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Abstract

Bronchiectasis is a chronic pulmonary disease characterized by irreversible dilatation of the bronchi, resulting in
persistent symptoms such as chronic cough, sputum production, and recurrent respiratory infections. While treatment
traditionally focuses on symptom management, recent advances in the understanding of its pathophysiology have
led to the development of novel therapeutic approaches. This article reviews the current state of bronchiectasis
treatment, including advancements in pharmacologic therapy, non-pharmacologic interventions, and emerging
treatment strategies aimed at improving quality of life and reducing disease exacerbations. By examining the
latest research and clinical trial findings, we explore how personalized treatment plans, targeted therapies, and a
multidisciplinary approach are shaping the future of bronchiectasis management.
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Introduction

Bronchiectasis, a condition often underdiagnosed and
misunderstood, is characterized by the permanent dilatation of the
airways due to chronic inflammation and infection. Historically, it was
often considered a rare complication of childhood infections, but recent
studies show that its prevalence is on the rise globally, particularly in
older adults and those with chronic respiratory conditions such as
chronic obstructive pulmonary disease (COPD) or cystic fibrosis
(CF) [1]. The chronic nature of the disease, along with recurrent
infections and airway damage, leads to progressive respiratory decline,
reduced quality of life, and increased mortality rates. Traditionally, the
management of bronchiectasis has focused on controlling infections
and alleviating symptoms. However, with advancements in our
understanding of the disease mechanism, new therapeutic strategies
have emerged, offering hope for more effective treatments [2]. This
review highlights the latest developments in pharmacologic and non-
pharmacologic management strategies, including the role of antibiotics,
airway clearance techniques, novel biologic therapies, and the potential
impact of personalized medicine.

Pathophysiology of bronchiectasis

Before diving into treatment advances, it is crucial to understand the
underlying pathophysiology of bronchiectasis. The condition typically
results from repeated cycles of inflammation and infection within
the airways [3]. These cycles lead to airway dilatation, destruction of
the lung parenchyma, and impaired mucociliary clearance, resulting
in the accumulation of mucus and bacteria within the airways. The
inflammation is often driven by an imbalance in immune responses,
with excessive neutrophilic infiltration and the release of inflammatory
mediators, leading to ongoing tissue damage.

Common risk factors for bronchiectasis include respiratory
infections, environmental factors (such as smoking and air pollution),
autoimmune conditions, and genetic predispositions such as CF [4]. In
recent years, research has focused on identifying specific biomarkers
and genetic factors that contribute to the development and progression
of bronchiectasis, providing insights into potential personalized
treatments.

Pharmacologic advances in bronchiectasis treatment
Antibiotics

The cornerstone of bronchiectasis treatment has historically been
the use of antibiotics to control bacterial infections, which frequently
trigger exacerbations. Recent advances in antibiotic therapy have
focused on improving the efficacy of treatment and reducing resistance
[5]. Long-term use of macrolides, such as azithromycin, has been
shown to reduce exacerbation frequency and improve quality of
life in patients with chronic bronchiectasis. The anti-inflammatory
properties of macrolides are believed to play a significant role in this
benefit. Moreover, inhaled antibiotics, particularly for patients with
Pseudomonas aeruginosa infection, have been widely utilized. Inhaled
antibiotics like tobramycin, aztreonam, and colistin offer direct delivery
to the site of infection, reducing systemic side effects while maintaining
high concentrations in the lungs. Recent studies suggest that inhaled
antibiotics can lead to better long-term outcomes in terms of lung
function preservation and reduction in exacerbation rates.

Bronchodilators and steroids

Bronchodilators, including beta-agonists and anticholinergics, are
commonly used to relieve symptoms such as wheezing and shortness
of breath in patients with bronchiectasis, especially those who exhibit
features of airflow obstruction similar to COPD. While these agents
have shown efficacy in improving airflow, their role in modifying the
course of the disease remains limited [6]. The use of corticosteroids in
bronchiectasis is controversial due to the potential for adverse effects
such as increased infection risk and long-term side effects. Recent
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studies have examined inhaled corticosteroids (ICS) as a treatment to
reduce inflammation and exacerbations in patients with frequent flare-
ups. However, the evidence supporting the routine use of ICS in non-
CF bronchiectasis is still evolving, with some trials showing modest
benefits and others indicating potential risks.

