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Luspatercept is FDA and EU approved for adult patients with β-TDT





Luspatercept for Non-Transfusion Dependent β-thalassemia

Taher AT, et al. Lancet Haematol 2022 

Significantly more patients
in the luspatercept group
than in the placebo group
(74/96 [77.1%] vs none)
had a mean hemoglobin
level increase of ≥ 1.0 g/dL
from baseline over a
continuous 12-week
interval (weeks 13–24) in
the absence of RBC
transfusions.

The correlation analysis 
showed that as 
hemoglobin levels 
increased, NTDT-PRO 
T/W domain scores 
decreased, suggesting 
improvement in patient-
reported tiredness and 
weakness (R = −0.29; P < 
0.0001)



Studies ongoing
• Luspatercept in pediatric patients with transfusion-dependent β-

thalassemia:   design and eligibility criteria of a phase 2a study 
evaluating safety and pharmacokinetics of luspatercept in children

• A Phase 2, Double-blind, Randomized, Placebo-controlled, 
Multicenter Study to Determine the Efficacy and Safety of 
Luspatercept for the Treatment of Anemia in Adults with Alpha (α)-
thalassemia

http://clinicaltrials.gov
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Mitapivat is a first-in-class, oral, small-molecule allosteric activator 
of mutant and wild-type pyruvate kinase



Mitapivat mechanisms in thalassemia



Lancet 2022; 400: 493–501



Two Phase 3, global, randomized, controlled 
trials of mitapivat in adults with α- or β-thalassemia

BID = twice daily; Hb = hemoglobin; HbE = hemoglobin E; HbH = hemoglobin H; RBC = red blood cell.
ClinicalTrials.gov: ENERGIZE (NCT04770753); ClinicalTrials.gov: ENERGIZE-T (NCT04770779).

Key inclusion criteria
• ≥ 18 years
• b-thalassemia ± a-globin mutations, HbE

b-thalassemia, or a-thalassemia (HbH disease)
• Non-transfusion-dependent (≤ 5 RBC units 

during the 24-week period before randomization 
and no RBC transfusions ≤ 8 weeks prior)

• Hb ≤ 10.0 g/dL

N = 171

Mitapivat
100 mg BID

Placebo 
BID

Primary endpoint:
% of patients with mean Hb 

increase of ≥ 1 g/dL from baseline
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N = 240
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48-week core period

Primary endpoint:
50% reduction in transfusion 
burden in any 12-week rolling 

period

Key inclusion criteria
• ≥ 18 years
• b-thalassemia ± a-globin mutations, HbE

b-thalassemia, or a-thalassemia (HbH disease)
• Transfusion-dependent (6–20 RBC units 

transfused and ≤ 6-week transfusion-free period 
during the 24-week period before randomization)



ENERGIZE T RESULTS



ENERGIZE – population NTDT

ASH abstract 2025
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Pilo, F.; Angelucci, E. J. Clin. Med.2024,13,5524. https:// doi.org/10.3390/jcm13185524

Iron chelation therapy: oral ferroportin inhibitor



• Protocol P-SP420-THAL-01 An open-label, dose-escalation, 
dose-finding, and proof-of-concept trial of SP-420 in subjects
with transfusion-dependent α- or β- thalassemia or low-risk
myelodysplastic syndromes EU trial number 2023-507396-21-00



Vinchi F. New partners for Luspatercept in β-thalassemia. Am J Hematol. 2024 Jul;99(7):1217-1219. doi: 10.1002/ajh.27362.

Next future….Combined therapy?
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EBMT, European Society for Blood and Marrow Transplantation; SCD, sickle cell disease; TDT, transfusion-dependent thalassemia.
Slide provided by Emanuele Angelucci from the EBMT Haemoglobinopathies Working Party data.

TDTSCD

Number of transplants (2000-2022) according to age 

EBMT Hemoglobinopathy Registry: TDT-SCD

Adult
Child



Donor MSD Match 
Related

MM Related UD 10/10 UD<10/10

OS 91.8 % 88.3 % 85.3% 93.2% 81.4%

PFS 83 % 79.5 % 62.4% 85.7%     68 %    

Rejection 8.8% 8.8% 22.9% 7.5% 13.4%

NRM 8.1% 11.6% 14.6% 6.7% 18.5%

Ac GVHD >2 6.6% 9,3% 3,1% 12,7% 14.2%

Cr GVHD 13.1% 15.9% 9.3% 15% 17.8%

EBMT Hemoglobinopathy Working Party 
2891 TDT Patients: Donor and Outcome

There is a need to increase the pool of donors

Ac, acute; Cr, chronic; EBMT, European Group for Blood and Marrow Transplantation; GVHD, graft-versus-host disease; MM, mismatch; MSD, matched sibling donor; 
NRM, non-relapse mortality; OS, overall survival; PFS, progression-free survival; TDT, transfusion-dependent β-thalassemia; UD, unrelated donor. EBMT 2020 Analysis: Data provided by speaker.

