
Introduction
•	 Myelodysplastic syndromes (MDS) are characterized by ineffective erythropoiesis, which leads to 

cytopenias (predominantly anemia) and often require red blood cell (RBC) transfusions1 
•	 Luspatercept is an erythroid maturation agent shown to improve RBC morphology and hemoglobin (Hb) levels 
•	 Luspatercept is approved to treat anemia in patients with transfusion-dependent (TD) lower-risk (LR)-MDS 

who are naive or exposed to erythropoiesis-stimulating agent (ESA) treatment2

•	 The COMMANDS and MEDALIST phase 3 trials showed that luspatercept improved RBC–transfusion 
independence (RBC-TI) in patients with TD LR-MDS3–5

	— In these studies, the starting luspatercept dose was 1.0 mg/kg; patients may have had their dose 
titrated to 1.33 mg/kg and then 1.75 mg/kg

	— Two-thirds of patients were titrated to the maximum approved luspatercept dose (1.75 mg/kg),  
which helped them achieve or maintain their clinical response

	— With 77% to 80% of patients receiving ≥ 1 dose escalation, no new safety signals were observed

Objective
•	 To report preliminary efficacy and safety of luspatercept from the phase 3b MAXILUS study, in which 

patients with TD LR-MDS were treated at the maximum approved dose (1.75 mg/kg)

Methods
Study design
•	 MAXILUS (NCT06045689) is a phase 3b, open-label trial (Figure 1)
•	 Eligible patients were ≥ 18 years of age with International Prognostic Scoring System-Revised (IPSS-R)–defined 

very low-, low-, or intermediate-risk MDS and an ECOG performance status score of ≤ 2 
•	 Patients were assigned to 1 of 2 cohorts to receive treatment with luspatercept 1.75 mg/kg 

subcutaneously every 3 weeks
	— Cohort 1: ESA-naive 
	— Cohort 2: ESA-relapsed/refractory/intolerant (R/R/I)

•	 The primary endpoint was RBC-TI for ≥ 8 weeks with a concurrent mean Hb increase of ≥ 1.0 g/dL from 
Weeks 1 to 24

•	 Secondary endpoints were RBC-TI for ≥ 8 weeks from Weeks 1 to 24, RBC-TI for ≥ 12 weeks from  
Weeks 1 to 24, disease progression to acute myeloid leukemia (AML), and safety

Figure 1. MAXILUS study design
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AML, acute myeloid leukemia; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; IPSS-R, International Prognostic Scoring System-Revised;  
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WHO, World Health Organization. 

Results
Patients
•	 The data cutoff date was January 15, 2025
•	 A total of 90 patients received ≥ 1 dose of luspatercept (ESA-naive, n = 40; ESA-R/R/I, n = 50; Table 1)
•	 The median age was 77.0 years in the ESA-naive cohort and 76.0 years in the ESA-R/R/I cohort;  

median time since original MDS diagnosis was 2.5 months and 23.4 months, baseline transfusion burden of  
< 4 U/8 weeks was 77.5% and 50.0%, and ring sideroblast–positive status was 57.5% and 62.0%, respectively

Table 1. Patient demographic and disease characteristicsa

ESA-naive (n = 40) ESA-R/R/I (n = 50)
Age, median (IQR), years 77.0 (73.0–82.0) 76.0 (70.0–81.0)

Sex, female, n (%) 10 (25.0) 17 (34.0)

Region, n (%)

Europe 32 (80.0) 46 (92.0)

North America 8 (20.0) 4 (8.0)

Time since original MDS diagnosis,b median (IQR), months 2.5 (0.2–10.0) 23.4 (7.8–64.5)

Baseline TB, median (IQR), RBC U/8 weeks 2.0 (1.0–3.0) 3.5 (2.0–6.0)

Baseline TB category, n (%)

< 4 U/8 weeks 31 (77.5) 25 (50.0)

