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Multidisciplinary approach is
required to diagnose BPDCN P

Hematologist

General
practitioner

Q

Dermatologist

Pathologist

Speaker’s opinion
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Epidemiology and background

(" Affects all races and geographic locations, NG d ted . tal or heredit tic fact )
with an overall incidence of 500-1000 o documented environmental or hereditary genetic factors

cases per year in the US predispose patients to BPDCN development )

BPDCN may be more common in men because of the gene )

dosage effect of a loss-of-function mutation in ZRSR2, located on
chromosome X )

75% of cases occurr in men

%
BPDCN can occur at any age; however, most often the disease

Median age at diagnosis: 60-70 years : .
occurs in elderly patients

4 )
S

Approximately 10%-20% of patients have a history of

May occur as a secondary malignancy hematologic malignancies, including MDS, CML, CMML and AML

Guru M et al, Leuk Res 2018; Pagano L et al, Br ] Haematol 2016; Pagano L et al, Haematologica 2013;
Taylor J et al, Blood 2013; Julia F et al, Br J Dermatol 2013
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First scenario

4 )

Often mistaken for other, more familiar hematologic
malignancies (AML, leukemia cutis, NHL, ALL, CMML,

r G_ENEAL_ _] MDS, cutaneous Ilymphoma), leading to frequent
| PRACTITIONER???? l \misdiagnosis or underdiagnosis of BPDCN y
e ——

’ Atypical skin

lesion

Mean time between the onset of Expertise is required:
lesions and the pathologic Differential diagnosis
diagnosis of BPDCN is 6.2 mos
based on a retrospective analysis

Speaker’s opinion

Julia F et al, BrJ Dermatol 2013
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Second scenario

-

Often mistaken for other, more familiar hematologic
malignancies (AML, leukemia cutis, NHL, ALL, CMML,
MDS, cutaneous Ilymphoma), leading to frequent

Leukemia-like
symptoms+/-

atypical skin lesions

\misdiagnosis or underdiagnosis of BPDCN

~N

J

Emergency Blood tests +

Unit/Hematology Biopsy

r GENERAL ]
| PRACTITIONER??7? l Expertise is required:
— — — — — Differential diagnosis

Speaker’s opinion
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Variability of presentation of

BPDCN
[ N=398 ]
. . Characteristic Data
* A ssignificant percentage (40%-60%) of — 207 Ay 108 30
patients initially present with ECOG 50016 O-1 207 (66)
involvement of the bone marrow and Age, median (range), y 67 (18-06)
|ymph nOdES. Localization
. Skin 353 (89)
* Other extracutaneous sites may o 243 (62)
include: spleen, liver, tonsils and CNS Peripheral blood B
* |In few cases (11%) BPDCN patients Lymeh nodes 152 (39)
. Forms
may present with bone marrow |
. . . . Cutaneous isolated 121 (30)
dlsease WlthOUt Skln |nVOIVement Disseminated with cutaneous localization 200 (50)
Disseminated with cutaneous and extranodal localization 26 (7)
Disseminated noncutaneous 43 (11)
Disseminated noncutaneous with extranodal localization 8 (2)

Laribi K et al, Blood Adv 2020

[ -
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The role of the hematologist:
from diagnosis to follow-up

Diagnosis Treatment | Follow-up

Speaker’s opinion ==
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Diagnostic work-up

i

N

H&P

Skin
lesions
analysis

Peripheral counts

Bone marrow aspirate/biopsy and lymph
node biopsy including:

.dendritic cell morphology assessment
.immunohistochemistry
.cytogenetics

.molecular analysis

Modified from NCCN guidelines v 3.2023

\ LP to rule out CNS involvement
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Morphology

el X2

[ Lymphoid-like morphology ]

- '. ) [ Monoblast-like morphology ]
Typical morphology with large pseudopodia, ‘ Ty
NES

j -

microvacuoles, an eccentrically located nucleus,
heterogeneous coloration of the cytoplasm

%Q”\ 9 [Presence of ranule&in the cytoplasm ]

®

Garnache-Ottou F et al, Blood Adv 2019 BS Y i 2 -
- T T HETTTTTIOT iiiqﬁiﬁ -ra-»ﬂ?ii
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Cytogenetics

