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The phase 3 COMMODORE trial evaluated gilteritinib versus salvage chemotherapy (SC) in a predominantly Asian relapsed/
refractory (R/R) FLT3-mutated (FLT3™""") acute myeloid leukemia (AML) patient population. The primary endpoint was overall
survival (OS); secondary endpoints included event-free survival (EFS) and complete remission (CR) rate. As of June 30, 2020 (interim
analysis: 32.2 months after study initiation), 234 patients were randomized (gilteritinib, n =116; SC, n = 118). Median OS was
significantly longer with gilteritinib versus SC (9.6 vs. 5.0 months; HR 0.566 [95% Cl: 0.392, 0.818]; p = 0.00211) with a median follow-
up of 10.3 months. Median EFS was also significantly longer with gilteritinib (2.8 vs. 0.6 months; HR 0.551 [95% Cl: 0.395, 0.769];
p = 0.00004). CR rates with gilteritinib and SC were 16.4% and 10.2%, respectively; composite CR rates were 50.0% and 20.3%,
respectively. Exposure-adjusted grade >3 adverse event (AE) rates were lower with gilteritinib (58.38 events/patient-year [E/PY])
versus SC (168.30 E/PY). Common AEs with gilteritinib were anemia (77.9%) and thrombocytopenia (45.1%). Gilteritinib plasma
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concentration peaked ~4 h postdose; ~3-fold accumulation occurred with multiple dosing. The COMMODORE trial demonstrated
that gilteritinib significantly improved OS and EFS in predominantly Asian patients, validating the outcomes of gilteritinib from the

ADMIRAL trial in R/R FLT3™'"" AML.

Leukemia (2024) 38:2410-2418; https://doi.org/10.1038/s41375-024-02382-9

INTRODUCTION

Due to poor prognosis, additional treatment options for patients
with FLT3-mutated (FLT3™"*") acute myeloid leukemia (AML) who
are refractory to therapy or have relapsed (R/R) are needed
globally. For patients with R/R FLT3™“** AML, remission rates with
salvage chemotherapy (SC) appear lower, duration of remission is
shorter, and overall survival (OS) is decreased relative to patients
without FLT3 mutations [1-3]. Activated FLT3 with internal
tandem duplication (ITD) in and around the juxtamembrane
domain is present in up to 35% of AML cases; tyrosine kinase
domain (TKD) point mutations are present in 7-10% of AML cases
[3]. Compared with patients without FLT3-ITD mutations, those

with FLT3-ITD mutations have a higher relapse rate and reduced
disease-free survival and OS [4-8]. FLT3-TKD mutations are
associated with acquired resistance to quizartinib and sorafenib
[9, 101.

Gilteritinib has activity against FLT3-ITD and FLT3-TKD muta-
tions, is approved in multiple countries, including Japan and South
Korea, and has recently received conditional approval in China for
the treatment of R/R FLT3™'" AML [11-13]. In the phase 3
ADMIRAL trial, superior survival benefit and favorable safety
profile were shown for patients receiving gilteritinib versus those
receiving SC (hazard ratio [HR] 0.64 [95% Cl: 0.49, 0.83]; p < 0.001)
in the R/R FLT3™"** AML setting [14].
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To date, published evidence related to gilteritinib in Asian
patients with R/R FLT3™" AML is limited to uncontrolled,
nonrandomized studies [15, 16] and a subgroup analysis of
Japanese patients from the ADMIRAL trial [17]. Data from the
Japanese subgroup of ADMIRAL were based on a total of 48
patients of whom 33 received gilteritinib and 15 received SC [17].
Larger randomized, controlled trials of outcomes in a predomi-
nantly Asian population were therefore required. Furthermore, the
phase 3 COMMODORE study was initiated in China, Russia,
Singapore, Thailand, and Malaysia. Per requirements of the Center
for Drug Evaluation National Medical Products Administration in
China, the clinical benefit of gilteritinib in Chinese patients with
R/R FLT3™** AML from COMMODORE was used to support full
approval for gilteritinib in China. The objective of the COMMO-
DORE study was to analyze the efficacy and safety of gilteritinib
versus SC, as well as the pharmacokinetics (PK) of gilteritinib in
predominantly Asian patients with R/R FLT3™"*" AML.

METHODS

Study design

COMMMODORE (NCT03182244) is an ongoing phase 3, open-label,
multicenter, randomized study in patients with R/R FLT3™"*" AML (Fig. S1).
Patients with R/R FLT3™" AML from ~50 centers in China, Russia,
Singapore, Thailand, and Malaysia were randomized 1:1 to gilteritinib or
SC. Adults (aged =18 or per local regulations) with primary AML or AML
secondary to myelodysplastic syndrome who were refractory to or had
relapsed after first-line AML therapy (=1 cycle of standard dose
anthracycline containing induction therapy or other induction therapy
considered the optimum choice per investigator assessment). Patients had
an Eastern Cooperative Oncology Group (ECOG) performance status <2
and were positive for FLT3-ITD or FLT3-TKD D835 or 1836 mutations in bone
marrow or whole blood per central laboratory testing using previously
described polymerase chain reaction methodology where a mutant-to-
nonmutant allelic ratio >=0.05 denoted FLT3 mutation positivity [14].
Patients diagnosed with acute promyelocytic leukemia, BCR::ABL1-positive
leukemia, AML secondary to prior chemotherapy, or active central nervous
system disease were excluded. Other exclusion criteria were current or
history of New York Heart Association class 3 or 4 congestive heart failure,
mean of triplicate Fridericia corrected QT interval >450 msec, long QT
syndrome, coagulation abnormality (e.g., disseminated intravascular
coagulation), hypokalemia or hypomagnesemia, active hepatitis B or C,
human immunodeficiency virus, or other uncontrolled infection, active
hepatic disorder, clinically significant graft-versus-host disease (GVHD) or
systemic corticosteroid therapy for GVHD.

