
Year in Review: Clinical Investigators Provide 
Perspectives on the Most Relevant New 

Publications, Data Sets and Advances in Oncology 
Acute Myeloid Leukemia 

and Myelodysplastic Syndromes
Tuesday, January 5, 2021

5:00 PM – 6:00 PM ET

Mikkael A Sekeres, MD, MS
Richard M Stone, MD

Moderator
Neil Love, MD

Faculty 



Commercial Support

This activity is supported by educational grants from Astellas, Bristol-Myers 
Squibb Company, Genentech, a member of the Roche Group, Gilead 
Sciences Inc, Jazz Pharmaceuticals Inc and Taiho Oncology Inc.



Dr Love — Disclosures
Dr Love is president and CEO of Research To Practice. Research To Practice receives funds in the form of 
educational grants to develop CME activities from the following commercial interests: AbbVie Inc,
Acerta Pharma — A member of the AstraZeneca Group, Adaptive Biotechnologies Corporation, Agendia Inc, 
Agios Pharmaceuticals Inc, Amgen Inc, Array BioPharma Inc, a subsidiary of Pfizer Inc, Astellas, AstraZeneca 
Pharmaceuticals LP, Bayer HealthCare Pharmaceuticals, Biodesix Inc, bioTheranostics Inc, Blueprint Medicines, 
Boehringer Ingelheim Pharmaceuticals Inc, Bristol-Myers Squibb Company, Celgene Corporation, Clovis 
Oncology, Daiichi Sankyo Inc, Dendreon Pharmaceuticals Inc, Eisai Inc, EMD Serono Inc, Epizyme Inc, Exact 
Sciences Inc, Exelixis Inc, Foundation Medicine, Genentech, a member of the Roche Group, Genmab, Gilead 
Sciences Inc, GlaxoSmithKline, Grail Inc, Guardant Health, Halozyme Inc, Helsinn Healthcare SA, ImmunoGen Inc, 
Incyte Corporation, Infinity Pharmaceuticals Inc, Ipsen Biopharmaceuticals Inc, Janssen Biotech Inc, administered 
by Janssen Scientific Affairs LLC, Jazz Pharmaceuticals Inc, Karyopharm Therapeutics, Kite, A Gilead Company, 
Lexicon Pharmaceuticals Inc, Lilly, Loxo Oncology Inc, a wholly owned subsidiary of Eli Lilly & Company, Merck, 
Merrimack Pharmaceuticals Inc, Myriad Genetic Laboratories Inc, Natera Inc, Novartis, Novocure Inc,
Oncopeptides, Pfizer Inc, Pharmacyclics LLC, an AbbVie Company, Prometheus Laboratories Inc, Puma 
Biotechnology Inc, Regeneron Pharmaceuticals Inc, Sandoz Inc, a Novartis Division, Sanofi Genzyme,
Seagen Inc, Sirtex Medical Ltd, Spectrum Pharmaceuticals Inc, Sumitomo Dainippon Pharma Oncology Inc, 
Taiho Oncology Inc, Takeda Oncology, Tesaro, A GSK Company, Teva Oncology, Tokai Pharmaceuticals Inc 
and Verastem Inc.



Research To Practice CME Planning Committee Members, 
Staff and Reviewers

Planners, scientific staff and independent reviewers for Research To Practice 
have no relevant conflicts of interest to disclose.



Dr Sekeres — Disclosures

Advisory Committee Bristol-Myers Squibb Company, Celgene Corporation, Takeda Oncology 



Dr Stone — Disclosures

Advisory Committee and 
Consulting Agreements 

AbbVie Inc, Actinium Pharmaceuticals Inc, Aprea Therapeutics, BerGenBio
ASA, ElevateBio, Foghorn Therapeutics, GEMoaB, GlaxoSmithKline, Innate 
Pharma, Syndax Pharmaceuticals Inc, Syros Pharmaceuticals Inc, Takeda 
Oncology 

Contracted Research Agios Pharmaceuticals Inc, Novartis 

Data and Safety Monitoring 
Board/Committee ACI Clinical, Syntrix Pharmaceuticals, Takeda Oncology 



Feel free to submit questions now before the program 
begins and throughout the program.

We Encourage Clinicians in Practice to Submit Questions 



Familiarizing Yourself with the Zoom Interface
How to answer poll questions

When a poll question pops up, click your answer choice from the available options. 
Results will be shown after everyone has answered.
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Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.
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We Encourage Clinicians in Practice to Submit Questions 

You may submit questions 
using the Zoom Chat 

option below

Feel free to submit questions now before the 
program begins and throughout the program.



Familiarizing Yourself with the Zoom Interface
How to answer poll questions

When a poll question pops up, click your answer choice
from the available options. Results will be shown after 

everyone has answered.
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Management of AML

Module 1: Venetoclax combinations — Azacitidine, LDAC

Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

Module 3: IDH inhibitors — Ivosidenib, enasidenib

Module 4: Oral azacitidine (CC-486) 

Module 5: Secondary AML — CPX-351

Treatment Strategies for MDS
Module 6: Lower-risk MDS — Luspatercept, imetelstat

Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + venetoclax, 
magrolimab, APR-246, pevonedistat



Agenda
Management of AML

Module 1: Venetoclax combinations — Azacitidine, LDAC

Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

Module 3: IDH inhibitors — Ivosidenib, enasidenib

Module 4: Oral azacitidine (CC-486) 

Module 5: Secondary AML — CPX-351

Treatment Strategies for MDS
Module 6: Lower-risk MDS — Luspatercept, imetelstat

Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + venetoclax, 
magrolimab, APR-246, pevonedistat



Module 1: Venetoclax combinations — Azacitidine, LDAC

• Key Relevant Data Sets
– VIALE-A: Azacitidine + venetoclax for previously untreated AML
– VIALE-C: Venetoclax + LDAC for newly diagnosed AML ineligible for intensive 

chemotherapy
– Cladribine/LDAC + venetoclax in older patients with AML
– Acquired mutations in BAX confer resistance to BH3 mimetics in AML



Venetoclax: BCL-2 Selective Inhibitor

Konopleva M, et al. Cancer Discov. 2016. Epub ahead of print. Lin T, et al. ASCO 2016. Abstract 7007.

