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Abstract Acute Myeloid leukemia (AML) is a genetically heterogeneous hematologic malignancy that 
disproportionately affects older individuals. Among the various genetic alterations, FLT3 internal 
tendem duplication (FLT3-ITD) mutations are present in approximately 20-30% of patients and 
are linked to rapid disease progression and frequent relapses. This review evaluates the role of 
quizartinib, a second-generation, highly selective FLT3 inhibitor, as a targeted therapeutic option 
for relapsed or refractory AML. Preclinical studies have demonstrated that quizartinib offers potent 
inhibition of FLT3 signaling, favorable pharmacokinetic properties, and high bioavailability. Early-
phase clinical trials reported promising remission rates in patients harboring FLT3-ITD mutations, 
while phase III studies further substantiated its efficacy by showing improved overall survival when 
used alone or alongside standard chemotherapy. Despite these advances, quizartinib’s clinical 
use is limited by challenges such as acquired resistance, off-target effects—including QT interval 
prolongation—and complex drug-drug interactions. Ongoing research is focused on elucidating 
resistance mechanisms and developing effective combination regimens to optimize its therapeutic 
potential. Overall, quizartinib represents a significant breakthrough in precision medicine for AML, 
offering a promising avenue to improve patient outcomes in this challenging disease.
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Introduction

Acute myeloid leukemia in cancer (CAML) is a disease 
complicated by major barriers to treatment (1,2). 
The pathophysiology and molecular heterogeneity of 
the disease have been understood through immense 

efforts (3), yet the standard cure for AML has not 
changed over the years. The most common genetic 
change is the FLT3 mutation, which accounts for 30% 
of AML cases (4).

Moreover, the bone marrow myeloid progeny cells 
grow malignantly, leading to acute myeloid leukemia 
(AML) (5,6). The indistinguishable precursor cells lead 
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to abnormal hematopoiesis, causing organ dysfunction, 
bleeding, and infection (7,8). The average age of 
recognition is 67 years, and more than 50% of all AML 
cases are observed in people over the age of 65 (9). 
While the 

The incidence of AML is 3.7 per 100,000. Another 
way to refer to Acute Myeloid Leukemia (AML) is as 
a heterogeneous cancer that leads to various clinical 
outcomes and treatment options. 

Cytogenetics is currently the best predictor of the 
disease (13). Over the last several years,

A large number of molecular markers have been 
identified that are crucial for the prognosis of 
AML(14). Similar to FMS, internal tandem duplication 
of the tyrosine kinase (15) is one of the most common 
genetic irregularities and is present in 20 to 30% of 
cases (16). The treatment of AML caused by Flt3-
Itd can be effectively achieved by blocking FLT3 and 
killing the neoplasm cells. In clinical trials, treatment 
of recurrent or refractory AML with Flt3-ITD mutation 
has shown promise. The main themes of this paper are 
Flt3/Itd mutations, quizartinib pharmacokinetics, and 
mechanisms of resistance (17,18).

The cl inical  experience and side ef fects  of 
quizartinib were discussed, and its use for treating 
newly diagnosed and refractory AML was suggested 
(19), especially in patients with FLT3-ITD mutations 
(20). Quizartinib is an excellent drug for treating AML 
patients, especially those with FLT3-ITD mutations 
(21).

Chemistry

As a member of the urea group (22), quizartinib 
was differentiated by replacing the 5-tert-butyl-1, 
2-oxazol-3-yl group, but in position 7(23), the other 
group was replaced by the 2-(morpholine-4-yl) ethoxy 
group(24), which was replaced by imidazole in the 

proposition[2,1-b] [1,3] Benzthiazol-2-yl group. It is 
a member of the Benz imidazothiazole group. This 
compound is contained in phenyl urea, isoxazole, and 
morpholine (25,26).

Pharmacodynamic

Quizartinib revealed antitumor activity in the 
FLT3-ITD-dependent mouse leukemia model. It 
has been shown to be a very effective inhibitor of 
slow potassium currents IKs in vitro, leading to an 
acceleration of the delay(27). The mean levels of FLT3 
(tFLT3) and phosphorus-FLT3 (pFLT3) were reduced 
from 3312 RLU to 5639 RLU for 1 day, and for 8 
days(28), they varied between 1235 RLU and 142 RLU 
after a dose of 90 mg/female and 135 mg/male in a 
28-day regimen, as reported by Cipriani;(29)Click or 
tap here to enter text. In IDT mutation patients, with 
or without pFLT3, levels were reduced to a comparable 
level, which remains unspecified (30).

Acute Myeloid Leukemia (AML)

Acute Myeloid Leukemia (AML) is an aggressive 
blood cancer characterized by the rapid proliferation 
of immature myeloid blasts in the bone marrow, 
leading to its  dysfunction.  This bone marrow 
impairment causes a decrease in red blood cells and 
thrombocytopenia, and increases the individual's 
susceptibility to infections(31). When determining 
the appropriate treatment, the 2022 guidelines in 
accordance with the European LeukemiaNet (ELN) 
heavily depend on molecular risk stratification(32).

Etiology and Risk Factors

Acute myeloid leukemia (AML) can arise either 
spontaneously or as a consequence of conditions 

Table 1: Quizartinib Antitumor Activity Summary
Aspect Findings References

Model Quizartinib showed antitumor activity in the FLT3-ITD-dependent mouse 
leukemia model (27)

Potassium Current 
Inhibition

Quizartinib is a potent inhibitor of slow potassium currents (IKs) in vitro, which 
lead to an acceleration of the delay. (27)

FLT3 & pFLT3 Reduction Mean FLT3 (tFLT3) and phosphorus-FLT3 (pFLT3) levels decreased from 3312 
RLU to 5639 RLU within 1 day and from 1235 RLU to 142 RLU after 8 days. (28)

Dose-Dependent Effects In a 28-day Cipriani regimen, a dose of 90 mg (female) / 135 mg (male) results 
in a reduction of FLT3/pFLT3. (29)

IDT Mutation Impact In patients with the FLT3-ITD mutation, pFLT3 levels were reduced to a 
comparable level, regardless of mutation status. (30)
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such as myelodysplastic syndromes (MDS) and 
myeloproliferative neoplasms (MPNs)(33). It may 
also emerge as a therapy-related disorder after 
exposure to alkylating agents,  topoisomerase 
inhibitors, or radiation. Additionally, environmental 
factors, including exposure to benzene and tobacco 
smoke,  contribute to the development of  this 
disease(32).

Epidemiology

AML occurs at an annual rate of about 4.3 cases per 
100,000 people in the U.S., resulting in more than 
20,000 new cases each year. It tends to be more 
prevalent among older adults, with a median age 
of diagnosis of 68 years, and it is more frequently 
diagnosed in males (32).

Pathophysiology and Molecular 
Classification

Acute myeloid leukemia (AML) is influenced by 
genetic and molecular abnormalities that classify 
patients into low, medium, or high-risk groups. 
Low-risk AML is associated with genetic alterations 
such as t(8;21)(q22;q22.1) and inv(16)(p13.1q22). 
Medium-risk AML includes FLT3-ITD mutations and 

rearrangements like t(9;11)(p21.3;q23.3). High-risk 
AML is characterized by the presence of monosomy 5/
del(5q), monosomy 7/del(7q), along with mutations in 
TP53, ASXL1, or EZH2. Mutations in IDH1/2, found in 
15–30% of AML cases, are more frequent among older 
patients(32).

Clinical Presentation and Diagnosis

Acute Myeloid Leukemia (AML) often presents with 
general symptoms related to bone marrow failure, 
including fatigue, pallor, easy bruising, bleeding 
tendencies, and frequent infections, along with 
physical signs like hepatosplenomegaly and pallor; 
however, lymphadenopathy is rare(34). The diagnosis 
can be confirmed through a peripheral blood smear 
showing blasts, flow cytometry, and a bone marrow 
biopsy indicating at least 20% blasts. A specific 
subtype of AML, known as acute promyelocytic 
leukemia (APL), is identified by the presence of Auer 
rods and requires prompt treatment with all-trans 
retinoic acid (ATRA)(32).

Treatment and Management

Induction therapy is chosen based on the patient's 
overall fitness and their molecular risk classification. 
Typically, younger and fitter patients are treated 

Figure 1: Microscopical observation of mutated cells in AML
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with the "7+3" regimen, which includes 7 days of 
cytarabine followed by 3 days of an anthracycline, 
while those with high-risk profiles may require FLAG 
(fludarabine, cytarabine, G-CSF). Older or less fit 
patients are frequently managed with hypomethylating 
agents like azacitidine or decitabine in combination 
with venetoclax. Patients with FLT3 mutations gain 
advantages from quizartinib(35).

Assessing response entails a bone marrow biopsy 
following induction therapy, which is best done once 

the peripheral blood counts have recovered. Complete 
remission is characterized by having fewer than 5% 
blasts in the bone marrow(36).

Consolidation therapy focuses on eliminating 
minimal residual disease and preventing relapse. The 
standard treatment involves high-dose cytarabine 
(HiDAC), while allogeneic hematopoietic stem cell 
transplantation (HSCT) is advised for patients with 
intermediate- and high-risk profiles(37). 

For relapsed AML, targeted therapies are utilized, 
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including gilteritinib (FLT3 inhibitors), ivosidenib 
(IDH1 inhibitors), and enasidenib (IDH2 inhibitors). 
Maintenance therapy, such as sorafenib, proves 
particularly advantageous for patients with FLT3 
mutations after HSCT.w(32).

FLT-3 Receptor

The co-structure of Quizartinib with Flt-3 develops 
the classical  Type 2 Kinase Inhibitor binding 
mechanism in which the imidazobenzothiazole 
"head" occupies the Adenine binding pocket and 
the T-butyl-isoxazole tail is located in the kinase's 
allosteric back pocket(45).

