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Abstract: Respiratory type 2 inflammatory diseases, including asthma and allergic rhinitis (AR), and chronic rhinosinusitis with nasal 
polyps (CRSwNP), are characterized by epithelial dysfunction, immune dysregulation, and chronic airway inflammation. Interleukin- 
31 (IL-31), primarily produced by Th2 cells and other immune and structural cells, has emerged as a pivotal mediator in these 
conditions. By activating the JAK/STAT and MAPK signaling, IL-31 drives chemokine release, eosinophil recruitment, mucus 
hypersecretion, and neuroimmune responses. Clinical studies demonstrate that IL-31 levels are elevated and correlate with disease 
severity, positioning IL-31 as a promising biomarker for diagnosis, prognosis, and treatment response monitoring. Importantly, IL-31 
uniquely links type 2 inflammation with sensory nerve dysfunction, addressing unmet clinical needs not fully resolved by conventional 
IL-4/IL-5–targeted therapies. In this review, we synthesize current mechanistic and clinical evidence on IL-31 in asthma, AR, and 
CRSwNP, highlight its distinct value compared with other cytokines, and outline the major challenges and research questions that 
remain unanswered. We further discuss potential translational strategies, including biomarker development and IL-31–targeted 
interventions, which may provide new opportunities for precision medicine in respiratory type 2 inflammatory diseases. 
Keywords: IL-31, respiratory inflammatory diseases, T type 2 cells, mechanism of action, therapeutic targets

Introduction
Type 2 inflammation is predominantly mediated by T type 2 cells, type II innate lymphoid cells (ILC2s) and their 
secreted cytokines, including IL-4, IL-5, and IL-13. Its key pathophysiological characteristics include epithelial dysfunc
tion, excessive mucous gland secretion, immune cell infiltration, airway remodeling, and neuroimmune interactions.1–3 

The term “ Respiratory Type 2 Inflammatory Diseases” does not represent a single clinical diagnosis but rather serves as 
a conceptual umbrella for a group of clinically heterogeneous chronic airway conditions that are unified by these core 
mechanisms of Type 2 inflammation. This grouping encompasses a spectrum of disorders affecting both the upper and 
lower airways, with prototypical examples including asthma, AR, and CRSwNP. Although clinically distinct, their shared 
immunopathological pathway often leads to significant comorbidity and mutual exacerbation. Given their chronic and 
recurrent nature, these diseases profoundly impair patient quality of life and impose a substantial socioeconomic burden. 
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Therefore, a deeper understanding of their shared pathogenetic mechanisms to facilitate the development of precision- 
targeted therapies is a critical and urgent medical need.

IL-31 is a member of the interleukin 6 (IL-6) cytokine family and is mainly produced by activated T cells, especially 
T type 2 cells.4 Additionally, IL-31 is also secreted by dendritic cells, eosinophils, M2 macrophages, keratinocytes, and 
fibroblasts.5–7 Unlike other IL-6 family members, IL-31 does not signal through gp130 receptor subunit. Instead, it forms 
a heterodimers receptor complex composed of IL-31-specific receptor α (IL-31RA) and oncostatin M receptor β (OSM 
Rβ).4 The IL-31 receptor complex is highly expressed in epithelial cells and keratinocytes,4 as well as in gastrointestinal 
tract, smooth muscle cells, dorsal root ganglia, and immune cells including eosinophils, basophils, mast cells, and 
macrophages (Figure 1).8–10 Ip et al and Chattopadhyay, et al investigated the IL-31-activated signaling pathways using 
bronchial epithelial cell line (BEAS-2B) and alveolar epithelial cell line (A549), respectively. Their studies revealed that 
in the pulmonary epithelium, IL-31 activates JAK-STAT and MAPK pathways (including ERK, JNK, and p38 MAPK), 
exhibiting greater activity compared to other cytokines of the IL-6 family.11,12 However, research on IL-31-activated 
signaling pathways in other respiratory diseases remains limited. Moreover, the interactions between these pathways and 
their specific regulatory mechanisms across various respiratory conditions are not well understood and require further 
investigation.

