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INTRODUCTION

Figure 1. QuANTUM-First Primary Endpoint: OS 

Time from randomization (months)

No. at risk

Placebo 271 249 211 175 151 131 126 121 117 103 91 81 70 56 39 31 17 8 5 0 0

Quizartinib 268 233 216 195 176 162 153 145 139 126 110 96 83 68 53 36 24 8 4 1 0

HR = 0.776 
(95% CI = 0.615-0.979)

P = 0.0324 (2-sided)a

aP value was calculated using a stratified log-rank test. bMedian follow-up time for both arms was 39.2 months. 

HR, hazard ratio; mOS, median overall survival; OS, overall survival.
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AIMS

• Eligible patients (aged 18-75 years) were randomized 1:1 on day 7 to quizartinib 
(40 mg/d) or placebo and stratified by region, age, and white blood cell (WBC) 
count at diagnosis

• Patients began 7 + 3 induction chemotherapy while FLT3-ITD screening by 
polymerase chain reaction was performed in 1 of 2 central laboratories 

• Quizartinib was administered from days 8 to 21 in each cycle 

• The induction period could include ≤2 cycles

• Patients achieving complete remission (CR) or CR with incomplete hematologic 
recovery (CRi) received ≤4 cycles of HiDAC plus quizartinib (40 mg/d) or placebo 
and/or allo-HCT followed by ≤3 years of quizartinib continuation therapy (30-60 
mg/d) or placebo

• The primary endpoint was OS 

• We analysed OS in the intent-to-treat (ITT) analysis set, consisting of all 
randomised patients, with a minimum of 24 months’ follow-up after the last 
randomised patient

• We estimated median OS based on the Kaplan-Meier method; HR with 95% CI 
was estimated using a stratified Cox proportional hazards model

• The impact of allo-HCT in CR1 on OS as a time-dependent covariable was 
assessed using multivariable regression analyses 

• P values were not adjusted for multiplicity

• Here, we further investigate the impact of allo-HCT in CR1 and the interplay with 

quizartinib treatment on clinical outcomes in patients with FLT3-ITD+ newly 

diagnosed AML treated in the QuANTUM-First study

Figure 2. QuANTUM-First Phase 3 Trial: Quizartinib Plus Standard Induction Chemotherapy and 
Consolidation Followed by Single-Agent Quizartinib

aA hierarchical testing procedure was used to test the primary endpoint of OS, followed by EFS, CR, CRc, CR with FLT3-ITD MRD negativity, and 
CRc with FLT3-ITD MRD negativity. NCT02668653.
AML, acute myeloid leukemia; CR, complete remission; CRc, composite complete remission; DoCR, duration of complete remission; EFS, event-free 
survival; EU, Europe; FLT3-ITD, FMS-like tyrosine kinase 3–internal tandem duplication; HiDAC, high-dose cytarabine; MRD, measurable residual 
disease; NA, North America; OS, overall survival; RFS, relapse-free survival; WBC, white blood cell; wks, weeks.
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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

Stratification factors

• Region: NA, EU, and Asia/other 

regions

• Patient age: <60 years, 

≥60 years 

• WBCa: <40×109/L, ≥40×109/L

Key end pointsa

• Primary end point: OS

• Secondary end points: 

EFS, CR, CRc, CR/CRc with 

MRD− end of induction, safety

• Exploratory end points: RFS, 

DoCR

RESULTS

Patient Disposition

• In QuANTUM-First, 539 patients were randomized to receive either quizartinib 

(n=268) or placebo (n=271)

• Median follow-up was 39 months

• A total of 147 patients (54.9%) on quizartinib and 150 (55.4%) on placebo achieved 

CR, whereas 45 (16.8%) on quizartinib and 26 (9.6%) on placebo achieved CRi 

after induction

• Most of the patients undergoing allo-HCT were in their CR1

• Among patients who achieved CR (quizartinib, n=147; placebo, n=150), 84 (57.1%) 

on quizartinib and 73 (48.7%) on placebo underwent allo-HCT in CR1 (Figure 3) 

