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ABSTRACT

Introduction: Interstitial lung diseases (ILDs) represent a heterogeneous group of pulmonary disorders
characterized by varying clinical presentations, prognoses, and responses to treatment. Traditional classification
methods often fail to capture the complexity and diversity within the ILD patient population. To address this
challenge, data-driven approaches such as unsupervised machine learning offer promising avenues for subgroup
identification. Objective: This study explores the application of an unsupervised machine learning technique,
Latent Class Analysis (LCA), to identify clinically meaningful subgroups of ILD patients based on patterns of signs
and symptoms. Methods: Clinical data from a cohort of ILD patients were analyzed, focusing on key symptoms
(e.g., dyspnea, cough, fatigue) and clinical indicators. LCA was applied to uncover latent subgroups without
predefined labels. Model selection was guided by statistical fit indices (e.g., BIC, AIC) and clinical interpretability.
Results: LCA revealed distinct subgroups of ILD patients, each characterized by unique symptom profiles and
clinical features. These subgroups demonstrated significant differences in disease severity, functional status,
and potential prognostic outcomes, suggesting that symptom-based clustering can provide meaningful
stratification beyond conventional diagnostic categories. Conclusion: Latent Class Analysis effectively identified
subpopulations within the ILD patient group based on symptomatology. These findings highlight the potential
of unsupervised machine learning to enhance clinical phenotyping, guide personalized management strategies,
and inform future research on ILD heterogeneity.
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