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➢ T-cell acute lymphoblastic leukemia (T-ALL) :

▪ inferior outcome compared to B-cell precursor ALL 

o slower treatment response 

o lack of recurrent prognostic cytogenetic alterations.

➢ With the introduction of Next-Generation Sequencing analyses, a deeper 

characterization of childhood ALL has been achieved. 

➢ However, the frequency and significance of gene fusions in T-ALL still 

remain poor. 
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Molecular Basis of Leukemia
✓ Pediatric BCP-ALL achieved a 85% cure rate as a

result of a risk adapted therapy, largely based on

Minimal Residual Disease (MRD) monitoring and

biological characterization.

✓ During the AIEOP-BFM ALL 2017 protocol, there was

the need of novel fusion genes identification as, they

represent: (i) prognostic value and stratification

parameter; (ii) potential target for drugs -> personalized

medicine.
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➢ To describe the incidence of gene-class fusions in T-ALL by

transcriptomic analysis (RNA-seq).

➢ To explore the association with patient characteristics and

early treatment response.

Aims of the Study
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144 T-ALL patients: both diagnosis and relapse

132 enrolled into AIEOP-BFM 2017 (01 Dec 2021 – 31 Mar 2024) 

N=123 DX RNA-seq data available
ABLclass; N=8; 6%

STIL::TAL1; 
N=10; 8%
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• Age

• WBC

• Prednisone response

• Flow MRD day+15

• PCR MRD EOI

Positive N=51; 41%



Patients with MLLT10-class fusion were more 
likely to be older (age ≥10 years) 
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STIL::TAL1 fusion cases tended to present 
with hyperleukocytosis 
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Patients carrying a KMT2A rearrangement were 
characterized by higher proportion of PPR
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Patients carrying a KMT2A rearrangement were 
characterized by higher proportion of FCM-MRD 
with ≥10% of blasts.
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Patients carrying a KMT2A rearrangement were characterized 
by higher EOI MRD levels
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✓ High incidence of gene-class fusions in children and adolescents with newly

diagnosed T-ALL.

✓ Identification of ABL-class patients among T-ALL, who may be responsive to

targeted therapies (TKI).

✓ Despite our findings need to be validated in larger prospective cohorts, we

found that KMT2Ar are associated with higher proportion of PPR, FCM-MRD

with ≥10% of blasts and higher MRD levels at EOI, qualifying these patients

for further early interventional studies.
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✓ Molecular Biology strategies allowed to achieve information in a short time, accordingly to protocol 

needs.

✓ Molecular Biology tests are standardized across Italian and International Laboratories.

✓ NGS implementation (when possible, e.g. marker screening /fusion detection) allowed the 

improvement of information rate, especially for difficult patients.

✓ Unexpectedly high rate of fusion genes in pediatric ALL patients, both B- and T-phenotype. 

✓ ABL-CLASS ALL

These results could contribute to a redefinition of ALL patients based 

on genetic profiles, a better patient stratification, and potentially to a 

more tailored treatment approach with new targeted drugs.

Conclusions/2
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