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Summary

Acute myeloid leukemia (AML) with FLT3 mutations,
being a clinical subtype of AML, is associated with
higher relapse rate, shorter remission period, decreased
survival, especially without NPMI1 co-mutation, and
at high FLT3-ITD/wild-type allelic ratios. FLT3 muta-
tions can be considered as a promising molecular target
for the treatment of patients with FLT3-mutated AML,
particularly in refractory or relapsed (R/R) AML cases.
Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) gives chance for a potential cure in patients with
R/R AML. The present study included 48 patients with
R/R AML with FLT3-mutation, at a median age of 53
(18-79) years. Primarily refractory patients (p/r AML)
made 31.2% of them; among recurrent AML, 54.2% had a
first relapse, and 14.6% had 2 or more relapses (relAML).
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The ITD mutation was detected in 89.6% and TKD-mu-
tation in 10.4% of cases. The patients received gilteritinib
120 mg once daily, administered as one (in most cases),
or >2 28-day cycles of therapy (56.2% and 27.1%, respec-
tively). Overall response (OR) rate was 77.1% (CI 95%
65.7-88.3): complete remission (CR) was documented in
15 (31.2%) patients, remission with incomplete recovery
(CRi/r) and morphological leukemia-free state (MLFS)
were observed in 11 patients (22.9%) each. Allo-HSCT
was subsequently performed in 29.2% (CI 95% 18.2-
43.2) of all treated patients. The median age of this group
of patients was 43.1 (18-68) years. The median time from
overall response achieved after gilteritinib to allo-HSCT
was 45 (24-156) days. One-year overall survival was
39.9%, with median survival terms of 6.3 months (95%
CL: 4.7-12.0). Disease-free survival in the group of pa-
tients who achieved remission (37 patients) was 40.5%,
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and the median was 7.7 months (4.4-11.0 months). In
the multivariate analysis, event-free survival was signif-
icantly associated with successful bridging to allo-HSCT
(HR=0.16; CI 95%: 0.04-0.62; p<0.01) and in patients
who achieved OR (HR=0.11; CI 95%: 0.04-0.33; p<0.01).
In contrast, the patients with late relapse showed an in-
crease in the risk of the events (HR=3.42; CI 95%: 1.2-
9.64; p=0.02). No unexpected toxicity was observed after
the therapy. Gilteritinib in patients with R/R FLT3-mu-
tated AML demonstrated favorable outcomes with

Introduction

Acute myeloid leukemia (AML) with a mutation in tyrosine
kinase 3 (FLT3) gene represents one-third of the de novo AML
cases [1, 2, 3, 4]. Mutations in the FLT3 gene (in particular,
internal tandem duplication (ITD)) tend to cause poor out-
comes, with an increased risk of relapse and shorter overall
survival (OS) compared to patients without the mutation [4, 5,
6]. Thus, according to the NCCN Clinical Practice Guidelines
in Oncology, AML cases with FLT3-ITD mutation in pres-
ence of normal karyotype should be interpreted as patients
with poor prognosis [5, 7]. Based on European LeukemiaNet
risk stratification by genetics (ELN risk), the prognostic risk in
AML with FLT3-mutation also depends on FLT3-ITD allelic
ratio, presence of an additional NPM1-mutation and accesso-
ry karyotype abnormalities (3, 5, 8].

The rate of remission after standard chemotherapy (ChT)
varies from 60 to 70% for patients with de novo AML young-
er than 50 years [10]. The addition of midostaurin to front-
line ChT improved OS (by 7.1% after 4 years to 51.4%). Also
event-free survival (EFS) and disease-free survival (DFS)
showed better result in the midostaurin group (8.2 months
vs. 3.0 months and 26.7 months vs. 15.5 months, respective-
ly) [9]. Nevertheless, challenges of the treatment of patients
with refractory/relapsed (R/R) AML remain, where the
chances for achieving remission do not exceed 30% [12]. As
a result, patients with R/R AML have poor outcomes with
3-year overall survival (OS) around 10% [11].

