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Abstract

Patients with relapsed or refractory acute myeloid leukemia (RR-AML) with mutations of FMS-like tyrosine
kinase 3 (FLT3) have a poor prognosis even after allogeneic hematopoietic cell transplantation (allo-HCT). Multi-
ple FLT3 inhibitors, including gilteritinib, have been developed and serve as treatment options for RR-AML.
Here, we describe three cases of FLT3 mutated RR-AML that were successfully treated with gilteritinib admini-
stration before and after allo-HCT. Gilteritinib treatment before HCT was helpful in achieving remission. How-
ever, HCT often resulted in mild liver damage, and careful introduction of gilteritinib after HCT at a lower dose
may be helpful for its safe usage. The three cases discussed had a successful clinical outcome in terms of disease
control as well as the management of side effects associated with gilteritinib treatment.
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Introduction

Patients with relapsed or refractory acute myeloid
leukemia (RR-AML) with mutations of FMS-like tyro-
sine kinase 3 (FLT3), including FLT3-ITD and FLT3-
TKD, cannot be fully treated with intensive chemother-
apy alone. In such cases, allogeneic hematopoietic cell
transplantation (allo-HCT) is the only feasible treatment
option', though it is not sufficiently effective. Multiple
FLT3 inhibitors, including gilteritinib, have been devel-
oped and are now valid treatment options™. In the AD-
MIRAL study, gilteritinib administration was associated
with higher response and transplant rates than that of
salvage chemotherapy’. Due to the small sample size
and lack of randomization, the effectiveness and safety
of gilteritinib administration before and after HCT were
not well established. Here, we describe three cases of
FLT3 mutated RR-AML that were successfully treated
with gilteritinib administration before and after allo-
HCT at our institute. Detailed information on each case
is summarized in Table 1.

Case Descriptions

Case 1

The first case was that of a 43-year-old woman who
had no significant medical history and was initially di-
agnosed with AML with an FLT3-TKD mutation. She
received conventional induction chemotherapy and
achieved hematologic complete remission (hCR). Four
months after the last consolidation cycle, she experi-
enced a recurrence. Reinduction therapy was initiated
with cytoreduction, followed by gilteritinib treatment
(120 mg/day, 18 days), and hCR was achieved. She was
referred to our hospital for allo-HCT and underwent pe-
ripheral blood (PB) stem cell transplantation (Table S1,
Figure S1). Neutrophil engraftment occurred on day
14, and the patient received hydrocortisone and low-
dose prednisolone for the engraftment syndrome. Bone
marrow examination on day 21 confirmed hCR, and
WTI1 mRNA in PB was undetectable (<50 copies/ug
RNA). Gilteritinib treatment was restarted as mainte-
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Details of treatment before allogeneic hematopoietic cell transplantation

Induction therapy

Consolidation therapy
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Table 1.
Case 1 Initial treatment
First relapse (4 months after
the last therapy)
Case 2 Initial treatment
Salvage therapy
first relapse (6 months after
the last therapy)
Case 3 Initial treatment

Salvage therapy

Daunorubicin (50 mg/m?2/day, days 1-5), AraC (100 mg/m?/day,
days 1-7)

Idarubicin (12 mg/m?2/day, days 1-3) AraC (100 mg/m?2/day, days
1-7), gilteritinib (120 mg/body, days 3-20, 18 days)

2 cycles of idarubicin (12 mg/m2/day, days 1-3), AraC (100 mg/
m2/day, days 1-7)

MEC therapy: mitoxantrone (6.8 mg/m2/day, days 1-3), etoposide
(85 mg/m?2/day, days 1-5), and AraC (85 mg/m?2/day, days 1-5)
FLAG therapy: fludarabine (30 mg/m2/day, days 1-5), AraC (2,000
mg/m?/day, days 1-5), and granulocyte colony stimulating factor
(G-CSF), gilteritinib (120 mg/body, days 11-36, 26 days)
Idarubicin (12 mg/m2/day, days 1-3) and AraC (100 mg/m?/day,
days 1-7)

MEC therapy: mitoxantrone (5.6 mg/m2/day, days 1-3), etoposide
(70 mg/m2/day, days 1-5), and AraC (70 mg/m?2/day, days 1-7),

3 cycles of high-dose AraC
(4,000 mg/m?2/day, days 1-5)

1 cycle of high-dose AraC
(4,000 mg/m?/day, days 1-5)

Gilteritinib (200 mg/body, 8
days)

gilteritinib (120 mg/body, days 8-26, 19 days)

AraC, Cytosine arabinoside

nance therapy at a dose of 40 mg/day on day 197 and
escalated to a dose of 80 mg/body on day 220. As mild
hepatic dysfunction occurred, with elevations in the
AST, ALT, and yGTP levels (all CTCAE Gradel), the
dose was reduced to 40 mg/day on day 388 and to 40
mg/body every other day on day 449. Two years and 6
months post-transplant, she remains in molecular com-
plete remission (mCR).

