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GILTERITINIB MAINTENANCE WITHOUT HSCT

Results: In total, 98 patients were randomized (gilteritinib, n = 63; placebo, n = 35).
RFS was not significantly different between the arms (hazard ratio, 0.74; 95%
confidence interval, 0.41-1.34; p = .16). RFS rates for the gilteritinib and placebo
arms were 68.5% and 55.3% at 1 year, 51.8% and 44.9% at 2 years, and 41.2% and
40.8% at 3 years, respectively. OS was not significantly different between the arms
but may have been affected by subsequent AML therapies after discontinuation. In
patients who received subsequent therapy (gilteritinib, 46.8%; placebo, 60.0%), a
higher percentage of placebo-treated (57.1%) versus gilteritinib-treated patients
(27.6%) underwent HSCT. At the end of treatment, 96.4% of gilteritinib-treated and
85.7% of placebo-treated patients had undetectable MRD. Relapsed placebo-
treated (86.7%) versus gilteritinib-treated patients (34.8%) had a greater FLT3
mutational burden. No new significant safety concerns were noted.

Conclusions: The primary end point was not achieved; however, an observed trend
toward potential benefit was noted in patients with FLT3-ITD AML who had not
undergone prior HSCT.
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INTRODUCTION

Acute myeloid leukemia (AML) is a genetically heterogeneous disease
with several molecular subgroups.® Among the most common AML
mutations are aberrations in the FMS-like tyrosine kinase 3 (FLT3)
gene that occur in 20%-30% of adult patients.™ There are two
types of FLT3 aberrations: internal tandem duplications (ITDs), which
are present in 19%-25% of patients, and tyrosine kinase domain
(TKD) point mutations, which occur in 5%-6% of patients.*> Aber-
rations of FLT3 lead to tyrosine kinase receptor activation, which
promotes hematopoietic stem cell proliferation.® FLT3-ITD AML is
associated with shorter overall survival (OS) and disease-free sur-
vival (DFS) rates compared with FLT3-wild-type AML.>” Further-
more, patients with FLT3-ITD AML have a significantly greater risk of
relapse at 5 years compared with patients without FLT3 aberrations
(64% vs. 44%), even when some patients receive allogeneic he-
matopoietic stem cell transplantation (HSCT).8

The current AML therapy for eligible patients includes induction
therapy to achieve complete remission (CR), followed by consolida-
tion and/or maintenance therapy to maximize the duration of
remission and response.” To prevent relapse, HSCT is recommended
in the majority of patients with “intermediate-risk” AML, which in-
cludes patients with FLT3-ITD AML.” However, HSCT is still not
feasible for all patients because of biological and/or socioeconomic
factors.'® Consequently, there is a need for maintenance treatment
strategies for patients with FLT3-ITD AML who are unable to un-
dergo allogeneic HSCT. The standard treatment for patients with
newly diagnosed FLT3-mutated AML who are fit for intensive therapy
is midostaurin (a first-generation tyrosine kinase inhibitor [TKI]) in
combination with chemotherapy during induction and consolidation
therapy,” and quizartinib (a second-generation TKI)*? in combination

(FLT3-ITD AML), gilteritinib, maintenance therapy, measurable residual disease

with chemotherapy is also approved for patients with newly diag-
nosed FLT3-ITD AML.*?

Midostaurin treatment may be continued as maintenance ther-
apy in patients with FLT3-mutated AML but its value before and/or

after allogeneic HSCT is unclear,”!?

whereas quizartinib is approved
as maintenance therapy after consolidation chemotherapy but is not
approved for use after allogeneic HSCT.12

Gilteritinib is a second-generation, highly selective, small-
molecule FLT3 TKI with an inhibitory effect against both FLT3-ITD
and FLT3-TKD aberrations.*>** The efficacy and safety of gilteritinib
have been demonstrated in patients with relapsed/refractory (R/R)
FLT3-mutated AML* and the drug received Food and Drug
Administration approval as a monotherapy in 2018 for this indica-
tion.* However, no study to date has investigated the efficacy and
safety of gilteritinib as maintenance therapy in patients with newly
diagnosed FLT3-ITD AML in first CR (CR1) who did not proceed to
allogeneic HSCT. The GOSSAMER study sought to determine
whether gilteritinib might benefit these patients. The primary
objective of this phase 2 study was to assess relapse-free survival
(RFS) in patients with FLT3-ITD AML in CR1 who were not

receiving HSCT and who were treated with gilteritinib or placebo.

MATERIALS AND METHODS
Study design
Original phase 3 study design

This study was originally planned as a phase 3 study with an initial
target sample size of 354 patients. Patient follow-up was intended
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for 3 years after an initial 30-day follow-up visit or until 80% of
patients had an RFS event, whichever came first. However, because
of a substantially slower enrollment rate than originally anticipated, a
protocol amendment was implemented that removed the adaptive
design enrollment method, reduced the target sample size, and
reduced the number of RFS events expected at the time of the pri-
mary analysis. On the basis of this amendment the study was
changed to a randomized phase 2 study.