A retrospective analysis of the 2-year overall survival (OS2)
after allogeneic hematopoietic stem cell transplantation
(allo-HSCT) in a second complete remission demonstrated
promising 50% OS, compared to allo-HSCT performed in
active disease (first relapsed or refractory AML) with OS2 of
ca. 20% [13, 14]. Thus, the main goal of therapy in patients
with R/R AML is to achieve remission then followed by al-
logeneic HSCT.

A combination of high-dose cytarabine and purine analogues
(fludarabine, cladribine) demonstrated a higher response rate
in patients with R/R AML being, however, associated with
considerable toxicity [16, 17, 18]. For patients with FLT3-mu-
tated AML, therapy with FLT3 inhibitors showed promising
results even in the case of R/R AML [19].

The current study aims to evaluate the response rate, over-
all survival (OS), relapse-free survival (RFS) and toxicity of
gilteritinib in adult patients with R/R AML with FLT3-mu-
tation.

a satisfactory tolerance to therapy. Thus, gilteritinib may
be used for a bridge therapy to allo-HSCT in adult pa-
tients with R/R FLT3-mutated AML.
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Patients and methods

Between 2019 and 2021, 48 patients with R/R AML FLT3-mu-
tated with a median age of 53 (18-79) years were included
in the study. Most of the patients were with de novo AML
(79.2%). Patients with secondary AML (20.8%) included
transition form myelodysplastic syndrome (MDS), chronic
myelomonocytic leukemia (CMML) and chronic myelopro-
liferative neoplasm (CMN). Primary-refractory patients (p/r
AML) comprised 31.2%; among relapsed AML, 54.2% had a
first relapse and 14.6% had 2 or more relapses (relAML). The
ITD mutation was detected in 89.6% and TKD -mutation in
10.4% of cases.

Despite the median age of patients included in the study,
allo-HSCT after gilteritinib was performed in 29% of cas-
es. The type of donors was as follows: unrelated, in 9 cases;
haploidentical, in 5 patients. The median time between treat-
ment by gilteritinib and allo-HSCT was 12 days (range 7-54
days). In 3 patients, the relapses after first allo-HSCT were
treated with ginteritinib. Characteristics of the patients are
presented in Table 1.

Morphological evaluation of bone marrow (BM) aspirate,
immunophenotyping of bone marrow cells, standard cytoge-
netic and molecular assays were performed in all patients be-
fore therapy. The median level of blasts in the BM was 47.6%
(6-97). Cytogenetic analysis was performed on R-banded
metaphases after 24-h culture using standard procedures.
The following targets were evaluated by real-time polymer-
ase chain reaction (PCR): CBFB-MYH11, BCR/ABL p210
and BCR/ABL p190, PML/RARa, RUNX1-RUNXIT1, EVII,
FLT3-ITD, FLT3-TKD (D835), DMT3A, MLL partial tandem
duplication, WT'I1, BAALC gene expression. Assessment of
minimal residual disease (MRD) status included both flow
cytometric assays (FCI) and PCR.

This study included patients with Eastern Cooperative On-
cology Group (ECOG) performance status <3 as well as
without moderate/severe hepatic dysfunction or heart dis-
ease. P/r AML was defined as more than 5% of clonal blast
cells in bone marrow after one (or more) induction chemo-
therapy with anthracyclines (with or without FLT3-inhibi-
tors). Response criteria after treatment were based on The
European Leukemia Net (ELN) 2017 Recommendations [8].
Response was assessed on day 28 of 1* course (or 2™ in cases
without response after first course). Toxicity was determined
by the National Cancer Institute Grading Scale (NCI Grad-
ing Scale) version 5.0.
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Table 1. Characteristics of the patients

