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Chronic inflammatory diseases, from inflammatory bowel disease to atopic dermatitis, often present as a 

relentless cycle of flares and remissions, driven by complex immunological dysregulation. For many patients, 

current therapies focus on suppressing inflammation, but true, sustained remission remains an elusive goal. The 

integrity of epithelial barriers, long considered a passive physical separation, is now understood as an active 

immunological interface, playing a far more central role in disease pathogenesis than previously appreciated.

K E Y  TA K E AWAY S

º The Pivot: Epithelial barrier dysfunction is not merely a consequence of inflammation but a primary driver, 

offering a novel therapeutic target.

º The Data: No specific trial data is available for this general topic, but the concept underpins emerging 

therapeutic strategies.

º The Action: Clinicians should consider epithelial health as a fundamental component of disease 

management, integrating strategies that support barrier function alongside immunomodulatory 

approaches.

The epithelial barrier, whether in the gut, skin, or respiratory tract, serves as the body's first line of defense against 

environmental insults, pathogens, and allergens. This intricate layer of cells, held together by tight junctions, adherens 

junctions, and desmosomes, regulates permeability and prevents the uncontrolled passage of harmful substances into 

the underlying tissues. When this barrier is compromised, it can trigger or exacerbate chronic inflammation, creating 

a vicious cycle that perpetuates disease activity. This understanding shifts the focus from solely targeting downstream 

inflammatory mediators to addressing the foundational health of these protective surfaces.

In conditions like inflammatory bowel disease (IBD), a compromised intestinal epithelial barrier allows luminal 

antigens and microbes to translocate into the lamina propria, initiating and sustaining an immune response. This 'leaky 

gut' phenomenon is well-documented in both Crohn's disease and ulcerative colitis. Similarly, in atopic dermatitis, 

a dysfunctional skin barrier, often due to genetic predispositions affecting filaggrin production, leads to increased 

transepidermal water loss and enhanced penetration of allergens and irritants. This sets the stage for the characteristic 

Th2-mediated inflammation. The respiratory epithelium in asthma and chronic obstructive pulmonary disease (COPD) 

also exhibits impaired barrier function, contributing to airway hyperresponsiveness and chronic inflammation.

The Mechanisms of Barrier Dysfunction
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Epithelial barrier dysfunction is a complex relationship of genetic, environmental, and immunological factors. Genetic 

polymorphisms in genes encoding tight junction proteins, mucins, or antimicrobial peptides can predispose individuals 

to barrier defects. Environmental triggers, such as dietary components, microbial dysbiosis, pollutants, and allergens, can 

directly damage epithelial cells or induce inflammatory responses that disrupt junctional complexes. For example, certain 

food additives or emulsifiers have been implicated in altering gut microbiota and increasing intestinal permeability. 

Smoking is a well-known disruptor of respiratory epithelial integrity.

Immune cells and their secreted cytokines also play a significant role in modulating barrier function. Pro-inflammatory 

cytokines like TNF-alpha, IL-1beta, and IFN-gamma, often elevated in chronic inflammatory states, can directly 

weaken tight junctions, increasing paracellular permeability. Conversely, anti-inflammatory cytokines, such as IL-10 

and TGF-beta, can promote barrier repair and integrity. The intricate crosstalk between epithelial cells, immune cells, 

and the microbiome dictates the overall health and function of these barriers, with the stake being disease progression. 

Understanding these mechanisms offers multiple points of intervention.

Targeting Barrier Repair: Emerging Strategies
Given the central role of epithelial integrity, therapeutic strategies aimed at restoring and maintaining barrier function 

are gaining traction. These approaches often complement traditional immunomodulatory treatments, offering a more 

holistic path towards sustained remission. One area of focus involves nutritional interventions, particularly in gut-related 

conditions. Probiotics and prebiotics, by modulating the gut microbiome, can indirectly support barrier function by 

reducing dysbiosis and promoting the production of beneficial metabolites like short-chain fatty acids, which serve as 

an energy source for colonocytes and strengthen the epithelial layer. Dietary modifications, such as reducing intake of 

processed foods and increasing fiber, can also contribute to a healthier gut environment.

Pharmacological interventions are also being explored. In IBD, some therapies, beyond their direct anti-inflammatory 

effects, may also have beneficial impacts on the epithelial barrier. For instance, certain biologics that target specific 

cytokines or leukocyte trafficking pathways can indirectly reduce inflammation-induced barrier damage. There is also 

interest in agents that directly enhance tight junction integrity or promote epithelial cell regeneration. For skin conditions 

like atopic dermatitis, emollients and topical barrier creams are standard care, aiming to physically restore the skin barrier 

and reduce allergen penetration. Newer topical agents are being developed to directly enhance filaggrin expression or 

improve lipid composition in the stratum corneum. The maintenance of atopic dermatitis remission often hinges on these 

combined approaches.