A B
(G059 e
s * Cytogenetics abnormalities found in about 60% of cases
n=9 chr! . ey .
(145% chre (35% with >3 abnormalities.
) ) chr7
:
= 3 abrommalites or more ohri0 * Neither the number of abnormalities nor any particular
3 abnormality impacted on the prognosis or clinical
chr14 . 5 .
chrto presentation (but it’s controversial)
chr17
chr18
= pari caeion 2o * Deletions were predominant
== total chromosome gain chr21
- L;ﬁ:aIIZintion ’ c:r)2(2
== translocation chr .
, , , ohrY  Chromosomal gains were less frequent
30 20 10 0
Percentage of patients with detected abnormality on karyotype (%)
Garnache-Ottou F et al, Blood Adv 2019 p : 2
I 0L saasmamnnn Eﬁﬁhﬁ%

) . . :
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Molecular alterations

Authors, Reference Technique Mutated Genes
Jardin et al,” 2011 aCGH/SNP 12 P53
Alayed et al,® 2013 PCR assay/TS ﬁg:n
Taylor et al,® 2013 TS (JET2_JP53, ASXL1, IDH2, KRAS, ABL1, ARID1A,
d ENA13, U2AF], SRSF2, IRFS, ZRSR2  TET2 are the most common molecular
Menezes et al,'> 2014  WES/TS DNMT3A, IDH1, IDH2, TET XL1, ATRX, mutations, followed by mutations in ASXL1,
EZH2, KRAS, NRAS, ETV6, HOXB, IKZF1, IKZF2, ..
IKZF3, RUNX1, ZEB2, SF3B1, SRSF2, U2AF1, ZRSR2, RAS, splicing factors (ZRSR2) and TP53
NPM1, FLT3, FLT3-ID, JAK2, KIT, TP53, CBLB, CBLG,
UBE2G2 . _
Stenzinger et al,' TS NRAS, ATM, MET, KRAS, IDH2, KIT, APC, RB1, * The type of TET2 mutation correlates with
2014 VHL BRALMLH1, TPS3, RET OS (worse outcome for nonsense and frame
Emadali et al,'® 2016 TS ASXL1, EZH2 - . . .
Togamietal,’' 2016  WES/TS ZRSR2, SRSF2, SF3B1, U2AFI, SF3A2, SF3B shift mutations vs missense)
ASXL1, TP53, GNB1, NRAS, IDH2, ETV6, DNMT3A,
RUNX1, CRIPAK, NEFH, HNF1A, PAX3, SSC5D o _ _
Sapienza et al,’” 2019 WES/TS ARID1A, CHD8, SMARCA5, SMARCAD1, SMARCDT, * CNS positivity correlates with a higher

TETZ2, IDHZ2, ASHTL, ASXL1, ASXL3, MLL2, MLL3, Incidence of TET2 mutations
MLL4, SETMAR, SUZ12, KDM4D, PHF2, EP300,

EP400, MYST3, MYST4, PHC1, PHC2, EYAZ2, SRCAP,
NRAS, KRAS, BRCA1, ATM, ATR, RAD52, ZRSR2,
RET, MAPK1, BRAF, RUNX2, SYK, WNT10, WNT7B,
BCLIL, WNT3.

Sapienza M.R., Pileri S.A. Hematol Oncol Clin N Am, 2020;

Ladikou et al,”® 2018 TS .
Ko ~ Pemmaraju N et al, Clin %rv in Hem and Oncology 2023
Q TET2)NFI i

Szczepaniak et al,?* TS
2019
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ﬂ Myeloid-like abnormalities

Epigenetics (>50% of cases) S IKAROS family transcription factors

DNA methylation (TET2, IDH2, DNMT3A, IDH1) KA Nes IKZF2 ] IKZF3
Histone modifier (ASXL1, EZH2, ASXL3, SUZ12, KDMA4D, EP300, KMT2A, PHF2)
Chromatin accessibility (ARID1A, CHDS, SMARCA1)

IKZF1 mutation / del(7p12)

Lymphoid-like abnormalities

Transcriptional repressot
ETV6 mutation / del(12p13)