Amended phase 2 study design

GOSSAMER (NCT02927262) was a phase 2, randomized, placebo-
controlled, double-blind, two-arm study that compared the effect
of gilteritinib as maintenance therapy versus placebo after induction
and/or consolidation therapy in adult patients with FLT3-ITD AML in
CR1 where a decision was made not to continue with allogeneic
HSCT. The study was conducted at 63 centers in North America,
Europe, South America, and Asia. Patients were enrolled from April
18, 2017, until June 6, 2019. Before randomization, patients entered
a 14-day screening period before starting study treatment, after
which patients were randomized 2:1 to receive gilteritinib or placebo.

Patients received treatment for up to 2 years or until discon-
tinuation criteria were met. After treatment discontinuation, patients
had a 30-day follow-up visit for safety before entering the long-term
follow-up period (until final database lock on August 16, 2021) for
data collection on subsequent AML treatment, remission status, and
survival (Figure S1).

Discontinuation criteria for patients included withdrawal of
consent; noncompliance with the study protocol; deviation from one
or more of the inclusion or exclusion criteria; development of unac-
ceptable toxicity; a study investigator’s opinion that continuation of
study treatment would be detrimental to the patient; patient relapse;
the patient beginning other antileukemic therapy (including HSCT);
loss of the patient to follow-up; and patient pregnancy or death. The
decision to proceed with other antileukemic therapy (including
HSCT) was made by the treating physician, and was not prespecified
in the study protocol at the time of patient recruitment.

Ethics

The study protocol and other relevant documents were reviewed and
approved by the study site Institutional Review Board/Independent
Ethics Committee before the start of the study and before the
authorization of drug shipment to the study site. The study was
conducted in accordance with International Council for Harmo-
nisation guidelines for Good Clinical Practice, the Declaration of
Helsinki, Council for International Organizations of Medical Sciences
international ethical guidelines, and applicable regulations/guidelines
governing clinical study conduct and ethical principles. Written
informed consent was obtained from each patient before the initia-

tion of any study or screening procedures.

Participants

The study enrolled adults diagnosed with FLT3-ITD AML in CR1
(including patients in CR with incomplete platelet recovery and CR
with incomplete hematologic recovery) for whom a decision not to
proceed with transplantation was made or a suitable donor could not
be identified. All patients received induction and consolidation
treatment before enrollment.

The main inclusion criteria for patients were less than 2 months
from the start of their last consolidation therapy cycle; completed the
recommended number of consolidations as per local practice; not
used FLT3 inhibitors except during induction and/or consolidation
therapy within the 4 weeks before enrollment; met predefined clin-
ical laboratory test criteria; and suitable for oral administration of
gilteritinib or placebo. Patients who had undergone previous alloge-
neic HSCT were ineligible. Detailed inclusion and exclusion criteria

are provided in Supplementary Methods.

Treatment procedures

Patients were instructed to take oral gilteritinib (120 mg) or placebo
tablets once daily. Treatment dosing could be interrupted or
reduced if necessary for patient safety. Drug doses could be
reduced from 120 mg to 80 and 40 mg, and were reduced stepwise
by one dose level per day. A maximum of two dose-level reductions
was permitted. Treatment was interrupted if a grade 3 or greater
adverse event (AE) occurred and the investigator considered the AE
possibly or probably related to the treatment. National Cancer
Institute Common Terminology Criteria for Adverse Events (version
4.03) was used to grade AEs. Treatment could be resumed at the
next lower dose level if the AE level decreased to less than one, or
at the original dose if the investigator considered the AE unrelated
to the gilteritinib treatment (further details are provided in
Table S1).

End points

The primary end point was RFS, which was defined as the time from
randomization until relapse or death from any cause. Leukemia-
specific relapse was defined as bone marrow blasts of 5% or
higher, any circulating blasts, and any extramedullary blast foci,
which was according to the revised International Working Group
criteria.’’ The key secondary end point was OS, which was defined as
the time from randomization until death from any cause.

Other secondary end points included event-free survival (EFS;
defined as the time from randomization until relapse, treatment
discontinuation, initiation of other antileukemic treatments, or
death); measurable residual disease (MRD); and the relationship
between MRD and RFS. MRD was determined with a highly
sensitive next-generation sequencing platform specific to FLT3-ITD

mutations, and was analyzed by a sponsor-designated central
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laboratory by using bone marrow samples. The FLT3/ITD mutation
ratio was measured as the proportion of FLT3-ITD alleles relative to
the total FLT3 alleles (including both wild-type and mutant alleles).
Changes from baseline in MRD and the relationship between MRD
and RFS were measured at a logio-transformed overall FLT3/ITD
mutation ratio of >—4/<—4 and an additional cutoff of >—6/<-6.
MRD was assessed at baseline and 3, 6, 12, and 24 months/end of
treatment (EOT). The assessment of FLT3 mutation status at relapse

was an exploratory end point.

Statistical analyses

Details of the statistical plan for the original phase 3 study are pro-
vided in Supplementary Methods. Efficacy analyses were conducted
with the full analysis set (FAS), which comprised all patients ran-
domized to gilteritinib or placebo. A safety analysis set (SAS) included
all randomized patients receiving at least one dose of the study
treatment. The primary outcome of RFS was treated as a time-to-
event variable. The median RFS in the placebo arm was assumed to
be 15 months on the basis of the control arm data from patients with
FLT3 mutations achieving CR1 after induction and consolidation
treatment in the RATIFY trial.!® A total of 54 relapse or death events
were determined to provide 83.2% power to detect a hazard ratio
(HR) of 0.5, which corresponded to a 24% between-group difference
in 2-year RFS rates.

