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Dear Editor,

Nowadays, the Coronavirus disease-2019 (COVID-19) pan-
demic is a serious crisis in the worldwide population spe-
cially in patients with primary diseases [1]. It has been sug-
gested that SARS-CoV-2 infection is associated with higher
rates of morbidity and mortality in patients with hemato-
logical malignancies and other cancers [2, 3]. However, the
evidence is sparse for acute myeloid leukemia (AML) [4, ].

Recently, Raman et al. have suggested that Flt3 (FMS-like
tyrosine kinase-3 receptor) mutations and a lower hematocrit
(HCT) index may reflect AML’s more symptomatic presen-
tation during the COVID-19 pandemic [5]. In AML patients’
genomes, based on cytogenetic data, a variety of genetic
mutations and molecular markers have been identified that
include Flt3-ITD, Runx1, CEBPA, MLL-PTD, NPM1, and
ASXL1 [6]. Mutations in the FIt3 gene have been estimated
to be occurred in 25% of AML cases. Patients with FIt3
gene mutations are associated with a poor prognosis. Two
important types of Flt3 mutations include (a) internal tan-
dem duplications (ITD) of 3 to over 100 amino acids in the
juxta-membrane domain, and (b) point mutations in the
tyrosine kinase domain (KD) [6].
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Living in the middle of the pandemic, we faced this
question: what will happen to these patients when they are
infected by SARS-CoV-2?

A recent study by Palanques-Pastor et al. [4] has char-
acterized COVID-19 in adult patients with AML. They
included four more frequent mutations in their study, among
them, patients with a positive F1t3-ITD mutation seemed to
be more prone to death by COVID-19. It has been suggested
that, whereas long-term cytotoxic chemotherapy leads to
pancytopenia, treatment of Flt3-mutated AML patients
with severe COVID-19 with a kind of FIt3 inhibitor called
Gilteritinib could be beneficial. Palanques-Pastor et al.
[4] did not provide enough information about the possible
impact of Flt3 inhibitors on severity or mortality rate among
these patients with COVID-19. There may be some mecha-
nisms downstream of FIt3-ITD that accelerate the severity
of COVID-19, i.e., induction of autophagy and Hypoxia-
inducible factor-1a (HIF-1a).

There is an evolutionarily conserved process known as
autophagy in which intracellular components such as dam-
aged organelles and protein aggregates are encapsulated
into an autophagosome, a membrane-bound organelle,
fusing with a lysosome to generate an autolysosome for
degradation. Several viruses have been reported to hijack
the autophagy mechanisms of cells. One of these viruses
is SARS-CoV-2, and targeting autophagy during SARS-
CoV-2 infection has been suggested as a possible therapeutic
approach for COVID-19 patients [7].

Additionally, it has been reported that during COVID-19,
SARS-CoV-2 stimulates the HIF-1a, thereby aggravating
inflammatory responses and viral infection. Hence, HIF-1«
exerts a critical role in enhancing SARS-CoV-2 infection
and triggering pro-inflammatory responses to COVID-19
[8].

Meanwhile, autophagy and induction of HIF-la can
also be linked to the FIt3-ITD mutation in AML patients.
FIt3-ITD signaling pathway activates phosphatidylinositol
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3-kinase (PI3K)/protein kinase B (Akt)/mammalian target
of rapamycin (mTOR) pathway [9]. While mTOR signal-
ing upregulates HIF-1a level [8], the F1t3-ITD mutation can
be considered as an upstream pathway in HIF-1a induction
in AML patients with this genetic abnormality, as noticed
before. Similarly, increased autophagy is reported in AML
patients with Flt3-ITD expression [10].

The roles of autophagy in failure of therapeutic response
and development of AML with FIt3 mutations have been
shown. FIt3-ITD mutations have been shown to pro-
mote autophagy in AML cells through ATF4, resulting
in enhanced leukemia cell survival and resistance to FIt3
inhibitors. Furthermore, studies have shown that treatment
of FIt3-mutated AML with Flt3-inhibiting agents in com-
bination with autophagy inhibitors is more effective [11].
Also, in a study by G. Deeb et al. [12] it was found that
in older AML patients with normal karyotypes, upregu-
lated cytoplasmic HIF-1a expression was associated with
a poor prognosis following standard chemotherapy. As a
consequence, we thought that both autophagy and HIF-1a
induced by COVID-19 can be a hallmark for AML patients,
especially for patients with F1t3-ITD mutations.

Based on the recent studies, it has been demonstrated
that AML patients with F1t3-ITD mutations exhibit a high
susceptibility to a severe course of COVID-19. We hypothe-
sized that not only both COVID-19 and FlIt3-ITD-dependent
autophagy and HIF-1a upregulation could be a reason for
susceptibility of these patients to experience severe course
of COVID-19 and high rate of mortality, but also can lead to
leukemia progression and drug resistance in these patients.
In conclusion, we suggest that using FIt3 inhibitors and
pharmacological targeting autophagy may be a promising
treatment for Flt3-ITD mutated patients with COVID-19 to
lower the risk of death and prevent leukemia progression and
drug resistance. However, more investigations are required
to confirm this claim.
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