
This study highlights the hypoxia–miRNA axis 

as a critical regulator of AML aggressiveness 

and drug resistance. Hypoxia-driven miRNAs 

represent promising targets for therapeutic 

intervention. Future experimental validation 

and clinical exploration are warranted to 

leverage these insights for improved AML 

treatment strategies.

Summary

To examine how hypoxia-induced microRNAs 

(hypoxamirs) contribute to AML progression and 

therapy resistance, and to identify potential 

molecular targets within this regulatory network.
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Aim

Acute Myeloid Leukemia (AML) is a biologically 

diverse and aggressive blood cancer marked by 

high relapse rates and therapeutic resistance. 

Hypoxia within the bone marrow niche supports 

leukemic stem cell survival and contributes to 

minimal residual disease (MRD), posing major 

challenges to long-term remission.

Design & Methods

• A retrospective, bioinformatics-based study 

integrating transcriptomic and miRNA 

expression profiles from AML cohorts. 

Hypoxia scoring was applied using 

established gene expression signatures, 

followed by pathway and correlation analyses.

• Over 400 AML patient samples with linked 

clinical data (survival and treatment response) 

were included. Patients were stratified based 

on hypoxia scores calculated from Buffa and 

Winter gene signatures.
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Setting

Data were derived from publicly available datasets 

(TARGET-AML and TCGA-LAML), encompassing 

adult AML cases across multiple institutions. 

Findings are relevant to translational AML research.

No clinical interventions were performed. 

Analytical methods included:

• Computation of hypoxia scores per patient

• Performing differential expression analysis for 

miRNAs.

• Integration of miRNA expression with hypoxia 

indices

Interventions
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Results

• Key outcomes included identification of 

differentially enriched pathways and hypoxia-

associated miRNAs linked to poor survival and 

therapeutic response.

• Hypoxia-high AML cases exhibited enrichment 

in stemness and proliferation-related pathways.

• Elevated hypoxia was consistently associated 

with increased expression of miR-3662, miR-

503, and miR-877—hypoxamirs known to 

correlate with adverse prognosis and 

resistance to therapy.
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