Real world data



Potential Methods for Permanently Modifying HSCs 
for Long-Term Effect

• Gene Addition (using viral vectors)

• Adding a copy of b-globin (for example, HbAT87Q)

• Fetal globin (a b-like anti-sickling globin) activation via 
transcriptional regulation

• Genome Editing (using engineered / programmable 
nucleases)

• Gene correction: fixing the mutation itself (HbS)

• Generating de novo mutations that result in Hereditary 
Persistence of Fetal Hemoglobin (HPFH)

25Gregory. ASH Educational Lecture. Dec 2017.
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HGB-207: Stable total Hb and gene therapy-derived HbAT87Q in 10/11 
patients with ≥ 6 months follow-up 

#Last Hb before patient 2 restarted red blood cell transfusions; Hb, hemoglobin

Data as of June 16, 2019

M6 (n=10) M9 (n=9) M12 (n=7) M18 (n=2)

Total Hb 11.9 11.6 12.4 12.3

HbAT87Q 9.5 9.4 9.3 9.9
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Disease Symptoms Arise as 

Haemoglobin (Hb) Switches From 
Foetal to Adult1,2

1. Kato GJ, et al. Nat Rev Dis Primers. 2018;4:18010. 
2. Sankaran VG, et al. Cold Spring Harb Perspect Med. 2013;3(1):a011643.
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Hb Switching Timeline
• Various combinations of globin subunits 

generate different types of Hb, which are 
expressed at different stages of life1

– Foetal haemoglobin (HbF) consists of 
2 α-globin and 2 γ-globin chains2

– Adult haemoglobin (HbA) consists of 
2 α-globin and 2 β-globin chains2

• Shortly after birth, the predominant Hb 
switches from HbF to HbA as levels of
γ-globin decrease and β-globin increase2
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This chart is for illustrative purposes only and is not representative of all people with 
β-thalassaemia.
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Data cut from February 2022.
Adapted from Locatelli F, et al. 

Presented at the 27th Annual European 
Hematology Association; 12 June 2022.

The information on this slide is about an investigational approach that is not approved by any Health Authority. Safety and efficacy have not been established.

BL, baseline; exa-cel, exagamglogene autotemcel; Hb, haemoglobin; HbA, adult haemoglobin; HbA2, haemoglobin, alpha 2; HbE, haemoglobin E; HbF, foetal haemoglobin; 
TDT, transfusion-dependent β-thalassaemia.

Mean total Hb concentrations are shown directly above bars. aHb adducts and other variants. 

1. Locatelli F, et al. Oral presentation. Presented at the 27th Annual European Hematology Association; 12 June 2022

CLIMB THAL-111: Hb Fractionation After Exa-cel Infusion



Clinically Meaningful Benefit and Consistent Efficacy Between 
Adults and Adolescents in TDT

*participants who achieved TI12; §participants who did not achieve TI12
exa-cel, exagamglogene autotemcel; RBC, red blood cell; TDT, transfusion dependent β-thalassemia; TI12; proportion of participants transfusion independent for ≥12 consecutive months while maintaining a weighted average hemoglobin ≥9 g/dL.

F Locatelli Courtesy



Hurdles to the Adoption of Gene Therapy as a Curative 
Option for Transfusion-Dependent Thalassemia
Isabelle Thuret, Annalisa Ruggeri ,!, Emanuele Angelucci, Christian Chabannon

Long term adverse events (insertional mutagenesis)

Pricing and additional costs

Production issues

COST — The wholesale acquisition cost
(WAC) of a single dose of gene therapy range
from $2.2 million to $2.8 million.
The Medical Letter May 13, 2024



MEDICINES CAN CURE DISEASES BUT ONLY 
DOCTORS CAN CURE PATIENTS.

Buricrats neither
Emanueele Angelucci