• After completion of allo-HCT in patients who achieved CR1 (quizartinib, n=84; 

placebo, n=73), 61 (72.6%) on quizartinib and 36 (49.3%) on placebo started 3 

years of continuation therapy

• Another 115 allo-HCTs were performed outside CR1 (quizartinib, n=60; placebo, 

n=55)

Figure 3. CONSORT Diagram 

Baseline Demographic and Clinical Characteristics

• Patient baseline characteristics were well balanced among the 
3 cohorts (Table 1)

• The median age of patients with CR was similar to the median age of the overall 
population, whereas patients who underwent allo-HCT in CR1 were generally 
younger

• In the overall population, 50% had a concomitant nucleophosmin 1 (NPM1) 
mutation, whereas patients with CR and those who underwent allo-HCT in CR1 
had a slightly higher rate (roughly 65% each) of concomitant NPM1 mutation 

• Disease characteristics were as expected for a population with newly diagnosed 
FLT3-ITD AML who have a high burden of aggressive disease

Table 1. Baseline Characteristics of Specific Patient Cohorts

All patients 
(n=539)a

Patients who 
achieved CRc 

(n=368)

Patients who 
achieved CR 

(n=297)

Patients who 
underwent 

allo-HCT in CR1 
(n=157)b

Age 
Median (range), years
<60 years, n (%)
≥60 years, n (%)
60-64 years, n (%)
≥65 years, n (%)

56 (20-75)
323 (59.9)
216 (40.1)
81 (15.0)
135 (25.0)

55 (20-75)
223 (60.6)
145 (39.4)
55 (14.9)
90 (24.5)

56 (20-75)
180 (60.6)
117 (39.4)
47 (15.8)
70 (23.6)

51 (20-70)
116 (73.9)
41 (26.1)
26 (16.6)
15 (9.6)

Sex, n (%)
Male
Female

245 (45.5)
294 (54.5)

159 (43.2)
209 (56.8)

125 (42.1)
172 (57.9)

67 (42.7)
90 (57.3)

ECOG performance status, n (%)c

0
1
2

185 (34.3)
270 (50.1)
83 (15.4)

126 (34.2)
188 (51.1)
54 (14.7)

107 (36.0)
143 (48.1)
47 (15.8)

58 (36.9)
78 (49.7)
21 (13.4)

Mutated NPM1, n (%) 282 (52.3) 235 (63.9) 195 (65.7) 101 (64.3)

FLT3-ITD/total FLT3 (VAF), n (%)d,e

≥3% to ≤25%
>25% to ≤50%
>50%

192 (35.6)
281 (52.1)
65 (12.1)

127 (34.5)
193 (52.4)
47 (12.8)

96 (32.3)
165 (55.6)
36 (12.1)

54 (34.4)
84 (53.5)
19 (12.1)

Conditioning Regimen and Graft Characteristics

• Patient characteristics at the time of allo-HCT were well balanced between the arms 
(Table 2)

• Allo-HCT was performed in CR1 after a median time of 3.5 months in 84 patients 
treated with quizartinib and 3.3 months in 73 patients treated with placebo

• Patients predominantly received grafts from unrelated donors (49.7% overall; 47.6% 
for quizartinib and 52.1% for placebo), followed by siblings (32.5% overall) and other 
related donors (17.8% overall)

• Most patients received matched grafts; 72.6% for quizartinib and 69.9% for placebo

• Peripheral blood was the major source of stem cells

aThree patients in the ITT set were randomized but not treated in each arm. bInclude protocol-specified allo-HCT and nonprotocol-specified allo-HCT 
occurred after CR1 without evidence of relapse by IRC assessment. cOne patient in the placebo group was missing an ECOG performance status. 
dVAF was assessed using central laboratory testing. eOne patient with unknown FLT3-ITD/total FLT3 was positive per local laboratory testing. 
Allo-HCT, allogeneic hematopoietic cell transplantation; CR, complete remission; CRc, composite complete remission; CR1, first complete remission; 
ECOG, Eastern Cooperative Oncology Group; FLT3-ITD, FMS-like tyrosine kinase 3–internal tandem duplication; IRC, independent review 
committee; ITT, intent-to-treat; NPM1, nucleophosmin 1; VAF, variant allele frequency.

