
Introduction
•	 Myelodysplastic syndromes (MDS) are a group of heterogeneous bone marrow 

diseases characterized by ineffective erythropoiesis, with patients commonly 
experiencing anemia and requiring red blood cell (RBC) transfusions1,2

•	 In lower-risk MDS (LR-MDS), key treatment goals include attaining RBC-transfusion 
independence (RBC-TI), improving quality of life, and prolonging overall survival (OS), 
while achieving clinically meaningful hemoglobin (Hb) improvements (eg, Hb ≥ 10 g/dL)2

•	 Despite these goals, median OS in LR-MDS varies widely by risk stratification,  
ranging from approximately 3 to 11 years3–5

•	 Erythropoiesis-stimulating agents (ESAs) are established therapies for patients  
with LR-MDS; however, responses are variable and treatment failure is frequent2,6–10

	— As a result, there remains an unmet need for effective treatments that provide 
durable, clinically meaningful responses for patients with transfusion-dependent  
LR-MDS

•	 COMMANDS (NCT03682536) is the first and only phase 3, head-to-head study of 
luspatercept versus ESAs to demonstrate superior efficacy and long-term durability 
with luspatercept in ESA-naive transfusion-dependent LR-MDS11,12

	— The primary analysis (data cutoff, March 31, 2023) showed that a significantly 
greater proportion of patients who received luspatercept versus epoetin alfa 
achieved RBC-TI lasting ≥ 12 weeks (during Weeks 1–24) with a concurrent mean  
Hb increase of ≥ 1.5 g/dL (60% vs 35%, respectively; P < 0.0001)11

	— With additional follow-up (data cutoff, September 22, 2023), from Week 1 to 
end of treatment (EOT), luspatercept continued to show significantly higher 
rates of RBC-TI ≥ 12 weeks versus epoetin alfa (luspatercept, 76.4% vs epoetin 
alfa, 55.8%; P < 0.001) and more than double the proportion of patients attained  
long-term RBC-TI ≥ 1.5 years (30.2% vs 13.8%; P < 0.0001)13

	— We have previously shown the impact of luspatercept on markers of erythroid 
maturation, immune function, and cardiac function.14,15 The current analysis 
extends these investigations by examining the impact of gene mutations, 
cytogenetics, and International Prognostic Scoring System (IPSS) risk on OS between 
treatment arms

Objective
•	 To report updated long-term results from the COMMANDS study with > 3 years  

of follow-up (from the last patient’s first visit); this is the first, randomized,  
head-to-head phase 3 prospective study to report the OS of luspatercept versus 
epoetin alfa in ESA-naive transfusion-dependent LR-MDS

Methods
Study design
•	 COMMANDS is a global, phase 3, open-label, randomized controlled trial11 (Figure 1)

•	 Eligible patients were ≥ 18 years of age; had IPSS-Revised (IPSS-R)–defined very low-,  
low-, or intermediate-risk MDS with < 5% blasts in the bone marrow; had serum 
erythropoietin < 500 U/L; required RBC transfusions (2–6 packed RBC U/8 weeks for  
≥ 8 weeks prior to randomization); and were ESA naive

•	 Patients were randomized 1:1 to receive luspatercept or epoetin alfa 

•	 The primary endpoint was RBC-TI ≥ 12 weeks with a concurrent mean Hb increase  
≥ 1.5 g/dL during Weeks 1 to 24, and the results were previously published11

•	 Select secondary endpoints, including OS, and post-hoc efficacy outcomes are listed 
in Figure 1

•	 A post hoc translational analysis using univariate Cox regression models was 
conducted to evaluate whether baseline parameters (gene mutations, cytogenetics, 
mutational burden, and IPSS-R/IPSS-Molecular [IPSS-M] risk scores) were associated 
with differential OS benefit between treatment arms

Figure 1. COMMANDS study design
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or AML progression, 
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Epoetin alfab

450 IU/kg SC QW
titration up to

1050 IU/kg (n = 181)

aPatients with del(5q) were excluded. 
bTwo patients randomized to the epoetin alfa arm withdrew consent prior to receiving their first dose. 
cClinical benefit was defined as transfusion reduction of ≥ 2 pRBC U/8 weeks versus baseline. 
AML, acute myeloid leukemia; BM, bone marrow; EOT, end of treatment; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HR-MDS, higher-risk 
myelodysplastic syndromes; IPSS-R, International Prognostic Scoring System-Revised; IU, international unit; IWG, International Working Group;  
MDS, myelodysplastic syndromes; OS, overall survival; pRBC, packed red blood cell; Q3W, every 3 weeks; QW, once weekly; R, randomized; RBC, red 
blood cell; RBC-TI, red blood cell-transfusion independence; RS, ring sideroblast; SC, subcutaneously; sEPO, serum erythropoietin; TB, transfusion 
burden; WHO, World Health Organization.

