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T-cell acute lymphoblastic leukemia

» High-risk ALL subtype

» Poorly defined risk-stratification markers
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clinALL

» An Al-assisted clinical framework that integrates both genomic and clinical data
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» Subtype classification and treatment outcome prediction in pediatric T-ALL
» ML-based framework
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Training dataset
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Outcomes and limitations of a single risk score
» Standard model successfully identifies patients with unfavorable outcome

» Can we move from a single ,unfavorable® outcome prediction model?
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Cumulative incidence of events
» Competing risk model

» Risk group stratification defined on the third percentile of the observed scores
of each event
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* Patients were classified as high-risk if their predicted cause-specific log-hazard was at or above the percentile
threshold corresponding to the observed event rate for each specific event type
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Cause-specific hazard coefficients per molecular subtype
» LMOZ2 yb-like — induction failure and relapse

» SPI1 — second malignancy and toxic death
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Cause-specific hazard coefficients per molecular subtype

» LMOZ2 yb-like — induction failure and relapse
» SPI1 — second malignancy and toxic death
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Cause-specific hazard coefficients per molecular subtype

induction failure and relapse

» LMO2 yd-like —
» SPI1 — second malignancy and toxic death
Induction failure Secomd Malignant Neoplasm Relapee lewcie Death Death NOS
IAE-enriclu L & | 4 ——i
TLX3 - 1 4 | 4 -
Jl\l d 1 4 | 4 ——
TALL DP-like 4 o+ 4 i | -
TALL like HH . 4 | 4 - |
s'l'ﬁ.t;_x]\lu & l — o
3 SPIl‘l —e— . o | A —_—— 1 ———i | - —
B NUP9s —_— | 4 4 — 1
= KUP2 II * | 4 ——
E NKX2 —— 1 1 | = ——
\lx\ I 1 1 4 | 4 -
MLLT10 1 L 1 . 1 4 i
LAMO2 ~d-like 4 —— | - - | 4 —a—
BAT2A A » 1 . | 4 -
HOXAY TCR — | - | 4 P
ETP .||u-* L 1 | 4 -
BCLIIB o | 4 .
l 1] l l l : 1 i | i
1 15 Cl Mean ) 1 Mean £ 955 C1




AIEOP.. .15 Lab
High-risk patients have lower 5-year EFS

» Relapse-specific risk score stratification
» Lower 5-year EFS in high-risk group
» Relapse risk score correlates with day 29 MRD
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Performance in validation cohorts
» Correct assignment based on the subtypes
» Consistent molecular subtype distribution in two independent validation cohorts

A o Po6lonen et al. AIEOP Cohort Hackenhaar et al.
=Ee TLX3 . © Ot eTIX3
BCL11B BCL11B .2 i BCL11B .
& : , . .
8 4
5L NUP214 ‘ . NUP214 " INUP214
 tad
.'it .
: 61 MLLT10 | . MLLT10 | MLLT10
3
S & 'NKX2:5 TR NKX2-5 TDoR NKX2-5
4 -
2 <
-1 0 | 2 3 4 5 6 0 2 4 6 -1 0 | 2 3 4 5 6

UMAP 1 UMAP 1 UMAP 1




| Settima edizione di [fAY| 0] SSTIRIALY
AIEOP-BFM 2017 “B —— ﬁ

ETP-like— ]
» In total 8 predicted events —
1) 5 relapses HOXAS TOR M. ,
2) 2 SMN X1 )
3) 1 induction failure Ry 3
. TAL1 af-like— 5 "g
» Following treatment outcome E
assessment, predicted S E
) . TAL1 DP-like
outcomes were confirmed in 0
all patients TLX1-

TLX3

TME-enriched—

& » & & $
W Q@“'& 3 3 ©
F O é\ l.‘PQ o
& & xﬁ N
& &
&
N
&
Nl




Settima edizione ci Y| 30) SNIRIENS

Conclusions and future directions

clinTALL provides a unified multimodal, multitask framework

1) molecular subtype
2) outcome prediction

Longitudinal data might be needed to improve prediction for later timepoints

Exploratory studies in European cohorts
1) Whole transcriptome sequencing of 172 T-ALL cases from German AIEOP-BFM 2009 study
2)  Additional 50 T-ALL cases from ltalian AIEOP-BFM 2009 study

Implementation of a Web-based interface
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