Mucolytics and hypertonic saline

Mucolytic agents like nebulized dornase alfa and hypertonic
saline are widely used to enhance mucus clearance in bronchiectasis.
The regular use of these agents helps reduce the viscosity of sputum,
promoting its removal and preventing bacterial colonization.
Hypertonic saline, in particular, has been shown to improve
lung function and reduce exacerbations in both CF and non-CF
bronchiectasis patients [7]. Research into novel mucolytic therapies
continues, with newer formulations showing promise in improving
symptoms and reducing hospitalizations.

Novel biologic therapies

The understanding of the immune-inflammatory processes
involved in bronchiectasis has led to the investigation of biologic
therapies aimed at modulating the immune response. Agents targeting
pro-inflammatory cytokines, such as interleukin (IL)-1, IL-6, and
tumor necrosis factor-alpha (TNF-a), are under investigation for
their potential to reduce airway inflammation and improve disease
outcomes. One promising therapy involves monoclonal antibodies
such as dupilumab, which targets IL-4 and IL-13 receptors, key drivers
of airway inflammation [8]. Clinical trials have demonstrated that
biologics like dupilumab have potential in reducing exacerbation
rates and improving lung function in patients with severe, persistent
bronchiectasis. However, these treatments are still in the early stages
of development and require further studies to establish their long-term
efficacy and safety.

Non-pharmacologic therapies in bronchiectasis
Airway clearance techniques

Effective airway clearance is a crucial component of bronchiectasis
management, as it helps reduce the accumulation of mucus and
prevents infections. Several non-pharmacologic therapies have been
developed to aid in mucus clearance. These include postural drainage,
chest physiotherapy, and oscillatory positive expiratory pressure
(OPEP) devices [9]. Additionally, the use of high-frequency chest wall
oscillation (HFCWO) devices has gained popularity in recent years,
with studies showing that they can improve sputum expectoration and
reduce exacerbations. The effectiveness of airway clearance techniques
may vary depending on disease severity and individual patient needs.
Personalized management plans that incorporate these techniques,
along with pharmacological treatments, offer the best outcomes for
patients with bronchiectasis.

Pulmonary rehabilitation

Pulmonary rehabilitation (PR) is a multidisciplinary intervention
designed to improve exercise capacity, reduce symptoms, and
enhance quality of life in patients with chronic respiratory diseases.
Recent studies suggest that PR can provide significant benefits for
bronchiectasis patients, particularly those with a history of frequent
exacerbations or poor physical function. Programs typically include
supervised exercise training, education on disease management, and
psychological support, all aimed at improving the patient's ability to
manage symptoms and reduce hospital admissions.

Nutritional support

Malnutrition and weight loss are common in patients with
advanced bronchiectasis, contributing to poor outcomes and increased
risk of exacerbations [10]. Recent evidence emphasizes the role of
nutritional support in managing bronchiectasis. Interventions such as
protein supplementation and individualized dietary planning may help
improve nutritional status and overall health outcomes. Furthermore,
patients with bronchiectasis should be closely monitored for vitamin
deficiencies, especially vitamin D, which plays a role in immune
function and lung health.

Emerging therapies and personalized approaches

The future of bronchiectasis treatment lies in personalized
medicine, where therapies are tailored to individual patients based
on specific disease characteristics, genetic factors, and microbiome
profiles. Advanced diagnostic techniques, including high-
resolution computed tomography (HRCT) scans, genetic testing,
and microbiological profiling, enable healthcare providers to better
understand the underlying causes of bronchiectasis and predict disease
progression. Emerging therapies, such as gene therapy and stem cell-
based interventions, offer hope for the future. Gene therapies aimed
at correcting underlying defects in mucociliary clearance, such as in
CF-related bronchiectasis, are being investigated. Similarly, stem cell
therapies may one day be used to repair damaged airway tissue and
restore normal lung function.

Conclusion

The management of bronchiectasis has seen significant
advances in recent years, with novel pharmacologic therapies, non-
pharmacologic interventions, and a better understanding of the
disease's pathophysiology contributing to improved outcomes. Despite
these advances, bronchiectasis remains a challenging condition,
requiring a multidisciplinary approach that includes individualized
treatment plans, effective airway clearance, and close monitoring for
exacerbations. As research continues to evolve, there is hope that
further innovations in personalized medicine, biologic therapies, and
novel treatment strategies will provide more effective ways to manage
this complex disease. By improving early diagnosis, preventing
exacerbations, and enhancing long-term lung function, these advances
will undoubtedly lead to better management and improved quality of
life for individuals living with bronchiectasis.
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