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Patients with the rare hematologic malignancy blastic
plasmacytoid dendritic cell neoplasm (BPDCN) historically
have had a poor prognosis, with median overall survival
(OS) of 8-14 months prior to the era of targeted therapy.
Clinically, patients generally present with involvement of one
more of the four major compartments: 1) skin 2) bone
marrow/blood 3) lymph nodes and 4) central nervous
system (CNS). This marks BPDCN as a unique entity, now
classified under histiocytic/dendritic cell neoplasms in the
5th edition of the WHO classification of haematolymphoid
tumours (Khoury J et al Leukemia 2022 36: 1703-1719).
Initial therapeutic approaches have included multi-agent
chemotherapy regimens borrowed most commonly from
acute leukemia or lymphoma. In our experience, intensive
chemotherapy with the Hyper-CVAD regimen has shown the
best remission rates; however, relapses are still frequent in
the frontline setting, and outcomes are poor in
relapsed/refractory (R/R) disease (Pemmaraju N et al Blood
Advances 2022 Jan 21).

In December 2018, the Food and Drug Administration (FDA)
approved tagraxofusp-erzs (formerly DT-IL3, SL-401,
Stemline), as the first targeted agent for patients with
BPDCN ages 2 and older (Hammond D/Pemmaraju N
Hematol Oncol Clin North Am. 2020 Jun;34(3):565-574).
This approval, the first for a CD123-targeted agent in
hematology/oncology, was largely based on the pivotal
Phase I/II multi-center trial, which included both frontline
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and R/R patients (Pemmaraju et al N Engl J
Med. 2019 Apr 25; 380(17):1628-1637).
Tagraxofusp was administered as
monotherapy, and the median age of patients
was 70 years (range 22-84). Among 29
frontline patients, overall response rate (ORR)
was 90%, with 72% achieving complete
remission (CR)/clinical complete remission
(CRc). Forty-five percent received therapy as
a bridge to stem cell transplant (SCT). In the
R/R setting (n=15), a 67% ORR was
observed. Recently, these data were updated,
demonstrating that among 65 frontline patients
treated with tagraxofusp monotherapy and
with a median follow-up of approximately 3
years, ORR was 75% with a 57% CR/CRc rate
(Pemmaraju et al JCO 2022 July 12).

Despite these promising results, median
overall survival probability at 24 months
remains only 40%; therefore, novel
approaches are still urgently needed (Adimora,
Wilson, Pemmaraju Cancer 2022 Aug
15;128(16):3019-3026) (Bole-Richard,
Pemmaraju et al Cancers 2022
May;14(9):2287). Research in targeting
CD123 in BPDCN has continued to advance,
most prominently including the ongoing clinical
development of the novel agent IMGN632
(CD123-targeting antibody-drug conjugate;
pivekimab sunirine; ImmunoGen), which has
shown encouraging activity and manageable
safety profiles in the R/R setting (Pemmaraju
et al ASH 2020) and, more recently, in the
frontline setting (Pemmaraju et al ASH 2021).

Another novel approach in the BPDCN field is
the use of the oral BCL-2 antagonist
venetoclax, used initially as a single agent,
and then combined with either a
hypomethylating agent or chemotherapy
(Montero J et al Cancer Discovery 2017
Feb:7(2):156-164; Pemmaraju N et al NEJM
2019 Feb 14;380(7):695-6; Gangat N et al Am
J Hematol 2022 Feb 1;97(2):E62-67).
Venetoclax is already FDA-approved for
patients with chronic lymphocytic leukemia
and older patients with acute myeloid leukemia
(AML) (in combination with low-dose
cytarabine or a hypomethylating agent)

(Konopleva et al Cancer Discov. 2016 Oct;
6(10):1106-1117).

Our BPDCN Program continues to expand,
with patient referrals from around the world, a
robust multidisciplinary team, and novel
therapeutic clinical/translational approaches to
continue to build on the initial progress seen in
the field.