Total number 48
Median age (range), years 53 (18-79)
Male 22
Female 26
ECOG status, n (%)
1 7(412)
2 8 (47.)
3 2(1.8)
Secondary AML, n (%)
Total number, n (%) 9 (18.7)
MDS 6
CMML 2
NPM 1
Status of disease, n (%)
Primary refractory AML 15 (31.2)
Relapse AML 33 (68.8)
Relapse number, n (%)
First relapse 26 (28.8)
Second and subsequent relapse 7212
Time of relapse, n (%)
Early relapse 24 (712.7)
Late relapse 9(273)
Previous lines of therapy, n (%)
Induction therapy (1 or 2 cycles of chemotherapy with anthracyclines) 1B (27.))
High doses chemotherapy (consolidation) or second-line chemotherapy (not intensive therapu) 32 (66.7)
Previous allo-HSCT 3(6.2)
Previous therapy with inhibitors of FLT3, n(%)
Total number 13 (27.))
Midostaurin 10 (20.8)
Sorafenib 2(42)
Quizartinib 1(])
Extramedullary disease, n (%)
Total number 3(83%)
BM with CNS 1
BM with peripheral lymph nodes 2
2017 ELN risk stratification by genetics n (%)
Intermediate 36 (75)
Adverse 12 (25)
Type of FLT3 mutation, n (%)
ITD 43 (89.6)
TKD 5 (10.4)
Genetic landscape, n
Normal karyotype 28
- FLT3-TKD 3
- FLT3-ITD 13
- FLT3-ITD with NPM1 5
- FLT3-ITD with WTI 4
- FLT3-ITD with NPM1 and WTI 1
- FLT3-ITD, BAALC, WTI 1
- FLT3-ITD, DMT3A, WTI 1
Complex karyotype 4
- FLT3-ITD, NPM1, WTI 1
- FLT3-ITD, MLL (partial tandem duplication), WT1 1
- FLT3-ITD, WT 1
- FLT3-ITD 1
Monosomal karyotype
- FLT3-ITD 1
- FLT3-1TD, NPM1, WTI 1

%
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Other cytogenetic abnormalities
- £(6;9) with FLT3-ITD

- t(6;12) with FLT3-ITD

- t(1;3) with FLT3-ITD

- t(11;22) with FLT3-TKD

- inv(9) with FLT3-ITD

- inv(10) with FLT3-ITD

- t(4;21) with FLT3-ITD

- t(v;11923.3) with FLT3-ITD

- £(2:3) with FLT3-TKD

T
Iy

—_

AR FLT3-ITD/FLT3wt, Me (range)

1(0.07-13)

Level of expression WT1/10* copies of the ABL before therapy, Me (range)

4398 (896-99000)

Level of blasts count before the therapy, Me (range)

41.6% (6-97)

Number of courses of Gilteritinib, n (%)

1 27 (56.2)

2 13 (929)

3 3(62)

4 3(62)

5 1Q0)

6 1Q1)

Allo-HSCT, n (%)

Total number of subsequent allo-HSCT 14 (29.2%)

Subsequent allo-HSCT with haploidentical donor 5(10.4)

Subsequent allo-HSCT with unrelated donor 9 (18.8)
Infectious status before induction, n (%)

Febrile neutropenia 4 (28.6)

Invasive pulmonary aspergillosis 1(7)

Sepsis/bacteremia 2(143)

Notes: AML, acute myeloid leukemia; MDS, Myelodysplastic syndrome; CMML, Chronic myelomonocytic leukemia; CMN, Chronic mye-
loproliferative neoplasm; ECOG, Eastern Cooperative Oncology Group (ECOG) Performance Status; FLT3, FMS-like tyrosin kinase 3; ITD,
internal tandem mutation; TKD, mutation surrounding D835 in TK domain; BM, bone marrow; CNS, central nervous system; allo-HSCT,

allogeneic hematopoietic stem cell transplantation.

All patients recieved gilteritinib 120 mg once daily for at
least 28 days (single-course therapy) [19]. Patients, who
achieved response after 1* course, continued the therapy up
to allo-HSCT. Those who achieved reduced blasts count in
the bone marrow were able to receive 2™ course. Antiviral
prophylaxis (acyclovir) and Pneumocystis prophylaxis (tri-
methoprim-sulfamethoxazole) were given to all patients.
Primary antifungal prophylaxis for patients was performed
with voriconazole. All patients received prophylactic treat-
ment for infections during the period when the absolute
neutrophil count was less than 0.5x10°/1.