BCL-2 overexpression allows cancer cells to evade apoptosis by 
sequestering pro-apoptotic proteins

Venetoclax binds to BCL-2, freeing pro-
apoptotic proteins that initiate apoptosis

Courtesy of Richard M Stone, MD



Azacitidine ± Venetoclax (VIALE-A) Study Design
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Venetoclax + Azacitidine
(n = 286)

Venetoclax 400 mg PO, daily, days 1–28 
+ Azacitidine 75 mg/m2 SC /IV days 1–7

Placebo + Azacitidine
(n = 145)

Placebo daily, days 1–28
+ Azacitidine 75 mg/m2 SC /IV days 1–7

Randomization Stratification Factors Age (<75 vs. ≥75 years); Cytogenetic risk (intermediate, poor); region

Venetoclax dosing ramp-up Cycle 1 ramp-up Day 1: 100 mg, Day 2: 200 mg, Day 3 - 28: 400 mg
Cycle 2 Day 1-28: 400 mg 

Primary
§ Overall survival 

Secondary 
§ CR+CRi rate
§ CR+CRh rate
§ CR+CRi and CR+CRh rates by 

initiation of cycle 2
§ CR rate
§ Transfusion independence
§ CR+CRi rates and OS in molecular 

subgroups
§ Event-free survival

(NCT02993523)

Inclusion
§ Patients with newly diagnosed confirmed 

AML
§ Ineligible for induction therapy defined as 

either
v≥75 years of age
v18 to 74 years of age with at least one of 

the co-morbidities: 
– CHF requiring treatment or Ejection 

Fraction ≤50% 
– Chronic stable angina
– DLCO ≤65% or FEV1 ≤65%
– ECOG 2 or 3

Exclusion
§ Prior receipt of any HMA, venetoclax, or 

chemotherapy for myelodysplastic syndrome
§ Favorable risk cytogenetics per NCCN
§ Active CNS involvement

Eligibility Treatment Endpoints

DiNardo CD et al. EHA 2020. Abstract LB2601; DiNardo CD et al. NEJM 2020 Courtesy of Richard M Stone, MD



VIALE-A: AZA ± VEN in AML — Overall Survival

No. of events/No. of 
patients (%)

Median duration of 
study treatment,
months (range)

Median overall 
survival, 

months (95% CI)

Aza+Ven 161/286 (56) 7.6 (<0.1 – 30.7) 14.7 (11.9 – 18.7) 

Aza+Pbo 109/145 (75) 4.3 (0.1 – 24.0) 9.6 (7.4 – 12.7) 

Hazard ratio: 0.66 (95% CI: 0.52 – 0.85), P <.001

Median follow-up time: 20.5 months (range: <0.1 – 30.7)

DiNardo CD et al. NEJM 2020 Courtesy of Richard M Stone, MD



Response Rates of CR/CRi by Patient Subgroups

Venetoclax with HMAs induces rapid, deep, and durable responses in older patients with AML  |  ASH 2018

Pollyea D, et al, ASH 2018; Dinardo C, Blood, 2019 Courtesy of Richard M Stone, MD



Keith Pratz #1944

87%
10%

Courtesy of Andrew H Wei, MBBS, PhD

Overall Survival Among Patients Who Achieved CR/CRh in VIALE-A 
(Converted to 21-Day Dosing After 1st Grade 4 Cytopenia)



Copyright © 2020 American Society of Hematology 
Andrew H. Wei, Blood, 2020. 

VIALE-C: Venetoclax plus LDAC for newly diagnosed AML ineligible for 
intensive chemotherapy — a phase 3 randomized placebo-controlled trial

Courtesy of Richard M Stone, MD



VIALE-C trial (Wei et al, EHA, 2020)

Median f/u 17.5 mo* (OS and EFS difference statistically significant)
Note: prior HMA allowed

Ven (600 mg/d) + 
cytarabine 20 mg/2/d d1-10

Cytarabine 20 mg/m2/d 
d1-10

n 143 60

CR/CRh 48% 15%

Overall survival (months) 8.4 4.1

Event-free survival (months) 4.9 2.1

**w 6 add’n f/u months, OS diff became significant

Courtesy of Richard M Stone, MD



Comparison of HMA or LDAC + venetoclax responses

Wei et al, Blood 2020; EHA 2020, Di Nardo et al, EHA 2020

VEN (n=143) PBO (n=68) VEN (n=286) PBO (n=145)
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Practical issues in managing venetoclax-based therapy

Cycle 1 Action

Day 21 bone marrow If blasts ≥5%, proceed to next cycle

If blasts <5%, start next cycle when CRh: neutrophils ≥0.5 x 
109/L and platelets ≥50 x 109/L. Use 21-day VEN for next 
cycle

By day 35, if neutrophils <0.5 x 109/L Commence G-CSF 3x/wk until recovery

By day 42 If neutrophils ≥0.5 x 109/L and platelets ≥25 x 109/L. Proceed 
to next cycle using 14-day VEN.

If neutrophils <0.5 x 109/L and/or platelets <25 x 109/L. Defer 
next cycle.

If prolonged grade 4 cytopenia despite bone marrow 
blast clearance

Consider allogeneic hematopoietic stem cell transplant

Management during cycle 1 of VEN-AZA or VEN-LDAC

Courtesy of Andrew H Wei, MBBS, PhD



What initial treatment would you recommend for a 65-year-old 
man with AML with a PS of 1 and pancytopenia, 35% marrow 
myeloblasts, a complex karyotype and a TP53 mutation?

a. 7 + 3 induction 
b. Azacitidine 
c. Decitabine 
d. Azacitidine + venetoclax
e. Decitabine + venetoclax
f. Low-dose cytarabine + venetoclax 
g. Other



Acquired mutations in BAX confer 
resistance to BH3-mimetics in  

Acute Myeloid Leukemia
Donia M. Moujalled1,2, Fiona C. Brown1,2, Michael Dengler3, Giovanna Pomilio1,2, Natasha Anstee1,2,
Veronique Litalien2, Ella Thompson5,6, Thomas Morley2, Sarah Macraild2, Chyn Chua,1,7 Sebastien
Banquet4, Maia Chanrion4, Ana Leticia Maragno4, Marie Schoumacher4, Marco J. Herold3,7, Guillaume
Lessene3,7, Jerry Adams3, , Olivier Geneste4, David C.S. Huang3, Andrew W. Roberts3,5,6 Piers Blombery,5,6
Andrew H. Wei1,2
Affiliations
1.	Australian	Centre	for	Blood	Diseases,	Monash	University,	Melbourne,	Australia.
2.	Department	of	Clinical	Haematology,	The	Alfred	Hospital,	Melbourne,	Australia.
3.	The	Walter	and	Eliza	Hall	Institute	of	Medical	Research,	Parkville,	Melbourne,	Australia.
4.	Institut	de	Recherches	Servier Oncology R&D	Unit,	Croissy	Sur	Seine,	France.	
5.	University	of	Melbourne,	Parkville,	Melbourne,	Australia
6.	Clinical	Haematology,	Peter	MacCallum	Cancer	Centre	&	Royal	Melbourne	Hospital,	
Melbourne,	Australia
7.	Department	of	Medical	Biology,	Department	of	Pharmacology	and	Therapeutics	
University	of	Melbourne,	Melbourne,	Australia

Abstract	#263 Courtesy of Andrew H Wei, MBBS, PhD



AML patients evaluated on venetoclax-based therapies

= time in remission = relapsed disease *= BAX variant Courtesy of Andrew H Wei, MBBS, PhD



A 65-year-old patient with a history of myelodysplastic syndrome treated 
with azacitidine for 10 months presents 1 year later with AML with 35% 
marrow blasts, trisomy 8 and ASXL1, NRAS and U2AF1 mutations (VAFs 45, 
20 and 45, respectively). What would you recommend?

a. 7 + 3 induction 
b. CPX-351
c. Decitabine 
d. Decitabine + venetoclax
e. Azacitidine + venetoclax
f. Low-dose cytarabine + venetoclax 
g. Other
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Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

• Key Relevant Data Sets
– ADMIRAL: Gilteritinib or chemotherapy for R/R FLT3-mutated AML 
– LACEWING: Gilteritinib +/- azacitidine vs azacitidine in patients newly 

diagnosed with FLT3 mutations ineligible for intensive induction chemotherapy 



Litzow MR. Blood. 2005;106:3331-3332.