Table 2. Conditioning Regimen and Graft Characteristics in Patients Receiving Allo-HCT in CR1 
According to Randomization

Quizartinib (n=84) Placebo (n=73)

Median time to allo-HCT in CR1, months (range) 3.5 (0.6-11.2) 3.3 (0.8-11.6)

Type of conditioning regimen, n (%)
Ablative/reduced intensity

Ablative
Reduced intensity
Missing

Nonablative
Missing

61 (72.6)
42 (50.0)
11 (13.1)
8 (9.5)

23 (27.4)
0

45 (61.6)
33 (45.2)
8 (11.0)
4 (5.5)

27 (37.0)
1 (1.4)

Donors related or unrelated, n (%)
Sibling
Other relateda

Unrelated

29 (34.5)
15 (17.9)
40 (47.6)

22 (30.1)
13 (17.8)
38 (52.1)

Match type, n (%)
Matchedb

Not matchedc

Haploidenticald

61 (72.6)
5 (6.0)

18 (21.4)

51 (69.9)
8 (11.0)
14 (19.2)

Source of stem cells, n (%)
Bone marrow
Peripheral blood
Cord blood

15 (17.9)
66 (78.6)
3 (3.6)

9 (12.3)
62 (84.9)
2 (2.7)

aRelative to the patient other than sibling. bDefined as at least antigen-level matching at HLA-A and HLA-B and high-resolution matching at HLA-

DRB1 in 6 out of 6 loci. cAny other antigen matching less than 6 out of 6 was left to the decision of the treating investigator. dHalf matching.

Allo-HCT, allogeneic hematopoietic cell transplantation; CR1, first complete remission; HLA, human leukocyte antigen.
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METHODS

• The randomized, double-blind, placebo-controlled, phase 3 QuANTUM-First 

(NCT02668653) study evaluated the novel, highly potent, and selective type II 

FLT3 inhibitor quizartinib with standard chemotherapy in patients with newly 

diagnosed FLT3-ITD+ AML (Figure 2) 
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CONCLUSIONS

• In the pivotal QuANTUM-First phase 3 trial, the addition of quizartinib provided a 
clinically meaningful and statistically significant improvement in OS compared with 
standard induction and consolidation therapy alone

• Based on the post hoc analyses presented here:
– In patients who underwent allo-HCT in CR1, longer survival was observed in 

those treated with quizartinib versus placebo
– Irrespective of allo-HCT performed in CR1, longer survival was observed in 

patients treated with quizartinib versus placebo
– Irrespective of pre–allo-HCT MRD status, longer survival was observed in 

patients treated with quizartinib versus placebo
– No new safety signals were identified in patients with allo-HCT

Predictive Factors for OS

• A multivariable extended Cox regression was conducted in all randomized patients, 

stratified by region, age, and WBC count, including allo-HCT in CR1 as time 

dependent and adjusted for FLT3-ITD variant allele frequency and sex (Figure 4)

• This analysis revealed quizartinib treatment (HR, 0.770; 95% CI, 0.609-0.973; 

P = 0.0284) and allo-HCT in CR1 (HR, 0.424; 95% CI, 0.301-0.597; P < 0.0001) as 

favorable predictive factors for OS 

aStratification factors include region, age, and WBC count at the time of diagnosis of AML. Post hoc analysis.

Allo-HCT, allogeneic hematopoietic cell transplantation; AML, acute myeloid leukemia; CR1, first complete remission; HR, hazard ratio; OS, overall 

survival; WBC, white blood cell.

