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Severe asthma remains a significant challenge for clinicians, with a subset of patients experiencing persistent 

symptoms despite optimal guideline-directed therapy. For many years, the focus of asthma management, 

particularly in Type 2 inflammation, has largely centered on the proximal airways. But a growing body of 

evidence now points to the distal airways as a critical, and often overlooked, contributor to disease severity and 

therapeutic response in these patients.

K E Y  TA K E AWAY S

º The Pivot: The distal airways are increasingly recognized as a key site of inflammation in Type 2 severe 

asthma, influencing disease presentation and treatment response.

º The Data: While no specific trial data is provided, the understanding of distal airway involvement refines 

the interpretation of existing biomarker profiles and treatment efficacy.

º The Action: Clinicians should consider the potential for distal airway pathology when assessing patients 

with Type 2 severe asthma, particularly those with persistent symptoms despite targeted proximal airway 

therapies.

Severe asthma, by definition, is a form of asthma that requires high-dose inhaled corticosteroids (ICS) plus a second 

controller, or systemic corticosteroids, to prevent it from becoming 'uncontrolled,' or which remains uncontrolled 

despite this therapy. This patient population, representing approximately 5-10% of all asthma cases, accounts for 

a disproportionately high burden of healthcare resource utilization, including emergency department visits and 

hospitalizations. The hallmark of Type 2 severe asthma is an inflammatory cascade driven by cytokines such as IL-4, 

IL-5, and IL-13, often characterized by elevated eosinophil counts in blood or sputum, and increased fractional exhaled 

nitric oxide (FeNO).

For decades, the conventional understanding of asthma pathophysiology has largely concentrated on the large and 

medium-sized airways, where bronchoconstriction and inflammation are readily observed and targeted by inhaled 

therapies. Spirometry, the cornerstone of asthma assessment, primarily reflects airflow obstruction in these larger 

airways. But the lung's architecture is far more complex, with a vast network of smaller, distal airways (less than 2 mm in 

diameter) that contribute significantly to total airway resistance and gas exchange. These distal airways, often termed the 

'silent zone' due to their limited contribution to standard spirometric measurements, are now drawing increased attention 

in severe asthma.

The Overlooked Anatomy of Inflammation
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The distal airways, including the respiratory bronchioles and alveolar ducts, possess distinct immunological and 

structural characteristics compared to their proximal counterparts. They are lined by a different epithelial cell type, 

have fewer smooth muscle cells, and are more prone to irreversible remodeling, such as fibrosis and fixed airway 

obstruction. In Type 2 severe asthma, this region can become a significant reservoir of inflammatory cells, including 

eosinophils, mast cells, and T-helper 2 (Th2) lymphocytes, even when inflammation in the larger airways appears to be 

adequately controlled. This persistent inflammation in the distal lung can drive ongoing symptoms, contribute to frequent 

exacerbations, and lead to progressive lung function decline.

The challenge in assessing distal airway involvement lies in its inaccessibility to routine clinical tools. Bronchoscopy 

with bronchoalveolar lavage (BAL) or transbronchial biopsy can provide direct insights, but these are invasive procedures 

not suitable for routine monitoring. Imaging techniques, such as high-resolution computed tomography (HRCT) with 

quantitative analysis, are beginning to offer non-invasive ways to visualize distal airway changes, including air trapping 

and wall thickening. But these methods are not yet standard practice for routine asthma management. The focus on 

airways beyond the proximal is a growing area of interest.

Biomarkers and Therapeutic Implications
The recognition of distal airway pathology has profound implications for understanding biomarker profiles and 

optimizing therapeutic strategies in Type 2 severe asthma. While peripheral blood eosinophil counts and FeNO are 

established biomarkers for Type 2 inflammation, their correlation with distal airway inflammation is not always 

straightforward. A patient might have elevated systemic Type 2 markers, yet still experience persistent symptoms due to 

localized, poorly controlled inflammation in the distal lung that is not fully reflected by these systemic measures. This 

disconnect can explain why some patients with high Type 2 biomarkers do not respond optimally to biologics targeting 

proximal airway inflammation.

Targeting Type 2 inflammation with biologics has revolutionized severe asthma management. Therapies such as 

anti-IL-5, anti-IL-4R±, and anti-IgE antibodies have demonstrated significant efficacy in reducing exacerbations and 

improving lung function in carefully selected patient populations. But even with these advanced treatments, a subset 

of patients continues to experience uncontrolled disease. This persistent lack of control may be partly attributable to the 

inability of current therapies to adequately penetrate or resolve inflammation in the distal airways. The pharmacokinetics 

and pharmacodynamics of inhaled and injectable biologics in the distal lung are complex and not fully elucidated. For 

example, some biologics may have preferential distribution to larger airways, leaving distal inflammation relatively 

untouched. This is a key question that has been raised about why benralizumab patients still suffer asthma attacks.