Statistical analysis

Overall survival (OS) and disease-free survival (DFS), event-
free survival (EFS) were evaluated using Kaplan-Meier meth-
od, the influence of factors on OS and RFS were evaluated by
the Mantel-Cox log-rank criterion. Multivariate analysis was
performed with Cox model after the proportional hazards
assumption was checked. The OS was calculated from the
starting date of the treatment to the date of the last contact.
RFS was defined from the date of overall response (com-
plete remission, remission with incomplete recovery) to the
date of relapse, death or last contact. EFS was defined as the
time from the start date of treatment to the time when re-
fractory disease was confirmed (the date of failure to achieve
a response), relapse, or death from any cause (censored at
last contact). Overall response (OR) assessment included

patients with complete remission (CR), remission with in-
complete recovery (CRi/r), morphological leukaemia-free
state (MLFS). Therapy-related mortality was defined as
death within 30 days of Giteritinib initiation. Pearson's chi-
square test was used for binary variables with the number
of expected observations in any of the fields in a four-field
table less than 5, Fisher's exact test was used to assess the
level of significance of the differences. Multivariate analysis
was done using proportional hazard regression. Differences
at a p-value less than 0.05 were considered statistically signif-
icant. Statistical analyses were performed with the standard
statistical software package StatTech 2.8.4.

Results

Clinical response to gilteritinib

More than a half of the patients received the 28-day gilter-
itinib therapy administered in 1 or >2 cycles (56.2% and
27.1%, respectively), as seen from Table 1. Overall response
(OR) rate was 77.1% (CI 95% 65.7-88.3): complete remis-
sion (CR) was documented in 15 (31.2%) patients, remis-
sion with incomplete recovery (CRi/r) and morphological
leukemia-free state (MLFS) were registered in 11 patients
(22.9%) each. Among the responders, CR/CRi/r/MLFS were
achieved in 83.8% (31 patients) after 1* cycle and in 16.2%
after 2™ treatment cycle. Among 15 patients with CR, MRD
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was evaluated in 6 patients on day 28 after starting the ther-
apy), being positive in 5 cases.

In 14 of 48 patients, allo-HSCT was subsequently performed,
thus making up 29.2% (CI 95% 18.2-43.2) of all treated pa-
tients. The median age of this group was 43.1 (18-68) years.
The median time from OR after gilteritinib to allo-HSCT
was 45 (24-156) days. The main reasons for failure to under-
go allo-HSCT was elderly age (18 patients over 65), and suf-
ficient co-morbidities; relapse of AML during donor search
revealed in 6 cases (at <60 days); early death (<60 days of
therapy), in 8 patients. Poor performance status was the rea-
son for postponing allograft in 2 patients.

Inthe univariate and multivariate analysis, there was no
correlations between the response rates and clinical factors,
e.g., patient’s age, ELN risk, WT1 levels before therapy, pres-
ence ITD or TKD mutation in the FLT3 gene, previous ther-
apy, relAML or p/r AML, early versus late relapse, blast cell
counts.

Table 2. Analysis of potential 0S predictors in the patients

CLINICAL STUDIES |

Analysis of survival outcomes after gilteritinib
therapy

The median follow-up period was 16.5 (CI 95% 11.4-21.6)
months. One-year OS (OS1) after gilteritinib was 39.9%,
with a median survival of 6.3 months (95% CI: 4.7-12.0
months). DES (DFS1) in the group of patients who achieved
remission (37 patients) was 40.5%. The median DFS1 was 7.7
months (4.4-11.0 months) in this group of patients.

In the multivariate analysis, statistically significant factors
influencing OS were as follows: achievement of response
(HR=0.16; CI 95%: 0.05-0.47; p<0.01) (Table 2; Fig. 1) and
allo-HSCT (HR=0.06; CI 95%: 0.01-0.44; p<0.01) (Table 2;
Fig. 2). DFS was also significantly better in group of patients
with subsequent allo-HSCT (HR=0.18; CI 95%: 0.04-0.8;
p=0.02) (Fig. 2).

