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“non guarire” è una definizione in 
negativo che attraverso un 
stereotipo limita l’atto medico che 
è quello di transitare la speranza in 
nuovo stato di benessere che non 
necessariamente corrisponde a 
quello di un soggetto non affetto 
da malattia cronica.

«Bene-essere»: ossia un’armonia 
dove tutto sia accorda” 

1994



Drug directly
targeting

erythropoiesis

Pinto VM et al, Blood. 2024 Aug 22;144(8):853-866 



Drug directly targeting erythropoiesis

HemaSphere 2025;9(S1)
Wobus M et al, Leukemia 2021



Molecules targeting iron homeostasis or heme synthesis

b-

ViSionSerenity (NCT04817670) 
Double-blind, randomized, placebo- controlled, efficacy, and safety study of multiple doses of VIT-2763 in subjects with SCD 

Pinto VM et al, Blood. 2024 Aug 22;144(8):853-866 



Bitopertin blocks Glycine Transporter-1 (Glyt-1), which is important in heme

Matte A, JCI Insight. 2019 Nov 14;4(22):e130111

NCT03271541: Bitopertin in NTDT patients was discontinued due to lack of efficacy
Taher A et al, BJH 194:474,2021



Ex vivo in CD34+ derived cells from patients with
DBA display accumulation of free heme overcoming
the expression of cyto-protective systems and
contributing to the pathophysiology of DBA

A phase 1-2 intra-patient dose-escalation study of
bitopertin for steroid-refractory DBA (NCT05828108)
has recently activated

Bitopertin may limit the detrimental effect of free heme in 
Diamond-Blackfan anemia (DBA)

Rio S et al. , Blood. 2019 Mar 21;133(12):1358-1370; Mercurio S et al.. Eur J Haematol. 2016 Apr;96(4):367-74; 
Pinto VM et al, Blood. 2024 Aug 22;144(8):853-866



Repurposing of glycine transport inhibitors for the treatment of 
erythropoietic protoporphyria

In EPP, in vitro evidence of improvement of EPP cell metabolism and reduced
protoporphyrin IX (PPIX) synthesis in presence of bitopertin

BEACON (ACTRN12622000799752) and AURORA (NCT05308472) phase-2
studies with bitopertin in adut subjects with EPP and X-linked porphyria

BEACON and AURORA studies show a dose-dependent, and sustained
reductions of plasma PPIX levels, amelioration of sunlight tolerance, stable
Hb and grade 1-2 adverse event (e.g. limited dizziness, lightheadedness,
headache and nausea)

In AURORA study, a significant improvement in the patient global impression
of change (PGIC) was also reported in EPP patients treated with bitopertin
60 mg once daily compared to placebo group

(ad interim data)Halloy F. et al Cell Chem Biol. 2021 Aug 19;28(8):1221-1234.e6
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Agents targeting erythroid metabolism

Modified from Pinto VM et al, Blood. 2024 Aug 22;144(8):853-866 
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Mitapivat restores alterations of erythropoiesis in the 
PIEZO1 GoF erythroid model
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HemaSphere 2025;9(S1)

Mitapivat treatment during the erythroid differentiation is able to restore the percentage of 
GPA+ cells (differentiated cells) in HUDEP2-PIEZO1-KI cells (FACS analysis)



Etavopivat Reduces Incidence of Vaso-Occlusive Crises in Patients With 
Sickle Cell Disease: HIBISCUS Trial Phase 2 Results Through 52 Weeks 

Global Sickle Cell Disease Network 
(GSCDN 2025)



Etavopivat Reduces Incidence of Vaso-Occlusive Crises in Patients With 
Sickle Cell Disease: HIBISCUS Trial Phase 2 Results Through 52 Weeks 



A Phase 2B, Open-Label Multicenter Study of 
Tebapivat (AG-946), a Potent Pyruvate

Kinase Activator, in Patients with Anemia 
Due to Lower-Risk Myelodysplastic

Syndromes
NCT05490446

Results from a Phase 1 Study to Assess the 
Safety, Tolerability, Pharmacokinetics, and 
Pharmacodynamics of Tebapivat (AG-946)

in Patients with Sickle Cell Disease
NCT06924970

16 adult pts with SCD received at least one dose of
either 2 mg QD (n=8) or 5 mg QD (n=8) oral tebapivat.
At the end of the 28-day treatment period, the mean (SD)
change from baseline for Hb was 1.2 (0.41) g/dL in the 2
mg cohort and 1.9 (0.69) g/dL in the 5 mg cohort.
Improvements in markers of hemolysis and
erythropoiesis were also observed at Day 28.
Tebapivat was well tolerated in pts with SCD receiving
either 2 mg or 5 mg QD for 28 days.Blood 144 (2024) 2496–2497 

Blood 144 (2024) 6708–6710 

Given that the 5 mg daily dose was well tolerated in the
phase 2a part of the study, this phase 2b, open-label,
multicenter trial will explore efficacy at 3 additional
higher dose levels. Patients will receive 1 of 3 dose levels
(Dose Levels 1-3) for up to 24 weeks (Core Period).



A glutamine metabolic switch supports erythropoiesis, Volume: 386, Issue: 6723, DOI: (10.1126/science.adh9215) 

Dynamic changes in glutamine metabolism during erythopoiesis further support metabolic-
reprogramming as novel therapeutic strategy in pathologic erythropoiesis



Agents targeting the hemolysis-vascular endothelial axis

Pinto VM et al, Blood. 2024 Aug 22;144(8):853-866. 

NCT03938454/Phase 2 (SPARTAN) (completed) priapism
NCT04053764/Phase 2 (STEADFAST) (completed) chronic kidney disease due to sickle cell nephropathy
NCT05334576/ Interventional (CRIZ )(unknown status) prevention of silent cerebral infarcts
NCT03474965/Phase 2 (completed) ages 2 to <18 years VOC



The Efficacy and Safety of Rilzabrutinib in Patients Aged 10 to 65 
Years With Sickle-cell Disease (LIBRA)

NCT06975865
A 52-week, Multicenter, Randomized, Double-blind, Placebo-controlled, Parallel-

group, Group Sequential Study to Evaluate the Efficacy and Safety of 
Rilzabrutinib in Patients Aged 10 to 65 Years With Sickle-cell Disease

Phase 3, N patients enrollment (estimated) = 192, Recruiting 

Blood 144 (2024) 2482–2483

NLRP3 (nucleotide-binding domain, leucine-rich–containing family, pyrin domain–containing-3)



Molecules targeting Hb are still on track in SCD

HemaSphere 2025;9(S1)

GBT021601 



Small activating Rna-mediated induction of Hbg via liposome delivery for in 
vivo treatment of Sickle Cell Disease

HemaSphere 2025;9(S1)



The therapeutic landscape for erythroid disorders is
evolving toward a more integrated approach

Single agents may be used to treat multiple erythroid
diseases

This shift offers an opportunity to expand available
treatment options, especially in the field of rare diseases

Developing new therapies will require a holistic and
multidisciplinary approach

Patient quality of life should become a central endpoint in
future clinical trial design

Take home messages


