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Activating FLT3 mutations in AML
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Classification of FLT3 inhibitors (FLT3i)
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Standard of care treatment of patients with
FLT3-mutated AML
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Mechanisms of resistance to FLT3i

T. Lang, Cancers, 2023
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1. On-target resistance
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L. K. Schmalbrock, Blood, 2021

FLT3 inhibitor Mutations mediating resistance to FLT3 inhibitors
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Select trials of novel FLT3-directed therapies to
overcome on-target resistance

Clinical Trial ID FLT3i Sensible Mutations
NCT02390752 Pexidartinib I FLT3-ITD, cKIT, CSFR FLT3-ITD, FLT3 F691L
NCT03194685 FF-10101-01 I FLT3 FLT3-ITD, FLT3 D835, F691,Y842
NCT03426605 LAM-003 I FLT3, HSP90, KDMG6A FLT3-ITD, FLT3 D835, F691
NCTO00783653 SuU11248 /11 FLT3 FLT3-ITD, FLT3 D835
NCT05947344 STI-8591 I FLT3 FLT3-ITD, FLT3 D835Y, F691L
NCT05918692 BMF-500 I FLT3 FLT3-ITD, FLT3 D835V-H-Y, F691L
NCT03922100 NMS-03592088 I/11 FLT3, KIT, CSF1R FLT3-ITD, FLT3 D835, F691L
NCT04842370 PHI-101 I FLT3 FLT3-ITD, D835E, N676K
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2. Off-target resistance
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3. Up-regulation of antiapoptotic BCL2
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HMA and venetoclax with FLT3i: “triplet” therapy
to overcome resistance mediated by BCL2

CR/CRI® MAD negativity
[ 87 older/unfit adult patients with newly dagnoaed FLTI mutated (ITD and/or TKD) AML ] .
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4. Microenvironment and cytokines alterations
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Preclinical studies to overcome FLT3i resistance
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Select trials of novel combination strategies to
overcome microenvironment mediated resistance

Clinical Trial ID Drugs Mechanism of action
Combination
NCT03642236 BTK inhibitor+ /101 BTKi reduces the cyto-
CT+FLT3 protection provided to FLT3-
inhibitor ITD AML cells by bone
marrow stromal cells
NCT05028751 SYKi Ib/1 disturbed mitochondrial
(Lanraplenib)+ biogenesis and suppression of
Gilteritinib oxidative metabolism
(OXPHQOS) in LSCs
NCT02532010 IRAK1i Il inhibits the secretion of
(Pacritinib)+De various inflammatory cytokine
citabine or IL1 and NF-kappa B signalling
Cytarabine
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Established and in-development FLT3 inhibitors,
dual inhibitors, and combination agents
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Ongoing Study

Autophagy inhibition as a novel combination strategy
to target FLT3-mutated leukemic stem cells under
conditions mimicking the hypoxic bone marrow

microenvironment.
Bruno et al., EHA 2025
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Mido treatment and hypoxia alter metabolic
features and down-regulates mTORC1 signalling
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Mido suppresses the expression of biosynthetic
enzymes crucial for synthetizing non-essential amino
acids (NEAA)
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Metabolic and transcriptomic (
results suggest the activation of \E
autophagy network as a prosurvival " 3
mechanism adopted by FLT3mut G
cells treated with Mido i
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Can autophagy be considered |
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Bruno et al., EHA 2025
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Dual inhibition of autophagy and FLT3 triggers
apoptosis and downregulates autophagy-related
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Autophagy inhibition enhances Mido efficacy
through up-regulation of P53 pathway and
activation of DNA repair mediated by ATM
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Conclusions

v" Acquisition of “on-target” or “off-target” mutations under FLT3i treatment
can mediate resistance and disease relapse in FLT3m AML patients.

v Acquisitions of secondary mutations can occur through a linear evolution, if
they arise in the original FLT3m clone, or through a branching evolution, if
they arise in a clone different from the original FLT3m leukemic clone.

v' Stromal factors could bypass FLT3 ‘silencing’, activating its downstream
signaling or stimulating the antiapoptotic protein BCL2 and AXL gene.

» Novel double or triplet regimens can increase the depth of response and
avoid persistence or reappearance of leukemic subclones.

» Administration of oral target agents and hypomethylating agents can spare
chemotherapy and improve quality of life and the psychological impact of
the disease by reducing adverse events.



9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

Thanks to: W

Department of Medical and Surgical Sciences (DIMEC), University of Bologna

AIRC Institute of Hematology “Lorenzo e Ariosto Seragnoli”

Director: Prof. Pier Luigi Zinzani

Myeloid Leukemias Reseach Group Myeloid Leukemias Diagnostic Group Myeloid Leukemias Clinic Group
Prof. Simona Soverini Emanuela Ottaviani Antonio Curti
Manuela Mancini Claudia Venturi Chiara Sartor
Cristina Mosca Lorenza Bandini Jacopo Nanni
Sara De Santis Agnese Patuelli Federico Zingarelli
Cecilia Monaldi Valentina Robustelli
Lucia Romagnoli Giulia Atzeni

Dorian Forte

samantha.bruno2@unibo.it



9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

\

Thank you
for your attention!