FLT3 Structure and Activating Mutations

Over-expression is 
common

25-30%

5-10%

Both mutations 
cause spont
dimerization,

ligand 
independent 
growth, and MPD 
in murine model

Courtesy of Richard M Stone, MD
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Quizartinib and Gilteritinib: Second Generation FLT3 Inhibitors

Type II 
FLT3 

inhibitors2

Type I 
FLT3 

inhibitors2

Lestaurtinib3

Crenolanib Gilteritinib

Midostaurin3

Quizartinib

Sorafenib3

Cortes JE, et al. J Clin Oncol. 2013;31(29):3681-3687. Reprinted with permission. © 2013 American 
Society of Clinical Oncology. All rights reserved.

Quizartinib 60 mg1

• Quizartinib is  potent in vivo than any other FLT3 inhibitor to date4,5
• But selection of resistance with FLT3-TKD mutations
• Possible QT prolongation at higher doses

• Gilteritinib ‘hits’ both ITD and TKD subtypes
• Well tolerated
• within 10-fold that of FLT3 were closely related RTKs, eg, KIT)6

PIA

Courtesy of Richard M Stone, MD



Antileukemic Response to ≥80 mg/day Gilteritinib
in FLT3mut+ Patients by Mutation Type and TKI Status

0

10

20

30

40

50

60

70

80

90

100

FLT3-ITD
only

FLT3-ITD and
FLT3-D835

FLT3-D835
only

Pr
op

or
tio

n 
of

 P
at

ien
ts

 A
ch

iev
in

g 
Re

sp
on

se
 (%

) 

Response Rates By FLT3 Mutation Type
CR CRp CRi PR

0

10

20

30

40

50

60

70

80

90

100

TKI Naive Prior TKI Therapy

Pr
op

or
tio

n 
of

 P
at

ien
ts

 A
ch

iev
in

g 
Re

sp
on

se
 (%

)

Response Rates By TKI Status
CR CRp CRi PR

ORR=55%
CRc=43%

ORR=62%
CRc=54%

ORR=17
%

CRc=8%

ORR=42%
CRc=31%

ORR=56%
CRc=44%

N=141 N=13 N=12
N=45 N=124

Perl et al,  Lancet Oncology , 2017 Courtesy of Richard M Stone, MD



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Gilteritinib: Phase 3 ADMIRAL Trial
Gilteritinib; n = 247

Chemotherapy; n = 124

R
2:1

FLT3-positive R/R 
AML

HSCT Gilteritinib

HSCT

Perl AE, et al. N Engl J Med. 2019;381:1728-1740.

Perl, A et al , NEJM, 2019 Courtesy of Richard M Stone, MD



LACEWING Study Design (Wang E, et al, ASH #27, 2020)

aProtocol versions 6.0 and earlier included a 1:1:1 randomization ratio to receive Arm A (gilteritinib monotherapy), AC (gilteritinib + azacitidine), or C (azacitidine monotherapy). Randomization to Arm A was 
removed in protocol version 7.0. Patients previously randomized to Arm A should continue following treatment and assessments as outlined in the protocol.
AML, acute myeloid leukemia; FLT3mut+, FMS-like tyrosine kinase 3 mutation-positive; IV, intravenously; PO, orally; SC, subcutaneously.

30-day follow-up

30-day follow-up

Follow-up every 
3 months

Follow-up every
3 months

30-day follow-up Follow-up every
3 months

Arm AC
Gilteritinib (120 mg/d PO; days 1–28)

+
Azacitidine (75 mg/m2/d SC/IV; days 1–7)

28-day cycles until lack of clinical benefit or 
unacceptable toxicity

Arm C
Azacitidine (75 mg/m2/d SC/IV; days 1–7)

28-day cycles until lack of clinical benefit or unacceptable 
toxicity

Arm Aa

Gilteritinib (120 mg/d PO; days 1–28)

28-day cycles until lack of clinical benefit or unacceptable 
toxicity

Safety Cohort
Gilteritinib 

(80 mg/d PO; days 1–28;
dose escalation to 120 mg/d)

+
Azacitidine 

(75 mg/m2/d SC/IV; days 1–7)
(N=15)

Establish dose of 
gilteritinib to be used 
in combination with 

azacitidine

Newly diagnosed 
FLT3mut+ AML 

ineligible for intensive induction 
chemotherapy

Randomization
Cohort

Randomize 2:1
(N=250)

Courtesy of Richard M Stone, MD



TOKYO, Dec. 21, 2020 The Phase 3 trial of gilteritinib plus azacitidine versus 
azacitidine alone in newly diagnosed FLT3 mutation-positive (FLT3mut+) acute 
myeloid leukemia (AML) patients who were ineligible for intensive induction 

chemotherapy did not meet its primary endpoint of overall survival at a planned 
interim analysis of the LACEWING trial. An independent Data Monitoring 

Committee recommended terminating the study for futility, concluding results are 
unlikely to show a statistically significant increase in overall survival. The trial has 
stopped enrollment and results are being reviewed for other action as needed.

Gilteritinib in Combination with Azacitidine Did Not Meet Endpoint of Overall 
Survival in Newly Diagnosed FLT3 Mutation-Positive Acute Myeloid Leukemia 

Patients Ineligible for Intensive Induction Chemotherapy

Courtesy of Andrew H Wei, MBBS, PhD



What would you recommend as first-line therapy to a 78-year-old
patient (PS 0) who presents with intermediate-risk AML with a 
FLT3-ITD mutation?

a. 7 + 3 induction + midostaurin
b. Hypomethylating agent (HMA) 
c. HMA + venetoclax
d. HMA + venetoclax + FLT3 inhibitor 
e. Low-dose cytarabine + venetoclax
f. Low-dose cytarabine + venetoclax + FLT3 inhibitor 
g. Gilteritinib
h. Other
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Module 3: IDH inhibitors — Ivosidenib, enasidenib

• Key Relevant Data Sets
– Single-agent IDH1/2 inhibition for R/R AML
– AG-221-AML-005: Enasidenib + azacitidine vs azacitidine alone for newly 

diagnosed AML
– Ivosidenib or enasidenib in combination with 7 + 3 for newly diagnosed AML 



• IDH is an enzyme of the 
citric acid cycle 

• Mutant IDH2 produces 2-
hydroxyglutarate (2-HG), which 
alters DNA methylation  and 
leads to a block in cellular 
differentiation

