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We Encourage Clinicians in Practice to Submit Questions 

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



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.
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N Engl J Med 2017;377(5):454-64.



The Rapidly Evolving Treatment Landscape of AML: FDA Approvals

Richard-Carpentier G, DiNardo CD. Hematology Am Soc Educ Program 2019(1):548-56.

2017 2022
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Leukemia 2021;35(9):2539-51.



RATIFY: Cumulative Incidence of Relapse in Patients Achieving 
Complete Response During Induction (CRind)

Lawson RA et al. Leukemia 2021;35(9):2539-51.



Blood Adv 2020;4(19):4945-54.



RATIFY: Survival in Patients with AML and FLT3-TKD mutations

Voso MT et al. Blood Adv 2020;4(19):4945-54.



EHA 2022;Abstract S100.



QuANTUM-First Phase III Trial (NCT02668653): Quizartinib with Standard 
Induction Chemotherapy and Consolidation Followed by Single-Agent Quizartinib

Erba H et al. EHA 2022;Abstract S100.



QuANTUM-First: Overall Survival

Erba H et al. EHA 2022;Abstract S100.



QuANTUM-First: Relapse-Free Survival

Erba H et al. EHA 2022;Abstract S100.



QuANTUM-First: Summary of Treatment-Emergent 
Adverse Events (TEAEs) Occurring in ≥20% of Patients

Erba H et al. EHA 2022;Abstract S100.
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Decitabine (DAC) with Venetoclax (VEN) and Quizartinib
for AML with a FLT-ITD Mutation

Yilmaz M et al. EHA 2022;Abstract S127.

Relapsed/Refractory (n=28)



Decitabine with Venetoclax and Quizartinib: Adverse Events

Yilmaz M et al. EHA 2022;Abstract S127.



Blood 2022;[Online ahead of print]. 



ADMIRAL: Updated Overall Survival and Cumulative Relapse Rate

Perl AE et al. Blood 2022;[Online ahead of print]. 

Overall survival for relapsed/refractory AML with FLT3 
mutations (ITT population; N = 371)

Cumulative incidence of relapse in patients experiencing 
composite complete remission (CRc) with gilteritinib

• With a median follow-up of 37.1 months, the median overall survival remained longer with gilteritinib than with salvage chemotherapy 

• Most relapses after CRc occurred within 12 months and rarely occurred after 18 months



ADMIRAL: Adverse Events of Interest After First Year of 
Gilteritinib Therapy

1-2
≥3

Perl AE et al. Blood 2022;[Online ahead of print]. 
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Crenolanib with 7 + 3 Chemotherapy for Newly Diagnosed AML 
with a FLT3 Mutation: Study Design

Wang E et al. ASCO 2022;Abstract 7007.



Crenolanib with 7 + 3 Chemotherapy for Newly Diagnosed AML 
with a FLT3 Mutation: Overall Response Rates After Induction

Wang E et al. ASCO 2022;Abstract 7007.



Crenolanib with 7 + 3 Chemotherapy for Newly Diagnosed AML 
with a FLT3 Mutation: Event-Free Survival (EFS) by Age

Wang E et al. ASCO 2022;Abstract 7007.



Crenolanib with 7 + 3 Chemotherapy for Newly Diagnosed AML 
with a FLT3 Mutation: Overall Survival (OS) by Age

Wang E et al. ASCO 2022;Abstract 7007.
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TP53 Mutational Status Informs Risk in MDS

Bernard E et al. Nat Med 2020;26(10):1549-56. Content Courtesy of Michael R Savona, MD



Control mAb: No Phagocytosis

Anti-CD47 mAb: Phagocytosis
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Magrolimab

• Magrolimab is an IgG4 anti-CD47 monoclonal antibody (mAb) that eliminates tumor 
cells through macrophage phagocytosis

• Magrolimab is being investigated for multiple cancers with >500 patients dosed

Sallman D et al. ASCO 2020;Abstract 7507.