4 to < 6 U/8 weeks 6 (15.0) 6 (12.0)

≥ 6 U/8 weeks 3 (7.5) 19 (38.0)

Baseline Hb, median (IQR), g/dL 8.1 (7.3–8.6) 7.4 (6.9–7.7)

IPSS-R risk classification,c n (%)

Very low 1 (2.5) 5 (10.0)

Low 29 (72.5) 34 (68.0)

Intermediate 10 (25.0) 11 (22.0)

RS status, n (%)

RS+ 23 (57.5) 31 (62.0)

RS− 17 (42.5) 19 (38.0)

SF3B1 mutation status, n (%)

Mutated 20 (50.0) 29 (58.0)

Non-mutated 18 (45.0) 21 (42.0)

Not reported 2 (5.0) 0

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention. 
bData cleaning issues may exist for some data that report time since diagnosis as the ranges for the ESA-naive cohort (−0.3 to 12.6) and the ESA-R/R/I cohort (−12.5 to 99.5) 
include negative values.  
cIPSS-R risk classification was by institutional analysis.
ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; IPSS-R, International Prognostic Scoring System-Revised; MDS, myelodysplastic syndromes; RBC, red blood cell;  
R/R/I, relapsed/refractory/intolerant; RS, ring sideroblast; TB, transfusion burden; U, units.

Treatment exposure 
•	 The median (range) duration of treatment exposure was 20.6 (1–37) weeks for the ESA-naive cohort and 

23.9 (3–60) weeks for the ESA-R/R/I cohort
•	 Treatment discontinuation occurred in 5.0% of patients in the ESA-naive cohort and in 26.0% of patients in 

the ESA-R/R/I cohort (Table 2)
•	 One or more dose reductions occurred in 5.0% of patients in the ESA-naive cohort and in 10.0% of patients 

in the ESA-R/R/I cohort (Table 2)

Table 2. Treatment exposurea

Patients, n (%) ESA-naive (n = 40) ESA-R/R/I (n = 50)
Patients on treatment 38 (95.0) 37 (74.0)

Patients who discontinued 2 (5.0) 13 (26.0)

Primary reason for discontinuation

Lack of efficacy 1 (2.5) 5 (10.0)

Withdrawal by patient 1 (2.5) 3 (6.0)

Death 0 1 (2.0)

Progressive disease 0 2 (4.0)

Other 0 2 (4.0)

Patients with ≥ 1 dose delay 7 (17.5) 13 (26.0)

Patients with ≥ 1 dose reduction 2 (5.0) 5 (10.0)

Primary reason for dose adjustment

AE 1 (2.5) 1 (2.0)

Hb increase > 2.0 g/dL compared with previous dose 0 2 (4.0)

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention. 
AE, adverse event; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; R/R/I, relapsed/refractory/intolerant.

Efficacy 
ESA-naive cohort
•	 76.5% of patients in the ESA-naive cohort (evaluable patients, n = 17) achieved RBC-TI ≥ 8 weeks  

(Weeks 1–24) with concurrent Hb increase ≥ 1.0 g/dL (Figure 2)
	— 70.6% of ESA-naive patients achieved RBC-TI ≥ 12 weeks (Weeks 1–24)

Figure 2. ESA-naive cohort preliminary efficacy: RBC-TI (Weeks 1–24; n = 17a)
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Data cutoff date: January 15, 2025.
aData are among the efficacy-evaluable population, which includes patients who received their first treatment ≥ 24 weeks prior to data cutoff (ESA-naive, n = 17).
ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; RBC-TI, red blood cell–transfusion independence.