RFS was compared between treatment arms with a stratified log-
rank test performed at a one-sided 0.075 significance level. The
stratified log-rank test was used to test the null hypothesis that RFS
in the gilteritinib arm was worse than or equal to RFS in the placebo
arm versus the alternative hypothesis that RFS in the gilteritinib arm
was better than RFS in the placebo arm. The log-rank test was
stratified for patient age at randomization (<60 and >60 years);
screening MRD status (yes/no); geographic region (North America or
Europe, or Asia/Pacific/South America/Central America/rest of the
world); and use of FLT3-inhibiting agents during induction and/or
consolidation treatment (yes/no). The presence of MRD was
considered detectable if the logio-transformed overall FLT3/ITD
mutation ratio was >—4; a mutation ratio of <-4 meant that MRD
was undetectable.

OS and EFS were also analyzed with a stratified log-rank test
with the same strata as the RFS analysis. A sequential multiple test
procedure was used to control for overall type | error at the one-
sided 0.075 significance level, and formal significance testing of OS
was only conducted if the RFS comparison was statistically signifi-
cant. Kaplan-Meier curves were used to estimate RFS, OS, and EFS
and 95% confidence intervals (Cls). A sensitivity analysis of OS was
conducted by censoring patients who initiated other antileukemic
treatments (including HSCT) at the time of first HSCT or first non-
HSCT antileukemic treatment, whichever occurred first. A post hoc
analysis was conducted to calculate relapse rates at 6 months and 1

year.

RESULTS
Patient disposition

Of 124 screened patients, 98 (79.0%) were randomized to gilteritinib
(63 of 98; 64.3%) or placebo (35 of 98; 35.7%) (Figure 1). At the end
of the 2-year treatment period, 20 of 63 (31.7%) and 12 of 35
(34.3%) patients in the gilteritinib and placebo arms, respectively,
completed treatment. In total, 94 of 98 patients (95.9%) reached the
30-day follow-up evaluation (gilteritinib, 59 of 63 [93.7%]; placebo,
35 of 35 [100%]). The long-term follow-up evaluation was reached by
39 of 98 patients (39.8%), with similar percentages of patients in both
treatment arms. Disease relapse was the most common reason for

study discontinuation (Figure 1).

Patient baseline characteristics

Overall, 47 of 98 patients (48.0%) were male, the median age was
64.0 years (range, 22-79 years), and 74 of 98 patients (75.5%) had
an intermediate cytogenetic risk. Most patients had undetectable
MRD at screening (84 of 98; 85.7%) and had not used FLT3 in-
hibitors during induction and/or consolidation (76 of 98; 77.6%)
(Table 1).

The median (minimum, maximum [min, max]) disease duration
from initial diagnosis to randomization was 6.5 months (0.5, 14.4
months) in the gilteritinib arm and 5.9 months (2.7, 21.7 months) in
the placebo arm. Overall, 52 of 98 patients (53.1%) gave the reason
for not undergoing HSCT as “other,” whereas 31 of 98 patients
(31.6%) did not undergo HSCT because of the patient’s choice and 15
of 98 patients (15.3%) had no available donor (Table 1).

Treatment exposure

The median (min, max) treatment duration was 427.0 days (7744
days) in the gilteritinib arm and 212.0 days (1736 days) in the placebo
arm. The median average daily dose of gilteritinib was 120.0 mg/day.
In the gilteritinib arm, 24 of 62 patients (38.7%) had dose decreases
and 28 of 62 patients (45.2%) had dose interruptions.

Subsequent AML therapies

At the end of the data cutoff date, 21 of 35 patients (60.0%) in the
placebo arm had subsequent AML therapy compared with 29 of 62
patients (46.8%) in the gilteritinib arm. Of these patients, 12 (57.1%)
and eight (27.6%) in the placebo and gilteritinib arms, respectively,
received a subsequent allogeneic HSCT (Table S2). The most common
reason for undergoing allogeneic HSCT was any molecular relapse in
the gilteritinib arm (three of eight; 37.5%) and morphologic relapse in
the placebo arm (two of 12; 16.7%) (Table S2).
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Screened for eligibility

N =124 Excluded
n=26(21.0%)
« Screen failure, n =24 (92.3%)
» Withdrawal by patient, n=1 (3.8%)
» Other,*n =1 (3.8%)
Randomized
N=98

Randomized
to gilteritinib
N=863

Gilteritinib not received
n=1(1.6%)

Discontinued treatment
n=59 (93.7%)
» Disease relapse, n=23 (36.5%)
» Completed, n=20 (31.7%)
» Other,t n=5(7.9%)
» Adverse event, n=7 (11.1%)
» Withdrawal by patient, n=3 (4.8%)
* Death, n=1(1.6%)