L802 indicates the distal extremity of the rear 
pocket from αE helix,  one of the hydrophobic 
sidechains  that  surround the  terminal  butyl 
group(46).

Every backbone - NH -of D829 of the DFG design 
and E661 of the αC helix are hydrogen bonded to 
the Urea binder connecting the Phenyl and Isoxazole 
structure. This a common feature across all type II 
kinase inhibitors containing urea and amides, as well 
as Imatinib, Sorafenib, Ponatinib (47). Central Phenyl 
structure in the conserved DFG motif is interacting 
margin-to-margin gatekeepers F691 & F830(48). 
inside proteins(46), edge-to-face Relation is the most 
common interface connecting aromatic residues that 
are not consecutive. Any perturbation of either F691 or 
F830, which are the components of the compact unit, is 
expected to result in a significant decrease in binding 
affinity. This is the reason why modification in Flt-3, 
leading to clinical demur to quizartinib, have affected 

only two residues thus far: The D835 remainder and 
the gatekeeper F691 residue of the Starting loop 
control the conformation condition of the DFG motif 
and the adjustment of F830. As a result of this binding 
mechanism and the hydrogen-bonding conditions 
at the hingeQuizartinib's imidazobenzothiazole is 
positioned inside the small cleft (46).

Although crystallographic examinations have failed 
to confirm these predictions of the binding mode 
by forcing quizartinib to make adenine-like hinge 
contacts, interestingly, the co-crystal structure reveals 
a workaround: instead of making direct contact with 
the hinge, the Imidazobenzothiazole group created+ 
Bidentate Hydrogen(H) bonds with 2 polar backbone 
Atoms by enlisting help of a water molecule. This 
modification of the Imadazobenzothiazole provides 
site selectivity to the accompanying morpholino ethoxy 
as solubilizing group(26). as mentioned above(46). 
In some solid and liquid cancers, Tyrosine kinase 
Inhibitors (TKIs) is employed to inhibit oncogenic RTK 
signaling(49).

" Many of these inhibitors competitively block 
ATP in the active area of RTKs, stopping automatic 
p h o s p h o r yl a t i o n  a n d  d ow n s t re a m  s u b s t ra te 
activation.(50). “Lestaurtinib (CEP-701), Midostaurin 
(PKC412), Sorafenib (BAY 43-9006);, and Sunitinib 
( S U 1 1 2 4 8 ) ( 5 1 ) ”  a re  exa m p l e s  o f  e a r ly  F LT 3 
inhibitors(49). These inhibitors were developed 
to target several distinct RTKs in a variety of 
malignancies rather than just FLT3 (52). Numerous 
investigations are still in progress, but in phase 
I/II trials, these medications did not, on average, 
demonstrate substantial and sustained responses 

Table 2: All property of quizartinib
Property Description
Chemical Formula C29H32N6O4S
Category FLT3 Inhibitor, Antineoplastic Agent
Brand Name Vanflyta
Nature Small molecule kinase inhibitor
Dose 17.7 mg, 26.5 mg, 50 mg (oral tablet)
Absorption Well absorbed, high oral bioavailability
Distribution Plasma, bone marrow, leukemic cells
Metabolism Hepatic (CYP3A4-mediated metabolism)
Protein Binding >99%
Half-life ~90 hours
Peak Blood Concentrations 400-600 ng/mL (dose-dependent)
Spectrum Of Activity Selective for FLT3, including FLT3-ITD mutation
Mechanism Of Action Inhibits FLT3 autophosphorylation and signaling
Acts Against Acute Myeloid Leukemia (AML) with FLT3-ITD mutation(44)
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as single therapies in various categories of relapsed 
or refractory AML(53). Molecular discoveries about 
the processes underlying these poor reactions have 
influenced our comprehension(49).

Consequently, second-generation FLT3 inhibitors 
have also been developed(54). 

T h e  c re a t i o n  o f  b e t te r  s e c o n d - g e n e ra t i o n 
FLT3 inhibitors and our understanding of FLT3 
pathobiology have both benefited from molecular 
insights into the processes driving these subpar(55). 
Responses”. (56)

FLT-3 Inhibitor

Recently, efforts have been made to develop targeted 
Flt3 tyrosine kinase inhibitors (TKI). Notwithstanding 
early issues with initial generation of Tyrosine kinase 
inhibitors (TKIs), such noteworthy toxicity, inefficient 
Pharmacokinetics, off-target effects, inadequate(57). 
pick out completely stopped5,(57). many newly 
released Clinical trials have attracted interest. This 

paper will detail how FLT3 inhibitors are utilized to 
cure FLT3-Mutant AML(7)(58).

. Use of FLT3 inhibitors as a treatment after allogenic 
hematopoietic Stem cell transplantation (HSCT(59)) 
will be discussed after we discuss their usage as 
Exclusive therapy or in conjunction with traditional 
chemotherapy (60).

In years, clinical trials have shown significant 
promise for several increasingly selective and strong 
FLT3 inhibitors. Among these(61), quizartinib was 
first observed using a little-molecule Inhibitor 
screen.(57,62) Good pharmacokinetic properties, 
including optimal half-life in vivo and consistently 
high target inhibition, were also demonstrated 
by quizartinib(63) .  55.  76 R/R AML Patients 
participated in a phase I test that showed potential 
efficacy and, notwithstanding the FLT3 irregulate 
status(62,64).

 Of the thirty-three patients (30%) who experienced 
clinical responses, ten were categorized as either CR 
or CRi (complete remission with partial hematologic 

Figure 2: Normal FLT-3 receptor and mutated flt-3 receptor are shown in above figure
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recoveryCRC (65)(66).                                                 
Four cases of Cri or CR were observed in 17 FLT3/

ITD patients.55. Despite the drug's tolerability, a small 
proportion of sufferers experience Gastrointestinal 
issues, Myelosuppression, and QT Prolongation(57,67). 
One of some additional targets for this highly selective 
medication, quizartinib, inhibits KIT, which may have 
contributed to some of the off-target effects . Phase II 
quizartinib evaluation data for the two groups of R/R 
patients are now available. Among 154 older patients 
(> 60 years), a 51% rate of `Composite fulfilled 
remission (CRC, which encompasses CR and CRI) 
was noted (14). The CRC rate for FLT3/ITD patients 

was 57%,(57) Whereas it was 36% for the 44 FLT3-
WT sufferers. The 2nd circle was composed youngest 
individuals (n=137). Once more, it demonstrates 
an astounding 44% CRc rate  among FLT/ITD 
participants."(57)- After a clinical response(60), more 
than one-third of the patients could safely continue 
receiving HSCT. When used in conjunction with 
conventional chemotherapy(68), Quizartinib has also 
been studied for newly diagnosed AML(69); a British 
study found that 42 evaluable patients had a 79% CR 
rate(57)(70,71).

Mechanism of Action

Figure 3: Flowchart explaining the mechanism of action of quizartinib
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Quizartinib is a highly selective, orally bioavailable type 
II tyrosine kinase inhibitor (TKI) that has preferential 
activity against FMS-like tyrosine kinase 3 (FLT3), a 
receptor tyrosine kinase involved in hematopoiesis 
and in the pathogenesis of acute myeloid leukemia 
(AML). Its action mechanism focuses on blocking 
constitutively active FLT3 mutants, especially internal 
tandem duplication (FLT3-ITD) mutations, found 
in about 30% of AML patients and responsible for 
sustained proliferation and survival of leukemic 
blasts(72). FLT3-ITD mutations induce ligand-
independent dimerization and autophosphorylation 
of the receptor, resulting in hyperactivation of 
downstream signaling cascades like STAT5, MAPK/
ERK, and PI3K/AKT/mTOR, which drive cell cycle 
progression, suppress apoptosis,  and increase 
genomic instability. Quizartinib competitively binds 
to the ATP-binding pocket of the FLT3 kinase domain, 
locking the enzyme in its inactive conformation and 
inhibiting autophosphorylation and subsequent 
activation of these pro-survival cascades(73). In 
contrast to type I TKIs (e.g., midostaurin), which bind 
the active conformation of FLT3, quizartinib's type II 
binding provides increased selectivity for FLT3-ITD 
versus wild-type FLT3 and other kinases, minimizing 
off-target effects while retaining activity against 
resistance-conferring mutations like FLT3-D835. Yet 
resistance may still arise through secondary FLT3 
mutations (such as FLT3-ITD-D835Y) or engagement 
of collateral signaling pathways (such as RAS/MAPK, 
BCL-2)(74).

Clinically, quizartinib has shown substantial 
activity in relapsed/refractory FLT3-ITD-positive 
AML, with evidence through phase 3 trials (such as 
QuANTUM-R), in which it enhanced overall survival 
versus salvage chemotherapy. Its pharmacokinetic 
profile is characterized by fast absorption (peak 
plasma level at 2–4 hours), hepatic metabolism 
through CYP3A4, and a half-life of 36–72 hours, 
allowing for once-daily dosing. Its use is, however, 
restricted by prolongation of QT interval (need for 
ECG monitoring) and myelosuppression from on-
target inhibition of wild-type FLT3 in hematopoietic 
progenitors(75). Current research investigates 
combination regimens with hypomethylating agents 
(e.g., azacitidine) or BCL-2 inhibitors (e.g., venetoclax) 
to improve efficacy and bypass resistance. Moreover, 
quizartinib's activity against c-KIT, another receptor 
tyrosine kinase, has generated interest in its possible 
use in malignancies caused by c-KIT mutations (e.g., 
systemic mastocytosis), although this is investigational. 
There has been ongoing work to define response 

and resistance biomarkers, further develop dosing 
schedules, and incorporate quizartinib into frontline 
AML therapy in order to enhance long-term survival in 
higher-risk groups(76).

