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BACKGROUND
•	 Fms-like receptor tyrosine kinase 3 (FLT3) is among the most common mutations found in acute myeloid 

leukemia (AML)1

	– The FLT3 internal tandem duplication (FLT3-ITD+) mutation is associated with a poor prognosis,  
high relapse rates, and inferior overall survival (OS)1,2

	– The prognosis associated with the FLT3 tyrosine kinase domain (FLT3-TKD+) mutation is unclear
•	 In the RATIFY study, midostaurin improved OS yet had a high rate of relapse3

	– Patients had FLT3-ITD+ or FLT3-TKD+ and were ≤59 years of age
	– No continuation therapy was given following allogeneic hematopoietic cell transplant (allo-HCT)

•	 Quizartinib is a highly potent and selective second-generation type II FLT3 inhibitor that has demonstrated  
a signal of clinical efficacy and manageable safety profile4-9

•	 QuANTUM-First is the first randomized study to evaluate the efficacy and safety of a specific FLT3 inhibitor 
in adult patients with AML and FLT3-ITD up to age 75 and with up to 3 years of continuation therapy

METHODS 
•	 In this international phase 3 trial, eligible patients were randomized 1:1 on day 7 to receive either quizartinib  

or placebo orally once daily (Figure 1)
	– Patients began 7+3 induction chemotherapy while FLT3-ITD screening by polymerase chain reaction was 

performed in 1 of 2 central laboratories
•	 Patients who achieved a complete remission (CR) or complete remission with incomplete neutrophil or platelet 

recovery (CRi) could receive consolidation therapy consisting of up to 4 cycles of high-dose cytarabine plus 
quizartinib or placebo. Patients were allowed to receive allo-HCT

•	 Patients in remission at the end of consolidation, including after allo-HCT, could continue up to 36 cycles 
(approximately 3 years) of single-agent quizartinib or placebo

Figure 1. QuANTUM-First Phase 3 Trial (NCT02668653): Quizartinib Plus Standard Induction Chemotherapy 
and Consolidation Followed by Single-Agent Quizartinib

Allo-HCT, allogeneic hematopoietic cell transplant; AML, acute myeloid leukemia; CR, complete remission; CRc, composite complete remission; DoCR, duration of complete remission; EFS, event-free survival; EU, 
European Union; FLT3, fms-like receptor tyrosine kinase 3; HiDAC, high-dose cytarabine; ITD, internal tandem duplication; NA, North America, OS, overall survival; RFS, relapse-free survival; WBC, white blood cell. 
a WBC count was measured at the time of AML diagnosis.

RESULTS
Study Population
•	 A total of 3468 patients were screened; 539 were randomized to receive either quizartinib (N=268) or placebo 

(N=271; Figure 2)
•	 At the time of data cutoff (August 13, 2021), the median follow-up was approximately 39 months
•	 Patient baseline and disease characteristics were well balanced between treatment arms (Table 1; Table 2)

	– The median age of patients in each arm was 56 years, with approximately 40% of patients ≥60 years of age
	– More than 60% of patients had an FLT3-ITD allelic frequency of >25%, which corresponds to an allelic 

ratio of 0.33

Figure 2. CONSORT Diagram

Quizartinib (N=268)
Treated (n=265)

Placebo (N=271)
Treated (n=268)

Entered induction phase (n=265)
• Received second cycle (n=54)
• Discontinued treatment (n=92)

Entered consolidation phase (n=173)
• Protocol-specified allo-HCT (n=102)
• Discontinued treatment (n=57)

Entered continuation with single-agent quizartinib (n=116)
• Median number of cycles of continuation: 16.0

Entered induction phase (n=268)
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• Discontinued treatment (n=93)
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• Protocol-specified allo-HCT (n=91)
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• Median number of cycles of continuation: 17.0

Study status
• Ongoing with study treatment (n=32)
• Alive, continuing follow-up (n=88)
• Discontinued from study (n=148)

Primary reason for study discontinuation
• Death (n=133)
• Lost to follow-up (n=2)
• Withdrawal of consent (n=13)