Randomized
to placebo
N=35

Discontinued treatment
n=35(100%)
« Disease relapse, n =18 (51.4%)
« Completed, n =12 (34.2%)
« Other,f n=4 (11.4%)
« Adverse event, n =1 (2.9%)
« Withdrawal by patient, n=0
« Death,n=0

Reached 30-day follow-up evaluation*
n=59(93.7%)
« Completed, n =52 (82.5%)
« Death, n=3 (4.8%)
« Withdrawal by patient, n=2 (3.2%)
« Other,n=2(3.2%)

Reached 30-day follow-up evaluation®
n=35(100%)
« Completed, n =31 (88.6%)
* Death,n =2 (5.7%)
« Withdrawal by patient, n=1 (2.9%)
« Other,n =1 (2.9%)

Reached long-term follow-up evaluation®

n =26 (41.3%)
« Completed, n =2 (3.2%)
« Death, n =21 (33.3%)
« Withdrawal by patient, n =2 (3.2%)
« Lost to follow-up, n =1 (1.6%)

« Completed, n =0

+ Death, n =11 (31.4%)

» Withdrawal by patient, n =2 (5.7%)
« Lost to follow-up, n =0

Reached long-term follow-up evaluation®

n=13(37.1%)

FIGURE 1 Patient disposition. *The patient’'s MRD status was not available in time for randomization; therefore, the patient was
rescreened and given a new patient number. TIn total across both treatment arms, the end-of-treatment category of “other” included physician
decision (n = 3); the patient became eligible for transplant and proceeded to transplant (n = 3); the patient was not eligible for the study
(n = 1); MRD was detected (n = 1); and the patient was randomized in error (n = 1). *After treatment discontinuation, patients had a 30-day
follow-up visit for safety as per the study protocol. SAfter the 30-day safety follow-up visit, patients entered the long-term follow-up period
for collection of subsequent acute myeloid leukemia treatment, remission status, and survival information as per the study protocol. Follow-up
continued until the final database lock. MRD indicates measurable residual disease.

Primary end point
RFS

The primary end point of RFS was not met; there was no statistically
significant difference in RFS in patients treated with gilteritinib as
maintenance therapy compared with placebo (HR, 0.74; 95% Cl, 0.4~
1.34; p = .16) (Figure 2). A total of five of 29 gilteritinib-treated pa-
tients (17.2%) and three of 15 placebo-treated patients (20.0%) were
censored with a new AML therapy or HSCT. In the gilteritinib arm, 34
of 63 patients (54.0%) had RFS events compared with 20 of 35 pa-
tients (57.1%) in the placebo arm. The median (95% Cl) duration of
RFS was 24.0 months (14.1 months to not estimable) in the gilteritinib
arm and 15.8 months (3.0 months to not estimable) in the pla-
cebo arm.

In the gilteritinib versus placebo arms, the RFS rates (95% Cl) at
1, 2, and 3 years were 68.5% (55.1%-78.6%) versus 55.3% (37.1%-

70.2%), 51.8% (38.2%-63.8%) versus 44.9% (27.4%-61.0%), and
41.2% (27.9%-54.0%) versus 40.8% (23.6%-57.4%), respectively
(Table S3).

Secondary end points
oS

The median (95% CI) follow-up of OS was 33.9 months (28.8-36.4
months) in the gilteritinib arm and 33.4 months (26.5-39.6 months)
in the placebo arm. There were 21 of 63 deaths (33.3%) in the
gilteritinib arm and 11 of 35 deaths (31.4%) in the placebo arm.
Death without relapse was reported in three of 63 patients (8.8%)
in the gilteritinib arm and no patients in the placebo arm.

There were no significant differences in OS between treatment
arms (HR, 1.13; 95% Cl, 0.54-2.36; p = .63) (Figure 3). In both arms,
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TABLE 1 Patient baseline characteristics.

Characteristic Gilteritinib (n = 63) Placebo (n = 35) Total (N = 98)
Sex, No. (%)

Female 31 (49.2) 20 (57.1) 51 (52.0)

Male 32 (50.8) 15 (42.9) 47 (48.0)
Race, No. (%)

White 38 (60.3) 22 (62.9) 60 (61.2)

Asian 17 (27.0) 10 (28.6) 27 (27.6)

Other 1 (1.6) 0 1 (1.0)

Not allowed to be collected 7 (11.1) 3 (8.6) 10 (10.2)
Age, years

Mean (SD) 61.4 (11.0) 59.9 (13.9) 60.9 (12.1)

Median (min, max) 64.0 (27, 79) 64.0 (22, 79) 64.0 (22, 79)
Age group (years), No. (%)

<60 24 (38.1) 13 (37.1) 37 (37.8)

>60 39 (61.9) 22 (62.9) 61(62.2)
Baseline ECOG status,® No. (%)

0-1 63 (100) 35 (100) 98 (100)
BMI, kg/m?

