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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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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.
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Do you generally admit to the hospital all patients with AML who 
are receiving venetoclax in combination with a hypomethylating 
agent (HMA)?  

No

No

Yes No

Yes Yes, unless blasts 
are low

No

Yes
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Case Presentation – Dr Khan: A 75-year-old man 
with AML

• Multiple comorbidities, with EF 40%, CHF, GFR 30

• AML, with pancytopenia

• Not a candidate for 7 + 3

• Venetoclax/azacitidine

Questions

• Is there any role for using low-dose cytarabine with venetoclax? Is there a subset of patients 
who do better with that regimen?

• What is the most convenient way to use low-dose ara-C with venetoclax?

Dr Khuda Dad Khan



Venetoclax combination regimens, myelosuppression 
and optimal venetoclax dosing; oral hypomethylating 
agents

• Venetoclax is really exciting. It’s analogous to the rituximab of lymphoma. 
It will make potentially almost anything work better when combined with venetoclax. 
- In the trial looking at 7 + 3 plus venetoclax for younger patients and the study looking at 

FLAG-IDA/ venetoclax from MD Anderson there’s some really interesting data. 
- What do you think about these data, and are you using any of this in practice yet? Is there 

anything they think they’re particularly excited about for the future? 
- One challenge for venetoclax is that it is pretty myelosuppressive and we need to work out 

what the right dose and schedule is with all of these different regimens. It may be that we 
need less than we think in order to achieve the best response.

• For the oral hypomethylating agents, it would be wonderful to be able to prescribe all oral 
therapy for these patients.
- I am curious whether people are doing this off label, or if they’re waiting for more data to 

be available from trials? 

Dr Rebecca Olin



Would dose-reducing venetoclax help manage 
cytopenias associated with HMA/venetoclax therapy?

• One of the challenges when we use venetoclax with azacitidine or decitabine 
is that the patients would often become very cytopenic
- I struggled with if I were to give him less venetoclax, would it compromise the 

efficacy of the treatment?

• Would dose reductions be beneficial toward the cytopenias? My experience seems to 
be even with dose reductions these patients continued to have severe cytopenias

Dr John Yang



Case Presentation – Dr Sharma: A 67-year-old woman 
with AML and a FLT3-ITD mutation
• PMH: HTN, CAD, HLD
• Diagnosed with AML and pancytopenia
• Myeloid NGS: FLT3 ITD, IDH2 (32%)
• 7 + 3 and midostaurin, with consolidation HiDAC + midostaurin x 2

- Multiple complications, including severe cytopenias, sepsis, FTT, CMV viremia
- Patient declines further chemotherapy and transplant

• EOT bone marrow: NED including negative flow
• Gilteritinib 120 mg qd à cytopenias à dose reduction to 80 mg qd x 7 months
• Relapsed disease à venetoclax/azacitidine, with CR

Questions
• Would you have done anything differently?
• In patients who have FLT3-mutated AML with coexistent IDH mutations, how do you sequence 

therapy? Do you start off with FLT3 inhibitor then sequence to IDH inhibitors? For patients who are 
not transplant eligible, do you combine treatments? 

• How would you manage the GI side effects and cytopenias associated with CC-486?

Dr Prashant Sharma



Case Presentation – Dr Cook: A 90-year-old man with 
AML and extramedullary disease

• Presents with recurrent dental issues and oral surgeon sends to ER due to gum growth
over his molars and severe ear and neck pain

• CBC with WBC 49.1 (96% blasts), Hgb 9.2, plts 68; Flow cytometry c/w AML

• MRI: Extradural mass causing severe spinal canal narrowing at C3-C5 and cord compression
- Rapid decompensation within hours and development of quadriplegia
- Urgent call to radiation oncology
- Patient died in the hospital

Questions

• Would you have urgently called in radiation oncology or would you have managed the 
situation differently?

Dr Rachel Cook



Case Presentation – Dr Cook: A 90-year-old man with 
spinal canal narrowing and cord compression

Dr Rachel Cook



Dr Prashant Sharma

Case Presentation – Dr Sharma: A 72-year-old woman 
with relapsed AML

• PMH: Hypertension with atrial fibrillation, non-obstructive coronary artery disease

• January 2021: Diagnosed with AML

• Cytogenetics: 48,XX, t(4;10)(p16;q22), inv(6)(p21.3q13), +21, +21[17] / 46,XX[3]

• AML FISH: Cryptic KMT2A rearrangement

• Azacitidine venetoclax → fared fairly well though pancytopenic throughout, residual 2% blasts

• Patient did not want to undergo allotransplant and therapy was continued with azacitidine/venetoclax

• September 2021: Relapsed disease, 10-15% blasts

• Molecular testing did not reveal targetable mutations

Questions

• What treatment would you recommend next?