Magrolimab Is a Macrophage Immune Checkpoint 
Inhibitor Targeting CD47

Content Courtesy of Michael R Savona, MD



Magrolimab May Lead to Transient Hematologic Toxicities 
on the Way to Hematologic Response
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Figure 14.3.1.3 Platelets Change from Baseline, Mean (SE) Over Time
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Sallman et al. ASCO 2020;Abstract 7507. Content Courtesy of Michael R Savona, MD



Magrolimab Leads to Responses in Disease with TP53 Mutation

91% objective response rate for MDS
75% overall response rate in 16 patients with 
AML/MDS and a TP53 mutation

Sallman et al. ASCO 2020;Abstract 7507. Content Courtesy of Michael R Savona, MD



EHA 2022;Abstract S132.



5F9005: Magrolimab in Combination with Azacitidine
for AML — Study Design

Daver N et al. EHA 2022;Abstract S132.



5F9005: Magrolimab/Azacitidine for AML with 
a TP53 Mutation — Response Rates 

Daver N et al. EHA 2022;Abstract S132.



5F9005: Magrolimab/Azacitidine for AML with a TP53 Mutation — OS

Daver N et al. EHA 2022;Abstract S132.



5F9005: Magrolimab/Azacitidine for AML with a TP53 Mutation — Safety

Daver N et al. EHA 2022;Abstract S132.



Sallman DA et al. EHA 2022;Abstract 166.



5F9005: Magrolimab with Azacitidine for Higher-Risk 
Myelodysplastic Syndromes (HR-MDS) — Study Design

Sallman DA et al. EHA 2022;Abstract 166.



5F9005: Magrolimab with Azacitidine for HR-MDS — Responses

Sallman DA et al. EHA 2022;Abstract 166.



5F9005: Magrolimab with Azacitidine for HR-MDS —
Overall Survival (OS)

Sallman DA et al. EHA 2022;Abstract 166.



5F9005: Magrolimab with Azacitidine for HR-MDS — Stem Cell 
Transplant Outcomes

Sallman DA et al. EHA 2022;Abstract 166.



5F9005: Magrolimab with Azacitidine for HR-MDS — Safety

Sallman DA et al. EHA 2022;Abstract 166.
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Brunner AM et al. ASH 2021;Abstract 244.

LSC = leukemic stem cell



ASH 2021;Abstract 244.



Phase Ib Trial Design of Sabatolimab Combined with 
Hypomethylating Agents (HMA) for MDS and AML

Brunner AM et al. ASH 2021;Abstract 244.



Clinical Responses Associated with Sabatolimab Combined with 
HMA for Very High-Risk (vHR) or High-Risk (HR) MDS

Brunner AM et al. ASH 2021;Abstract 244.



Durability of Responses Associated with Sabatolimab Combined 
with HMA for vHR/HR MDS

Brunner AM et al. ASH 2021;Abstract 244.

a ORR (overall response rate) for patients with MDS was defined as CR + mCR + PR + SD with HI; b ELN adverse-risk mutations: TP53, 
ASXL1, and RUNX1; c DOR events (including progression/relapse and death) reported out of the number of patients with a BOR of 
CR, mCR, or PR (forMDS). 1 Döhner H et al. Blood 2017;129(4):424-47.



Adverse Events Associated with Sabatolimab Combined with 
HMA for MDS and AML

Brunner AM et al. ASH 2021;Abstract 244.

ND-AML = newly diagnosed AML; AEs = adverse events; DLTs = dose-limiting toxicities



STIMULUS-AML1: A Phase II Trial of Sabatolimab in 
Combination with Venetoclax and Azacitidine for Patients 
with AML Not Eligible for Chemotherapy

www.clinicaltrials.gov. Accessed July 2022.

Key eligibility criteria 

• Newly diagnosed AML

• Not suitable for intensive 
chemotherapy

• No hematopoietic SCT planned

• Primary endpoints: Dose-limiting toxicities, complete remission

Sabatolimab + azacitidine + 
venetoclax

Trial Identifier: NCT04150029 (Open)



STIMULUS: Clinical Trial Program for Sabatolimab for MDS 

www.clinicaltrials.gov. Accessed March 8, 2022.

Trial identifier Phase Setting Study arms

STIMULUS-MDS1
(NCT03946670) II IPSS-R Intermediate-, 

High- or Very High-risk MDS
• Sabatolimab + HMA
• Placebo + HMA

STIMULUS-MDS2
(NCT04266301) III High- or Very High-risk MDS • Sabatolimab + azacitidine

• Placebo + azacitidine

STIMULUS-MDS3
(NCT04812548) II High- or Very High-risk MDS • Sabatolimab + azacitidine + 

venetoclax 
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EHA 2022;Abstract 133.



