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1 | INTRODUCTION
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Abstract

FLT3-ITD-mutated acute myeloid leukemia (AML) has very high risk of relapse and is associated
with poor outcome following allogeneic hematopoietic-cell transplant (allo-HCT). This two-part,
phase 1, multicenter, open-label, sequential-group, dose-escalation study aimed to determine
dose-limiting toxicities (DLTs), maximum tolerated dose (MTD), and safety/tolerability of
quizartinib, a selective and highly potent FLT3 inhibitor, when administered as maintenance ther-
apy after allo-HCT. Thirteen subjects with documented FLT3-ITD-mutated AML in morphological
remission following allo-HCT received one of two quizartinib dihydrochloride dose levels (DL):
40 mg/d (DL1; n=7) and 60 mg/d (DL2; n = 6), administered orally in 28-day cycles for up to 24
cycles. Median age of participants was 43 years. All subjects received human leukocyte antigen
(HLA)-matched allo-HCT. One subject treated at DL1 and 1 treated at DL2 had DLTs that required
drug interruption (grade 3 gastric hemorrhage and grade 3 anemia, respectively). Ten subjects
(77%) received quizartinib for >1 year; 5 (38%) completed 24 cycles. Four subjects (31%) discon-
tinued quizartinib due to adverse events. One subject (8%) experienced relapse during cycle 1 and
discontinued treatment. Most common grade 3/4 adverse events were neutropenia (23%), anemia
(15%), leukopenia (15%), lymphopenia (15%), and thrombocytopenia (15%). This study demon-
strated acceptable tolerability and early evidence of reduced relapse rate following allo-HCT with
quizartinib maintenance compared to historical cohorts. No MTD was identified, but 60 mg daily
was selected as highest dose for continuous daily administration based on randomized comparison
of daily 30 and 60 mg doses in relapsed/refractory AML.

particularly in individuals presenting with normal karyotype.®™? Internal

tandem duplication (ITD) mutations of FLT3 occur in approximately

AML is the most common acute leukemia in adults and a heterogenous
malignancy involving clonal proliferation of abnormally or poorly differ-
entiated hematopoietic cells of myeloid lineage.'? Despite recent pro-
gress in the understanding of the biology of AML, improvements in
patient outcomes have been limited over the last 30 years, and 5-year
survival rate remains poor (~25%).2"* While approximately 60% to
80% of subjects with AML achieve complete remission (CR) in response
to standard of care induction/consolidation chemotherapy, disease
relapse occurs in a majority of patients and is a major cause of treat-
ment failure. Subjects with relapsed AML have poor outcomes.>?*>

Mutations of the FMS-like tyrosine kinase 3 (FLT3) receptor are

among the most common molecular alterations in subjects with AML,

25% of subjects with newly diagnosed AML, resulting in constitutive
activation of FLT3 kinase activity and the promotion of cellular prolifer-
ation and survival that is associated with high leukemic burden.*®-4
Importantly, FLT3-ITD is a driver mutation in AML, and its presence
identifies a high-risk population of patients with resistance to induction

chemotherapy,4-¢

as well as with shorter duration of remission,
increased risk of relapse, and increased mortality in subjects
who respond to standard of care chemotherapy.81%14-18 These data
highlight the great need for more effective therapies in subjects with
FLT3-ITD-mutated AML.

For subjects with FLT3-ITD-mutated AML who achieve morpho-

logic remission following induction chemotherapy, consolidation therapy
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with allo-HCT has been shown to be associated with lower rates of
relapse versus chemotherapy or autologous HCT (auto-HCT).*"2% For
example, individuals with biallelic FLT3-ITD and a FLT3-ITD to wild-type
FLT3 allelic ratio >0.6 have a risk of relapse of >90% following consoli-
dation with chemotherapy or auto-HCT versus 40%-50% following allo-
HCT.?? However, subjects with FLT3-ITD-mutated AML still have an
elevated risk of relapse and poor outcomes after allo-HCT compared
with FLT3-ITD-negative subjects, with reported incidence of relapse
ranging between 30% and 59% vs 15%-25%, respectively.1%2123-25
These findings provide a strong rationale for the targeting of FLT3-ITD
as a potential means of improving therapeutic outcomes in this patient
population.

