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Severe asthma and chronic rhinosinusitis with nasal polyps (CRSwNP) represent significant challenges in 

respiratory and ENT medicine. These conditions often coexist, driven by complex inflammatory pathways that 

resist conventional therapies. Understanding the shared mechanisms, particularly those originating from the 

epithelial barrier, is critical for developing more effective treatments.

The focus on thymic stromal lymphopoietin (TSLP) as a key upstream cytokine in these epithelial-driven 

inflammatory responses offers a new therapeutic avenue. This approach aims to interrupt the inflammatory 

cascade at an early stage, potentially benefiting patients with these difficult-to-treat diseases.

K E Y  TA K E AWAY S

º The Pivot: Targeting TSLP provides an upstream intervention for type 2 inflammation, distinct from 

targeting downstream cytokines.

º The Data: Clinical development programs have explored TSLP inhibition in severe asthma and CRSwNP, 

showing reductions in exacerbations and improvements in disease markers.

º The Action: Clinicians should consider the potential for TSLP inhibitors in patients with severe, uncontrolled 

asthma and CRSwNP, especially those with evidence of type 2 inflammation.

Epithelial cells form the primary barrier against environmental insults in the airways and nasal passages. When this 

barrier is compromised, as is often the case in conditions like severe asthma and chronic rhinosinusitis with nasal 

polyps (CRSwNP), it can trigger a cascade of inflammatory responses. These responses are frequently characterized 

by type 2 inflammation, involving cytokines such as IL-4, IL-5, and IL-13, which drive eosinophilic inflammation, IgE 

production, and mucus hypersecretion. The persistent nature of this inflammation contributes to the chronic symptoms, 

exacerbations, and structural changes seen in these diseases.

Patients with severe asthma experience persistent symptoms despite high-dose inhaled corticosteroids and long-acting 

beta-agonists, often requiring oral corticosteroids. CRSwNP, similarly, is marked by chronic inflammation of the 

nasal and paranasal sinus mucosa, leading to nasal obstruction, discharge, facial pain, and anosmia. The presence of 

comorbid severe asthma and CRSwNP further complicates management, as the underlying inflammatory drivers are 

often interconnected. Current standard-of-care treatments, including corticosteroids, sinus surgery for CRSwNP, and 

existing biologics targeting specific type 2 cytokines, do not always provide adequate control for all patients. This leaves 

a substantial unmet need for therapies that can address the root causes of inflammation more broadly.

The Role of TSLP in Epithelial Inflammation
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Thymic stromal lymphopoietin (TSLP) is an epithelial-derived cytokine, released by epithelial cells in response to 

various triggers, including allergens, viruses, and pollutants. It acts as an 'alarmin,' signaling danger to the immune 

system and initiating a type 2 inflammatory cascade. TSLP directly activates dendritic cells, which then prime naive T 

cells to differentiate into Th2 cells. These Th2 cells subsequently produce IL-4, IL-5, and IL-13, perpetuating the type 

2 inflammatory response. TSLP also directly acts on mast cells, basophils, and innate lymphoid cells (ILC2s), further 

amplifying inflammation. This upstream position in the inflammatory pathway makes TSLP an attractive therapeutic 

target, as inhibiting it could potentially block multiple downstream inflammatory mediators simultaneously.

The mechanism of TSLP's action is distinct from other biologics that target individual downstream cytokines. For 

example, therapies that block IL-5 primarily reduce eosinophilic inflammation, while those targeting IL-4/IL-13 address 

a broader range of type 2 responses. TSLP inhibition, by acting at an earlier stage, aims to prevent the initiation and 

amplification of these diverse type 2 pathways. This broad impact could be particularly beneficial for patients whose 

disease is driven by multiple type 2 inflammatory components or those who do not respond adequately to more targeted 

therapies. The role of epithelial cytokines in linking severe asthma and CRSwNP has been a subject of ongoing research, 

highlighting the interconnectedness of these conditions.

Clinical Development in Severe Asthma
In severe asthma, TSLP inhibition has been investigated as a strategy to reduce exacerbations and improve lung function. 

Patients with severe asthma often experience frequent exacerbations, leading to hospitalizations and a decline in quality 

of life. These exacerbations are frequently associated with type 2 inflammation, but some patients may also present with 

mixed or non-type 2 inflammatory phenotypes. The broad action of TSLP inhibition could offer benefits across a wider 

spectrum of severe asthma patients, including those who do not fit neatly into a specific biomarker-defined subgroup.

Clinical trials have explored the efficacy of TSLP inhibitors in reducing the annual rate of asthma exacerbations. 

These studies typically enroll patients with uncontrolled severe asthma despite standard therapy, often requiring oral 

corticosteroids. The primary endpoint in such trials is usually the annualized asthma exacerbation rate, with secondary 

endpoints including measures of lung function (e.g., FEV1), symptom control, and reduction in oral corticosteroid use. 

Biomarkers of type 2 inflammation, such as blood eosinophil counts and fractional exhaled nitric oxide (FeNO), are also 

frequently monitored to assess the biological impact of the therapy. The goal is to demonstrate a clinically meaningful 

reduction in exacerbations and an improvement in overall asthma control, allowing patients to reduce or discontinue oral 

corticosteroids, which carry significant long-term side effects.