Results
Patients and treatment
•	 The data cutoff for this analysis was October 6, 2025

•	 A total of 363 patients were randomized to receive luspatercept (n = 182) or  
epoetin alfa (n = 181; Table 1)

•	 The median (range) duration of follow-up was 35.9 (1–73) months in the 
luspatercept arm and 30.8 (0–77) months in the epoetin alfa arm

	— The median (range) duration of treatment was 71.5 (3–309) weeks in patients 
who received luspatercept and 44.0 (1–333) weeks in patients who received 
epoetin alfa

	— Among patients who received treatment (luspatercept, n = 182; epoetin alfa,  
n = 179), 17.6% (n = 32) in the luspatercept arm and 7.8% (n = 14) in the  
epoetin alfa arm remained on treatment; 84.6% (n = 154) and 83.2% (n = 149), 
respectively, had ≥ 1 dose escalation

Table 1. Baseline parameters in the ITT populationa

Luspatercept 
(n = 182)

Epoetin alfa 
(n = 181)

Age, median (IQR), years 74.0 (68–80) 74.0 (69–80)

Sex, n (%)

Male 109 (59.9) 92 (50.8)

Female 73 (40.1) 89 (49.2)

Hb, g/dL

Median (IQR) 7.8 (7.1–8.2) 7.8 (7.1–8.3)

< 8, n (%) 110 (60.4) 108 (59.7)

≥ 8, n (%) 72 (39.6) 73 (40.3)

TB, pRBC U/8 weeks

Median (IQR) 3.0 (2.0–4.0) 3.0 (2.0–4.0)

< 4, n (%) 118 (64.8) 111 (61.3)

≥ 4, n (%) 64 (35.2) 70 (38.7)

Time since original MDS diagnosis,b 
median (IQR), months 8.0 (2.0-28.8) 5.1 (1.6–16.8)

sEPO, U/L

Median (IQR) 77.2 (41.0–184.8) 85.4 (40.6–177.3)

≤ 200, n (%) 145 (79.7) 144 (79.6)

> 200 to < 500, n (%) 37 (20.3) 37 (20.4)

SF3B1 mutation status, n (%)

Mutated 114 (62.6) 101 (55.8)

Non-mutated 65 (35.7) 72 (39.8)

Missing data 3 (1.6) 8 (4.4)

RS status, n (%)

Positive 133 (73.1) 130 (71.8)

Negative 49 (26.9) 50 (27.6)

Missing data 0 1 (0.6)
aBaseline characteristics have been previously published and are from the primary analysis (data cutoff, March 31, 2023).11

bTime since diagnosis of MDS was defined as the number of months from the date of diagnosis to the date of informed consent for the study. 
Hb, hemoglobin; ITT, intent-to-treat; MDS, myelodysplastic syndromes; pRBC, packed red blood cell; RS, ring sideroblast; sEPO, serum erythropoietin;  
TB, transfusion burden.

Efficacy
•	 A higher proportion of patients in the luspatercept arm versus the epoetin alfa arm 

achieved RBC-TI ≥ 12 weeks (76.4% vs 55.8%, respectively), RBC-TI ≥ 12 weeks with 
concurrent mean Hb ≥ 10 g/dL (60.4% vs 39.2%), and RBC-TI ≥ 2.5 years (25.3% vs 
10.5%; Figure 2)

Figure 2. RBC-TI responses in the ITT populationa (Week 1–EOT)
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aResponse was defined as the proportion of patients achieving RBC-TI for ≥ 12 weeks, for ≥ 12 weeks with concurrent mean Hb ≥ 10 g/dL, or for  
≥ 2.5 years during any consecutive period from Week 1–EOT.
bOR was based on stratified Cochran–Mantel–Haenszel test. Stratification factors were baseline RBC TB (< 4, ≥ 4 pRBC U/8 weeks), RS status (+, −), 
and sEPO levels (≤ 200, > 200 U/L). Derived baseline stratifications were used. 
cOne-sided P value is presented. 
EOT, end of treatment; Hb, hemoglobin; ITT, intent-to-treat; OR, odds ratio; pRBC, packed red blood cell; RBC-TI, red blood cell-transfusion 
independence; RS, ring sideroblast; sEPO, serum erythropoietin; TB, transfusion burden.