Before randomization, a chemotherapy regimen was investigator
preselected for each patient from either low-dose cytarabine (LoDAC);
mitoxantrone, etoposide, and intermediate-dose cytarabine (MEC); or
fludarabine, high-dose cytarabine, and granulocyte colony-stimulating
factor (FLAG); chemotherapy regimens are listed in Table S1. FLAG was
chosen as an SC option over FLAG plus idarubicin (FLAG-Ida), which was
administered in the ADMIRAL trial, based on the results of a survey of
physicians across several Asian countries. Survey results indicated a
preference for FLAG as the standard of care because it was considered less
toxic than FLAG-Ida. Because azacitidine is not approved for AML in China,
it was not included as a chemotherapy option in the COMMODORE trial.
Patients randomized to MEC or FLAG received one cycle of therapy and
were assessed for response on or after Day 15. The decision to continue
treatment with MEC or FLAG or observe for recovery was based on bone
marrow cellularity. Patients randomized to gilteritinib or LoDAC continued
treatment until a discontinuation criterion was met. Patients in the SC arm
could not cross over to the gilteritinib arm prior to the interim analysis.
Gilteritinib was administered at a starting dose of 120 mg/day.

Randomization was stratified by response to first-line therapy and
preselected chemotherapy. Patients had an end of treatment visit within
7 days after treatment discontinuation, followed by a 30-day follow-up,
and subsequently entered a long-term follow-up period for collection of
patient-reported outcomes, subsequent AML treatment, remission status,
and survival. A total of 21 patients enrolled from designated sites in China
who were randomized into the gilteritinib arm participated in the PK
cohort. Patients in the PK cohort were administered the study drug in the
same manner and underwent the same efficacy/safety assessments as
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other patients except for blood sampling for additional gilteritinib PK
measurements.

Dose interruptions/reductions for gilteritinib were permitted according
to prespecified criteria. Stepwise dose reduction to 80 or 40 mg/day was
permitted after the patient experienced a clinical benefit or in cases of
myelosuppression. Dose escalation to gilteritinib 200 mg per day was
permitted based on bone marrow and hematology results in patients not
achieving a composite complete remission (CRc; defined as combined
complete remission [CR], CR with incomplete hematologic recovery [CRi],
and CR with incomplete platelet recovery [CRp]) after Cycle 1. Patients in
the gilteritinib arm could undergo hematopoietic stem cell transplantation
(HSCT) without leaving the trial; gilteritinib was stopped and a pre-HSCT
visit performed prior to starting the HSCT conditioning regimen. Following
HSCT, patients could resume gilteritinib 30 to 90 days after transplantation
if they had successful engraftment without relapse or no uncontrolled
complications of transplantation. Treatment was administered over
continuous 28-day cycles.

Endpoints and assessments

The primary endpoint was OS. Key secondary efficacy endpoints were
event-free survival (EFS) and CR rate. Response to treatment was assessed
according to modified International Working Group criteria [18] (Table S2)
as was done in the ADMIRAL trial [14]. As such, CR was defined as the
presence of bone marrow regenerating normal hematopoietic cells with
achievement of a morphologic leukemia-free state, absolute neutrophil
count (ANC)>1x10%L, platelet count =100x10°L, normal marrow
differential with <5% blasts, and red blood cell and platelet transfusion
independence. The definition of CRp was fulfillment of all CR criteria except
for platelet recovery (platelet count =100 x 10%/L). The definition of CRi was
fulfillment of all CR criteria except for hematologic recovery (ANC = 1 x 10%/
L) with residual neutropenia, complete platelet recovery (platelet count
>100 x 10%/L), and red blood cell and platelet transfusion independence.
EFS was defined as the time from the date of randomization until the date
of documented relapse (including relapse after CR, CRp, and CRi), treatment
failure (discontinuation of treatment without previous response), reported
off-treatment relapse or initiation of a new AML therapy (excluding
subsequent on-study HSCT), or all-cause death, whichever occurred first. For
treatment failure, the event date was defined as the randomization date.
Additional secondary efficacy endpoints were leukemia-free survival,
duration of remission, and CRc rate; safety and PK were also evaluated.
Other secondary and exploratory endpoints including pharmacogenomic,
pharmacodynamic, and patient-reported outcomes, and healthcare
resource utilization were evaluated, but are not reported herein.

For patients receiving gilteritinib or LoDAC (low-intensity regimen), bone
marrow samples or biopsy were required during screening and on Day 1 of
Cycles 2 and 3. Patients not achieving CRc had bone marrow assessments
repeated at Day 1 of every two subsequent cycles. Patients achieving CRc
had bone marrow sampling repeated 1 month after the date of remission
and every three subsequent cycles or if there was suspicion of relapse. For
the MEC and FLAG groups (high-intensity regimens), bone marrow samples
were required during screening and at Day 1 of Cycle 2. An additional bone
marrow sample was required at Cycle 1, Day 15 or later (per institutional
guidelines) to evaluate the need for a second cycle. Blood sampling for PK
analyses were obtained at prespecified time points (Table S3).

