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Abstract

Background: Gilteritinib, an effective and selective inhibitor of the FLT3 gene, was developed to address the challenges
posed by relapsed or refractory acute myeloid leukemia (AML) patients who often encounter limited treatment options and
poor prognoses with salvage chemotherapy.
Aim: This systematic review aims to explore the progression of interventional research and consolidate existing evidence on
the clinical effectiveness of gilteritinib as a monotherapy or combination therapy in improving overall survival among adults
experiencing a recurrence or resistance to treatment for FLT3-positive AML patients.
Methods: A comprehensive search strategy, utilizing Medical Subject Headings (MeSH) and non-MeSH terms was
conducted across Pubmed, EMBASE, Cochrane, and Web of Science databases. We primarily focused on the clinical trial
and retrospective studies on gilteritinib as an intervention for relapsed/refractory AML patients.
Results: According to our predefined criteria for inclusion and exclusion, we identified 3 published clinical trials and 5
retrospective studies focused on the overall response of gilteritinib on refractory or relapsed AML adult patients published
between January 1, 2018, and March 25, 2024. Clinical trial studies demonstrated superior survival outcomes than salvage
chemotherapy in the FLT3-positive AML population particularly showing higher efficacy in combination therapy with
Azacitidine. Retrospective studies from clinical trials revealed improved clinical outcomes in AML sub-populations.
Conclusion: Gilteritinib exhibited promising outcomes by targeting FLT3 receptors, offering a new treatment approach,
and revealing improved overall survival compared to salvage chemotherapy in the difficult-to-treat patient population.

Introduction

Acute Myeloid Leukemia (AML) is a heterogenous
malignancy of blood and is characterized by unreg-
ulated growth of immature blast cells in both pe-
ripheral blood and bone marrow and/or potentially
other tissues (Pollyea et al., 2021). Treatments include
induction chemotherapy as the first line of therapy,
which sometimes involves post-remission or consoli-
dation therapy and maintenance therapy to destroy
as many cancer cells as possible. Advances in person-
alized treatments, focused on sequencing technology,
facilitate the molecular profiling of the disease which
has led to the development of targeted-based treat-
ment methods. Targeted therapies address specific
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genetic mutations such as FMS-like tyrosine kinase
3 (FLT3), Isocitrate Dehydrogenase 1 (IDH1), or Isoc-
itrate Dehydrogenase 2 (IDH2) mutations in AML
patients. The expected outcomes from targeted thera-
pies are to improve the survival and response rates
and reduce the side effects (Totiger et al., 2023).

Nearly 30% of individuals newly diagnosed with
acute myeloid leukemia exhibit mutations in the FLT3
gene (Rosnet et al., 1996; Timothy et al., 2013; Welch
et al., 2012; Daver et al., 2021; Nakao et al., 1996).
These mutations, termed FLT3 activating mutations
(FLT3mut), can manifest in two variations: internal
tandem duplication mutations (FLT3-ITD) in the jux-
tamembrane domain (Daver et al., 2021; Nakao et al.,
1996) and tyrosine kinase domain mutations (FLT3-
TKD) (Daver et al., 2021; Yamamoto et al., 2001;
Abu-Duhier et al., 2001). Gilteritinib is a second-
generation tyrosine kinase inhibitor (TKI) with po-
tent single-agent activity, effectively targeting both
ITD and TKD mutations (Negotei et al., 2023; Lee et
al., 2017; Mori et al., 2017; Molica et al., 2023). Tyro-
sine Kinase Inhibitors are drugs that target specific
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Figure 1: Gilteritinib mechanism of action on FLT3 receptor.

enzymes called tyrosine kinases involved in cell sig-
naling and growth regulation of cancer cells (Molica
et al., 2023). The structure of the FLT3 receptor with
gilteritinib mechanism of action is shown in Figure 1
(Nakao et al., 1996). Among individuals diagnosed
with AML, the presence of FLT3-ITD mutations indi-
cates an adverse outcome in terms of overall survival
(OS) and relapse-free survival (RFS). FLT3-TKD mu-
tations activate FLT3 making their impact on AML
prognosis less linked to adverse outcomes (Rosnet
et al., 1996; Timothy et al., 2013; Welch et al., 2012;
Daver et al., 2021).