• AG-221 (CC-90007) is a selective, 
oral, potent inhibitor of the 
mutant IDH2 (mIDH2) enzyme

Tumor Cell

Isocitrate Dehydrogenase (IDH) Mutations as a 
Target in AML

Courtesy of Richard M Stone, MD



IDH Single Agent Inhibitor Data in R/R Mut IDH AML

– Most common AEs:  nausea, 
fatigue, increase in bilirubin, 
diarrhea

– ORR 37% in 159 adults w R/R 
AML

• CR 18%
• Median duration of 

response of 6.9 months

– Differentiation syndrome

DiNardo C, et al. NEJM 2018. Stein E, et al. Blood 2019

§ Most common AEs:  diarrhea, 
fatigue, and pyrexia

§ Overall response rate of 35% and a 
complete remission rate of 15%

§ In all response evaluable patients, 
an estimated 55% had treatment 
duration of at least 33%

§ Differentiation syndrome

AG120=ivosidenib AG221=enasidenib

Courtesy of Richard M Stone, MD



AG-221-AML-005: ENASIDENIB/AZACITIDINE VS AZACITIDINE – RESPONSE

• ORR and CR rate were both significantly higher with ENA + AZA vs. AZA Only

Data cutoff: August 19, 2019.
95%CI, 95% confidence interval; AZA, azacitidine; CR, complete remission; CRi/CRp, CR with incomplete hematologic or platelet recovery; ENA, enasidenib; MLFS, morphologic 
leukemia-free state; NR, not reached; ORR, overall response rate; PR, partial remission.

ENA + AZA
(n=68)

AZA Only
(n=33)

Overall response (CR, CRi/CRp, PR, MLFS), n 
(%) 48 (71) 14 (42)

[ORR 95%CI] [58, 81] [26, 61]
P value 0.0064

CR, n (%) 36 (53) 4 (12)
[CR rate 95%CI] [41, 65] [3, 28]
P value 0.0001

CRi/CRp, n (%) 7 (10) 4 (12)
PR, n (%) 3 (4) 4 (12)
MLFS, n (%) 2 (3) 2 (6)

Stable disease, n (%) 13 (19) 13 (39)
Disease progression, n (%) 2 (3) 1 (3)
Not evaluable / Missing, n (%) 5 (7) 5 (15)

Time to first response, months, median (range) 1.9 (0.7–9.0) 2.0 (0.8–5.8)
Time to CR, months, median (range) 5.5 (0.7–19.5) 3.7 (3.0–4.1)
Duration of response, months, median [95%CI] 24.1 [11.1, NR] 12.1 [2.8, 14.6]

Courtesy of Richard M Stone, MD
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Data cutoff: August 19, 2019
EFS: time from randomization to AML relapse, disease progression (IWG AML 2003 criteria), or death from any cause, whichever occurred first.

AG-221-AML-005: ENASIDENIB/AZACITIDINE VS AZACITIDINE – SURVIVAL

• Median follow-up was 14 months in both treatment arms
• Median OS in the ENA + AZA group was 22.0 months, and in the AZA Only group was 22.3 months (HR 0.99 [95%CI 

0.52, 1.87], P=0.9686)
– Among pts in the ENA + AZA arm who achieved CR, median OS was not reached and estimated 1-year survival was 

over 90%

• Median EFS was 17.2 months in the ENA + AZA group, vs. 10.8 months in the AZA Only group (HR 0.59 [95%CI 0.30, 
1.17], P=0.1278)

• In the AZA Only arm, 7 patients (21%) received subsequent treatment with enasidenib monotherapy

Overall survival

AZA Only:
10.8 

months

ENA + AZA:
17.2 months

Courtesy of Richard M Stone, MD



3+7 + IDH inhib (Stein et al, Blood, 2020)

Phase I trial: No safety signal

Chemo+ ivosidenib (500 
mg/d for mut IDH1)

Chemo + 
enasidenib (100 
mg/d for mutant 

IDH2)

n 60 91

CR/CRh 55% 47%

IDH mut clearance in 
responders 39% 23%

Flow MRD neg in 
responders 80% 67%

Courtesy of Richard M Stone, MD



What would you recommend as first-line therapy to a 78-year-
old patient (PS 0) who presents with intermediate-risk AML with 
an IDH1 mutation?

a. 7 + 3 induction  
b. HMA + venetoclax
c. HMA + venetoclax + ivosidenib
d. Low-dose cytarabine + venetoclax
e. Low-dose cytarabine + venetoclax + ivosidenib
f. HMA + ivosidenib
g. Ivosidenib
h. Other



What would you generally recommend as the next line of treatment 
for a 78-year-old patient with AML with an IDH2 mutation who has 
experienced disease progression after venetoclax/azacitidine?

a. Chemotherapy
b. HMA + venetoclax
c. HMA + venetoclax + enasidenib
d. Low-dose cytarabine + venetoclax
e. Low-dose cytarabine + venetoclax + enasidenib
f. HMA + enasidenib
g. Enasidenib
h. Other



Agenda
Management of AML

Module 1: Venetoclax combinations — Azacitidine, LDAC

Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

Module 3: IDH inhibitors — Ivosidenib, enasidenib

Module 4: Oral azacitidine (CC-486) 

Module 5: Secondary AML — CPX-351

Treatment Strategies for MDS
Module 6: Lower-risk MDS — Luspatercept, imetelstat

Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + venetoclax, 
magrolimab, APR-246, pevonedistat



MODULE 4: Oral azacitidine (CC-486) 

• Key Relevant Data Sets
– QUAZAR AML-001 maintenance trial: CC-486 (oral azacitidine) in patients 

with AML in first remission 
– Escalated dosing schedules of CC-486 for patients experiencing first acute 

AML relapse: QUAZAR AML-001 maintenance trial



Oral azacitidine

1. Garcia-Manero et al. J Clin Oncol. 2011;29(18):2521–7. 2. Laille et al. PLoS One. 2015;10(8):e0135520. 3. ONUREG® (azacitidine) tablets [package insert]. Princeton, NJ: Bristol-Myers Squibb 
Company; Rev. 9/2020. 4. Savona et al. Am J Hematol. 2018;93(10):1199–206. 5. Stresemann et al. Mol Cancer Ther. 2008;7:2998–3005. 6. Hollenbach et al. PLoS One. 2010;5(2):e9001. 7. Scott LJ. 
Drugs. 2016;76(8):889–900. 8. Stresemann C, Lyko F. Int J Cancer. 2008;123(1):8–13. 9. Aimiuwu et al. Blood. 2012;119(22):5229–38.  
AML, acute myeloid leukemia; AZA, azacitidine; CR, complete remission; CRi, CR with incomplete blood count recovery; HMA, hypomethylating agent; HSCT, hematopoietic stem cell transplant; IC, 
intensive chemotherapy; PD, pharmacodynamic; PK, pharmacokinetic; pts, patients; Tx, treatment. 

