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Abstract

Early post-allogeneic hematopoietic stem cell transplantation (allo-HSCT) relapse in patients with acute
myeloid leukemia (AML) has an almost invariably dismal prognosis. Recent studies have demonstrated that FLT3
inhibition enhances the graft-versus-leukemia effect in vitro and in vivo. Thus, FLT-3 inhibitors may be viable
treatment options in this setting. Here, we report three patients with FLT3 and NPM1 mutated AML who re-
lapsed early after allo-HSCT and were treated with gilteritinib (associated with donor lymphocyte Infusion in

two patients) to achieve long-term remission without a second transplantation.
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Introduction

Post-allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT) relapse of acute myeloid leukemia
(AML) is invariably characterized by poor outcomes.
Notably, early relapses (within 6 months of allo-HSCT)
are the worst scenario, with an estimated 3-year sur-
vival of 4%'. Moreover, the frequently suboptimal per-
formance status of these patients hinders intensive treat-
ment. In Europe, Gilteritinib is the only FLT3 inhibitor
approved as monotherapy for relapsed FLT3 mutated
AMI. Here, we report three patients with FLT3 and
NPM1 mutated AML who experienced early relapse
following Allo-HSCT and were treated with gilteritinib,
achieving long-term remission without a second trans-
plantation (Figure 1).

Case #1

A 60-year-old woman was diagnosed with NPM1
and FLT3-ITD mutated AML in February 2020. The
karyotype of the patient was normal. She received the
standard “3+7" induction regimen plus midostaurine,
followed by two consolidation courses of intermediate-

dose cytarabine with midostaurine to achieve complete
remission (CR). In July 2020, the patient underwent
allo-HSCT from an HLA-identical sibling donor with a
standard myeloablative regimen and graft-versus-host
disease (GVHD) prophylaxis (ATG, Methotrexate, Cy-
closporine). No significant complications occurred dur-
ing the first 30 days, and engraftment was easily
achieved. On day+60 after allo-HSCT, bone marrow
evaluation revealed AML relapse (50% myeloid blasts).
Molecular assessments confirmed the persistence of the
FLT3-ITD (ratio> 0.5) and NPM1 mutations. Second-
line treatment with gilteritinib (120 mg/day) was initi-
ated. Between March and October 2021, the patient re-
ceived 10 monthly donor lymphocyte infusions (DLI).
No GVHD occurred. Subsequent bone marrow assess-
ments documented CR and a progressive reduction in
NPMI levels, which became undetectable in May 2021.

Following 38 months post-allo-HSCT (36 months
post-relapse), the patient remained alive and in overall
good health, sustaining CR with incomplete hema-
tologic recovery attributable to residual thrombocy-
topenia and undetectable NPM1 levels. Donor chimer-
ism was stable, with 97% of cases showing consistent
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Figure 1. Overview of the patient's medical history.
AML, Acute Myeloid Leukemia; CR/CRi, Complete Remission/Complete Remission with incomplete hematolog-
ic recovery; Allo-HSCT, Allogeneic Hematopoietic Stem Cell Transplantation; DLI, Donor Lymphocyte Infusions

results. The ongoing treatment with gilteritinib contin-
ues at a dosage of 120 mg/day, with the patient exhibit-
ing excellent tolerance to the medication.

Case #2

A 32-year-old male patient with no relevant medical
history was diagnosed with AML in January 2021. Mo-
lecular assessment revealed an NPM1 mutation and a
high allelic ratio FLT3-ITD mutation, with a normal
karyotype. The patient underwent a standard “3+7" in-
duction chemotherapy with midostaurine, resulting in
the attainment of the first CR. This remission was con-
solidated with two cycles of high-dose cytarabine
(HDAC) plus midostaurine, with a subsequent planned
allo-HSCT from a matched unrelated donor. However, a
setback occurred when a bone marrow evaluation im-
mediately before the transplant revealed disease relapse,
characterized by 30% blasts and the same molecular
and genetic characteristics. The patient then underwent
salvage therapy with fludarabine-isarubicine-cytarabine.
Upon achieving the second CR, the patient underwent
allo-HSCT in July 2021, involving a standard myeloab-
lative conditioning regimen. In December 2021 (day
+140 from allo-HSCT), a second relapse was docu-
mented, with 15% bone marrow blasts observed on
morphological examination. Molecular analysis con-
firmed the persistence of the FLT3 mutation. In re-
sponse, third-line therapy with gilteritinib (120 mg/day)
was initiated. Starting in February 2022, the patient re-
ceived a total of 10 monthly DLI. Since May 2022 (day
+256 after allo-HSCT), we have documented complete
morphological and molecular remission without evi-
dence of GVHD. At 24 months after treatment com-

mencement (day+29 from allo-HSCT), the patient con-
tinues to receive gilteritinib, maintaining disease remis-
sion with almost complete donor chimerism (99%), nor-
mal blood count, and an excellent performance status.