Frontline BPDCN

1. IMGN632 (Pivekimab Sunirine)

This multi-center Phase I/II trial of IMGN632
(NCT03386513), a conjugated CD123-
targeted agent with a novel DNA-alkylating
payload, has now moved into the frontline
setting for BPDCN, based on promising early
results seen in R/R patients. Originally, it was
open to patients with R/R hematologic
malignancies, including BPDCN and AML
(Economides, Konopleva, Pemmaraju Ther
Adv Hematol. 2019 Sep 23). IMGN632 was
shown to have activity and prolonged survival
in AML xenograft models (Adams et al
Blood 2016: abstract 2832). Patients with both
R/R AML and R/R BPDCN were enrolled, and
preliminary results in R/R AML presented at
the 2018 and 2019 American Society of
Hematology meetings established safety and
showed an early signal for efficacy (Daver et al
ASH 2018, 2019). More recently, Pemmaraju,
Kantarjian, Daver et al reported a 29% overall
response rate (ORR) among patients with R/R
BPDCN treated with IMGN632 monotherapy,
including a 31% ORR among patients who had
received prior tagraxofusp (Pemmaraju et al
ASH 2020). Based on these promising results,
IMGN632 was given an FDA Breakthrough
Therapy Designation (BTD) for R/R BPDCN. It
was on this basis that it was opened to
frontline patients (Pemmaraju et al ASH 2021),
and we are now actively recruiting untreated
patients. IMGN632 is now known as pivekimab
sunirine, and the study is open for both
frontline and R/R BPDCN patients.
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2. Tagraxofusp (SL-401), Hyper-CVAD and
Venetoclax: Triple/Total Therapy

This Phase II trial (NCT04216524) for frontline
patients with BPDCN combines tagraxofusp
with Hyper-CVAD and venetoclax. The
regimen combines the three most active
therapies (intensive chemotherapy plus agents
targeting CD123 and BCL-2), previously given
individually, in one comprehensive strategy
with built-in incorporation of LP IT
chemotherapy for CNS prophylaxis. This trial
is open and will investigate the safety and
efficacy of this combination.

3. Decitabine with Venetoclax
“DAC10d+VEN”

The combination of decitabine for 10 days plus
venetoclax, as pioneered by Drs. Konopleva
and DiNardo in AML, has been shown to be
safe and effective in older patients with AML,
both in the frontline and R/R settings. Based
on previous data showing clinical activity of
both HMAs and venetoclax in older/unfit
patients with BPDCN, this trial now includes
ability to enroll patients with BPDCN in both
frontline and R/R settings (DiNardo et al Am J
Hematol. 2018 Mar;93(3):401-407).

4. Tagraxofusp (SL-401), Venetoclax,
Azacitidine

This Phase I//II study of a CD123-targeting
agent, BCL-2 targeting agent, and
hypomethylating agent is now open for
patients with both frontline and R/R BPDCN.
(NCT03113643)

Relapsed/Refractory BPDCN:

5. IMGN632 in Relapsed/Refractory CD123+
Hematologic Malignancies

Details of this Phase I/II trial of IMGN632
(NCT03386513) are described above. It is
open for both frontline and R/R patients with
BPDCN.

6. Tagraxofusp, Venetoclax, Azacitidine

This Phase I//II study of a CD123-targeting
agent, BCL-2 targeting agent, and
hypomethylating agent is now open for
patients with both frontline and R/R BPDCN.
(NCT03113643)

7. MB-102 CD123 CAR-T

This Phase I/II multicenter trial
(NCT04109482) will assess the safety and
efficacy of MB-102 in patients with R/R
BPDCN. It is a novel, autologous chimeric
antigen receptor T-cell (CAR-T) construct
targeted against CD123. This trial will open as
a Phase I dose-escalation study for patients
with R/R BPDCN.