• Oral azacitidine (Oral-AZA 
[CC-486]):

– Oral HMA with a distinct PK/PD 
profile from injectable AZA; the 
two are not bioequivalent1,2

– Approved in the United States for 
continued Tx of adult pts with AML 
in first CR/CRi post-IC and not able 
to complete intensive 
curative therapy (eg, HSCT)3

• Oral dosing allows for extended drug 
exposure during each Tx cycle to 
prolong AZA activity1,2

Courtesy of Richard M Stone, MD





QUAZAR AML-001: Study design and eligibility criteria

aBM aspirates were collected every 3 cycles through cycle 24, at cycle 30 and cycle 36, and as clinically indicated thereafter. BM assessments were also performed as clinically indicated. bPatients were 
followed until death, withdrawal of consent, study termination, or loss to follow-up.
AML, acute myeloid leukemia; ANC, absolute neutrophil count; AZA, azacitidine; BM, bone marrow; CMML, chronic myelomonocytic leukemia; CR, complete remission; CRi, CR with incomplete blood count 
recovery; ECOG PS, Eastern Cooperative Oncology Group performance status; HRQoL, health-related quality of life; HSCT, hematopoietic stem cell transplant; IC, induction chemotherapy; IWG, International 
Working Group; MDS, myelodysplastic syndromes; PBO, placebo. 

PRE-RANDOMIZATION

Key eligibility criteria:

• First CR/CRi with IC 
± consolidation

• Age ≥55 years

• De novo AML or AML 
secondary to MDS/CMML

• ECOG PS score 0–3

• Intermediate- or poor-
risk cytogenetics

• Not candidate for HSCT

• ANC ≥0.5 ×109/L

• Platelets ≥20 ×109/L

FO
LLO

W
-U

P
b

1:1 Randomization

Within 4 months 
(± 7 days) from 

CR/CRi

Stratified by:

• Age: 
55–64 / ≥65 years

• Prior MDS/CMML: 
Yes / No

• Cytogenetic risk:
Intermediate / Poor

• Consolidation: 
Yes / No

RANDOMIZATION

Continue 
Treatm

ent

TREATMENT PHASE

(Optional)
Oral-AZA/PBO 

x21 Days

Response Assessm
ent 

(BM
 Aspirate)

Every 3 Cycles
a

>15% 
BM Blasts

5%–15% 
BM Blasts

CR/CRiOral-AZA 300 mg 
QD x 14 Days

Placebo 
QD x 14 Days 

End of Study28-day cycles

Stop 
Treatment

International, multicenter, placebo (PBO)-controlled, double-blind, randomized, phase III study of 
Oral-AZA as maintenance Tx in pts with AML in first remission post-IC

Courtesy of Richard M Stone, MD



QUAZAR AML-001: Relapse-Free Survival

Wei AH et al. N Engl J Med 2020;383:2526-37.



QUAZAR AML-001: Overall Survival

Wei AH et al. N Engl J Med 2020;383:2526-37.



• BM aspirates and PB smears 
were reviewed centrally to 
assess CR/CRi status (IWG 
2003 criteria1)

– Unscheduled BM 
assessments allowed for 
pts who exhibited signs of 
relapse at routine clinic 
visits (every 2 weeks)

• Pts who had 5–15% blasts in BM 
or blood could receive study 
drug for 21 days per cycle at 
the investigator’s discretion

QUAZAR AML-001: Escalated dosing (Dohner H et al,  Abs #111, ASH 2020)

1. Cheson et al. J Clin Oncol. 2003;21(24):4642-9.
AML, acute myeloid leukemia; AZA, azacitidine; BM, bone marrow; CR, complete remission; CRi, CR with incomplete blood count recovery; IWG, International Working Group; PB, peripheral blood; pts, 
patients; Tx, treatment.

> 15% Blasts: 
Discontinue Tx

< 5% Blasts (CR/CRi):
Continue Tx

RANDOMIZATION 
(1:1)

Response Assessment 
(BM Aspirate)

Every 3 cycles through C24; C30; C36; PRN

Oral-AZA 300 mg 
QD x 14 Days

Placebo 
QD×14 Days 

5-15% Blasts: 
Continue Tx

Oral-AZA / PBO QD x 21d
(Optional)

Courtesy of Richard M Stone, MD



Oral-AZA Placebo
Censored

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

No at risk:

Oral-AZA 51 50 47 41 37 27 24 21 17 14 11 9 5 4 3 3 0

Placebo 40 35 30 23 17 15 12 11 10 6 4 3 2 1 0

QUAZAR AML-001: Escalated dosing cohort — Overall survival

Overall survival estimated using Kaplan-Meier methods. The hazard ratio (HR) and 95% confidence intervals comparing Oral-AZA vs. placebo are from a Cox proportional hazards model, and 
the P value is from an unstratified log-rank test.
95%CI, 95% confidence interval; AZA, azacitidine; HR, hazard ratio; mo, months; OS, overall survival; No., number.
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HR 0.66 [95%CI 0.42, 1.04]
P = 0.07

1-year OS:
80.4% vs. 59.5%

Time (months)

Dohner H et al, Abs #111, ASH 2020 Courtesy of Richard M Stone, MD



Have you or would you substitute oral azacitidine (CC-486) for 
standard-administration azacitidine in combination with 
venetoclax for an elderly patient who prefers to minimize office 
visits? 
a. I haven’t and would not
b. I haven’t but would for the right patient
c. I have



Agenda
Management of AML

Module 1: Venetoclax combinations — Azacitidine, LDAC

Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

Module 3: IDH inhibitors — Ivosidenib, enasidenib

Module 4: Oral azacitidine (CC-486) 

Module 5: Secondary AML — CPX-351

Treatment Strategies for MDS
Module 6: Lower-risk MDS — Luspatercept, imetelstat

Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + venetoclax, 
magrolimab, APR-246, pevonedistat



MODULE 5: Secondary AML — CPX-351

• Key Relevant Data Sets
– Phase III study of CPX-351 vs 7 + 3 in older patients with newly diagnosed 

high-risk or secondary AML 
– CPX-351 early access program for older patients with high-risk or 

secondary AML
– Phase II study of CPX-351 + venetoclax in patients with AML



What initial treatment would you recommend for a 64-year-old woman 
with a history of breast cancer, for which she received adjuvant 
chemotherapy, who now presents with bone marrow findings consistent 
with therapy-related AML?

a. 7 + 3 induction 
b. CPX-351
c. Decitabine 
d. Decitabine + venetoclax
e. Azacitidine + venetoclax
f. Low-dose cytarabine + venetoclax 
g. Other



CPX-351

• CPX-351 is a liposomal co-formulation of 
cytarabine and daunorubicin designed to 
achieve synergistic antileukemia activity
– 5:1 molar ratio of cytarabine:daunorubicin

provides synergistic leukemia cell killing            
in vitro1

– In patients, CPX-351 preserved delivery  of 
the 5:1 drug  ratio for over 24 hours, with 
drug exposure maintained for  7 days2

– Selective uptake of liposomes by bone 
marrow leukemia cells in xenograft models3