•	 Among responders in the intent-to-treat (ITT) population, the median cumulative 
duration of RBC-TI ≥ 12 weeks was 184.4 weeks in the luspatercept arm versus  
95.1 weeks in the epoetin alfa arm (Figure 3A); similar benefits for luspatercept  
were observed across subgroups (Figure 3B)

Figure 3. Cumulative duration of RBC-TI ≥ 12 weeks among responders in (A) the 
ITT population and (B) among subgroupsa (Week 1–EOT)
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responders at 
data cutoff,  

n/N (%)

Median 
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duration,a,b 

weeks

Overall
(ITT)

77/139 (55.4)
(182) 184.4 48/101 (47.5)

(181) 95.1 0.537 
(0.362–0.796)

Baseline sEPO, U/L

≤ 200 70/119 (58.8) 230.4 46/94 (48.9) 101.4 0.627 
 (0.420–0.935)

> 200 7/20 (35.0) 48.3 2/7 (28.6) 24.6 0.804 
(0.286–2.265)

Baseline TB,  
pRBC U/8 weeks

< 4 54/100 (54.0) 144.0 37/77 (48.1) 95.1 0.701 
(0.458–1.073)

≥ 4 23/39 (59.0) NR 11/24 (45.8) 110.9 0.688 
(0.330–1.433)

RS status

Positive 52/109 (47.7) 126.6 25/67 (37.3) 73.1 0.612 
(0.410–0.914)

Negative 25/30 (83.3) NR 23/34 (67.6) 205.1 0.538 
(0.187–1.550)

aCumulative duration was defined as the sum of all durations of RBC-TI lasting ≥ 12 weeks from Week 1–EOT. Responders included patients who 
achieved ≥ 1 episode of RBC-TI lasting ≥ 12 weeks from Week 1–EOT (ITT responders: luspatercept, n = 139; epoetin alfa, n = 101) and within  
each subgroup. 
bMedian was calculated from an unstratified Kaplan–Meier method. 
cHR was calculated by stratified Cox proportional hazard model. Stratification factors were baseline RBC TB (< 4, ≥ 4 pRBC U/8 weeks), RS status (+, −), 
and sEPO levels (≤ 200, > 200 U/L). Derived stratification factors were used. For subgroups, HR was calculated by unstratified Cox proportional  
hazard model.
dP value was from stratified log-rank test.
EOT, end of treatment; HR, hazard ratio; ITT, intent-to-treat; NR, not reached; pRBC, packed red blood cell; RBC, red blood cell; RBC-TI, red blood 
cell-transfusion independence; RS, ring sideroblast; sEPO, serum erythropoietin; TB, transfusion burden.

•	 A higher proportion of patients in the luspatercept arm versus the epoetin alfa arm 
had a mean Hb increase of ≥ 1.5 g/dL sustained for ≥ 12 weeks (80.2% vs 58.6%, 
respectively; odds ratio, 3.0; 95% CI, 1.8-4.9; P < 0.0001)

	— Among these patients, the median duration of Hb increase ≥ 1.5 g/dL was 72.9 weeks 
in the luspatercept arm versus 47.9 weeks in the epoetin alfa arm (Figure 4)

Figure 4. Duration of mean Hb increase of ≥ 1.5 g/dL among responders in the ITT 
populationa (Week 1–EOT)
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Luspatercept Epoetin alfa HR (95% CI)c

