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Table 1. Pivotal phase 3 trials and selected investigational strategies in myeloid neoplasms.

Disease/ Setting Trial (Phase) Population 
Intervention vs 
Control

Primary 
Endpoint

Key Result Key Safety Signal Ref

LR-MDS, TD, RS+ MEDALIST (III) ESA-
refractory

Luspatercept 
vs placebo

TI≥8 weeks 38% vs 
13%

Fatigue, GI AEs [18]

LR-MDS, ESA-naïve COMMANDS (III) TD Luspatercept vs 
epoetin alfa

TI + Hb↑ Superior 
TI & 
durability 

Favorable safety [19]

LR-MDS, post-ESA IMerge (III) TD, non-
del(5q)

Imetelstat vs 
placebo

TI ≥8 weeks 40% vs 
15%

Neutropenia, 
thrombocytopenia

[20]

HR-MDS AZA-001 (III) Untreated 
HR

Azacitidine vs 
CCR

OS OS benefit HMA-related 
cytopenias

[24]

HR-MDS/CMML PANTHER (III) Untreated 
HR

Pevonedistat + 
AZA vs AZA 

EFS NS Manageable 
toxicity

[28]

ND AML (unfit) VIALE-A (III) Newly 
diagnosed

AZA + Ven vs 
AZA

OS 14.7 vs 
9.6mo

Myelosuppression [36]

ND AML IDH1-mut AGILE (III) Unfit AZA+ 
ivosidenib vs 
AZA

OS 24.0 vs 7.9 
mo

Differentiation 
syndrome 

[38]

R/R AML FLT3-mut ADMIRAL (III) Relapsed Gilteritinib vs 
chemo

OS OS 9.3 vs 
5.6 mo

Cytopenias, QT [40]

ND AML FLT3-ITD QuANTUM-First (III) Intensive Quizartinib + 
“7+3” vs “7+3”

OS 31.9 vs 
15.1 mo

QT prolongation [41]

R/R AML FF-10101 (I) Post-FLT3i Covalent FLT3 
inhibitor

Safety Early 
activity 

Investigational [42]

R/R KMT2A/NPM1 AUGMENT-101 (II) Pretreated Revumenib CR/CRh MRD-neg 
responses 

Differentiation 
syndrome

[43,44]

Abbreviations: AML, acute myeloid leukemia; AZA, azacitidine; CCR, conventional care regimens; CR/CRh, complete remission/com-
plete remission with partial hematologic recovery; EFS, event-free survival; HR, higher risk; LR, lower risk; OS, overall survival; RS+, ring 
sideroblast-positive; TD, transfusion-dependent; TI, transfusion independence; VEN, venetoclax.

entity than CHIP, particularly when multiple mutations, 
high variant allele frequency, or high-risk lesions (e.g., 
TP53, spliceosome genes) are present [8,9]. Such pre-
malignant states, like those two previously mentioned, 
are now central to clinical research: they enable risk 
modeling, biomarker discovery, and the design of early-
intervention trials aimed at intercepting progression 
before overt neoplasia.

Genomics-integrated prognostic models
Risk stratification in MDS historically relied on IPSS-R, 

which uses marrow blasts, severity of cytopenias, and 
cytogenetics, as major prognostic parameters [10]. While 
clinically useful, IPSS-R does not formally incorporate 
somatic mutations, despite the clear prognostic signifi-
cance of lesions, such as TP53, ASXL1, RUNX1, and SF3B1 

mutations [11,12]. IPSS-M addresses this inadequacy, by 
integrating clinical variables, cytogenetics, and mutation 
data to redefine risk categories and improve discrimina-
tion, especially within the intermediate-risk groups, for 
which treatment decisions are most difficult [13]. This has 
catalyzed biologically-based clinical trial design, in which 
high-risk molecular features can drive eligibility, even 
at lower blast counts, and the identifiable endpoints 
increasingly incorporate molecular response and MRD. 
Beyond prognosis, somatic mutations are often not only 
predictive but also diagnostic: SF3B1 mutations correlate 
with the ring sideroblast phenotype and response to 
erythroid maturation strategies, whereas multi-hit TP53 
defines a subset with inherent resistance to HMAs and 
poor outcomes with conventional approaches, including 
allogeneic transplantation [14,15].