Dr Priya Rudolph

Case Presentation – Dr Rudolph: A 72-year-old man 
with AML and underlying myeloproliferative disorder –
IDH1 mutation
• PMH: In 2017, he was diagnosed with polycythemia vera, JAK2 V617F mutation 

positive; periodic phlebotomies, receiving hydroxyurea 
• November 2020: Mild decrease in WBC 4.2, with ANC 2500, normal Hb and platelets
• January 2021: Follow-up visit, WBC 2.8, with ANC 1300, Hb 14.3 g/dL, platelet count 82K 
• Bone marrow biopsy: 70-70% myeloblasts
• NGS: DNMT3A, IDH1, JAK2 V617F, RUNK 1 and TET 2 mutations
• Patient felt well and was asymptomatic
• Patient transferred to transplant center and initiated treatment with daunorubicin/cytarabine
• After 1st cycle, persistent blasts and therapy was switched to decitabine/venetoclax

Questions
• Given his IDH1 mutation status, would you have included an IDH1 inhibitor as part of his initial therapy?
• Given his underlying myeloproliferative disorder, how would you have treated this patient? Would you 

administer CPX-351 or HMA/venetoclax?
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ASH 2021 Preview
Prof Wei ASH 2021: Select Papers

• Daver N et al. A phase 3, randomized, open-label study evaluating the safety and efficacy of 
magrolimab in combination with azacitidine in previously untreated patients with TP53-
mutant acute myeloid leukemia. ASH 2021;Abstract 3426.

• DiNardo CD et al. Outcomes for patients with late-stage mutant-IDH2 (mIDH2) 
relapsed/refractory acute myeloid leukemia (R/R AML) treated with enasidenib vs other 
lower-intensity therapies in the randomized, phase 3 IDHentify trial. ASH 2021;Abstract 1243.

• Ravandi F et al. OMNIVERSE: A phase 1b study of oral azacitidine plus venetoclax in patients 
with relapsed/refractory (R/R) or newly diagnosed (ND) acute myeloid leukemia (AML). ASH 
2021;Abstract 2314.

• Vyas P et al. A phase 2, open-label, multiarm, multicenter study to evaluate magrolimab
combined with antileukemia therapies for first-line, relapsed/refractory, or maintenance 
treatment of acute myeloid leukemia. ASH 2021;Abstract 3424. 

• Shah MV et al. Outcome of therapy-related myeloid neoplasms with venetoclax-based 
therapy. ASH 2021;Abstract 36.



ASH 2021 Preview (Continued)

Other ASH 2021: Select Papers

• Montesinos P et al. AGILE: A global, randomized, double-blind, phase 3 study of 
ivosidenib + azacitidine versus placebo + azacitidine in patients with newly 
diagnosed acute myeloid leukemia with an IDH1 mutation. ASH 2021;Abstract 697.

• Grenet J et al. Comparing outcomes between liposomal daunorubicin/cytarabine 
(CPX-351) and HMA + venetoclax as frontline therapy in acute myeloid leukemia. 
ASH 2021;Abstract 32.

• Rautenberg C et al. Real-world experience of CPX-351 as first-line treatment in 188 
patients with acute myeloid leukemia. ASH 2021;Abstract 33.

• Chen S et al. Venetoclax plus decitabine for young adults with newly diagnosed ELN 
adverse-risk acute myeloid leukemia: Interim analysis of a prospective, 
multicenter, single-arm, phase 2 trial. ASH 2021;Abstract 35.



ASH 2021 Preview (Continued)

Other ASH 2021: Select Papers

• Pollyea DA et al. Outcomes in patients with poor-risk cytogenetics with or without 
TP53 mutations treated with venetoclax combined with hypomethylating agents. 
ASH 2021;Abstract 224. 

• Yilmaz M et al. Quizartinib (Quiz) with decitabine (DAC) and venetoclax (VEN) is 
highly active in patients (pts) with FLT3-ITD mutated acute myeloid leukemia (AML) 
– RAS/MAPK mutations continue to drive primary and secondary resistance. ASH 
2021;Abstract 370.

• Daver N et al. Phase I/II study of azacitidine (AZA) with venetoclax (VEN) and 
magrolimab (Magro) in patients (pts) with newly diagnosed older/unfit or high-risk 
acute myeloid leukemia (AML) and relapsed/refractory (R/R) AML. ASH 
2021;Abstract 371.