1. Tardi P et al. Leuk Res. 2009;33(1):129–139. 
2. Feldman EJ et al. J Clin Oncol. 2011;29(8):979–985; 
3. Lim WS et al. Leuk Res. 2010;34(9):1245–1223. Courtesy of Richard M Stone, MD



Treating sAML| CPX-351

Lancet et al. ASCO 2020; 7510a; ASH 2020; 635a Courtesy of Mikkael A Sekeres, MD, MS



Treating sAML| CPX-351

Roboz et al. Leuk Lymph 2020;61:1188-94.

remission (CR or CRi) was 37 d (range: 15–72). Among
the subgroup of patients with AML-MRC (n¼ 40), the
CRþCRi rate was 43% (95% CI: 27.0–59.1) and
included 12 (30%) patients with a CR and 5 (13%)
patients with a CRi. Among the subgroup of patients
with therapy-related AML (n¼ 12), the CRþCRi rate
was 50% (95% CI: 21.1–78.9) and included 3 (25%)
patients with a CR and 3 (25%) patients with a CRi.
Additionally, among patients who had previously
received treatment with hypomethylating agents
(n¼ 13), the CRþCRi rate was 31% (95% CI: 9.1–61.4)
and included 2 (15%) patients with a CR and 2 (15%)
patients with a CRi. Eleven (21%) patients in the study
underwent HCT after receiving CPX-351.

Discussion

Compared with patients with de novo AML, patients
with secondary AML have a poorer prognosis, includ-
ing lower remission rates and higher relapse rates, fol-
lowing conventional chemotherapy [2,3,6,9,11,20].
CPX-351 is a dual-drug liposomal encapsulation of
cytarabine and daunorubicin at a synergistic 5:1 molar
ratio, and has a different mechanism of delivery and
pharmacokinetic profile from 7þ 3 [12,13,21]. In ani-
mal models, CPX-351 demonstrated superior anti-
leukemia activity compared with free cytarabine and
daunorubicin administered at the same molar ratio
[12,13]. Drug exposure has been shown to persist for
approximately 7 d in patients treated with CPX-351,
with a clearance of <0.5 L/h/m2 compared with historical
values of 38.6 L/h/m2 for daunorubicin and 134L/h/m2

for cytarabine [21]. Additionally, in animal models, the
CPX-351 liposomes are preferentially taken up to a
greater extent by leukemia cells vs. normal cells in the
bone marrow [12]. In phase 2 and 3 studies, CPX-351
demonstrated significantly improved survival and
remission rates, and comparable safety to that of the

conventional 7þ 3 regimen in patients with high-risk/
secondary AML [14,22]. Following completion of enroll-
ment into the phase 3 study, this EAP provided access
to CPX-351 for older adults with newly diagnosed,
high-risk/secondary AML prior to the commercialization
of CPX-351 in the United States.

Overall, CPX-351 had an acceptable safety profile in
this EAP that was generally consistent with that
observed in the pivotal phase 3 trial and other clinical
studies of CPX-351, as well as with the known safety
profile of the 7þ 3 chemotherapy regimen, which has
historically been the standard of care for most patients
with AML [14,22]. However, while CPX-351 has been
associated with prolonged neutrophil and platelet
recovery compared to 7þ 3 in prior clinical studies,
the recovery from myelosuppression was even further
prolonged in this study. In the EAP, the median recov-
ery times were 66 d to neutrophils #1000/lL, 98 d to
platelets #50,000/lL, and not reached to platelets
#100,000/lL. In contrast, in the phase 2 study of CPX-
351, median recovery times were 36 d to neutrophils
#1,000/lL and 37 d to platelets #100,000/lL, and in
the phase 3 study median recovery times were 35 d
to neutrophils #500/lL and 36.5 d to platelets
#50,000/lL [14,22]. The reason for the longer recovery
times in the EAP is not known but may be related to
differences in scheduled assessments between the
studies. The phase 2 and phase 3 study protocols
required weekly hematologic assessments whereas the
EAP protocol did not specify timing for hematologic
assessments other than requiring them to be within
14 d of bone marrow response. Of note, the pro-
longed myelosuppression observed with CPX-351 vs.
7þ 3 may be related to the prolonged drug exposure
observed with CPX-351 [21,23]. Importantly, despite
prolonged myelosuppression and TEAEs of febrile neu-
tropenia and infection, the mortality rate remained
low in the EAP, consistent with prior studies of CPX-
351 [14,22].

The CRþCRi rate of 44% reported in this EAP was
similar to that reported for CPX-351 in the phase 3
study (48%) [14], which was conducted in a similar
population of older patients with newly diagnosed,
high-risk/secondary AML. Further, the CRþCRi rates
reported in this EAP were also consistent with those
reported in the phase 3 study across patient sub-
groups, including patients with AML-MRC (CRþCRi of
43% in the EAP vs. 48% in the phase 3 study), ther-
apy-related AML (50% vs. 47%), and/or prior treatment
with a hypomethylating agent (31% vs. 36%) [14,24].
The rate of patients undergoing HCT in this EAP was
21%, which is lower than the rate observed in the

Table 4. Best induction response rates.
N¼ 52

Best response
CR

n (%) 15 (29)
95% CI 17.1–43.1

CRi
n (%) 8 (15)
95% CI 6.9–28.1

CRþ CRi
n (%) 23 (44)
95% CI 30.5–58.7

Time to CR or CRi
n 23
Median (range), d 37.0 (15–72)
Mean (SD), d 41.5 (15.24)

CR: complete remission; CI: confidence interval; CRi: complete remission
with incomplete neutrophil and platelet recovery; SD: standard deviation.

1192 G. J. ROBOZ ET AL.

Courtesy of Mikkael A Sekeres, MD, MS



Study Design 
Patient Selection

• Lead in phase: Patients ≥ 18 years of age with 
relapsed and/or refractory AML will be 
eligible. 

• Cohort A (R/R AML): Patients ≥ 18 years of 
age with R/R AML .

• Cohort B (de novo AML): Patients ≥ 18 to 65 
years of age Patients in this cohort must have 
received no prior therapy for AML. 

• Adequate organ function :
• Bilirubin < 2mg/dL, AST / ALT <3 x ULN or ≤5 x 

ULN if related to leukemic involvement)
• creatinine < 1.5 x ULN
• known cardiac ejection fraction of  ≥45% 

within the past 3 months

• ECOG performance status of ≤ 2.