Even among patients with FLT3 mutations, not all
meet the criteria of intensive induction due to factors
such as advanced age, compromised health status,
and underlying co-morbidities, implying the need
for alternative treatments. Gilteritinib, a highly spe-
cific and potent inhibitor drug, is effective against
FLT3 receptors carrying both FLT3-ITD and FLT3-
TKD mutations, offering a more tailored therapeutic
approach for eligible patients (Lee et al., 2017; Mori et
al., 2017). According to the National Comprehensive
Cancer Network (NCCN) recommendations (2024),
the targeted therapy guidelines included gilteritinib
as a category 1 option for AML patients with both
FLT3-ITD and FLT3-TKD mutations (NCCN guide-
lines for AML, 2024 version 2). The objective of this
systematic review is to identify and examine existing
studies that investigate the outcome of adult AML
patients treated with gilteritinib either as a monother-

apy or in combination with salvage chemotherapy.
This literature research focuses on evaluating and
comparing the reported overall survival as a primary
outcome, event-free survival, or complete remission
as secondary outcomes in different treatment groups
to determine the potential effectiveness of gilteritinib.

Materials and Methods

In this systematic review, two PICO questions were
addressed. The primary analysis employed the pre-
defined Population, Intervention, Comparison, and
Outcome terms to investigate the following research
question: Among adult patients with Acute Myeloid
Leukemia [P], what is the impact of gilteritinib [I]
on overall survival [O] when compared to salvage
chemotherapy or combination therapy [C] as a
primary line of treatment? In the secondary analysis,
the following question was explored: Among adult
patients with Acute Myeloid Leukemia [P], what is
the impact of gilteritinib [I] on event-free survival
and complete remission with full hematological
recovery [O] or complete remission with partial
hematological recovery [O] when compared to
salvage chemotherapy or combination therapy
[C] as a primary line of treatment? This review
includes literature investigating the advancement of
interventional research studies involving gilteritinib
as monotherapy or gilteritinib with combination
therapies such as post-hematopoietic stem cell
transplantation (HSCT) or hypomethylating agents
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or salvage chemotherapy to assess their efficacy and
survival across diverse patient populations. This
research was guided by the preferred reporting items
for systematic reviews and meta-analyses (PRISMA)
statements where applicable (Liberati et al., 2009).
The study characteristics and outcomes tables were
subdivided by the methodology of studies with the
first category evaluating randomized controlled trials
and the second category evaluating observational
retrospective studies.

Eligibility Criteria

Clinical trials investigating overall survival, and/or
event-free survival, complete-remission, or complete-
remission with partial hematological recovery were
identified. Inclusion criteria were 1) Clinical trials
(randomized or non-randomized, controlled, or non-
controlled), observational and retrospective studies.
2) Primary study with gilteritinib as an intervention
either as a monotherapy or a combination therapy
or with comparator salvage chemotherapy. 3) Stud-
ies with adults experiencing refractory or relapsed
AML (or harboring positive FLT3 gene mutations). 4)
Studies with post-HSCT treatment of patients under-
going gilteritinib treatment. 5) Adult patients (age
18-92) with AML at the time of diagnosis. 6) Patients
diagnosed with relapsed or refractory hematological
malignancies. 7) Patients who had undergone prior
induction chemotherapy or salvage chemotherapy. 8)
Studies conducted from 2018 to the present (Novem-
ber 2023). 9) Studies published in English. The most
important eligibility criteria were inclusion criteria
1), 2), and 3).

Exclusion criteria were 1) Patients diagnosed with
acute promyelocytic leukemia (APL) or chronic
myeloid leukemia (CML). 2) Studies on pediatric
patients and animals. 3) Studies outside the scope
of interest (Overall survival, Event-free survival,
complete remission). 4) Studies with patient sample
sizes of less than 20. 5) Studies only focused
on drug dose escalation, efficacy, and safety. 6)
Studies published before 2018. 7) Studies that were
case reports, reviews, conference abstracts, and
conference publications.