Mean (SD) 25.8 (5.5) 25.8 (5.2) 25.8 (5.4)

Median (min, max) 25.1 (18, 46) 26.0 (16, 39) 25.4 (16, 46)
Cytogenetic risk status, No. (%)

Intermediate 45 (71.4) 29 (82.9) 74 (75.5)

Unfavorable 3(4.8) 1(2.9) 4 (4.1)

Favorable 2 (3.2) 0 2 (2.0)

Other® 13 (20.6) 5 (14.3) 18 (18.4)
MRD* detected at screening per IRT at randomization, No. (%)

Yes 8 (12.7) 6(17.1) 14 (14.3)

No 55 (87.3) 29 (82.9) 84 (85.7)
Use of FLT3 inhibitor during induction and/or consolidation per IRT at randomization,® No. (%)

Yes 12 (19.0) 10 (28.6) 22 (22.4)

No 51 (81.0) 25 (71.4) 76 (77.6)
Disease duration from initial diagnosis until randomization,® months

Mean (SD) 6.7 (2.3) 6.8 (3.6) 6.7 (2.8)

Median (min, max) 6.5 (0.5, 14.4) 5.9(27,21.7) 6.1 (0.5, 21.7)
Reason for not undergoing HSCT, No. (%)

Patient choice 19 (30.2) 12 (34.3) 31 (31.6)

No available donor 11 (17.5) 4 (11.4) 15 (15.3)

Other 33 (52.4) 19 (54.3) 52 (53.1)
Prior use of FLT3 inhibitor during induction and/or consolidation treatment,d No. (%)

No 50 (79.4) 29 (82.9) 79 (80.6)

Yes 13 (20.6) 6(17.1) 19 (19.4)

Midostaurin 10 (15.9) 6(17.1) 16 (16.3)
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TABLE 1 (Continued)

Characteristic Gilteritinib (n = 63) Placebo (n = 35) Total (N = 98)
Quizartinib 3(4.8) 0 3(3.1)
Other 1(1.6) 0 1 (1.0

Response to treatment,’ No. (%)

CR 55 (87.3) 30 (85.7) 85 (86.7)
CRi 4 (6.3) 3(8.6) 7(7.1)
CRp 3(4.8) 0 3(31)
Not applicable 0 1(2.9) 1(1.0)

Abbreviations: AML, acute myeloid leukemia; BMI, body mass index; CR, complete remission; CRi, complete remission with incomplete hematologic
recovery; CRp, complete remission with incomplete platelet recovery; ECOG, Eastern Cooperative Oncology Group; FLT3, FMS-like tyrosine kinase 3;
HSCT, hematopoietic stem cell transplantation; IRT, interactive response technology; ITD, internal tandem duplication; max, maximum; min, minimum;
MRD, measurable residual disease; SD, standard deviation.

2|f a patient was randomized but not treated, screening ECOG status was used as the baseline ECOG status.

bThe category of “other” included those with a cytogenetic risk status that could not be categorized as favorable, intermediate, or unfavorable.
“Undetectable MRD was defined as a logyp-transformed overall FLT3/ITD mutation ratio of <4.

9The frequency of prior use of FLT3 inhibitors varies between rows because of differences between data collected in the electronic data capture system
and IRT entries undertaken for randomization and stratification.

®The duration of disease was calculated from initial diagnosis of AML to randomization.

fIf a patient had multiple prior AML therapies, the patient was summarized under the last AML therapy administered before randomization.

107 — Gilteritinib — ——— Placebo
_ 08+
2
>
2
3
& 0.6
@
£
[
.S_; 0.4+
E
3
o
* 021
HR, 0.74; Events of N Median (95% CI)
95% Cl, 0.41-1.34 Gilteritinb 34 of 63 24.02 (14.06 to NE)
00 p=.16 Placebo 20 0f 35  15.84 (3.02 to NE)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Duration of relapse-free survival (months)
Number at risk

Gilteritinib 63 60 59 56 53 52 51 46 45 45 41 40 39 38 36 3534 323028282727262624222017 1616 161515141111 9 8 8 8 8 7 6 5542 1 |10

Placebo 353026232221 19181818171717161615141414141413131313131212109 8 8 8 8 7 77 555322 1 1 1 00000

FIGURE 2 Kaplan-Meier estimate of RFS. The primary analysis of RFS was performed at a one-sided 0.075 significance level to test the
null hypothesis that RFS in the gilteritinib arm is worse than or equal to RFS in the placebo arm, versus the alternative hypothesis that RFS in
the gilteritinib arm is better. The p value was calculated from a stratified one-sided log-rank test. Stratification factors were age, geographic
region, the presence of measurable residual disease at screening, and use of FLT3-inhibiting agents per interactive response technology. HRs
were based on a Cox proportional hazards model. Assuming proportional hazards, an HR of <1 indicated a reduction in hazard in favor of the
gilteritinib arm. Cl indicates confidence interval; FLT3, FMS-like tyrosine kinase 3; HR, hazard ratio; NE, not estimable; RFS, relapse-free
survival.
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FIGURE 3 Kaplan-Meier estimate of OS. OS was analyzed in the full analysis set with a stratified log-rank test. With the sequential
multiple test procedure to control for overall type | error at the one-sided 0.075 significance level, formal significance testing of OS was
conducted only if the RFS comparison was statistically significant. Otherwise, OS analysis was considered exploratory. Stratification factors
were age, geographic region, the presence of measurable residual disease at screening, and use of FLT3-inhibiting agents per interactive
response technology. HRs were based on a Cox proportional hazards model. Assuming proportional hazards, an HR of <1 indicated a reduction
in hazard in favor of the gilteritinib arm. Cl indicates confidence interval; FLT3, FMS-like tyrosine kinase 3; HR, hazard ratio; NE, not estimable;

OS, overall survival; RFS, relapse-free survival.

the OS rates at 1, 2, 3, and 4 years were similar (Table S3). A
sensitivity analysis of OS that censored patients who initiated other
antileukemic treatments at the time of their first antileukemic
treatment was consistent with the original analysis (HR, 1.60; 95% Cl,
0.33-7.75; p = .72).

