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Introduction

Mucosal surfaces, including the respiratory, 
gastrointestinal, and urogenital tracts, serve as 
the body’s primary interface with the external 
environment. These tissues are constantly 
exposed to pathogens, allergens, and 
environmental stimuli. Traditionally, diseases 
affecting mucosal tissues were classified based 
on clinical symptoms. However, emerging 
research emphasizes the importance of 
“mucosal endotypes,” which are subtypes of 
disease defined by distinct molecular and 
immunological mechanisms rather than 
outward symptoms. This approach is reshaping 
diagnosis and treatment strategies.

Concept and Biological Basis

Mucosal endotypes are characterized by 
specific immune pathways, cellular profiles, 
and cytokine patterns. For example, in 
airway diseases such as asthma or chronic 
rhinosinusitis, different endotypes may involve 
Type 2 inflammation (driven by cytokines like 
IL-4, IL-5, and IL-13) or non-Type 2 pathways 
involving neutrophilic inflammation. These 
distinctions are crucial because patients with 
similar symptoms may respond differently 
to treatments depending on their underlying 
endotype.

Advances in genomics, transcriptomics, and 
proteomics have enabled the identification 

of these endotypes. Biomarkers such as 
eosinophil counts, IgE levels, and gene 
expression signatures are increasingly used to 
classify patients more precisely.

Clinical Implications and Future Directions

Recognizing mucosal endotypes has significant 
implications for precision medicine. Targeted 
therapies, including biologics, can be tailored 
to specific inflammatory pathways, improving 
treatment outcomes and reducing unnecessary 
interventions. For instance, anti-IL-5 therapies 
are particularly effective in patients with 
eosinophilic endotypes.

Despite these advances, challenges remain, 
including the need for standardized diagnostic 
criteria and accessible biomarker testing. 
Future research aims to integrate multi-omics 
data and develop non-invasive diagnostic tools 
to refine endotype classification further.

Conclusion

Mucosal endotypes represent a paradigm 
shift in understanding and managing 
mucosal diseases. By focusing on underlying 
mechanisms rather than symptoms alone, this 
approach enables more accurate diagnoses and 
personalized treatments. Continued research 
and technological innovation will be essential 
in translating these insights into routine 
clinical practice, ultimately improving patient 
care worldwide.
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