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Personalized respiratory care: Genes to digital health.
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Introduction

Research in respiratory medicine consistently advances our under-
standing of chronic conditions, focusing on innovative diagnostic
tools, personalized treatment strategies, and comprehensive man-
agement approaches. This review explores current and emerging
biomarkers for assessing disease activity in COPD. It highlights the
potential of various markers, including inflammatory mediators and
genetic factors, to improve diagnosis, monitor disease progression,
and personalize treatment strategies. The authors discuss the chal-
lenges in biomarker validation and the need for standardized assays
for clinical application [1].

The evolving landscape of personalized medicine in asthma is dis-
cussed, focusing on how phenotyping and endotyping can guide
treatment selection. This approach emphasizes the importance of
understanding individual patient characteristics, including molecu-
lar and clinical profiles, to optimize therapeutic outcomes and move
beyond a ’one-size-fits-all’ approach [2].

Current knowledge on risk factors contributing to lung function de-
cline and the development of new respiratory diseases is synthe-
sized. This covers genetic predispositions, environmental expo-
sures like air pollution and smoking, and early-life factors, under-
scoring the complex interplay of these elements in respiratory health
[3].

Insights into the protracted respiratory and systemic consequences
of COVID-19 are provided, examining patients with varying ini-
tial disease severity. This highlights persistent lung function abnor-
malities, fatigue, and other extrapulmonary symptoms, emphasiz-
ing the need for comprehensive post-COVID-19 care and rehabili-
tation strategies [4].

Current strategies for preventing COPD exacerbations, a ma-
jor cause of morbidity and mortality, are summarized. This
covers pharmacological interventions like bronchodilators and
anti-inflammatory drugs, as well as non-pharmacological ap-
proaches such as vaccination, pulmonary rehabilitation, and self-
management education [5].

The importance of classifying asthma into distinct phenotypes and

endotypes to guide more effective and targeted treatments is ex-
plored. It explains how understanding the underlying inflamma-
tory pathways and clinical characteristics allows for a precision
medicine approach, especially with the advent of biologic therapies
[6].

The latest evidence on the detrimental effects of air pollution on
chronic respiratory diseases, including asthma and COPD, is re-
viewed. It discusses the mechanisms by which pollutants exacer-
bate existing conditions and contribute to new diagnoses, highlight-
ing global public health implications and policy interventions [7].

A comprehensive overview of pulmonary rehabilitation’s role in
managing both COPD and asthma is provided. It details the compo-
nents of effective rehabilitation programs, including exercise train-
ing, education, and psychological support, emphasizing its benefits
in improving exercise capacity, quality of life, and reducing health-
care utilization [8].

This umbrella review evaluates the effectiveness of various digital
health interventions, such as mobile apps and telehealth, in man-
aging chronic respiratory diseases. It synthesizes evidence on their
impact on lung function, symptom control, quality of life, and self-
management behaviors, highlighting their potential to improve pa-
tient care and accessibility [9].

This review explores how events and exposures in early life, includ-
ing prenatal and childhood factors, contribute to the development of
chronic respiratory diseases like asthma and COPD later in adult-
hood. It emphasizes the importance of understanding developmen-
tal programming and implementing early interventions to mitigate
long-term respiratory health risks [10].

These combined efforts underscore a holistic commitment to
improving patient outcomes and public health in the face of
widespread respiratory challenges.

Conclusion
Recent advances in respiratory medicine focus on personalized
strategies and a deeper understanding of chronic lung diseases. Re-
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search highlights the potential of biomarkers and genetic factors to
improve COPD diagnosis and treatment, alongside the importance
of asthma phenotyping and endotyping for tailored therapies. Stud-
ies explore the complex interplay of genetic, environmental, and
early-life factors contributing to lung function decline and disease
development. The long-term respiratory and systemic impacts of
COVID-19 underscore the need for comprehensive post-viral care.
Significant efforts are dedicated to preventing COPD exacerbations
through both pharmacological and non-pharmacological means,
with pulmonary rehabilitation playing a crucial role in managing
both COPD and asthma. The ongoing challenge of air pollution’s
effects on chronic respiratory conditions continues to drive public
health discussions and policy interventions. Furthermore, digital
health interventions like mobile apps and telehealth are emerging
as valuable tools for improving patient management, quality of life,
and accessibility in chronic respiratory disease care. This collective
body of work emphasizes a holistic and patient-centered approach
to respiratory health, from prevention and early life origins to ad-
vanced personalized treatments and digital support.
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