8. Decitabine with Venetoclax

The combination of 10 days of decitabine and
venetoclax has been shown to be safe and
effective in older patients with AML, both in the
frontline and R/R settings. Based on previous
data showing clinical activity of both HMAs
and venetoclax in older/unfit patients with
BPDCN, this trial now includes ability to enroll
those patients (DiNardo et al Am J Hematol.
2018 Mar;93(3):401-407).

Future Directions and Special
Topics in BPDCN

Stem Cell Transplant and Post-SCT
Maintenance in BPDCN

Understanding and optimizing the role of SCT
in patients with BPDCN is an emerging area of
research. At the 2019 European Hematology
Association (EHA) meeting, we reported on
outcomes of 24 patients with BPDCN who
underwent SCT (n=14 allogeneic, n=10
autologous) with median age of 52 years
(range 18-79). In patients transplanted before
or after 2015 (the beginning of the era of
BPDCN targeted therapy), 2-year progression
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free survival (PFS) was 13% vs. 54%
(p=0.009), respectively, and 2- year OS was
13% and 68% (p=0.017)
(Qazilbash/Pemmaraju et al EHA 2019).
These results were updated in our recent
manuscript (Bashir et al BMT 2022
Jan;57(1):51-56). Our transplant group has
now opened a post-SCT maintenance trial with
tagraxofusp for patients with BPDCN
(NCT04317781).

CD123-Directed Therapy in Malignancies
that Overexpress CD123

Thanks to results of the tagraxofusp
monotherapy trial for patients with BPDCN,
research in CD123-targeted agents
(monotherapy or in novel combinations) now is
focused on other hematologic malignancies.
We will continue to monitor for short- and long-
term toxicities in this field, including capillary
leak syndrome (CLS), as we move into various
combination therapy regimens and new
disease areas (Mouhayar EN, et al JACC
CardioOncol 2021 Dec 21).

• AML (Togami/Lane et al JCI 2019 Oct 14. 
pii: 128571. doi: 10.1172/JCI128571. [Epub
ahead of print]) (tagraxofusp + azacitidine + 
venetoclax; NCT03113643).

• CMML (tagraxofusp
monotherapy; NCT02268253; Patnaik et al 
ASCO 2019 and EHA 2019, ASH 2021) 

• Myelofibrosis (tagraxofusp
monotherapy; NCT02268253; Pemmaraju 
et al ASCO 2019, EHA 2019, ASH 2021) 

Importance of Expert Pathology Review
and Molecular Markers in BPDCN

Specialized dermatopathology and
hematopathology review and expert
consultation is essential to confirm the
diagnosis of BPDCN. Traditionally, we have
noted flow cytometry/immunohistochemistry
markers that form the backbone of a diagnosis
are CD123, CD4 and CD56 (think
“CD123456”) (Alayed Am J Hematol. 2013
Dec; 88(12):1055-61) (Pemmaraju and

Konopleva, The Hematologist 2018) in
combination with additional markers that add
specificity: TCL-1, CD303, and, most
recently, TCF4 (Wang W et al Haematologica.
2020 Apr 2:haematol.2020.247569). There are
exceptions, however, as in rare cases that are
CD56 negative. The identification of TCF4 with
CD123 as a novel dual marker has added
further specificity and has greatly helped in
differentiating BPDCN from such mimicking
presentations as AML with leukemia cutis
(Sukswai/Khoury J Am J Surg Pathol. 2019
Oct; 43(10):1429-1437). Future directions
include investigating and understanding other
important markers, such as PD-1 and PDL-1
(Aung PP/Khoury J Cancers [Basel]. 2019
May 19; 11(5) and the pre-
inflammatory/immune context for development
of BPDCN (Beird et al Blood Cancer J. 2019
Dec 6;9(12):99).