Quizartinib causes natural leukemia cells 
to undergo apoptosis in vivo

The pro-apoptotic activity of Quizartinib in vitro 
leukemia & isogenic Mutant (TK models) was 
confirmed by testing isolated native blasts from 
patients with freshly diagnosed all.(77). Additional 
information on these individuals can be found in the 
extra files. Quizaratinib treatment caused these cells to 
undergo apoptosis. In a second patient sample taken 
from an elderly patient's bone marrow aspirate with 
MLL-associated AML, the IC50 was approximately 
3000 nM. This included trisomy 13, which led to an 
over-representation of the Flt3 gene. Ex vivo IC50s 
in the lower micromolar ranges may correlate to 
antileukemic action in vivo due to Quizartinib's good 
bioavailability.(77). Nevertheless, clinical validation 
is necessary for this outcome(71,77)."Building on the 
pharmacodynamic potential of Quizartinib, clinical 
trials were initiated to evaluate its efficacy and safety 
in humans."

                                          
Clinical trials

 Preclinical investigation of quizartinib
Quizartinib was initially discovered by Ambit 
Biosciences and obtained by Daiichi Sankyo in 2014. 
Quizartinib is an effective 2nd-generation type 2 
Flt3 Inhibitor that inhibits the expression of KIT 
and PDGFR. The 2009 discovery of quizartinib, one 
of several medications, showed good tolerance and 
efficacy in Xenograft models. It is a very powerful Flt3 
inhibitor, demonstrating sub-nanomolar effectiveness 
in tissue culture studies on animal models at 
concentrations as low as 1 mg/kg (78). Based on these 
promising preclinical discoveries, quizartinib was 
included in a clinical trial(79)(57).

Phase1
At the United States and Georgia, a Phase 1 welfare 
study examined Quizartinib with relapsed/refractory 
patients,(80) Regardless of the presence of Flt3 
Mutations. (79). Seventy-six patients received 
quizartinib Exclusive therapy at an escalating 
dose.(81). With grade 3–4 QTc prolongation at 16% 
and the most used Dose-limiting hazard at 200 to 
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300 Mg, the Maximum tolerable dose was 200 mg 
daily(13,82).Thirteen percent of those surveyed had 
composite complete remission22 (CRc)(21), and thirty 
percent replied(83,84). According to the International 
Working Group, total remission (CR) is defined as 
having less than 5% bone marrow blasts, more than 
1000 neutrophils/mm3, and more than 100,000 
platelets/mm3.

Transfusion independence23, extramedullary 
illness/circulating blasts, and Cr with insufficient 
count recovery (CRi if neutrophils <1000/mm3 or CRp 
if only platelets < 100 K/mm3).(85) Five] patients who 
received a CRc experienced incomplete neutrophil 
recovery(87). and three experienced incomplete 
platelet recovery. Notably, 53% of patients with FLT3-
ITD responded.(88), 5 of whom received CRcs. A 
phase 1 observation was conducted to determine the 
ideal dosage to potentially prevent relapse following 
transplantation because sufferers with FLT3-ITD had a 
high risk of relapse following allogenic transplantation. 
In a 3+3 design,(5) 13 were Sufferer included.(5), and 
a daily dosage of 60 mg was discovered.24. 77% of the 
patients continued to take Quizartinib for at least a 
year (5,89).

Phase 2
A single-arm center trial employing Quizartinib 
monotherapy was conducted to build on starting 
Phase 1 results. A cohort of individuals aged 18 to 85 
who had relapsed or refractory ‘AML(85) ‘subsequent 
at least 1 salvage regimen or allogeneic transplant 
(more than 100 Days post-transplant) and a cohort of 
individuals 60 years and above it who had relapsed 
or refractory AML within 12 months of the initial 
induction cure without an Allogenic transplant were 
included.(90). While inclusion in the experiment 
did not require Flt3-Itd mutations, patients were 
classified as flt3-Itd+ if their allelic frequency was > 
10% (91). Sufferer were started on 200 Mg per day, 
but due to QTc prolongation in the 1st Sufferer(85). 
the dosage was lowered to 135 Mg for man and 90 
Mg for females because it was shown that women 
were more susceptible to QT 333 patients in all were 
enrolled(85,92).

There was 36% FLT3-ITD− and 56% (63/112) Flt3-
itd+ sufferers in the first group. Of these, less than 
10% of patients reached CRc, and one-third of the 
sufferer were weakly positive for the FLT3-itd variant 
allele frequency. However, CRi/CRp (60/63 FLT3-ITD+, 
ITD− 14/16) accounted for most of these cases. Only 
{3} FLT3-itd+ and {2} FLT3-ITD− patients were able 
to reach CR.25(93). Of the 136 sufferers in cohort 2 

with FLT3-ITD+, 62 out of 136 (46%) and 12 out of 
40 (30%) had CRc. Of the 2 groups, five sufferers with 
FLT3-itd + and 1 with FLT3-itd(5) − achieved CR. QTc 
Prolongation, Cytopenia (neutropenia, anemia, and 
thrombocytopenia)(5), and infections (Pneumonia and 
Febrile Neutropenia) were the all noted adverse events 
(94).

An adverse event believed to be connected to the 
medication caused the deaths of 5% of the Patients 
(18/332), & 1 patient experienced Torsade de points 
throughout the thesis. To calculate quizartinib dose 
reductions, a 2end Randomized Phase 2B test was 
carried out because of issues with cytopenia and 
QTc prolongation(95). Patients aged ≥18 years who 
had relapsed following Allogeneic Transplantation 
or patients with relapsed/refractory AML after at 
least 1 salvage therapy were qualified for a cure. 
Only patients who satisfied the FLT3-ITD+ criterion 
(specified as >10% allelic frequency) were included 
in phase 2, in contrast to the previous study. If 
required, there is an option to increase the dose by an 
additional 30 mg. 

Patients were randomly assigned to either 30 Mg (n 
= 38) or 60 Mg (n = 36) daily. QTcB >480 (QT adjusted 
using Fridericia's technique) and CRc rate were the 
main goals(96).

The CRC rate for individuals who began taking 30 or 
60 mg/day was 47%. In 17% of those starting at 60 mg 
and 11% of those starting at 30 mg, QTcB >480 was 
established.26.  60 MG group had high transplant rates 
(42.0% vs. 32.01%) (35), a high median subsistence 
(27.30 weeks vs. 20.90 weeks), Survivors exceeding 
one Year (5 vs. 1), and a longest duration of CRc (9.10 
Weeks vs. 4.20 weeks) than the 30 Mg everyday 
group. That was just higher Numerically thus the 
study did not have the power to match these groups 
Statistically(85,97).

Interestingly, 61.0% (23/38) of the patients needed 
an increase in their dose to 60 mg per day, whereas 
four patients at 30 mg attained CRc after the dose 
increase(98).: In the group using 30 mg daily, the 
most frequent toxicities were Cytopenia (Anemia 
21.10%, Thrombocytopenia 10.50%), nausea 10.5%, 
exhaustion 13.20%, Febrile neutropenia 10.50%, and 
Dysgeusia 10.5Extreme neutropenia (11.1%), Nausea 
(22.2%),  Vomiting (11.1%) was more frequent in the 
60 mg daily group.26”(81). There were comparable 
toxicities that persisted (52). 

Phase 3
“ Cy t a ra b i n e  d o s a g e  m o re  i n t e n s e  re g i m e n s 
(FLAG-IDA (Fludarabine, Cytarabine, Granulocyte 
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colony-stimulating factor, 38) Idarubicin) or MEC 
(Mitoxantrone, Etoposide, Cytarabine)”(99). After the 
transplant(100), patients were permitted to resume 
taking Quizartinib for maintenance and transition to 
an allogeneic transplant if needed. The basic objective 
was to survive overall. There were 367 patients in 
all, 245 of whom were getting chemotherapy and 
Quizartinib, throughout just under 42 months. (101). 
Quizartinib is linked to a 24.0% lower chance of death 
than Chemotherapy (danger ratio 0.76, 95% CI 0.58–
0.98; p=0.02). Additionally, the therapy group's Overall 
survival Increased from 4.7 months to 6.2 months, 
while the placebo groups did the same (54).

Most of them were Cri or CRp (108/118), and 
the CRc rate was 48.20%, consistent with past 

trials. Regarding allogeneic transplantation, only 14 
(11.0%) of the 122 Patients received transplantation 
in the Immunotherapy.  Arm, while 78 (32%) had it 
under quizartinib.27. The most frequent side event 
among the quizartinib circle was infection (19.0% 
sepsis or septic shock, 12% Pneumonia). About 3-4% 
of people on Quizartinib Experience Grade 3 QTc 
Prolongation. No grade 4 activities were taking place 
(54,55). 

These findings supported the FDA's decision to 
approve Quizartinib as a stand-alone treatment for 
relapsed or Refractory illness. Despite encouraging 
results, the FDA denied quizartinib's application; we 
go into greater detail about this below (56).

Table 3: Summary of Quizartinib Clinical Trials (Phases 1-3) with References
Phase Study Design Population Dosage Efficacy Adverse Events References

Phase 1

A welfare study 
in the U.S. and 

Georgia examining 
Quizartinib in 

relapsed/refractory 
AML patients

76 patients, 
regardless of 

FLT3 mutation 
status

The doses are 
escalating, with 
the maximum 
tolerated dose 

(MTD) being 200 
mg/day.

CRc in 13%, 
response rate 
of 30%, FLT3-
ITD+ response 

rate of 53%

QTc prolongation 
(16% grade 3-4), 

dose-limiting 
toxicity at 

200-300 mg

(13,21,
22,85,89)

Phase 2
Single-arm study 
using Quizartinib 

monotherapy

333 patients 
aged 

18-85, with 
relapsed/
refractory 

AML, with or 
without prior 

transplant

Initially 200 
mg/day, it was 
reduced to 135 
mg for males 
and 90 mg for 
females due to 

QTc prolongation.