Addressing Chronic Rhinosinusitis with Nasal Polyps
CRSwNP is another condition where epithelial-driven inflammation plays a central role. The chronic inflammation leads 

to the formation of nasal polyps, which obstruct the nasal passages and impair olfaction. Surgical removal of polyps 

often provides only temporary relief, with high rates of recurrence. Existing medical therapies, including topical and 

systemic corticosteroids, offer symptomatic relief but do not address the underlying inflammatory drivers effectively in 

all patients. Biologics targeting IL-4/IL-13 or IL-5 have shown efficacy in reducing polyp size and improving symptoms, 

but a significant proportion of patients still experience persistent disease.

TSLP inhibition in CRSwNP aims to reduce polyp burden, improve nasal patency, and restore olfactory function by 

targeting the upstream inflammatory signals. Clinical trials in CRSwNP typically evaluate endpoints such as nasal polyp 
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score (NPS), nasal congestion severity, and objective measures of olfaction. Patients enrolled in these studies often have 

a history of recurrent polyps and previous sinus surgery, highlighting the refractory nature of their disease. The hope 

is that by blocking TSLP, the formation and growth of polyps can be suppressed more effectively, leading to sustained 

improvements in patient outcomes and reducing the need for repeated surgical interventions. The challenges in managing 

chronic ENT conditions often extend beyond pharmacological interventions, underscoring the need for comprehensive 

approaches.

Comorbid Disease and Broader Implications
The comorbidity of severe asthma and CRSwNP is common, with a significant proportion of patients experiencing both 

conditions. This overlap suggests shared underlying inflammatory pathways, making a single therapeutic agent that 

can address both conditions particularly appealing. TSLP, given its upstream role in type 2 inflammation, is a strong 

candidate for such a pan-respiratory approach. By targeting a common driver, TSLP inhibitors could simplify treatment 

regimens and improve outcomes for patients suffering from both diseases.

The potential for TSLP inhibitors to impact multiple type 2 inflammatory diseases extends beyond asthma and CRSwNP. 

Conditions such as atopic dermatitis and eosinophilic esophagitis also share elements of type 2 inflammation, suggesting 

that a broader application of TSLP inhibition might be possible. This broad applicability could redefine treatment 

strategies for a range of allergic and inflammatory disorders, moving towards a more mechanism-based approach 

rather than disease-specific interventions. For clinicians navigating complex inflammatory conditions, a comprehensive 

reference like the Oxford Handbook of Clinical Immunology and Allergy can be invaluable.

Safety and Tolerability Considerations
As with any novel biologic therapy, the safety and tolerability profile of TSLP inhibitors is a critical consideration for 

patient well-being. Clinical trials rigorously assess adverse events, including infections, injection site reactions, and 

potential immune-related adverse events. Given that TSLP plays a role in immune surveillance, particularly against viral 

infections, there is a need to monitor for any increased susceptibility to certain pathogens. The long-term safety data 

will be crucial in establishing the overall risk-benefit profile of these agents, especially for chronic conditions requiring 

prolonged treatment. The balance between efficacy and safety is always paramount, and ongoing pharmacovigilance will 

be essential once these therapies become more widely available. The development of new therapies for inflammatory 

conditions often involves careful consideration of the immune system's delicate balance, a topic frequently discussed in 

the context of B-cell targeting in autoimmune diseases.

The open-label design of some early-phase studies is an obvious caveat, as patient and investigator knowledge of 

treatment assignment can influence reported outcomes. Later-phase, placebo-controlled trials are essential to confirm 

efficacy and fully characterize the safety profile. The generalizability of findings to real-world populations, which often 

include patients with more complex comorbidities or those excluded from trials, also remains an important question. 

Whether benefits extend to patients with non-type 2 inflammation or those with less severe disease also remains unclear, 

as current trials focus on severe, refractory cases. The cost-effectiveness of these advanced therapies will also be a 

significant factor in their adoption, particularly in healthcare systems with constrained budgets.

CLINICAL IMPLICATIONS
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The emergence of TSLP inhibitors signals a shift in how we approach epithelial-driven inflammatory diseases. 

By targeting an upstream cytokine, these therapies offer a broader impact on type 2 inflammation than existing 

biologics, which often focus on downstream mediators. This could mean better control for patients who have 

exhausted other options, particularly those with severe, comorbid asthma and CRSwNP.

Clinicians should recognize that TSLP inhibition represents a distinct mechanism of action. It is not simply 

another anti-IL-5 or anti-IL-4/13. This difference may translate into efficacy for patients who do not respond 

adequately to current targeted biologics, or for those with less clearly defined type 2 phenotypes. The potential 

to reduce oral corticosteroid burden is a significant benefit, given the well-documented long-term toxicities of 

systemic steroids.

But the practical implementation will require careful patient selection. Identifying which patients are most likely 

to benefit from TSLP inhibition, perhaps through specific biomarker profiles, will be key to optimizing outcomes 

and ensuring cost-effective use of these advanced therapies. The long-term safety data, particularly regarding 

immune surveillance, will also need close monitoring as real-world experience accumulates.

The pipeline for these therapies suggests a future where clinicians have more tools to manage complex 

inflammatory diseases. The challenge will be integrating them effectively into existing treatment algorithms, 

ensuring they reach the patients who need them most without over-treating those who might still respond to 

less intensive interventions.
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