
Meeting sponsors

GLOBAL LEUKEMIA 
ACADEMY

Bridging Science and Practice: From Newest 

Clinical Approaches to Real -World Clinical Cases

10 ²11 September 2023 ²Japan and Asia-Pacific Region



Welcome and meeting 
overview

Naval Daver



Meet the Faculty

FACULTY

Jae Park, MD
Memorial Sloan Kettering Cancer 

Center, New York, NY, USA

Shaun Fleming, MBBS(Hons), 
FRACP, FRCPA
Alfred Hospital, 

Melbourne, VIC, Australia

Daniel J. DeAngelo, MD, PhD 
Harvard Medical School,

Boston MA, USA

Junichiro Yuda MD, PhD
Department of Hematology and 

Experimental Therapeutics,

National Cancer Center Hospital East, 
Kashiwanoha, Kashiwa, Japan

Elias Jabbour, MD
MD Anderson Cancer Center, 

Houston, TX, USA

CHAIR

Naval Daver, MD
MD Anderson Cancer Center, 

Houston, TX, USA

CO-CHAIR



Objectives of the program

Understand current 

treatment patterns for 

acute leukemias 

including incorporation 

of new technologies

Uncover when genomic 

testing is being done for 

acute leukemias, and how 

these tests are interpreted 

and utilized

Understand the role of 

stem cell transplantation 

in acute leukemias as a 

consolidation in first 

remission

Comprehensively 

discuss the role 

of MRD in 

managing and 

monitoring acute 

leukemias

Gain insights into 

antibodies and bispecifics 

in ALL: what are they? 

When and how should 

they be used? Where is 

the science going? 

Discuss the 

evolving role 

of ADC 

therapies in 

acute 

leukemias

Review 

promising novel 

and emerging 

therapies in 

acute 

leukemias

Explore regional challenges in the treatment of acute leukemias across JAPAC



Time (UTC+8) Title Speaker

8.00 AMï8.10 AM Welcome to Day 2  Elias Jabbour

8.10 AMï8.30 AM Current treatment options for relapsed ALL in adult and elderly patients Elias Jabbour

8.30 AMï8.50 AM Current treatment options for relapsed AML in adult and elderly patients Junichiro Yuda

8.50 AMï9.20 AM

Case-based panel discussion 
Å Case AML ïRithin Nedumannil
Å Case ALL, elderly ïHuai-Hsuan Huang

Å Discussion

Naval Daver and all faculty

9.20 AMï9.30 AM Break

9.30 AMï9.50 AM
AYA ALL patients: What is the current treatment approach for this diverse patient population? Special 
considerations for adolescents and young adults and how we can use this experience in adult patients

Daniel DeAngelo

9.50 AMï10.20 AM

Current and future role of transplantation in acute leukemias
Å Jae Park (in general) 
Å Shaun Fleming (in the JAPAC region)

Å Discussion

Jae Park/Shaun Fleming

10.20 AMï10.50 AM

Panel discussion: How treatment in first line influences further approaches in ALL and AML
Å Will CAR T and bispecifics change the landscape?
Å Role of HSCT ïis it still confirmed?

Å What does the future look like?

Elias Jabbour and all faculty

10.50 AMï11.00 AM Session close Elias Jabbour and Naval Daver

Day 2: Virtual Plenary Sessions



Introduction to the 
voting system

Naval Daver



Question 1

What age group is considered elderly for AML patients?

A. Ó50 years

B. Ó55 years

C. Ó60 years

D. Ó65 years

E. Ó70 years

?



Question 2

How do you assess for minimal residual disease (MRD) for ALL?

A. Multicolor flow

B. Molecular PCR

C. Next-generation sequencing platform

D. We do not check for MRD

?



Question 3

Which of the following is NOT true for ALL? 

A. Inotuzumab and blinatumomab plus chemotherapy is active in both front 

line and salvage for ALL

B. ALK inhibitors can be combined with other therapy modalities in Ph+ ALL

C. MRD is highly prognostic for relapse and survival in Ph²ALL

D. CAR T approaches are active beyond second line in Ph²ALL

?



The prognosis of R/R AML patients depends on :

A. Age

B. Prior therapy (eg, HSCT) 

C. Timing of relapse

D. The mutational and cytogenetic profile of the disease

E. All of the above

F. A and D

Question 4?



Current treatment 
options for relapsed ALL 
in adult and elderly 
patients

Elias Jabbour



ALL ïHistorical Survival Rates After First Relapse

MRC UKALL2/ ECOG2993 Study (n = 609)

Outcome of patients after 1st relapse 

2-yr OS: 11% and 5-yr OS: 8%

Outcome of patients after 1st relapse 

5-yr OS: 7%

LALA-94 Study (n = 421)

Fielding et al. Blood. 2007;109:944-950; Tavernier E, et al. Leukemia. 2007;21:1907-1914. 



Kantarjian H, et al. N Engl J M ed. 2017;376:836-847.

Median OS (95% CI):

 Blinatumomab, 7.7 mos 

 SOC, 4.0 mos 

 Stratified log-rank P = .012

 Hazard ratio: 0.71 

ÅMarrow CR

     Blina vs SOC: 44% vs 25%                               Ino vs SOC: 74% vs 31%

Blinatumomab/Inotuzumab vs ChemoRx in R/R ALL

Kantarjian H, et al. N Engl J M ed. 2016;375:740; Kantarjian H, et al. Cancer. 