While maintenance therapy is not currently a standard manage-
ment strategy for AML, it is being investigated in this patient popula-
tion and has the potential to improve outcomes by preventing and/or
delaying relapse.2® For instance, recent studies suggest that mainte-
nance therapy using FLT3-targeted therapies may improve post-HCT
outcomes in patients with FLT3-ITD-mutated AML, possibly by
eliminating minimal residual disease (MRD) following consolidation
therapy.26%° Quizartinib is a novel, orally administered, selective and
highly potent inhibitor of FLT3 that has demonstrated clinical activity
in phase 1/2 studies of subjects with newly diagnosed and relapsed
and refractory (R/R) AML harboring FLT3-ITD mutations.>¥™3 Here,
we report the results of a phase 1 study—the first to evaluate the
safety and tolerability of quizartinib as maintenance therapy in subjects
with FLT3-ITD-mutated AML who underwent allo-HCT.

2 | METHODS

2.1 | Study design

Study 2689-CL-0011 (NCT01468467) was a 2-part, phase 1,
multicenter, open-label, sequential-group, dose-escalation trial of
quizartinib monotherapy administered as maintenance therapy
following allo-HCT in subjects with AML. The study protocol was
approved by Institutional Review Board/Independent Ethics
Committee at participating centers. All subjects signed an informed
consent form prior to screening. The primary objectives of the study
were determination of the DLTs of quizartinib, definition of MTD,
and evaluation of the safety and tolerability of quizartinib when
given as maintenance therapy after allo-HCT. Secondary objectives
of the study were evaluation of the efficacy of quizartinib in subjects
who receive maintenance therapy after allo-HCT, evaluation of
transplant-related outcomes in subjects who receive quizartinib as
maintenance therapy after allo-HCT, and characterization of the
pharmacokinetics (PK) of quizartinib and AC886 (the pharmacologically

active metabolite of quizartinib)

2.2 | Part 1: Quizartinib dose escalation

In part 1 of the study, quizartinib dose escalation was planned in up to
3 cohorts (3-6 subjects treated per cohort) with assessment of DLTs
during the first 2 cycles of treatment until an MTD was identified.
Quizartinib dosing started within 30 to 60 days post HCT.

WILEY*

Quizartinib dihydrochloride was administered orally (solution or
tablet formulations) at least 1 hour before or 2 hours after a meal in
28-day cycles for up to 24 cycles. The first dose level tested was
quizartinib dihydrochloride 40 mg daily (equivalent to 354 mg
quizartinib free base) and the second dose level tested was quizartinib
dihydrochloride 60 mg daily (equivalent to 53 mg quizartinib free base).
Subject doses were assigned manually using a modified 3 + 3 (rolling
six) design that allowed for concurrent enroliment of 2 to 6 subjects
into a cohort based on number of subjects currently enrolled and
evaluable, number experiencing a DLT, and number still at risk for
developing a DLT (subjects with data pending). Enrollment of subjects
into dose cohorts was determined by a dose-escalation committee con-
sisting of the study sponsor’s medical monitor and the principal investi-
gator at each participating center, after review of data available for
previously enrolled subjects who were treated at the most current
dose level being evaluated. Dose-escalation rules were further defined
by whether the MTD had or had not been exceeded in the trial overall.
Dose escalation was allowed if O out of 3 to 5 or <1 out of 6 subjects
experienced a DLT. Intrapatient dose escalation/re-escalation were not
permitted. Dose de-escalation was allowed if >2 out of 2 to 6 or <1
out of 6 subjects experienced a DLT