ASH 2021 Preview (Continued)

Other ASH 2021: Select Papers

• Borate U et al. Comparative outcomes and molecular response predictors of IDH1/2-
mutated adult acute myeloid leukemia (AML) patients (Pts) after frontline treatment 
with intensive induction chemotherapy (IC), targeted inhibitors, or hypomethylating 
agents (HMA) (Alliance). ASH 2021;Abstract 226.

• Sekeres MA et al. Pevonedistat (PEV) + azacitidine (AZA) versus AZA alone as first-line 
treatment for patients with higher-risk myelodysplastic syndromes (MDS)/chronic 
myelomonocytic leukemia (CMML) or acute myeloid leukemia (AML) with 20-30% 
marrow blasts: The randomized phase 3 PANTHER trial (NCT03268954). ASH 
2021;Abstract 242.

• Daver N et al. Venetoclax in combination with gilteritinib demonstrates molecular 
clearance of FLT3 mutation in relapsed/refractory FLT3-mutated acute myeloid 
leukemia. ASH 2021;Abstract 691.
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Other ASH 2021: Select Papers

• Short NJ et al. A triplet combination of azacitidine, venetoclax and gilteritinib for 
patients with FLT3-mutated acute myeloid leukemia: Results from a phase I/II study. 
ASH 2021;Abstract 696.

• Yilmaz M et al. Hypomethylating agent (HMA) therapy and venetoclax (VEN) with 
FLT3 inhibitor “triplet” therapy is highly active in older/unfit patients with FLT3 
mutated AML. ASH 2021;Abstract 798.

• Patel P et al. Ivosidenib (IVO) in combination with azacitidine (AZA) in newly 
diagnosed (ND) older patients with IDH1 R132-mutated acute myeloid leukemia 
(AML) induces high response rates: A phase 2 sub-study of the Beat AML Master 
trial. ASH 2021;Abstract 875.
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Regulatory and reimbursement issues aside, in general, what is your 
preferred initial treatment for a patient with AML with no actionable 
mutations who is not eligible for intensive chemotherapy?

Azacitidine + 
venetoclax

HMA + venetoclax

HMA + venetoclax Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

HMA + venetoclax

HMA: azacitidine or decitabine



In what clinical situations, if any, do you recommend HMA/ 
venetoclax for a patient with AML who is eligible for intensive 
chemotherapy (eg, adverse cytogenetics)?

Age >65, complex 
karyotype, TP53, IDH2 

mutations, INV3 or t(3;3) 

If patient prefers 
nonintensive therapy

Possibly if TP53 
mutation present

Adverse-risk AML, 
anticipated response to 

induction tx < 30%

Age >65, ELN adverse 
risk, secondary or 

tAML, IDH mutations

Age ≥70 if not CBF, 
FLT3-ITD, TP53 mut, 

prior MPN 

Adverse cytogenetics/ 
molecular genetics, 

TP53 mutation

TP53 mut, adverse cytogenetics, 
PS ≥3, severe cardiac, renal or 

other comorbidity

HMA = hypomethylating agent; tAML = treatment-related AML



Do you generally admit to the hospital all patients with AML who 
are receiving venetoclax in combination with a hypomethylating 
agent (HMA)?  

No

No

Yes No

Yes Yes, unless blasts 
are low

No

Yes



For a patient with AML who is pancytopenic and is receiving venetoclax
in combination with an HMA or low-dose cytarabine(LDAC), when do you 
perform the first bone marrow evaluation?

Between days 22 
and 28

At end of cycle 1

At end of cycle 1 Day 28

Cycle 1, day 28 Day 21-28 if circulating 
blasts cleared

Around day 21

Between days 21 and 
28 of cycle 1



For a patient with AML who is receiving venetoclax in 
combination with an HMA and is responding to and tolerating 
treatment, for how long do you generally continue therapy? 

Indefinitely

Indefinitely

Indefinitely Indefinitely

Indefinitely
12-18 cycles; 

consider stopping
if CR and no MRD

Indefinitely

Indefinitely



A 65-year-old patient with intermediate-risk AML, no actionable mutations, PS 0, 
receives 7 + 3 induction therapy, achieves a complete remission after 2 cycles and 
then receives 2 cycles of high-dose cytarabine consolidation but declines 
transplant. Would you offer this patient maintenance therapy? 

Yes, CC-486

Yes, CC-486

Yes, CC-486 Yes, CC-486

Yes, CC-486 Yes, CC-486

Yes, CC-486

Yes, azacitidine + 
venetoclax or CC-486



Have you administered or would you administer CC-486 (oral 
azacitidine) as maintenance therapy to a patient who has 
undergone stem cell transplant?