• Prior Venetoclax allowed in R/R cohorts

Cohort B
Untreated AML

Cohort A
R/R AML

Dose Level

-1
Dose Level

1

3 – 6 
Patients

3 – 6 
Patients

Lead-In 
Phase

CPX351 + Venetoclax in AML (Kadia Abst #28, ASH 2020)

Courtesy of Richard M Stone, MD



• Consolidation (Up to 4 consolidation cycles):
• CPX-351 IV daily on D1,3
• Venetoclax PO daily on D2-21

Treatment Plan
• Induction

• CPX-351 IV daily on D1, 3, 5
• Venetoclax PO daily on D2-21

Dose-Escalation Table (Planned 28 day cycle)
CPX-351 [mg/m2] Venetoclax Dosing (PO on D 2 – 21)

Dose 
Level

All Patients
Patients on strong 

CYP3A inhibitor

Patients on 
moderate CYP3A 

inhibitor
Patients not on moderate or 

strong CYP3A inhibitor

-1 44 [dauno] / 100 [araC] (induction); 
29 [dauno] / 65 [araC] (consolidation) 50 mg 150 mg 300 mg

1 44 [dauno] / 100 [araC] (induction); 
29 [dauno] / 65 [araC] (consolidation) 100 mg 200 mg 400 mg

Day 2 Day 3 Day 4 Target Dose
100mg 200 mg 400 mg 400 mg

Ramp 
Up

CPX-351 + Venetoclax in AML

Kadia Abst #28, ASH 2020 Courtesy of Richard M Stone, MD



• Consolidation (Up to 4 consolidation cycles):
• CPX-351 IV daily on D1,3
• Venetoclax PO daily on D2-21

Treatment Plan
• Induction

• CPX-351 IV daily on D1, 3, 5
• Venetoclax PO daily on D2-21

Dose-Escalation Table (Planned 28 day cycle)
CPX-351 [mg/m2] Venetoclax Dosing (PO)

Dose 
Level All Patients Patients on strong 

CYP3A inhibitor
Patients on moderate 

CYP3A inhibitor
Patients not on moderate or 

strong CYP3A inhibitor

-2 44 (induction); 22
(consolidation)

50 mg
on D 2 – 8

150 mg
on D 2 – 8

300 mg
on D 2 – 8

-1
44 (induction); 29
(consolidation) 50 mg on D 2 – 21 150 mg on D 2 – 21 300 mg D 2 – 21

1
44 (induction); 29
(consolidation) 100 mg on D 2 – 21 200 mg on D 2 – 21 400 mg on D 2 – 21

Day 2 Day 3 Day 4 Target Dose
100mg 200 mg 300 mg 300 mg

CPX-351 + Venetoclax in AML (shortened ven schedule)

Kadia Abst #28, ASH 2020 Courtesy of Richard M Stone, MD



Responses
Response / Outcome N %
Evaluable for Response 18 90

CR 1 6

CRi 6 33

MLFS 1 6

ORR 8 44

Died ≤ 4 weeks 2 10

Died ≤ 8 weeks 4 20

Median # of cycles given [Range] 1 [1 – 2]

Median # of cycles to response 1  [1 – 2]

No. of Responding Pts Receiving SCT 7 88
Median time to count recover (days) 41 [23 – 60]

CPX-351 + Venetoclax in AML

Kadia Abst #28, ASH 2020 Courtesy of Richard M Stone, MD



Overall Survival

CPX-351 + Venetoclax in AML

Kadia Abst #28, ASH 2020 Courtesy of Richard M Stone, MD



Serious Adverse Events
ADVERSE EVENT TOTAL SAEs GRADE 3 / 4 GRADE 5
INFECTIONS, NOT OTHERWISE SPECIFIED 7 7
NAUSEA 4 4
PNEUMONIA 4 3 1
PROLONGED THROMBOCYTOPENIA 3 3
PROLONGED NEUTROPENIA 3 3
VOMITING 2 2
RASH 2 2
BONE PAIN 1 1
HYPOTENSION 1 1
THRUSH 1 1
STROKE 1 1
RESPIRATORY FAILURE 1 1
CHOLECYSTITIS 1 1
ELECTROLYTE ABNORMALITY 1 1
SEPSIS 1 1
DIVERTICULITIS 1 1

CPX-351 + Venetoclax in AML

Kadia Abst #28, ASH 2020 Courtesy of Richard M Stone, MD



Agenda
Management of AML

Module 1: Venetoclax combinations — Azacitidine, LDAC

Module 2: FLT3 inhibitors — Midostaurin, gilteritinib

Module 3: IDH inhibitors — Ivosidenib, enasidenib

Module 4: Oral azacitidine (CC-486) 

Module 5: Secondary AML — CPX-351

Treatment Strategies for MDS
Module 6: Lower-risk MDS — Luspatercept, imetelstat

Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + venetoclax, 
magrolimab, APR-246, pevonedistat



MODULE 6: Lower-risk MDS — Luspatercept, imetelstat

• Key Relevant Data Sets
– Luspatercept in patients with lower-risk MDS
– Imetelstat in high transfusion burden, lower-risk MDS



Figure adapted from Hanahan D, Weinberg RA. Cell 2011;144:646–74

BH3, bcl homology domain 3; CTLA4, cytotoxic T-lymphocyte-associated protein 4; DARTs, dual affinity retargeting agents; EGFR, epidermal growth factor receptor; 
HGF, hepatocyte growth factor; mAb, monoclonal antibody; PARP, poly adenosine diphosphate ribose polymerase; VEGF, vascular endothelial growth factor

Anti-PD-1/PD-L1 mAbs
Anti-CTLA4 mAbs
Anti-CD33/CD123 mAbs
DARTs
CARs
MBG453
MagrolimabPevonedistat

Eprenetapopt (APR-246)
ALRN-6924
HDAC inhibitors
Hypomethylating agents
Venetoclax
CPX-351
Lenalidomide
ASTX-727
Glasdegib

IDH inhibitors

Imetelstat

H3-B8800

Treating MDS| Disease Biology

Rigosertib
FLT-3/AXL/JAK inhibitors

Courtesy of Mikkael A Sekeres, MD, MS
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MDS | Treatment – Lower-risk

Sekeres and Patel Hematology (ASH Educ Book) 2019. Courtesy of Mikkael A Sekeres, MD, MS



Fenaux et al. NEJM 2020;382:140-151.

MDS | Ameliorating Anemia: LUSPAT

Courtesy of Mikkael A Sekeres, MD, MS
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MDS | Ameliorating Anemia: LUSPAT

Fenaux et al. NEJM 2020;382:140-151. Courtesy of Mikkael A Sekeres, MD, MS



MDS | Ameliorating Anemia: Imetel

Steensma et al. JCO 2020

Imetelstat in HTB Lower-risk MDS

Courtesy of Mikkael A Sekeres, MD, MS



Agenda
Management of AML
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Module 3: IDH inhibitors — Ivosidenib, enasidenib
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Module 7: Higher-risk MDS — Decitabine + cedazuridine, azacitidine + 
venetoclax, magrolimab, APR-246, pevonedistat

• Key Relevant Data Sets
– Oral cedazuridine/decitabine for MDS and CMML (chronic myelomonocytic 

leukemia)
– Venetoclax + azacitidine for higher-risk MDS
– Magrolimab + azacitidine for patients with MDS 
– Targeting TP53 for high-risk MDS
– Azacitidine +/- pevonedistat for high-risk MDS



Higher-risk MDS | HMA and HCT 

Sekeres and Cutler Blood 2014;123:829.
Courtesy of Mikkael A 

Sekeres, MD, MS



Blood 2020;136(6):674-83.