Search Strategy

An initial comprehensive search of articles was
conducted on November 23, 2023, with a final
follow-up search on March 25, 2024, using a variety
of keywords and Mesh terms in Pubmed, Cochrane
Library, EMBASE, and Web of Science resulting in
the identification of 8 articles. The complete search
syntax for PICO is provided below:

1) Acute Myeloid Leukemia OR Acute Myelogenous
Leukemia OR Acute Myeloblastic Leukemia OR
Acute Granulocytic Leukemia OR Acute Nonlym-
phoblastic Leukemia OR Acute Nonlymphocytic
Leukemia OR Acute Myelocytic Leukemia OR AML
OR AGL OR ANLL.
2) Gilteritinib OR Xospata OR ASP2215 OR ASP-
2215.
3) 1 and 2.
4) Induction chemotherapy OR Consolidation
Chemotherapy OR Maintenance Chemotherapy OR
Hematopoietic Stem Cell Transplant OR First-line
treatment OR Standard Chemotherapy OR Salvage
Chemotherapy.
5) 3 and 4.
6) Survival outcome OR Event-free survival OR
Complete remission.
7) 5 and 6.

Data Extraction

Data extraction was conducted independently by one
author (SVG) and any discrepancies were resolved in
frequent meetings in the presence of the supervisor
(BT) which was finally reviewed by the medical
expert (NJ). We evaluated Overall Survival (OS),
Event-Free Survival (EFS), and Complete Remission
(CR) as primary endpoints for analysis. We also
assessed Complete Remission with partial hema-
tologic recovery (CRh), Complete Remission with
incomplete hematologic recovery (CRi), Complete
Remission with incomplete platelet recovery (CRp),
and Overall Response Rates (ORR), if available. We
compared grade 3 or higher treatment-emergent
adverse events (TEAEs) published among these
research studies.

Results

Study Selection

The initial search yielded 207 articles, after elim-
inating 46 duplicates using endnote, 161 articles
remained for screening. Further assessment of these
articles by conducting a title and abstract review
resulted in the exclusion of 102 more articles. Of the
59 remaining articles, 40 were excluded because they
were either conference abstracts or the full text was
unavailable. 19 potential articles were thoroughly
examined, and 11 articles did not meet inclusion
criteria, resulting in 8 relevant articles as shown in
the Figure 2 PRISMA flow diagram.

Included Studies and Study Characteristics
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Figure 2: PRISMA flow diagram.

Of the 8 studies identified, 3 were randomized con-
trolled trials, and 5 were retrospective observational
studies. The 3 randomized clinical trials (Perl et al.,
2019), (Wang et al., 2020) and (Levis et al., 2024) were
open-label, multicenter, and conducted in 16 differ-
ent countries. Perl et al. (2019), identified as the
ADMIRAL trial, was a large, robust, and diverse pop-
ulation study conducted in 14 countries across Asia,
North and South America, and Europe. This study
compared the efficacy of gilteritinib treatment with
salvage chemotherapy in relapsed or refractory AML
patients. Wang et al. (2020), the second RCT, Phase
3 trial, spanned 13 countries across Asia, North and
South America, Europe, and Australia, and investi-
gated the potential efficacy of combining gilteritinib
with the Azacitidine intervention arm comparing
it with Azacitidine as a standalone treatment. The
third RCT, (Levis et al., 2024) was another Phase
3 trial, spanning 16 countries across North Amer-
ica, Europe, Asia Pacific, and Rest of World (ROW),
that evaluated the effectiveness of gilteritinib post-
hematopoietic Cell Transplant maintenance therapy
in AML patients harboring an internal tandem dupli-
cation mutation of FLT3 (FLT3-ITD) and compared
with a placebo arm.

The 5 retrospective studies (Hosono et al., 2021),
(Shimony et al., 2022), (Dumas et al., 2023), (Numan
et al., 2022) and (Altman et al., 2021) aimed to
evaluate the impact of gilteritinib with different
comparators on the subpopulation of patients with

