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AML 2014 to 2022
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Defining AML versus MDS

Dr Stein
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Case 1: 82-year-old man presenting with cytopenias and AML

Dr Stein



A Typical AML Patient

• 82 year old man with newly diagnosed AML associated with 
trisomy 8 and a DNMT3A mutation

• He has a history of coronary artery disease, hypertension, 
hyperlipidemia, and diabetes well controlled on oral anti-
hypoglycemics

• On baseline labs, white blood count is 2.1, Hgb is 7.9, platelets 
are 43. Absolute neutrophil count is 0.7 and he has 10% 
circulating myeloblasts



Case 1: 82-year-old man presenting with 
cytopenias and AML — Follow-up

Dr Stein



Oral decitabine/cedazuridine

Dr Stein



Oral Decitabine with Cedazuridine

Garcia-Manero G, et. al, Blood 2020

≤1% difference



Pharmacokinetic Exposure Equivalence and 
Preliminary Efficacy and Safety from a Randomized 
Crossover Phase 3 Study of an Oral Hypomethylating 
Agent, ASTX727 (DEC-C), Compared to IV Decitabine

Geissler K et al.
EHA 2022;Abstract P573.



ASCERTAIN (ASTX727-02) AML Cohort: A Phase III Trial of Oral 
Decitabine/Cedazuridine for Patients with AML Who Are Not 
Candidates for Standard Induction Therapy

Geissler K et al. EHA 2022;Abstract P573.

Decitabine Labeled Indications

AML 20-30% Blast
EU: AML not candidates for



ASCERTAIN (ASTX727-02) AML Cohort Primary Endpoint: 5-Day 
Decitabine AUC Equivalence

Geissler K et al. EHA 2022;Abstract P573.



ASCERTAIN (ASTX727-02) AML Cohort: Preliminary Efficacy 
Response

Geissler K et al. EHA 2022;Abstract P573.



ASCERTAIN (ASTX727-02) AML Cohort: Treatment-Emergent 
Adverse Events in >5% of Patients

Geissler K et al. EHA 2022;Abstract P573.



Management of cytopenias with HMA/venetoclax: 
Drug-drug interactions

Dr Stein



BCL-2 Inhibition in AML



Venetoclax and Aza versus Aza, Overall Survival

Dinardo CD, et. al, NEJM 2021



Venetoclax and Aza versus Aza, Overall Survival, Subsets

Dinardo CD, et. al, NEJM 2021



Long Term Survival of Patients Treated on VIALE-A Trial

Pratz et al, ASH 2022



.

VIALE-A Trial – Measurable Residual Disease –
practical implications – transplant?

Pratz K et. al, JCO 2022



HMA/venetoclax for younger patients

Dr Stein



Proposed Randomized Clinical Study

Inclusion:
Pts who receive Aza/Ven
Age 65 or older
Pts achieve an MRD negative CR with aza/ven
Intermediate or high risk AML

Aza/Ven up to two 
cycles  - MRD 

negative by FLOW

Continued Aza/ven
Until Disease 
Progression

Allogeneic Stem 
Cell Transplant

Relapse –
Off Study

Stein EM and Tamari R - MSKCC

Primary Outcome:
Relapse-Free Survival

Secondary Outcome:
Overall Survival
Patient reported quality of life
Economic costs in each arm



FIG 3. (A) EFS and (B) OS by cohort. EFS, event-free survival; ND-AML, newly diagnosed acute myeloid leukemia; OS, overall survival; R/R-AML, relapsed or refractory acute myeloid leukemia.

Dinardo C. et. al JCO 2021

Venetoclax in Younger Patients – FLAG-IDA-VEN



Ongoing Phase III Trial of Venetoclax with Decitabine versus 
Conventional 7 + 3 Induction Chemotherapy for Younger 
Patients with AML 

www.clinicaltrials.gov. NCT NCT05177731. Accessed November 2022.

Primary endpoint: Overall response rate
Secondary endpoints: Incidence of severe infection, duration of myelosuppression, event-free 
survival, overall survival, rate of MRD (minimal residual disease)

Eligibility

• Newly diagnosed

• No prior AML therapy (except hydroxyurea 
and Ara-C <1.0 g/d)

• Age 59 ≥ age (years) ≥ 18

• Adequate liver and renal function

• ECOG PS 0-2

Venetoclax + decitabine

Cytarabine + idarubicin

R

Target accrual: 188



Translational biology of AML: New agents and treatment strategies

Dr Stein
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Case 2: 75-year-old man with p53-mutated 
AML and complex karyotype 

Dr Stein



Typical Patient #2

• 75 year old man with a history of prostate cancer, s/p definitive 
radiation therapy presents with fatigue and frequent epistaxis

• On baseline labs, white blood count is 3, Hgb is 7.9, platelets are 
12. Absolute neutrophil count is 0.4

• Bone marrow biopsy shows AML with 25% myeloblasts, a 
complex karyotype and a p53 mutation