Median duration of mean Hb 
increase ≥ 1.5 g/dL,b weeks 72.9 47.9 0.611 (0.441–0.845); P = 0.0027d

aDuration of mean Hb increase ≥ 1.5 g/dL was defined as the longest period in which a mean Hb increase ≥ 1.5 g/dL was sustained from Week 1–EOT. 
Responders included patients who had a mean Hb increase ≥ 1.5 g/dL compared with baseline for at least any consecutive 12 weeks in Week 1–EOT 
(luspatercept, n = 146; epoetin alfa, n = 106). 
bMedian was calculated from an unstratified Kaplan–Meier method. 
cHR was calculated by stratified Cox proportional hazard model by stratification factors. Stratification factors were baseline RBC TB (< 4, ≥ 4 pRBC 
U/8 weeks), RS status (+, −), and sEPO levels (≤ 200, > 200 U/L). Derived stratification factors were used. 
dP value was from stratified log-rank test.
EOT, end of treatment; Hb, hemoglobin; HR, hazard ratio; ITT, intent-to-treat; pRBC, packed red blood cell; RBC, red blood cell; RS, ring 
sideroblast; sEPO, serum erythropoietin; TB, transfusion burden.

•	 In the ITT population, the median OS was not reached in the luspatercept arm and 
46.0 months in the epoetin alfa arm (hazard ratio [HR], 0.781; 95% CI, 0.559–1.092;  
P = 0.1485; Figure 5A)

•	 An exploratory subgroup analysis showed similar OS trends across baseline 
stratification subgroups (Figure 5B)

Figure 5. OS in (A) the ITT population and (B) among subgroups
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•	 In the post hoc translational analysis, the presence of an ASXL1 mutation (n = 76) 
was significantly associated with a greater OS benefit with luspatercept versus 
epoetin alfa (HR, 0.49; 95% CI, 0.27–0.88; P = 0.017), while the presence of a 
CBL mutation (n = 14) was significantly associated with a lower OS benefit with 
luspatercept versus epoetin alfa (HR, 7.34; 95% CI, 1.40–38.52; P = 0.018; Figure 6). 
Interpretation of the CBL subgroup findings should be made with caution given the 
limited sample size (luspatercept, n = 5; epoetin alfa, n = 9)

Figure 6. Association of baseline molecular and clinical parameters with OS 
benefit: luspatercept versus epoetin alfa 
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aIPSS-M risk was stratified as low (includes very low- and low-risk), moderate (includes moderate low- and moderate high-risk), or high (includes high- and 
very high-risk) due to small group sizes. 
Open circles indicate “not significant” and closed circles indicate “significant.” 
HR, hazard ratio; IPSS-M, International Prognostic Scoring System-Molecular; IPSS-R, International Prognostic Scoring System-Revised;  
OS, overall survival.

Safety 
•	 With longer follow-up, no new safety concerns were reported and the safety profile 

remained manageable and consistent with prior clinical experience

•	 Treatment-emergent events of interest occurred in 69.8% of patients who received 
luspatercept and in 54.7% of patients who received epoetin alfa (Table 2)

•	 At the time of analysis, fewer patients had progressed to higher-risk MDS in the 
luspatercept arm versus the epoetin alfa arm (3.3% vs 7.3%, respectively) and 
progression to AML was similar among patients who received luspatercept versus 
epoetin alfa (4.9% vs 5.5%; Table 2)

•	 The overall incidence of death was 36.3% (n = 66) in the luspatercept arm  
versus 43.0% (n = 77) in the epoetin alfa arm among patients who received  
study treatment

	— The leading causes of death across both treatment arms included neoplasms 
(luspatercept, 8.2% [n = 15]; epoetin alfa, 11.2% [n = 20]), infections and 
infestations (6.6% [n = 12]; 8.4% [n = 15]), and cardiac disorders (4.9% [n = 9]; 
6.1% [n = 11])

Table 2. Summary of safety and disease progression

Luspatercept  
(n = 182)

Epoetin alfa  
(n = 179)

Treatment-
emergent EOIa,b

Any grade Grade 3/4 Any grade Grade 3/4

n (%)
EAIR/ 

100 PYc n (%)
EAIR/ 

100 PYc n (%)
EAIR/ 

100 PYc n (%)
EAIR/ 

100 PYc

Patients with  
≥ 1 event 127 (69.8) 71.1 55 (30.2) 18.9 98 (54.7) 68.0 47 (26.3) 22.8

