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Luspatercept significantly reduces red blood cell transfusion burden, regardless of 
gene mutation frequency, spectrum, and prognostic significance, among patients 
with lower-risk myelodysplastic syndromes enrolled in the MEDALIST trial
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Introduction
•	 There are few treatment options for the majority of patients 

with Revised International Prognostic Scoring System (IPSS-R)-
defined lower-risk, red blood cell (RBC) transfusion-dependent 
myelodysplastic syndromes (MDS) who are refractory, intolerant, or 
ineligible/unlikely to respond (serum erythropoietin > 200 U/L) to 
erythropoiesis-stimulating agents (ESAs)1

•	 Luspatercept is a first‑in‑class erythroid maturation agent that binds 
several TGF-β superfamily ligands to decrease Smad2/3 signaling 
and enhance late-stage erythropoiesis2

•	 The phase 3 MEDALIST trial evaluated luspatercept in patients  
with IPSS-R defined Very low-, Low-, and Intermediate-risk MDS  
with ring sideroblasts (RS+) requiring regular RBC transfusions who 
were refractory, intolerant, unlikely to respond to, or ineligible  
for ESAs3

Objective
•	 To explore the association between MDS-relevant gene mutations and 

response to luspatercept, as well as the dynamics of gene mutations 
on therapy in MEDALIST patients

Methods

Study design
•	 MEDALIST is a phase 3, randomised, double-blind, placebo-controlled 

trial (NCT02631070)
•	 Eligible patients were randomised 2:1 to receive luspatercept 

(starting dose 1.0 mg/kg, titration allowed to 1.75 mg/kg) or placebo 
subcutaneously every 3 weeks for ≥ 24 weeks (Figure 1)
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Conclusions
•	 Patients enrolled in the MEDALIST study had mutation profiles 

consistent with RS+ MDS,6 with a preponderance of SF3B1 mutations
•	 RBC-TI responses with luspatercept were achieved regardless of the 

presence of individual mutations, number of mutations, mutations 
in various functional categories, or co-mutations at baseline

•	 At baseline, bone marrow erythroid precursors were higher in 
luspatercept-treated responders versus non-responders, whereas 
levels of RS+ cells were similar, indicating that the relative proportion 
of RS+ erythroid cells is not associated with response to luspatercept

•	 No difference was observed between luspatercept and placebo-
treated patients in the frequency of acquisition or loss of mutations, 
or changes in VAF for genes associated with adverse prognosis
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Patient Population
•  Age ≥ 18 years

• MDS-RS (WHO criteria): ≥ 15% RS or
   ≥ 5% with SF3B1 mutation  
• < 5% blasts in bone marrow 

• Non-del(5q) MDS

• IPSS-R Very low-, Low-, or 
   Intermediate-risk4

• Prior ESA response
   – Refractory, intolerant
   – ESA naive: sEPO > 200 U/L 
• Average RBC transfusion burden
   ≥ 2 units/8 weeksa  
• No prior treatment with disease-
   modifying agents (e.g. iMIDs, HMAs) 

Randomise 
2:1 

Luspatercept 1.0 mg/kg (s.c.) every 21 days n = 153

Placebo (s.c.) every 3 weeks n = 76

Dose titrated up to a maximum of 1.75 mg/kg

Disease and response assessment
Week 24 and every 6 months

Treatment discontinued for lack of clinical benefit or disease
progression per IWG criteria    

Patients followed ≥ 3 years post final dose for AML 
progression, subsequent MDS treatment, and 

overall survival; crossover between groups was not allowed

Data cutoff: May 8, 2018. Includes last patient randomised + 48 weeks.
a≥ 2 units/8 weeks for ≥ 16 weeks prior to randomisation with no consecutive 56-day transfusion-free period during the 
preceding 16 weeks. 
AML, acute myeloid leukaemia; ESA, erythropoiesis-stimulating agent; HMA, hypomethylating agent;  
iMID, immunomodulatory drug; IPSS-R, Revised International Prognostic Scoring System; IWG, International  
Working Group; MDS, myelodysplastic syndromes; RBC, red blood cell; RS, ring sideroblast; s.c., subcutaneously; 
sEPO, serum erythropoietin; WHO, World Health Organization.

