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Airway remodeling in asthma: Mechanisms and personalized therapy.
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Introduction

This review highlights the complex nature of airway remodel-
ing in asthma, discussing its key structural changes like fibrosis,
smooth muscle hypertrophy, and angiogenesis. It emphasizes how
these changes contribute to persistent airflow limitation and disease
severity, often irrespective of inflammation. The article explores
different phenotypes of asthma associated with specific remodeling
patterns and potential therapeutic strategies targeting these struc-
tural changes, moving beyond traditional anti-inflammatory ap-
proaches[1].

This article delves into the less-explored contributions of non-
structural cells, such as macrophages, dendritic cells, and mast cells,
to airway remodeling in asthma. It posits that these cells play crucial
roles beyond inflammation, actively participating in extracellular
matrix deposition, angiogenesis, and smooth muscle proliferation.
Understanding their mechanisms offers new avenues for therapeutic
interventions targeting specific cellular pathways to mitigate airway
structural changes and improve patient outcomes[2].

This study investigates the correlation between impaired pulmonary
function in children with severe asthma and airway remodeling, uti-
lizing fractional anisotropy (FA) as a marker. The findings suggest
that specific patterns of airway remodeling, quantifiable by FA, are
directly linked to reduced lung function, particularly in children.
This highlights FA as a promising non-invasive biomarker for as-
sessing structural changes in pediatric asthma and identifying pa-
tients at higher risk for persistent functional deficits[3].

This review provides a comprehensive overview of the complex
mechanisms driving airway remodeling in asthma, covering cellular
and molecular pathways involved in structural changes. It bridges
the understanding of pathophysiology with emerging therapeutic
strategies, including those targeting specific cytokines, growth fac-
tors, and signaling pathways implicated in fibrosis, smooth muscle
hyperplasia, and angiogenesis. The article emphasizes the need for
personalized medicine approaches to reverse or prevent remodel-

ing[4].

This review explores the evolving landscape of asthma phenotypes
and the biomarkers used to identify them, transitioning from tradi-

tional clinical markers to advanced *omics’ approaches. It discusses
how integrating genetics, epigenetics, transcriptomics, proteomics,
and metabolomics can provide a deeper understanding of the het-
erogeneous nature of asthma. The article highlights the potential
of these biomarkers to refine diagnosis, predict treatment response,
and facilitate the development of precision medicine strategies for
asthma management[5].

This paper focuses specifically on airway smooth muscle (ASM)
remodeling as a crucial component of airway pathology in asthma.
It details the mechanisms underlying ASM hypertrophy and hyper-
plasia, including the roles of various growth factors, cytokines, and
intracellular signaling pathways. The review also evaluates cur-
rent and experimental therapeutic strategies aimed at modulating
ASM structure and function, highlighting how targeting these spe-
cific mechanisms could lead to novel, more effective treatments for
chronic asthma[6].

This article discusses the evolving understanding of phenotypes in
both asthma and COPD, emphasizing the shared and distinct fea-
tures that complicate diagnosis and treatment. It highlights the im-
portance of phenotypic classification for guiding personalized ther-
apeutic approaches, particularly in cases of ACOS (Asthma-COPD
Overlap). The review underscores how identifying specific pheno-
typic traits can lead to more targeted interventions and improved
patient outcomes across chronic airway diseases[7].

This review thoroughly examines the interplay between inflamma-
tion and airway remodeling in Asthma-COPD Overlap (ACOS). It
discusses how chronic inflammation contributes to persistent struc-
tural changes in the airways, leading to fixed airflow limitation
that characterizes ACOS. The article differentiates the inflamma-
tory and remodeling patterns from pure asthma or COPD, highlight-
ing the diagnostic and therapeutic challenges. Understanding these
mechanisms is crucial for developing targeted treatments for this
complex disease[8].

This review provides an update on the latest insights into the cellular
and molecular mechanisms driving airway remodeling in asthma. It
discusses how persistent inflammation, oxidative stress, and struc-
tural cell dysfunction contribute to thickening of the basement mem-
brane, smooth muscle hyperplasia, and altered extracellular matrix

*Correspondence to: Ahmed S. Al Farsi, College of Medicine, Sultan Qaboos University, Oman. E-mail: ahmed.alfarsi@uh.edu.om

Received: 01-Jan-2024, Manuscript No. AAJPCR-24-173; Editor assigned: 03-Jan-2024, Pre QC No. AAJPCR-24-173 (PQ); Reviewed: 23-Jan-2024, QC No.
AAJPCR-24-173; Revised: 01-Feb-2024, Manuscript No. AAJPCR-24-173 (R); Published: 12-Feb-2024, DOI: 10.35841/aajper-7.1.173

Citation: Farsi ASA. Airway remodeling in asthma: Mechanisms and personalized therapy. J Pulmonol Clin Res. 2024,07(01):173.

1

J Pulmonol Clin Res, Volume 7:1, 2024


https://www.alliedacademies.org/journal-pulmonology-clinical-research/
mailto:ahmed.alfarsi@uh.edu.om
https://www.alliedacademies.org/journal-pulmonology-clinical-research/

composition. The article emphasizes the role of specific signaling
pathways and mediators, offering a foundation for developing novel
therapeutic interventions that target these fundamental processes to
prevent or reverse airway structural changes[9].

This updated review provides a detailed examination of the com-
plex pathophysiological mechanisms underlying airway remodel-
ing in asthma. It covers the roles of various cells and mediators,
including epithelial cells, fibroblasts, immune cells, and growth
factors, in promoting structural changes like subepithelial fibrosis,
smooth muscle hypertrophy, and mucous gland hyperplasia. The ar-
ticle identifies several promising therapeutic targets based on these
mechanisms, highlighting the potential for novel interventions to
prevent or reverse airway remodeling and preserve lung function in
asthmatic patients[10].

Conclusion

Airway remodeling in asthma is a complex process involving
key structural changes like fibrosis, smooth muscle hypertrophy,
and angiogenesis, which contribute to persistent airflow limita-
tion and disease severity, often independent of inflammation. Be-
yond structural cells, non-structural cells such as macrophages, den-
dritic cells, and mast cells play crucial roles in extracellular ma-
trix deposition and smooth muscle proliferation. These changes
are directly linked to reduced lung function, especially in chil-
dren, with fractional anisotropy (FA) emerging as a promising non-
invasive biomarker for assessment. Understanding the cellular and
molecular pathways, including specific cytokines, growth factors,
and signaling pathways, is vital for developing therapeutic strate-
gies. The field is moving towards personalized medicine, utiliz-
ing *omics’ approaches (genetics, epigenetics, transcriptomics, pro-
teomics, metabolomics) to identify asthma phenotypes and predict
treatment responses. Airway smooth muscle (ASM) remodeling,
involving hypertrophy and hyperplasia, is a significant component,
with current research evaluating therapies to modulate ASM struc-
ture. Furthermore, phenotypes in asthma and Chronic Obstructive
Pulmonary Disease (COPD), particularly Asthma-COPD Overlap

(ACOS), are being characterized to guide targeted interventions.
Chronic inflammation in ACOS notably contributes to fixed air-
flow limitation. Recent advances underscore the role of persis-
tent inflammation, oxidative stress, and structural cell dysfunction
in basement membrane thickening and altered extracellular matrix.
Identifying specific signaling pathways offers foundations for novel
interventions to prevent or reverse airway structural changes and
preserve lung function.
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