The following quizartinib dose modifications were permitted: (1)
treatment interruptions, (2) hematologic toxicities: neutropenia (abso-
lute neutrophil count [ANC] <500/mm?®) or thrombocytopenia (plate-
lets <10,000/mm?q). If unrelated to leukemia, quizartinib was held until
ANC >1000/mm® and platelets >25,000/mm® and then resumed at
next lowest quizartinib dose level. If not resolved within 14 days, or
occurred in a subject treated at 30 mg, treatment was discontinued. If
unrelated to leukemia, treatment was discontinued, (3) donor chimer-
ism: 20% decrease from baseline in donor CD3 chimerism at any time
point during the study. If chimerism increased by 20%, subject could
resume at next lowest quizartinib dose level. If 20% reduction was per-
sistent or occurred in a subject treated at 30 mg, treatment was discon-
tinued. Treatment could be interrupted for recurrent reduction of 20%
only after 20% increase (recovery) of chimerism. Treatment was dis-
continued if there was a third recurrence, (4) other toxicities: any toxic-
ity considered a DLT or grade 3/4 toxicity considered possibly/
probably related to study drug that persisted >48 hours without reso-
lution to grade < 2. Subjects could resume treatment at next lowest
quizartinib dose level if toxicity recovered to <grade 1 within 14 days
of interruption. If not resolved within 14 days, or occurred in a subject
treated at 30 mg, treatment was discontinued, (5) QTcF prolongation:
asymptomatic grade 3 QTcF prolongation. Quizartinib was held until
QTcF was <30 ms above baseline and resumed at next lowest quizarti-
nib dose level. Dose reductions could continue with each cycle for
QTcF prolongation; however, reductions below 30-mg quizartinib were
not permitted. If QTcF did not return to <30 ms above baseline within
14 days, treatment was discontinued.

DLTs were defined were defined as occurrence of any of the fol-
lowing events during the first 2 treatment cycles which were consid-
ered possibly or probably related to study drug: (1) any grade >3
nonhematologic toxicity persisting >48 hours without resolution to

grade <2 (excluding alopecia, anorexia, or fatigue; grade 3 nausea,
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TABLE 1 Baseline patient characteristics

Starting dose

40 mg
N=7

Age, median years (range) 43.0 (27, 59)
Sex, n

Male 3

Female 4
Cytogenetic risk,> n

Favorable 0

Intermediate 5

Unfavorable 1

Unknown 1
NPM1 mutation, n

Yes 4

No 3
Prior Transplant 1
Prior FLT3 inhibitor treatment, n

Yes 3

No 4
Allogeneic transplant donor type, n

Related 4

Unrelated 3
Outcome of transplant, n

Continued CR 6

Relapse 1

CR, complete remission; NPM1, Nucleophosmin 1.

60 mg Total
N=6 N =13 (%)
49.5 (23, 61) 43.0 (23, 61)
4 7 (54)

2 6 (46)

0 0

3 8 (62)

3 4 (31)

0 1(8)

2 6 (46)

4 7 (54)

0 1(8)

4 7 (54)

2 6 (46)

0 4(31)

6 9 (69)

6 12 (92)

0 1(8)

2Grimwade D, Walker H, Harrison G, et al. The predictive value of hierarchical cytogenetic classification in older adults with acute myeloid leukemia
(AML): analysis of 1065 patients entered into the United Kingdom Medical Research Council AML 11 Trial. Blood. 2001;98(5):1312-1320.

vomiting, or diarrhea that was managed to grade <2 with standard
antiemetic or antidiarrheal medications used at prescribed dose within
7 days of onset; grade 3 mucositis that resolved to grade <2 within 7
days of onset; grade 3 fever with neutropenia, with or without infec-
tion; and grade 3 infection), (2) hematologic toxicities, including periph-
eral ANC) <500/mm?® (grade 4 unrelated to leukemia (assessed by
marrow aspirate or biopsy) or that could not be attributed to a concom-
itant medication, or platelet count <10,000/mm?, (3) any confirmed
grade >3 QTcF prolongation (QTcF >500 ms), (4) any other study
drug-related toxicity occurring after the first dose of quizartinib and
causing interruption of study drug for >14 days or discontinuation of
study drug.

MTD was defined as highest dose of quizartinib associated with
the occurrence of a DLT in fewer than 33% of the subjects in a cohort
and was estimated to be dose level at which <1 out of 6 subjects
experienced a DLT and below the lowest dose level at which >2 out of

2 to 6 subjects experience a DLT.

2.3 | Part 2: MTD evaluation

Part 2 of the study was designed to evaluate the safety, efficacy, and
PK of quizartinib at the MTD in an expanded patient cohort. However,
the study was terminated before the start of part 2 due to end of

collaboration agreement between the trial sponsors Ambit Biosciences
and Astellas Pharma Inc., and total study enrollment consisted of

13 subjects in part 1.