Statistical analyses

This study implemented a group-sequential design using the O'Brien-
Fleming boundaries for OS and Pocock boundaries for EFS and CR rate as
implemented by Lan-DeMets alpha spending method with one interim and
one final analysis planned. An interim analysis, conducted by an
independent data monitoring committee (IDMC), was planned when
~50% of deaths had occurred. EFS and CR rate were analyzed according
to the sequential testing procedure on controlling overall type | error rate for
multiple endpoints; EFS was tested when the null hypothesis of OS was
rejected at the interim or final analyses, and CR rate was tested when the
null hypotheses of both OS and EFS were rejected hierarchically at the
interim or final analyses. Significance levels for EFS and CR rate were based
on Pocock alpha spending function. All statistical tests of treatment effects
were conducted at a two-sided 0.05 level of significance, unless otherwise
specified. Assuming a 1:1 randomization ratio with a 10% dropout rate, a
planned sample of ~318 patients would provide the trial with 90% power to
detect a difference in median OS between the gilteritinib group (7.7 months)
and SC (5.0 months) (HR for death of 0.65) on the basis of 230 deaths.
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OS and EFS were analyzed using a stratified log-rank test and a stratified Cox
proportional hazards model (with strata to control for response to first-line
AML therapy and preselected SC) for all patients randomized to treatment
(intention-to-treat population). Prespecified sensitivity analyses were per-
formed for OS and EFS for all randomized patients with FLT3 mutation based
on a central test (full analysis population). Subgroup analyses for the primary
efficacy endpoints were planned. Response rates were analyzed with the
Cochran-Mantel-Haenszel test (to control for response to first-line AML therapy
and preselected SC) and duration of remission and leukemia-free survival with
stratified Cox proportional hazards model in all randomized patients. Survival
curves and median time-to-event variables were estimated using the
Kaplan-Meier method and reported with corresponding 95% confidence
intervals (Cls). Median follow-up duration was calculated according to a reverse
Kaplan-Meier estimate.

Safety/tolerability were analyzed in all patients who received =1 dose of
study treatment; data were summarized descriptively. Safety evaluations
were based on adverse events (AEs; graded according to the National
Cancer Institute Common Terminology Criteria for Adverse Events version
4.03), clinical laboratory values, vital signs, electrocardiogram results, and
ECOG performance status. PK analyses were evaluated in patients with
sufficient plasma concentration data available to facilitate derivation of >1
PK parameter and for whom the dosing time on the day of sampling was
known. Non-compartmental analysis was performed after single and
multiple dosing of gilteritinib from Chinese patients in the PK cohort. PK
parameters were summarized using descriptive statistics.

Trial oversight

The trial protocol was approved by institutional review boards or
independent ethics committees at participating sites. This trial was
conducted in accordance with the study protocol, the International
Conference on Harmonisation of Technical Requirements for Registration
of Pharmaceuticals for Human Use guidelines, and the applicable
regulations and guidelines governing clinical study conduct and ethical
principles with their origin in the Declaration of Helsinki. Written and
signed informed consent were obtained from all patients or their guardian
or legal representative prior to screening. The study sponsor ensured that
the use and disclosure of protected health information obtained during
the trial complied with federal and/or regional legislation related to the
privacy and protection of personal information.

RESULTS
Patient demographics and disposition
As of June 30, 2020 (interim analysis data cutoff date; 32.2 months
from the date of study initiation), 234 patients were randomized
(gilteritinib, n=116; SC, n=118). Of the 118 patients in the SC
group, 57 received FLAG, 29 received MEC, and 18 received
LoDAC. Most patients were of Asian origin (85.9%; n =201/234),
with 64.5% (n = 151/234) from China. Median age was 50.5 years
in the total population, and 51.5 and 49.5 years in the gilteritinib
and SC groups, respectively; most patients had not previously
received FLT3 inhibitors (87.9% and 93.2%, respectively) (Table 1).
Baseline FLT3 mutations in the gilteritinib versus SC groups were:
FLT3-ITD (91.4% vs. 83.1%), FLT3-TKD (6.0% vs. 11.9%), and both
FLT3-ITD and FLT3-TKD (2.6% vs. 5.1%). Based on the results of the
interim analysis for efficacy demonstrating a favorable outcome
for gilteritinib compared with SC, the IDMC recommended the
study be stopped. The most common reasons for treatment
discontinuation were disease relapse (25.9%, n=30/116) in the
gilteritinib group and lack of efficacy (33.1%, n =39/118) in the SC
group (Fig. 1). In patients receiving SC, the median duration of
LoDAC was 28.0 days (range, 9-113 days), of MEC was 28.0 days
(range, 2-97 days), and of FLAG was 28.0 days (8-73 days). The
median duration of treatment with gilteritinib was 113.0 days
(range, 7-746). Eighty-six patients received high-intensity che-
motherapy (FLAG or MEC); of these patients, 66 (FLAG, n=45;
MEC, n = 21) received one treatment cycle and 20 (FLAG, n=12:
MEC, n = 8) received two treatment cycles.

After first-line therapy, 55.6% of patients were primary
refractory without HSCT (gilteritinib, 56.9%; SC, 54.2%) and
44.4% had other relapsed disease (gilteritinib, 43.1%; SC, 45.8%)
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(Table 1). Across both treatment groups, most patients had not
received prior FLT3 inhibitor therapy (gilteritinib, 87.9%; SC, 93.2%)
or prior HSCT (gilteritinib, 97.4%; SC, 95.8%). Among the 22
patients who received prior FLT3 inhibitor therapy (gilteritinib,
n=14; SC, n=38), 19 had previously received sorafenib (gilter-
itinib, n=11; SC, n=8) and 3 (gilteritinib, n=3; SC, n=0) had
previously received midostaurin.

