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The management of chronic inflammatory airway diseases often proceeds along organ-specific lines, despite 

shared underlying inflammatory mechanisms. New perspectives presented at ATS 2026 underscore the 

interconnected role of epithelial cytokines, specifically IL-25, IL-33, and TSLP, in the pathogenesis of severe 

asthma, chronic rhinosinusitis with nasal polyps (CRSwNP), and chronic obstructive pulmonary disease 

(COPD), suggesting a potential for unified therapeutic strategies.

K E Y  TA K E AWAY S

º The Pivot: Epithelial-derived cytokines (IL-25, IL-33, TSLP) are central to the pathophysiology of severe 

asthma, CRSwNP, and COPD.

º The Data: Targeting these upstream mediators may offer broader therapeutic efficacy across distinct 

inflammatory airway conditions.

º The Action: Clinicians should consider the shared inflammatory pathways when evaluating patients with 

co-morbid severe asthma, CRSwNP, or COPD, anticipating future therapies with pleiotropic effects.

Chronic inflammatory diseases of the airways and upper respiratory tract, such as severe asthma, chronic rhinosinusitis 

with nasal polyps (CRSwNP), and chronic obstructive pulmonary disease (COPD), have traditionally been approached as 

distinct clinical entities. However, emerging evidence presented at ATS 2026 highlights a convergence in their underlying 

pathophysiology, specifically involving epithelial-derived cytokines. These cytokines, including interleukin-25 (IL-25), 

interleukin-33 (IL-33), and thymic stromal lymphopoietin (TSLP), act as alarmins, initiating and amplifying 

inflammatory responses in the respiratory mucosa.1 Their release is triggered by various environmental insults, including 

allergens, viruses, bacteria, and pollutants, which are common exacerbating factors across these conditions.2

In severe asthma, particularly the T2-high phenotype, IL-25, IL-33, and TSLP are known to drive the activation of type 

2 innate lymphoid cells (ILC2s), Th2 cells, and mast cells, leading to eosinophilic inflammation, mucus hypersecretion, 

and airway hyperresponsiveness.3 Similarly, CRSwNP is characterized by significant type 2 inflammation, with elevated 

levels of these epithelial cytokines correlating with polyp burden and disease severity.4 While COPD is predominantly 

associated with type 1 and type 17 inflammation, a subset of patients, particularly those with frequent exacerbations or 

co-existing asthma, exhibit features of type 2 inflammation, including eosinophilia and increased expression of IL-33 

and TSLP in the airways.5 This overlap suggests that the epithelial response to injury, mediated by these alarmins, 

may represent a common upstream driver of diverse inflammatory cascades, depending on genetic predisposition and 

environmental context.6
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Connecting the Pathways
The presentations at ATS 2026 emphasized the mechanistic links between these epithelial cytokines and the downstream 

inflammatory processes. IL-25, IL-33, and TSLP are released by damaged epithelial cells and act on various immune 

cells, including ILC2s, dendritic cells, mast cells, and T cells.7 TSLP, for instance, promotes the maturation of dendritic 

cells, which then drive Th2 differentiation, leading to the production of IL-4, IL-5, and IL-13.8 IL-33 directly activates 

ILC2s to produce large amounts of type 2 cytokines, contributing to eosinophilic inflammation.9 IL-25 also stimulates 

ILC2s and Th2 cells, further amplifying the type 2 response.10 The sustained presence of these cytokines in the 

airway microenvironment perpetuates chronic inflammation and tissue remodeling characteristic of severe asthma and 

CRSwNP.11

In the context of COPD, while the primary drivers are often smoking and occupational exposures leading to neutrophilic 

inflammation, a significant proportion of patients experience an 'asthma-COPD overlap' (ACO) or have eosinophilic 

inflammation.12 In these individuals, epithelial alarmins may play a role in sensitizing the airways to type 2 responses, 

contributing to exacerbation frequency and severity.13 For example, studies have shown increased IL-33 expression 

in the lungs of COPD patients, particularly during exacerbations, suggesting its involvement in acute inflammatory 

flares.14 The recognition of these shared upstream mediators provides a rationale for developing therapies that target 

these epithelial cytokines, potentially offering benefits across multiple inflammatory airway diseases.15