2.4 | Eligibility

Subjects age >18 years with morphologically documented AML as
defined by the World Health Organization (WHO) criteria,” and who
received a high-dose or a reduced-intensity conditioning allo-HCT dur-
ing first or second morphologic remission (CR1 or CR2; defined as
<5% marrow blasts) and without active central nervous system AML
within 14 days prior to first dose of study drug), within 30 to 60 days
prior to first dose of study drug, and with donor CD3 chimerism >50%
at screening and meeting the following criteria were enrolled: HLA
matched related or unrelated donor with only single allele disparity for
HLAs allowed, Karnofsky performance status >60, ANC >1000/mm?
and platelet count >50,000/mm® without platelet transfusion support
within 2 weeks prior to first dose of study drug, adequate renal,
hepatic, and coagulation parameters.

Exclusion criteria included: disease relapse during prior treatment
with quizartinib; active grade >2 graft versus host disease (GVHD);
concurrent chemotherapy, immunotherapy, or radiotherapy within 21
days prior to the first dose of quizartinib; any antineoplastic therapy
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FIGURE 1 Mean Quizartinib/AC886 Peak and Trough Plasma Concentrations. Mean quizartinib plasma peak concentrations increased
3-fold to 4-fold after 15 days of continued daily quizartinib administration at 40 mg/d [Panel A] and 60 mg/d [Panel B]. Mean AC886
plasma peak concentrations increased 5-fold to 8-fold after 15 days of continued daily quizartinib administration at 40 mg/d [Panel C] and
60 mg/d [Panel D]. Mean plasma trough concentrations of quizartinib [Panel E] and AC886 [Panel F] remained consistent from cycle 2
onward following continuous administration of quizartinib after allo-HCT

considered to be investigational within 30 days or 5 half-lives prior to
the first dose of study drug; requirement for treatment with concomi-
tant drugs that prolong QT/QTc interval or with strong CYP3A4
inhibitors or inducers (excluding immunosuppressants, antibiotics, anti-
fungals, and antivirals used as standard of care post-transplant; drugs
used to prevent or treat infections; or other drugs considered essential
for care of the subject); requirement for treatment with anticoagulant
therapy; positive test for human immunodeficiency virus, hepatitis C,
or hepatitis B surface antigen; major surgery within 4 weeks prior to
first dose of study drug; uncontrolled or significant cardiovascular dis-
ease; active acute fungal, bacterial, or other infection that is unrespon-
sive to therapy; medical, psychiatric, addictive, or other kind of
condition that compromises subject’s ability to give written informed
consent and/or to comply with study procedures.

Prior treatment with a FLT3-targeted inhibitor before SCT and >1

HCT were allowed. Baseline cytogenetic information was categorized

according to the UK Medical Research Council classification.” FLT3-
ITD mutation status was analyzed per local testing methods by each
participating center prior to HCT using bone marrow aspirate samples
collected with the same procedure and at the same time as collection
of marrow for disease assessment. A whole blood sample was collected
if aspirate was not available or sufficient. Subjects were considered
FLT3-ITD-positive if allelic ratio >10% and FLT3 wild type for allelic
ratios <10%. Per protocol amendment, subjects were required to have
a positive FLT3-ITD test performed by the local center prior to HCT to
be eligible for study enrollment. However, this requirement was
removed on November 15, 2012, following enroliment of the first 7
subjects though all subsequent patients enrolled had a FLT3-ITD muta-
tion. Classification of subjects according to FLT3-ITD levels (i.e., high,
low) was not performed. Assessment of minimal residual disease
following HCT was not required prior to initiating therapy with

quizartinib.
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TABLE 2 Most common grade 3 or 4 treatment-related adverse
events by dose cohort

Starting Dose

40mg 60mg TOTAL
N=7 N=6 N =13 (%)
Hematologic, n
Neutropenia 2 1 3(23)
Leukopenia 1 1 2 (15)
Anemia 1 1 2 (15)
Thrombocytopenia 1 1 2 (15)
Lymphopenia 2 0 2 (15)
Nonhematologic, n
Corneal epithelium defect 0 1 1(8)
Retinal infarction 1 0 1(8)
Gastric hemorrhage 1 0 1(8)
Pneumonia 0 1 1(8)
Investigations, n
Lymphocyte count decreased 0 1 1(8)
Neutrophil count decreased 0 1 1(8)
White blood cell count decreased 0O 1 1(8)
GVHD on study,® n 0 1 1(8)

GVHD, graft versus host disease.
#This instance of GVHD was deemed not to be related to study drug.