Median survival in patient without OR was 2.2 months (95%
CI: 0.6-3.5 months), median survival in patients with OR
was 10.7 months (95% CI: 5.9-30.2 months).

treated with gilteritinib

. Non-adjusted Adjusted
Risk factor
HR; 95% (I p HR; 95% Cl p

Age 1.012; 0.988 - 1.037 032 1.010; 0.973 - 1.048 0.60
ELN risk: adverse group 0.507; 0.168 - 1.527 0.23 1.970; 0.462 - 8.395 0.36
Time of relapse: late relapse 2314; 0.936 - 5.722 0.07 2.466; 0.897 - 6.777 0.08
Overall response: yes 0.207; 0.080 - 0.533 < 0.01* 0.117; 0.034 - 0.403 < 0.01*
allo-HSCT: yes 0.067; 0.009 - 0.506 <0.01* 0.046; 0.005 - 0.437 <0.01*

* — association of the outcome value with the predictor value is statistically significant (p < 0.05)
Notes: allo-HSCT, allogeneic hematopoietic stem cell transplantation; ELN risk, genetic risk stratification scale by ELN criteria (2017)

no

yes

Overall survival rate, %

20 4

T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0
OS time, months

no
Observations 11 2 1 0
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Events 0 8 9 9
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Observations 37 26 13 8
Censored 0 3 7 9 1 13 15
Events 0 8 17 20 21 21 21

Figure 1. Association between overall survival and
achievement of response after gilteritinib therapy.
The graphs for patients who achieved a response are
shown in blue; the cases failing to respond, in green.
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Figure 2. Correlation between overall survival and sub-
sequent hematopoietic stem cell transplantation. The
graphs for allo-HSCT patients are shown in blue; with-
out allo-HSCT, in green.
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Median survival in patients without allo-HSCT was 5.3
months (95% CI: 2.5-6.9 months), whereas median survival
in patients with subsequent allo-HSCT cannot be estimated.

Median survival in cases without allo-HSCT was 5.7 months
(95% CI: 4.3-10.7 months), median survival in patients with
subsequent allo-HSCT was 20.3 months as seen from Fig. 3
(95% CI: 5.9 > months).

In the multivariate analysis, EFS was significantly associated
with successful bridging to allo-HSCT (HR=0.31; CI 95%:
0.12-0.82; p<0.018). Age, status of AML before gilteritinib
therapy, previously therapy showed no correlation with EFS,
as seen from Fig. 4 and Table 3.

Toxicity of gilteritinib therapy

Hematological toxicity was the most common complication
of the therapy. Among 39 patients, neutropenia (grade 3-4)

was observed in 97.4% of cases (38/39); grade 3-4 throm-
bocytopenia, in 69.3% (27/39), and grade 3-4 anemia was
registered in 37.2% (18/35). The median duration of grade
4 neutropenia and thrombocytopenia was 36 (4-425) days
and 55 (4-325) days, respectively. Severe hemorrhagic com-
plications occurred in 1 of 48 patients (cerebral hemorrhage,
2.1%). In 29.4% (10/34), we have diagnosed infectious com-
plications. Sepsis/bacteremia developed in 7 of 34 patients,
20.6% (CI 95% 10.4-36.8). Bacterial pneumonia was ob-
served in 3 cases (8.8%, CI 95% 3.1-23).

Non-haematological toxicity of any grade included myalgia
or arthralgia (15.2%), dry skin (12.1%), dyspnoea (6.1%),
nausea (6.1%), headache (3%), arrhythmia (3%), increased
transaminases (3%), and high blood pressure (3%). A pro-
longed QT syndrome has been reported in one patient. The
observed complications after gilteritinib therapy are summa-
rized in Fig. 5.

Table 3. Relative risk analysis for the different EFS predictors in the gilteritinib-treated patients

Unadjusted Adjusted
Risk factor
HR; 95% CI p HR; 95% CI P

Age 1.013; 0.994 - 1.032 0.176 1.001; 0.976 - 1.026 0.946
Relapsed AML 1.014; 0.509 - 2.022 0.968 0.972; 0.394 - 2.401 0.952
Allo-HSCT: Yes 0.305; 0.132 - 0.705 0.005* 0.307; 0.116 - 0.816 0.018*
Group of previously therapy: B 0.935; 0.441 -1.982 0.861 1.130; 0.439 - 2908 0.801
Group of previously therapy: C 1.170; 0.397 - 3.451 0.776 1.148; 0.271 - 4.856 0.852