Study status
• Ongoing with study treatment (n=26)
• Alive, continuing follow-up (n=77)up (n=77)
• Discontinued from study (n=168)

Primary reason for study discontinuation
• Death (n=158)
• Lost to follow-up (n=1)
• Withdrawal of consent (n=9)

Screen failures (n=2929)
FLT3-ITD negative (n=2556)a

Screened (N=3468)
Randomized 1:1 (N=539)

Allo-HCT, allogeneic hematopoietic cell transplant; FLT3, fms-like receptor tyrosine kinase 3; ITD, internal tandem duplication. 
a Patients with FLT3-ITD negative tumors as the only exclusion criteria. Patients with FLT3-ITD negative tumors plus another exclusion criteria were categorized differently and are not included.

Table 1. Baseline Patient Characteristics

Patient characteristics Quizartinib (N=268)a Placebo (N=271)a

Age 
    Median (range), years

≥60 years, %
56 (23-75)

39.9
56 (20-75)

40.2

Sex, %
Male
Female

46.3
53.7

44.6
55.4

Race, %
Asian
Black or African American
American Indian or Alaska Native
White
Other

29.9
0.7
0

59.3
10.1

28.8
1.8
0.4
60.1
8.9

Region, %
North America
Europe
Asia/other regions

6.0
60.8
33.2

6.6
60.1
33.2

ITT, intention to treat.
a Three patients in the ITT set were randomized but not treated.

Table 2. Baseline Disease Characteristics

Disease characteristics, % Quizartinib (N=268)a Placebo (N=271)a

ECOG performance statusb 
    0
    1
    2

32.5
50.0
17.5

36.2
50.2
13.3

Cytogenetic risk
Favorable
Intermediate
Unfavorable
Unknown
Missing

5.2
73.5
7.1
14.2

0

7.0
71.2
10.0
11.4
0.4

Mutated NPM1 53.0 51.7

FLT3-ITD/total FLT3 c,d

≥3% to ≤25%
>25% to ≤50%
>50%

35.1
53.4
11.2

36.2
50.9
12.9

WBC count at diagnosis of AML
<40×109/L
≥40×109/L

50.4
49.6

50.6
49.4

AML, acute myeloid leukemia; ECOG, Eastern Cooperative Oncology Group; FLT3, fms-like receptor tyrosine kinase 3; ITD, internal tandem duplication; NPM1, nucleophosmin; WBC, white blood cell.
a Three patients in the ITT set were randomized but not treated in each arm. b One patient in the placebo group was missing an ECOG status. c Variant allele frequency was assessed by central 
laboratory testing. d One patient with unknown FLT3-ITD/total FLT3 was positive per local laboratory testing.

Overall Survival
•	 Addition of quizartinib provided a clinically meaningful and statistically significant improvement in OS 

compared with standard induction and consolidation therapy alone (HR, 0.776; 95% CI, 0.615-0.979; 
P=.0324; Figure 3). Median OS was 31.9 months in the quizartinib arm vs 15.1 months in the placebo arm

•	 In a sensitivity analysis in which all treated patients were censored at the time of allo-HCT, the HR for OS was 
0.752, which was consistent with the primary analysis (Figure 4)

Figure 3. Primary Endpoint: OS

mOS, median overall survival; OS, overall survival. 
a P value was calculated using a stratified log-rank test. b Median follow-up time for quizartinib arm, 39.2 months. c Median follow-up time for placebo arm, 39.2 months.

Figure 4. Sensitivity Analysis: OS Censored for Allo-HCT

Allo-HCT, allogeneic hematopoietic cell transplant; OS, overall survival.