2019;125(14):2474-2487.



Mini-HCVD + INO ± Blina in R/R B-ALL: Original Design

ÅDose-reduced, modified hyper-CVAD × 8 courses

ïCyclophosphamide (150 mg/m2 × 6) 50% dose reduction

ïDexamethasone (20 mg) 50% dose reduction

ïNo anthracycline

ïMethotrexate (250 mg/m2) 75% dose reduction

ïCytarabine (0.5 g/m2 × 4) 83% dose reduction

ÅINO on day 3 (first 4 courses)

ÅRituximab days 2 and 8 (first 4 courses) if CD20+

ÅIT chemotherapy days 2 and 8 (first 4 courses)

ÅPOMP maintenance × 3 years



Mini-HCVD + INO ± Blina in R/R B-ALL: Original Design (Pts #1ï67)

2 3 1 4 5 6 7 8

36 months

Mini-HCVD Mini-MTX-Ara-C POMP

Maintenance phase

Intensive phase

INO

INO First 6 pts 7 to 34 35+

C1 (mg/m2) 1.3 1.8 1.3

C2ï4 (mg/m2) 0.8 1.3 1.0

IT MTX, Ara-C



Mini-HCVD + INO ± Blina in R/R B-ALL: Modified Design (Pts #68ï110)

2 3 1 4

18 months

Maintenance phase

Intensive phase Consolidation phase

4 8 12

5

161ï3 5ï7 9ï11 13ï15

Mini-HCVD

Mini-MTX-Ara-C IT MTX, Ara-C
POMP

Blinatumomab

6 7 8

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D2, 0.3 D8

C2ï4 0.6 0.3 D2 and D8

Total INO dose = 2.7 mg/m2

*Ursodiol 300 mg tid for VOD prophylaxis

Short N, et al. HemaSphere. 2023;7:abstract S119.



Mini-HCVD + INO ± Blina in R/R B-ALL: ñDose-Denseò Design 
(Pts #111ï125+)

11

18
days

3
days

7
days

2 2 33 4 4 55 6 6

Short N, et al. HemaSphere. 2023;7:abstract S119.

18 months

Maintenance phase

Mini-HCVD

Mini-MTX-Ara-C IT MTX, Ara-C
POMP

Blinatumomab

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D2, 0.3 D8

C2ï4 0.6 0.3 D2 and D8

Total INO dose = 2.7 mg/m2

*Ursodiol 300 mg tid for VOD prophylaxis

4 8 12 161ï3 5ï7 9ï11 13ï15



Mini-HCVD + INO ± Blina in R/R B-ALL: MRD Negativity Rates

MRD Negativity by 

Flow Cytometry

N (%)

Overall 

(N = 125) 

Before 

Blinatumomab

(n = 67) 

After 

Blinatumomab

(n = 43)

Dose Dense

(n = 15)

All patients

End of cycle 1 53/100 (53) 25/49 (51) 18/38 (47) 10/13 (77)

Overall 87/102 (85) 41/50 (82) 34/39 (87) 12/13 (92)

Salvage 1

End of cycle 1 45/82 (55) 22/34 (65) 17/37 (46) 8/11 (73)

Overall 73/83 (88) 31/35 (89) 32/37 (86) 10/11 (91)

Salvage 2+

End of cycle 1 6/18 (33) 3/15 (20) 1/1 (100) 2/2 (100)

Overall 14/19 (74) 10/15 (67) 2/2 (100) 2/2 (100)



Mini-HCVD + INO ± Blina in R/R B-ALL: RFS and OS (Entire Cohort)
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Mini-HCVD + INO ± Blina in R/R B-ALL: RFS and OS by Line of Salvage
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Mini-HCVD + INO ± Blina in R/R B-ALL: OS and RFS by Receipt of 
Blinatumomab (Salvage 1 Only)
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Mini-HCVD + INO ± Blina in R/R B-ALL: OS and RFS by HSCT 
(Landmark Analysis)
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Subcutaneous Blinatumomab in R/R ALL

Å20 R/R pts, median age 58 yr (19ï83)

ÅMedian prior Rx = 2 (2ï4)

ÅBLINA 40, 120, 250, 500 µg SQ daily Ҏ7, then 250 µg TIW in cohorts 1 and 2, 500 µg in 

cohort 3, and 1000 mg in cohort 4

Å9/14 MRD-negative remission 

ÅNo DLT; CNS toxicity G3: 4 (20%); CRS G3: 2 (10%)

ÅPK exposures similar to IV

ÅPossible phase II dose 250ï500 µg

Martinez-Sanchez J, et al. Blood. 2022;140(suppl 1)6122-6124. Abstract 2727.

Cohort Marrow CR

1 3/6

2 2/3

3 4/5

4 5/7



3-Year Update of Tisagenlecleucel in R/R ALL

Å97 pts Ò26 yrs enrolled; 
ï79 (81%) received tisa

ÅMedian age 11 yrs (3ï24)

ÅMedian prior Rx 3 (1ï8)

ÅMarrow CR 66 = 82% 

ï66% of denominator

ÅMedian F/U 38.8 mos

Å5-yr RFS 49% in pts in CR/CRi

Å3-yr EFS 44%; 3-yr OS 63%

ÅG3/4 AE 29%

Laetsch et al. J Clin Oncol. 2023;41(9):1664-1669.