* — association of the outcome value with the predictor value is statistically significant (p < 0.05)

Notes: Allo-HSCT, allogeneic hematopoietic stem cell transplantation; Previous therapies: A, Induction therapy (1 or 2 cycles of chemotherapy
with anthracyclines); B, High-dose chemotherapy (consolidation) or second-line chemotherapy (no intensive therapy); C, Previous allo-HSCT.
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60 4 T T

40
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Figure 3. Correlation between disease-free survival
(DFS) in the studied patients and subsequent hemato-
poietic stem cells transplantation (after allo-HS(T, in
blue; without allo-HSCT, in green).

Allo-HSCT: Yes -

Group of previously therapy: C-

Group of previously therapy: B -

Age-

Relapsed AML -

0.1 03 1 3
HR; 95% CI

Figure 4. Relative risk analysis for the different EFS
predictors in gilteritinib-treated patients

Notes: Allo-HSCT, allogeneic hematopoietic stem cell transplan-
tation; Group of previous therapies: A, Induction therapy (1 or 2
cycles of chemotherapy with anthracyclines); B High-dose chemo-
therapy (consolidation), or second-line chemotherapy (no intensive
therapy), C, Previous allo-HSCT.
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Mortality during treatment (up to 30 days) was 6.3% (CI95%
3.3-19.6), i.e. 3 of 48 patients. The causes of death in 2 pa-
tients were infectious complications (including 1 case of
COVID-19), and 1 patient died after cerebral hemorrhage.

Discussion

AML with FLT3 mutations is of particular interest thus being
quite often considered a separate group for several reasons,
e.g.: epidemiological, prognostic, and special therapeutic
features options. Mutations in FMS-like tyrosin kinase 3 pro-
teins occur in approximately 30% of patients with AML. ITD
is the most common mutation which is found in up to 25%
(and in >30% of patients older than 55 years). Approximately
10% of mutations in the FLT3 gene involve point mutations,
deletions, and insertions in codons surrounding D835 posi-
tion within the FLT3 TK domain (FLT3-TKD) [1-8].

AML with FLT3 mutations (primary FLT3-ITD) is associ-
ated as subtype of AML with higher relapse rate, shorter re-
mission period, decreased survival, especially when NPM1
is not co-mutated and the allelic FLT3-ITD/wild-type ratio
is high [6, 7, 20]. According to some recent studies by Kiyoi
et al., Sakaguchi M. et al, which concerned Japanese AML
patients, the long-term prognosis in FLT3-ITD"" AML was
similar to FLT3-ITD"" patient group [21, 22].

In a view of the above, mutations in FLT3 can be consid-
ered as a promising molecular target for the treatment of pa-
tients with FLT3-mutated AML. The first-generation FLT3
inhibitors (sunitinib, tandutinib, and lestaurtinib) applied
as monotherapy for AML patients with FLT3 mutation did
not demonstrate efficacy and have shown clinically relevant

Increased transaminases
High blood pressure
Arrhythmia

Headache

Nausea

Dyspnoea

Dry skin

Myalgia or arthralgia
Bacterial pneumonia
Sepsis/Bacteremia
Anemia>3gr.
Thrombicytopenia>3gr.

Neutropenia>3gr.
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adverse events [6, 21]. However, according to the CALGB
10603 (RATIFY) trial, the addition of midostaurin to induc-
tion ChT improved OS by 7.1% after 4 years to 51.4%, with
satisfactory toxicity profile of the therapy [9]. Based on the
results of this study, midostaurin was approved as a combi-
nation agent with standard ("7+3" ChT) induction therapy
for newly diagnosed AML by the US Food and Drug Admin-
istration (FDA) in 2017. In the RATIFY study, allo-HSCT
in first remission was performed in 28.1% (n=101) of pa-
tients, and the transplants did not show therapeutic benefit
(p=0.85). Observations are still ongoing, but the currently
available data show up to 8-11% of relapses even after allo-
HSCT in the first remission on the background of FLT3 in-
hibitor therapy [6]. Of note, the patients in the midostaurin
group underwent allo-HSCT earlier than those in the con-
trol group. Hence, the timing of allo-HSCT in the first remis-
sion may influence the positive outcomes [23].