Asthenia 63 (34.6) 23.7 3 (1.6) 0.9 50 (27.9) 26.7 3 (1.7) 1.3

Hypertension 32 (17.6) 10.7 22 (12.1) 6.9 19 (10.6) 9.0 10 (5.6) 4.5

Malignancies 24 (13.2) 7.1 16 (8.8) 4.6 16 (8.9) 7.3 10 (5.6) 4.3

Fractures 21 (11.5) 6.5 13 (7.1) 3.9 23 (12.8) 10.6 12 (6.7) 5.3

Kidney toxicity 20 (11.0) 6.1 4 (2.2) 1.1 13 (7.3) 6.1 3 (1.7) 1.3

Premalignant 
disorders 14 (7.7) 4.1 7 (3.8) 2.0 15 (8.4) 6.6 10 (5.6) 4.3

Immunogenic 
hypersensitivity 
type reactions

11 (6.0) 3.2 0 0 3 (1.7) 1.3 2 (1.1) 0.9

Liver toxicity 7 (3.8) 2.0 0 0 6 (3.4) 2.6 1 (0.6) 0.4

Immunogenic 
injection local 
type reactions

5 (2.7) 1.5 0 0 1 (0.6) 0.4 0 0

EMH masses 1 (0.5) 0.3 0 0 0 0 0 0

Progression to n (%) EAIR/100 PYc n (%) EAIR/100 PYc

HR-MDSd 6 (3.3) 1.18e 13 (7.3) 2.93e

AML 9 (4.9)f 1.77e 10 (5.5)f 2.23e

aTreatment-emergent includes adverse events that started on or after the first dose until 42 days after the last dose, as well as those SAEs made known to 
the investigator at any time thereafter that were suspected of being related to the investigational product. 
bTreatment-emergent EOI categories used either MedDRA version 28.0 SMQ or sub-SMQ or SOC or high-level terms or list of preferred terms. A patient was 
counted only once for multiple events within each EOI category.
cEAIR per 100 PYs is 100 times the number of patients with the specific TEAE divided by the total exposure time (in years) to the event. Exposure time was 
the overall treatment exposure for patients without the event and the time up to the first event start date for patients with the event.
dHigher-risk category comprises high- and very high-risk categories per IPSS-R.
eIncidence rate per 100 PYs. PYs were calculated from the treatment start date to the HR-MDS onset date or from the randomization date to the AML  
onset date.
fProgression to AML was calculated among the ITT population (luspatercept, n = 182; epoetin alfa, n = 181).
AML, acute myeloid leukemia; EAIR, exposure-adjusted incidence rate; EMH, extramedullary hematopoiesis; EOI, event of interest; HR-MDS, higher-risk 
myelodysplastic syndromes; IPSS-R, International Prognostic Scoring System-Revised; ITT, intent-to-treat; MedDRA, Medical Dictionary for Regulatory 
Activities; PY, person-year; SAE, serious adverse event; SMQ, standardized Medical Dictionary for Regulatory Activities queries; SOC, system organ class; 
TEAE, treatment-emergent adverse event.

Conclusions
•	 This long-term analysis from COMMANDS—the first and only phase 3,  

head-to-head trial of luspatercept versus ESAs in transfusion-dependent 
LR-MDS—continued to show superior and more durable clinical benefit with 
luspatercept versus epoetin alfa through > 3 years of follow-up, including 
higher response rates and longer cumulative duration of RBC-TI

•	 More patients treated with luspatercept versus epoetin alfa achieved RBC-TI 
with concurrent Hb ≥ 10 g/dL

	– Previous reports have found that achievement of Hb ≥ 10 g/dL has 
been associated with more durable responses and clinically meaningful 
improvements in anemia-related fatigue, dyspnea, and quality of life 
versus Hb < 10 g/dL16,17

•	 Luspatercept showed a positive trend toward improved OS versus epoetin alfa, 
with ~20% lower risk of death (HR, 0.781), in a setting where no approved 
therapy has prospectively demonstrated an OS benefit

•	 Similar trends in cumulative duration of response and OS were observed 
across baseline stratification subgroups

•	 The safety profile remained consistent and manageable with longer follow-up 
and was comparable with prior clinical experience in MDS18

•	 This long-term analysis of COMMANDS supports the durable clinical benefit  
of luspatercept and reinforces its use as a first-line option for anemia in  
ESA-naive patients with transfusion-dependent LR-MDS
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