2.5 | Tolerability and safety assessments

Safety assessments were performed at baseline and throughout the
study. Primary safety variables included AEs, DLTs, acute and chronic
GVHD evaluations, physical examinations, vital signs, electrocardio-
grams (ECGs), CBCs, chemistry evaluations, coagulation (PT, PTT, INR)
evaluations, and urinalyses. All AEs were graded according to the
National Cancer Institute (NCI) Common Terminology Criteria for
Adverse Events (CTCAE) v. 4.03.%° Routine laboratory assessments for
hematology, chemistry, coagulation, and urinalysis were collected and

analyzed at local accredited laboratories within participating centers.

2.6 | Efficacy assessments

Bone marrow aspirates and/or biopsies were required for determina-
tion of AML status, including morphology. Bone marrow biopsies could
be omitted at the discretion of the investigator if the aspirate was
considered adequate. Criteria used for disease assessment have been
published.**2 Response was assessed at each disease assessment,
with consideration of hematology labs, bone marrow evaluation, trans-
fusion status, and cytogenetics, if appropriate. Time points for disease
assessment were per institutional standard for post-transplant monitor-

ing and with consideration of the date of transplant.

2.7 | PK assessments

Plasma concentrations of quizartinib and AC886 were determined
using a validated liquid chromatography with tandem mass spectrome-
try (LC/MS/MS) assay methodology by BASi (West Lafayette, IN, USA).
PK analyses were performed for subjects receiving at least 1 dose of

quizartinib and for whom sufficient concentration data were available
to facilitate derivation of at least 1 primary PK parameter. PK parame-
ters included area under the curve (AUC), maximum concentration
(Crmax), trough concentration (Cirougn), and time to peak concentration
(Tinax)-

2.8 | Statistical analyses

Planned enrollment for the study was approximately 30 subjects, with up
to 18 subjects in the dose-escalation phase (part 1) and approximately 12
subjects in the MTD evaluation phase (part 2), allowing for treatment of
at least 18 subjects at the MTD. All data processing, summarization, and
analyses were performed using SAS® Version 9.1 or higher.

Safety analyses consisted of data summaries for AEs, DLTs, and
other safety parameters and were conducted on all subjects receiving
at least 1 dose of quizartinib. AEs were coded to system organ class
and preferred term using MedDRA terminology. Number and percent
of subjects experiencing 1 or more AE(s) were summarized by cohort.
Relationship to study drug and severity of AEs were also summarized.
AEs leading to permanent discontinuation of study drug, and serious
AEs (SAEs) were summarized by NCI-CTCAE grade and relationship to
study drug. Laboratory parameters, including hematology, urinalysis,
serum chemistry, and coagulation were summarized by cohort using
descriptive statistics and by evaluating shifts in change from baseline
and data listings of clinically significant abnormalities. Vital signs and
ECG parameters and clinically significant changes from baseline were
summarized by cohort using descriptive statistics

Efficacy data analyses were conducted on all subjects who
received at least 1 dose of quizartinib, had no major protocol deviations
related to efficacy, and had at least 1 nonmissing post-baseline efficacy
measurement. Duration of confirmed CR, duration of CR, DFS, and
overall survival (OS) were summarized using descriptive statistics. The
survival curve and the median for time-to-event variables were esti-
mated using the Kaplan-Meier method and were reported along with
the corresponding 95% confidence interval. Transplant-related out-
comes were analyzed and summarized using descriptive statistics.
Numbers and percentages of transplant rejection, GVHD, chimerism,
and treatment-related mortality (TRM) were summarized by cohort.

Plasma concentrations and PK parameters were summarized by
cohort using descriptive statistics, including number of subjects, mean,
standard deviation, minimum, median, maximum, geometric mean, and

coefficient of variation (CV) of the mean and geometric mean.

