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Introduction
Bronchiectasis is a chronic respiratory condition characterized 
by the irreversible dilation and damage of the bronchi, the 
airways in the lungs. This condition arises from a complex 
interplay of various pathophysiological processes that 
ultimately lead to structural and functional abnormalities in the 
bronchial walls. Understanding the underlying mechanisms 
of bronchiectasis is essential for effective management and 
targeted treatment approaches. In this article, delving into 
the pathophysiology of bronchiectasis to shed light on the 
intricate processes involved [1].

Impaired mucus clearance and airway obstruction

One of the key pathophysiological factors in bronchiectasis is 
impaired mucus clearance. The airways are lined with a layer 
of mucus that acts as a protective barrier, trapping inhaled 
particles, microbes, and debris. Cilia, small hair-like structures 
on the bronchial walls, help propel the mucus upward, 
allowing it to be cleared from the lungs. In bronchiectasis, 
however, there is a disruption in this process. The impaired 
ciliary function and increased viscosity of the mucus lead to 
the accumulation of mucus in the bronchi, promoting bacterial 
growth and subsequent airway obstruction.

Chronic inflammation and airway damage

Chronic inflammation plays a central role in the 
pathophysiology of bronchiectasis. The presence of recurrent 
infections, typically bacterial in nature, triggers an exaggerated 
immune response [2]. This chronic inflammation damages 
the bronchial walls, causing destruction of the structural 
components, including the elastic fibres and smooth muscle. 
Over time, the bronchi lose their ability to recoil, leading to 
permanent dilation and distortion.

Microbial colonization and infection
Bronchiectasis is often associated with recurrent respiratory 
infections, which contribute to the progression of the condition. 
The impaired mucus clearance and damaged airway structure 
provide an ideal environment for bacterial colonization. 
Common pathogens include Pseudomonas aeruginosa, 
Haemophilus influenzae, and Staphylococcus aureus [3]. 
These bacteria release toxins and enzymes that perpetuate 
the inflammatory response and further damage the bronchial 

walls. The persistent presence of these microorganisms 
exacerbates the cycle of inflammation, leading to a continuous 
cycle of infection and lung damage.

Genetic factors and immune dysfunction
In some cases, bronchiectasis can have a genetic component. 
Certain genetic mutations, such as those affecting the cystic 
fibrosis trans-membrane conductance regulator (CFTR) 
gene, can impair the function of airway epithelial cells and 
the clearance of mucus [4]. Immune dysfunction also plays 
a role, as defects in the immune system's ability to recognize 
and clear pathogens can contribute to recurrent infections and 
chronic inflammation.

Coexisting factors and underlying diseases

Bronchiectasis can be idiopathic (of unknown cause) or 
secondary to other underlying conditions. In some cases, it 
may develop as a consequence of respiratory tract infections, 
autoimmune diseases, primary ciliary dyskinesia, or 
conditions that cause chronic bronchial inflammation, such 
as chronic obstructive pulmonary disease (COPD). These 
coexisting factors further complicate the pathophysiology of 
bronchiectasis, influencing disease progression and treatment 
approaches [5].

Conclusion
Understanding the pathophysiology of bronchiectasis 
provides a foundation for targeted therapeutic interventions. 
Approaches aimed at improving mucus clearance, reducing 
chronic inflammation, managing bacterial colonization, and 
addressing underlying genetic or immune dysfunctions can 
help mitigate the symptoms, slow the progression, and improve 
the quality of life for individuals living with bronchiectasis. 
Ongoing research continues to deepen our understanding 
of these mechanisms, paving the way for novel treatments 
and improved outcomes in the management of this chronic 
respiratory condition.
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