Case #3

In February 2021, a 51-year-old woman was diag-
nosed with AML. The molecular panel revealed the
presence of FLT3-TKD and NPM1 mutations, and the
karyotype of the patient was normal. She underwent
treatment with a standard intensive chemotherapy regi-
men 347" plus midostaurine, followed by three con-
solidation cycles with HDAC plus midostaurine, achiev-
ing CR. In September 2021, the patient underwent allo-
HSCT with a standard myeloablative conditioning regi-
men and GVHD prophylaxis. However, on day+90,
post-transplant disease relapse occurred, with 30% of
bone marrow blasts. Molecular analysis confirmed the
presence of the NPM1 mutation and the emergence of a
novel FLT3-ITD mutation at a high allelic ratio, along
with the loss of the TKD mutation. Second-line therapy
with gilteritinib (120 mg/day) was initiated, leading to
morphological remission after the first 28-day cycle.
After three cycles, the NPM1 transcript became unde-
tectable. Initially, certain treatment aspects were omitted
due to chronic skin and ocular GVHD, necessitating
prostacyclin and topical cyclosporine administration.
After 24 months of treatment with gilteritinib (27
months after allo-HSCT), the patient remained in good
general condition, maintaining a normal blood count,
undetectable NPM1, and a donor chimerism of 96%.
She continued to receive gilteritinib and prostacyclin
treatment for chronic GVHD.
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Discussion

Recently, FLT3 inhibition has been demonstrated to
enhance the graft-versus-leukemia (GvL) effect both in
vitro and in vivo™. Zhang et al. demonstrated in mice
that short post-HSCT gilteritinib administration reduced
co-inhibitory receptor expression on donor T cells while
enhancing IL-15 expression. This suppressed leukemia
expansion without affecting the incidence of GVHD’.
Similar mechanisms of action have been identified for
other FLT3 inhibitors, such as sorafenib™®.

In our series, treatment with an FLT3 inhibitor was
associated with DLI in two patients and was adminis-
tered to a third patient with active chronic GVHD.
These observations support the hypothesis of a syner-
gistic effect between FLT3 inhibition and lymphocyte
activation, enhancing the GvL effect. This consideration
could provide a rationale for post-transplant mainte-
nance therapy (MT) using FLT3 inhibitors. In this con-
text, an overall survival benefit has been demonstrated
specifically for sorafenib” °. Nevertheless, emerging
real-life data are providing support for the safety and
efficacy of other FLT3 inhibitors™"'. A clinical trial
evaluating gilteritinib as post-transplant MT agent is
currently underway (NCT02997202; BMT-CTN1506).
The unique aspects of these cases are attributed to their
distinct characteristics. Notably, an exceptionally pro-
longed remission was attained without the need for in-
tensive treatment or a second allo-HSCT. Historically,
the survival outlook after post-allo-HSCT relapse has
been notably bleak, particularly for patients experienc-
ing early relapse'. In the ADMIRAL trial, patients
treated with gilteritinib following allo-HSCT demon-
strated a median OS of 8.3 months, with seven patients
surpassing a two-year survival period'> ”.

Additionally, all three patients exhibited identical dis-
ease characteristics, encompassing molecular (FLT3-
ITD at a high allelic ratio and NPM1) and cytogenetic
features (normal karyotype). This specific disease pro-
file identified a subpopulation that responded well to
gilteritinib, regardless of the time to relapse or prior ex-
posure to other FLT3 inhibitors (all patients had re-
ceived midostaurine previously). Unfortunately, next-
generation sequencing analysis was not available for
these patients. However, having such analysis could
have been beneficial for a more precise definition of the
molecular profile, as certain mutations are recognized to
confer resistance to gilteritinib". Finally, all patients
were treated as outpatients without any significant
treatment-related complications.

In conclusion, our cases provide evidence for the ef-
fectiveness and good tolerability of gilteritinib, even in
patients experiencing early post-transplant AML relapse,
and advocate for additional exploration of FLT3 inhibi-
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tion in this context.
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