•	 An increase in Hb was observed for the ESA-naive cohort (evaluable patients, n = 15) with a median (IQR) 
change from baseline to maximum Hb value (Weeks 1-24) of 2.8 (2.3-3.8) g/dL (Table 3)

Table 3. ESA-naive cohort summary of Hb levels

Median (IQR) g/dL
Baseline Hb (n = 40)a 8.1 (7.3-8.6)

Change from baseline to maximum Hb value (n = 15)b 2.8 (2.3-3.8)

Primary endpoint responders’ (n = 13)c change from baseline to maximum Hb value 3.2 (2.3-4.1)

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention (ESA-naive, n = 40).
bData are among patients in the efficacy-evaluable population who had both baseline and post-baseline values (ESA-naive, n = 15).
cData are among patients in the ESA-naive cohort who achieved RBC-TI ≥ 8 weeks (Weeks 1-24) with a concurrent mean Hb increase of ≥ 1.0 g/dL (n = 13).
ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; RBC-TI, red blood cell–transfusion independence.

ESA-R/R/I cohort 
•	 63.6% of patients in the ESA-R/R/I cohort (evaluable patients, n = 33) achieved RBC-TI ≥ 8 weeks  

(Weeks 1–24) with concurrent Hb increase ≥ 1.0 g/dL (Figure 3)
	— 42.4% of ESA-R/R/I patients achieved RBC-TI ≥ 12 weeks (Weeks 1–24)

Figure 3. ESA-R/R/I cohort preliminary efficacy: RBC-TI (Weeks 1-24; n = 33a)
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Data cutoff date: January 15, 2025.
aData are among the efficacy-evaluable population, which includes patients who received their first treatment ≥ 24 weeks prior to data cutoff (ESA-R/R/I, n = 33).
ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; RBC-TI, red blood cell–transfusion independence; R/R/I, relapsed/refractory/intolerant.

•	 An increase in Hb was observed for the ESA-R/R/I cohort (evaluable patients, n = 29) with a median (IQR) 
change from baseline to maximum Hb value (Weeks 1-24) of 2.4 (1.9-2.9) g/dL (Table 4)

Table 4. ESA-R/R/I cohort summary of Hb levels

Median (IQR) g/dL 
Baseline Hb (n = 50)a 7.4 (6.9-7.7)

Change from baseline to maximum Hb value (n = 29)b 2.4 (1.9-2.9)

Primary endpoint responders’ (n = 23)c change from baseline to maximum Hb value 2.2 (1.9-3.3)

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention (ESA-R/R/I, n = 50).
bData are among patients in the efficacy-evaluable population who had both baseline and post-baseline values (ESA-R/R/I, n = 29).
cData are among patients in the ESA-R/R/I cohort who achieved RBC-TI ≥ 8 weeks (Weeks 1-24) with a concurrent mean Hb increase of ≥ 1.0 g/dL (n = 23).
ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; RBC-TI, red blood cell-transfusion independence; R/R/I, relapsed/refractory/intolerant.

Safety
ESA-naive cohort 
•	 Treatment-emergent adverse events (TEAEs) were reported in 72.5% of patients in the ESA-naive  

cohort (Table 5)
•	 Grade 3 or 4 TEAEs occurred in 37.5% of patients in the ESA-naive cohort; 2.5% were related to treatment
•	 TEAEs leading to drug interruption occurred in 5.0% of patients in the ESA-naive cohort 
•	 Treatment-emergent events of interest were reported in 22.5% of patients in the ESA-naive cohort 

	— No thromboembolic events were observed thus far
	— The rate of asthenia (including fatigue) was 7.5% for patients in the ESA-naive cohort 

•	 At the time of this analysis, no patients progressed to AML

Table 5. Summary of safety, including TEAEs,a in the ESA-naive cohort

Patients, n (%) ESA-naive (n = 40)
Any grade TEAE 29 (72.5)
Any grade treatment-related TEAE 5 (12.5)
Grade 3/4 TEAE 15 (37.5)
Grade 3/4 treatment-related TEAE 1 (2.5)
Serious TEAEsb 9 (22.5)
TEAEs leading to drug interruption 2 (5.0)
TEAEs leading to dose reduction 1 (2.5)
TEAEs leading to permanent discontinuation of study intervention 0
Progression to AML 0
Patients with ≥ 1 treatment-emergent EOIc 9 (22.5)