Figure 1 The multifaceted mechanistic role of IL-31 in respiratory type 2 inflammatory diseases. This figure illustrates the central role of Interleukin-31 (IL-31) in the 
pathogenesis of respiratory type 2 inflammation. IL-31 is produced by a variety of immune and structural cells, including T helper 2 cells, type 2 innate lymphoid cells, 
eosinophils, mast cells, and fibroblasts. Subsequently, by acting on multiple target cells, it orchestrates a complex inflammatory cascade, activating various immune cells to 
release a spectrum of type 2 cytokines (eg, IL-4, IL-5, IL-13), chemokines (eg, CCL2), and IgE that amplify the allergic inflammatory response. Although the expression of its 
receptor on airway epithelial cells has been confirmed, the comprehensive impact of IL-31 on epithelial function remains unclear. Unidirectional arrows indicate secretion of 
a molecule or its action upon a target cell. Bidirectional arrows suggest a feedback loop, where a cell type can both produce IL-31 and be activated by it. 
Abbreviations: DC, dendritic cell; Eos, eosinophil; Fibro, fibroblast; GM-CSF, granulocyte-macrophage colony-stimulating factor; ILC2, type 2 innate lymphoid cell; Macro, 
macrophage; Mast, mast cell; OSMRβ, oncostatin M receptor β; Th2, T helper 2 cell.
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While IL-31 has been extensively studied in the context of atopic dermatitis, yielding promising clinical results as 
a therapeutic target,13–16 its role in respiratory type 2 inflammatory diseases remains a comparatively underexplored and 
emerging field. Nonetheless, nascent evidence suggests its potential involvement in airway pathogenesis, possibly 
through contributions to mucus overproduction, airway remodeling, and sustained inflammatory responses. Recent 
studies have primarily focused on its interactions with immune and epithelial cells, and its ability to promote the 
production of pro-inflammatory mediators.17–19 Although research on IL-31 in respiratory diseases remains in its early 
stages, current findings underscore its pivotal role in regulating inflammation, modulating immune responses, and 
contributing to tissue remodeling. Further elucidation of its mechanistic involvement in respiratory type 2 inflammatory 
diseases will provide a solid scientific foundation for the development of novel therapeutic strategies.

This review summarizes the role of IL-31 in respiratory type 2 inflammatory diseases and outlines recent research 
advance. It provides a foundation for future basic and clinical investigations, supports the development of IL-31-targeted 
therapies and offers new perspectives for improving patient outcomes.

The Mechanistic Role of IL-31 in Respiratory Type 2 Inflammatory Diseases
The Role of the IL-31 in the Pathogenesis of Asthma
While initially linked to the pro-inflammatory cascade in allergic diseases, recent evidence reveals that the IL-31/IL-31RA 
signaling axis plays a complex and multifaceted role in asthma, exhibiting both pro- and anti-inflammatory functions. 
Furthermore, its receptor, IL-31RA, demonstrates critical functions independent of its ligand, IL-31 (Table 1).20–23

The Pro-Inflammatory Role of IL-31: An Early Driver and Amplifier of Inflammation
IL-31 acts as a pro-inflammatory mediator, playing a dual role as both a driver and an amplifier of the inflammatory 
cascade. Its pro-inflammatory action is closely linked to the classic type 2 inflammatory pathway, as its expression levels 
positively correlate with key Th2 cytokines, including IL-5, IL-13, and thymic stromal lymphopoietin (TSLP), as well as 
total serum IgE.19,21,26,27 Moreover, IL-4 can induce IL-31 production from T cells, suggesting a positive feedback loop 
within the Th2 network.28 Mechanistically, following an allergen challenge, both IL-31 and its receptor IL-31RA are 
upregulated in the lungs of asthmatic mouse models.20 IL-31 then directly stimulates alveolar and bronchial epithelial 
cells to produce a wide array of chemokines, such as CCL5, CCL11 (Eotaxin-1), and CCL22. These chemokines are 
crucial for recruiting inflammatory cells—including eosinophils, T cells, and macrophages—to the airways, thereby 
initiating and amplifying local inflammation.20 Furthermore, a novel mechanism involving an IL-31/TRPV1 (Transient 
Receptor Potential Vanilloid 1) pathway has been identified in asthma exacerbated by environmental chemical exposure. 
Dermal exposure to diisononyl phthalate (DINP), for instance, elevates IL-31, which activates the TRPV1 pathway, 
leading to increased IL-4 secretion and a subsequent Th2 immune imbalance that aggravates asthma symptoms.29