I haven’t but would for 
the right patient

I haven’t and 
would not

I haven’t and 
would not

I haven’t and 
would not

I haven’t and         
would not

I haven’t and 
would not

I haven’t but might for 
the right patient

I have



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for a younger patient who is eligible for intensive 
chemotherapy who presents with AML and a FLT3-ITD mutation? 

7 + 3 + midostaurin

7 + 3 + midostaurin

7 + 3 + midostaurin 7 + 3 + midostaurin

7 + 3 + midostaurin 7 + 3 + midostaurin

7 + 3 + midostaurin

CLIA + gilteritinib
FLAG-IDA + gilteritinib

CLIA = trial regimen, cladribine, high-dose cytarabine and idarubicin



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for an older patient who is not eligible for intensive 
chemotherapy who presents with AML and a FLT3-ITD mutation? 

Azacitidine +
venetoclax

HMA + venetoclax

HMA + venetoclax
+ gilteritinib

Azacitadine + 
venetoclax

Azacitadine + 
venetoclax

Azacitadine + 
venetoclax + 

gilteritinib

Azacitadine + venetoclax
(add gilteritinib if no 
response at day 21)

Azacitadine + 
venetoclax + 

gilteritinib

HMA: azacitidine or decitabine



Regulatory and reimbursement issues aside, what would you generally recommend 
as the next line of treatment for a younger patient with AML and a FLT3-ITD 
mutation who is eligible for intensive chemotherapy and has experienced disease 
progression after 7 + 3 with midostaurin?

Azacitidine + 
venetoclax + 

gilteritinib

Gilteritinib, or would 
consider FLAG-IDA + 

venetoclax

HMA + gilteritinib Gilteritinib

Gilteritinib
Azacitidine + 
venetoclax + 

gilteritinib

Gilteritinib

Venetoclax + gilteritinib
+/- azacitidine or

FLAG-IDA + gilteritinib



Regulatory and reimbursement issues aside, what would you generally recommend 
as the next line of treatment for an older patient with AML and a FLT3-ITD mutation 
who is not eligible for intensive chemotherapy and has experienced disease 
progression after 7 + 3 with midostaurin?

Gilteritinib

Gilteritinib

HMA + gilteritinib Gilteritinib

Gilteritinib
Azacitidine + 
venetoclax + 

gilteritinib

Gilteritinib

Venetoclax + gilteritinib
+/- azacitidine



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for a younger patient who is eligible for intensive 
chemotherapy who presents with AML and an IDH1 mutation?

7 + 3 induction + 
ivosidenib

7 + 3 induction, 
would consider 

adding ivosidenib

7 + 3 induction 7 + 3 induction

7 + 3 induction 7 + 3 induction

Azacitidine +  
venetoclax

FLAG-IDA + venetoclax 
or CLIA + venetoclax



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for an older patient who is not eligible for intensive 
chemotherapy who presents with AML and an IDH1 mutation? 

Azacitidine + 
venetoclax

Ivosidenib or HMA + 
venetoclax OR Aza + 

venetoclax + ivosidenib

HMA + venetoclax Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

HMA + venetoclax or 
azacitidine + venetoclax + 

ivosidenib

HMA: azacitidine or decitabine



Regulatory and reimbursement issues aside, what would you generally recommend 
as the next line of treatment for a younger patient with AML and an IDH1 mutation 
who is eligible for intensive chemotherapy and has experienced disease progression 
after venetoclax/azacitidine?

Azacitidine + 
venetoclax + ivosidenib

7 + 3 induction therapy 
or FLAG-IDA + 

venetoclax

Ivosidenib Chemotherapy

Ivosidenib Ivosidenib + venetoclax

Possibly ivosidenib + 
venetoclax

Azacitidine + venetoclax + 
ivosidenib or FLAG-IDA + 

venetoclax



Regulatory and reimbursement issues aside, what would you generally recommend 
as the next line of treatment for an older patient with AML and an IDH1 mutation 
who is not eligible for intensive chemotherapy and has experienced disease 
progression after venetoclax/azacitidine?

Ivosidenib

Ivosidenib +/-
decitabine

Ivosidenib Ivosidenib

Ivosidenib Ivosidenib + venetoclax

Ivosidenib

Azacitidine + venetoclax 
+/- ivosidenib



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for a younger patient who is eligible for intensive 
chemotherapy who presents with AML and an IDH2 mutation? 

Azacitidine + 
venetoclax

7 + 3 induction, 
would consider 

adding enasidenib

7 + 3 induction 7 + 3 induction

7 + 3 induction 7 + 3 induction

Azacitidine + 
venetoclax

FLAG-IDA + venetoclax 
or CLIA + venetoclax



Regulatory and reimbursement issues aside, what initial treatment would 
you recommend for an older patient who is not eligible for intensive 
chemotherapy who presents with AML and an IDH2 mutation? 