Additional Efficacy Outcomes
•	 Event-free survival (EFS; following the US Food and Drug Administration's recommendation, with induction 

treatment failure defined as failure to achieve CR within 42 days of the last induction cycle) was not significant; 
however, in prespecified sensitivity analyses without the 42-day requirement or including patients with CR with 
incomplete neutrophil or platelet recovery (CRi), EFS was longer with quizartinib than placebo (Table 3)

•	 The rate of CRc was numerically higher with quizartinib (71.6%) vs placebo (64.9%); however, the rates of CR were 
similar between arms (54.9% vs 55.4%, respectively; Table 4)

•	 The duration of CR was approximately 3 times longer with quizartinib, with a median of 38.6 months for 
quizartinib vs 12.4 months for placebo (Table 4) 

•	 In a prespecified exploratory analysis, relapse-free survival (RFS) was longer in the quizartinib arm vs the 
placebo arm (median, 39.3 vs 13.6 months; HR, 0.613; Figure 5)

•	 Results from a post hoc analysis showed that the cumulative incidence of relapse (CIR) at 24 months was 
31.2% for quizartinib compared with 43.3% for placebo (Figure 6)

Table 3. Secondary Endpoint: EFS

Definition HR (95% CI) P valuea 

Primary analysis of EFSb 
    ITF: no CR by day 42 of the last  
    induction cyclec

0.916
(0.754-1.114)

.2371

Sensitivity analysis of EFS
ITF: no CR by end of the inductionc 0.818

(0.669-0.999)
.0323d

Sensitivity analysis of EFS
ITF: no CRc by the end of inductionc 
(original protocol‑defined analysis)

0.729
(0.592-0.897)

.0031d

CR, complete remission; CRc, composite complete remission; EFS, event-free survival; ITF, induction treatment failure.
a P value was calculated using a stratified log-rank test. b The hierarchical testing procedure was stopped after EFS because the primary EFS result was not statistically significant. c Protocol-specified bone 
marrow assessments were done at day 21-28 and upon count recovery or at day 56. d Nominal P values.

Table 4. Response and Duration of CRa

Parameter Quizartinib (N=268) Placebo (N=271)

CRc 
    %
    95% CI

71.6
(65.8-77.0)

64.9
(58.9-70.6)

CR 
    %
    95% CI

54.9
(48.7-60.9)

55.4
(49.2-61.4)

CRi 
    %
    95% CI

16.8
(12.5-21.8)

9.6
(6.4-13.7)

Duration of CR
Median, months
95% CI

38.6
(21.9-NE)

12.4
(8.8-22.7)

CR, complete remission; CRc, composite complete remission; CRi, complete remission with incomplete neutrophil or platelet recovery; IRC, independent review committee; NE, not evaluable.
a By end of induction by IRC.

Figure 5. Exploratory Endpoint: RFS in Patients Who Achieved CRa

CR, complete remission; IRC, independent review committee; mRFS, median relapse-free survival; RFS, relapse-free survival. 
a By end of induction by IRC.

Figure 6. Post Hoc Analysis: CIR in Patients Who Achieved CRa

CIR, cumulative incidence of relapse; CR, complete remission; IRC, independent review committee. 
a By end of induction by IRC.

Safety
•	 Incidences of treatment-emergent adverse events (TEAEs) and grade ≥3 TEAEs were similar between 

treatment arms (Table 5)
	– More patients in the quizartinib arm experienced TEAEs associated with a fatal outcome; these events  

were mainly due to infections that occurred predominantly in the induction and consolidation phases
	– Infections and cytopenias were the most common serious adverse events (SAEs) and TEAEs associated 

with study drug discontinuation
•	 The most common TEAEs were as expected for patients with newly diagnosed AML who received intensive 

chemotherapy (Table 6)
	– Cytopenias and hypokalemia were the most common grade ≥3 TEAEs
	– The rates of febrile neutropenia were similar in both arms

•	 QT prolongation occurred more frequently with quizartinib than placebo. Most cases were mild or moderate 
and were manageable with quizartinib dose modification and correction of additional risk factors (Table 7) 

	– There were no cases of torsade de pointes
	– Two patients (0.8%) treated with quizartinib had cardiac arrest (grade 4 [n=1], grade 5 [n=1]) with recorded 

ventricular fibrillation in the setting of severe hypokalemia
	– Two patients (0.8%) discontinued quizartinib due to QT prolongation

