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RISK STRATIFICATION USING MACHINE LEARNING 

PHENOTYPES IN ACUTE MYELOBLASTIC LEUKEMIA PATIENTS 

WITH SEPTIC SHOCK

Patients with AML are at high risk of developing 

sepsis during hospitalization, affecting an 

estimated 16–20%, primarily due to bone marrow 

failure, neutropenia, and intensive chemotherapy.

Septic shock (SS) is associated with increased 

mortality; however, the clinical subgroups that 

influence mortality among AML patients with SS 

remain poorly understood.

INTRODUCTION 

To identify distinct clinical phenotypes among 

adults with active AML and septic shock using 

unsupervised machine learning and evaluate their 

differences in clinical characteristics, organ 

support requirements, and in-hospital mortality.

AIM

Study Design: Retrospective analysis using the National 

Inpatient Sample (NIS), 2016–2023.

Study Population: COVID-19-negative adults with active 

AML and septic shock.

Variables Assessed: Demographics, comorbidities, acute 

complications, and organ support measures.

Machine Learning: UMAP dimensionality reduction followed 

by k-means clustering was used to identify distinct clinical 

phenotypes.

Outcome: Clinical characteristics and in-hospital mortality 

were compared across the identified phenotypes.

METHOD

Machine learning identified three distinct clinical 

phenotypes among AML patients with septic 

shock, with progressively increasing mortality.

These phenotypes differed in age, treatment 

intensity, comorbidity burden, and patterns of 

multiorgan failure.

Phenotype-based classification may help improve 

risk stratification and inform tailored management 

strategies in this critically ill population.

CONCLUSIONS

RESULTS
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