Huang R et al. EHA 2022;Abstract 133.



Huang R et al. EHA 2022;Abstract 133.



Safety of CD33 CAR NK Cell Therapy

Huang R et al. EHA 2022;Abstract 133.



Comparing with CD33 CAR-T Cell Therapy

Huang R et al. EHA 2022;Abstract 133.
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Ivosidenib and Venetoclax with or without Azacitidine: 
Response Outcomes

Lachowiez CA et al. ASCO 2022;Abstract 7018.



Ivosidenib and Venetoclax with or without Azacitidine: 
Survival Outcomes

Lachowiez CA et al. ASCO 2022;Abstract 7018.



Ivosidenib and Venetoclax with or without Azacitidine: 
Survival Outcomes by IDH1 and MRD-MFC

Lachowiez CA et al. ASCO 2022;Abstract 7018.



Ivosidenib and Venetoclax with or without Azacitidine: 
Safety and Tolerability

Lachowiez CA et al. ASCO 2022;Abstract 7018.





IDHentify: Study Design and Overall Results in the ITT Population

De Botton et al. ASCO 2022;Abstract 7005.

ENA = enasidenib; CCR = conventional care regimens



IDHentify: Clinical Responses

De Botton et al. ASCO 2022;Abstract 7005.

ENA = enasidenib; CCR = conventional care regimens



IDHentify: R140 Subgroup Summary

De Botton et al. ASCO 2022;Abstract 7005.

ENA = enasidenib; CCR = conventional care regimens



IDHentify: R172 Subgroup Summary

De Botton et al. ASCO 2022;Abstract 7005.

ENA = enasidenib; CCR = conventional care regimens



IDHentify: Grade ≥3 Treatment-Related Adverse Events
in ≥10% of Patients in the R140 and R172 Subgroups

De Botton et al. ASCO 2022;Abstract 7005.

ENA = enasidenib; CCR = conventional care regimens



Ivosidenib in Patients with IDH-Mutant Relapsed/Refractory 
Myelodysplastic Syndrome (R/R MDS): Updated Enrollment and 
Results of a Phase 1 Dose Escalation and Expansion Substudy

Sallman DA et al.
ASCO 2022;Abstract 7053.



Phase I Dose Escalation Substudy of Ivosidenib for 
Relapsed/Refractory (R/R) Myelodysplastic Syndromes (MDS)

Sallman DA et al. ASCO 2022;Abstract 7053.



Phase I Dose Escalation Substudy of Ivosidenib for R/R MDS:
Treatment Duration and Best Overall Response (n = 15)

Sallman DA et al. ASCO 2022;Abstract 7053.



Phase I Dose Escalation Substudy of Ivosidenib for R/R MDS:
Best Overall Responses Reported by Investigators Using the 
IWG 2006 MDS Response Criteria

Sallman DA et al. ASCO 2022;Abstract 7053.



Phase I Dose Escalation Substudy of Ivosidenib for R/R MDS: 
Platelet and RBC Transfusion Independence

Sallman DA et al. ASCO 2022;Abstract 7053.
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https://www.mds-foundation.org/mds-iwg-pm/



EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes: Next-Generation Sequencing

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes: Variant Selection

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes: Multilocus Inheritance

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes

Attardi E et al. EHA 2022;Abstract 165.



Integrated Genetic Diagnostics of Patients with Early Onset of 
de Novo Myelodysplastic Syndromes: Importance of cf-DNA

Attardi E et al. EHA 2022;Abstract 165.
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Blood Cancer J 2021;11(10):163.

617-29.



Overall Survival with Venetoclax in Combination with Azacitidine 
(VIALE-A) or LDAC (VIALE-C)

1DiNardo CD et al. N Engl J Med 2020;383(7):617-29; 2 Wei AH et al. Blood Cancer J 2021;11(10):163.