Figure 4. OS Analysis With Allo-HCT in CR1 as Time-Dependent Variablea

Allo-HCT in CR1 

(yes or no)

Treatment 

(quizartinib vs placebo)

HR (95% CI) P value

0.770 (0.609-0.973)

0.424 (0.301-0.597)

0.0284

< 0.0001

1 2 40.50.25

Time-Dependent Effect of Allo-HCT in CR1 on OS, by Treatment Arm

• Simon-Makuch plot, used to analyze time-dependent effect of allo-HCT in CR1 on 

OS, showed that patients achieving CR on quizartinib had longer OS regardless 

of undergoing allo-HCT in CR1 or not (Figure 5)

Figure 5. Post Hoc Analysisa for Patients Achieving CR Illustrating the Time-Dependent Effect on 
OS of Allo-HCT in CR1 According to Initial Randomization

aPost hoc analysis using the Simon Makuch plot, which takes into account the timing of allo-HCT occurrence, meaning that once a patient undergoes 
allo-HCT, the patient switches from the w/o allo-HCT category to the w/ allo-HCT category. bW/o allo-HCT in CR1 refers to CR patients without allo-
HCT in the study or CR patients with allo-HCT outside CR1. Allo-HCT in CR1 means allo-HCT after CR1 without evidence of relapse by IRC 
assessment. 
Allo-HCT, allogeneic hematopoietic cell transplantation; AML, acute myeloid leukemia; CR1, first complete remission; IRC, independent review 
committee; OS, overall survival.
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Effect of Latest Pre–Allo-HCT FLT3-ITD MRD Status on OS, by Treatment Arm

• Kaplan-Meier plot of OS in patients undergoing allo-HCT in CR1 by latest pre–

allo-HCT FLT3-ITD MRD status (cutoff 10−4), showed longer OS with quizartinib 

versus placebo irrespective of pre–allo-HCT MRD status, particularly in patients 

with pre–allo-HCT MRD+ status (Figure 6)

Figure 6. OS in Patients Undergoing Allo-HCT in CR1 by Latest Pre–Allo-HCT MRD Status (Cutoff 10−4)a
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aInclude protocol-specified allo-HCT. bInclude protocol-specified allo-HCT and nonprotocol-specified allo-HCT. According to the protocol, patients 
were permitted to undergo allo-HCT after CR or CRi was achieved. Specifically, allo-HCT for consolidation could be performed after the induction 
phase, anytime during the consolidation phase, or within the first 3 months of the continuation phase. Any HCTs performed for other reasons were 
considered as nonprotocol-specified AML therapy. Patients receiving nonprotocol-specified AML therapy were discontinued from the allocated 
treatment and followed up for outcome data. Any HCTs performed after treatment discontinuation were nonprotocol-specified.
Allo-HCT, allogeneic hematopoietic cell transplantation; CR1, first complete remission; CTX, chemotherapy; FLT3-ITD, FMS-like tyrosine kinase 3–
internal tandem duplication; HiDAC, high-dose cytarabine.

Quizartinib (n=102)b Placebo (n=91)c

Any medical condition, n (%) 85 (83.3) 68 (74.7)

Stomatitis 24 (23.5) 15 (16.5)

Pyrexia 15 (14.7) 7 (7.7)

Diarrhea 13 (12.7) 7 (7.7)

Nausea 12 (11.8) 14 (15.4)

Cytomegalovirus infection 12 (11.8) 5 (5.5)

Rash 12 (11.8) 5 (5.5)

Vomiting 10 (9.8) 9 (9.9)

Hypertension 10 (9.8) 7 (7.7)

Febrile neutropenia 9 (8.8) 12 (13.2)

Decreased appetite 3 (2.9) 11 (12.1)
aPatients who underwent allo-HCT directly following protocol treatment with no intervening AML therapy (excluding conditioning regimens). For patients who 
underwent allo-HCT, updated medical history was collected, including clinically relevant medical conditions that had onset and resolution during the allo-HCT period, 
and any medical condition with onset during the allo-HCT period that was still ongoing on day 1 of the continuation phase. bIncluded 98 patients who underwent 
protocol-specified allo-HCT during consolidation plus 4 patients who underwent protocol-specified allo-HCT during continuation. cInclude 89 patients who underwent 
protocol-specified allo-HCT during consolidation plus 2 patients who underwent protocol-specified allo-HCT during continuation. 
Allo-HCT, allogeneic hematopoietic cell transplantation; AML, acute myeloid leukemia.