Anti-CD47 antibody magrolimab

Dr Stein



Magrolimab – Mechanism of Action

Chao et.al Frontiers in Oncology, 2019 



Magrolimab/Aza/Ven – Newly Diagnosed and R/R AML

Davar N, et. al. ASH 2022



Davar N, et. al. ASH 2022

Magrolimab/Aza/Ven – Newly Diagnosed and R/R AML
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Case 3: 61-year-old woman with MLL-rearranged AML; 
s/p 7 + 3, FLAG-IDA and aza/ven
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Typical Patient #3

• 61 year old woman with a history of breast cancer, treated with 
surgery, radiation and dose-dense AC-T

• On baseline labs, white blood count is 10, Hgb is 6.8, platelets are 11. 
80% circulating myeloblasts

• Bone marrow biopsy shows AML with sheets of blasts and a 6;11 
translocation (MLL rearrangement)

• She is treated and refractory to 7 + 3, FLAG-IDA and aza-venetoclax



Clinical implications of NPM1 mutation in AML

Dr Stein



Menin and NPM1 Mutant Acute Myeloid Leukemia

Cancer Discovery 2016, Science 2020



Menin Inhibitors turn off leukemic transcriptional programs by binding to 
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Revumenib

Issa G, et. al, ASH 2022



Ziftomenib

Erba H, et. al. ASH 2022



Sabatolimab (MBG453) – Mechanism of Action



Sabatolimab with Hypomethylating Agents

Brunner A, et. al ASH 2020



EHA 2018;Abstract S118.

Clin Cancer Res 2020;26(22):5852-59.



Investigation of SYK as a Critical Signaling Node in AML

Walker AR et al. Clin Cancer Res 2020;26(22):5852-59. Walker AR et al. EHA 2018;Abstract S118.

• Spleen tyrosine kinase (SYK) is a non-receptor tyrosine kinase primarily expressed in hematopoietic cells

• Constitutive activation of SYK in AML has been reported; targeted inhibition of SYK-induced differentiation in vitro 
demonstrated anti-leukemia activity in AML mouse models

• SYK promotes leukemogenesis by directly phosphorylating the FLT3 receptor, and inducing MEIS1 in conjunction with 
HOXA9 to form a regulatory loop in KMT2A (mixed lineage leukemia [MLL]) rearranged leukemia



Entospletinib (ENTO): Mechanism of Action

Walker AR et al. Clin Cancer Res 2020;26(22):5852-59. Walker AR et al. EHA 2018;Abstract S118.



Phase Ib/II Study of ENTO Monotherapy Lead-In and in 
Combination with Induction Chemotherapy: Author Conclusions

Walker AR et al. EHA 2018;Abstract S118.

No benefit as monotherapy: only 1 out of 53 patients responded
to monotherapy



AGILITY: An Ongoing Phase III Study Evaluating the Addition of 
Entospletinib to Intensive Induction and Consolidation Chemotherapy 
for Newly Diagnosed NPM1-Mutated AML

www.clinicialtrials.gov (NCT05020665); Accessed November 2022; Byrd JC et al. EHA 2022;Abstract P525.



Discontinuation of the Phase III AGILITY Study Evaluating the 
Addition of Entospletinib to Intensive Induction and Consolidation 
Chemotherapy for Newly Diagnosed NPM1-Mutated AML
Press Release – November 9, 2022
“The biotech [company] will discontinue the Phase 3 trial of its spleen tyrosine kinase (SYK) inhibitor 
entospletinib for the treatment of newly diagnosed patients with NPM1-mutated AML. The company stressed 
the decision had been made due to enrollment difficulties rather than reports of any adverse events or lack of 
efficacy.

The study, which kicked off in November 2021 and was due to run into 2026, aimed to enroll 180 participants 
across sites in the US, Canada, Brazil, South Korea, Israel and various countries in Europe, according 
to ClinicalTrials.gov.

“The company projected significant delays due to several factors, including the operational challenges the 
company faced in enrolling a genetically defined subset of patients in a front-line setting, the residual and 
ongoing impacts of the COVID-19 pandemic, and the inability to activate planned clinical trial sites in Russia 
and Ukraine,” [the company] said in a statement released ahead of its third-quarter earnings.

It doesn’t mean [the company] has given up on trying to treat AML by inhibiting SYK. One of the two assets 
being prioritizing in the company's revamped strategy is the SYK inhibitor lanraplenib, which is currently being 
assessed in combination with gilteritinib in a Phase 1b/2 trial for relapsed/refractory AML.”

https://www.fiercebiotech.com/biotech/time-runs-out-kronos-phase-3-aml-drug-biotech-blames-enrolment-struggles-ending-trial



Phase Ib/II Study Evaluating Lanraplenib in Combination with 
Gilteritinib Administers First Dose to a Patient with AML with a 
FLT3 Mutation
Press Release – August 22, 2022

“The first patient in a phase 1b/2 clinical trial received treatment with lanraplenib plus 
gilteritinib, according to a press release from the targeted therapy’s manufacturer.