VIALE-A1 VIALE-C2

LDAC = low-dose cytarabine



VIALE-A and VIALE-C: Select Grade ≥3 Adverse Events (AEs)

Adverse event (AE)

VIALE-A1 VIALE-C2

VEN + AZA
(n = 283)

AZA + PBO
(n = 144)

VEN + LDAC
(n = 142)

LDAC + PBO
(n = 68)

Thrombocytopenia 45% 38% 46% 38%

Neutropenia 42% 28% 49% 18%

Febrile neutropenia 42% 19% 32% 29%

Anemia 26% 20% 27% 22%

Diarrhea 5% 3% 3% 0

Nausea 2% 1% 1% 0

1 DiNardo CD et al. N Engl J Med 2020;383(7):617-29; 2 Wei AH et al. Blood Cancer J 2021;11(10):163.

VEN = venetoclax; AZA = azacitidine; PBO = placebo; LDAC = low-dose cytarabine



Am J Hematol 2022;97(8):E299-303.



VIALE-A: Time to CR/CRi Response 

Note that all later responders who had a complete remission (CR)/CR with incomplete blood count 
recovery (CRi) beyond Cycle 6 had achieved morphologic leukemia-free state before Cycle 6
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Jonas BA et al. Am J Hematol 2022;97(8):E299-303.



J Clin Oncol 2022;40(8):855-65.



VIALE-A: MRD by Treatment Cycle and Cumulative Incidence

Pratz KW et al. J Clin Oncol 2022;40(8):855-65.

MRD = measurable residual disease; CR = complete remission; CRi = CR with incomplete hematologic recovery



VERONA Phase III Study Design

R

Venetoclax 400 mg qd (d1-14/cycle)
+

Azacitidine 75 mg/m2

Placebo for venetoclax
+

Azacitidine 75 mg/m2

Dual primary endpoints: Complete remission and OS
Secondary endpoints: RBC and platelet transfusion independence for patients who are transfusion-
dependent at baseline, change from baseline in fatigue, time to deterioration of physical functioning 
and overall response

Eligibility (N = 500)

Newly diagnosed 
higher-risk MDS 1:1

Until relapse, progression or unacceptable toxicity

www.clinicaltrials.gov, Accessed July, 2022.



Agenda
Introduction – RATIFY Trial in Perspective

Module 1 – FLT3 Inhibitors

Module 2 – Anti-CD47 Antibody: Magrolimab

Module 3 – Anti-TIM-3 Antibody: Sabatolimab

Module 4 – CAR T-Cell Therapy

Module 5 – IDH Inhibitors

Module 6 – New Myelodysplastic Syndromes Classification System

Module 7 – Hypomethylating Agents/Venetoclax

Module 8 – CPX-351

Module 9 – Other Key Datasets



CPX-351

• CPX-351 is a liposomal coformulation of 
cytarabine and daunorubicin designed to achieve 
synergistic antileukemia activity

- 5:1 molar ratio of cytarabine to 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 was demonstrated in xenograft 
models3

1 Tardi P et al. Leuk Res 2009;33(1):129-39. 2 Feldman EJ et al. J Clin Oncol 2011;29(8):979-85. 
3 Lim WS et al. Leuk Res 2010;34(9):1214-23.



Blood Adv 2022;[Online ahead of print].  



Uy G et al. Blood Adv 2022;[Online ahead of print].  

Transplant Outcomes After CPX-351 versus 7 + 3 in Older 
Patients with Newly Diagnosed, High-Risk and/or Secondary AML: 

Overall Survival (OS) Landmarked from the alloHCT Date

69



Uy G et al. Blood Adv 2022;[Online ahead of print].  

Transplant Outcomes After CPX-351 versus 7 + 3 in Older Patients 
with Newly Diagnosed, High-Risk and/or Secondary AML: 
Subgroup Analyses OS Landmarked from the alloHCT Date

Nominal
P value

0.058
0.005

0.072
0.168
0.053
-
0.726

0.306
0.085
0.095
0.698

0.030
0.052
0.347
0.137

0.016
0.709



EHA 2022;Abstract S128.



AML19: Response After Course 1 and Overall Response 

• Median duration of remission favored CPX-351 and was 510 days for CPX-351 
vs 391 days for FLAG-IDA (p = 0.24)

Russell N et al. EHA 2022;Abstract S128.

CR = complete response; CRi = CR with incomplete blood count recovery; PR = partial response



AML19: Relapse-Free and Overall Survival

• Overall survival (OS) at 3 years was 32% and 25%; 
median OS was 13.3 months versus 11.4 months for 
CPX-351 and FLAG-IDA respectively.

