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Mutational landscape at diagnosis

Della Porta MG



2022 WHO CLASSIFICATION MDS (Myelodysplastic neoplasms)

Mutazione biallelica di TP53 prevale su MDS-5q and MDS-SF3B1
Khoury JD, et al. Leukemia (2022) 36:1703–1719 



Arber D.A, et al Blood, 2022



Komrokji R. et al. Lancet Haematol 2024 



Komrokji R. et al. Lancet Haematol 2024 



• Una classificazione armonizzata, basata su dati reali e modelli predittivi permette di 
stabilire:

• 1) Una gerarchia tra le mutazioni, utile nella pratica clinica:
o Mutazioni TP53 prevalgono su del(5q) e SF3B1.
o del(5q) prevale su SF3B1.

• 3) Mutazioni di geni dello splicing oltre a SF3B1: SRSF2 e U2AF1 definiscono MDS
o Queste mutazioni si sviluppano precocemente nella malattia, ne guidano l'evoluzione.
o Spesso queste mutazioni si associano a mutazioni come RUNX1 e ASXL1, che peggiorano la prognosi.
4) Ruolo delle caratteristiche morfologiche
o Sideroblasti ad anello:se manca la mutazione SF3B1, la presenza di sideroblasti non migliora la 

prognosi.
o Il numero di linee cellulari displastiche nel midollo mantiene valore prognostico.
o Le MDS ipoplastiche (con ridotta cellularità del midollo) restano una categoria riconosciuta, associata a 

buona risposta agli immunosoppressori, ma con grande variabilità genetica.
o MDS con aumento dei blasti: La percentuale di blasti è ancora un indicatore importante per la prognosi



TP53 mutations have an impact on leukemic transformation in MDS 5q-

Montoro M.J. et al. Blood 2024 



Patients with TP53 monoallelic mutations and 
VAF <20% exhibited behavior similar to TP53 
wild type

TP53-monoallelic mutations and VAF ≥20% 
presented outcomes equivalent to TP53-multihit 
patients

Montoro M.J. et al. Blood oct 2024 

TP53 mutations have an impact on leukemic transformation in MDS 5q-





LFS, OS and AML transformation according to IPSS-R and IPSS-M

Bernard E, et al. NEJM Evidence Aug 2022

2957 pts
94% at least one molecular abnormality
90% mutations 
• 53% mutation only
• 37% mutations + cytogenetic alteration
4% cytogenetic alterations only



SF3B15q= SF3B1 mutation with concomitant presence of isolated del(5q) only or with one 
additional cytogenetic alteration excluding -7/del(7q)); 
SF3B1β plus BCOR, BCORL1, NRAS, RUNX1, SRSF2 or STAG2
SF3B1𝛼 as any other mutant SF3B1

Bernard E, et al. NEJM Evidence Aug 2022



Sauta et al. JCO 2023

2876 pts in the GenoMed4all cohort

Frequency of mutations of the 31 genes 
included into IPSS-M score 

Frequency of mutations on genomic features 
grouped according to IPSS-M criteria. 



Sauta et al. JCO 2023

IPSS-M changed group in 46% of pts 
23.6% up-staged
22.4 down-staged



IPSS-M improves the prediction of OS in MDS treated with HSCT

Sauta et al. JCO 2023

964 pts undergo HSCT



IPSS-M prediction of OS in MDS treated with HMA

Sauta et al. JCO 2023

268 patients included

IPSS-M has prognostic value but 
not predictive



Probability of OS and risk of leukemia evolution in the nontransplant study 
population

Probability of post-transplantation survival and risk of disease relapse after transplant

Tentori CA et al JCO 2024



Identification of the time when the transplant can provide the greatest benefit

Tentori CA et al JCO 2024



Tentori CA et al JCO 2024





IPSS-M correlates with luspatercept response

SF3B1α, as any other mutant
SF3B1β, SF3B1 and any gene from BCOR, BCORL1, NRAS, RUNX1, SRSF2, or STAG2; 
SF3B15q, concomitant presence with isolated del5q; 

Consagra A. et al HemaSphere. 2025;9:e70086.

IPSS-M but not IPSS-R 
correlates with the response

Responses in SF3B1a and 
SF3B1b are higher than in 
SF3B15q



Riva E…. Della Porta ASH 2024 abstr

Immune ecosystem
in 286 MDS patients



Tentori C.A, Hemosphere 2024



Tentori C.A, Hemosphere 2024



TP53 mutations

Shahzad M. et al Blood Cancer J 2024 



Diagram representing the 10 most common TP53 mutations 
identified in AML/MDS.3 Mutations highlighted in red are also among 
the 5 most commonly mutated residues in overall malignancies. CTD, 
C-terminal domain; DBD, DNA-binding domain; HD, hinge domain; OD, 
oligomerization domain; PRR, proline-rich region; TAD, transactivation 
domain. 

77% missense
mutations
8% non sense
mutations

2 different mutations with VAF>10%
1 mutation with VAF>50%
1 mutation with VAF>10% + LOH  (del17p)

Multiple hit

25% of patients with 
VAF<50% are 
misclassified as single 
hit because they have 
LOH

Whole genome
sequencing



Bernard E, et al. Nat Med , 2020 26, 1549–1556 



Bernard E, et al. Nat Med , 2020 26, 1549–1556 



Blood Adv 2020; 22: 5681 



Zampini et al. J Clin Oncol. 2025 May



Zampini et al. J Clin Oncol. 2025 May



Dysfunction of p53 has a negative impact on prognosis

Zampini et al. J Clin Oncol. 2025 May



Combining genomic profiling with hematologic and cytogenetic parameters,
the IPSS-M improves the risk stratification of patients with MDS and represents
a valuable tool for clinical decision-making

IPSS-M improves MDS prognostication and might result in a more effective
selection of candidates to HSCT

TP53-multihit alterations were predictive of an increased risk of leukemic
transformation.

The recognition of patients with p53 dysfunction is relevant to provide correct
disease-risk assessment and interventions

Conclusions
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