The outcome in the patients with primary refractory or re-
lapsed AML remains dismal. Retrospective analysis found
OS rates from 4% to 38%, being dependent on time of re-
lapse and previous allo-HSCT [3, 24]. Allo-HSCT remains
the only option to achieve a long-term favorable outcomes
in R/R AML [3, 15, 25]. A retrospective analysis of the 2-year
overall survival (OS2) after allo-HSCT in the 2™ complete
remission demonstrated promising 50% OS, compared to al-
lo-HSCT in active disease (first relapsed or RefAML) where
OS2 was around 20% [13, 14]. Multivariate analysis in these
studies identified allo-HSCT in a first CR as the single fa-
vorable prognostic factor (RFES, p=0.001; OS, p=0.001). Sak-
aguchi M. et al. also found that prognosis was unfavorable in
NPM1™t AML with FLT3-ITD"" in patients, who have not
received allo-HSCT in first CR [22].

H Absence
B Presence

20 25 30 35 40

Number of patients

Figure 5. Frequencies of complications observed after gilteritinib treatment
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Intensive ChT may improve outcomes for R/R AML by in-
creasing remission rates to 40-60%, but it is associated with
considerable toxicity [16, 17, 18]. FLT3 inhibitors demon-
strate encouraging results in AML patients with FLT3 muta-
tions [3, 19, 24]. Based on the results of the ADMIRAL study,
the FDA approved gilteritinib for R/R FLT3-mutated AML
therapy in adult patients in 2018 [7]. This study demonstrat-
ed a favorable response rate (ORR was achieved in 67.2%)
and improved OS compared with ChT (median OS 9.3 vs 5.6
months) [4].

Treatment-related adverse events of grade > 3 were reported
in 60.2% of patients. The most common were, e.g., anemia
(40.7%), febrile neutropenia (45.9%) and thrombocytope-
nia (22.8%). Increased alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) levels were observed in
13.8% and 14.6% of patients, respectively. Dose reduction or
interruption of the therapy due to a toxicity were required in
6% and 29%, respectively [4].

Despite favorable response rate and lower toxicity of therapy
compared to salvage ChT, only 25.5% (63 of 247 patients)
of gilteritinib-treated patients underwent allo-HSCT in the
ADMIRAL study [7]. In our study, this rate was slightly
higher and reached 29.2%. The main reason for refusal of
allo-HSCT was older age of patients (in the study ADMIRAL
the median age of patients ware 62 years, in our study, 53
years with 18 patients over 65 years). Considering the im-
portance of early allo-HSCT option, finding a relative donor
for patients over the age of 65 is a challenging task. In our
study, allo-HSCT was performed from haploidentical do-
nors in 5 cases and from unrelated donors, in 9 cases, with
median time of 45 days from OR after gilteritinib to HSCT.

According to the data of ADMIRAL trial, the median event-
free survival was 2.8 months in the gilteritinib group. In our
study, subsequent transplantation was an independent fac-
tor improving the outcome of leukemia. An extremely short
window for transplantation after remission might be the key
issue for favorable outcome.

Conclusion

Gilteritinib in patients with R/R FLT3-mutated AML
demonstrated favorable outcomes with a satisfactory toler-
ance to the therapy. Patients who subsequently underwent
allo-HSCT had statistically significantly better OS, DFS and
EFS. Thus, gilteritinib can be used as a bridge to allo-HSCT
in adult patients with R/R FLT3-mutated AML.
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p e3loMe OpnHoneTHAs 001as BBLKMBAEMOCTb cocTaBmia 39,9% c
MenyaHo 6,3 (95% [V: 4,7-12,0) mec. bespeuynnBras

OcCTpblil MUETOMAHBIN JIeIKO3 C MyTalMsAMU B TeHe BBDKMBAEMOCTDb B TPYTIIE Mal{UeHToB, gocTurimx OO

