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Background: Acute myeloid leukemia (AML) is a highly heterogeneous malignancy and risk stratification

based on genetic and clinical variables is standard practice. However, current models incorporating these

factors accurately predict clinical outcomes for only 64-80% of patients and fail to provide clear treatment

guidelines for patients with intermediate genetic risk. A plethora of prognostic gene expression signatures

(PGES) have been proposed to improve outcome predictions but none of these have entered routine

clinical practice and their role remains uncertain.

Methods: To clarify clinical utility, we performed a systematic evaluation of eight highly-cited PGES

i.e. Marcucci-7, Ng-17, Li-24, Herold-29, Eppert-LSCR-48, Metzeler-86, Eppert-HSCR-105, and

Bullinger-133. We investigated their constituent genes, methodological frameworks and prognostic

performance in four cohorts of non-FAB M3 AML patients (n= 1175). All patients received intensive

anthracycline and cytarabine based chemotherapy and were part of studies conducted in the United

States of America (TCGA), the Netherlands (HOVON) and Germany (AMLCG).

Results: There was a minimal overlap of individual genes and component pathways between

different PGES and their performance was inconsistent when applied across different patient cohorts.

Concerningly, different PGES often assigned the same patient into opposing adverse- or favorable- risk

groups (Figure 1A: Rand index analysis; RI=1 if all patients were assigned to equal risk groups and RI

=0 if all patients were assigned to different risk groups). Differences in the underlying methodological

framework of different PGES and the molecular heterogeneity between AMLs contributed to these low-

fidelity risk assignments. However, all PGES consistently assigned a significant subset of patients into the

same adverse- or favorable-risk groups (40%-70%; Figure 1B: Principal component analysis of the gene

components from the eight tested PGES). These patients shared intrinsic and measurable transcriptome

characteristics (Figure 1C: Hierarchical cluster analysis of the differentially expressed genes) and could

be prospectively identified using a high-fidelity prediction algorithm (FPA). In the training set (i.e. from

the HOVON), the FPA achieved an accuracy of ~80% (10-fold cross-validation) and an AUC of 0.79

(receiver-operating characteristics). High-fidelity patients were dichotomized into adverse- or favorable-

risk groups with significant differences in overall survival (OS) by all eight PGES (Figure 1D) and low-

fidelity patients by two of the eight PGES (Figure 1E). In the three independent test sets (i.e. form the

TCGA and AMLCG), patients with predicted high-fidelity were consistently dichotomized into the same

adverse- or favorable- risk groups with significant differences in OS by all eight PGES. However, in-line

with our previous analysis, patients with predicted low-fidelity were dichotomized into opposing adverse-

or favorable- risk groups by the eight tested PGES.



Conclusion: With appropriate patient selection, existing PGES improve outcome predictions and could

guide treatment recommendations for patients without accurate genetic risk predictions (~18-25%) and for

those with intermediate genetic risk (~32-35%).
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