Figure 1. MEDALIST trial study design
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Figure 2. Mutational landscape of patients enrolled in the MEDALIST trial
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Figure 3. Frequency of mutations at baseline for patients treated with luspatercept in the MEDALIST trial, classified by responsea

aDefined as RBC-TI ≥ 8 weeks during Weeks 1–24 of treatment. bOnly mutations present in ≥ 5 patients are shown. cFisher’s exact test. dMultifactor ANOVA; P values were derived adjusting for baseline demographic and cellular composition status. 
eResponse rates were also similar regardless of baseline SF3B1 variable allele frequency (R: 43%, NR: 42%; P = 0.11).
ANOVA, analysis of variance; NR, non-responder; R, responder; RBC-TI, red blood cell transfusion independence.

Table 1. Acquisition and loss of mutations by Week 25

Patients with change in 
mutation status, n (%)

Luspatercept
(n = 126)

Placebo
(n = 64) P value

Acquisition of mutations 13 (10.3) 8 (12.5) 0.63

Loss of mutations 4 (3.2) 5 (7.8) 0.16
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Figure 4. Frequency of number of mutations at baseline in responders and non-
responders treated with luspatercept in the MEDALIST triala

aDefined as RBC-TI ≥ 8 weeks during Weeks 1–24 of treatment; differences between R and NR were not statistically 
different. bFrequencies were calculated separately for R and NR. Frequencies were calculated as the percentage of R or  
NR patients with the indicated number of mutations of the total number of R or NR, respectively.
NR, non-responder; R, responder; RBC-TI, red blood cell transfusion independence.
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Figure 5. Frequency of mutations by functional category at baseline of patients  
treated with luspatercept in the MEDALIST trial, classified by responsea

aDefined as RBC-TI ≥ 8 weeks during Weeks 1–24 of treatment; differences between R and NR were not statistically 
significant in any category (Fisher’s exact test). 
NR, non-responder; R, responder; RBC-TI, red blood cell transfusion independence. 
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Figure 6. Co-occurrence of mutations for patients treated with luspatercept in the 
MEDALIST trial, classified by responsea

aDefined as RBC-TI ≥ 8 weeks during Weeks 1–24 of treatment; differences between R and NR were not statistically 
significant (Fisher’s exact test).
NR, non-responder; R, responder; RBC-TI, red blood cell transfusion independence.
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Figure 7. Frequency of BM erythroid precursors (A) and RS+ cells (B) by morphology at base-
line for patients treated with luspatercept in the MEDALIST trial, classified by responsea

aDefined as RBC-TI ≥ 8 weeks during Weeks 1–24 of treatment. bMedian = 33%. cMedian = 26%. dMedian = 80%. eMedian = 84%.
BM, bone marrow; NR, non-responder; R, responder; RBC-TI, red blood cell transfusion independence; RS, ring sideroblasts.
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Figure 8. Change in VAF of adverse genesa at Week 25

aMutated genes associated with adverse prognosis (ASXL1, SRSF2, U2AF1, NRAS, IDH2, GATA2, TP53, RUNX1, and EZH2).5 
bMedian 0.95-fold change. cMedian 1.01-fold change.
VAF, variant allele frequency.

Mutational and cytogenetic analysis
•	 DNA was isolated from bone marrow mononuclear cells (BMMCs) from 

222 of 229 patients (148 luspatercept and 74 placebo) enrolled in the 
study at screening and, when available, every 24 weeks following 
treatment (137 luspatercept and 69 placebo)

•	 Next-generation sequencing of 23 MDS-relevant genes was performed
—— Mean coverage was 1,000-fold and the variant allele frequency 

(VAF) cutoff was ≥ 1%
•	 Bone marrow cell populations were analyzed by cytomorphology
•	 Correlative analyses were carried out using the primary response 

criterion of RBC transfusion independence (RBC-TI) ≥ 8 weeks within 
the first 24 weeks of treatment

—— The primary endpoint was achieved in 56 of 148 (37.8%) 
luspatercept-treated patients and 10 of 74 (13.5%) placebo-
treated patients

Results

Myeloid:erythroid precursors
•	 The myeloid:erythroid precursor ratio decreased in luspatercept-  

versus placebo-treated patients (0.78-fold [n = 125] vs 1.37-fold  
[n = 64] increase, respectively; P < 0.0001), consistent with the 
postulated erythroid activity of luspatercept 
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