
AML: Where are we now? Where are we going?

Catherine Lai, MD, MPH
Associate Professor
Physician Leader, Leukemia Clinical Research Unit
University of Pennsylvania

January 21,2024



2Patel et al. N Engl J Med 2012
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AML is Not One Disease
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Clonal Evolution Makes Treatment Challenging

Grimwade et al. Blood 2016 127:29-41
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World Health Organization (WHO) and International Consensus 
Classification Guidelines (ICC) 2022

Bhansali, Lai et al. Journal of Hematology & Oncology 2023
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European Leukemia Network Updated in 2022

Bhansali, Lai et al. Journal of Hematology & Oncology 2023
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What has been accomplished in AML treatment?

Adapted from Ochs et al. Annals of Hematology 2022

2022

Olutasidenib

2023

Quizartinib
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FDA Approved Drugs Since 2017
‣ Newly diagnosed
• Midostaurin – April 2017
• CPX-351 – August 2017
• Venetoclax – November 2018
• Glasdegib – November 2018
• Quizartinib – July 2023

‣ Relapsed/refractory
• Enasidenib – August 2017
• Gilteritinib – November 2018
• Olutasidenib – December 2022

‣ Newly diagnosed and Relapsed/Refractory
• Gemtuzumab ozogamicin – September 2017

• Ivosidenib – July 2018, May 2019

‣Maintenance
• CC-486 – September 2020
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Historical Standard Approach To Induction Chemotherapy
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New Standard Approach to Newly Diagnosed AML

Bhansali, Lai et al. Journal of Hematology & Oncology 2023
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VIALE-A: AZA + Venetoclax Superior to AZA alone

Dinardo et al. NEJM 2020
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No. of events/No. 
of patients (%)

OS (months) 
median (95% CI)

Ven+Aza 222/286 (77.6) 14.7 (12.1 - 18.7)

Pbo+Aza 138/145 (95.2) 9.6 (7.4 - 12.7)

Hazard ratio: 0.58 (95% CI, 0.465 - 0.723), P < 0.001

Median follow-up time: 43.2 months (range: < 0.1 - 53.4 )
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HR reduction from 0.66 (95% CI, 0.52 - 0.85) at 75% OS analysis

Pratz KW et al, ASH 2022, abstract #219

Azacitidine + Venetoclax has Sustained Benefit Over 
Azacitidine Alone with Long-term Follow Up of VIALE-A
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What happened in 2023?

‣Olutasidenib approved
• IDH1 mutated relapsed AML

‣Quizartinib approved
• FLT3 positive newly diagnosed AML



13De Botton et al. Blood Advances 2023
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Durable response duration and survival in responders

De Botton et al. Blood Advances 2023
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Ivosidenib is first IDH1 inhibitor approved in AML 

DiNardo et al. NEJM 2018
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Ivosidenib Improves Counts Over Time

DiNardo et al. NEJM 2018
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Ivosidenib + Azacitidine Improves EFS and OS Compared to 
Azacitidine Alone 

Montesinos et al. NEJM 2022
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Quizartinib plus chemotherapy in newly diagnosed patients with FLT3-internal-tandem-duplication-
positive acute myeloid leukaemia (QuANTUM-First): a randomised, double-blind, placebo-controlled, 
phase 3 trial 

Parameter Quizartinib (N=167) Placebo (N=90) P

Response after 1 induction cycle, n (%)

CRc (CR + CRi) 122 (73) 64 (71) 0.74

CR 89 (53) 47 (52)

CRi 33 (20) 17 (19)

CR/CRi with MRD negativity
69 (42) 36 (40) 0.80

PR 18 (11) 8 (9)

MLFS 3 (2) 0 (0)

Resistance 20 (12) 11 (12)

Death 4 (2) 7 (8)

Response after 1 or 2 induction cycles, n (%)

CRc (CR + CRi) 131 (78) 70 (78) 0.97

CR/CRi with MRD negativity
74 (44) 39 (43) 0.88

Erba et al. Lancet 2023
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Quizartinib Improves RFS and OS

Erba et al. Lancet 2023



20Stone et al. NEJM 2017
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BMT CTN 1506: Efficacy of Gilteritinib in Post-Transplant AML

Levis M, et al. Blood. 2019;134:4602. 

BMT-CTN 1506/Morpho:
346 post-transplant FLT3-ITD AML 

patients

173 patients
Placebo

173 patients
Gilteritinib

Is there a benefit to FLT3 
inhibition post-transplant?

Does the detection of a FLT3/ITD 
mutation by a validated, sensitive 

MRD assay predict relapse?

Does a potent FL3 inhibitor prevent 
relapse when the MRD assay detects 

a FLT3/ITD mutation?

?
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Primary objective:
Relapse-free survival

HR = 0.679 (0.459-1.005)
P = 0.0518

Key secondary objective:
Overall survival

HR = 0.846 (0.554-1.293)
P = 0.4394

BMT-CTN 1506 (MORPHO): Efficacy Outcome
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Myeloablative conditioning, MRD6, and Gilteritinib
Myeloablative conditioning

OS

MRD+

MRD-

MRD influences 
survival with 

myeloablative 
conditioning

Placebo

Gilteritinib

RFS

Myeloablative conditioning

MRD+

Placebo
Gilteritinib

RFS

Myeloablative conditioning

MRD-

RFS

Myeloablative conditioning

MRD+
MRD-
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Where will 2024 take us?

‣Menin inhibitors

‣Progress in TP53 mutated AML?



25Aldoss et al. ASH 2023

Revumenib Monotherapy in Patients with 
Relapsed/Refractory KMT2Ar AML

§ Median OS (95% CI) for efficacy population: 8.0 mo (4.1-10.9)

§ Median time to CR/CRh: 1.87 mo (range 0.9-4.6)
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Ziftomenib (KO-539) in Patients with R/R AML

24-Oct-2022 Data Cut

KMT2A-r

NPM1-m

Erba et al. ASH 2022
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JNJ-75276617 in Adult Patients with Relapsed/Refractory Acute 
Leukemia Harboring KMT2A or NPM1 Alterations

Jabbour et al. ASH 2023
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TP53 Remains the Most Challenging to Treat 

Marks, Lai et al. Blood Reviews 2023
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Take home message
Normal bone marrow Bone marrow with AML

• Know the types of flowers in your garden = What molecular abnormalities are present? What 
mutations are driving the disease burden? 

• Understand the optimal conditions for growth =  Modify how we approach standard therapy in 
older AML

• Use the appropriate weed killer = Tailor treatment to individual genetic profiles and physiologic 
function to change survival outcomes



30

Questions?

Catherine.lai@pennmedicine.upenn.edu

Thank you!

mailto:Catherine.lai@pennmedicine.upenn.edu