CRc: 10% in 
FLT3-ITD-
negative 
patients, 

46% in FLT3-
ITD-positive 

patients

QTc 
prolongation, 

cytopenia, 
pneumonia, 

febrile 
neutropenia

(85,94,102)

Phase 2B Randomized dose 
comparison study

74 patients, 
relapsed 

AML post-
transplant or 
after at least 

1 salvage 
therapy

30 mg/day (n=38) 
or 60 mg/day 

(n=36), with the 
option to increase 

by 30 mg

CRc rate: 47%, 
with a higher 

transplant 
rate in the 60 

mg group.

Cytopenia, QTc 
prolongation, 

nausea, 
vomiting, 

neutropenia

(5,95,98)

Phase 3
Comparison of 

Quizartinib with 
chemotherapy

367 patients 
with relapsed 

AML, and 
245 received 
Quizartinib.

Quizartinib 
maintenance 
therapy post-

transplant 
allowed

OS improved 
from 4.7 to 
6.2 months, 
24% lower 

death risk (HR 
0.76, p=0.02)

Infection (sepsis 
19%, pneumonia 

12%), QTc 
prolongation 

(3-4%)

(54, 55, 
80-82)
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With various  c l inical  tr ia ls  carr ied out  on 
quizartinib, there are other tyrosine kinase inhibitors 

that quizartinib is compared with in the table 4.

Figure 4: Pie chart showing no. of Clinical trials conducted

Figure 5:  Graph representing Clinical Phases Breakdown
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(103)
With the advantages of quizartinib, drug reactions 

also occur when other drugs are administered with 
quizartinib, as explained in the next table.

(107,108)
Quizartinib interacts with many drugs, affecting 

metabolism and serum concentration, and increasing 
or lowering the likelihood of QTc prolongation. Its 
metabolism may be decreased with drugs like Abacavir 
or Acalabrutinib and increased with drugs like 

Abatacept or Adalimumab. Abametapir, Abrocitinib, 
or Afatinib may raise the serum concentration of 
Quizartinib. Quizartinib increases the drugs, such 
as Acetaminophen or Abemaciclib. The risk of QTc 
prolongation increases when used with Acebutolol, 
Acrivastine, Adenosine, Adagrasib, or Ajmaline. These 

Table 4: Comparison of Quizartinib with Other Tyrosine Kinase Inhibitors (TKIs) for FLT3-ITD AML

Feature Quizartinib Other TKIs (e.g., Midostaurin, 
Gilteritinib, Sorafenib)

FLT3 Selectivity The compound is highly selective for FLT3-ITD, 
exhibiting minimal off-target effects.

Broad kinase inhibition can lead to off-
target effects.

Potency Stronger inhibition of FLT3-ITD is achieved with a 
lower IC50.

The potency varies depending on the 
TKI.

Efficacy in Relapsed/
Refractory AML

Improved overall survival (OS) was observed, 
with 6.2 months compared to 4.7 months with 

chemotherapy in the QuANTUM-R trial.

The efficacy varies; some TKIs show 
lower efficacy in relapsed cases.

Dosing Convenience Once-daily oral dosing Twice-daily dosing is required for some 
TKIs (e.g., Midostaurin).

Safety Profile
The safety profile is favorable with lower 

gastrointestinal toxicity, but there is a risk of QT 
prolongation.

There are more off-target toxicities, 
including GI toxicity and rash.

Resistance Profile Retains activity in patients who are resistant to 
midostaurin.

Some TKIs are less effective in cases of 
resistance

Combination Potential Shows synergy with chemotherapy and 
hypomethylating agents.

Some TKIs are also explored in 
combination therapies.

Table 5: Quizartinib's drug interaction with other drugs
Drug      Interaction
Abacavir Combining Quizartinib with Abacavir can reduce their metabolism.
Abam tapir When coupled with abametapir, quizartinib's serum levels can increase.
Abatacept  When coupled with Abatacept, Quizartinib's metabolism rate can increase.
Abemaciclib Quizartinib, when coupled with Abemaciclib, can increase their serum levels(104).
Abrocitinib Quizartinib's serum levels can rise when coupled with abrocitinib(104).
Acalabrutinib Acalabrutinib and Quizartinib together may reduce the metabolism of Quizartinib.
Acebutolol Acebutolol and Quizartinib together may enhance the chances or intensity of QTc prolongation.
Acetaminophen Acetaminophen with Quizartinib together can raise the serum levels of Acetaminophen.

Acrivastine Combining acrivastine with quizartinib may enhance the likelihood or severity of QTc 
prolongation(105).

Adagrasib Adagrasib with Quizartinib together may increase the risk or intensity of QTc prolongation.
Adalimumab Combining Adagrasib with Quizartinib may increase the likelihood or severity of QTc prolongation.
Adenosine Combining adenosine with quizartinib may enhance the likelihood or severity of QTc prolongation.
Afatinib When coupled with Quizartinib, Afatinib's serum levels can rise.
Ajmaline Combining Ajmaline with Quizartinib may enhance the chance or severity of QTc prolongation.
Albuterol Combining Ajmaline with Quizartinib may enhance the chance or severity of QTc prolongation(106).
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interactions necessitate careful monitoring, especially 
for cardiovascular effects or changes in drug efficacy. 
"In addition to navigating drug interactions, addressing 
Quizartinib's resistance mechanisms is crucial for 
optimizing its clinical utility.

Aversion to Quizartinib
Starting clinical effectiveness of Flt3 Inhibitors ex 
Quizartinib,(85)  their use in the clinic is restricted 
since drug resistance develops after several months of 
treatment. (109) Though the rate at which resistance 
mutations occur and off-target consequences differ 
from drug to drug, all FLT3 inhibitors eventually 
cause clinical resistance. Quizartinib resistance 
could be broadly categorized as either Intrinsic or 
extrinsic(110). Activation of alternative signaling 
pathways, proliferation of all reddy exciting subclones 
with novel Gene modifications, and another point 
Mutations in the Flt3 Receptor are among the 
intrinsic tumor processes in the context of quizartinib 
(111).  One of the extrinsic mechanisms is the 
reaction between leukemia cells and bone marrow 
Microenvironment cells that control the response to 
quizartinib(14,112).

Toxicity of Quizartinib
Main side effects of Quizartinib are Prolonged 
Cytopenias. Few patients in phase’ second’ and 
phase third studies got CRS 10/118 in phase third 
(QUANTUM-R], while most patients in phase’ second 
‘and phase third studies achieved CRI or CRP.27. In 
contrast, the FLT3 inhibitor gilteritinib was used 
in the phase 3 ADMIRAL investigation, and 52/134 
individuals obtained CR. One possible Explanation for 
this disparity is that Quizartinib also Inhibits KIT, a 
protein essential to the operation of both myeloid and 
erythroid progenitor cells. FLT3 and KIT inhibition's 
role in explaining more widespread Cytopenias is 
confirmed in vitro bone marrow progenitor cells 
studies(113).

Probation of the QT due to potassium channel 
blockage is  another  important  s ide  ef fect  of 
quizartinib.31.1 The initial phase 1 and 2 tests showed 
this, and as was already indicated, the dosages were 
later changed to 90 Mg for female and 135 Mg for man. 
Because of concerns about QT prolongation, a phase 2b 
study was carried out using dosages of 30 and 60 Mg 
prior to the beginning of the phase three (QUANTUM) 
trial.

The FDA's examination of the (QUANTUM-R) study 
indicated concerns over four deaths that might have 
been caused by QTc prolongation. These fatalities 

might have been brought on by direct cardiac toxicity, 
such as myocardial infarction, heart failure, or a deadly 
subdural hemorrhage following a cardiac event-
induced fall  Furthermore, 5 cardiac deaths have 
occurred in the quitaramib arm of the Quantum-First 
study so far, compared to none in the placebo arm 
(two Cardiac arrests, one quick death, one Ventricular 
fibrillation, and one ventricular dysfunction), 
according to the Oncologic Drugs Advisory Committee 
meeting(ODACM). 

Since midostaurin did not prolong t, the current 
phase 3 RATIFY clinical  trial  A involved dose 
modifications for prolonged QTc as well as close 
ECG monitoring the phase 3 ADMIRAL trial similarly 
showed a minimum rate of QTc prolongation (4.90%) 
for gilteritinib.28. Although QTc monitoring and dose 
low are advised in the package inserts, this concern 
had no bearing on the FDA's clearance of either of 
these medications(114).

The dilemma of whether or not to add FLT3 
inhibitors to upfront induction chemotherapy has 
been replaced by the question of which one to employ 
and under what conditions, as two prospective 
studies of two different FLT3 inhibitors, quartino 
and midostaurin, in conjunction with induction 
chemotherapy have shown considerable gains in 
survival. 

This study looked at how quizartinib affected ABC 
transporter-mediated multidrug resistance (MDR). 
Cytotoxic studies show that 0.75, 1.5, and 3 μM are 
the three some toxic concentrations for both healthy 
and malignant cells. In some cases, quizartinib at 3 
μM dramatically reversed MDR mediated by ABCG2 
and ABCB1 when compared to the Positive controls, 
Verapamil at 3 μM, and fumetrimorgin C at 3 μM, 
respectively.

MDR cell models(115).

Quizartinib dose
After taking 26.5 mg once day on Days 1 through 14, 
take 50 Mg once daily for a maximum of 36 28-day 
cycles. (116)

Conclusion

According to this review, quizartinib is a promising 
treatment for acute myeloid leukemia (AML), 
particularly in individuals with FLT3-ITD mutations. It 
continues with a thorough discussion of the resistance 
routes, modes of action, and pharmacological profile. 
The study highlights its effectiveness in several stages 
of clinical trials, including a statistically significant 
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remission rate when using it alone or in combination 
with chemotherapy.  The issues of  medication 
resistance, adverse effects (such as cytopenias and QTc 
prolongation), and drug interactions are addressed, 
nevertheless. With continued research targeted at 
maximizing its therapeutic usage and resolving its 
drawbacks, quizartinib is generally regarded as a 
strong second-generation FLT3 inhibitor.