CD19-CD28z CAR (MSKCC): Responses by Tumor Burden

ÅHigh tumor burden: BM blasts Ó5% (n = 27); BM blasts <5% + EM disease (n = 5)

Å Low tumor burden (MRD+ disease) (n = 21)

Park et al. N Engl J M ed. 2018;378:449.

Median EFS
Low tumor burden: 10.6 mos
High tumor burden: 5.3 mos 

Median OS
Low tumor burden: 20.1 mos
High tumor burden: 12.4 mos 



CAR T (Kite) in ALL

Å55 pts Rx in phase II

ÅCR 56%; CRi 15%; CR + CRi 71%

ÅMedian RFS 11.6 mo; 18-mo RFS 35%

ÅMedian OS 25.4 mo

ÅPhase IïII = 78 pts

Parameter 24-mo OS, %

Age 18ï39 48

40ï59 54

Ó60 57

BM blasts, % 25ï50 58

51ï75 55

>75 37

Shah BD, et al. J Clin Oncol. 2022;40(suppl 16): abstract 7010.



Å112 pts enrolled, 94 infused

ïBM Ò20%: 100 Ĭ 106 CAR T cells on D1 and 310 Ĭ 106 CAR T cells on D10 

ïBM >20%: 10 Ĭ 106 CAR T cells on D1 and 400 Ĭ 106 CAR T cells on D10 

31% S3+

ÅORR = 76% (CR = 54%); ITT = 63% (CR = 46%)

ÅMRD negativity 97%; DOR 14.1 mos 

ÅG3 CRS 3.2% and ICAN 7.4%

Obe-Cel ï Fast-Off CD19 CAR T in R/R ALL: FELIX

Roddie C, et al. HemaSphere. 2023;7:abstract S262.



Cy 500 mg/m2 

Screening

Leukapheresis

Pre-conditioning

Split dose infusion

Day -6

Day 

1

Flu 30 mg/m2

Day 10

Enrollment

Bridging therapy

Obe-cel manufacturing

Safety and efficacy follow-up

FELIX Study: Obe-Cel for Adults With R/R CD19+ B-ALL

Tumor burden-adjusted split dosing to maximize the therapeutic index

BM blasts Ò20% 100 Ĭ106 CAR T cells 310 Ĭ106 CAR T cells 

BM blasts >20% 10 Ĭ106 CAR T cells 400 Ĭ106 CAR T cells 

Pre-conditioning

CRS Grade <2
No ICANS

94% of infused patients received both obe-cel infusions

CRS, cy tokine release syndrome; cy, cyclophosphamide; flu, fludarabine; ICANS, immune effector cell-associated neurotoxicity syndrome.



FELIX: Duration of Remission
61% responders in ongoing remission without new anticancer therapies

13% responders who proceeded to SCT while in remission were censored at the time of SCT

NE, not estimable.
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Median DoR: 14.1 months (95% CI: 5.9, NE)

Median follow-up: 9.5 months



R/R T-ALL and T-LBL Rx With CD7-Targeted CAR T Cell

Zhang X, et al. Blood. 2022;140(suppl 1):2369-2370. Abstract 980.

ÅNovel fratricide-resistant approach to derive 

naturally selected 7 CAR T cells (NS7CAR) from 

bulk T cells without additional genetic 

Å52 pts with R/R T-ALL (n = 34) and T-LBL (n = 

18); median age 22 yr (2ï47)

ÅMedian prior lines of Rx 5 (2ï15)

ÅMedian FU 206 days 

ÅMRD-negative CR 96%

Å5 pts G3 CRS, and 1 had G4 CRS

Å18-mo OS 75%; EFS 53%

Å32 pts (61%) had allo SCT; 18-mo OS 76% and 

EFS 71.5%  



Real-World CAR Consortium and Disease Burden

Schultz LM, et al. J Clin Oncol . 2022;40(9):945-955.

Å200 pts (185 pts infused); median age 12 yr (0ï26 yr); CR = 85%

ÅHBD n = 94 (47%); LBD n = 60 (30%); ND n = 46 (23%)

Å12-mo EFS = 50%, 12-mo OS = 72%

ÅG3 CRS = 21% (35% in HBD); G3 NE = 7% (9% in HBD)

OS 

DOR 

EFS 

DBA 



NGS MRD Negativity After CAR T-Cell Therapy for ALL

Pulsipher MA, et al. Blood Cancer Discov. 2022;3(1):66-81.

ÅDetectable MRD after tisagenlecleucel by NGS independently predicted for EFS and OS on 

multivariate analysis

ÅNGS MRD status at 3 months was superior to B-cell aplasia/recovery at predicting 

relapse/survival



1

Mini-HCVD

Mini-MTX, Ara-C

Rituximab

IT MTX, Ara-C

Induction phase: C1ïC6 

Consolidation phase 

Blinatumomab

21 2

18 days3 days 7 days

5 65 63 43 4

Dose-Dense Mini-HCVD + INO + Blina + CAR T Cells in ALL: The CURE

CAR T Consolidation 

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D2, 0.3 D8

C2ï4 0.6 0.3 D2 and D8

Total INO dose = 2.7 mg/m2

*Ursodiol 300 mg tid for VOD prophylaxis



ALL 2023: Conclusions

ÅSignificant improvements across all Jayakumar categories 

ÅIncorporation of Blina-InO in FL therapy highly effective and improves survival 

ÅEarly eradication of MRD predicts best overall survival

ÅAntibody-based Rxs and CAR Ts both outstanding; not mutually exclusive/competitive 