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)
• CTX alone (HiDAC) (n=75)
• Allo-HCT w/ CTX (n=92)a

• Allo-HCT w/o CTX (n=6)a

Entered continuation with single-agent quizartinib (n=116)
• CTX alone (HiDAC) (n=46)
• Allo-HCT w/ CTX (n=66)a

• Allo-HCT w/o CTX (n=4)a

• Median number of cycles of continuation: 16.0

Entered induction phase (n=268)
• Received second cycle (n=56)
• Discontinued treatment (n=93)
Entered consolidation phase (n=175)
• CTX alone (HiDAC) (n=86)
• Allo-HCT w/ CTX (n=83)a

• Allo-HCT w/o CTX (n=6)a

Entered continuation with single-agent placebo (n=92)
• CTX alone (HiDAC) (n=43)
• Allo-HCT w/ CTX (n=46)a

• Allo-HCT w/o CTX (n=3)a

• 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)
• 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)

Screened (N=3468)

Randomized 1:1 (N=539)

Allo-HCT in CR1 (n=84)b

Allo-HCT in CRc1 (n=110)b

Allo-HCT in CR1 (n=61)b

Allo-HCT in CRc1 (n=76)b

Allo-HCT in CR1 (n=73)b

Allo-HCT in CRc1 (n=86)b

Allo-HCT in CR1 (n=36)b

Allo-HCT in CRc1 (n=45)b

Table 3. Post-Allo-HCT Medical Conditions That Occurred in ≥10% of Patients in Either Arm Among 
Patients Who Underwent Protocol-Specified Allo-HCTa 

• FMS-like tyrosine kinase 3 (FLT3) is among the most common acute myeloid 

leukemia (AML) genetic mutations1,2 and allogeneic hematopoietic cell 

transplantation (allo-HCT) in first complete remission (CR1) improves survival3: 

− FLT3‒internal tandem duplication (FLT3-ITD)+ AML is associated with poor 

prognosis, high relapse rates, and inferior overall survival (OS)1,2

− Allo-HCT in CR1 improved survival, particularly in AML with high FLT3-ITD 

allelic frequency3

− Rates of relapse are still high in patients with FLT3-ITD+ newly diagnosed 

AML, even after allo-HCT4 

• Quizartinib is a highly potent and selective second-generation type II FLT3 

inhibitor5

• QuANTUM-First (NCT02668653) was the first randomized study to evaluate the 

efficacy and safety of a specific FLT3 inhibitor in adult patients with FLT3-ITD AML 

up to age 75 years who received ≤3 years of continuation therapy after standard 

high-dose cytarabine (HiDAC) consolidation and/or allo-HCT in CR16 

− Quizartinib treatment versus placebo resulted in statistically significant 

improvement of OS in patients with newly diagnosed FLT3-ITD+ AML, with a 

hazard ratio (HR) of 0.78 (95% CI, 0.62-0.98), and a 2-sided P value of 0.032 

(Figure 1)6

− Patients who achieved a CR and received quizartinib had prolonged relapse-

free survival versus those treated with placebo (HR 0.61, 95% CI 0.44-0.85)6

− Delayed relapse was experienced in patients who achieved a CR in the 

quizartinib group versus the placebo group, with lower cumulative incidence of 

relapse at 24 months (31% versus 43%, respectively) and at 36 months (34% 

versus 45%, respectively)6

Post-Allo-HCT Medical Conditions in Patients Receiving Allo-HCT
• Among patients who underwent protocol-specified allo-HCT, the most common 

medical conditions that occurred during the allo-HCT period, were stomatitis, 
pyrexia, diarrhea, nausea, cytomegalovirus infection, and rash (Table 3)

aNote that of the 157 patients (84 in the quizartinib arm and 73 in the placebo arm) who underwent allo-HCT in CR1, 151 with MRD data were analyzed 
(81 in the quizartinib arm and 70 in the placebo arm). Post hoc analysis using Kaplan-Meier plots. Allo-HCT, allogeneic hematopoietic cell 
transplantation; CR1, first complete remission; MRD, measurable residual disease; NR, not reached; OS, overall survival.


	Slide 1