EFS

A total of 69 of 98 patients (70.4%) had EFS events throughout the
study period, with similar rates between gilteritinib-treated patients
(44 of 63; 69.8%) and placebo-treated patients (25 of 35; 71.4%).
There was no significant difference in EFS between treatment arms
(HR, 0.86; 95% Cl, 0.51-1.46; p = .30) (Figure 4). The rates of EFS
at 1, 2, and 3 vyears were similar between treatment arms
(Table S3). The median (95% Cl) duration of EFS was 14.1 months
(9.9-23.7 months) in the gilteritinib arm and 6.7 months (2.9-22.0

months) in the placebo arm.

MRD

In patients with available MRD data, the median (min, max)
quantitative  MRD was similar between the gilteritinib arm
(—6.0 [-6.0, —1.3]) and placebo arm (—5.8 [-6.0, —1.7]) at baseline.

There were no significant differences between treatment arms
in the change from baseline MRD values at any time point
(Figure 5).

At 24 months/EQT, 27 of 28 gilteritinib-treated patients (96.4%)
and 12 of 14 placebo-treated patients (85.7%) had undetectable
MRD. There were no significant differences in the detection of MRD
between treatment arms at any time point (Table S4).

Relationship between MRD and RFS

In patients with undetectable MRD at baseline, the HR (95% Cl) for
RFS in patients treated with gilteritinib versus placebo was 0.92
(0.35-2.40) (p = .86), whereas for patients with detectable MRD at
baseline it was 0.80 (0.39-1.65) (p = .55) (Figure 6).

Exploratory end points

Detection of FLT3 mutation at relapse

In patients who discontinued treatment because of relapse and had
FLT3 sequencing performed at relapse, eight of 23 gilteritinib-treated

patients (34.8%) compared with 13 of 15 placebo-treated patients
(86.7%) had a FLT3 mutation detected.
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FIGURE 4 Kaplan-Meier estimate of EFS. EFS was analyzed with a stratified one-sided log-rank test with a one-sided 0.075 significance
level. Stratification factors were age, geographic region, the presence of measurable residual disease at screening, and use of FLT3-inhibiting
agents per interactive response technology. HRs were based on a Cox proportional hazards model. Assuming proportional hazards, an HR
of <1 indicated a reduction in hazard in favor of the gilteritinib arm. Cl indicates confidence interval; EFS, event-free survival; FLT3, FMS-like
tyrosine kinase 3; HR, hazard ratio.
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FIGURE 5 Median change from baseline in quantitative MRD as measured by a log4o-transformed overall FLT3/ITD mutation ratio. Error
bars represent min and max values. *MRD was measured as a logo-transformed overall FLT3/ITD mutation ratio (limit of detection, 107).
Change from baseline by ratio was defined as postbaseline value/baseline value. Median (min, max) baseline values were —6.0 (6.0, —1.3) in
the gilteritinib arm and —5.8 (—6.0, —1.7) in the placebo arm. TTwo-sided p values from analysis of covariance including treatment, age group,
geographic region, and use of FLT3-inhibiting agents per interactive response technology as fixed factors and baseline score as the covariate.
EOT indicates end of treatment; FLT3, FMS-like tyrosine kinase 3; ITD, internal tandem duplication; max, maximum; min, minimum; MRD,
measurable residual disease.
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FIGURE 6 Kaplan-Meier estimate of RFS by MRD status at baseline. MRD was measured as a logso-transformed overall FLT3/ITD

mutation ratio (limit of detection, 107%). MRD was considered detectable if the log;o-tranformed FLT3/ITD mutation ratio was >-6; a mutation
ratio of <-6 meant MRD was undetectable. *In each subgroup, the HR was estimated with an unstratified Cox proportional hazards model.
Assuming proportional hazards, an HR of <1 indicated a reduction in hazard in favor of the gilteritinib arm. TBased on the Wald test. *For each
subgroup, the interaction p value is from a Cox regression model, which included treatment, covariate, and treatment-covariate interaction
terms. Cl indicates confidence interval; FLT3, FMS-like tyrosine kinase 3; HR, hazard ratio; ITD, internal tandem duplication; MRD, measurable

residual disease; RFS, relapse-free survival.

Post hoc analysis of relapse rates

The relapse rates (95% Cl) at 6 months were 14.7% (7.9%-26.4%)
and 41.6% (27.1%-60.0%) in the gilteritinib and placebo arms,
respectively. At 1 year, relapse rates were 28.4% (18.7%-41.6%)
in the gilteritinib arm and 44.7% (29.8%-62.9%) in the pla-

cebo arm.