Lanraplenib, a spleen tyrosine kinase inhibitor, is being developed for the treatment of 
patients with relapsed/refractory FLT3-mutated acute myeloid leukemia. This genetic 
mutation is found in approximately one-third of patients with acute myeloid leukemia, 
according to the release.

‘The initiation of this study is an important first step as we advance lanraplenib for patients 
with certain genetically defined types of (acute myeloid leukemia),’ said Dr Jorge DiMartino, 
chief medical officer and executive vice president of clinical development, in the release. ‘Our 
long-term vision is to develop lanraplenib as a cornerstone of targeted regimens for these 
patients, allowing us to potentially reach as many as two-thirds of patients with (acute 
myeloid leukemia). Today’s announcement represents important progress toward that goal.’”

https://www.curetoday.com/view/first-patient-receives-investigational-cancer-drug-combination-for-relapsed-
refractory-acute-myeloid-leukemia



FDA Grants Priority Review to Quizartinib for Newly 
Diagnosed AML with a FLT3-ITD Mutation
Press Release – October 24, 2022

“Based on findings from the QuANTUM-First trial (NCT02668653), the FDA has granted priority review to 
quizartinib in combination with standard cytarabine and anthracycline induction followed by consolidation 
cytarabine and continuation of quizartinib monotherapy after consolidation in patients with newly 
diagnosed FLT3-ITD–positive acute myeloid leukemia (AML).

The decision was based on data presented at the 2022 European Hematology Association (EHA) Congress. In 
the QuANTUM-First trial, the quizartinib regimen demonstrated a statistically significant and clinically 
meaningful benefit to overall survival (OS) among patients with newly diagnosed FLT3-ITD–positive AML 
compared with chemotherapy alone. The prescription drug use fee act date has been set for April 24, 2023.

‘There is a need for new targeted therapy options for patients with [AML] and the results of the QuANTUM-
First trial showed that quizartinib in combination with standard chemotherapy has potential to change the 
current standard of care for newly diagnosed patients with the historically difficult-to-treat FLT3-ITD subtype,’ 
Ken Takeshita, MD, global head and R&D, said in the press release. ‘The FDA’s prioritization of this application 
reflects the importance of the data, and we will continue to work with the FDA and other global regulatory 
authorities to support the review of quizartinib for the treatment of patients with newly diagnosed FLT3-ITD–
positive [AML].’”

https://www.cancernetwork.com/view/fda-grants-priority-review-to-quizartinib-for-newly-diagnosed-flt3-itd-aml
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Management of Acute Myeloid Leukemia

Introduction
• AML 2014 to 2022
• Defining AML versus MDS

Case 1: 82-year-old man presenting with cytopenias and AML
• Oral decitabine/cedazuridine
• Management of cytopenias with HMA/venetoclax: Drug-drug interactions
• HMA/venetoclax for younger patients
• Translational biology of AML: New agents and treatment strategies

Case 2: 75-year-old man with p53-mutated AML and complex karyotype
• Anti-CD47 antibody magrolimab

Case 3: 61-year-old woman with MLL-rearranged AML; s/p 7 + 3, FLAG-IDA and aza/ven
• Clinical implications of NPM1 mutation in AML

ASH 2022; other key papers



ELN Risk Stratification Is Not Predictive of Outcomes 
for Treatment-Naïve Patients with Acute Myeloid 
Leukemia Treated with Venetoclax and Azacitidine

Döhner H et al.
ASH 2022;Abstract 602 (Oral).

Sunday, December 11, 2022
4:45 PM EST



ASTX727-03: Phase 1 Study Evaluating Oral 
Decitabine/Cedazuridine (ASTX727) Low-Dose (LD) in 
Lower-Risk Myelodysplastic Syndromes (LR-MDS) 
Patients
Garcia-Manero G et al.
ASH 2022;Abstract 461 (Oral).

Sunday, December 11, 2022
5:30 PM EST



Higher-Dose Venetoclax with Measurable Residual Disease-Guided Azacitidine
Discontinuation in Newly Diagnosed Patients with Acute Myeloid Leukemia: 
Phase 2 Hiddav Study
Gutman JA et al.
ASH 2022;Abstract 1421 (Poster).

Molecular MRD By Digital PCR Is Prognostic of Outcomes in AML Patients on 
Intensive and Non-Intensive Treatment Regimens
Minhujuddin M et al. 
ASH 2022;Abstract 2791 (Poster).

Clinical and Molecular Features of Highly Durable Response to Azacitidine + 
Venetoclax in Acute Myeloid Leukemia
Hayden A et al. 
ASH 2022;Abstract 4129 (Poster).



Outcomes with Molecularly Targeted Agents as Salvage Therapy Following 
Frontline HMA/Venetoclax in Adults with Acute Myeloid Leukemia: A Multi-
Center Retrospective Analysis
Khanna V et al. 
ASH 2022;Abstract 1429 (Poster).
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