Early e"ent

Early eyen, Transcriptional activator: cell proliferation
MYC rearrangements: t(v;8q24) h
&
Sglicing Signaling pathways 2|z
FLT3, KIT, JAK2, NF1 . . 2|
ZRSR2, SRSF2, SF3B1, U2AF1 Genome integrity g E G1/S cell cycle transition
e (R 3= CDKN2A/B del(9p21)
ATM 2|5
g ‘C"T CDKN1B del(12p13)
- - - - - %’“ §
Original transcriptomic signatures =5 st muston deiusamn
e
N
Oncogenic factors Immune response i Alcehise
SOX4gTCF4 TCL1A Dysregulated Neutrophil-specific receptor (cp177, cp11b) ) o
! . pathways Eosinophil chemoattractants (eotaxin, RANTES) pDC differentiation
Corticoresistance :FET(GB T-cell exhaustion RUNX2
NR3C1 del(5q31 - IFN pathway - .
el(Sq31) BCL2 IRF4, IRF8 Transcriptional activator : cell cycle
FLT3 Neural processes e w Hvs6a23)
Cholesterol metabolism Cholinergic signaling and receptors e b

LXR targets

Renosi F et al, Cancers 2022
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Diagnostic work-up

i

N\

H&P

Skin
lesions
analysis

Modified from NCCN guidelines v 3.2023

Peripheral counts

Bone marrow aspirate/biopsy and lymph
node biopsy including:

.dendritic cell morphology assessment
.immunohistochemistry
.cytogenetics
.molecular analysis

LP to rule out CNS involvement
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PET/CT
scan
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CNS involvement in BPDCN

Incidence of CNS Involvement in BPDCN Patients

‘ CNS Involvement

References BPDCN Cases AtDiagnosis AtRelapse  Overall
Pagano et al*! 43 4 (9%) 3 (7%) 7 (16%)
Julia et al® 90 nr nr 9 (10%)
Martin-Martin et al*® 13 6 (46%) 3 (23%) 9 (69%)
Yun et a* 49 0 0 0
Cernan et alP* 14 1 1 1(7%)
Laribi et al 308 NR NR 10 (2.5%)
Ozdemir et al* 9 2 0 2 (22%)
Pemmaraju et al* 103 13 (13%) 10(10%) 23 (22%)
Valentini et al™ 68 4 2 6 (12.5%)

-

* A diagnostic and medicated lumbar puncture should

Pagano L et al, Hemasphere 2023
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Medicated lumbar punctures should be performed
during the induction phase (at least 6-8) by
combining methotrexate, cytarabine and steroids

be mandatory performed in patients with leukemic

presentation at diagnosis and in all patients at relapse

~
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Prognostic impact of CNS involvement and
administration of IT therapy at diagnosis

100+ 100+
! 804 s 804 N E
5%’ 601 3 60-
3 T
o 2 o
Z o 407 3 407
5 + + 5
X 204 = 204
IT therapy 01 .002 IT therapy 01 <.001
at diagnosis 0 25 5 75 100 125 150 at diagnosis 0 25 5 75 100 125 150
-¥es 14 S 2 2 2 1 1 -—¥Yes 15 O 2 2 2 1 1
—No 20 1 1 0 0 0 0 —No 21 2 1 0 0 0 0

Time from diagnosis (months)

BPDCN, blastic plasmacytoid dendritic-cell neoplasm; CNS, central nervous system; IT, intrathecal.
Reproduced from: Martin-Martin L, et al. Oncotarget. 2016;7(9):10174-81.

