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Activated FLT3 Mutations in AML 

Litzow MR. Blood. 2005;106:3331-3332; Stone R et al. Poster at 2011 ASCO Annual Meeting. Abstract TPS199.



Selectivity and potency of FLT3 Inhibitors

1. Davis MI, et al. Nat Biotechnol. 2011;29:1046-1051. 2. Stone R, et al. N Engl J Med. 2017;377:454-464. 
3. Zarrinkar P, et al. Blood. 2009;114:2984-2992. 4. Cortes JE, et al. J Clin Oncol. 2013;31:3681-3687.



C10603/RATIFY Schema

R

FLT3+

DNR

Ara-C

Midostaurin

DNR

Ara-C

Placebo

HiDAC

Midostaurin

HiDAC

Placebo

Midostaurin

MAINTENANCE

12 months

Placebo

MAINTENANCE

12 months
FLT3 WILD-TYPE 

not eligible for 

enrollment

X 4

X 4

CR

CR

PRE-

REGISTER

FLT3 

SCREEN
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Overall Survival

Stone RM, et al. N Engl J Med 2017; 377:454.



QuANTUM-FIRST Phase 3 Trial:  Induction 

Chemotherapy +/- Quizartinib
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• Newly diagnosed FLT3-ITD+ AML

• 18-75 years of age

• ≥3% FLT3-ITD allelic frequency

• Patients begin 7+3 chemotherapy 
during screening

Erba HP, et al. Lancet 2023; 401:1571



Overall Survival

Erba HP, et al. Lancet 2023; 401:1571



QuANTUM-First: FLT3-ITD–Specific MRD Clearance 
Is Associated With Improved OS

Erba HP, et al. Lancet 2023; 401(10388): 1571-1583



Midostaurin or Quizartinib in Newly Diagnosed FLT3+ 

AML????

HR, 0.77

Age < 60
FLT3 ITD or TKD

Age < 70
FLT3 ITD only



No Data Comparing 2nd Generation FLT3 Inhibitors vs 

Midostaurin!

HOVON 156 AML Trial:  Phase 3, Midostaurin + Induction vs Gilteritinib + Induction
 - Last patient enrolled June 2023 -
 - Endpoint analysis expected October 2025

Crenolanib versus midostaurin combined with induction and consolidation chemotherapy in 
newly diagnosed FLT3 mutated AML
 - ON HOLD



Gilteritinib

• A highly potent, selective FLT3/AXL inhibitor with 

activity  in vitro against FLT3-ITD and FLT3-D8354-6



Phase III ADMIRAL Study: Gilteritinib in FLT3-Mutant 

R/R AML



Gilteritinib Prolongs OS in FLT3-Mutant R/R AML

CR +CRi + CRp = 52% in prior TKI



Phase 3 Trial of Gilteritinib + Azacitidine versus Azacitidine for 

Newly Diagnosed FLTm+ AML Ineligible for Intensive 

Chemotherapy

Wang ES, et al. Blood 2022; 140(17): 1845-1857.



Azacitidine, Venetoclax, and Gilteritinib in Newly 

Diagnosed FLT3+ AML
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FLT3 Inhibitors Post Transplant – BMT-CTN 

1506/Morpho Study

Levis, et al. J Clin Oncol 2024; Online ahead of print



FLT3 Inhibitors Post Transplant – BMT-CTN 

1506/Morpho Study

Levis, et al. J Clin Oncol 2024; Online ahead of print

MRD-positive = MRD ≥ 10-6 pre-transplant and/or day 30-90 post-transplant



Isocitrate Dehydrogenase (IDH) Mutations as a Target 

in AML

Prensner  JR and Chinnaiyan AM. Nat Med 2011;17:291



Enasidenib (IDH2 inhibitor) in Relapsed/Refractory AML

Stein EM, et al. Blood. 2017;130:722

Overall response rate = 38.8%
 CR + CRi/CRp = 29%



Ivosidenib (IDH1 Inhibitor) in Relapsed/Refractory AML 

Overall response rate = 41.6%
 CR + CRi/CRp = 30%

DiNardo, et al. N Engl J Med 2018; 378:2386



AGILE: Phase 3 Azacitidine +/- Ivosidenib in Newly 

Diagnosed IDH1 mutated AML

• Enrollment halted based on efficacy as of May 12, 
2021 (N = 148)

• Primary endpoint: EFS with ~173 events (52 mo)
• Secondary endpoints: CRR, OS, CR + CRh rate, ORR 

Montesinos, et al. N Engl J Med 2022; 386:1519



AGILE: Phase 3 Azacitidine +/- Ivosidenib in Newly 

Diagnosed IDH1 mutated AML

Response rates, % 
(95% CI)

IVO + AZA PBO + AZA

Overall Response 62.5 (50.3-73.6) 18.9 (10.7-29.7)

Complete Response 47.2 (35.3-59.3) 14.9 (7.7-25.0)

Montesinos, et al. N Engl J Med 2022; 386:1519



Ivosidenib Monotherapy in Newly Diagnosed AML

Roboz, et al. Blood 2020; 135:463

Median OS = 12.6 months

CR + CRh = 42.4%



Combining IDH Inhibitors with Induction Chemotherapy

Stein, et al. Blood 2021; 137:1792



Resistance to IDH inhibitors

Zhuang, et al.  Front Oncol 2022
Choe, et al. Blood Adv 2020; 4:1894 



IDH Inhibitor Differentiation Syndrome

• 10-15% patients

• May occur LATE

• High blasts, Higher LDH

– Higher risk

• Tx: Steroids, support, hold drug

• Consider: Hydrea if high WBC

Fathi et al JAMA Oncol. 2018;4(8):1106-1110.



Olutasidenib: New IDH1 Inhibitor for R/R AML

CR + CRH = 35%

De Botton, et al.  Blood Adv 2023 



Summary

• FLT3 and IDH inhibitors are changing the AML landscape

• FLT3 inhibitors combined with induction improve survival in FLT3m

– Role in combination with low intensity therapies still unclear

• Role of FLT3 inhibitors in maintenance therapy remains unclear

• IDH inhibitors have disease modifying capacity as single agents and 

in combination with HMA/Ven. 

• IDH inhibitor resistance is multifactorial

– High sensitivity  and single cell sequencing may be critical to 

abrogate emergence of resistance



THANK YOU
Jeffrey. Lancet@moffitt.org
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