Efficacy

As of the interim analysis data cutoff date of June 30, 2020, 124
deaths had occurred (62 deaths in each group). Median follow-up
duration for OS was 10.3 months for the total study population,
11.2 months for the gilteritinib arm, and 8.1 months for the SC
arm. Median OS was significantly longer with gilteritinib
(9.6 months) versus SC (5.0 months; HR 0.566 [95% Cl: 0.392,
0.818]; p = 0.00211; predetermined two-sided significance level of
0.00454 based on the number of observed OS events; Fig. 2A);
1-year survival rates were 35.1% and 25.1%, respectively. Median
OS censored at the time of HSCT was also significantly longer in
the gilteritinib arm compared with the SC arm (median OS 9.6 vs.
4.6 months; HR 0.506 [95% Cl: 0.343, 0.745]; p=0.00043). A
consistent pattern of longer survival with gilteritinib compared
with SC was also observed across multiple subgroups, including
both high-intensity (FLAG or MEC) and low-intensity (LoDAC)
chemotherapy subgroups (Fig. 2B). Notably, the survival benefit
was greater in males (HR 0.354 [95% Cl: 0.201, 0.625]) than in
females (HR 0.822 [95% Cl: 0.515, 1.312]).

Patients on gilteritinib had statistically significantly longer EFS
than those receiving SC (median EFS 2.8 vs. 0.6 months; HR 0.551
[95% ClI: 0.395, 0.769]; p=0.00004; predetermined two-sided
significance level of 0.04011; Fig. 3). CR rates with gilteritinib and
SC were 164% and 10.2%, respectively (5.9% [95% Cl: —2.7%,
14.6%)]; p = 0.17690; predetermined two-sided significance level of
0.04087 based on the number of randomized patients). Rates of CR
in patients with FLT3-ITD mutations only were 17.9% (n = 19/106) in
the gilteritinib group and 9.2% (n=9/98) in the SC group;
corresponding CR rates were 0 (n=0/7) and 143% (n=2/14),
respectively, in patients with FLT3-TKD mutations only and 0 (n = 0/
3) and 16.7% (n = 1/6), respectively, in patients with both FLT3-ITD
and FLT3-TKD mutations. The median duration of CR was
15.8 months in the gilteritinib group and could not be evaluated
in the SC group given that only one patient relapsed during the
treatment period, which was limited to one or two treatment cycles
in the high-intensity subgroup of the SC arm. CRc rates were 50.0%
for gilteritinib and 20.3% for SC (treatment difference 29.5% [95% Cl:
17.8%, 41.3%]; p < 0.00001). Additional antileukemic response data
are shown in Table 2. During the study, transplantation rates were
19.8% (n = 23) for gilteritinib and 5.9% (n=7) for SC (treatment
difference 13.9% [95% Cl: 5.5%, 22.3%]; p =0.00151). Best overall
response rates before transplantation are shown in Table S4, with
CR and CRc rates of 12.9% and 47.4%, respectively, with gilteritinib,
and 10.2% and 20.3% with SC. Of the 23 patients in the gilteritinib
arm who underwent transplantation during the study, 19 under-
went on-study transplantation and 13 patients were eligible to
resume gilteritinib maintenance treatment post-transplantation.

Safety
The median duration of treatment exposure was 113 days in the
gilteritinib group, 28 days in the LoDAC group, 28 days in the MEC
group, and 28 days in the FLAG group; treatment exposure was
46.4 patient-years in the gilteritinib group and 10.0 patient-years
in the SC group. Among patients in the gilteritinib group, 96.5%
(n=109/113) experienced dose interruptions, 34.5% (n =39/113)
experienced dose decreases, and 27.4% (n = 31/113) experienced
dose increases. Gilteritinib dose increases due to lack of
achievement of CRc occurred in 21.2% of patients (n = 24/113).
The AE incidence, including those considered by the investi-
gator to be drug-related, were comparable between the
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Table 1. Patient demographics and baseline characteristics.

Parameter Gilteritinib Salvage
(n=116) chemotherapy
(n=118)
Sex, n (%)
Male 51 (44.0) 57 (48.3)
Female 65 (56.0) 61 (51.7)
Race group, n (%)
White 14 (12.1) 19 (16.1)
Asian 102 (87.9) 99 (83.9)
Region, n (%)
China 76 (65.5) 75 (63.6)
Others 40 (34.5) 43 (36.4)
Age (years)
Mean (SD) 479 (16.1) 47.6 (14.6)
Median 51.5 49.5
Age group (years), n (%)
<65 97 (83.6) 102 (86.4)
265 19 (16.4) 16 (13.6)
Baseline ECOG performance status, n (%)
0-1 84 (72.4) 97 (82.2)
>2 32 (27.6) 21 (17.8)
Central FLT3 mutation status, n (%)
FLT3-ITD alone 106 (91.4) 98 (83.1)
FLT3-TKD alone 7 (6.0) 14 (11.9)
FLT3-ITD and FLT3-TKD 3 (2.6) 6 (5.1)
Cytogenetic risk status?, n (%)
Favorable 10 (8.8) 14 (12.7)
Intermediate 91 (80.5) 85 (77.3)
Unfavorable 2(1.8) 3(2.7)
Unknown 10 (8.8) 8 (7.3)
Missing 3 8
Response to first-line therapy, n (%)
Relapse within 6 months 0 3 (2.5)
after allogeneic HSCT
Relapse after 6 months after 2 (1.7) 2 (1.7)
allogeneic HSCT
Relapse within 6 months 26 (22.4) 28 (23.7)
after CRc and no HSCT
Relapse after 6 months after 22 (19.0) 21 (17.8)
CRc and no HSCT
Primary refractory without 66 (56.9) 64 (54.2)
HSCT
Prior induction therapy, n (%)
Standard dose 32 (27.6) 35 (29.7)
cytarabine + daunorubicin
Standard dose 7 (6.0) 11 (9.3)
cytarabine + daunorubicin
and other
Standard dose 8 (6.9) 6 (5.1)
cytarabine + idarubicin
Standard dose 3 (2.6) 5(4.2)
cytarabine + mitoxantrone
Standard dose 4 (3.4) 1 (0.8)
cytarabine + mitoxantrone
and other