) ||
i r|_ﬂjiﬁ= -
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Dendritic Cell Neoplasm (BPDCN)

Central Nervous System (CNS) Involvement of Blastic Plasmacytoid

CNS incidence was 22% (n=23)
out of 103 total patients with
BPDCN with CNS-BPDCN:

Discovery in frontline
setting with routine lumbar
puncture was 57%

L > Skin
' (70%)
median time from diagnosis
CNS disease was 3.6 months &

(96%)

of BPDCN to discovery of (&

VAN (30%)
Outcomes: 7/ I
- median duration of complete response to first-line therapy
(CNS+: 20.6 months vs CNS-: 38.6 months, p=0.21)
- median overall survival
(CNS+: 22.9 months vs CNS-: 17.8 months, p=0.22)

Otbher sites of disease
involvement in patients

Bone marrow

, )
* CNS+ patients have:

- lower median baseline Hb levels
- higher frequency of TET2 mutations or variants
-bone marrow involvement in 96% of cases

(range 0-36 months) "\ Lymph node

Pemmaraju N et al, Blood 2021
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Diagnostic work-up

i

N\

H&P

Skin
lesions
analysis

Peripheral counts

Bone marrow aspirate/biopsy and lymph
node biopsy including:

.dendritic cell morphology assessment
.immunohistochemistry
.cytogenetics

.molecular analysis

Modified from NCCN guidelines v 3.2023

\ LP to rule out CNS involvement
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National NCCN Guidelines Version 6.2023

Comprehensive

Network® (Age 218 years)

Ntolod Cancer Blastic Plasmacytoid Dendritic Cell Neoplasm

NCCN Guidelines Index

Discussion

EVALUATION/WORKUP FOR BPDCN®' /IZ)I(AGNOSIS3

* H&P

* CBC, platelets, differential, CMP

. AnaIyS|s of skm lesions (collaboratlon with dermatology is
recommended),? peripheral blasts, BM aspirate/biopsy, and lymph
node biopsy including:
» Dendritic cell morphology assessment

BPDCN diagnosis requires at
least 4 of 6 BPDCN antigens:

» IHC *CD123
* CD4

» Flow cytometry « CD56

» Cytogenetic analysis (karyotype and/or FISH) 1™ | TCL-1

» Molecular analysis (most common aberrations include: ASXL1 « CD2AP

IDH1-2, IKZF1-3, NPM1, NRAS, TET1-2, TP53, U2AF1, ZEB2)?
* PET/CT scan of other sites, if clinical suspicion for extramedullary
disease and/or Iymphadenopathy
* All patients require a diagnostic LP at the time of initial diagnosis,
at disease relapse, or any other time when there is a clinical
suspicion for CNS involvement. Follow with IT chemotherapy

* CD303/BDCA-2
without myeloid,” T or B
lineage expression markers

Table of Contents

confirmed

BPDCN See Trgatment
—> . ‘ Induction

(BPDCN-2)

prophylaxis as clinically indicated (see BPDCN-B).

NEOPLASIA A CELLULE DENDRITICHE PLASMACITOIDI BLASTICHE: NUOVE OPZIONI DIAGNOSTICHE ED ALGORITMO TERAPEUTICO

i AU amen BB

Napoli, 22 Febbraio 2024 - Grand Hotel Santa Lucia




The role of the hematologist:
from diagnosis to follow-up

Diagnosis Treatment Follow-up

Speaker’s opinion

.“‘,ig.‘v e, s
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1. Can we stratify patients?

BPDCN patients show a dismal prognosis, with OS of <1 year in most patients treated by conventional therapies

4 N 4 )

High expression of TdT
Young age

Absence of cytogenetics
abnormalities

Disseminated vs isolated

skin disease Multicenter studies are needed

to define prognostic/predictive
factors associated with outcome

and therapy response

Debated

Pagano L et al, Hemasphere 2023; Laribi K et al, Blood Adv 2050
Napoli, 22 Febbraio 2024 - Grand Hotel Santa Lucia
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Disseminated vs «isolated» skin disease

78 pts. French national registry, 2000- 2013:

Overall Survival by Skin Involvement

- cutaneous lesions preceded BM / visceral involvement in 48%
= Skin Only (n=11)

== Systemic Only w/o Skin (n=10)
w= Skin and Systemic (n=27)

of pts. (by a mean of 2.5 months)

- BM dysplasia 21 lineage in 31%

p-value=0.17
- BM blasts in 96%, with mean %-infiltration of 64%
- skinonly‘in 4% ]
—

- CNS involvement 4.5%

Garnache-Ottou et al, Blood Adv. 2019 Dec 23;3(24):4238-4251

Years

59 pts., retrospective, 3 US centers, 2000-2017
Reprinted from Blood (2019) 134 (8), Taylor J et al, Multicenter
analysis of outcomes in blastic plasmacytoid dendritic cell neoplasm
offers a pretargeted therapy benchmark, Pages No. 678-687,
Copyright (2019), with permission from Elsevier.