AML. Various subpopulations included categories
relating to patient nationality (n=4), Japanese, French,
Israeli, and US. The fifth retrospective study focused
on different survival groups after the first line of
treatment. Other than the retrospective approach
and single population assessment this group of
studies differed in their comparator therapies.
Hosono et al. (2021) presented a retrospective study
specifically targeting the Japanese populations of
the ADMIRAL study (Perl et al., 2019) to examine
the treatment outcomes and response rate. Shimony
et al. (2022), conducted a retrospective study
to evaluate gilteritinib as a monotherapy and in
combination therapy with hypomethylation agents
within the Israeli population. Dumas et al. (2023), a
non-interventional, cross-sectional study, examined
the gilteritinib activity in relapsed or refractory
patients prior treated with intensive chemotherapy
and midostaurin within the French population.
Numan et al. (2022) studied gilteritinib combined
with various high-intensity chemotherapy and
compared gilteritinib with hypomethylating agents,
gilteritinib with single-agent venetoclax, gilteritinib
with other IDH inhibitors within the United States
population. The final retrospective study (Altman et
al., 2021) evaluated the clearance of FLT3 mutation
in relapsed or refractory AML patients following
gilteritinib treatment and compared the effective-
ness of gilteritinib treatment with conventional
chemotherapy regimens. More detailed information
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on these studies is provided in Table 1 Study
Summary.

Patient and Arm Characteristics

There were 872 intention-to-treat patients in the three
RCTs namely Perl et al. (2019), Wang et al. (2022),
and Levis et al. (2024). Patients in the gilteritinib arm
had a median age of 57.5 and 49% were male; those
in the salvage chemotherapy or placebo arm had a
median age of 57.3 and 40.9% were male. Wang et al.
(2022) had not reported the median age and sex % in
their study.

There were 443 patients in the five retrospective
studies. These studies included gilteritinib in
combination with Salvage chemotherapy, intensive
induction, or hypomethylating agents. Patients
treated with gilteritinib as a monotherapy or
combination therapy in the first arm had a median
age of 61 and 44% were male; those in the second
arm with gilteritinib in combination therapy had
a median age of 63 and 48.3% were male; those in
the third arm with gilteritinib as a monotherapy or
combination therapy had a median age of 68 and
55% were male. More details are provided in Table 2
Patient and Arm Characteristics.

Study Outcome

The 3 randomized clinical trials evaluated the treat-
ment efficacy of gilteritinib in AML patients with
FLT3 mutations. Perl et al. (2019) and Wang et
al. (2022) assessed overall survival (OS) and treat-
ment response while Levis et al. (2024) focused on
post-hematopoietic stem cell transplant (HCT) main-
tenance therapy and measurable residual disease
detection (MRD) in AML patients with FLT3-ITD
mutations. Perl et al. (2019), the ADMIRAL trial, a
pivotal multinational phase 3 study evaluated the effi-
cacy of gilteritinib and demonstrated significant pro-
longed OS and higher rates of remission compared
to salvage chemotherapy, highlighting its potential
as a therapeutic intervention, improving the quality
of life. Additionally, post-HSCT maintenance ther-
apy with gilteritinib showed promising results for
patients achieving complete remission or complete
remission with partial hematological recovery pre-
transplant. Their findings collectively highlight the
efficacy of gilteritinib in improving the survival out-
come and sustained remission in relapsed or refrac-
tory acute myeloid leukemia patients with FLT3 mu-
tations. Wang et al. (2022), another multicenter Phase
3 study compared the overall survival (OS), event-
free survival (EFS), and response rates among AML
patients ineligible for intensive induction chemother-

apy (IIC) receiving gilteritinib plus azacitidine (GIL +
AZA) in arm 1 and only Azacitidine (AZA) in arm
2. Azacitidine is a hypomethylating agent given as
a standalone or as a combination therapy that pre-
vents cancer cells from growing. Despite a longer
median follow-up for AZA, GIL + AZA showed nu-
merically longer OS. Median EFS did not significantly
differ between the two arms, but sensitivity analysis
showed a trend favoring GIL + AZA. In this study,
GIL + AZA arms patients respond better in terms
of achieving a composite complete response (CRc).
Levis et al. (2024) evaluated gilteritinib as HCT and
MRD for AML patients with FLT3-ITD mutation and
compared it with a placebo arm. OS did not show a
statistically significant difference between gilteritinib
and placebo (HR, 0.846; P=0.4394). Although the
study showed improvement in relapse-free survival
(RFS) wasn’t statistically significant, overall patients
with detectable FLT3-ITD experienced higher RFS
rates, indicating the potential efficacy of gilteritinib
in this high-risk population who received post-HCT
therapy based on MRD detection. The effectiveness
of gilteritinib varied geographically demonstrating
the highest benefit in North America, limited benefit
in Asia/Rest of world, and a slightly adverse effect
in Europe. These differences reflect variations in pa-
tient population, medical practices, and healthcare
systems across these regions.