CNS (CSF+) involvement in BPDCN

Prior to the modern targeted therapy era,
Martin-Martin et al demonstrated a high rate of
CSF-positive disease in patients with BPDCN,
mostly asymptomatic (Martin-Martin L
Oncotarget 2016;7(9):10174-10181). As it is
yet unknown if the newer targeted agents
cross the blood-brain barrier or have CNS
penetration, coupled with the fact that patients
are living longer with BPCDN, we are starting
to observe more cases of CSF-positive
disease from lumbar punctures (LP). In our
recent analysis, we found a high rate of CNS
positivity in BPDCN (22%) in the modern
treatment era, and have now started to
incorporate prophylactic intrathecal
chemotherapy via LP in all patients with
BPDCN, whether frontline or R/R (Pemmaraju
N et al Blood 2021 Oct 14;138(15):1373-
1377).

Prior or Concomitant Hematologic
Malignancies (PCHM)

Patients with BPDCN often exhibit PCHM. We
are actively investigating this emerging area.
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The occurrence of PCHM appears to be quite
common in our series and usually features a
concomitant MDS/CMML (Khanlari M, et al
Leukemia 2022 May and Yin et al Cancers
2021 Nov 23 and Batta K et al Leukemia 2021
Nov and Pemmaraju et al ASH 2019). Overall
survival outcomes appear to be similar in de
novo BPDCN vs BPDCN-PCHM, and active
areas of investigation include rates of CNS
involvement, CR1 durations, occurrence of
cytopenias, and other key questions.

pDC-AML

Several groups have recently described an
entity known as plasmacytoid dendritic cell
acute myeloid leukemia, or pDC-AML,
including our group’s most recent publication
(Wang W Cancers 2022 Jul 11:14(14):3375).
Provisionally thought of as a separate entity,
with characteristics of both of BPDCN and
AML, patients with pDC-AML appear to
express CD123, routinely have skin

involvement, have markers for both BPDCN
and AML, and have a high rate of recurring
somatic mutations such as RUNX1. (Xiao et al
Blood 2021 Mar 11;137(10):1377-1391; Zalmai
L et al Haematologica 2020 Oct 13).
Importantly, Xiao et al demonstrated in pre-
clinical models that treatment with tagraxofusp
led to elimination of malignant pDCs and
decreased leukemia burden, suggesting the
possibility for clinical trials to further
investigate (Pemmaraju N Blood 2021 Mar 11;
137(10):1277-1278). Our Phase I/II clinical
trial with tagraxofusp, venetoclax, and
azacitidine has arms for both BPDCN and AML
and is enrolling (NCT03113643).
For more information or patient referral for
BPDCN, please contact Drs. Naveen
Pemmaraju or Hagop Kantarjian. For the latest
updates, follow Dr. Pemmaraju on Twitter
@doctorpemm and at #BPDCN.

MD Anderson Cancer Center Leukemia Fellowship Accepting Applications
The goals of the Leukemia Fellowship Program are to train competent, qualified, caring and empathic physicians 
who are mindful of the significance of their role in the diagnosis and management of patients with the acute and 
chronic leukemias as well as myelodysplastic syndromes and myeloproliferative disorders.

The Leukemia Fellowship Program accepts applications for potential positions August 1 through October 31, 2022, 
with the program accepting a limited number of new fellows each year. Initially, a one-year commitment to the 
Program is required. Fellows in their first year may be considered for an additional year at their request.
The Leukemia Fellowship is non-standard and commences July 1 through June 30 and is recognized by the Texas 
Medical Board as an approved fellowship program. The program is affiliated with The University of Texas MD 
Anderson Cancer Center’s Hematology/Oncology Fellowship which is accredited by ACGME.

For general inquires, please send an email to leuktrain@mdanderson.org or visit our Leukemia Fellowship page for 
additional information and requirements.

