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MDS is a rare, hematologic neoplasm characterized by ineffective 
hematopoiesis, resulting in transfusion-dependent anemia 
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• MDS are a group of rare hematologic 
cancers 

• MDS occur primarily in older patients 
with a median age at diagnosis of ≥ 
70-years old

• The disease is characterized by 
ineffective hematopoiesis, 
manifesting in progressive 
cytopenia

• Anemia is the most common 
cytopenia, occurring in around 80-
85% of MDS patients.

Ades  et al. Lancet. 2014; 383:2239-52



Anemia results in significantly increased risk of mortality in low-risk MDS
Severity of anemia and OS (n 7,012) OS in MDS with transfusion-dependent  anemia (n 426)

The detrimental effect of anemia in low-risk MDS is associated to
- Increased risk of cardiovascular morbidity and mortality
- Transfusional iron overload
- Increased risk of leukemic evolution 

Zeidan AM, et al. Blood Rev. 2019;34:1–15
Malcovati L, et al. Haematologica. 2011;96:1433–1440

Greenberg PL, et al. Blood. 2012;120:2454–2465



Goals of treatment for patients with low-risk-MDS

Improve  
quality of life

Improve patients’ 
survival

1 2

Garcia-Manero G. Am J Hematol. 2015;90:831–841; Germing U, et al. HemaSphere. 2019;3:e314



Two-thirds of patients with low-risk MDS are R/R to ESAs, the 
majority of whom then receive RBCTs only 

Patients with lower-risk MDS receiving ESA treatment (n 1,698)

Park S, et al. J Clin Oncol. 2017; 35:1591-1597. 



Personalized treatment of anemia in low-risk MDS

Bersanelli M et al. JCO 2021; 11:1223-1233



Ineffective erythropoiesis due to ribosomal dysfunction

Ribosomopathies: human disorders of ribosome dysfunction A p53-dependent mechanism underlies
anemia in a mouse model of 5q– syndrome

Narla A et al, Blood. 2010;115(16):3196-3205Ma r r ow f a i l u r e



Treatment of ineffective erythropoiesis due to ribosomal dysfunction

List A et al. N Engl J Med 2006;355:1456-65 



Anemia due to splicing gene mutations
• Luspatercept is an erythroid maturation agent that neutralizes select TGF-β superfamily 

ligands to inhibit Smad2/3 signaling and enhance late-stage erythropoiesis in MDS models
• In a phase 2 study in low-risk MDS, luspatercept yielded a high frequency of transfusion 

reduction or RBC-TI in patients with MDS-RS vs other subtypes

ActRIIB, human activin receptor type IIB; IgG1 Fc, 
immunoglobulin G1 fragment crystallizable; RBC-TI, 
red blood cell transfusion independence; RS, ring 
sideroblasts; TGF-β, transforming growth factor beta. Suragani RN, et al. Nat Med. 2014;20:408-414; 

Platzbecker U, et. A. Lancet Oncol. 2017; 18:1338.



Luspatercept vs. placebo in lower-risk MDS R/R to ESAs
MEDALIST Phase 3 trial

Fenaux P, et al. N Engl J Med 2020;382:140–151. 



MEDALIST Phase 3 trial: response rate and duration

Fenaux P, et al. N Engl J Med 2020;382:140–151. 



Luspatercept vs. epoetin alfa in in ESA-naïve lower-risk MDS
COMMANDS Phase 3 trial

Platzbecker U, Della Porta MG et al. Lancet 2023;402:373–385.
Della Porta MG et al. Lancet Haematol 2024;11:e646-e658 



COMMANDS Phase 3 trial: response rate and duration

Platzbecker U, Della Porta MG et al. Lancet 2023;402:373–385.
Della Porta MG et al. Lancet Haematol 2024;11:e646-e658 



COMMANDS Phase 3 trial: response rate and duration

Platzbecker U, Della Porta MG et al. Lancet 2023;402:373–385.
Della Porta MG et al. Lancet Haematol 2024;11:e646-e658 



Imetelstat overview

Platzbecker U et al, Lancet. 2024;403:249-260



Imetelstat in patients with lower-risk MDS who have relapsed or are 
refractory to ESAs (IMerge): a multinational, randomised, double-blind, 

placebo-controlled, phase 3 trial

Platzbecker U et al, Lancet. 2024;403:249-260

• 178 patients were enrolled 

• In the imetelstat group, 47 (40% [95% CI 30·9–49·3]) patients had an RBC-TI of 
at least 8 weeks versus 9 (15% [7·1–26·6]) in the placebo group (rate difference 
25% [9·9 to 36·9]; p=0·0008). 

• Overall, 107 (91%) of 118 patients receiving imetelstat and 28 (47%) of 59 
patients receiving placebo had grade 3–4 treatment-emergent adverse events. 

• The most common treatment-emergent grade 3–4 adverse events in patients 
taking imetelstat were neutropenia (80 [68%] vs 2 [3%]) and thrombocytopenia 
(73 [62%] vs 5 [8%]).



Contribution of ineffective erythropoiesis to anemia during the 
natural history of MDS-RS

Cazzola M et al. Blood. 1988: 108:337-45



Outcome of early treatment of anemia in MDS

• Low-risk patients with mild anemia treated with ESA had a significantly 
better response rate /duration than those treated after the onset of 
transfusions.

• Response rate and duration of response with luspatercept are higher in 
ESA naïve low-risk MDS than in patients R/R to ESAs

• An early approach with low doses of lenalidomide in MDS with del5q 
delays the time to transfusion dependency and improves the rate and 
quality of the responses

Garelius H, J Intern Med . 2017;281:284-299; Della Porta M et al, Lancet Haematol. 2024:24:S2352-3026;
Platzbecker et al. Lancet. 2023;402:373-385; Diez-Campelo M et al, Lancet Haematol. 2024;11e659-e670.



Goals of treatment for patients with low-risk-MDS

Improve  
quality of life

Improve patients’ 
survival

1 2

Garcia-Manero G. Am J Hematol. 2015;90:831–841; Germing U, et al. HemaSphere. 2019;3:e314



Effect of ESA treatment on OS in LR-MDS
Low and int-1 IPSS patients, Hb <10 g/dL (n = 284, GFM; n = 225, IMRAW); No 
patients received HMAs or lenalidomide; ESA-treated defined as at least 12 
weeks of treatment with epoetin or darbepoetin between 1998-2006

Achieving sustained and durable erythroid response has been shown 
to improve survival in low-risk MDS

Effect of Luspatercept treatment on OS in LR-MDS
(long-term analysis of MEDALIST trial)

Park S et al. Blood. 2008; 111:574-582; Platzbecker et al. Leukemia. 2023;37:2314-2318



Low-Risk MDS - Summary
• Anemia is the pathological hallmark of the disease in MDS and is now recognized as 

the most relevant prognostic factor for patients with low-risk disease

• Different molecular mechanisms are associated with ineffective erythropoiesis in 
MDS primarily involving ribosomal dysfunction and RNA splicing gene mutations, 
thereby supporting the development of personalized treatment strategies

• Innovative treatments are now available that offer higher response rates and 
longer response durations compared to ESAs.

• The contribution of ineffective erythropoiesis to anemia in MDS is maximized in 
early disease stages; early treatment of anemia is associated to better response 
rate /duration 

• Sustained and durable erythroid responses have been shown to improve survival in 
patients with low-risk MDS, making survival improvement an essential treatment 
goal alongside enhancing quality of life