Safety
AEs

In the SAS, 58 of 62 gilteritinib-treated patients (93.5%) and 33 of 35
placebo-treated patients (94.3%) experienced at least one treatment-
emergent adverse event (TEAE) (Table 2). Study intervention-related
TEAEs were reported in 51 of 62 patients (82.3%) in the gilteritinib
arm compared with 20 of 35 patients (57.1%) in the placebo arm.
Study intervention-related TEAEs leading to treatment withdrawal
were similar between arms (gilteritinib, five of 62 [8.1%]; placebo,
two of 35 [5.7%]). Only one patient in each treatment arm had a
TEAE that led to death (Table 2). Serious TEAEs were reported by 24
of 62 patients (38.7%) in the gilteritinib arm and 14 of 35 patients
(40.0%) in the placebo arm. Serious study intervention-related
TEAEs were reported in 10 of 62 patients (16.1%) and three of 35

patients (8.6%) in the gilteritinib and placebo arms, respectively

(Table 2). Increased blood creatine phosphokinase was the most
commonly reported TEAE (>10%) in the gilteritinib arm, whereas
nausea was the most common TEAE in the placebo arm (Table S5).

DISCUSSION

To our knowledge, this is the first study to explore the use of gil-
teritinib as maintenance therapy in patients with FLT3-ITD AML in
CR1 not receiving HSCT. Compared with placebo, gilteritinib treat-
ment showed a numerical trend of improvement in RFS (8.2 months)
but this was not statistically significant (HR, 0.74; 95% Cl, 0.41-1.34;
p = .16), and the primary objective was not met.

These results may have been affected by the change in trial
design from a phase 3 to a phase 2 study, which led to an important
power reduction. The high number of patients with undetectable
baseline MRD may have also affected the results because in patients
with AML, MRD negativity is associated with superior DFS and 0S.%?
Patients in the gilteritinib arm demonstrated a nonsignificant
improvement in median RFS (24.0 months) compared with the pla-
cebo arm (15.8 months). Furthermore, there were nonsignificant but
increased RFS rates at 1 year (gilteritinib, 68.5% vs. placebo, 55.3%)
and 2 years (gilteritinib, 51.8% vs. placebo, 44.9%) and numerically
lower relapse rates at 6 months and 1 year in the gilteritinib arm
compared with the placebo arm. These results suggest that gilter-

itinib may be effective in reducing the rate of early relapse because
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TABLE 2 Overview of TEAEs and deaths.

Gilteritinib® (n = 62), No. (%) Placebo (n = 35), No. (%)

TEAE®

Study intervention-related® TEAE

TEAE before relapse

Study intervention-related® TEAE before relapse

Serious TEAE®

Study intervention-related® serious TEAE¢

TEAE leading to death

Study intervention-related® TEAE leading to death

TEAE leading to withdrawal of treatment

Study intervention-related® TEAE leading to withdrawal of treatment
Grade 3 or higher TEAE®

Study intervention-related® grade 3 or higher TEAE®

TEAE leading to dose reduction

Study intervention-related® TEAE leading to dose reduction
TEAE leading to dose interruption

Study intervention-related® TEAE leading to dose interruption

Deathf

58 (93.5) 33 (94.3)
51 (82.3) 20 (57.1)
57 (91.9) 28 (80.0)
51 (82.3) 15 (42.9)
24 (38.7) 14 (40.0)
10 (16.1) 3(8.6)
1(1.6) 1(2.9)
0 1(2.9)
15 (24.2) 6 (17.1)
5(8.1) 2(5.7)
42 (67.7) 18 (51.4)
33(53.2) 4(11.4)
15 (24.2) 1(2.9)
14 (22.6) 1(2.9)
35 (56.5) 4 (11.4)
31 (50.0) 1(2.9)
20 (32.3) 11 (31.4)

Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events; NCI, National Cancer Institute; TEAE, treatment-emergent adverse event.

®0One patient in the gilteritinib arm did not receive treatment and was not included in the safety analysis set.

PTEAE was defined as an adverse event observed from the start of the study intervention (gilteritinib or placebo) until 30 days from the last study

treatment.

“Possible or probable, as assessed by the investigator, or records where the relationship was missing.

dIncluded serious adverse events upgraded by the sponsor on the basis of review of the sponsor's list of “always serious” terms, if any update was done.

®The patient was counted once under the maximum NCI CTCAE grade. A missing CTCAE grade was considered the maximum CTCAE grade. If a patient
had at least one missing grade and at least one nonmissing grade of 5, the patient was counted in grade 5. If a patient had at least one missing grade and

all nonmissing grades of <5, the patient was counted in the missing category.

fAll reported deaths after the first study intervention administration.

FLT3-ITD AML is associated with increased relapse rates within the
first 2 years®

In addition, fewer patients in the gilteritinib arm compared with
the placebo arm had a FLT3 aberration detected at the time of
relapse or MRD at the end of the treatment period, although this
difference was not statistically significant. Together with the RFS
results, this suggests that gilteritinib treatment may delay FLT3-ITD-
related disease relapse.