10th Annual Society of Hematologic Oncology (SOHO) Meeting
The tenth annual meeting of the Society of Hematologic Oncology (SOHO 2021) is scheduled for September 28-
October 1, 2022 at the Hilton Americas in Houston, Texas. Hematology/oncology specialists from around the world 
will gather at the event.
As a hybrid event, SOHO 2022 offers in-person and virtual attendance options. This year, we expect more than 
2,500 physicians, nurses and related healthcare specialists to participate in the 3.5-day meeting and participate in 
several unique educational formats including General Sessions, Meet-the-Professor Sessions, Plenary Lectures, 
Expert Sessions, Oral Abstract Presentations and other interactive and informal exchanges. Topics will cover the 
latest advances in the pathophysiology and therapy of: leukemias, lymphomas, myeloma, myelodysplastic 
syndromes, myeloproliferative neoplasms, related malignancies and exciting developments in cellular therapy.
Click the following link to begin the secure registration process: www.soho.click/2022
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Clinical Faculty

Kantarjian, Hagop Department Chair (713) 792-7026

Garcia-Manero, Guillermo Deputy Chair, Chief, Section of Translational (713) 745-3428
Research, Chief, Section of Myelodysplastic Syndromes 
(MDS), and Director, Leukemia Clinical Fellowship Program

Wierda, William Deputy Chair, Chief, Section of Chronic Lymphocytic (713) 745-0428
Leukemia (CLL), and Leukemia Center Medical Director

Andreeff, Michael Chief, Section of Molecular Hematology and Therapy, (713) 792-7261
Center Medical Director, Bone Marrow Aspiration Clinic

Borthakur, Gautam Chief, Section of Developmental Therapeutics (713) 563-1586

Daver, Naval Director, Leukemia Research Alliance Program (713) 794-4392

DiNardo, Courtney D. Co-Leader, Section of Acute Myeloid Leukemia (AML), (734) 358-1053
Co-Leader, Section of Developmental Therapeutics
Leader, Hereditary Hematologic Malignancy Clinic 

Ferrajoli, Alessandra Leukemia Center Associate Medical Director (713) 792-2063 

Issa, Ghayas “Gus" Co-Leader, Section of Chronic Myeloid Leukemia (CML) (713) 745-8432

Jabbour, Elias Chief, Section of Acute Lymphoblastic Leukemia (ALL) (713) 792-4764

Completing these studies in a timely manner will allow us to move quickly on positive leads. We appreciate 
referrals and will make every effort, once a patient is enrolled on a study, to continue as much of the care as 
possible through the referring oncologist. We also will keep you apprised of the patient's progress. View our 
faculty roster. 

Leukemia Faculty Contacts

Jain, Nitin Director, Cellular Therapy Program (713) 745-6080

Kadia, Tapan Co-Leader, Section of Acute Myeloid Leukemia (AML), (713) 563-3534 
Co-Leader, Section of Developmental Therapeutics, 
Co-Leader, Leukemia Clinical Fellowship Program

Montalban Bravo, Guillermo Director, Chronic Myelomonocytic Leukemia (CMML) (713) 792-4956
Program

Pemmaraju, Naveen Director, Blastic Plasmacytoid Dendritic Cell Neoplasm (713) 794-3604
(BPDCN) Program

Ravandi, Farhad Chief, Section of Acute Myeloid Leukemia (AML) (281) 216-7806

Sasaki, Koji Co-Leader, Section of Chronic Myeloid Leukemia (CML) (713) 745-2882

Verstovsek, Srdan Chief, Section of Myeloproliferative Neoplasms (MPNs), (713) 745-3429
Director, Clinical Research Center for MPNs
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Completing these studies in a timely manner will allow us to move quickly on positive leads. We appreciate 
referrals and will make every effort, once a patient is enrolled on a study, to continue as much of the care as 
possible through the referring oncologist. We also will keep you apprised of the patient's progress. View our 
faculty roster. 