The 5 retrospective studies (Hosono et al., 2021),
(Shimony et al., 2022), (Dumas et al., 2023), (Numan
et al., 2022) and (Altman et al., 2021) evaluated
the efficacy, and outcome of gilteritinib-treated
patients with relapsed or refractory AML harboring
FLT3 mutations from existing clinical trial studies
in diverse populations including Japanese, Israeli,
French, US, Germany, and Italy. Hosono et al.
(2021) isolated the Japanese subpopulation from
the ADMIRAL trial to evaluate the efficacy of
gilteritinib in relapsed or refractory acute myeloid
leukemia patients with FLT3 mutations. Their study
demonstrated that gilteritinib was well tolerated
in the Japanese population and showed superior
overall survival (OS), and complete remission (CR)
or complete remission with partial hematologic
recovery (CRh) than salvage chemotherapy (SC) as
shown in the study outcome table. 1-year survival
rates in the gilteritinib arm were much higher, 54.3%
as compared to 26.3% in the SC arm. Although the
results observed in this small specific population
study were consistent with the broader ADMIRAL
study cohort, there is a need for more robust
investigations that aren’t dependent on retrospective
clinical trial data. Shimony et al. (2022) revealed that
gilteritinib significantly showed improved remission
rates, superior median OS of 9.6 months, and median
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Table 1: Study summary.
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EFS of 5.1 months than 7 months of OS and 3.3
months of EFS in standard of care (SOC) salvage
therapy in Israeli patients pre-treated with Tyrosine
Kinase Inhibitors (TKIs). Dumas et al. (2023)
conducted a non-interventional ambispective study
in the French population. They showed promising
activity of gilteritinib in patients with refractory or
relapsed FLT3 mutated AML after prior intensive
chemotherapy and midostaurin, a first-generation
FLT3 inhibitor (TKI) (Perl et al., 2022). These findings
indicate the promising therapeutic potential of
gilteritinib, a second-generation FLT3 inhibitor
effective against both FLT3-ITD and TKD mutations
(Perl et al., 2019), as a viable treatment alternative for
relapsed or refractory FLT3 mutated AML patients
after undergoing intensive treatment regimens.
Numan et al. (2022) conducted a retrospective study
in the US population and focused on evaluating the
clinical activity of gilteritinib in clearing mutations
in patients with refractory or relapsed FLT3 mutated
AML who had been previously treated with FLT3
inhibitors such as midostaurin and sorafenib. The
median OS was 7.0 months in the gilteritinib arm and
48.7% achieved CRc, 22.1% achieved CR and 26.7%
achieved CRi or CRp which was comparable to 53.9%
in midostaurin, and 41.2% in sorafenib. Gilteritinib
in combination therapy achieved higher CRc rates
(64%) as compared to single-agent use (43%) but
no survival advantage of combination therapy over
single-agent was proved. Their further findings
assessed the ability of gilteritinib to target and clear
FLT3 mutations which are associated with poor
prognosis in AML. Their study suggested a favorable
mutation clearance with gilteritinib treatment.
Altman et al. (2021) conducted a retrospective study,
across the US, Germany, and Italy populations. They
investigated the effect of FLT3 mutation clearance,
treatment response post-gilteritinib therapy, and
overall survival in patients with refractory or
relapsed FLT3 mutated AML. Their study provided
insights into the potential benefits of achieving
FLT3 mutation clearance and favorable treatment
response contributing to improved overall survival
outcomes in this challenging patient population.
These studies collectively demonstrate gilteritinib
as an effective treatment option for relapsed or
refractory FLT3 mutated AML patients who have
previously undergone intensive treatments such as
chemotherapy, hypomethylating agents, or tyrosine
kinase inhibitors. These studies revealed improved
survival outcomes and achieved favorable treatment
responses including mutation clearance and overall
survival improvement. More details can be found
in Table 3 Study Outcome. The Study outcome
table covers only 6 of the 8 studies because of the

incomplete data provided by the remaining 2 studies
(Levis et al., 2024; Altman et al., 2021).

