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NPM1-mutated AML represents a distinct leukemia entity with a 
significant impact on prognosis
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Unmet need: almost 40% of patients affected by ‘favourable’ 
NPM1-mut/FLT3wt AML experience Relapse/Refractory disease

Hernández-Sánchez A et al. Leukemia. 2026



NPM1-mutated AML risk stratification: still an unmet need.
Any role for gene expression profile?

Mer et al. Nat Comm. 2021

• Age
• HSCT
• FLT3-ITD



Standard normalization approaches do not ensure adequate 
unification of different RNA-seq datasets
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The 'Gu' algorithm generates a unified RNA-seq dataset
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The unified dataset of n=894 AML patients maintains 
strong biological coherence
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NPM1-mut AML (n=308, of which 187 FLT3-wt) is widely distributed

NPM1-mutated AML displays a heterogeneous 
transcriptomic profile

AML with mutated NPM1



The NPM1-mutated AML (N=308) signature is 
confirmed in the unified dataset

NPMc+
61%

NPMc-
39%

CD34
CD133

Hox genes

CD34
CD133

Hox genes

Alcalay M et al., Blood 2005



NPM1-mut/FLT3-wt vs NPM1-mut/FLT3-ITD
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Transcriptomic profiling of NPM1-mut/FLT3-wt AML shows 
no/minimal variation across age groups
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Transcriptomic Dissection of NPM1mut/FLT3-ITDwt AML 
Reveals Two Biologically Distinct Subgroups

NPM1mut Flt3ITD-neg AML

NPM1- “Pure” AML
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NPM1- “Pure” AML subgroup is highly enriched in genes 
related to inflammation and immune response



NPM1mut/FLT3-ITDneg subgroups shows different 
immune signatures



“FLT3LIKE” NPM1mut AML showed a predicted drug 
sensitivity to FLT3-inhibitors
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Genes expression may stratify prognosis within the NPM1-
mut/FLT3-wt AML

Adaptive Lasso Cox model 
NPM1-mut/FLT3-wt AML, Age < 60 years
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Genes expression may stratify prognosis within the NPM1-
mut/FLT3-wt AML

4-gene-panel scoring system 
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We designed the “Gu” algorithm to harmonize large-scale RNA-seq data
integration across studies, assembling one of the most extensive AML dataset
to date (n=894).

The integrated dataset maintains clinical and biologic coherence and allows
deep molecular exploration within clinically significant AML subgroups (i.e.
n=308 NPM1-mut AML (187 FLT3-wt – ‘favourable’, and 121 FLT3-ITD –
‘intermediate’).
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Our analysis confirms the peculiar characteristics of NPM1-mut AML entity
(i.e. HOX signature). Transcriptomics is consistent across age, suggesting
there are no biological differences within the same entity.

Our analyses identify two biologically distinct subgroups with different
mutational profile, immune microenvironment and drug sensitivity, paving the
way for new translational insights.

Our dataset represents a valuable resource for searching for new
prognostic/biological biomarkers, even through machine-learning (ML)
algorithms.
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