Leukemia (2024) 38:2410-2418

Table 1. continued

Parameter Gilteritinib Salvage
(n=116) chemotherapy
(n=118)
Standard dose 1 (0.9) 2(1.7)
cytarabine + idarubicin and
other
Standard dose 1 (0.9) 1 (0.8)

cytarabine + daunorubicin
and standard dose
cytarabine + mitoxantrone

High-dose cytarabine and 0 1 (0.8)
standard dose
cytarabine + mitoxantrone

Low-dose cytarabine and 0 1 (0.8)

decitabine

Low-dose cytarabine, 1 (0.9) 0

decitabine, and other

Azacitidine and other 1 (0.9) 0

Decitabine and other 0 1 (0.8)

Other 57 (49.1) 52 (44.1)
Prior use of FLT3 inhibitor®, n (%)

Yes 14 (12.1) 8 (6.8)

No 102 (87.9) 110 (93.2)
Prior HSCT, n (%)

Yes 3 (2.6) 5(4.2)

No 113 (97.4) 113 (95.8)

Data shown for all patients who were randomized (intention-to-treat
population).

AML acute myeloid leukemia, CRc composite complete remission, ECOG
Eastern Cooperative Oncology Group, FLT3 FMS-like tyrosine kinase 3, HSCT
hematopoietic stem cell transplantation, /TD internal tandem duplication,
SD standard deviation, TKD tyrosine kinase domain.

®The worst category includes those who have multiple risk status. The
category of “Unknown” includes those with cytogenetic risk status that
cannot be categorized as favorable, intermediate, or unfavorable.

bPrior use of FLT3 inhibitor is defined as “Yes” if participants received prior
AML therapy of midostaurin, sorafenib, or quizartinib; otherwise, prior use
of FLT3 inhibitor was assigned as “No”

gilteritinib (100.0% and 91.2%) and SC (100.0% and 91.3%) groups.
Almost all patients (gilteritinib, 97.3% and SC, 100.0%) had AEs
that occurred within the first 30 days of study treatment. Grade >3
AEs in the gilteritinib (97.3%) versus SC (94.2%) groups were also
comparable; rates for serious AEs were higher for gilteritinib
(74.3%) versus SC (61.5%). When adjusted for treatment exposure,
AE rates were lower with gilteritinib (grade >3, 58.38 events/
patient-year [E/PY]; serious, 6.19 E/PY) than with SC (grade =3,
168.30 E/PY; serious, 12.40 E/PY; Table S5). The most common AEs
occurring in the gilteritinib group were anemia (77.9%), thrombo-
cytopenia (45.1%), pyrexia (44.2%), and increased blood lactate
dehydrogenase (44.2%). For SC, the most common AEs were
anemia (64.4%), decreased white blood cell count (41.3%),
hypokalemia (38.5%), and decreased platelet count (38.5%)
(Table 3). Anemia was the only grade =3 AE occurring in over
50% of patients in the gilteritinib (71.7%) and SC (59.6%) groups,
respectively. Common serious AEs included febrile neutropenia
(gilteritinib 23.9% vs. SC 23.1%) and pneumonia (gilteritinib 14.2%
vs. SC 6.7%). Differentiation syndrome (considered possibly related
to study treatment) was reported in one (0.9%) patient in the
gilteritinib group and no (0.0%) patients in the SC group.
Additional detail on signs and symptoms of differentiation
syndrome can be found in Table Sé. A total of 10 patients in the
gilteritinib group and none in the SC group had prolonged QT
intervals; one of these patients experienced grade >3 QT
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400 Patients were screened
for trial eligibility
—>| 163 Patients were excluded
A 4
234 Patients underwent
randomization
I
v v
116 Were assigned to gilteritinib 118 Were assigned to salvage chemotherapy
113 Received treatment 104 Received treatment
3 Did not receive treatment 29 Received MEC
57 Received FLAG
18 Received low-dose cytarabine
14 Did not receive treatment
A4 A 4
88 Discontinued treatment 115 Discontinued treatment
30 Had disease relapse 5 Had disease relapse
18 Had lack of efficacy 39 Had loss of efficacy
12 Died 7 Died
9 Had progressive disease 7 Had progressive disease
6 Had an adverse event 9 Had an adverse event
5 Withdrew 20 Withdrew
3 Were withdrawn by physician 6 Were withdrawn by physician
3 Had protocol deviation 1 Had protocol deviation
2 Had other reasons 21 Completed treatment*
Fig. 1 Treatment disposition, CONSORT diagram. Reasons for exclusion prior to randomization were negative FLT3 mutation status, unclear

relapsed/refractory status, other inclusion criteria not met, patient withdrawal, other exclusion criteria met, investigator decision, medical
records for hospitalization not available, death, and economic reasons. *Indicates patients on high-dose chemotherapy who completed one
cycle of treatment with a composite complete remission and were taken off of treatment or completed two cycles of treatment. FLAG
fludarabine, high-dose cytarabine, and granulocyte colony-stimulating factor, FLT3 FMS-like tyrosine kinase 3, MEC mitoxantrone, etoposide,

and intermediate-dose cytarabine.

prolongation. Overall, four patients in the gilteritinib group
experienced dose reductions due to QT prolongation; in one
patient, QT prolongation led to discontinuation of gilteritinib.