FLT3 (OMJI FLT3+) kak xauHndeckuir mogrun OMJI (n=37), cocrauna 40,5%, mepmana o cpoxam - 7,7 (4,4-

XapaKTepu3yeTcsl KOPOTKMM IepUOIOM PEeMUCCUM 3a- 11,0) mec. Beiasriensr crrepyromue GpakToper, 6rarompu-

6o7MeBaHsA, BHICOKOH YaCTOTON pELUBOB, HUSKUMY ATHO BJIVAIOLIME Ha GECCOOBITUIIHYIO BBDKVBAEMOCT:

IIOKa3aTe/sIMU  BBDKMBAEMOCTY, OCOOEHHO B CIy4asx soimonHenye TICK nocrne teparmmmn (HR=0,16; CI 95%:

¢ BeICOKUM cooTHotleHueM FLT3-ITD k puxomy Tumy 0,04-0,62; p<0,01) m mocrmkenne OO (HR=0,11; CI

n orcyrctBueM Myrtauym B reHe NPMI1. Ilpu stom 95%: 0,04-0,33; p<0,01). Y ManueHTOoB C MO3THNM periu-

FLT3-myTaumm MOXXHO paccMaTpyMBaTh KaK IepCIeK- JMBOM, HATIPOTUB, HAGMIOANIOCH YBE/MIYEHNE PUCKA CO-

TUBHYIO MOJIEKY/LIPHYIO MMIIEHb IS JIe4eHNs IMaliy- 6prrimit (HR=3,42; CI 95%: 1,2-9,64; p=0,02). Heipenpu-

entoB ¢ OMJI, B TOM umcite ¢ pedypaKTepHBIM MM pe- IEHHOI TOKCMYHOCTH IIOC/IE TepaInyt He HabII0amoch.

uumsnpyommM (P/P) OMIL. B uccrefoBasme 6butu ITpumenenne runrepurnnuba y manyentos ¢ P/P FLT3+

BKI0YeHbI 48 manueHToB ¢ P/P OMJI FLT3+ ¢ menna- OMJI noxasasno 61aronpusTHbIe MICXOABI IIPY YAOBIIET-

HOi1 Boapacta 53 (18-79) net. IlepBuano-pedpaxTepHoe BOPUTEIBHOI IIEPEHOCUMOCTI TEPAIINI ¥ MOXET OBbITh

TedyeHye OTMEUeHO B 31,2% CIydaes; C IEPBBIM PEL/IN- VICTIONIb30BAaHO B KadecTBe «MocT-Tepamyi» K TI'CK y

BOM ObUIM BK/IIOYEHBI 54,2%; € MOCIERYIOMMMI PeLy- B3poc/ibIX nauyentos ¢ P/P FLT3+ OMJL

muBamu — 14,6%. MyTtanus ITD nHabmopanacs y 89,6%,

TKD - y 10,4%. BonbHble momy4anyu TMATEpUTUHUO B KJ'||.0L|eBb|e C(J10Ba4

mose 120 mr/cyT B TeueHue 28-JHEBHOTO Kypca, Ipeu-

MyIecTBeHHO — 1o 1w 2 Kypea (56,2% u 27,1%, co- OcCTpplit MMeTOMTHDIA /€MKO3, TapreTHas Tepamus,

oTBeTcTBeHHO). O61mit otBeT (OO) mocTUrHyT B 77,1% TUITEPUTUHUO.

(OV 95% 65,7-88,3): monHas pemuccust — B 15 crydasx

(31,2%), pemuccus 6e3 BoccTaHOBIeHNA — ¥ 11 manueH-

TOB (22,9%) 1 Mop¢onorndecky CBOOOTHBII OT JIeIKO3a

CTaTyc JOCTUTHYT Takxe y 11 60mpHbIX (22,9%). TTCK

B IIOC/IeAyIOLeM BbIONHeHa B 29,2% cmydaes (JV 95%

18,2-43,2). CpenHuil BO3pacT 3TOJ IPYNIIBI COCTaBU

43,1 (18-68) roma. MenmaHa BpeMeHM OT JOCTVDKEHMUSA

OO 1o TTCK cocraBu 45 (24-156) gueit.
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