Azacitidine + 
venetoclax

HMA + venetoclax

HMA + venetoclax Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

HMA + venetoclax
or azacitidine + 

venetoclax + enasidenib

HMA: azacitidine or decitabine



Regulatory and reimbursement issues aside, what would you generally recommend as 
the next line of treatment for a younger patient with AML and an IDH2 mutation who is 
eligible for intensive chemotherapy and has experienced disease progression after 
venetoclax/azacitidine?

Azacitidine + 
venetoclax + enasidenib

7 + 3 + enasidenib or 
FLAG-IDA + venetoclax

Enasidenib Chemotherapy

Enasidenib FLAG-IDA + venetoclax

Azacitidine + 
venetoclax + enasidenib

Azacitidine + venetoclax
+ enasidenib or 

FLAG-IDA + venetoclax



Regulatory and reimbursement issues aside, what would you generally recommend as 
the next line of treatment for an older patient with AML and an IDH2 mutation who is 
not eligible for intensive chemotherapy and has experienced disease progression after 
venetoclax/azacitidine?

Enasidenib

Enasidenib +/-
decitabine

Enasidenib Enasidenib

Enasidenib Enasidenib + venetoclax

Enasidenib

Azacitidine + 
enasidenib +/-

venetoclax



Regulatory and reimbursement issues aside, what initial treatment would you 
recommend for a younger woman who is eligible for intensive chemotherapy,
who has a history of breast cancer for which she received adjuvant anthracycline 
chemotherapy and who now presents with AML with no actionable mutations?

Azacitidine + 
venetoclax

CPX-351

CPX-351 if 
anthracycline dose 

cap not reached
CPX-351

CPX-351 Azacitidine + 
venetoclax

CPX-351

CPX-351 or 
FLAG-IDA + venetoclax



Regulatory and reimbursement issues aside, what initial treatment would you 
recommend for an older woman who is not eligible for intensive chemotherapy,
who has a history of breast cancer for which she received adjuvant anthracycline 
chemotherapy and who now presents with AML with no actionable mutations? 

Azacitidine + 
venetoclax

HMA + venetoclax

HMA + venetoclax Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + 
venetoclax

Azacitidine + venetoclax 
or CC-486 + venetoclax

HMA: azacitidine or decitabine
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phase 1b and randomised, phase 2 trial. Lancet Oncol 2021;22(11):1597-608. 
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Optimal Management of Newly Diagnosed Acute Myeloid 
Leukemia (AML) Not Eligible for Intensive Therapy



Venetoclax Mechanism of Action

• Cancer cells increase the expression of anti-apoptotic proteins to offset the increase in pro-apoptotic proteins, 
tipping the balance toward cell survival

• The large # of pro-apoptotic proteins bound and sequestered by Bcl-2 in AML make them “primed” for death

Kumar et al. ASCO 2015;Abstract 8576.



DiNardo C et al. EHA 2020;Abstract LB2601.



VIALE-A: Overall Survival

DiNardo CD et al. N Engl J Med 2020;383:617-29.



VIALE-A: Overall Survival Subgroup Analysis

DiNardo CD et al. N Engl J Med 2020;383:617-29.



VIALE-A: Response Rates (CR + CRi) in Subgroups

DiNardo C et al. EHA 2020;Abstract LB2601.



VIALE-A: Patients with ≥8 Weeks 
Transfusion-Free Interval

DiNardo C et al. EHA 2020;Abstract LB2601.



VIALE-A: Selected Adverse Events

DiNardo CD et al. N Engl J Med 2020;383:617-29.





Wei AH et al. Blood Cancer J 2021;11:163. 

VIALE-C: Overall Survival



Wei AH et al. Blood Cancer J 2021;11:163. 

VIALE-C: Overall Survival Subgroup Analysis



Novel Induction and Maintenance Strategies 
for Younger Patients with AML;

Promising Agents and Strategies Under Investigation 



QUAZAR AML-001: Oral Azacitidine Maintenance Therapy for 
AML in First Remission

Wei AH et al. N Engl J Med 2020;383:2526-37.

Overall Survival



QUAZAR AML-001: Overall Survival Subgroup Analysis

Wei AH et al. N Engl J Med 2020;383:2526-37.