Table 5. Summary of TEAEs

Patients, % Quizartinib (N=265)a,b Placebo (N=268)a,b

Overview of adverse events

TEAEs
Grade ≥3 TEAEs
TEAEs associated with fatal outcome
SAEs

99.6
92.1
11.3
54.0

98.9
89.6
9.7

45.9

Dose modificationsc

TEAEs associated with discontinuation
TEAEs associated with dose interruption
TEAEs associated with dose reduction

20.4
34.0
18.9

8.6
20.1
6.3

Summary of death

Deaths within 30 days of study drug initiation
Deaths within 60 days of study drug initiation

5.7
7.5

3.4
4.9

SAE, serious adverse event; TEAE, treatment-emergent adverse event.
a Three patients in each group were not treated and not included in the safety analysis. b Median treatment duration was 10.7 weeks for quizartinib and 9.5 weeks for placebo; overall treatment exposure was 208 
total patient-years for quizartinib and 174 total patient-years for placebo. c Patients may have been included in >1 category.

Table 6. Summary of TEAEs Occurring in ≥20% of Patients

TEAEs, % Quizartinib (N=265)a Placebo (N=268)a

Hematologic adverse events All Grades Grades ≥3 All Grades Grades ≥3

Febrile neutropenia
Neutropenia

44.2
20.4

43.4
18.1

42.2
10.1

41.0
8.6

Nonhematologic adverse events All Grades Grades ≥3 All Grades Grades ≥3

Pyrexia
Diarrhea
Hypokalemia
Nausea
Headache
Rash
Vomiting
Stomatitis
Constipation

42.3
37.0
35.1
34.0
27.5
26.0
24.5
21.5
21.1

4.5
3.8
18.9
1.5
0

3.0
0

4.5
0.4

40.7
35.1
35.8
31.3
19.8
24.6
19.8
20.9
25.7

4.9
3.7
16.4
1.9
0.7
1.1
1.5
3.0
0

TEAE, treatment-emergent adverse event. 
a Three patients in each group were not treated and not included in the safety analysis.

Table 7. QT Prolongation by Central ECG and Select Cardiac Events by TEAE

Parameter Quizartinib (N=265) Placebo (N=268)

QTcF interval based on central ECG data (ms), %

New >450 ms
New >480 ms
New >500 ms
QTcF increase from baseline >30 ms
QTcF increase from baseline >60 ms

34.3
7.5
2.3

55.1
10.1

17.9
2.2
0.7

32.5
4.9

Select cardiac events by TEAE (PT), %a

ECG QT prolonged
Cardiac arrest/ventricular fibrillation
Ventricular tachycardia

13.6
0.8
0.4

4.1
0

0.4

ECG, electrocardiogram; PT, preferred term; QTcF, corrected QT interval by Fridericia’s formula; TEAE, treatment-emergent adverse event.  
a There were no cases of torsade de pointes.

CONCLUSIONS
•	 In this pivotal phase 3 trial, QuANTUM-First, quizartinib improved OS when combined with standard 

induction and consolidation therapy and continued for up to 3 years as a single agent in patients ages 18  
to 75 years with newly diagnosed FLT3-ITD+ AML

	– Clinically meaningful improvements in RFS, reduced CIR, and longer duration of CR may underpin the  
OS benefit

•	 Safety of quizartinib combined with intensive chemotherapy and as continuation monotherapy was generally 
manageable, with no new safety signals

•	 These data have the potential to change the standard of care for the treatment of adult patients with newly 
diagnosed FLT3-ITD+ AML
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• Region: NA, EU, and Asia/other regions
• Patient age: <60 years, ≥60 years 
• WBCa: <40×109/L, ≥40×109/L

• Newly diagnosed FLT3-ITD+ AML
• 18-75 years of age
• ≥3% FLT3-ITD allelic frequency
• Patients begin 7+3 chemotherapy during 

screening

Selected endpoints
• Primary endpoint: OS
• Secondary endpoints: EFS, CR/CRc, safety
• Exploratory endpoints: RFS, DoCR
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