AEs leading to death occurred in 22 (19.5%) and 15 (14.4%) of
patients receiving gilteritinib or SC, respectively. Drug-related AEs
led to death in nine (8.0%) patients in the gilteritinib group and
seven (6.7%) patients in the SC group; events occurring in more
than one patient were neutropenic sepsis (n=3) and febrile
neutropenia (n=2) in the gilteritinib group and septic shock
(n=13) in the SC group.

Pharmacokinetics

A second cutoff date of November 13, 2020, was used for PK
analyses. The plasma concentration of gilteritinib reached the
peak in ~4 h (Fig. S2) after dosing and declined with an estimated
half-life ranging from 16.6 to 130 h (Table S7). The median trough
concentration (Cgougn) Of gilteritinib on Day 15 was 247 ng/mL.
Accumulation was demonstrated to occur with multiple dosing,
with an approximately 3-fold mean accumulation ratio (Table S8).

DISCUSSION

Treatment options for patients with AML have expanded in the
past decade with the emergence of several targeted therapies
against FLT3, IDHT and IDH2, and BCL-2 [19]. Gilteritinib was the
first FLT3-targeted therapy to be approved for the treatment of R/
R FLT3™* AML. The ADMIRAL trial established the benefit of
gilteritinib in patients with R/R FLT3™""" AML [14], which led to the
approval of gilteritinib for this indication in Japan, the US, and the
EU [20]. In February 2021, gilteritinib was granted conditional
approval by the China National Medical Products Administration
based on the results of the ADMIRAL trial [11]. To expand the
evidence base in an Asian patient population, the COMMODORE
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study was conducted in a predominantly Asian population, which
included 64.5% of patients from China. Preselected chemotherapy
options in the SC group of the COMMODORE trial differed slightly
from ADMIRAL, with FLAG being used instead of FLAG-lda and the
absence of azacitidine. The decision to use FLAG was based on a
survey of Asian physicians that demonstrated a preference for
FLAG, which was perceived to be less toxic than FLAG-Ida.
Azacitidine was not included as a low-intensity chemotherapy
option because it is not indicated for AML in China. By design, in
both the COMMODORE and ADMIRAL trials, duration of exposure
to gilteritinib was longer than exposure to SC [14]. Although the
proportions of patients with FLT3-TKD mutations alone were
balanced in the gilteritinib and SC arms (8.5% and 8.1%,
respectively) of the ADMIRAL trial [14], a higher proportion of
patients in the SC (11.9%) versus the gilteritinib group (6.0%) of
COMMODORE had FLT3-TKD mutations. Although patients in
COMMODORE were younger (median age, 50.5 years) than those
in ADMIRAL (median age, 62.0 years) [14], the efficacy and safety
profiles of gilteritinib compared with SC were consistent with and
affirm the results from the ADMIRAL trial. Median OS for gilteritinib
versus SC was 9.3 versus 5.6 months in the ADMIRAL trial [14] and
9.6 versus 5.0 months in the COMMODORE trial; risk of death was
reduced by 36% and 43% in the respective trials. Of note, the HR
for death in the subgroup of patients with primary refractory
disease without HSCT was 0.437 (95% Cl: 0.262, 0.727), in favor of
gilteritinib over SC; this is in contrast to findings in ADMIRAL
wherein the HR for death was 0.99 (95% Cl: 0.63, 1.55) in the same
subgroup [14]. COMMODORE data demonstrated efficacy of
gilteritinib in patients with refractory disease. A greater survival
benefit with gilteritinib was observed in male versus female
patients; however, the reason for this difference is unclear. Median
EFS for gilteritinib versus SC was 2.8 versus 0.7 months in
ADMIRAL [14] and 2.8 versus 0.6 months in COMMODORE.
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B

Subgroups
All Subjects
Age
< 65 years
265 years

Sex
Male
Female

Race

White

Asian
Baseline ECOG
0-1

22

Region
China
Non-China

Central FLT3 mutation type
FLT3-ITD alone
FLT3-TKD alone
FLT3-ITD and FLT3-TKD

Prior use of FLT3 inhibitor
Yes
No

Cytogenetic risk status
Favorable
Intermediate
Unfavorable
Other

Response to first-line therapy per IRT
Relapse within 6 months after allogeneic HSCT
Relapse after 6 months after allogeneic HSCT
Primary refractory without HSCT
Relapse within 6 months after CRc and no HSCT
Relapse after 6 months after CRc and no HSCT

Pre-selected chemotherapy per IRT
High-intensity chemotherapy
Low-intensity chemotherapy

Pooled strata
High-intensity chemotherapy, relapse after allogeneic HSCT
or after CRc without HSCT

High-intensity chemotherapy, primary refractory without HSCT

Low-intensity chemotherapy, relapse after allogeneic HSCT
or after CRc without HSCT