QUAZAR AML-001: Safety Summary and Select Adverse Events (AEs)

CC-486
(N = 236)

Placebo
(N = 233)

Any grade Grade 3 or 4 Any grade Grade 3 or 4
AEs leading to dose interruptions 43% — 17% —
AEs leading to dose reductions 16% — 3% —
AEs leading to discontinuation 13% — 4% —
Nausea 65% 3% 24% <1%
Vomiting 60% 3% 10% 0
Diarrhea 50% 5% 21% 1%
Neutropenia 44% 41% 26% 24%
Thrombocytopenia 33% 22% 27% 21%
Anemia 20% 14% 18% 13%

Wei AH et al. N Engl J Med 2020;383:2526-37.



Current Management Approaches for Patients 
with AML and a FLT3 and/or IDH Mutation 



FLT3 Mutations (ITD and TKD) Occur in Approximately 30% 
to 35% of Patients with AML

Daver N et al. Leukemia 2019;33:299-312.

TKD Mutations
7-10%

ITD Mutations
~25%

Type I FLT3 inhibitors bind the FLT3 receptor 
in the active conformation, either near the 
activation loop or the ATP-binding pocket, 
and are active against ITD and TKD mutations.

Type II FLT3 inhibitors bind the FLT3 receptor in the inactive 
conformation in a region adjacent to the ATP-binding domain.

Inactive 
conformation

Active 
conformation FLT3

ligand

FLT3
receptor

Intracellular 
space

JMD

TK1
TK2

Type II
inhibitors

Sorafenib
Ponatinib

Quizartinib*

Type I
inhibitors

Sunitinib
Midostaurin
Lestaurtinib
Crenolanib*
Gilteritinib*

* Second-generation FLT3 inhibitors



Characteristics of Select FLT3 Inhibitors

FLT3 inhibitor
Inhibitory 

type

FLT3 kinase 
inhibition IC50

(nmol/L)
Non-FLT3 

targets

FLT3-TKD 
mutation 
activity Major toxicities

Sorafenib
400 mg BID II 58

c-KIT
PDGFR

RAF
VEGFR

No
Rash
Hemorrhage 
Myelosuppression

Midostaurin
50 mg BID I 6.3

c-KIT
PDGFR

PKC
VEGFR

Yes GI toxicity
Myelosuppression

Quizartinib
30 – 60 mg QD II 1.6 c-KIT No QTc prolongation

Myelosuppression

Gilteritinib
120 mg QD I 0.29

AXL
LTK
ALK

Yes
Elevated 
transaminases
Diarrhea

Kiyoi H et al. Cancer Science 2019;[Online ahead of print];
Short NJ et al. Ther Adv Hematol 2019;10:2040620719827310.



Key Clinical Trials of FLT3 Inhibitors

Study Agents
FLT3 inhibitor 

generation Inhibits N Population
OS hazard 

ratio

SORAML
Ph II

Sorafenib
Placebo First ITD 267 Treatment

naïve 0.82, n.s.

RATIFY
Ph III

Midostaurin
Placebo First ITD, TKD 717 Treatment

naïve 0.78

QuANTUM-First 
Ph III

Quizartinib
Placebo Second ITD NR Treatment

naïve NR

QuANTUM-R
Ph III

Quizartinib
SC — — — R/R 0.76

ARO-021 
Ph III

Crenolanib
Placebo Second ITD, TKD 510 Treatment

naïve
Not yet 

reported

ADMIRAL
Ph III

Gilteritinib
SC Second ITD, TKD 371 R/R 0.64

Novatcheva ED et al. Clin Lymphoma, Myeloma & Leuk 2021;[Online ahead of print].
Rollig C et al. Leukemia 2021;35:2517-25.

OS = overall survival; SC = salvage chemotherapy; R/R = relapsed/refractory



ADMIRAL: Overall Survival

Perl AE et al. N Engl J Med 2019;381:1728-40.

Median OS
Gilteritinib
(n = 247)

Salvage
chemo

(n = 124) HR p-value

ITT 9.3 mo 5.6 mo 0.64 <0.01

High allelic ratio 
(n = 109, 60) 7.1 mo 4.3 mo 0.49 Not 

reported

Months

Pr
ob

ab
ili

ty
 o

f S
ur

vi
va

l

Gilteritinib

Salvage chemotherapy



ADMIRAL: Subgroup Analysis of Overall Survival

Perl AE et al. N Engl J Med 2019;381:1728-40.



ADMIRAL: Antileukemic Responses

Perl AE et al. N Engl J Med 2019;381:1728-40.