With the advantages of quizartinib, drug reactions 
also occur when other drugs are administered with 
quizartinib, as explained in the next table.

Competing Interest
All the authors declare that they have no competing 
interests.

References 

1.	 Gocek E, Marcinkowska E. Differentiation Therapy of 
Acute Myeloid Leukemia. Cancers 2011, Vol 3, Pages 
2402-2420 [Internet]. 2011 May 16 [cited 2025 Jan 
13];3(2):2402–20. Available from: https://www.mdpi.
com/2072-6694/3/2/2402/htm

2.	 Differentiation Therapy of Acute Myeloid Leukemia 
[Internet]. [cited 2025 Jan 13]. Available from: https://
www.mdpi.com/2072-6694/3/2/2402

3.	 Naqvi K, Konopleva M, Ravandi F. Targeted therapies 
in Acute Myeloid Leukemia: a focus on FLT-3 inhibitors 
and ABT199. Expert Rev Hematol [Internet]. 2017 Oct 
3 [cited 2025 Jan 13];10(10):863–74. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28799432/

4.	 Abla O, Kwaan HC. Acute Promyelocytic Leukemia. 
Pediatric Oncology. 2024;Part F3338:133–59. 

5.	 Nature [Internet]. [cited 2025 Jan 13]. Available from: 
https://www.nature.com/

6.	 Calendar/semester dates | Current students | Teesside 
University [Internet]. [cited 2025 Jan 17]. Available 
from: https://www.tees.ac.uk/sections/stud/
semesterdates.cfm

7.	 M. Nix, PharmD, BCPS, BCOP N, Price, MPAS, PA-C A. 
Acute Myeloid Leukemia: An Ever-Changing Disease. J 
Adv Pract Oncol [Internet]. 2019 Dec 1 [cited 2025 Jan 
14];10(Suppl 4):4. Available from: https://pmc.ncbi.
nlm.nih.gov/articles/PMC7521118/

8.	 Harish K V, Boddu R, Mishra K, Singh K, Pramanik 
SK. ST elevation myocardial infarction as presenting 
feature of acute myeloid leukemia. Med J Armed 
Forces India [Internet]. 2024 Dec 1 [cited 2025 Jan 
17];80(Suppl 1):S243–6. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/39734836

9.	 Deschler B, Lübbert M. Acute myeloid leukemia: 
epidemiology and etiology. Cancer [Internet]. 2006 
Nov 1 [cited 2025 Jan 13];107(9):2099–107. Available 
from: https://pubmed.ncbi.nlm.nih.gov/17019734/

10.	 Peroni E,  Randi ML, Rosato A, Cagnin S.  Acute 
myeloid leukemia: from NGS, through scRNA-seq, 
to CAR-T. dissect cancer heterogeneity and tailor 

the treatment. Journal of Experimental & Clinical 
Cancer Research 2023 42:1 [Internet]. 2023 Oct 
6 [cited 2025 Jan 18];42(1):1–22. Available from: 
https://jeccr.biomedcentral.com/articles/10.1186/
s13046-023-02841-8

11.	 Sinanidis I ,  Tsakiroglou P,  Foertsch R, Gondek 
J ,  Dubner B,  Choi  I ,  et  al .  PSAT1 Suppression 
Drives a Targetable Serine Dependence in AML. 
Blood [Internet] .  2024 Nov 5 [cited 2025 Jan 
17];144(Supplement 1):1383–1383.  Available 
from: https://www.researchgate.net/publication/ 
386497999_PSAT1_Suppression_Drives_a_Targetable_
Serine_Dependence_in_AML

12.	 Homepage -  CCHE - Chester College of Higher 
Education [Internet]. [cited 2025 Jan 13]. Available 
from: https://cche.edu.lk/

13.	 Naqvi K, Ravandi F. FLT3 inhibitor quizartinib (AC220). 
Vol. 60, Leukemia and Lymphoma. Taylor and Francis 
Ltd; 2019. p. 1866–76. 

14.	 Zhong Y, Qiu RZ, Sun SL, Zhao C, Fan TY, Chen M, et al. 
Small-Molecule Fms-like Tyrosine Kinase 3 Inhibitors: 
An Attractive and Efficient Method for the Treatment of 
Acute Myeloid Leukemia. J Med Chem [Internet]. 2020 
Nov 12 [cited 2025 Jan 17];63(21):12403–28. Available 
from: https://pubs.acs.org/doi/abs/10.1021/acs.
jmedchem.0c00696

15.	 Wang A, Li X, Chen C, Wu H, Qi Z, Hu C, et al. Discovery 
of 1 (4-(4-Amino-3-(4-(2-morpholinoethoxy)¬phenyl) 
1H pyrazolo[3,4 d]¬pyrimidin-1-yl)¬phenyl)-3-(5 
(tert-butyl)¬isoxazol-3-yl)¬urea (CHMFL-FLT3-213) as 
a Highly Potent Type II FLT3 Kinase Inhibitor Capable 
of Overcoming a Variety of FLT3 Kinase Mutants in 
FLT3-ITD Positive AML. J Med Chem [Internet]. 2017 
Oct 26 [cited 2025 Jan 17];60(20):8407–24. Available 
from: /collections/Discovery_of_1_4-_4-Amino-3-
_4-_2-morpholinoethoxy_phenyl_1_i_H_i_pyrazolo_3 
_ 4 _ i _ d _ i _ py r i m i d i n - 1 - yl _ p h e nyl _ - 3 - _ 5 _ i _ te r t _ 
i _ - b u t y l _ i s o x a z o l - 3 - y l _ u r e a _ C H M F L - F LT 3 -
213_as_a_Highly_Potent_Type_II_FLT3_ Kinase_Inhibito
r_Capable_of_Overcoming_ a_Variety_of_FLT3_Kin/390
6199

16.	 Effect of Surgery and Endotoxin on Metastatic Tumour 
Growth and Regulation of Vegf Expression and 
Angiogenesis by Endotoxin. 2000; 

17.	 Liang X, Wu P, Yang Q, Xie Y, He C, Yin L, et al. An update 
of new small-molecule anticancer drugs approved from 
2015 to 2020. Eur J Med Chem. 2021 Aug 5;220. 

18.	 Rinaldi I, Louisa M, Sari RM, Arwanih E. <p>FLT3-
ITD Mutat ion and FLT3 Ligand Plasma Level 
Were Not Associated with One-Year Survival of 
Indonesian Acute Myeloid Leukemia Patients</p>. 
Onco Targets Ther [Internet]. 2021 Feb 26 [cited 
2025 Jan 13];14:1479–86. Available from: https://
www.dovepress.com/flt3-itd-mutation-and-flt3-
ligand-plasma-level-were-not-associated-wit-peer-
reviewed-fulltext-article-OTT

19.	 Zhou F, Ge Z, Chen B. Quizartinib (AC220): a promising 
option for acute myeloid leukemia. Drug Des Devel 
Ther [Internet]. 2019 [cited 2025 Jan 17];13:1117–
25. Available from: https://pubmed.ncbi.nlm.nih.



Applied Physiology  e20250007/2025 © 2025. The Author(s).

Targeting FLT3 Mutations in Acute Myeloid Leukemia: The Role of Quizartinib in Precision Medicine Kumbhare et al.71

gov/31114157/
20.	 Tallis E, Borthakur G. Novel treatments for relapsed/

refractory acute myeloid leukemia with FLT3 
mutations. Expert Rev Hematol [Internet]. 2019 Aug 
3 [cited 2025 Jan 13];12(8):621–40. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31232619/

21.	 Mohebbi A, Shahriyary F, Farrokhi V, Bandar B, 
Saki N. A systematic review of second-generation 
FLT3 inhibitors for treatment of patients with 
relapsed/refractory acute myeloid leukemia. Leuk 
Res [Internet]. 2024 Jun 1 [cited 2025 Jan 13];141. 
Available from: https://pubmed.ncbi .nlm.nih.
gov/38692232/

22.	 Yu J, Jiang PYZ, Sun H, Zhang X, Jiang Z, Li Y, et al. 
Advances in targeted therapy for acute myeloid 
leukemia. Biomark Res [Internet]. 2020 May 20 [cited 
2025 Jan 17];8(1):1–11. Available from: https://
biomarkerres.biomedcentral.com/articles/10.1186/
s40364-020-00196-2

23.	 Quizartinib |  C29H32N6O4S | CID 24889392 - 
PubChem [Internet]. [cited 2025 Jan 14]. Available 
from: https://pubchem.ncbi.nlm.nih.gov/compound/
Quizartinib

24.	 ZFIN The Zebrafish Information Network [Internet]. 
[cited 2025 Jan 13]. Available from: https://www.zfin.
org/

25.	 Hogan FL, Williams V, Knapper S. FLT3 Inhibition in 
Acute Myeloid Leukaemia - Current Knowledge and 
Future Prospects. Curr Cancer Drug Targets [Internet]. 
2020 May 18 [cited 2025 Jan 13];20(7):513–
31. Available from: https://pubmed.ncbi.nlm.nih.
gov/32418523/

26.	 Shin JE, Kim SH, Kong M, Kim HR, Yoon S, Kee KM, 
et al. Targeting FLT3-TAZ signaling to suppress drug 
resistance in blast phase chronic myeloid leukemia. 
Mol Cancer [Internet]. 2023 Dec 1 [cited 2025 Jan 
13];22(1):1–21. Available from: https://molecular-
cancer.biomedcentral .com/artic les/10.1186/
s12943-023-01837-4

27.	 RxList - The Internet Drug Index for prescription drug 
information, interactions, and side effects [Internet]. 
[cited 2025 Jan 17]. Available from: https://www.
rxlist.com/

28.	 FDA Approves Quizartinib for Newly Diagnosed Acute 
Myeloid... [Internet]. [cited 2025 Jan 14]. Available 
from: https://www.esmo.org/oncology-news/fda-
approves-quizartinib-for-newly-diagnosed-acute-
myeloid-leukaemia

29.	 Quizartinib: Uses, Interactions, Mechanism of Action 
| DrugBank Online [Internet]. [cited 2025 Jan 10]. 
Available from: https://go.drugbank.com/drugs/
DB12874

30.	 News | Astellas Pharma Inc. [Internet]. [cited 2025 Jan 
13]. Available from: https://www.astellas.com/en/
news/22986

31.	 Kaszuba CM, Rodems BJ,  Sharma S,  Franco EI, 
Ashton JM, Calvi LM, et al. Identifying Bone Marrow 
Microenvironmental Populations in Myelodysplastic 
Syndrome and Acute Myeloid Leukemia. Journal of 
Visualized Experiments. 2023 Nov 10;(201). 