- Amitay-Laish et al, JAAD Case Rep 2017,3:310-15 ,localized skin-limited BPDCN*
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2. Is the patient fit for alloHCT?

1.0 - Overall survival
' +censored 100 -
—+= NHL type of treatment (n=129)
HCT — e L Lo of remarks o HSCT (v=1)
0 8 - — &L hc: NHL-ty'pe of lrulT:ie-;» auto-HSCT (n=16)
. —_—— r treatment
No HCT — M e s:l‘li'k:g:(:n%é;::;;)e
a 75 ] —_— lative
E
s 061 3 L-—~| AL lloHCT
=S g type+a o
s 2
— =
< £ 50
> o
£ 04 s
= E
« 3 [
0.2 - S
25
No alloHCT
0.0 - T T T T 4 '
0 1000 2000 3000 0-
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 138
Time (days) e

Garnache-Ottou F et al, Blood Adv 2019 Laribi K et al, Blood Adv 2020

New approaches

are required! -
9 Ei_iﬁlwil_ﬂL-i‘:s-éi
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The role of the hematologist:
from diagnosis to follow-up

Diagnosis | Treatment Follow-up

Speaker’s opinion
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National NCCN Guidelines Version 6.2023 NCCN Guidelines Index

N Comprehensive: Blastic Plasmacytoid Dendritic Cell Neoplasm Table of Contents

Network® (Age 218 years) Discussion

SURVEILLANCE TREATMENT FOR RELAPSED/REFRACTORY DISEASE

{ Evaluate CNS for disease/prophylaxis’4
1 Consider
» Clinical trial (preferred)
» Tagraxofusp-erzs9:® (preferred, if not already used)
For management of adverse events, see Supportive Care (BPDCN-C)

* CBC, platelets every 1-3 mo for
2y, thenevery3-6 moupto5y
* BM aspirate and biopsy only if

peripheral smear is abnormal or Relapsed/ . : i
cytopenias develop refractory : E:::I“I;t':'“:;ai';% I(:\ft ::: :;:'::csil); :Jesaesd), see Treatment Induction (BPDCN-2)
* Repeat PET/CT scan for patients with BPDCN

» Systemic steroids

» Venetoclax-based therapy,13:15:16 see AML-5

¢+ Donor search should be initiated at first relapse in appropriate patients
concomitant with institution of other therapy if no sibling donor has been
identified

prior evidence of extramedullary disease
* Consider re-biopsy for any suspicious
skin or extramedullary lesions

i AU amen BB
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Historical data showed a poor
outcome...

Response
Group N e el CR rate Early death rates

Poret, 2015 86 Not reported  43% W g
Martin- 46 Not reported 55% High early E
Martin, 2015 death rate (26%) L
c
Pagano, 43 AML 41% | High death rate (179 g
2013 during induction S
therapy
Dalle, 2010 47 Not reported 47% s :
30 40

*  For published primary series (n2 10 patients), the CR rate is 43-
56% in first-line BPDCN OS (months)

AML, acute myeloid leukemia; CR, complete response; OS, overall survival.
Pagano L et al. Haemafologica 2013;88:238-246.
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...but new approaches are
available today

BET inhibitors

Bortezomib

5- azacitidine

Venetoclax

Adimora | et al, Cancer 2022 '1:1 . & " 4 i iﬁ o -
il s (5 O —
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Take home messages

VIPROV IMPROVE

e Creation of e Quickly e Allow more and
multidisciplinary identification of more patients to
teams with BPDCN patients, receive the most
expertise in the reducing delays to appropriate
field - improve outcome - treatment

e Sharing e Optimization of e |dentification of
knowledges diagnostic mechanisms of

pathway resistance to new
e |dentification of drugs

prognostic factors o SCT

to stratify patients unit+hematoloy

unit connection

Speaker’s opinion

o Eal .. n2
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Thank you!
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