Asthenia (including fatigue) 3 (7.5)
Hypertension 3 (7.5)
Fractures 2 (5.0)
Kidney toxicity 2 (5.0)
Malignancies 0

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention.  
bNo patients reported that a serious TEAE was treatment related.
cNo patients experienced EOIs of extramedullary hemopoiesis masses, immunogenicity hypersensitivity type reactions, immunogenicity injection local type reactions,  
liver toxicity, premalignant disorders, or thromboembolic events.
AML, acute myeloid leukemia; EOI, event of interest; ESA, erythropoiesis-stimulating agent; TEAE, treatment-emergent adverse event. 

ESA-R/R/I cohort 
•	 TEAEs were reported in 84.0% of patients in the ESA-R/R/I cohort (Table 6)
•	 Grade 3 or 4 TEAEs occurred in 42.0% of patients in the ESA-R/R/I cohort; 6.0% were related to treatment
•	 TEAEs leading to drug interruption occurred in 16.0% of patients in the ESA-R/R/I cohort
•	 Treatment-emergent events of interest were reported in 44.0% of patients in the ESA-R/R/I cohort

	— No thromboembolic events were observed thus far
	— The rate of asthenia (including fatigue) was 26.0% for patients in the ESA-R/R/I cohort

•	 At the time of this analysis, no patients progressed to AML

Table 6. Summary of safety, including TEAEs,a in the ESA-R/R/I cohort

Patients, n (%) ESA-R/R/I (n = 50)
Any grade TEAE 42 (84.0)
Any grade treatment-related TEAE 17 (34.0)
Grade 3/4 TEAE 21 (42.0)
Grade 3/4 treatment-related TEAE 3 (6.0)
Serious TEAEsb 15 (30.0)
TEAEs leading to drug interruption 8 (16.0)
TEAEs leading to dose reduction 1 (2.0)
TEAEs leading to permanent discontinuation of study intervention 1 (2.0)
Progression to AML 0
Patients with ≥ 1 treatment-emergent EOIc 22 (44.0)

Asthenia (including fatigue) 13 (26.0)
Hypertension 3 (6.0)
Fractures 5 (10.0)
Kidney toxicity 3 (6.0)
Malignancies 2 (4.0)

Data cutoff date: January 15, 2025.
aData are among the all-treated population, defined as all patients who received ≥ 1 dose of study intervention.  
bNo patients reported that a serious TEAE was treatment related.
cNo patients experienced EOIs of extramedullary hemopoiesis masses, immunogenicity hypersensitivity type reactions, immunogenicity injection local type reactions,  
liver toxicity, premalignant disorders, or thromboembolic events.
AML, acute myeloid leukemia; EOI, event of interest; ESA, erythropoiesis-stimulating agent; R/R/I, relapsed/refractory/intolerant; TEAE, treatment-emergent adverse event. 
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Scientific Content on Demand

•	The ESA-naive cohort showed high response rates, with > 70% of patients achieving 
sustained RBC-TI responses of ≥ 12 weeks and a low rate of adverse events, 
including fatigue

•	The preliminary results of the MAXILUS study indicate that starting luspatercept 
at the maximum approved dose was well tolerated, with no new safety signals 
observed

•	Efficacy data in this small number of patients remain preliminary, and forthcoming 
data disclosures will provide additional insight on the benefit-risk profile of 
luspatercept initiated at the maximum approved dose

•	 In this preliminary analysis, luspatercept initiated at the 
maximum approved dose (1.75 mg/kg) was well tolerated 
among patients in the ESA-naive and ESA-R/R/I cohorts 

	— Low rates of discontinuation and dose modifications  
were reported

	— No new safety signals occurred, and no thromboembolic 
events were observed 

	— No patients progressed to AML at the time of this analysis
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