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Abstract

Bronchopulmonary Dysplasia (BPD) is a common chronic lung disease in preterm infants, particularly
in very preterm and very low birth weight infants. Early prediction of BPD is crucial for improving prog-
nosis and enabling individualized intervention. Although numerous BPD prediction models have been
developed over the past four decades, their overall operability and practicality remain limited, result-
ing in low rates of clinical translation. This article reviews the evolution of BPD prediction models from
early clinical scores and standardized multivariable models to modern machine learning-based ap-
proaches. Key models such as Henderson-Smart 2006, Laughon 2011, Valenzuela-Stutman 2019, and
Shim 2021 are critically compared in terms of discrimination, calibration, and clinical utility. The core
barriers hindering clinical translation are thoroughly analyzed, including methodological shortcom-
ings, lack of external validation, outdated data, dependence of predictors on clinical practices, incon-
sistency in BPD severity grading and absence of prospective evidence on patient-important outcomes.
Additionally, the review summarizes the potential of novel biomarkers, such as those from genomics
and proteomics in predictive modeling. Future research should adhere to international reporting
guidelines such as TRIPOD, develop and continuously validate models using contemporary multi-
center data, promote integration into clinical workflows, and conduct prospective utility studies to
realize the clinical value of prediction models in the individualized prevention and management of
BPD.
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