3 | RESULTS

3.1 | Demographics

A total of 13 subjects were enrolled between June 2012 and January
2015. One subject dosed at 40 mg/d experienced relapse during cycle
1 and discontinued treatment. For this reason, 1 additional subject was
recruited for a total of 7 subjects and 6 evaluable subjects dosed at
40 mg/d. Six subjects received 60 mg/d (Supporting Information Figure
S1). All subjects discontinued therapy: 5 (38%) due to completion of all
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A. Treatment Duration and Overall Survival
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FIGURE 2 Treatment Duration and Overall Survival. A. Six subjects (46%) received treatment for almost 2 years (95-99 weeks). Ten
subjects (77%) were alive at end of study. Nine subjects (69%) survived >50 weeks and 4 (31%) survived >2 years. B. There was no

significant difference in OS between the 2 treatment groups

24 cycles of therapy, 4 (31%) due to SAEs (1 subject with corneal epi-
thelium defect; 1 subject with Epstein-Barr-associated lymphoprolifer-
ative disorder; 1 subject with neutropenia; and 1 subject with
pneumonia, GVHD, and peritoneal hemorrhage), 2 (15%) due to investi-
gator discretion, and 1 (8%) due to disease progression. For 1 remaining
subject (8%) the cause of discontinuation was listed as unspecified;
however, the subject completed the protocol-specified 24 cycles of
treatment. Baseline characteristics were generally similar between the 2
treatment groups (Table 1). Median age was 43 (range, 23, 61) years. All
13 subjects were positive for FLT3-ITD mutations at diagnosis by local
testing, prior to receiving an HLA-matched allogeneic transplant. Twelve
subjects (92%) had intermediate or unfavorable cytogenetic risk, and
risk was unknown for 1 subject (8%). Six subjects (46%) had detectable
NPM1 mutation. Ten subjects (77%) received HCT transplant from an

unrelated donor. Ten subjects (77%) received HCT while in CR1. One
subject previously failed an allogeneic transplant from her sibling, and

the current transplant was from an unrelated donor.

3.2 | Disposition and treatment exposure

At 40 mg/d, 1 of 7 subjects (14%) had a DLT, 4 (57%) had dose interrup-
tion due to AEs, and 2 (29%) had dose reduction as allowed per protocol
to 30 mg/d. Median number of treatment cycles was 24.0 (min, max: 1-
24). Median daily dose per subject was 39.2 mg (min, max: 28-42). At
60 mg/d, 1 of 6 subjects (17%) had a DLT, 3 (50%) had dose interruption
due to AEs, and 2 (33%) had dose reduction (1 to 40 mg/d and 1 to
30 mg/d). Median number of treatment cycles was 20.5 (min, max: 10-

24). Median daily dose per subject was 56.9 mg (min, max: 31-60).
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3.3 | Pharmacokinetics

Pharmacokinetic analyses were limited by small number of subjects
and samples. Following administration of 40 mg or 60 mg quizartinib
once-daily, median time to peak quizartinib plasma concentration (tmax)
occurred between 2.00 h and 3.21 h on days 1 and 15, with peak
plasma concentrations (Cy,.x) approximately 3-fold to 4-fold higher on
Day 15 compared to Day 1 (Figure 1A,B), and an approximately 5-fold
increase in geometric mean AUCq_»4 at both doses during multiple dos-
ing. By contrast, plasma concentrations of AC886 were variable with
tmax OCcUrring over a large range (from 15.25 h after 60 mg to 23.67 h
after 40 mg), and suggesting delayed formation of the metabolite.
AC886 C,,.x Was approximately 5-fold to 8-fold higher on Day 15 com-
pared to Day 1 (Figure 1C,D), with an approximately 6-fold (40 mg) to
9-fold (60 mg) increase in geometric mean AUCy_,4 during multiple
dosing. Plasma quizartinib and AC886 trough concentrations reached
steady state by approximately day 15 following daily administration.
Relatively high variability was observed for quizartinib and AC886 trough
concentrations, reflecting the small number of subjects providing sam-
ples. However, mean quizartinib and AC886 trough concentrations
remained relatively consistent from cycle 2 onward at >300 ng/mL and

>75 ng/mL, respectively (Figure 1E,F).

3.4 | Safety

There were no documented cases of reductions in donor chimerism
reported in any subjects. Use of G-CSF was reported for 6 subjects
(46%). No subjects had platelet counts below the threshold value of
<20 x 10 while on study drug (Supporting Information Figure S2).
Two subjects (15%) had ANC values below the threshold value of
<500 X 10°. One subject had a nadir ANC value of 360 X 10° on
study day 29 and spent 4.5% of study duration below the ANC thresh-
old value. A second subject had a nadir ANC value of 200 x 10° on
study day 114, with undetectable ANC counts on study day 141, and
spent 24.8% of study duration below the ANC threshold value. Neither
subject recovered above the ANC threshold value (500 X 10%) during
the study.

