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ERITROPOIETINA

GATA1GATA2

Adattata da Ioana T, ichil, J. 
Clin Med. 2024 



Ulrika Blank et al, Blood, 2015

TGF-B?



Ulrika Blank et al, Blood, 2015



TGF-B è una 
famiglia di ligandi 

e recettori

Schmierer B, Nat Rev Mol Cell Biol. 2007

SMAD6/7



3 TIPI DI SMAD

SMAD receptor 
regulated

SMAD cofactor

SMAD inhibitor

Schmierer B, Nat Rev Mol Cell Biol. 2007

SMAD6/7



Pathway coinvolta 
nell’eritropoiesi

Schmierer B, Nat Rev Mol Cell Biol. 2007

SMAD6/7



MDS e ERITROPOIESI INEFFICACE

EPO

Cazzola et al, Blood, 2022



CONTROLLO DELL’ANEMIA SUPPORTO CON rEPO

Risposta 30-40%
Durata di risposta 6-24 mesi

Altri target terapeutici?



Zhou et al, Blood, 2008



Bhagat TD et al, Blood, 2013



GDF11 Activin A Activin B ACVR2A ACVR2B SMAD2
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GDF11-driven SMAD2 binds GATA1 intronic region 
and modulates splicing to produces short isoform

Ctrl

GDF11

Gata1 Intronic enhancer

SMAD2 ChIP-Seq SMAD2 Chip q-PCR
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GATA1 short isoform leads to ineffective 
erythropoiesis

GATA1 Exon 2 CRISPR

AAVS control (primary erythroid cells)

Exon 2 splice site CRISPR edited (primary erythroid cells)
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• Skipping of Exon 2 leads to reduced erythropoiesis in primary human CD34+ cells
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Hatzimichae et al, Diseases, 2022



Suragani et al, Nat Med, 2013
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GDF11 induction of anemia in vivo is mitigated by 
luspatercept

• Luspatercept inhibits GDF11-mediated SMAD2 activation in primary erythroid progenitors

CD34+ cells

• Luspatercept inhibits GDF11-mediated anemia in zebrafish

Quantification of GATA1-gfp + cells

Aluri et al, J. Clinc. Invest. 
2025c



Popat et al. J. Hematol, 2026







TRIAL MEDALIST – fase III





TRIAL COMMANDS – fase III

Della Porta et al. The Lancet, 2024



Della Porta et al. The Lancet, 2024



Maroof Hasan et al. ASH 2023



   
                           

          

                          

                             

                    

                

            

                

            

Sheida Hayati et al. ASH 2023



Sheida Hayati et al. ASH 2023



Sheida Hayati et al. ASH 2023



Future Directions

ELEMENTS-MDS Trial

MAXILUS Trial

GFM COMBOLA Trial



TGF-B in altre neoplasie ematologiche?



Mielofibrosi

Anemia sintomatica alla 
diagnosi 38% 

Trasfusione dipendenza 
alla diagnosi 24%

Terapia JAKi +/- EPO





Georgios Vlasakakis, Clinic Trans Sci, 2024



Oh ST, et al. Blood Adv. 2020



Oh ST, et al. Blood Adv. 2020



Gerds AT et al, Blood Adv, 2024

Luspatercept in MF



Future Directions

INDIPENDENCE Trial

ODYSSEY Trial
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