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Abstract. Chronic Obstructive Pulmonary Disease (COPD) presents significant diagnostic 

challenges, resulting in delayed treatment and increased morbidity. This study introduces an 

advanced methodological framework leveraging machine learning algorithms to optimize the 

differential diagnosis of COPD. We employed a comprehensive dataset of patient respiratory 

profiles to develop predictive models that integrate clinical parameters and imaging data. Our 

findings demonstrate a marked improvement in diagnostic accuracy compared to traditional 

methods, highlighting the potential for machine learning applications in clinical settings. The 

proposed framework not only enhances diagnostic precision but also facilitates personalized 

treatment strategies, addressing an urgent need in respiratory medicine. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a pervasive global health challenge, 

affecting millions of individuals worldwide and representing a significant burden on 

healthcare systems. The World Health Organization (WHO) projects that by 2024, COPD 

will become the third leading cause of death globally, underscoring the urgency of 

enhancing diagnostic and therapeutic strategies. Despite advancements in medical 

technology, the diagnosis of COPD remains complicated by overlapping clinical features 

with other respiratory disorders, often leading to misdiagnosis and inappropriate 



management. Traditional diagnostic techniques, primarily based on clinical assessment and 

pulmonary function tests, frequently fail to provide the necessary specificity and sensitivity, 

resulting in significant delays in treatment initiation and escalated healthcare costs. In 

recent years, there has been a growing interest in the application of machine learning 

algorithms to improve diagnostic accuracy in various medical fields, including pulmonary 

medicine. This paper presents an innovative methodological enhancement that employs 

machine learning to refine the differential diagnosis of COPD. By utilizing an extensive 

dataset comprising clinical, demographic, and imaging data, we developed a technical 

framework that significantly augments diagnostic capabilities. The objectives of this study 

are twofold: first, to delineate the limitations of current diagnostic methodologies, and 

second, to present our proposed machine learning model that addresses these limitations. 

Through rigorous validation, we demonstrate that our model surpasses traditional 

diagnostic approaches, providing not only improved accuracy but also valuable insights 

into disease progression and patient-specific treatment pathways. This paper is structured as 

follows: after outlining the current state of COPD diagnosis, we detail our methodological 

approach, present the results of our model evaluation, and discuss the implications of our 

findings for clinical practice. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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