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Introduction

Jia and Gu, Frontiers in Oncology 2022

• B-cell Acute Lymphoblastic Leukemia (B-ALL) is the 

most common pediatric malignancy

• Characterized by molecular alterations that define 

the different subgroups

• PAX5-alt is linked to poorer prognosis and a 

lower chance of survival and complete remission 

Fazio G, Bresolin S, Silvestri D, et al. PAX5 fusion genes are frequent in poor risk 
childhood acute lymphoblastic leukaemia and can be targeted with BIBF1120



FLT3 gene

FLT3 receptors 

overexpression

Hypothesis of the study



• Study of the Flt3 gene expression profile in patients with PAX5r B-ALL to identify a potential innovative 

therapeutic target

• Evaluation of cell viability following treatment with FLT3 inhibitors in-vitro, ex-vivo e in-vivo

Study objectives
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Results (I): high levels of FLT3 expression in PAX5r patients
RNA-seq in 465 consecutive 

BCP-ALL AIEOP patients
ns
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Wilcoxon-signed-rank test
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FLT3 expression levels from RNA-SEQ

Image adapted from Oikonomou A., Valsecchi L., Quadri M., et al.High-throughput screening as a drug repurposing strategy for 
poor outcome subgroups of pediatric B-cell precursor Acute Lymphoblastic Leukemia
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PAX5r PDXs
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Results (II): HTP Drug screening in PAX5r PDXs



• Selective for FLT3
• Safe for patients
• FDA-approved for adult patients with FLT3-

mutated relapsed/refractory acute myeloid
leukemia (AML) and in pediatric patients
with relapsed/refractory FLT3-ITD AML

WHY GILTERITINIB?

Results (II): Gilteritinib has a potential new drug for PAX5r in pediatric B-ALL
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Results (II): Gilteritinib is efficient in PAX5r cell line

Cell line IC50 Gilte (nM)

NALL-1 1014

SEM 112,4

697 7170

RCH-ACV 884,3 *The evaluation of gilteritinib efficacy in JIH-5 (EP300::ZNF384) is ongoing.. 
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IC50=441.5 nM
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IC50=317 nM

NALL-1 PDX#1 PAX5::AUTS2 PDX#2 PAX5::DACH2

PDX#3 PAX5::SOX5 PDX#4 PAX5::AUTS2 PDX#5 PAX5::JAK2

Number of live cells (Ann V-/7-AAD-) 
in treated vs untreated condition 

n=3 experiments

One-way ANOVA with the Dunnett post-test for multiple comparisions using untreated as the comparator

Results (II): Gilteritinib reduces cell viability in 
PAX5r PDX cells in a dose-dependent manner
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Results (II): Gilteritinib exerts a synergistic effect in combination with dexamethasone



Results (II): in-vivo experimental design
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Peripheral blood (PB) was also evaluated, but it showed poor engraftment (0%-0,4%) 
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One-way ANOVA with the Dunnett post-test for multiple comparisions using untreated as the comparator

Results (II): gilteritinib demonstrates potent antileukemic activity in-vivo
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Peripheral blood (PB) was also evaluated, but it showed poor engraftment (0%-0,4%) 

One-way ANOVA with the Dunnett post-test for multiple comparisions using untreated as the comparator

Results (II): gilteritinib demonstrates potent antileukemic activity in-vivo
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ü FLT3 expression is increased in PAX5r patients

ü Gilteritinib is effective in in-vitro, ex-vivo and in-vivo in preclinical PAX5r models, and its 

anti-tumor activity is enhanced in the presence of standard chemotherapeutic drugs → 

additive/synergistic effect

Ø Study the expression of FLT3 protein and its active form, P-FLT3, in PAX5r patients

Ø Evaluate the efficacy and synergy of gilteritinib in-vitro and in-vivo in PDX mouse 

models of gilteritinib with other drugs, such as venetoclax

Conclusions and future perspectives
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