Beyond the Gut and Skin: Other Epithelial Interfaces
The concept of epithelial health extends beyond the gastrointestinal tract and skin. In the respiratory system, chronic 

conditions like asthma and COPD are characterized by persistent inflammation and structural changes in the airway 

epithelium. A compromised respiratory barrier can lead to increased susceptibility to infections, enhanced allergen 

sensitization, and heightened inflammatory responses. Therapies that aim to restore respiratory epithelial integrity, such 

as inhaled corticosteroids, may exert some of their beneficial effects through this mechanism, reducing permeability and 

enhancing mucociliary clearance. Still, specific agents designed to directly target respiratory barrier repair are largely 

investigational.

Even in less obvious contexts, such as the ocular surface in dry eye disease or the vaginal epithelium in recurrent 
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infections, barrier dysfunction plays a role. The ocular surface epithelium, when compromised, can lead to increased 

evaporation, inflammation, and discomfort. Lubricating eye drops and anti-inflammatory agents aim to restore the 

integrity of this delicate surface. In the vaginal tract, a healthy epithelial barrier and a balanced microbiome are important 

for preventing recurrent bacterial vaginosis or candidiasis. Probiotic interventions and pH-modulating therapies are often 

employed to support this barrier. Clinicians can find comprehensive guidance on managing various conditions in the 

Oxford Handbook of Clinical Medicine, which covers a broad spectrum of internal medicine.

The Challenge of Measurement and Personalization
One of the significant challenges in advancing barrier-focused therapies is the lack of easily accessible and reliable 

biomarkers for epithelial integrity. While research methods like Ussing chambers or transepithelial electrical resistance 

(TEER) are valuable in vitro, their clinical applicability is limited. Non-invasive methods, such as measuring zonulin 

or diamine oxidase in serum or stool, are available but often lack the specificity and sensitivity required for routine 

clinical use. Developing robust biomarkers that can accurately assess barrier function in real-time and predict therapeutic 

response is essential for personalizing treatment strategies.

The heterogeneity of barrier dysfunction across different patients and disease subtypes necessitates a personalized 

approach. What works for one patient with IBD may not be effective for another, depending on the specific genetic, 

microbial, and immunological drivers of their barrier defect. Integrating multi-omics data, including genomics, 

transcriptomics, and metabolomics, could help identify specific endotypes of barrier dysfunction, guiding the selection 

of targeted therapies. The complexity of these interactions means that a single 'magic bullet' for barrier repair is unlikely. 

Instead, a combination of dietary, microbial, and pharmacological interventions will likely be required.

Where the Field is Headed
The growing recognition of epithelial health as a key determinant of disease remission is pushing research towards novel 

therapeutic avenues. This includes the development of small molecules that directly modulate tight junction proteins, 

growth factors that promote epithelial regeneration, and engineered probiotics designed to deliver barrier-enhancing 

compounds. The field is also exploring the potential of fecal microbiota transplantation (FMT) to restore a healthy gut 

microbiome and, by extension, improve intestinal barrier function in conditions like recurrent Clostridioides difficile 

infection and, increasingly, IBD. The impact of immunomodulators on epithelial health is also a subject of ongoing 

investigation.

The goal is to move beyond simply suppressing symptoms to achieving true, sustained remission by addressing the 

underlying pathology of barrier dysfunction. This requires a deeper understanding of the molecular mechanisms involved 

and the development of precise diagnostic tools and targeted therapies. The journey from barrier repair to better outcomes 

is complex, but the foundational science is compelling. The next generation of therapies will likely integrate both 

immunomodulatory and barrier-restoring components, offering a more comprehensive approach to chronic inflammatory 

diseases. Whether these benefits extend to broader groups of patients with diverse epithelial barrier issues remains an 

open question for future trials.

CLINICAL IMPLICATIONS
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The shift towards recognizing epithelial barrier dysfunction as a primary driver, rather than just a consequence, 

of chronic inflammatory diseases has profound implications for clinical practice. It means that simply quelling 

inflammation with biologics or immunosuppressants may not be enough for sustained remission if the 

underlying barrier defect persists. Clinicians should consider a more holistic view, integrating strategies that 

actively support and repair epithelial integrity.

This perspective opens the door for adjunctive therapies that might otherwise be overlooked. Nutritional 

counseling, targeted probiotic or prebiotic interventions, and even specific topical formulations for skin 

conditions become more than just supportive care; they become integral components of a remission-focused 

treatment plan. For instance, in IBD, optimizing dietary fiber and considering specific microbial interventions 

could enhance the efficacy of anti-TNF agents.

The challenge lies in the current lack of robust, clinically accessible biomarkers for epithelial barrier function. 

Without clear metrics, it is difficult to precisely tailor and monitor barrier-focused interventions. This gap 

highlights an unmet need for diagnostic innovation, which will be essential for moving these concepts from 

theory to routine clinical application. Until then, a pragmatic approach involves addressing known disruptors 

and supporting general epithelial health.

This evolving understanding suggests that achieving deep, durable remission in many chronic inflammatory 

conditions will require a multi-pronged attack. Combining potent immunomodulation with strategies that 

actively restore and maintain the body's protective barriers offers a more comprehensive and potentially more 

effective path forward for patients struggling with these debilitating diseases.
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MEDICAL DISCLAIMER
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.
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