(vs); rather, complementary (together)

ÅFuture of ALL Rx

1) Less chemotherapy and shorter durations 

2) Combinations with ADCs and BiTEs/TriTEs targeting CD19, CD20, CD22 

3) SQ blinatumomab 

4) CAR Ts CD19 and CD19 allo and auto in sequence in CR1 for MRD and replacing ASCT



Thank You

Elias Jabbour, MD

Department of Leukemia

The University of Texas MD Anderson Cancer Center 

Houston, TX

Email: ejabbour@mdanderson.org

Cell: 001.713.498.2929
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Current treatment 
options for relapsed AML 
in adult and elderly 
patients

Junichiro Yuda



Current treatment options for relapsed AML 
in adult and elderly patients

Junichiro Yuda M.D., Ph.D. National Cancer Center Hospital East
Department of Hematology and Experimental Therapeutics
Hematological Treatment Development Promotion Office,

Department for the Promotion of Drug and Diagnostic Development

2020ôs 2030ôs



Changes in treatment outcomes for AML



Dohner H. Blood. 2017.

Genetic mutations in adult AML patients



ELN stratification system (2022)

5ǀƘƴŜǊ IΦ .ƭƻƻŘΦ нлннΦ



AML-1 



Outcomes for patients with poor-risk AML with TP53 mutation remain poor with conventional induction chemotherapy 
(Rücker FG, et al. Blood 2012;119:2114-2121) and the panel prioritizes clinical trial enrollment in this setting. While 
conventional induction chemotherapy regimens can be given in the setting of a TP53 mutation, less intensive 
chemotherapy is preferred for patients not enrolled in clinical trials. (DiNardo CD, et al. N Engl J Med 2020;383:617-
629;Welch JS, et al. N Engl J Med 2016;375:2023-2036). AML-2 



AML-5 



AML-9 

No allo-HCT

allo-HCT



Overview of Recently Approved Agents for AML

Roloff GW. 2022 ASCO EDUCATIONAL BOOK 



Evolving treatment paradigm for newly diagnosed AML: US

VEN+AZA
VEN+LDAC
Gilteritinib
Quizartinib
GO



The latest AML treatment strategies

ÅAcute myeloid leukemia treatment is evolving rapidly with several new drugs 
approved in the past 5 years

ÅTreatment decisions are based on a comprehensive assessment of patient and 
disease-specific factors, including frailty, the molecular profile of acute 
myeloid leukemia, and patient preference

Å  Combination therapy integrating methylation inhibitors, BCL-2 inhibitors, and 
specific targeted inhibitors may be considered in AML cases not indicated for 
intensive chemotherapy

ÅMaintenance therapy with oral azacitidine may be an option for patients who 
achieve CR or CRi after intensive chemotherapy

ÅSeveral new drugs are under development, including immunotherapeutics and 
targeted drugs

Roloff GW. 2022 ASCO EDUCATIONAL BOOK 

Other important points
Cellularity of bone marrow
Degree of residual normal hematopoietic capacity
Timing of allogeneic transplantation



Intensive induction
ineligible

Remission- induction therapy

No remissionRemission Relapse

Allogeneic HSCT

Mutation analysis for FLT3

salvage therapy

Follow- up  Clinical trial 
Maintenance therapy

Remission- induction therapy

No remission Remission

Postremission therapy

Evolving treatment paradigm for newly diagnosed AML: JAPAN

VEN+AZA
VEN+LDAC
Gilteritinib
Quizartinib
GO

JSH guideline 2023



Allogeneic HSCT

Mutation analysis for FLT3

Age <65 years

Favorable risk

Remission- induction therapy

No remissionRemission Relapse

Postremission therapy salvage therapyPostremission therapy

Follow- up/ Clinical trial/ 
Supportive care

VEN+AZA
VEN+LDAC
Gilteritinib
Quizartinib
GO

Evolving treatment paradigm for newly diagnosed AML: JAPAN

JSH guideline 2023



AML Master Trial

Genomic testing
( within 7days)

n=395

¢ŀǊƎŜǘ ǘƘŜǊŀǇȅ
όƴҐннпύ

SOC
(n=171)

GROUP, n (%)  
PRIORITIZE
D SCHEMA 
(n = 395) 

Core binding 
factor 

9 (2.3) 

NPM1+ FLT3-ITD 
WT 

46 (11.7) 

MLL-rearranged 11 (2 .8) 

IDH2 + 45 (11.4) 

IDH1 + 23 (5 .8) 

TP53 + 76 (19.2) 

TP53 complex 
karyotype (>3 
abn) 

31 (7.9) 

FLT3-ITD+ or 
FLT3-TKD+ 

27 (6.8) 

Hypermethylatio
n* 

49 (12.4) 

Marker-negative 78 (19.8) 

Burd A. Nature Medicine. 2020.

ND AML
(<60 yrs)

56.7%



LETTERSNATURE MEDICINE

obtained data support that, with notable exceptions, it is safe to 
delay treatment initiation for up to 7 d in older patients with AML.