Low-intensity chemotherapy, primary refractory without HSCT

Fig. 2 Overall survival by treatment group (intention-to-treat population) and subgroup analysis of overall survival. A Kaplan-Meier
curve of overall survival (primary endpoint). The intention-to-treat population includes all randomized patients. The predetermined two-sided
significance level was 0.00454 based on the number of observed overall survival events. B Subgroup analyses of overall survival. Preselected
high-intensity therapy included FLAG or MEC; preselected low-intensity chemotherapy consisted of LoDAC. Cl confidence interval, CRc
composite complete remission, ECOG Eastern Cooperative Oncology Group, FLAG fludarabine, high-dose cytarabine, and granulocyte colony-
stimulating factor, FLT3 FMS-like tyrosine kinase 3, HR hazard ratio, HSCT hematopoietic stem cell transplantation, IRT interactive response
technology, ITD internal tandem duplication, LoDAC low-dose cytarabine, MEC mitoxantrone, etoposide, and intermediate-dose cytarabine,
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Fig. 3 Event-free survival by treatment group (intention-to-treat population). Kaplan-Meier curve of event-free survival (a key secondary
endpoint). The predetermined two-sided significance level was 0.04011. Cl confidence interval, HR hazard ratio.

Table 2. Antileukemic responses.
Variable Gilteritinib (n =116)
Median overall survival (95% Cl), months 9.6 (7.7, 11.5)
Median event-free survival (95% Cl), months 2.8 (0.6, 3.7)
Best overall response, n (%)
Complete remission 19 (16.4)
Complete remission with incomplete platelet 15 (12.9)
recovery
Complete remission with incomplete 24 (20.7)
hematologic recovery
Partial remission 18 (15.5)
No response 30 (25.9)
Not evaluable 10 (8.6)
Composite complete remission? 58 (50.0)
Overall responseb 76 (65.5)
Complete remission and complete remission with 33 (28.4)
partial hematologic recovery
Median duration of complete remission (95% Cl), 15.8 (3.7, NE)
months
Median duration of composite complete remission, 4.1 (1.9, 7.4)
months
Median duration of response (95% Cl), months 3.7 (2.0, 5.7)
Mean + SD time to composite complete remission, 22+1.6
months
Median leukemia-free survival (95% Cl), months 4.0 (1.9, 6.0)

Salvage chemotherapy HR or treatment difference

(n=118) (95% Cl)

5.0 (3.9, 7.6) 0.566 (0.392, 0.818)
0.6 (<0.1, 1.1) 0.551 (0.395, 0.769)
12 (10.2) 59 (=27, 14.6)
1(0.8) NA

11 (9.3)

6 (5.1)

42 (35.6)

46 (39.0)

24 (20.3) 29.5 (17.8, 41.3)

30 (25.4) ND

16 (13.6) 14.6 (4.3, 24.9)

NE (1.0, NE) 0.618 (0.061, 6.298)
NE (0.5, NE) 0.366 (0.101, 1.327)
NE (1.1, NE) 0.532 (0.198, 1.429)
1.2+05 NA

3.0 (1.0, 6.9) 0.632 (0.297, 1.345)

Cl confidence interval, HR hazard ratio, NA not applicable, ND not determined, NE not evaluable, SD standard deviation.
®Composite complete remission is the sum of complete remission, complete remission with incomplete platelet recovery, and complete remission with

incomplete hematologic recovery.

POverall response is the sum of composite complete remission and partial remission.

Although studies of gilteritinib in Asian populations are limited,
the Japanese subgroup of the ADMIRAL trial demonstrated a
median OS of 14.3 months with gilteritinib and 9.6 months with
SC; however, the difference was not significant (HR 0.605 [95% Cl:
0.236, 1.549]) [17]. Rates of CRc in the gilteritinib and SC arms of
the Japanese subgroup were 57.6% and 20.0%, respectively, which
were comparable to CRc rates in COMMODORE (50.0% and 20.3%,
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respectively) [17]. Interim results from a Japanese postmarketing
surveillance of gilteritinib in real-world settings reported a CRc
rate of 62.7% and median time to reach CRc of 1.6 months, which
was comparable to the COMMODORE trial (median time to reach
CRc, 1.9 months) [16].

As observed in ADMIRAL [14], exposure-adjusted AE rates for
patients in the COMMODORE trial favored gilteritinib versus SC.
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Table 3. Adverse events® (safety population).

Adverse event, n (%)

Gilteritinib (n =113)

Salvage chemotherapy (n = 104)