Analysis of OS was considered exploratory because the primary
objective was not met, and results showed no significant differences
between the treatment arms. A potential confounding factor in the
analysis of OS was that patients could receive additional AML
treatments, including allogeneic HSCT, after discontinuing their
initial treatment. Patients have improved long-term survival after
undergoing HSCT, regardless of FLT3 mutation status.?’?? In addi-
tion, treatment with subsequent therapies after disease relapse has
previously been shown to be a confounder in survival data.?? In the
present study, a greater percentage of patients in the placebo arm
received subsequent AML therapy; of these patients, a larger number

of placebo-treated patients received allogeneic HSCT. However, a
sensitivity analysis censoring patients at the time of HSCT or other
leukemic treatments was consistent with the original OS analysis.

In line with the RFS and OS results observed in this study, there
was no significant difference in EFS for patients randomized to gil-
teritinib compared with placebo.

On the basis of the results from the RATIFY study,'® which
included patients with FLT3-ITD and FLT3-TKD AML, it is common
for patients with newly diagnosed FLT3-mutated AML to receive
midostaurin incorporated into standard induction and consolidation
chemotherapy.” However, the RATIFY study was not designed to
determine the independent effect of midostaurin maintenance ther-
apy.*® In the context of the present study, which included only pa-
tients with FLT3-ITD aberrations, analyses of the RATIFY subgroups
by FLT3 subtype showed that midostaurin maintenance therapy had
some benefit in patients with FLT3-ITD AML compared to placebo
but OS did not differ significantly according to the trial regimen
within each subgroup.’® In a post hoc exploratory analysis of the
RATIFY study in patients with FLT3-ITD AML only, the 5-year OS
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rates of patients in the midostaurin and placebo arms were 73.0%
and 53.0%, respectively.?® Similarly, in the present study, the 4-year
OS rates were 63.1% and 52.6% in the gilteritinib and placebo arms,
respectively. These results suggest that midostaurin and gilteritinib
have broadly similar effects compared with placebo. Notably, the
RATIFY trial and subsequent post hoc analysis were not powered for
subgroup analyses or to show statistically significant differences
between treatment groups.*®2% Any comparisons between studies
should be interpreted cautiously because the RATIFY trial included
both patients with FLT3-ITD and FLT3-TKD aberrations, there were
differences in sample size and trial design, and some patients in both
arms of this present study had previously received midostaurin.
Furthermore, the use of midostaurin as maintenance therapy remains
uncertain because of reports of increased gastrointestinal toxicity

t24 and inconclusive re-

and infections associated with the treatmen
sults on its impact on clinical outcomes.?®

In an analysis examining the relationship between baseline MRD
and RFS, it was found that in the gilteritinib and placebo arms the
probability of RFS was greater in patients with undetectable MRD at
baseline compared with patients with detectable MRD. These results
are in line with a recent meta-analysis, which found that DFS (including
RFS) was improved in patients with AML with undetectable MRD
across a variety of subgroups.'’ There is also evidence that patients
with FLT3-ITD AML with detectable MRD may benefit from the use of
FLT3 inhibitors (sorafenib, gilteritinib, or quizartinib).26 In contrast to
the results presented in the present study, results from the MORPHO
trial demonstrated that gilteritinib treatment led to significantly higher
RFS compared with placebo in patients with detectable MRD before or
after allogeneic HSCT.?” The benefit of FLT3 inhibition in patients with
detectable MRD has also been previously demonstrated.? The dif-
ferences between the results from the present study and those of other
studies may be due to the small number of patients in the placebo arm.
Furthermore, in the present study, a higher proportion of patients in
the placebo arm underwent subsequent HSCT, which has been shown
to affect the variant allele frequency of different genes,?® including
FLT3,%? and so may have acted as a confounder in this analysis. Future
evaluations are needed to examine the relationship between MRD and
RFS in the context of FLT3 inhibitor use.

Overall, maintenance therapy with gilteritinib was generally well
tolerated over 2 years, and there were no deaths in the gilteritinib
arm attributed to study intervention-related TEAEs. Although pa-
tients in the gilteritinib arm had more frequent TEAEs than in the
placebo arm, a similar number of patients in both arms had study
intervention-related TEAEs leading to treatment discontinuation.
The TEAEs reported in this study were consistent with those in phase
1, 2, and 3 clinical trials.*>3%3 This study contributes to the body of
evidence of the efficacy and safety of gilteritinib in other populations
of patients with AML, including patients with R/R FLT3-mutated
AML32 and those with newly diagnosed FLT3-mutated AML ineli-
gible for intensive chemotherapy.3?

This study's limitations include the small sample size; only a small

number of patients with detectable MRD at baseline, which limited

the interpretation of the results; and most patients had not previ-
ously received FLT3 inhibitors during induction and/or consolidation,
and as such the patient population for this study may not accurately
reflect patients with FLT3-ITD AML in clinical practice.

In summary, although the primary end point of improved RFS
with gilteritinib compared with placebo did not reach statistical sig-
nificance at the 2-year mark, some benefits and no new safety signals
were observed with gilteritinib treatment. This suggests that gilter-
itinib may be a treatment option for patients with FLT3-ITD AML in
CR1 who are unable to undergo allogeneic HSCT, and to bridge some
patients to transplant. However, further investigation into the use of

gilteritinib in this patient population is necessary.
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