While not a prospective aim in our umbrella study, a common 
question is how many patients elect to pursue assigned targeted 
therapy based on genetic profiling. After assignment, 224 (56.7%) 
patients consented to their assigned Beat AML sub-study and 
received treatment. Of the 171 patients not enrolling in the assigned 
sub-study, 103 elected SOC, 28 an alternative protocol with inves-
tigational therapy, 38 palliative care and 2 had unknown treatment 
and were grouped with patients electing palliative care. Patients who 
opted for palliative care were older and had a higher WBC than 
other patient groups; those who elected an investigational therapy 
had lower WBC than those electing a Beat AML-specified therapy 
or SOC (Table 1); no other clinical characteristics differed based on 
treatment selection. Other clinical characteristics and most molecu-
lar features were not significantly associated with treatment choice 
(Beat AML or SOC). With respect to IDH2 and IDH1 mutations, 
IDH2 mutations were more common in patients electing to enroll on 
the Beat AML trial or SOC, while patients with IDH1 mutations most 
commonly chose investigational therapy since the IDH1-targeted 
therapy26 sub-study in Beat AML opened subsequent to the IDH2 
sub-study. Importantly, none of the demographic, clinical, labora-
tory or molecular characteristics were significantly different between 
the Beat AML and SOC groups. Overall survival is reported for all 
395 eligible patients. With a median follow-up of 7.1 months (range: 
0ï24.8 months), there have been 194 deaths. As shown in Fig. 3a, 
the estimated median overall survival is 10.0 months (95% CI 7.8ï
12.0). Overall survival was significantly longer in the Beat AML 
group (median 12.8, 95% CI 10.3ï14.8) compared to either SOC 
(median 3.9 months, 95% CI 2.1ï8.8) or palliative care (median 0.6 
months, 95% CI 0.4ï0.8) groups, but not significantly different from 
the investigational therapy group (median not reached) (Fig. 3b).  
Overall survival estimates at 12 months were 54.7% (95% CI 46.5ï
62.2), 27.6% (95% CI 16.4ï39.9), 11.0% (95% CI 3.5ï23.3) and 
57.4% (95% CI 35.0ï74.6), respectively (Fig. 3b). Multivariable mod-
els that controlled for demographic, clinical and molecular variables 
(Supplementary Table 9) supported these results. Conclusions did 
not change when patients with AESIs (14 electing SOC, 11 palliative 
care and 1 investigational therapy) were excluded from the analysis  

or when the analysis was limited to patients with survival greater 
than 2 weeks, thus minimizing potential bias due to differential time 
to elective therapy (Supplementary Tables 10 and 11).

Discussion
Significant progress in understanding the molecular pathogenesis of 
AML has informed the development of new therapies27. The appli-
cation of these advances has been impeded by a treatment strategy 
for AML that mandates rapid treatment often before consideration 
of targeted therapies can occur. Therefore, we collaboratively imple-
mented a new prospective clinical trial approach aimed at facilitat-
ing frontline treatment assignments to specific genomic-defined 
AML subtypes and demonstrated the feasibility and safety of this 
approach. The Beat AML trial provided evidence that this new 
approach to AML therapy is safe for the large majority of individu-
als and that treatment assignment based on a dominant clone can 
be applied to virtually all older patients with AML. The recent intro-
duction of multiple targeted therapy toward FLT3, IDH2 and IDH1 
mutations along with the identification that European LeukemiaNet 
high-risk groups may do better with azacitidine versus SOC, pro-
vide further evidence for the importance of using this approach in 
older patients with AML moving forward since high-risk genomic 
mutations (TP53, RUNX1) are not currently adaptable to rapid 
PCR-based testing approaches.

This prospective precision medicine trial provided several 
important insights for future precision medicine trials in AML and 
other malignancies. First, the trial demonstrated that for the major-
ity of older adults with AML, a delay in therapy to perform detailed 
molecular profiling was safe. Exceptions to this were patients with 
rapid proliferative disease or symptoms of leukostasis that are 
excluded from the study. Second, this approach requires a detailed 
team-coordinated effort by investigators, patients and caregivers, 
genomic laboratories, cytogenetic laboratories and a central treat-
ment assignment team. The resources and effort occurred in the 
context of 14 academic medical centers in the USA with commit-
ment to this treatment approach and ability to monitor patients 
appropriately during the time of observation. Sites were required 
to have significant commitment to enrollment and attention to 
detail of a complicated treatment approach. Third, the majority of 
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Median (95% CI)Events/totalGroup

Standard therapy 3.9 (2.1ï8.8)12-month

Investigational therapy 11/28 Not evaluated (8.7ïnot evaluated)12-month

Palliative care 34/40 0.6 (0.4ï0.8)12-month 0.11 (0.03ï0.23)

Fig. 3 | Overall survival estimates. a, All eligible patients on the Beat AML trial. b, By treatment received including assigned Beat AML therapy, SOC 

(standard therapy), palliative care and alternative investigational therapy. Overall survival estimates were calculated with the KaplanïMeier method and 

presented with 95% CIs constructed using the complementary log-log transformation. If a value could not be calculated, not evaluated is indicated. The 2 

patients who did not consent to a Beat AML sub-study with unknown treatment were combined with the 38 patients who elect ed palliative care.