32.	 Vakiti A, Reynolds SB, Mewawalla P. Acute Myeloid 
Leukemia. StatPearls [Internet]. 2024 Apr 27 [cited 
2025 Mar 14]; Available from: https://www.ncbi.nlm.
nih.gov/books/NBK507875/

33.	 Pfeilstöcker M. ASH 2014 update: Myelodysplastic 
syndromes and acute myeloid leukemia. memo - 
Magazine of European Medical Oncology. 2015 Sep 
28;8(3):162–5. 

34.	 Sampat NY, Valand AG, Prajapati RD, Khan PA, Wagh 
P. Incidental association: Acute myeloid leukemia 
and filariasis - A case report. IP Journal of Diagnostic 
Pathology and Oncology. 2023 Dec 28;8(4):222–4. 

35.	 Ferrara F, Palmieri S, Pocali B, Pollio F, Viola A, 
Annunziata S, et al. De novo acute myeloid leukemia 
with multilineage dysplasia: treatment results and 
prognostic evaluation from a series of 44 patients 
treated with fludarabine, cytarabine and G‐CSF (FLAG). 
Eur J Haematol. 2002 Apr 19;68(4):203–9. 

36.	 Chen X, Newell LF, Xie H, Walter RB, Pagel JM, Sandhu 
VK, et al. Low platelet count reduces subsequent 
complete remission rate despite marrow with &lt;5% 
blasts after AML induction therapy. Leukemia. 2015 
Aug 4;29(8):1779–80. 

37.	 Zhou W, Chen G, Gong D, Li Y, Huang S, Wang N, et al. 
Loss of the Y chromosome predicts a high relapse 
risk in younger adult male patients with t(8;21) 
acute myeloid leukemia on high-dose cytarabine 
consolidation therapy: a retrospective multicenter 
study. Leuk Lymphoma. 2020 Mar 20;61(4):820–30. 

38.	 Jamal M, Song T, Chen B, Faisal M, Hong Z, Xie T, et al. 
Recent Progress on Circular RNA Research in Acute 
Myeloid Leukemia. Front Oncol. 2019 Nov 6;9. 

39.	 Yazdi M, Behnaminia N, Nafari A, Sepahvand A. Genetic 
Susceptibility to Fungal Infections. Adv Biomed Res. 
2023 Nov;12. 

40.	 Liu W, Chen C, Zhang Q, Xie J, Wu X, Zhang Z, et 
al.  Histopathologic pattern and molecular risk 
stratification are associated with prognosis in patients 
with stage IB lung adenocarcinoma. Transl Lung 
Cancer Res. 2024 Sep;13(9):2424–34. 

41.	 Ho AK, Jones DM. Myeloproliferative Neoplasms and 
Myelodysplastic Syndromes. In: Molecular Pathology 
in Clinical Practice. Cham: Springer International 
Publishing; 2016. p. 615–26. 

42.	 Mueller BU, Seipel K, Bacher U, Pabst T. Autologous 
Transplantation for Older Adults with AML. Cancers 
(Basel). 2018 Sep 19;10(9):340. 

43.	 Ishikawa Y. Recent progress in AML with recurrent 
genetic abnormalities. Int J Hematol. 2024 Nov 
1;120(5):525–7. 

44.	 Xu D, Chen Y, Yang Y, Yin Z, Huang C, Wang Q, et al. 
Autophagy activation mediates resistance to FLT3 
inhibitors in acute myeloid leukemia with FLT3-ITD 
mutation. J Transl Med. 2022 Dec 6;20(1):300. 

45.	 C o m m i t t e e  TA C P R  2 0 2 4  S .  N e w  A p p r o v a l s 
Advancing Blood Cancer Medicine. Blood Cancer 
Discov [Internet] .  2025 Jan 1 [cited 2025 Jan 
13];6(1):5–9. Available from: /bloodcancerdiscov/
article/6/1/5/750800/New-Approvals-Advancing-
Blood-Cancer-Medicine



Kumbhare et al.

Applied Physiology  e20250007/2025 © 2025. The Author(s).

Targeting FLT3 Mutations in Acute Myeloid Leukemia: The Role of Quizartinib in Precision Medicine 72

46.	 Smith CC, Zhang C, Lin KC, Lasater EA, Zhang Y, 
Massi E, et al. Characterizing and Overriding the 
Structural Mechanism of the Quizartinib-Resistant 
FLT3 “Gatekeeper” F691L Mutation with PLX3397. 
Cancer Discov [Internet]. 2015 Jun 1 [cited 2025 Jan 
13];5(6):668–79. Available from: https://pubmed.ncbi.
nlm.nih.gov/25847190/

47.	 Shin JE, Kim SH, Kong M, Kim HR, Yoon S, Kee KM, 
et al. Targeting FLT3-TAZ signaling to suppress drug 
resistance in blast phase chronic myeloid leukemia. 
Mol Cancer [Internet]. 2023 Dec 1 [cited 2025 Jan 
13];22(1):1–21. Available from: https://molecular-
cancer.biomedcentral .com/artic les/10.1186/
s12943-023-01837-4

48.	 47th Australasian Universities Building Education 
Association (AUBEA2024) conference | Victoria 
University [Internet]. [cited 2025 Jan 17]. Available 
from: https://www.vu.edu.au/about-vu/news-events/
events/47th-australasian-universities-building-
education-association-aubea24-conference

49.	 Young DJ, Nguyen B, Zhu R, Seo J, Li L, Levis MJ, et al. 
Deletions in FLT-3 juxtamembrane domain define a 
new class of pathogenic mutations: case report and 
systematic analysis. Blood Adv [Internet]. 2021 May 3 
[cited 2025 Jan 13];5(9):2285. Available from: https://
pmc.ncbi.nlm.nih.gov/articles/PMC8114556/

50.	 Arias RA, Tomlinson A. Decoding a Cell’s Fate: 
How Notch and receptor tyrosine kinase signals 
specify the Drosophila R7 photoreceptor. Dev Biol 
[Internet]. 2024 Dec 7 [cited 2025 Jan 17];519:21–
9. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/39653132

51.	 Garcia JS, Stone RM. The Development of FLT3 
Inhibitors in Acute Myeloid Leukemia. Hematol Oncol 
Clin North Am [Internet]. 2017 Aug 1 [cited 2025 Jan 
17];31(4):663–80. Available from: https://pubmed.
ncbi.nlm.nih.gov/28673394/

52.	 Wander SA, Fathi AT, Levis MJ. The evolving role of 
FLT3 inhibitors in acute myeloid leukemia: quizartinib 
and beyond. Ther Adv Hematol [Internet]. 2014 [cited 
2025 Jan 13];5(3):65–77. Available from: https://
pubmed.ncbi.nlm.nih.gov/24883179/

53.	 Schlenk RF, Müller-Tidow C, Benner A, Kieser M. 
Relapsed/refractory acute myeloid leukemia: any 
progress? Curr Opin Oncol. 2017 Nov 1;29(6):467–
73. 

54.	 Coombs CC, Tallman MS, Levine RL. Molecular therapy 
for acute myeloid leukaemia. Nat Rev Clin Oncol. 2016 
May 1;13(5):305–18. 

55.	 Wander SA, Fathi AT, Levis MJ. The evolving role of 
FLT3 inhibitors in acute myeloid leukemia: quizartinib 
and beyond. Ther Adv Hematol [Internet]. 2014 [cited 
2025 Jan 17];5(3):65–77. Available from: https://
pubmed.ncbi.nlm.nih.gov/24883179/

56.	 Tecik M, Adan A. Therapeutic Targeting of FLT3 in 
Acute Myeloid Leukemia: Current Status and Novel 
Approaches. Onco Targets Ther [Internet]. 2022 Nov 
30 [cited 2025 Jan 13];15:1449–78. Available from: 
https://www.dovepress.com/therapeutic-targeting-of-
flt3-in-acute-myeloid-leukemia-current-status-peer-

reviewed-fulltext-article-OTT
57.	 Fathi AT, Chen Y Bin. The role of FLT3 inhibitors in the 

treatment of FLT3-mutated acute myeloid leukemia. 
Vol. 98, European Journal of Haematology. Blackwell 
Publishing Ltd; 2017. p. 330–6. 