Rates of grade 3/4 AEs were similar for both treatment groups. The
most common grade 3/4 AEs were hematologic (Table 2) and included
neutropenia (23%), leukopenia (15%), anemia (15%), thrombocytopenia
(15%), and lymphopenia (15%). Other grade 3/4 AEs reported included
corneal epithelium defect, retinal infarction, gastric hemorrhage, and
pneumonia. A total of 13 GVHD events were reported in a total of 9
subjects (69%): 5 (38%) grade 1, 3 (23%) grade 2, and 1 (8%) grade 3.
Ten events were classified as acute GVHD and 3 were classified as
chronic GVHD. Seven subjects (54%) experienced grade 1/2 QTcF pro-
longation (>450 to <500 ms), 3 were treated at 40 mg and 4 were
treated at 60 mg. Six of these 7 subjects were taking co-medications
associated with QT prolongation (1 subject moxifloxacin, 1 subject
azithromycin, 3 subjects prochlorperazine, 1 subject azithromycin and
prochlorperazine). There were no reports of grade 3 QTcF prolongation
(>500 ms) or treatment-emergent AE of ECG QT prolongation for any
subject. One subject in each dose group had a maximum QTcF change

from baseline of >60 msec. No subjects had dose reductions or interrup-
tions due to QTcF prolongation events. There were no cases of Torsade
de pointes. One subject who discontinued treatment on study day 574
experienced a grade 5 SAE of peritoneal hemorrhage on study day 610,
which resulted in death. This event was considered not related to study

treatment.

3.5 | Efficacy

Ten subjects (77%) received treatment with quizartinib for >1 year, 6
(46%) received treatment for close to 2 years (95 to 99 weeks) (Figure
2A). Five subjects (38%) completed quizartinib treatment. Relapse was
observed in only 1 subject (8%) receiving quizartinib, which occurred in
the first cycle. Ten subjects were still alive at the end of the study, and
3 had died (1 disease progression, 1 peritoneal hemorrhage, 1 unknown
causes). OS ranged from approximately 13 weeks to 142 weeks, with 9
subjects (69%) surviving >50 weeks and 4 subjects (31%) surviving >2
years (104 weeks). There was no significant difference in OS between
treatment groups (Figure 2B).

4 | DISCUSSION

The prognosis for subjects with FLT3-ITD-mutated AML is very poor,
with higher risk of relapse and shorter interval prior to relapse and an
estimated median survival <5 months after first relapse.*>** Moreover,
some studies have demonstrated an increase in FLT3-ITD mutant allelic
ratio in subjects with relapsed AML.**~#” Thus, the presence of FLT3-
ITD mutation defines a high-risk population of AML in need of more
efficacious therapies. The phase 3 RATIFY study demonstrated a signif-
icant OS benefit in subjects with newly diagnosed AML harboring FLT3
mutations who received midostaurin in combination with standard first
line chemotherapy.*® However, it is unclear if the improvement in out-
comes observed with midostaurin is related to inhibition of FLT3 or
other effects. Based on results of the RATIFY study, the US Food and
Drug Administration approved midostaurin in combination with chemo-
therapy for treatment of adult patients with newly diagnosed AML
who have FLT3 mutations. While allo-HCT has been shown to confer
improved outcomes in subjects with FLT3-ITD-mutated AML, this
patient population retains an increased frequency of relapse after
transplantation, underscoring the potential selective advantage of
FLT3-ITD-mutated disease and the need for more effective therapies.
A phase 1 trial evaluating the tyrosine kinase inhibitor sorafenib as
maintenance therapy in subjects with FLT3-ITD-mutated AML follow-
ing HCT demonstrated 1-year progression-free survival (PFS) of 85%
and 1-year OS of 95%.*° However, there are currently no approved
therapies for patients with AML who experience treatment failure/
disease relapse following allo-HCT.

The goal of maintenance therapy is to eradicate MRD post standard
of care induction/consolidation chemotherapy. Administration of long-
term maintenance therapy has been used successfully for hematologic
malignancies, including acute lymphoblastic leukemia and multiple
myeloma, but it has not been integrated into standard treatment of sub-
jects with AML.24°° The strong association between FLT3-ITD mutation
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and poor outcomes in individuals undergoing consolidation HCT identi-
fies a patient population with high unmet need and a potential druggable
target.