All grades Grade =3 Serious All grades Grade =3 Serious
Overall 113 (100.0) 110 (97.3) 84 (74.3) 104 (100.0) 98 (94.2) 64 (61.5)
Anemia 88 (77.9) 81 (71.7) 11 (9.7) 67 (64.4) 62 (59.6) 0
Thrombocytopenia 51 (45.1) 46 (40.7) 9 (8.0) 39 (37.5) 39 (37.5) 1(1.0)
Pyrexia 50 (44.2) 7 (6.2) 10 (8.8) 38 (36.5) 3 (2.9 0
Blood lactate dehydrogenase increased 50 (44.2) 5 (4.4) 0 21 (20.2) 3 (2.9) 0
Platelet count decreased 46 (40.7) 43 (38.1) 3(2.7) 40 (38.5) 40 (38.5) 1(1.0)
Hypokalemia 46 (40.7) 15 (13.3) 0 40 (38.5) 15 (14.4) 0
White blood cell count decreased 42 (37.2) 40 (35.4) 0 43 (41.3) 43 (41.3) 0
Aspartate aminotransferase increased 40 (35.4) 6 (5.3) 0 17 (16.3) 5 (4.8) 0
Neutrophil count decreased 39 (34.5) 37 (32.7) 0 33 (31.7) 31 (29.8) 1(1.0)
Leukopenia 38 (33.6) 37 (32.7) 1 (0.9) 28 (26.9) 28 (26.9) 0
Neutropenia 36 (31.9) 36 (31.9) 3(2.7) 22 (21.2) 21 (20.2) 0
Alanine aminotransferase increased 35 (31.0) 7 (6.2) 0 20 (19.2) 4 (3.8) 0
Pneumonia 33 (29.2) 25 (22.1) 16 (14.2) 27 (26.0) 18 (17.3) 7 (6.7)
Diarrhea 32 (28.3) 4 (3.5) 1 (0.9 25 (24.0) 3 (2.9 1 (1.0)
Hypocalcemia 30 (26.5) 3(2.7) 0 22 (21.2) 4 (3.8) 0
Febrile neutropenia 29 (25.7) 29 (25.7) 27 (23.9) 30 (28.8) 30 (28.8) 24 (23.1)
Hyperglycemia 28 (24.8) 3(2.7) 1 (0.9) 15 (14.4) 1(1.0) 0
Hyponatremia 26 (23.0) 8 (7.1) 0 21 (20.2) 5 (4.8) 0
Weight increased 23 (20.4) 5 (4.4) 0 1(1.0) 0 0
Lymphocyte count decreased 22 (19.5) 19 (16.8) 0 24 (23.1) 22 (21.2) 0
Vomiting 22 (19.5) 1 (0.9) 1 (0.9) 24 (23.1) 1(1.0) 0
Nausea 19 (16.8) 0 0 25 (24.0) 0 0

Showing adverse events (all grades) occurring in at least 20% of patients in either treatment group.
“Displaying treatment-emergent adverse events, regardless of attribution to study treatment.

AEs in patients in the COMMODORE trial were generally consistent
with those of previous Japanese subgroups and with the overall
FLT3™** AML population in prior clinical and real-world studies
[14-17]. In the ADMIRAL Japanese subgroup analysis, the most
common treatment-emergent AEs in patients receiving gilteritinib
were febrile neutropenia (55%), increased aspartate aminotrans-
ferase (AST; 52%), increased alanine aminotransferase (ALT; 46%),
anemia (39%), constipation (39%), increased blood creatinine
phosphokinase (39%), decreased platelet count (39%), and nausea
(36%); a higher incidence of drug-related grade =3 febrile
neutropenia (36% vs. 21%), increased ALT (18% vs. 0%), and
increased AST (18% vs. 0%) were seen with gilteritinib versus SC
[17]. In this study with a broader population of patients in Asia, the
incidence of increased ALT and AST appeared lower than
previously reported, although rates of all grade events were
higher than in the SC group. Rates of grade >3 increased ALT and
AST appeared comparable between groups.

Exposure parameters after gilteritinib 120 mg administration in
Chinese patients with R/R FLT3™" AML in the PK cohort were
similar with those observed in other studies [15, 21, 22]. These
results support that the same dose regimen is applicable to Chinese
patients with R/R FLT3™ " AML. The median Cyougn Of gilteritinib in
the COMMODORE PK cohort (247 ng/mL) was comparable to that
observed with 120 mg gilteritinib monotherapy in patients with R/R
FLT3™"*" AML in the ADMIRAL trial (279 ng/mL) and patients with
R/R AML in the CHRYSALIS trial (227 ng/mL) [14, 22] but was lower
than the value observed with 120 mg gilteritinib plus azacitidine or
gilteritinib alone in newly diagnosed patients with FLT3™** AML in
the phase 3 LACEWING trial (584.5 ng/mL) [23]. Although reasons
for the disparity in Ciough Values between patients with R/R AML
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and those with newly diagnosed AML have not been elucidated,
differences in patient age and duration of drug exposure may be
contributing factors.

In conclusion, results of the COMMODORE trial further validate
and affirm the clinical efficacy and safety data from the ADMIRAL
trial in a predominantly Asian population, reinforcing the
significant benefit of gilteritinib in R/R FLT3™*" AML. In addition
to the use of gilteritinib in the R/R AML setting, findings from a
recent phase 1b study (NCT02236013) suggest that gilteritinib is
well tolerated and clinically beneficial in the frontline setting when
administered as part of induction and consolidation therapy for
newly diagnosed AML, demonstrating a CRc rate of 89% and a
median OS of 46.1 months in patients with FLT3 mutation [24].
Another ongoing trial is evaluating efficacy and safety of frontline
gilteritinib versus midostaurin as part of induction and consolida-
tion therapy in patients with FLT3™*t AML (NCT03836209) [25].
An ongoing phase 1/2 trial (NCT04240002) is investigating safety,
tolerability, and clinical response with gilteritinib plus induction
chemotherapy in pediatric and young adult patients with R/R
FLT3-ITDT AML [26]. Evaluation of combination therapy with
gilteritinib, venetoclax, and azacitidine in frontline and R/R AML
settings is also underway in a phase 1/2 trial [27].

DATA AVAILABILITY

Researchers may request access to anonymized participant level data, trial level data and
protocols from Astellas sponsored clinical trials at www.clinicalstudydatarequest.com. For
the Astellas criteria on data sharing see: https:/clinicalstudydatarequest.com/Study-
Sponsors/Study-Sponsors-Astellas.aspx.
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