Gilteritinib
(n = 247)

Salvage chemo
(n = 124)

HR or risk 
difference

Complete remission (CR) 21.1% 10.5% 10.6

CR or CR with partial hematologic 
recovery 34.0% 15.3% 18.6

CR with partial hematologic 
recovery 13.0% 4.8% Not determined

CR with incomplete hematologic 
recovery 25.5% 11.3% Not determined

CR with incomplete platelet 
recovery 7.7% 0 Not determined

Composite CR* 54.3% 21.8% 32.5

Overall response 67.6% 25.8% Not reported
*Composite complete remission was defined as the combination of CR, CR with incomplete 
hematologic recovery and CR with incomplete platelet recovery



IDH1 and IDH2 Mutations in AML

Citrate

Isocitrate

a- KG

IDH1

NADPH

a-KG

IDH2

Isocitrate

Citrate

NADPH

mIDH2

2-HG
mIDH1

2-HG
2-HG

2-HG

2-HG

Metabolic 
dysregulation

Mitochondrion

Cytoplasm

a-KG-dependent 
dioxygenases

Nucleus

Epigenetic changes
Impaired cellular differentiation

2-HG

Me

Me

Me

IDH mutations are found in 
~16%-20% of AML cases
• IDH1 mutations in ~7.5%
• IDH2 mutations in ~8-19% 

Buege MJ et al. Cancers 2018;10:187; Döhner H et al. N Engl J Med 
2015;373(12):1136-52; Bullinger L et al. J Clin Oncol 2017;35(9):934-46. 



Pivotal Studies of IDH Inhibitor Monotherapy for AML with 
IDH Mutations
IDH inhibitor Enasidenib Ivosidenib

FDA approval Aug 1, 2017 July 20, 2018 May 2, 2019

Setting Relapsed/refractory Relapsed/refractory Newly diagnosed

Trial AG221-C-001 AG120-C-001 AG120-C-001 

IDH mutation IDH2 IDH1 IDH1

N 109 179 28

Dose 100 mg qd 500 mg qd 500 mg qd

CR + CRh 23% 30.4% 42.9%

Median duration of response 8.2 mo 8.2 mo Not estimable

Median OS, ITT 9.3 mo 8.8 mo 12.6 mo

Median OS, complete remission 19.7 mo Not reached Not reported

Stein EM, et al. Blood 2017;130(6):722-731; Enasidenib PI, rev 11/2020; DiNardo CD, et al. N Engl J Med 2018;378(25):2386; 
Roboz GJ et al. Blood 2020;135(7)463-71; Ivosidenib PI, rev  8/2021.

CRh = CR with partial hematologic recovery



AG-221-AML-005: A Phase II Study of Enasidenib + 
Azacitidine for Newly Diagnosed AML with an IDH2 Mutation

DiNardo CD et al. Lancet Oncol 2021;22:1597-608.

Clinical endpoint
Enasidenib + azacitidine

(n = 68)
Azacitidine

(n =33)
Overall response* 50 (74%) 12 (36%)

CR 37 (54%) 4 (12%)
CR + CRh 39 (57%) 6 (18%)
12-month survival estimate (%) 72% 70%
Select Grade ≥3 treatment-emergent AEs, n (%)
Thrombocytopenia 25 (37%) 6 (19%)
Anemia 13 (19%) 7 (22%)
Febrile neutropenia 11 (16%) 5 (16%)
IDH differentiation syndrome 7 (10%) —

* Overall response defined as proportion of patients with complete remission, complete remission with incomplete blood count 
or platelet recovery, partial remission or morphological leukemia-free state



Phase Ib Trial of Ivosidenib in Combination with Azacitidine for 
Newly Diagnosed AML

DiNardo CD et al. J Clin Oncol 2020;39:57-65.

Clinical endpoint N = 23
CR + CRh, n (%)
CR
CRh

16 (70%)
14 (61%)

2 (9%)
ORR, n (%) 18 (73%)
12-month survival estimate (%) 82%
Select Grade ≥3 treatment-emergent AEs, n (%)
Thrombocytopenia 14 (61%)
Anemia 10 (43.5%)
Febrile neutropenia 10 (43.5%)
ECG QT prolongation 3 (13%)
IDH differentiation syndrome 2 (9%)
CRh = CR with partial hematologic recovery



Positive Top-Line Data from the Global Phase III Study of Ivosidenib in 
Combination with Azacitidine for Previously Untreated AML with an
IDH1 Mutation
Press Release: August 2, 2021
“The global Phase 3 double blinded placebo controlled AGILE study of ivosidenib in 
combination with the chemotherapy azacitidine in adults with previously untreated IDH1-
mutated acute myeloid leukemia (AML) met its primary endpoint of event-free survival (EFS). 
Treatment with ivosidenib in combination with azacitidine compared to azacitidine in 
combination with placebo demonstrated a statistically significant improvement in EFS. 
Additionally, the trial met all of its key secondary endpoints, including complete remission rate 
(CR rate), overall survival (OS), CR and complete remission with partial hematologic recovery 
rate (CRh rate) and objective response rate (ORR). 

