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Non-Hodgkin Lymphomas: Heterogeneous Diseases with Poor Prognosis After Relapse





ALCL: THE BEST MODEL





BM and/or PB

Minimal disseminated diseased ≥ 30 NCN in BM and or PB identifies patients at higher risk of treatment failure

MDD quantification
improves stratification!



Any level of minimal residual diseased in BM and or PB identifies patients at higher 
risk of treatment failure



Anti-ALK Antibody Titers as a Prognostic Biomarker

Mussolin L et al, Leukemia 2013, Mussolin L et al, BJH 2018



 
 

   patients events pr 5y (s.e.) log-rango 

PFS BM+Titer LR 51 5 90 (4) <0.0001 

  IR 52 17 65 (7)  

  HR 28 19 27 (9)  
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Patients Events OS% (SE%)   p-value

bHR 26              7           71           9      0.02

bIR 62            10           83           5

bLR 40              1           97           2
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P< 0.0001

LR= Low Risk, MDD neg and high antibody titer anti ALK

IR= Intermediate Risk, MDD pos and high antibody titer or MDD neg and low antibody titer

HR= High Risk, MDD pos and low antibody titer anti ALK



Mussolin L et al , Cancer 2020





Non relapsed (CR) Relapsed (REC)

Relapsed patients have a peculiar EVs signature compared to complete remission
ones in ALCL

CR=1
4
REC=
6



Garbin A, et al.  Biochem Pharmacol 2023



Minimal Disseminated Disease – Minimal Residual Disease

Extracellular vesicles

Cell free DNA- cell tumor DNA



Release by cell death

Release by autophagy

Release by active secretion

Mechanisms of release of cfDNA into the bloodstream

Isolation of cfDNA from plasma of pediatric lymphoma patients

Tapestation analysis to assess cfDNA’s quality and 

quantity

Targeted NGS panel to identify cancer-associated variants in cfDNA with 

potential prognostic value in predicting risk of relapse 

Workflow106 ALCL plasma samples











Healthy donors (HD): median value  685 pg/mL

Hodgkin Lymphoma cases: median value  19.700 pg/mL

AIEOP cohort (176 pts)   - TARC level at diagnosis
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paper in submission..



Characteristics Number of patients Events 5 years EFS % SE% p-value

Cutoff 650 <650 95 7 92 3 0,0005

>650 21 7 65 11

Prognostic Value of TARC After 2 Chemotherapy Cycles



Multivariate Analysis: 

TARC After 2 Cycles as Main Prognostic Factor



Plasma TARC levels in pediatric Hodgkin and non-Hodgkin Lymphomas at diagnosis
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biopsia liquida “metabolica”



Lab: Molecular Diagnostics of NHLs
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TARC levels and NOTCH1 gene fusions in pediatric T-cell Lymphoblastic Lymphoma

Kroeze et al, HemaSphere 2024 
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• N° of T-LBL cases analyzed = 26
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