58.	 JCI - Welcome [Internet]. [cited 2025 Jan 17]. Available 
from: https://www.jci.org/

59.	 Taylor & Francis Online: Peer-reviewed Journals 
[Internet]. [cited 2025 Jan 17]. Available from: https://
www.tandfonline.com/

60.	 Fathi AT, Chen Y Bin. The role of FLT3 inhibitors in the 
treatment of FLT3-mutated acute myeloid leukemia. 
Eur J Haematol [Internet]. 2017 Apr 1 [cited 2025 Jan 
13];98(4):330–6. Available from: https://pubmed.ncbi.
nlm.nih.gov/28000291/

61.	 Pathogenesis and Treatment of Leukemia - Google 
Books [Internet]. [cited 2025 Jan 13]. Available from: 
https://books.google.co.in/books?hl=en&lr=&id=I_XZ
EAAAQBAJ&oi=fnd&pg=PP5&dq=%22Pathogenesis+a
nd+Treatment+of+Leukemia%22,+Springer+Science+
and+Business+Media%E2%80%A6&ots=seDwXX32R
O&sig=1X0TWJ0VZHQXhlV17tkc3DQBdUk#v=onepag
e&q&f=false

62.	 Kindler T, Lipka DB, Fischer T. FLT3 as a therapeutic 
target in AML: still  challenging after all  these 
years. Blood [Internet]. 2010 Dec 9 [cited 2025 Jan 
20];116(24):5089–102. Available from: https://
pubmed.ncbi.nlm.nih.gov/20705759/

63.	 PMC Home [Internet]. [cited 2025 Jan 13]. Available 
from: https://pmc.ncbi.nlm.nih.gov/

64.	 Fathi AT, Chen Y Bin. The role of FLT3 inhibitors in the 
treatment of FLT3-mutated acute myeloid leukemia. 
Eur J Haematol [Internet]. 2017 Apr 1 [cited 2025 Jan 
14];98(4):330–6. Available from: https://onlinelibrary.
wiley.com/doi/full/10.1111/ejh.12841

65.	 Home | PA State System of Higher Education [Internet]. 
[cited 2025 Jan 13]. Available from: https://www.
passhe.edu/index.html

66.	 Koenig K, Mims A. Relapsed or primary refractory AML: 
Moving past MEC and FLAG-ida. Curr Opin Hematol 
[Internet]. 2020 Mar 1 [cited 2025 Jan 13];27(2):108–
14. Available from: https://journals.lww.com/co-
hematology/fulltext/2020/03000/relapsed_or_primar
y_refractory_aml__moving_past.10.aspx

67.	 Wu M, Li C, Zhu X. FLT3 inhibitors in acute myeloid 
leukemia. J Hematol Oncol [Internet]. 2018 Dec 4 [cited 
2025 Jan 14];11(1):1–11. Available from: https://
jhoonline.biomedcentral.com/articles/10.1186/
s13045-018-0675-4

68.	 Wander SA, Fathi AT, Levis MJ. The evolving role of 
FLT3 inhibitors in acute myeloid leukemia: quizartinib 
and beyond. Ther Adv Hematol [Internet]. 2014 [cited 
2025 Jan 14];5(3):65. Available from: https://pmc.
ncbi.nlm.nih.gov/articles/PMC4031904/

69.	 Levis M. Quizartinib for the Treatment of FLT3/ITD 
Acute Myeloid Leukemia. Future Oncology [Internet]. 
2014 [cited 2025 Jan 13];10(9):1571–9. Available from: 
https://www.tandfonline.com/doi/abs/10.2217/
fon.14.105

70.	 Lam SSY, Leung AYH. Overcoming Resistance to FLT3 



Applied Physiology  e20250007/2025 © 2025. The Author(s).

Targeting FLT3 Mutations in Acute Myeloid Leukemia: The Role of Quizartinib in Precision Medicine Kumbhare et al.73

Inhibitors in the Treatment of FLT3-Mutated AML. 
Int J Mol Sci [Internet]. 2020 Feb 2 [cited 2025 Jan 
17];21(4). Available from: https://pubmed.ncbi.nlm.
nih.gov/32102366/

71.	 Home page | Molecular Cancer [Internet]. [cited 2025 
Jan 17]. Available from: https://molecular-cancer.
biomedcentral.com/

72.	 Liu S, Qiu Q, Bao X, Ma X, Li H, Liu Y, et al. Pattern and 
prognostic value of FLT3 ‐ ITD mutations in Chinese de 
novo adult acute myeloid leukemia. Cancer Sci. 2018 
Dec 14;109(12):3981–92. 

73.	 Duan Y, Haybaeck J, Yang Z. Therapeutic Potential of 
PI3K/AKT/mTOR Pathway in Gastrointestinal Stromal 
Tumors: Rationale and Progress. Cancers (Basel). 2020 
Oct 14;12(10):2972. 

74.	 Mali R, Lasater EA, Doyle K, Malla R, Boghaert E, 
Souers A, et al. Abstract B052: FLT3-ITD activation 
mediates resistance to the BCL-2 selective antagonist, 
venetoclax, in FLT3-ITD mutant AML models. Mol 
Cancer Ther. 2018 Jan 1;17(1_Supplement):B052–
B052. 

75.	 M a r t í n e z - C u a d r ó n  D ,  R o d r í g u e z - M a c í a s  G , 
Rodríguez-Veiga R, Boluda B, Montesinos P. Practical 
Considerations for Treatment of Relapsed/Refractory 
FLT3-ITD Acute Myeloid Leukaemia with Quizartinib: 
Illustrative Case Reports. Clin Drug Investig. 2020 Mar 
7;40(3):227–35. 

76.	 Aikawa T, Togashi N, Iwanaga K, Okada H, Nishiya 
Y,  I n o u e  S ,  e t  a l .  A b s t ra c t  1 3 1 8 :  P re c l i n i c a l 
characterization of quizartinib and AC886, a metabolite 
of quizartinib, in AML models, and anti-leukemic 
activity of quizartinib on midostaurin-resistant AML 
cells. Cancer Res. 2019 Jul 1;79(13_Supplement):1318–
1318. 

77.	 Kampa-Schittenhelm KM, Heinrich MC, Akmut F, 
Döhner H, Döhner K, Schittenhelm MM. Quizartinib 
(AC220) is a potent second generation class III 
tyrosine kinase inhibitor that displays a distinct 
inhibition profile against mutant-FLT3, -PDGFRA and 
-KIT isoforms. Mol Cancer [Internet]. 2013 Mar 7 [cited 
2025 Jan 13];12(1):1–15. Available from: https://
molecular-cancer.biomedcentral.com/articles/10.118
6/1476-4598-12-19

78.	 ACS Publications | Chemistry Journals, Scientific 
Articles & More [Internet]. [cited 2025 Jan 20]. 
Available from: https://pubs.acs.org/

79.	 Search result for “preclinical quizartinib” [Internet]. 
[cited 2025 Jan 13]. Available from: https://www.
dovepress.com/search_results.php?search_word=precl
inical+quizartinib

80.	 Annesley CE, Brown P. The Biology and Targeting of 
FLT3 in Pediatric Leukemia. Front Oncol [Internet]. 
2014 [cited 2025 Jan 20];4(SEP). Available from: 
https://pubmed.ncbi.nlm.nih.gov/25295230/

81.	 Kampa-Schittenhelm KM, Heinrich MC, Akmut F, 
Döhner H, Döhner K, Schittenhelm MM. Quizartinib 
(AC220) is a potent second generation class III 
tyrosine kinase inhibitor that displays a distinct 
inhibition profile against mutant-FLT3, -PDGFRA and 
-KIT isoforms. Mol Cancer [Internet]. 2013 Mar 7 [cited 

2025 Jan 14];12(1):1–15. Available from: https://
molecular-cancer.biomedcentral.com/articles/10.118
6/1476-4598-12-19

82.	 Assi R, Ravandi F. FLT3 inhibitors in acute myeloid 
leukemia: Choosing the best when the optimal does 
not exist. Am J Hematol [Internet]. 2018 Apr 1 [cited 
2025 Jan 17];93(4):553–63. Available from: https://
pubmed.ncbi.nlm.nih.gov/29285788/

83.	 Wiernik PH, Dutcher JP,  Gertz MA. Neoplastic 
diseases of  the blood.  Neoplastic  Diseases of 
the Blood [Internet]. 2018 Jan 1 [cited 2025 Jan 
13];1–1338. Available from: https://mayoclinic.
elsevierpure.com/en/publications/neoplastic-
diseases-of-the-blood

84.	 Kim K, Maiti A, Loghavi S, Pourebrahim R, Kadia TM, 
Rausch CR, et al. Outcomes of TP53-mutant acute 
myeloid leukemia with decitabine and venetoclax. 
Cancer [Internet]. 2021 Oct 15 [cited 2025 Jan 
13];127(20):3772–81. Available from: https://
pubmed.ncbi.nlm.nih.gov/34255353/

85.	 Dove Medical Press - Open Access Publisher of Medical 
Journals [Internet]. [cited 2025 Jan 17]. Available from: 
https://www.dovepress.com/

86.	 Frontiers | Publisher of peer-reviewed articles in 
open access journals [Internet]. [cited 2025 Jan 14]. 
Available from: https://www.frontiersin.org/

87.	 Wang Z, Cai J, Cheng J, Yang W, Zhu Y, Li H, et al. FLT3 
Inhibitors in Acute Myeloid Leukemia: Challenges and 
Recent Developments in Overcoming Resistance. Vol. 
64, Journal of Medicinal Chemistry. American Chemical 
Society; 2021. p. 2878–900. 

88.	 SETU | South East Technological University [Internet]. 
[cited 2025 Jan 17]. Available from: https://www.setu.
ie/

89.	 Bejanyan N, Weisdorf DJ,  Logan BR, Wang HL, 
Devine SM, de Lima M, et al. Survival of Patients with 
Acute Myeloid Leukemia Relapsing after Allogeneic 
Hematopoietic Cell Transplantation: A Center for 
International Blood and Marrow Transplant Research 
Study. Biology of Blood and Marrow Transplantation. 
2015 Mar 1;21(3):454–9. 

