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CNS dissemination in acute lymphoblastic leukemia (ALL)

• CNS+: 5%–10% at diagnosis and 30%–40%
at relapse

à Role of IT/CHT prophylaxis
• Unfavorable prognosis, few effective drugs

• Blina e InO limited activity
• CD19 CAR-T show significant activity (ORR of

70-80% in active involvement)

Lenk L et al, Canc & Metast Rev, 2020



Objective: to characterize CNS dissemination using innovative single-cell sequencing technologies

Methods: Single-cell RNA sequencing (Singleron® Matrix NEO) on 15 diagnostic BM B-ALL samples

Bioinformatic analyses: DEGs («CNS gene set»), UMAP, pseudotime e cell-type inference

Methods and Objectives

15 BM at 
diagnosis

(20-30.000/sample)



CNS status:
No dissemination      6
BM relapse                 3
CNS relapse 4
BM&CNS relapse      2

Study cohort
n= 15

Male, (%) 10 (67%)
Age at diagnosis, median (range) 45 (18-60)
% Bone marrow Blast 
infiltration, median (range)

83 (62-96)

WBC at diagnosis, median 
(range) 

24.8 (0.2-161)
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Relapse status
CNS_R
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BM_R

No relapse

4 (30.7%)
2 (13.4%)
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Median follow-up 8 months (4-117)
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Generation of a «CNS gene set»

CNS signature enriched genes
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Immature blasts are enriched in CNS+ samples
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«CNS gene set» : evaluation at the single-cell level
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“CNS gene set” remains differentially expressed in CNS+
vs CNS- samples



«CNS gene set»: comparison between CNS and BM relapse
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Restricted CNS gene set
Generation of a restricted set and proof of concept validation
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• Weighted score
• Literature

>Genes, no.

Final objective             a model predictive of CNS dissemination to be implemented in trials

N=26 pts



• CNS gene set stratifies CNS+ relapsing vs not relapsing pts on BM at diagnosis

• Single-cell: More immature clusters (CLP) are enriched in CNS+ patients

• These clusters upregulate the CNS gene set

• Patients who have dissemination to the CNS present, from the moment of diagnosis, cells

in the BM with biological characteristics and favorable tropism for the CNS.

• To develop a CNS risk predictive tool to be tested in prospective clinical trials to guide

therapeutic decisions

Conclusions
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