• Event-free survival (EFS) at 3 years was 25% and 
24%; median EFS was 7.1 months versus 5.95 
months for CPX-351 and FLAG-IDA respectively. 

• Relapse-free survival (RFS) at 3 years was 39% and 
29%; median RFS was 22.1 months versus 8.4 
months for CPX-351 and FLAG-IDA respectively.

• RFS was significant when adjusting for NPM1 
mutation status or FLT3 mutations status using 
multivariable Cox regression model, with RFS being 
better with CPX-351 compared to FLAG-IDA (HR 0.58, 
95% CI 0.36-0.93, p = 0.03). 

Russell N et al. EHA 2022;Abstract S128.



AML19: Hematological Toxicity

Russell N et al. EHA 2022;Abstract S128.



Lancet Haematol 2021;8(7):e481-91.



Phase III Trial of CPX-351 versus 7 + 3 Cytarabine and 
Daunorubicin for Older Patients with Newly Diagnosed High-Risk 
or Secondary AML: 5-Year Overall Survival Results

Lancet JE et al. Lancet Haematol 2021;8(7):e481-91.

OS landmarked from time of HSCTOS

OS = overall survival; HSCT = hematopoietic stem cell transplant



Phase III Trial of CPX-351 versus 7 + 3 Cytarabine and 
Daunorubicin for Older Patients with Newly Diagnosed High-Risk 
or Secondary AML: OS Analysis of Select Subroups

Lancet JE et al. Lancet Haematol 2021;8(7):e481-91.

CMML = chronic myelomonocytic leukemia; MDS = myelodysplastic syndromes; HMA = hypomethylating agent
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J Clin Oncol 2022;[Online ahead of print]. 



Venetoclax with Cladribine and Low-Dose Cytarabine Alternating 
with 5-Azacitidine in Older Patients with Newly Diagnosed AML

Kadia TM et al. J Clin Oncol 2022;[Online ahead of print]. 

Other Intermediate Cyto (n = 14)

CR = complete response; CRi = CR with incomplete blood count recovery; NR = not reported



Venetoclax with Cladribine and Low-Dose Cytarabine Alternating 
with 5-Azacitidine in Older Patients with Newly Diagnosed AML: 
Response Rate and Early Mortality

Kadia TM et al. J Clin Oncol 2022;[Online ahead of print]. 



Venetoclax with Cladribine and Low-Dose Cytarabine Alternating with 
5-Azacitidine in Older Patients with Newly Diagnosed AML: Survival

Kadia TM et al. J Clin Oncol 2022;[Online ahead of print]. 

OS = overall survival; DFS = disease-free survival



Venetoclax with Cladribine and Low-Dose Cytarabine Alternating 
with 5-Azacitidine in Older Patients with Newly Diagnosed AML: 
Survival by MRD

Kadia TM et al. J Clin Oncol 2022;[Online ahead of print].

MRD = measurable residual disease; DFS = disease-free survival; OS = overall survival



Abstract 7006.



Impact of Measurable Residual Disease (MRD) on Survival 

Hourigan CS et al. ASCO 2022;Abstract 7006.



Next-Generation Sequencing for Measurable Residual 
Disease (NGS-MRD) Variant Detection Before Allogeneic 

Hematopoietic Cell Transplantation (AlloHCT)

Hourigan CS et al. ASCO 2022;Abstract 7006.



NGS-MRD Before AlloHCT for AML in First Complete 
Remission (CR1): Relapse

Hourigan CS et al. ASCO 2022;Abstract 7006.



NGS-MRD Before AlloHCT for AML CR1: Overall Survival

Hourigan CS et al. ASCO 2022;Abstract 7006.



Melphalan-Based Condition: Overall Survival

Hourigan CS et al. ASCO 2022;Abstract 7006.



EHA 2022;Abstract 125.



10-Day Decitabine versus Conventional Chemotherapy: Study Design

Lübbert M et al. EHA 2022;Abstract 125.

Stratified by:



10-Day Decitabine versus Conventional Chemotherapy: Overall Survival

Lübbert M et al. EHA 2022;Abstract 125.

sAML = secondary AML



10-Day Decitabine versus Conventional Chemotherapy: Safety

Lübbert M et al. EHA 2022;Abstract 125.

AE = adverse event; HSCT = hematopoietic stem cell transplant
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