The presentations at ATS 2026 included both preclinical data from in vitro and animal models, demonstrating the 

direct effects of these cytokines on immune cell activation and tissue pathology, as well as clinical observations from 

patient cohorts. These clinical studies involved analyses of cytokine levels in sputum, bronchoalveolar lavage fluid, 

and nasal polyp tissue from patients with varying disease severities and phenotypes. Patient populations included 

individuals with severe refractory asthma, those undergoing surgical intervention for CRSwNP, and COPD patients 

with a history of frequent exacerbations or documented eosinophilia. The methodologies employed included advanced 

immunophenotyping, gene expression profiling, and immunohistochemistry to localize and quantify these epithelial 

alarmins and their downstream effectors. This comprehensive approach allowed for a robust characterization of the 

epithelial cytokine landscape across these conditions.

Limitations of current research include the heterogeneity within each disease, making it challenging to identify a single, 

universally effective therapeutic target. The precise triggers for epithelial alarmin release can vary, and the downstream 

consequences are influenced by the specific cellular context and genetic background of the individual. Furthermore, 

while the presence of these cytokines is well-established, the exact contribution of each alarmin to disease progression 

and therapeutic response in different patient subsets requires further elucidation through prospective clinical trials. The 

complex interplay between genetic predispositions, environmental exposures, and the host immune response necessitates 

a more nuanced understanding of how these epithelial pathways are initiated and sustained in different individuals. 

Future research will need to focus on identifying biomarkers that predict response to alarmin-targeted therapies and on 

understanding the long-term effects of modulating these fundamental epithelial pathways.16

For a comprehensive overview of the respiratory conditions discussed, including current management strategies and 

future directions, consult the Oxford Handbook of Respiratory Medicine.

CLINICAL IMPLICATIONS
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The emphasis on epithelial cytokines as common drivers across severe asthma, CRSwNP, and COPD at ATS 

2026 is a welcome, if overdue, acknowledgment of biological reality. For too long, specialists have operated 

within silos, treating the nose, lungs, or bronchi as isolated systems. This unified perspective should encourage 

clinicians to consider the broader inflammatory landscape in their patients, particularly those with co-morbid 

conditions. A patient presenting with severe asthma and CRSwNP, for example, is not merely suffering from 

two distinct diseases, but rather from a systemic predisposition to type 2 inflammation, initiated by common 

epithelial alarmins. This understanding should prompt a more holistic diagnostic approach, moving beyond 

organ-specific symptom management.

From an industry perspective, this convergence of pathways presents a clear opportunity. Biologics targeting 

downstream type 2 cytokines (e.g., anti-IL-5, anti-IL-4R±) have demonstrated efficacy in severe asthma and 

CRSwNP. However, targeting upstream epithelial alarmins like TSLP (e.g., tezepelumab) or IL-33 could offer 

a broader therapeutic net, potentially impacting a wider range of patients and conditions, including those with 

eosinophilic COPD. This could lead to a more streamlined development pipeline and a more efficient allocation 

of research resources. The challenge will be to identify the specific patient phenotypes most likely to benefit 

from these upstream interventions, moving beyond a 'one-size-fits-all' approach to precision medicine.

For patients, the implications are significant. A unified understanding of their inflammatory disease could lead 

to more effective, less fragmented care. Instead of managing multiple prescriptions from different specialists, 

future therapies targeting these common pathways might offer a single, more comprehensive treatment option. 

This could reduce polypharmacy, improve adherence, and ultimately enhance quality of life. However, it also 

places a greater onus on primary care physicians and specialists to collaborate and communicate, ensuring 

that the patient's entire inflammatory burden is considered, not just the most prominent symptom at any given 

time. The promise of a more integrated approach to chronic airway disease management is compelling, but 

its realization will depend on careful clinical implementation and continued research into patient stratification.
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