Adverse Effects

The 3 RCTs, Perl et al. (2019), Wang et al. (2022),
and Levis et al. (2024) reported both hematological
and non-hematological adverse events with gilteri-
tinib treatment in FLT3 mutated AML patients. Perl
et al. (2019), the ADMIRAL trial, reported several
adverse effects during its course. Notable serious
adverse events of grade 3 include febrile neutrope-
nia (45.9%), anemia (40.7 %), and aminotransferase
increase (>13%). Discontinuation of gilteritinib was
due to elevated liver enzymes, pneumonia, large
intestine perforation, and septic shock. The study
also recorded a substantial number of deaths in the
chemotherapy group (74.3%) than in the gilteritinib
group (69.1%). These findings emphasize the impor-
tance of monitoring and managing adverse effects
during gilteritinib treatment in this patient popula-
tion. Wang et al. (2022) reported higher adverse
effects which were 100% from the combination ther-
apy of gilteritinib with Azacitidine (GIL + AZA) in
comparison to Azacitidine monotherapy which was
95.7%. The combination group reported more grade
>3 adverse events (95.9%) and a higher proportion
of related deaths than the AZA group (89.4%). Their
findings highlight the increased risk of certain ad-
verse effects associated with combination therapy
compared to AZA monotherapy in AML patients.
Levis et al. (2024) study showed higher rates of
(grade 3 or more) treatment-emergent adverse events
(TEAEs) particularly myelosuppression and infection
which led to withdrawals from gilteritinib treatment.
Despite the lack of significant improvement in RFS,
the early initiation of low doses of gilteritinib main-
tenance therapy may still offer some prognostic ben-
efits.

In 2 retrospective studies, Hosono et al. (2021)
and Dumas et al. (2021) observed serious TEAEs
during gilteritinib therapy leading to discontinuation
due to adverse event rates in both studies. Hosono
et al. (2021) reported higher rates of TEAEs with
gilteritinib (100%) compared to standard chemother-
apy (93%). Drug-related adverse events were
more common with gilteritinib (88%) than salvage
chemotherapy (77%) leading to discontinuation in
some cases. Despite longer exposure, gilteritinib
had a lower incidence of TEAEs than salvage
chemotherapy. Despite differences in demographics
and other factors, this study reported that there were
no unique clinically significant TEAEs observed in
Japanese patients compared to the overall cohort.
Dumas et al. (2021) reported 28.3% of patients
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observed serious adverse events during treatment
including infections (56.4%), hemorrhage (2.6%),
cardiovascular issues (10.3%), and differentiation
syndrome (5.2%). Gilteritinib treatment was discon-
tinued in 66.9% of the patient population primarily
due to lack of efficacy or hematological toxicity
and other adverse events. Shimony et al. (2022),
Numan et al. (2022), and Altman et al. (2021) did not
discuss any hematological and non-hematological
adverse events relevant to our study. Despite several
variations in adverse events and treatment strate-
gies, these studies underscore the importance of
monitoring and managing adverse effects during the
gilteritinib treatment in FLT3-positive AML patients,
particularly noting higher rates of adverse events
occurring with combination therapy compared to
monotherapy. Hematological and non-hematological
adverse events were addressed in 5 of the 8 studies
as presented in the Adverse Events Table 4. For a
more detailed understanding of adverse events, see
Supplementary Table 1.

Risk of Bias

The risk of bias and quality of studies was as-
sessed for randomized controlled studies using the
Cochrane ROB 2 tool (Higgins et al., 2011). All three
RCTs (Perl et al., 2019; Wang et al., 2022; Levis et
al., 2024) presented a low risk for selection bias: ran-
dom sequence generation, allocation concealment,
and low risk for incomplete assessment and selective
reporting bias. Two RCTs (Perl et al., 2019; Wang et
al., 2022) had some concerns about blinding partici-
pants and blinding outcome assessment. The risk of
Bias was evaluated for the five retrospective studies
(Numan et al., 2022; Hosono et al., 2021; Dumas et
al., 2023; Shimony et al., 2022; Altman et al., 2021) by
following the ROBINS-I tool (Sterne et al., 2016). All
the retrospective studies posed some concerns and
risks due to confounding, selection of patients into
the study, and measurement outcome as the criteria
for isolating the subpopulation were not transparent,
leading to biased estimates of treatment effects. The
bias in the classification of interventions, bias due to
missing data, and selection of reported results were
presented as high-risk factors. This assessment stems
from a lack of clear rationale for isolating the sub-
population, and the completeness of data collection
cannot be assessed completely. There is a weakness
in reporting these studies as they all had different
comparators or a combination of comparators.