NATURE MEDICINE | VOL 26 | DECEMBER 2020 | 1852ï1858 | www.nature.com/ naturemedicine 1857

AML Master Trial

V Standard treatment 103, investigational treatment 28, palliative care 40 patients
V Thirty-day mortality: Sub-study 3.7%, standard treatment selected 20.4%
V Median overall survival: Study treatment 12.8 months, standard treatment 3.9 months, 

palliative care 0.6 months

Core binding 
factor  

Samalizumab(CD200Ab)+Inductio
n

NPM1+ FLT3-ITD 
WT 

Entospletinib(SYKi)+/-Induction

MLL-rearranged Entospletinib(SYKi)+/-AZA

IDH2 + Enasideniib+/-AZA
IDH1 + Ivosidenib+AZA

TP53 +
Entospletinib(SYKi)+Decitabine, 
Pevonedistat(Nedd8i)+AZA

TP53 complex 
karyotype (>3 
abn) 

Entospletinib(SYKi)+Decitabine

FLT3-ITD+ or 
FLT3-TKD+ 

Giliteritinib+/-Decitabine

TET2/WT1 CD33 Ab+AZA
Marker-negative CD33 Ab+AZA

Burd A. Nature Medicine. 2020.

tŀƭƭƛŀǘƛƻƴ ¢Ȅ

Standard Tx

Investigational therapy



Kiyoi H. Cancer Science. 2019.

Kayser S. Blood. 2009.

Schematic structure of the FLT3 receptor

Schematic structure of the FLT3 
receptor

Correlation between ITD insertion site & length
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Investigation of FLT3 mutation-positive Japanese AML patients

Haakon Reikvam. Expert Review of Hematology. 2023.  

V TKD mutations have less prognostic impact
V FLT3-TKD-positive cases are less common in Asia than in Europe and US.

Before the era of FLT3 inhibitors

Sakaguchi M. IJH. 2019.



ÁRandomized, double-blind, placebo-controlled phase III trial

ÁPrimary endpoint: OS
ÁSecondary endpoints: EFS and CR/CRc (hierarchical testing), safety
ÁExploratory endpoints: RFS, DoCR

Erba. EHA 2022. Abstr S100.

tŀǘƛŜƴǘǎ ǿƛǘƘ ƴŜǿƭȅ 
ŘƛŀƎƴƻǎŜŘ C[¢оπL¢5Ҍ 
!a[ όҗо҈ C[¢оπL¢5 
ŀƭƭŜƭƛŎ ŦǊŜǉǳŜƴŎȅύΣ 
муπтр ȅǊ ƻŦ ŀƎŜΣ 
ōŜƎŀƴ тҌо 

ŎƘŜƳƻǘƘŜǊŀǇȅ ŘǳǊƛƴƎ 
ǎŎǊŜŜƴƛƴƎ
 όb Ґ рофύ

Quizartinib 40 mg Days 8-21 +
Cytarabine Days 1-7 + 

Daunorubicin or Idarubicin Days 1-3
(n = 265)

Placebo Days 8-21 +
Cytarabine Days 1-7 + 

Daunorubicin or Idarubicin Days 1-3
(n = 268)

Induction 
(Up to 2 
Cycles)

HiDAC + 
Quizartinib 40 mg
and/or allo-HCT* 

HiDAC + 
Placebo

and/or allo-HCT* 

Consolidation 
(Up to 4 
Cycles)

Quizartinib 
60 mg once daily

tƭŀŎŜōƻ
ƻƴŎŜ Řŀƛƭȅ

Continuation 
(Up to 36 
Cycles)

*Per institutional policy.

Stratified by region, 
patient age, WBC 

count

QuANTUM-First: Quizartinib  + Chemotherapy 
in Newly Diagnosed FLT3- ITD+ AML



QuANTUM-First: OS (Primary Endpoint)
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V Management of complications, including infection, associated with 
prolonged myelosuppression

V Policy for FLT3 mutated AML patients over 75 years of age

  -  Reduced -dose chemotherapy + FLT3i
  -   vs. AZA+VEN (+FLT3i) 

Å In Japan, only quizartinib  + chemotherapy is currently indicated in ND 
FLT3 mutation -positive AML

Å  Giliteritinib  monotherapy is indicated only in r/r FLT3 mutated AML

Clinical 
Question



The ADMIRAL Study1 
The Phase 3 ADMIRAL clinical trial is designed to evaluate the use of XOSPATA® 

(gilteritinib) versus salvage chemotherapy in adult patients with FLT3 mutations 

who are refractory to or have relapsed after first-line AML therapy.1 The open-label, 

multicenter, randomized study enrolled 371 patients with FLT3 mutations present 

in bone marrow or whole blood, as determined by central lab.1 Subjects were 

randomized in a 2:1 ratio to receive gilteritinib (120 mg) or salvage chemotherapy.2 

Indication

XOSPATA is indicated for the 

treatment of adult patients who have 

relapsed or refractory Acute Myeloid 

Leukemia (AML) with a FMS-like 

tyrosine kinase 3 (FLT3) mutation as 

detected by an FDA-approved test.3

Eligibility Criteria 

Include***:

 Refractory to, or relapsed 

after, first-line AML therapy1

 Positive for FLT3-activating 

mutation (FLT3 ITD, FLT3 

TKD-D835, FLT3 TKD 1836 

mutation)1

 Eastern Cooperative 

Oncology Group (ECOG) 

performance status ¢21

Trial Endpoints1

Primary outcome 

measures

 Overall Survival  

(OS data were not mature 

at the time of the interim 

analysis) 

 Complete Remission and 

Complete Remission with 

Partial Hematological 

Recovery (CR/ CRh) rate

Secondary outcome measures

 Event-free Survival 

 Complete Remission Rate 

 Leukemia-free Survival 

 Duration of Remission

 Composite Complete 

Remission Ratea

 Transplantation Rateb 

 

 

