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Acute Myeloid Leukemia (AML) is one of the most aggressive hematological
malignancies. It has a highly heterogeneous genetic background and complex
clonal evolution. In this letter, we emphasized the prognostic importance of
a crucial biomarker in AML — the Fms - like tyrosine kinase 3 (FLT3). This
receptor tyrosine kinase plays a significant role in several cellular signalling
processes. FLT3 is found on hematopoietic stem cells and early progenitor cells.
After binding to its ligand, activated FLT3 triggers intracellular kinase, leads to

cellular proliferation, and inhibits differentiation and apoptosis.'

Almost 30% of newly diagnosed AML patients, including adults and children,
have activating mutations in the FLT3 gene. FL'T'3 mutations fall into two main
categories: internal tandem duplication (ITD) insertion in the juxtamembrane
domain and point mutations in the tyrosine kinase domain (TKD), which
mostly affect residue D835 (D835Y, D835H, D835V, e.g.). Rare FLT3 point
mutations are also found in TKD. These include F594L, K663Q, N8411, and
Y842C. FLT3-ITD occurs in almost 25% of AML cases, while TKD mutations

occur in nearly 5%.2

FLT3 mutations, also associated with other recurrent mutations and cytogenetic
abnormalities, are particularly associated with the nucleophosmin 1 (NPM1)
gene mutation, found in 50-60% of cases.’ According to the 2022 ELN criteria,
FLT3wt - NPM1mut is favorable while FLT3-ITD - NPMImut and FLT3-
ITD - NPM 1wt are intermediate prognosis markers.* FLT3 mutations have also
been reported in approximately 16% of AML patients with t(8;21)(q22;q22)
(RUNXI1/RUNXIT1). Among patients with this combination, those with a
high FLT3-ITDmut allele burden (>50%) have been reported to have a lower
survival risk, while those with a high FLT3-TKDmut allele burden have a better
prognosis; however, there are conflicting results in the literature.’ FLT3-ITD
mutations have been associated with a worse prognosis than TKD mutations.
A direct correlation between the duplication size in FLT3-ITD mutations and

chemotherapy resistance has been reported. However, the prognostic utility
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of high FLT3-ITD allele burden has been removed
from the updated ELN 2022 guidelines. DNMT3A,
TET2, PTPNI11, NRAS gene mutations are also
found together with FLT3 mutations, but there is not
enough evidence to say whether they are prognostically
favorable or unfavorable. FI'T'3 mutations and ASXL1,
WT1, and RUNXI mutations have been associated
with poor prognosis. Most cytogenetic markers of good
or poor prognosis have not been reported to be affected

by FLT3 mutations.?

FLT3 inhibitors have now become pivotal in treating
FLT3-mutated AML. Type I (midostaurin, gilteritinib,
andcrenolanib) and type II inhibitors (quizartinib
and sorafenib) targeting FLT3 have been developed.?
Chemotherapy plus FL'T3 inhibitor treatments in AML
are ongoing in newly diagnosed patients. However,
further studies are needed to clarify the algorithms,
especially for patients with additional genetic
alterations. We believe this letter will help clinicians in
the evaluation of FL'T3 mutations alone and combined
with other genetic alterations in AML. Hopefully, it will

be an inspiration for new studies in AML.
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