Case 2

The second case was that of a 57-year-old woman
with a history of asthma who was diagnosed with
AML; hCR was not achieved after 2 courses of conven-
tional induction therapy but was attained after salvage
chemotherapy. Initially, she underwent a cord blood
transplantation (CBT) and achieved mCR with unde-
tectable levels of WT1 mRNA in PB. Six months later,
WT1 mRNA was tested positive in PB, and 5-
azacytidine (AZA) monotherapy was initiated as a pre-
emptive therapy. After 15 cycles of AZA therapy, she
experienced hematological recurrence of AML with an
FLT3-ITD mutation. She received another round of sal-
vage chemotherapy followed by gilteritinib treatment
(120 mg/day, 26 days). hCR was achieved but WT1
mRNA in PB remained positive (1X10° copies/ug
RNA). She subsequently underwent a second CBT
(Table S1, Figure S2), which resulted in mCR. Gilterit-
inib monotherapy was restarted at a dose of 40 mg/day
on day 42, which was increased to 80 mg/day on day
56. mCR has been maintained for 2 years and 10
months after CBT.

Case 3

The third patient was a 56-year-old man diagnosed
with AML with an FLT3-ITD mutation. His medical
history included hypertension, diabetes mellitus, and de-

pression. Since he did not achieve hCR after conven-
tional induction chemotherapy, he received salvage che-
motherapy followed by gilteritinib treatment (120 mg/
day). Furthermore, a lumbar puncture revealed AML
cell infiltration into the cerebrospinal fluid. The dose of
gilteritinib was increased to 200 mg/body, which finally
led to hCR. However, WT1 mRNA in PB remained
positive (1.3 X 10* copies/ug RNA). He subsequently
underwent CBT, (Table S1, Figure S3) and neutrophil
engraftment occurred after 35 days. He received meth-
ylprednisolone for acute gastrointestinal graft-versus-
host disease (GVHD). The treatment with gilteritinib
was initiated on day 288 at a dose of 40 mg every 3
days because of a persistently low platelet count, and
the dose was increased to 40 mg/day on day 294 and to
80 mg/body on day 300. One year and 11 months after
transplantation, the patient remains in mCR.

Discussion

We report three patients with FL3 mutated RR-AML
who underwent allo-HCT with gilteritinib treatment be-
fore and after HCT. In the ADMIRAL study, 63 pa-
tients who were randomized to receive gilteritinib un-
derwent allo-HCT, and the proportion of patients who
underwent allo-HCT was greater than that of salvage
therapy. Forty patients resumed gilteritinib treatment af-
ter HCT, and 16 among them remained in remission af-
ter 2 years of gilteritinib treatment. Remission rates
were higher among patients who received allo-HCT and
gilteritinib treatment after the procedure’. It has been
suggested that FLT3 inhibitors induce graft-versus-
leukemia (GVL) effects, in addition to cytotoxicity. Al-
though a post-transplant GVL effect has been clinically
observed following treatment with sorafenib (another
FLT3 inhibitor)’, this effect has not been confirmed for
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the more specific FLT3 inhibitors, gilteritinib and
quizartinib. The phase 3 MORPHO study was initiated
to evaluate the efficacy of gilteritinib treatment as a
maintenance therapy after transplantation (NCT
02997202).

The safety of gilteritinib treatment in post-transplant
therapy was also addressed in the ADMIRAL trial. Al-
though gilteritinib carries a lower risk of myelosuppres-
sion than other FLT3 tyrosine kinase inhibitors, trans-
aminitis occurred more frequently in the gilteritinib-
administered arm than in the control arm, especially in
the first year of treatment. Monitoring liver function is
imperative as liver injury often results from other
causes, such as drugs, GVHD, and iron overload. In ad-
dition, reducing the dose of gliteratinib should be con-
sidered when administered with drugs that inhibit the
CYP3A4 system, including azole antifungal agents. In
the cases reported in our study, we started gilteritinib
treatment at a low dose under conditions of stable
blood cell count and lack of severe GVHD symptoms.
If the lower doses were tolerated, the doses were in-
creased gradually. Nonetheless, it would be beneficial to
establish an optimal standard strategy in the future, for
gilteritinib introduction after allo-HCT.

In summary, we presented the clinical experiences of
three patients who were administered gilteritinib before
and after allo-HCT, without serious complications. As
of the date of submission, there have been no relapses.
Further evidence is needed to establish the optimal ap-
proach to gilteritinib treatment before and after allo-
HCT.
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