 Brief Fatigue Inventoryc

 Complete Remission with 

Partial Hematological 

Recovery (CRh) Rate

 Transfusion Conversion Rate

 Transfusion Maintenance Rate

ADMIRAL Protocol2 

AML = Acute Myeloid Leukemia 

FLT3 = FMS-like tyrosine kinase 3

FLAG-IDA = fludarabine, cytarabine, granulocyte colony-stimulating 

factor and idarubicin

MEC = mitoxantrone, etoposide and intermediate-dose cytarabine

NR = no response 

PD = progressive disease 

R = randomized

FLT3 

mutated AML 

refractory to 

or relapsed 

after first-line 

therapy

(N = 3711)

Gilteritinib

Continuous 

28-day cycles 

until lack of 

clinical benefit 

or unacceptable 

toxicity

Low-dose cytarabine*

or

Low-dose azacitidine*

or

MEC** 

or

FLAG-IDA**

Follow-up

Follow-up

Salvage 

chemotherapy

R 

2:1

*Continuous 28-day cycles until lack of clinical benefit or unacceptable 

toxicity. 

**For a maximum of 2 cycles or until NR or PD.

077-0188-PM 11/ 2018

***Not a complete list of selection criteria.

aComplete remission (CR) + Complete remission with incomplete hematologic recovery (Cri) + Complete remission with incomplete platelet recovery (CRp)

bTransplantation rate is defined as the percentage of subjects undergoing Hematopoietic stem cell transplant (HSCT) during the study period.

cThe Brief Fatigue Inventory (BFI) is used to assess the severity of fatigue and the impact of fatigue on daily functioning in patients with fatigue due to cancer and cancer 

treatment. The BFI short form has 9 items and a 24-hour recall. A global fatigue score is computed by averaging the 9 items.

Please see Important Safety Information on r everse and click here for Full Prescribing Information for additional safety information.

Preplanned Interim 

Analysis1 

 Complete Remission and 

Complete Remission with 

Partial Hematological 

Recovery (CR/ CRh) rate

 Duration of Remission (DOR)

 Rate of Conversion from 

Dependence to Transfusion 

Independence 

 

 

 

ADMIRAL
Phase3♯ᾓ

Gilteritinib vs Chemotherapy for r/r FLT3-Mutated AML

Perl AE, et al.: N EnglJ Med. 2019; 38118 : 1728-40.



ADMIRAL
Phase3 Gilteritinib or Chemotherapy for r/r FLT3-Mutated AML

Perl AE, et al.: N Engl J Med. 2019; 381s 18x : 1728-40
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Figure S3. Overall survival in gilteritinib and salvage chemotherapy arms according to FLT3-ITD allelic 

ratio in patients preselected for high-intensity chemotherapy 

 

Abbreviations: ITD, internal tandem duplication; OS, overall survival. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FLT3-ITD allelic ratio

Multiple FLT3-ITD

Gilteritinib was useful regardless of mutation status, allelic ratio of FLT3-ITD,
 and length of FLT3-ITD.

Smith CC. Blood advances. 2022.

ADMIRAL
Phase3



Type1 inhibitor (N=21) Type2 inhibitor (N=46)

!ƭƻǘŀƛōƛ !{Φ .ƭƻƻŘ ŎŀƴŎŜǊ ŘƛǎŎƻǾŜǊȅΦ нлнмΦ

V Targeted next-generation sequencing 
(NGS) at relapse identified emergent 
mutations involving on-target FLT3, 
epigenetic modifiers, RAS/MAPK 
pathway, and less frequently WT1 and 
TP53. 

V RAS/MAPK and FLT3-D835 mutations 
emerged most commonly following 
type I and II FLT3i-based therapies, 
respectively. 

V Among pre-treatment RAS-mutated 
patients, pretreatment cohort-level 
variant allelic frequencies for RAS were 
higher in nonresponders, particularly 
with type I FLT3i-based therapies, 
suggesting a potential role in primary 
resistance as well. 

Frequency & landscape of somatic mutations pretherapy 
and at relapse after FLT3i -based therapies



Trial QuANTUM- R (PIII, n=367) ADMIRAL (PIII, n=371)

Drug Quizartinib Gilteritinib

Effective mutation ITD ITD & TKD

CR rate CR 4%, CRc48% CR 21%, CRc54%

Time to CRc
Time to Best Res

1.1 mon
1.9 mon(CRc)

1.8 mon
3.8 mon

Median OS 6.2 mon 9.3 mon

Median DoR 3.0 mon(CRc) 4.6 mon(CRc)

4.1% 0.4%

NA 2.4%

Resistance mechanism
TKD F691L
Ras/MAPK

F691
Ras/MAPK

The rate of Allo- HSCT 31.8% (78/245) 35.5% (63/247)

Second- generation FLT3 inhibitors for  r/r FLT3 mutated AML

*Unfair comparison as different patient populations



DiNardoCD, et al. Lancet Oncol. 2018. 
Pollyea DA, et al.  Nat Med. 2018.