Quizartinib is a novel FLT3 inhibitor that possesses greater selec-
tivity and potency toward FLT3-ITD versus early FLT3 inhibitors,
including midostaurin, sorafenib, and sunitinip.3>°1-34

This is the first study to examine the safety and activity of quizarti-
nib when administered as maintenance therapy in subjects with FLT3-
ITD-mutated AML who underwent allo-HCT. Post-transplant mainte-
nance treatment was associated with low rates of grade 3/4 AEs.
Quizartinib-associated AEs were manageable with dose adjustments
and/or interruptions, and median of treatment cycles was 21. The
majority of AEs reported were hematologic; however, satisfactory
overall blood counts were maintained for 11 of 13 subjects throughout
the duration of the trial. The 69% rate of GVHD observed following
treatment with quizartinib was consistent with GVHD rates previously
reported for patients with AML who underwent allo-HCT (acute: 43%-
80%: chronic: 34%-49%).23>>-60 Additionally, quizartinib and was not
associated with grade 3 QTcF prolongation in any subjects at doses of
40 mg/d or 60 mg/d. The rate of grade >2 QTcF prolongation
observed in this study was consistent with the reduced rates of QTcF
prolongation reported in an earlier phase 2 trial that evaluated lower
doses of quizartinib (30-60 mg/d) in subjects with R/R AML.%3

Steady-state levels of quizartinib achieved in study subjects were
well above the IC5q values for FLT3 inactivation and inhibition of leuke-

mic growth in peripheral blood reported in preclinical studies,®*%>*

as
well as within concentrations predicted to be needed for complete inhi-
bition of leukemic growth in bone marrow.®! Although PK analyses
were limited by the small number of subjects and by dose adjustments
and/or interruptions in a majority of subjects, we observed a stable PK
profile for both quizartinib and its active metabolite, AC886, with con-
tinuous administration—a property compatible with long-term dosing.
This contrasts with the multitarget kinase inhibitor midostaurin, for
which plasma concentrations have been reported to decrease during
continuous dosing, potentially due to induction of enzymes that metab-
olize the drug.? Although an MTD was not reached, quizartinib dose
was not escalated above 60 mg/d. While a DLT was observed at
60 mg/d, this dose was selected as MTD for continuous daily adminis-
tration as it has demonstrated strong efficacy and lower rates of QT

prolongation in previous quizartinib studies, 3343

and, if necessary, dose
can be reduced to help further improve tolerability.

Limitations of our study include a small patient size and lack of a
control arm. The study was terminated early, and total study enroll-
ment was limited to 13 subjects in part 1 of the study. These factors
led to more limited readouts on safety, efficacy, and PK than initially
planned for the study. However, encouraging safety and efficacy
results were observed in this population of subjects harboring FLT3-
ITD mutations, with a majority receiving more than 1 year of treatment
with quizartinib as post-maintenance therapy following allo-HCT.
Results show acceptable tolerability of quizartinib, as well as early evi-
dence of a reduced relapse rate following allo-HCT (8%) compared to
previously reported rates in subjects with FLT3-ITD-mutated AML
(30%-59%),172123-25 and support further clinical evaluation. The
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optimal duration of quizartinib maintenance therapy is unknown. How-
ever, given that there is elevated risk of relapse in subjects with FLT3-
ITD-mutated AML within the first 24 months following HCT, > it
would appear to be optimal to continue maintenance therapy in these
patients for at least 2 years. The evaluation of quizartinib as posttrans-
plant maintenance therapy has been included in an ongoing random-
ized phase 3 study (QUANTUM-R, NCT02039726) comparing
quizartinib with salvage chemotherapy in FLT3-ITD-mutated R/R
AML. Additionally, the phase 3 QUANTUM-First study (NCT02668653)
is evaluating quizartinib in combination with standard of care induc-
tion/consolidation chemotherapy and as maintenance therapy in newly
diagnosed patients with FLT3-ITD-mutated AML. These studies will
provide valuable information on the benefit and optimal duration of
quizartinib maintenance therapy in AML patients harboring FLT3-ITD

mutation.
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