Discussion

This systematic review combined the data from 3
randomized controlled trials (Perl et al., 2019), (Wang

et al., 2020) and (Levis et al., 2024) and 5 retrospec-
tive studies (Hosono et al., 2021), (Shimony et al.,
2022), (Dumas et al., 2023), (Numan et al., 2022) and
(Altman et al., 2021) analyzing subpopulations from
various countries and trials on gilteritinib efficacy
and survival outcomes of AML patients with FLT3
mutations. Despite methodological differences in
findings from both RCTs and retrospective studies
consistently demonstrated gilteritinib efficacy in im-
proving the survival outcome in this high-risk patient
population as compared to various comparators (see
Table 3. Study Outcome). The ADMIRAL trial high-
lighted significant improvements in overall survival
and remission rates compared to salvage chemother-
apy, emphasizing its potential to enhance patient
outcomes and quality of life. Furthermore, in Wang
et al. (2022) study, the effectiveness of combining
gilteritinib in combination with azacitidine was ex-
amined and compared to azacitidine as monother-
apy. The results revealed significant improvements
with the combination therapy, including a 67% in-
crease in overall survival and a 30% enhancement
in response rates compared to AZA as a standalone
treatment. Retrospective subpopulation studies such
as Hosono’s study on the Japanese population, al-
though in a smaller cohort, supported the efficacy of
gilteritinib in improving overall survival and remis-
sion rates compared to salvage chemotherapy.

Similarly, studies across different populations, such
as Shimony et al. (2022) study in Israeli patients and
Dumas et al. (2023) study in the French popula-
tion, indicated a promising activity of gilteritinib in
patients with refractory or relapsed FLT3 mutated
AML. The inclusion of subpopulation analysis from
different countries enhances the generalizability of
the findings, suggesting that gilteritinib may be effec-
tive across diverse patient populations. There was a
notable preponderance of male patients treated with
gilteritinib, particularly around the age of 60 years
from these diverse populations. While RCTs pro-
vide robust evidence and methodological variations,
retrospective studies offer insights into real-world ef-
fectiveness. The combined strengths and evidence of
both methodologies support the use of gilteritinib in
managing AML with FLT3 mutations, particularly in
the subpopulations analyzed in retrospective studies.
Limitations such as retrospective study biases and the
potential for unmeasured confounders such as previ-
ous treatments, genetic variations in the population
of study, co-morbidities may affect the interpreta-
tion of the results. Additionally, heterogeneity across
RCTs and retrospective studies could influence the
pooled estimates. This heterogeneity refers to the
variability in the study design, different populations,
gilteritinib with combination therapy as intervention,
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Table 2: Patient and arm characteristics.

Table 3: Study outcome.
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Table 4: Adverse events.

Table 5: Risk of bias assessment.
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outcomes measured and methodologies.

Conclusion

This review highlights a critical research gap empha-
sizing the necessity for additional clinical trials on
the efficacy of gilteritinib in treating relapsed and
refractory FLT3-positive patients with AML. Clini-
cal practice guidelines (NCCN guidelines for AML,
2024 version 2) and clinical trials such as the ADMI-
RAL trial (Perl et al., 2019), recommend gilteritinib
in clinical practice due to its demonstrated efficacy
in improving overall survival and event-free survival
compared to standard chemotherapy. The informa-
tion we present regarding gilteritinib use in patients
can significantly impact clinical decisions, aid in the
timely and appropriate use based on disease stag-
ing and severity. Future studies should focus on
conducting robust prospective studies to confirm
the observed benefits of gilteritinib across diverse
patient subpopulations, disease staging, and clini-
cal settings. Further patient profiling is needed to
understand how patients would respond to gilteri-
tinib treatment as a first-line or second-line treatment,
needs to be explored in future randomized clinical tri-
als. In cases of later-stage detection, gilteritinib could
provide an effective initial treatment option. While
considering alternative first-line treatments, other
second-generation FLT3 inhibitors such as quizartinib
could be evaluated for comparison with gilteritinib.
A head-to-head study comparing the efficacy and
safety of gilteritinib with quizartinib, both second-
generation FLT3 inhibitors, would be beneficial for
assessing their relative benefits and risks in treating
FLT3-positive AML patients.
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