The structural changes in the distal airways, including airway remodeling, fibrosis, and mucus plugging, can also create a 

physical barrier to drug delivery. These changes can lead to ventilation-perfusion mismatch and contribute to the overall 

burden of disease. Current treatment guidelines for severe asthma emphasize a stepwise approach, escalating therapy 

based on symptom control and exacerbation frequency. But these guidelines do not explicitly differentiate between 

proximal and distal airway involvement, largely due to the diagnostic challenges. The Oxford Handbook of Respiratory 

Medicine provides a comprehensive overview of current management strategies, but the distal airway focus is still 

emerging.

Unmet Needs and Future Directions

ART-2026-1782  ·  09/26 2 / 5
https://thelifesciencefeed.com/pulmonology/asthma/severe-asthma-why-targeted-therapies-miss-some-type-2-patients



PULMONOLOGY / ASTHMA

8 September 2026

The unmet need in Type 2 severe asthma, particularly for patients with persistent distal airway inflammation, is 

substantial. These patients often experience a poorer quality of life, higher rates of exacerbations, and accelerated 

lung function decline. Developing novel diagnostic tools that can non-invasively and accurately assess distal airway 

inflammation is a critical step forward. Techniques like forced oscillation technique (FOT) and nitrogen washout tests 

offer some promise in detecting small airway dysfunction, but their clinical utility in guiding specific therapeutic choices 

for distal airway inflammation in severe asthma is still under investigation.

Future therapeutic strategies may need to consider drug delivery systems specifically designed to reach the distal airways 

more effectively. Ultra-fine particle inhaled corticosteroids, for example, are designed to penetrate deeper into the lung 

periphery. But their impact on distal Type 2 inflammation in severe asthma requires further study. Combination therapies 

that target multiple inflammatory pathways, or biologics with improved distal airway penetration, could also offer 

solutions. The relationship between Type 2 inflammation and other inflammatory phenotypes, such as Type 1 or Type 

3, particularly in the distal lung, also warrants further exploration. Some patients with severe asthma exhibit mixed 

inflammatory patterns, and the distal airways might be a site where these different inflammatory processes converge.

Understanding the precise cellular and molecular mechanisms driving distal airway inflammation in Type 2 severe asthma 

is essential. Research into the unique epithelial cell responses, immune cell trafficking, and cytokine networks in the small 

airways could uncover novel therapeutic targets. For instance, the role of specific chemokines in recruiting eosinophils 

to the distal lung, or the contribution of resident immune cells in maintaining chronic inflammation, are areas of active 

investigation. The complexity of the distal airway environment suggests that a one-size-fits-all approach to Type 2 severe 

asthma may be insufficient, and personalized medicine approaches that account for regional differences in inflammation 

could yield better outcomes. This is a complex area, and the full implications of distal airway involvement are still being 

mapped out. The ongoing research into epithelial cytokines linking severe asthma to other conditions highlights the 

intricate nature of these inflammatory pathways.
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CLINICAL IMPLICATIONS

The growing emphasis on distal airway involvement in Type 2 severe asthma demands a shift in clinical 

perspective. For too long, the 'silent zone' has been just that, silent in our diagnostic and therapeutic 

considerations. Persistent symptoms or suboptimal responses to biologics targeting proximal inflammation 

should prompt clinicians to consider the possibility of unresolved distal airway pathology.

While direct diagnostic tools for distal airway inflammation remain limited in routine practice, an awareness 

of its potential role can inform treatment adjustments. This might involve optimizing inhaled corticosteroid 

delivery techniques or considering the use of biologics that have demonstrated efficacy in broader asthma 

populations, even if their specific distal airway effects are not fully characterized. The goal is to move beyond 

a purely spirometry-driven assessment of asthma control.

The pharmaceutical industry will need to innovate, developing not only novel therapeutic agents but also 

advanced drug delivery systems capable of reaching the lung periphery more effectively. Future clinical trials 

should incorporate endpoints and imaging modalities that specifically assess distal airway inflammation and 

function. Only then can we truly address the unmet needs of patients whose severe asthma is driven by these 

often-overlooked regions of the lung.
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This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified 
practitioners based on individual patient circumstances.

F O L L OW  T H E  L I F E  S C I E N C E  F E E D

Instagram @lifesciencefeed LinkedIn linkedin.com/company/thelifesciencefeed
thelifesciencefeed.com

ART-2026-1782  ·  09/26 5 / 5
https://thelifesciencefeed.com/pulmonology/asthma/severe-asthma-why-targeted-therapies-miss-some-type-2-patients