Higher-risk MDS | HMAs: DAC/CED 

Garcia-Manero et al. Blood 2020. 

Oral Cedazuridine/Decitabine Phase 2
In Int-1, Int-2, High, CMML

Courtesy of Mikkael A Sekeres, MD, MS



Venetoclax/azacitidine has been evaluated in a Phase I study

Ongoing Phase 1b, open-label, dose-escalation,* multicenter study1,2

1. Wei AH, et al. Blood 2019;134 (Suppl. 1):Abstract #568; 2. ClinicalTrials.gov, NCT02942290
*Originally a 3-arm, randomized study; amended to dose-escalation safety study after two deaths
TTR, time to response

Primary endpoints:
§ Safety
§ RP2D
Secondary endpoints include: 
§ ORR
§ PFS
§ TTR
§ DoR
§ OS

Venetoclax + azacitidine
Venetoclax: escalating doses (oral) 100–400 mg/day
Azacitidine: 75 mg/m2 (IV or SC) on Days 1–7

N=82Higher-risk MDS
No prior therapy, not eligible for 

intensive chemotherapy or HSCT

Venetoclax + azacitidine
Venetoclax: 400 mg/day (oral)
Azacitidine: 75 mg/m2 (IV or SC) on Days 1–7

Dose-escalation phase Safety expansion phase

Courtesy of Mikkael A Sekeres, MD, MS



Excludes patients of arm C (Aza only); Objective response rate (ORR) includes [complete remission (CR) + marrow complete remission 
(mCR) + partial remission (PR)]; # of patients with PR=0; per IWG (Cheson et al., Blood 2006;108:419-425)
DoR: Duration of response; HI: hematological improvement; HI-E: hematologic improvement in erythroids; HI-N: hematologic improvement in 
neutrophils; HI-P: hematologic improvement in platelet count; n: patients with favorable outcomes; N: patients eligible for evaluating 
outcomes 

Median time to CR, months (range) 2.2 (1.2-11.1)

12-mo estimate of DoR after CR, % (95% CI) 83.3 (2.3, 97.5)

mCR with HI (HI-E, HI-P or HI-N), n/N (%) 10/22 (45.5)
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Wei et al, Abstract 568 –
AZA plus Venetoclax for HR-MDS: Response Rates  

Wei et al. ASH 2019 Abstract #568.
Courtesy of Mikkael A Sekeres, MD, MS



Safety, Efficacy, and Patient-Reported 
Outcomes of Venetoclax in Combination 
with Azacitidine for the Treatment of 
Patients with Higher-Risk Myelodysplastic 
Syndrome: A Phase 1b Study 

Garcia JS et al. 
ASH 2020;Abstract 656.



Response Rates and Transfusion Dependence with 
Venetoclax/Azacitidine in Higher-Risk MDS

Garcia JS et al. ASH 2020;Abstract 656.



Sallman et al. ASCO 2020;7507a.
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A. Fersht et al. (2010) Prot. Sci; Q. Zhang et al, (2018) Cell Death Disease; H. Furukawa et al, (2018) Cancer Sci.

APR-246 binds 
covalently to p53…

p53 R175H

p53 R175H
+

APR-246

Contro
l

APR-24
6

…restores wt p53 
conformation & activity…

…and triggers cell cycle 
arrest and apoptosis

Sallman et al, Cluzeau et al. ASH 2019, Abstract 676-7.

Higher-risk MDS | Targeting TP53

Courtesy of Mikkael A Sekeres, MD, MS



Median duration of follow-up = 10.8 months

Overall MDS AML
MDS-MPN +

CMML
Evaluable patients, n 45 33 8 4
Overall response rate, n (%) 39 (87) 29 (88) 7 (88) 3 (75)
CR rate, n (%) 24 (53) 20 (61) 4 (50) 0 (0)
Duration of CR, months (median) [95% CI] 7.3 [5.8 – N.E.] 7.3 [5.8 – N.E.] 7.0 [3.3 – N.E.] N.E.
Discontinued for transplant, n (%) 22 (49) 17 (52) 4 (50) 1 (25)

Higher-risk MDS | Targeting TP53

Sallman et al, Cluzeau et al. ASH 2019, Abstract 676-7. Courtesy of Mikkael A Sekeres, MD, MS



Lionel Adès

Study design: AZA +/- Pevonedistat

Study endpoints
• EFS (defined as time to death or transformation to AML in higher-risk MDS/CMML or 

death in low-blast AML): Trial was powered on EFS as the original primary endpoint
• OS: Original secondary endpoint, changed to primary endpoint based on regulatory 

feedback after enrollment
• ORR: Secondary endpoint

Pevonedistat + azacitidine
Pevonedistat: 20 mg/m2 (IV) on Days 1, 3, 5
Azacitidine: 75 mg/m2 (IV or SC) on Days 1–5, 8, 9

N=120
1:1 Repeat every 28 days

Ra
nd

om
iza

tio
nPatients with 

higher-risk MDS, 
higher-risk CMML, 
or low-blast AML:
• No previous 

HMAs
• Ineligible for 

allogeneic SCT

Stratification:
• IPSS-R risk category 

for MDS/CMML
• Intermediate
• High 
• Very high

• Low-blast AML
Azacitidine 
75 mg/m2 (IV or SC) on Days 1–5, 8, 9

NCT02610777: Phase 2, randomized, open-label, global, multicenter study [proof of concept]

EFS, event-free survival; HMAs, hypomethylating agents; IPSS-R, Revised International Prognostic Scoring System; IV, intravenous; ORR, objective response rate; SC, subcutaneous; SCT, stem cell transplant

Higher-risk MDS | Combinations

Courtesy of Mikkael A Sekeres, MD, MS



Lionel Adès

EFS and OS: Higher-risk MDS
Pevonedistat 
+ azacitidine

Azacitidin
e

Median survival 
(months)

20.2 14.8

Hazard Ratio (95% 
CI)

0.539 (0.292–0.995)
P= .045

Pevonedistat 
+ azacitidine 32 30 28 25 24 20 16 11 10 8 2 1 1 0

Azacitidine 35 29 23 22 18 12 9 6 5 4 0 0 0 0
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*

*EFS defined as time to death or transformation to AML in higher-risk MDS/CMML or death in low-blast AML.

Censored

OS Pevonedistat 
+ azacitidine

Azacitidin
e

Median survival 
(months)

23.9 19.1

Hazard Ratio (95% 
CI)

0.701 (0.386–1.273)
P= .240

Pevonedistat 
+ azacitidine 32 30 30 28 28 24 21 17 16 13 8 5 2 0

Azacitidine 35 30 29 26 23 20 18 14 13 13 3 1 0 0
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Censored
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Cancer Conference Update: What Happened at the 
2020 San Antonio Breast Cancer Symposium

Session 1: Triple-Negative Breast Cancer
Monday, January 11, 2021

5:00 PM – 6:00 PM ET

P Kelly Marcom, MD

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.