The safety profile of ivosidenib in combination with azacitidine was consistent with previously 
published data. The study recently halted further enrollment based on the recommendation of 
the Independent Data Monitoring Committee (IDMC), as a difference of clinical importance was 
noted between the treatment groups.”

https://www.prnewswire.com/news-releases/servier-announces-positive-topline-data-from-the-global-phase-3-study-of-tibsovo-ivosidenib-
tablets-in-combination-with-azacitidine-in-patients-with-previously-untreated-idh1-mutated-acute-myeloid-leukemia-301345783.html



VIALE-A: Outcomes with Venetoclax + Azacitidine
for AML with IDH1/2 Mutations

Pratz K et al. ASH 2020;Abstract 1944.



Phase Ib/II Study of Ivosidenib with Venetoclax with or without
Azacitidine in Patients with Myeloid Cancer and an IDH1 Mutation

Lachowiez CA et al. ASCO 2021;Abstract 7012.

• 3 x 3 dose escalation/de-escalation study exploring 4 dose levels in 25 patients with advanced MDS or MPN 
or newly diagnosed or R/R AML

DL1 (n = 6) DL2 (n = 6) DL3 (n = 13)

1-Year OS 50% 67% 83%



Commonly Observed and Noteworthy IDH Inhibitor-Related 
Adverse Events (AEs)
Commonly Observed Treatment-Emergent AEs (Any Grade, >20%)

• Enasidenib: Hyperbilirubinemia, nausea

• Ivosidenib: Diarrhea, leukocytosis, nausea, fatigue, febrile neutropenia, dyspnea, anemia, QT 
prolongation, peripheral edema

Noteworthy Grade 3 and 4 AEs

• IDH differentiation syndrome: 5%-6%
• Prolongation of the QT interval

- Enasidenib: Not reported
- Ivosidenib: ~8%

• Leukocytosis: 2%-3%
• Hyperbilirubinemia

- Enasidenib: 12%
- Ivosidenib: Not reported

Stein EM et al. Blood 2017;130(6):722-31; DiNardo CD et al. N Engl J Med 2018;378:2386-98; Fathi AT et al. JAMA Oncol 
2018;4(8):1106-10.



IDH Differentiation Syndrome (IDH-DS)
• Potentially fatal complication of effective leukemia treatment 

- First described in patients with APL treated with ATRA

• Signs and symptoms of IDH-DS not specific
- Fever, edema, weight gain, leukocytosis, rash, hypotension, renal dysfunction, and pleural 

and pericardial effusions
- A rising leukocyte count, comprising increasing neutrophils with a parallel decrease in 

leukemic blasts

• Median time to onset: ~30 days (range: 5-340 days)

• Frequency: 5%-6% Grade 3 or higher
- Frequent dose interruptions but not associated with treatment discontinuation

• Treatment
- Corticosteroids for IDH-DS
- Hydroxyurea for leukocytosis, which frequently accompanies IDH-DS
- Hyperuricemia agents for tumor lysis syndrome, which may co-occur

Stein EM et al. Blood 2017;130(6):722-31; Stein EM et al. Blood 2019;133(7):676-87; DiNardo CD et al. N Engl J Med 
2018;378:2386-98; Birendra KC, DiNardo CD. Clin Lymphoma Myeloma Leuk 2016;16(8):460-5.



Incidence and Management of Secondary AML (sAML)



Survival by AML Diagnosis

Granfeldt Østgård LS et al. J Clin Oncol 2015;33:3641-49.



AML-MRC: AML with MDS-Related Changes

Courtesy of Eunice S Wang, MD.



Therapy-Related AML

Courtesy of Eunice S Wang, MD.



Phase III Trial of CPX-351 versus 7 + 3 Cytarabine and 
Daunorubicin for Older Patients with Newly Diagnosed 

High-Risk or Secondary AML

Lancet JE et al. J Clin Oncol 2018;36(26):2684-92.

OS landmarked from time of HSCTOS



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

AML: Overall Survival by Baseline Characteristics

Lancet JE et al. J Clin Oncol 2018;36(26):2684-92.



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

AML: Most Frequently Reported Adverse Events

Lancet JE et al. J Clin Oncol 2018;36(26):2684-92.



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:e481-91.

OS landmarked from time of HSCTOS



Meet The Professor
Optimizing the Selection and Sequencing of Therapy 

for Patients with HER2-Positive Breast Cancer
Thursday, December 2, 2021

5:00 PM – 6:00 PM ET

Hope S Rugo, MD

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

CME and MOC credit information will be emailed 
to each participant within 5 business days.


