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Introduction:Anemia is common in patients (pts) with myelodysplastic syndromes (MDS) due to ineffective erythropoiesis,
characterized by increased dysplastic erythroid precursors (EPs) and abortive differentiation in the bone marrow (BM). Insuf�-
cient red blood cells (RBCs) lead to chronic anemia and heart failure due to oxygen deprivation. Luspatercept is approved to
treat anemia after erythropoiesis-stimulating agent (ESA) failure in pts with transfusion-dependent, lower-risk MDS (LR-MDS).
In the phase 3 COMMANDS trial (NCT03682536), 58.5% of ESA-naive luspatercept treated pts with LR-MDS experienced RBC
transfusion independence for ≥ 12 wk with concurrent mean hemoglobin (Hb) increase ≥ 1.5 g/dL during wk 1-24, vs 31.2%
of EA-treated pts.
Aims:To differentiate the mechanism of action of luspatercept from EA and determine its correlation with clinical bene�t in
the COMMANDS study.
Methods:Cytomorphology assessments were performed on BM aspirates at baseline, wk 24 and 48. Complete blood count,
Hb, and reticulocytes (retics) were measured in peripheral blood. BMmononuclear cells (BMMC) were subjected to bulk RNA-
seq. Serum cytokine analysis was performed at screening and wk 24 using Rules-Based Medicine’s Human In�ammation MAP
® v.1.1 and a custom Human MAP ELISA panel.
Results:In ITT population, EPs, retics, and Hb were increased vs baseline in the luspatercept arm at wk 24 ( P < 0.001) and
wk 48 ( P < 0.005). EPs, retics, and Hb were increased in the EA arm at wk 24 ( P < 0.01), but this was not sustained to wk
48. Subgroup analysis showed similar trends for ring sideroblast (RS)+ pts in both arms. While RS− pts in the EA arm showed
similar trends to the ITT population, luspatercept RS− pts showed trends of EP expansion post-wk 24 only. Retics increased
signi�cantly in RS− luspatercept pts at wk 24 ( P < 0.005). Hb increased more signi�cantly at wk 24 with EA ( P < 0.003) but
at wk 48 with luspatercept ( P < 0.005).Gene set enrichment analysis of BMMC revealed enrichment of early, mid, and late EP
genes at baseline favored response to luspatercept, but enrichment of mid and late EP genes was unfavorable for EA (Figure
A). Signi�cant downregulation of REACTOME IL-1 signaling (normalized enrichment score [NES] = −2.27; adjusted [Adj] P <

0.0001 [vs EA = not signi�cant (ns)]), BIOCARTA IL-6 pathway (NES = −1.99; Adj P = 0.0025 [vs EA = ns]) and IFNα response
(NES: −2.26; Adj P < 0.0001 [vs EA = ns]) was observed with luspatercept. BIOCARTA IL-1R pathway was more signi�cantly
reduced with luspatercept (NES = −1.78; Adj P = 0.0073) compared with EA (NES = −1.79; Adj P = 0.0172), as was IL-10
signaling (luspatercept NES = −2.39; Adj P < 0.001 vs EA NES = −1.82; Adj P = 0.0125). TGF-β, apoptosis, and spliceosome
pathways down regulation was also observed with luspatercept. At wk 24, luspatercept responders had a median 640 pg/mL
decrease ( P = 0.0035) of N-terminal pro-brain natriuretic peptide (NT-proBNP), produced by the heart, compared with a
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median 360 pg/mL decrease in EA arm responders ( P= 0.37). At wk 24, non-responders had a median increase of 775 pg/mL
( P = 0.0032) in the EA arm and 31.5 pg/mL ( P = 0.95) in the luspatercept arm.
Conclusions: Multiplatform analysis of primary BM samples from a phase 3 trial of luspatercept revealed novel response-
associated biomarkers. Compared with EA, luspatercept led to sustained increase of EPs and retics over 48 wk with a con-
comitant Hb increase. RS− pts showed Hb accumulation peaked at wk 24 in the EA arm. Conversely, luspatercept in RS−

pts signi�cantly increased retics at wk 24 and EPs past wk 24 with concomitant peaking of Hb at wk 48, suggesting gradual
and sustained clinical bene�t. Unlike EA, which plays a role in early differentiation of hematopoietic stem cells (HSCs), lus-
patercept acts on different erythroid stages, leading to EP expansion and maturation. Furthermore, downregulation of IL-1,
IL-1R, IFNα, IL-6 pro-in�ammatory (Figure B), and IL-10 anti-in�ammatory signaling with luspatercept suggests modulation of
the BM in�ammatory environment in MDS to restore HSC function for normal hematopoiesis (Wang J, et al. Front Immunol
2022;13:951937). Additionally, decreased or static levels of NT-proBNP with luspatercept suggest a positive effect in mitigat-
ing cardiac damage. These novel insights obtained from analysis of a large controlled clinical trial mechanistically differentiate
the superior clinical bene�t of luspatercept from EA in treating anemia due to MDS.
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