Leukemia Faculty Contacts (continued)

Clinical Faculty

Abbas, Hussein (713) 745-8433
Alvarado, Yesid (713) 794-4364 
Bose, Prithviraj (713) 792-7747
Burger, Jan (713) 563-1487
Chien, Kelly (713) 745-7584
Kornblau, Steven (713) 794-1568
Maiti, Abhishek (346) 725-0901
Masarova, Lucia (832) 750-4211
Montalban Bravo, Guillermo (713) 794-3604
Ohanian, Maro (713) 792-0091
Pemmaraju, Naveen (713) 792-4956
Short, Nicholas (713) 563-4485
Takahashi, Koichi (713) 745-4613
Thompson, Philip (713) 792-7430
Yilmaz, Musa (713) 745-9945

Research Faculty

Battula, Venkata (713) 563-2227
Bhalla, Kapil N. (713) 563-8619
Burks, Jared K. (713) 792-7640
Carter, Bing Z. (713) 794-4014
Chang, Kyung Hee (713) 792-4694
Colla, Simona (713) 794-5223
Estrov, Zeev (713) 794-1675
Fiskus, Warren (713) 563-5901
Ganan_Gomez, Irene (713)-792-7828
Han, Lina (713) 792-7640
Ishizawa, Jo (713) 792-7640
Keating, Michael (713) 745-2376
Piya, Sujan (713) 792-7305
Post, Sean (713) 794-1458
Pourebrahimabadi, Rasoul (713) 792-7305
Rytting, Michael E. (713) 792-4855
Wei, Yue (713) 792-9854
Zeng, Zhinhong (713) 792-7640
Zhang, Weiguo (713) 794-4085

© 2022 The University of Texas MD Anderson Cancer Center

https://www.mdanderson.org/research/departments-labs-institutes/departments-divisions/leukemia/faculty-staff.html
https://faculty.mdanderson.org/profiles/hussein_abbas.html
mailto:yalvarad@mdanderson.org?SNID=0&subject=Leukemia%20Insights
http://faculty.mdanderson.org/Prithviraj_Bose/Default.asp?SNID=1039133556
http://faculty.mdanderson.org/Jan_Burger/Default.asp?SNID=2084140546
https://faculty.mdanderson.org/profiles/kelly_chien.html
http://faculty.mdanderson.org/Steven_Kornblau/Default.asp?SNID=2084140546
https://faculty.mdanderson.org/profiles/abhishek_maiti.html
https://faculty.mdanderson.org/profiles/lucia_masarova.html
https://faculty.mdanderson.org/profiles/guillermo_montalbanbravo.html
http://faculty.mdanderson.org/Maro_Ohanian/Default.asp?SNID=0
http://faculty.mdanderson.org/Naveen_Pemmaraju/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/nicholas_short.html
http://faculty.mdanderson.org/Koichi_Takahashi/Default.asp?SNID=2
http://faculty.mdanderson.org/Philip_Thompson/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/musa_yilmaz.html
http://faculty.mdanderson.org/Venkata_Battula/Default.asp
http://faculty.mdanderson.org/Kapil_Bhalla/Default.asp?SNID=2
http://faculty.mdanderson.org/Jared_Burks/Default.asp?SNID=1167202557
http://faculty.mdanderson.org/Bing_Carter/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/kyunghee_chang.html
http://faculty.mdanderson.org/Simona_Colla/Default.asp
http://faculty.mdanderson.org/Zeev_Estrov/Default.asp?SNID=2084140546
https://faculty.mdanderson.org/profiles/warren_fiskus.html
https://faculty.mdanderson.org/profiles/irene_ganan-gomez.html
https://faculty.mdanderson.org/profiles/lina_han.html
https://faculty.mdanderson.org/profiles/jo_ishizawa.html
http://faculty.mdanderson.org/Michael_Keating/Default.asp?SNID=97942201%22%22
https://faculty.mdanderson.org/profiles/sujan_piya.html
http://faculty.mdanderson.org/Sean_Post/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/rasoul_pourebrahimabadi.html
http://faculty.mdanderson.org/Michael_Rytting/Default.asp?SNID=1300813071
http://faculty.mdanderson.org/Yue_Wei/Default.asp?SNID=394739507
https://faculty.mdanderson.org/profiles/zhihong_zeng.html
http://faculty.mdanderson.org/Weiguo_Zhang/Default.asp?SNID=1167202557

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7