90.	 Zhou F, Ge Z, Chen B. <p>Quizartinib (AC220): a 
promising option for acute myeloid leukemia</p>. 
Drug Des Devel Ther [Internet]. 2019 Apr 8 [cited 
2025 Jan 14];13:1117–25. Available from: https://
www.dovepress.com/quizartinib-ac220-a-promising-
option-for-acute-myeloid-leukemia-peer-reviewed-
fulltext-article-DDDT

91.	 Fletcher L, Joshi SK, Traer E. Profile of Quizartinib 
for the Treatment of Adult Patients with Relapsed/
Refractory  FLT3-ITD-Posi t ive  Acute  Myeloid 
Leukemia: Evidence to Date. Cancer Manag Res 
[Internet] .  2020 [cited 2025 Jan 14];12:151–
63. Available from: https://pubmed.ncbi.nlm.nih.
gov/32021432/

92.	 Saleh K, Khalifeh-Saleh N, Kourie HR. Acute myeloid 
leukemia transformed to a targetable disease. 
Future Oncol [Internet]. 2020 May 1 [cited 2025 Jan 
14];16(14):961–72. Available from: https://pubmed.
ncbi.nlm.nih.gov/32297538/



Kumbhare et al.

Applied Physiology  e20250007/2025 © 2025. The Author(s).

Targeting FLT3 Mutations in Acute Myeloid Leukemia: The Role of Quizartinib in Precision Medicine 74

93.	 Tecik M, Adan A. Therapeutic Targeting of FLT3 in 
Acute Myeloid Leukemia: Current Status and Novel 
Approaches. Onco Targets Ther [Internet]. 2022 [cited 
2025 Jan 17];15:1449–78. Available from: https://
pubmed.ncbi.nlm.nih.gov/36474506/

94.	 Bruzzese A, Martino EA, Labanca C, Mendicino F, 
Lucia E, Olivito V, et al. Advances and Challenges in 
Quizartinib-Based FLT3 Inhibition for Acute Myeloid 
Leukemia: Mechanisms of Resistance and Prospective 
Combination Therapies. Eur J Haematol [Internet]. 
2025 Jan 6 [cited 2025 Jan 14]; Available from: https://
pubmed.ncbi.nlm.nih.gov/39763167/

95.	 Naing A, Mahipal A, Javle M, Wang J, Bauer TM, 
Bajor DL, et al. Safety and Efficacy of Toripalimab in 
Patients with Cholangiocarcinoma: An Open-Label, 
Phase 1 Study. J Immunother Precis Oncol [Internet]. 
2025 Feb 1 [cited 2025 Jan 17];8(1):71–81. Available 
from: https://pubmed.ncbi.nlm.nih.gov/39816916/

96.	 Hogan FL, Williams V, Knapper S. FLT3 Inhibition in 
Acute Myeloid Leukaemia - Current Knowledge and 
Future Prospects. Curr Cancer Drug Targets [Internet]. 
2020 May 18 [cited 2025 Jan 14];20(7):513–
31. Available from: https://pubmed.ncbi.nlm.nih.
gov/32418523/

97.	 The University of Newcastle, Australia [Internet]. [cited 
2025 Jan 14]. Available from: https://www.newcastle.
edu.au/

98.	 Cortes JE, Tallman MS, Schiller GJ, Trone D, Gammon 
G, Goldberg SL, et al. Phase 2b study of 2 dosing 
regimens of quizartinib monotherapy in FLT3-ITD-
mutated, relapsed or refractory AML. Blood [Internet]. 
2018 Aug 9 [cited 2025 Jan 14];132(6):598–607. 
Available from: https://pubmed.ncbi .nlm.nih.
gov/29875101/

99.	 Smeets M, De Witte T, Van Der Lely N, Raymakers R, 
Muus P. New Developments in the Treatment of Acute 
Myeloid Leukemia. Adv Exp Med Biol [Internet]. 1999 
[cited 2025 Jan 20];457:557–65. Available from: 
https://link.springer.com/chapter/10.1007/978-1-46
15-4811-9_61

100.	 Funding success  for  Sydney cardiac  diabetes 
researchers - The University of Sydney [Internet]. 
[cited 2025 Jan 17]. Available from: https://www.
sydney.edu.au/news-opinion/news/2022/10/21/
funding-success-for-sydney-cardiac-diabetes-
researchers.html

101.	 Koenig K, Mims A. Relapsed or primary refractory AML: 
Moving past MEC and FLAG-ida. Curr Opin Hematol 
[Internet]. 2020 Mar 1 [cited 2025 Jan 14];27(2):108–
14. Available from: https://journals.lww.com/co-
hematology/fulltext/2020/03000/relapsed_or_primar
y_refractory_aml__moving_past.10.aspx

102.	 Zhou F, Ge Z, Chen B. Quizartinib (AC220): A promising 
option for acute myeloid leukemia. Vol. 13, Drug 
Design, Development and Therapy. Dove Medical Press 
Ltd.; 2019. p. 1117–25. 

103.	 Récher C, Röllig C, Bérard E, Bertoli S, Dumas PY, 
Tavitian S, et al. Long-term survival after intensive 
chemotherapy or hypomethylating agents in AML 
patients aged 70 years and older: a large patient data 

set study from European registries. Leukemia. 2022 
Apr 13;36(4):913–22. 

104.	 MSA University: Established By Dr. Nawal El Degwi in 
1996 [Internet]. [cited 2025 Jan 17]. Available from: 
https://msa.edu.eg/msauniversity/

105.	 Top University in Bangalore | Dayananda Sagar 
University Kanakapura Road [Internet]. [cited 2025 Jan 
17]. Available from: https://www.dsu.edu.in/

106.	 NCCN Guidelines® | VANFLYTA® (quizartinib) | HCP 
[Internet]. [cited 2025 Jan 18]. Available from: https://
www.vanflytahcp.com/en/nccn-guidelines

107.	 Your ceremony | University of Salford [Internet]. [cited 
2025 Jan 14]. Available from: https://www.salford.
ac.uk/graduation/your-ceremony

108.	 Quizartinib: Uses, Interactions, Mechanism of Action 
| DrugBank Online [Internet]. [cited 2025 Jan 14]. 
Available from: https://go.drugbank.com/drugs/
DB12874

109.	 F l e t c h e r  L ,  J o s h i  S K ,  Tra e r  E .  < p > P ro f i l e  o f 
Quizartinib for the Treatment of Adult Patients 
with Relapsed/Refractory FLT3-ITD-Positive Acute 
Myeloid Leukemia: Evidence to Date</p>. Cancer 
Manag Res [Internet]. 2020 Jan 8 [cited 2025 Jan 
18];12:151–63.  Available from: https://www.
dovepress.com/profile-of-quizartinib-for-the-
treatment-of-adult-patients-with-relaps-peer-
reviewed-fulltext-article-CMAR

110.	 Bruzzese A, Martino EA, Labanca C, Mendicino F, 
Lucia E, Olivito V, et al. Advances and Challenges in 
Quizartinib-Based FLT3 Inhibition for Acute Myeloid 
Leukemia: Mechanisms of Resistance and Prospective 
Combination Therapies. Eur J Haematol [Internet]. 
2025 Jan 6 [cited 2025 Jan 14]; Available from: https://
pubmed.ncbi.nlm.nih.gov/39763167/

111.	 University of Liverpool [Internet]. [cited 2025 Jan 17]. 
Available from: https://www.liverpool.ac.uk/

112.	 Dores GM, Devesa SS, Curtis RE, Linet MS, Morton LM. 
Acute leukemia incidence and patient survival among 
children and adults in the United States, 2001-2007. 
Blood. 2012 Jan 5;119(1):34–43. 

113.	 Zhou F,  Ge Z ,  Chen B.  Quizart inib (AC220):  a 
promising option for acute myeloid leukemia. Drug 
Des Devel Ther [Internet]. 2019 Apr 8 [cited 2025 
Jan 14];13:1117–25. Available from: https://www.
dovepress.com/quizartinib-ac220-a-promising-
option-for-acute-myeloid-leukemia-peer-reviewed-
fulltext-article-DDDT

114.	 Gołos A, Góra-Tybor J, Robak T. Safety considerations 
for drugs newly approved for treating acute myeloid 
leukemia. Expert Opin Drug Saf [Internet]. 2024 [cited 
2025 Jan 14];23(11). Available from: https://pubmed.
ncbi.nlm.nih.gov/39364854/

115.	 Kumar P,  Kathawala  RJ ,  Zhang H,  Anreddy N, 
Chen Y, Gupta K, et al. Abstract C98: Quizartinib 
(AC220) potentiates the antineoplastic activity 
of wild-type ABCG2 and ABCB1 substrates. Mol 
Cancer Ther [Internet]. 2013 Nov 1 [cited 2025 Jan 
14];12(11_Supplement):C98–C98. Available from: 
/mct/article/12/11_Supplement/C98/283584/
Abstract-C98-Quizartinib-AC220-potentiates-the



Applied Physiology  e20250007/2025 © 2025. The Author(s).

Targeting FLT3 Mutations in Acute Myeloid Leukemia: The Role of Quizartinib in Precision Medicine Kumbhare et al.75

116.	 Search | European Medicines Agency (EMA) [Internet]. 
[cited 2025 Jan 14]. Available from: https://www.
ema.europa.eu/en/search?f %5B0%5D= ema_se
arch_entity_is_document%3ADocument&search_ 
api_fulltext=P/0091/ 2023%20%3A%20EMA%20de

cision%20of %2010%20March%202023%20on%2
0the%20acceptance%20of%20a% 20modification%
20of%20an%20agreed% 20paediatric%20investigat
ion%20plan %20for%20quizartinib%20%28EMEA- 
%20001821-PIP01-15-M06%29