Reduction in LSCs after VEN Tx

Suppression of oxidative phosphorylation by VEN+AZA

{ǳŎŎƛƴŀǘŜҨ
Ҩ

ŜƭŜŎǘǊƻƴ ǘǊŀƴǎǇƻǊǘ 
ǎȅǎǘŜƳ Ҩ
Ҩ

ƎƭǳǘŀǘƘƛƻƴŜ Ҩ
Ҩ

ŀƴǘƛƻȄƛŘŀƴǘ ŜŦŦŜŎǘ 
Ҩ

VEN+DECVEN+AZA

Efficacy of Venetoclax against AML stem cells

LSC is OXPHOS dependent 
ҧ
(HSCs compensate for 
glycolysis when OXPHOS is 
suppressed)

ЦКЕϼжϼІχ ʾ ψ Ϭέ╥ ΨιήΜ

Most common grade 3ς4 TEAE: 
Thrombocytopenia (9  in group A, 13 in group B), febrile neutropenia (11 in group A, 
ten in group B,), and neutropenia (12 in group A, eight in group B).



Figure 4. 5-AZA reduces MCL-1 levels in a p53-independent manner

(a) OCI-AML-3 cells transduced with retroviruses encoding either scrambled shRNA (shC)

or p53-specific shRNA (shp53) and were treated for 48 hours with 1 µM 5-AZA. (b)

Primary AML cells from 3 patients were incubated for 72 hours with the indicated

concentrations of 5-AZA.

Tsao et al. Page 14

Ann Hematol. Author manuscript; available in PMC 2013 December 01.
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Expression of MCL-1 
in Primary AML Samples

{ȅƴŜǊƎƛǎǘƛŎ ŜŦŦŜŎǘ ƻŦ ±9bҌ!½!

Tsao T. Ann Hematol. 2012. Jin S. Clin Cancer Res. 2020.

Synergistic apoptosis-inducing effect of VEN+AZA
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Long-term follow-up data of VEN-based regimen

Pollyea DA. Am J Hematol. 2021.

Median OS 16.4 months

DOR 21.9 months

ЦКЕϼжϼІχ ʾ ψ Ϭέ╥ ΨιήΜ

YŜȅ DǊŀŘŜ җ о !9ǎ ό!½! ŀƴŘ 59/ύ 
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ŀƴŜƳƛŀ όол҈ ŀƴŘ нс҈ύ 
ǘƘǊƻƳōƻŎȅǘƻǇŜƴƛŀ όнр҈ ŀƴŘ но҈ύ  
ƴŜǳǘǊƻǇŜƴƛŀ όнл҈ ŀƴŘ мл҈ύ



Newly diagnosed AML: AZA+VEN vs. intensive chemotherapy 

Retrospective analysis
AZAVEN: n=143, IC: n=149

Propensity-matched cohort

CR/CRi
- AZAVEN: Elderly, secondary AML, RUNX1mut
- IC: AML M5

OS
-     AZAVEN: Elderly, secondary AML, RUNX1mut
-     IC: AML M5

After adjusting for baseline factors, the VENAZA group had better OS.

Evan MC. Blood advances. 2021.



Older Adult with Newly Diagnosed AML

Catherine Laiet al. Am Soc Clin Oncol Educ Book.2023 May;43:e390018.



V Treatment of elderly patients with AML may reduce treatment-related mortality by 
incorporating early diagnosis, long-term geriatric assessment (GA), and GA-guided 
management.

V GA is combined with disease risk assessment for early transplant evaluation to maximize 
the likelihood of cure in elderly patients.

Older Adult with Newly Diagnosed AML



venetoclax

Diarrhea(50%)

2022 ELN AML 
Reccomendation

Doner H. Blood. 2022.

gilteritinib
!9 ƳŀƴŀƎŜƳŜƴǘ



V Antifungal prophylaxis is recommended at moderate intensity in most treatment settings. It is strongly 
recommended when new acute myeloid leukemia drugs are combined with intensive induction 

chemotherapy. 

V For ivosidenib, restaurtinib, quizartinib, and venetoclax, moderate adjustment of the antileukemic drug 

dose during triazole administration is recommended.

Stemler J. Lancet Hematol. 2022.

Antifungal Prophylaxis for Adults with AML Receiving Novel Targeted Therapies
European Society of Hematology Initiative Systematic Review/Expert Consensus Recommendations



Monocytic Subclones Confer Resistance 
to Venetoclax-Based Therapy in Patients with AML

Why monocyte AML becomes VEN-
resistant
- high MCL1 expression
- Involvement of KRAS mutation
- Gene expression patterns in MLL+ 
leukemia

Pei S. Cancer Discovery. 2020.



Treatment response of VEN by genetic mutation

wŜƳƛǎǎƛƻƴ
ҦwŜƭŀǇǎŜDurable Remission

Primary 
Refractory

DiNardo CD, et al. Blood. 2020 Mar12;135(11):791-803.ЦКЕϼжϼІχ ʾ ψ Ϭέ╥ ΨιήΜ



FLT3-positive recurrence after VEN-based regimen

DiNardo CD, et al. Blood. 2020 Mar12;135(11):791-803.ЦКЕϼжϼІχ ʾ ψ Ϭέ╥ ΨιήΜ
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!a[

Patient enrollment and disposition

Å 61 patients enrolled, median age 63 years (range: 21~85 years)
Å Prior treatment: 19 patients (31%) received allogeneic 

transplantation, 10 patients received VEN (no prior giliteritinib)
Å 36 of 56 Flt3 mutation-positive patients had received FLT3 TKIs
Å The median duration of exposure was 2.6 months (range: 0.07-

16.8) for VEN and 2.6 months (range: 0.1-17.2) for GIL

Midostaurin as 
induction therapy
Sorafenib after 
transplantation

Daver N. JCO. 2022.