The Anti-Inflammatory Role of IL-31: A Late-Phase “Brake” on Inflammation
Paradoxically, the IL-31/IL-31RA axis also functions as a negative regulator that limits the magnitude of type 2 
inflammation.20,24 This is strongly supported by studies on IL-31 transgenic (IL-31tg) mice, which, despite constitutively 
high levels of IL-31, exhibit significantly reduced allergen-induced lung inflammation, including diminished leukocyte 
and eosinophil infiltration and less mucus production.22 Conversely, this regulatory function is further substantiated by 
studies on IL-31RA knockout (IL-31RA−/−) mice. These mice consistently develop exacerbated type 2 inflammation in 
response to allergens or parasitic infections, characterized by more severe inflammation and higher Th2 cytokine 
production.22 One proposed mechanism is that high concentrations of IL-31 compete with Oncostatin M (OSM) for 
their shared receptor subunit, OSMRβ.25 This competition could suppress OSM-mediated pro-inflammatory effects, 
which are driven by factors like IL-6 and VEGF, thereby exerting an overall anti-inflammatory effect.22

IL-31RA Regulation of Airway Hyperresponsiveness
Recent studies have identified a novel, ligand-independent role for IL-31RA in directly promoting airway hyperrespon
siveness (AHR), a function distinct from its involvement in airway inflammation.23 In allergic asthma models, the 
expression of IL-31RA—but not its ligand IL-31—is significantly upregulated in the lungs. This upregulation is driven 
by key Th1 (IFN-γ) and Th2 (IL-4, IL-13) cytokines in airway smooth muscle cells (ASMCs).23 Crucially, the genetic 
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Table 1 The Role of IL-31 in Asthma

Mechanism of Action Affected Cells Specific Effect Signaling Pathway(s) References

Pro-inflammatory and Th2-Promoting Role Human Bronchial Epithelial Cells Induces the production and release of pro-inflammatory 
cytokines and chemokines, such as EGF, VEGF, MCP-1/ 

CCL2.

p38 MAPK, ERK, JNK, 
STAT3

[12,20]

Mouse Alveolar Epithelial Cells Promotes expression of inflammatory chemokines (CCL5, 

CCL6, CCL11, CCL16, CCL22, etc). that recruit 

macrophages, eosinophils, and T cells.

/ [20]

Eosinophils Activates eosinophils to release EGF, CCL2, IL-6, and IL-8, 

especially in co-culture with bronchial epithelial cells.

/ [12]

CD4+ T cells (specifically Th2 subset) IL-31 is predominantly produced by activated Th2 cells, 

linking it directly to the primary allergic inflammation 
pathway.

/ [12,20,21]

IL-31RA’s Role in AHR - Independent of IL-31 ASMC - Human & Murine Th1 (IFNγ) and Th2 (IL-4, IL-13) cytokines upregulate IL- 

31RA expression on ASMCs.

By increasing calcium and 

MLC phosphorylation after 

binding to the CHRM3 
receptor

[23]

Negative Regulatory / Suppressive Role Murine Model (IL-31RA knockout mice) IL-31RA knockout mice exhibit exacerbated type 2 
inflammation in the lung after challenge with S. mansoni 

eggs or OVA, with increased Th2 cytokines (IL-4, IL-5, IL- 

13) and enhanced T-cell proliferation.

STAT3 activation, 
associated with suppressive 

functions, is a dominant 

pathway for IL-31R 
signaling.

[20,22–25]

Murine Model (IL-31 transgenic mice) Mice overexpressing IL-31 show reduced allergen-induced 
lung inflammation, with diminished leukocyte infiltration, 

mucus production, and epithelial thickening.

/ [22]

Clinical Association & Biomarker Potential / IL-31 levels are significantly elevated in serum, BALF, and 

bronchial tissue of asthmatic patients compared to healthy 

controls, especially in atopic/allergic phenotypes.

/ [21,26,27]

/ IL-31 levels positively correlate with disease severity, total 

serum IgE, and Th2 cytokines (IL-5, IL-13).

/ [21,26]

/ IL-31 levels are inversely correlated with lung function 

(FEV₁) and asthma control metrics.

/ [21]

Abbreviations: EGF, epidermal growth factor; VEGF, vascular endothelial growth factor; MCP-1/CCL2, monocyte chemoattractant protein-1; MLC, myosin light chain; CHRM3, muscarinic acetylcholine receptor 3; AHR, airway 
hyperresponsiveness; ASMC, airway smooth muscle cells.
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loss of IL-31RA specifically attenuates AHR without affecting airway inflammation or mucus production, functionally 
decoupling the mechanism of AHR from the inflammatory response in these models. The underlying mechanism is 
a ligand-independent function where IL-31RA acts as a positive regulator of the muscarinic acetylcholine receptor 3 
(CHRM3) on ASMCs. IL-31RA physically interacts with CHRM3, enhancing its protein levels and thereby augmenting 
agonist-induced calcium signaling and myosin light chain phosphorylation, which directly promotes smooth muscle 
contraction and AHR.23

The Role of IL-31 in Allergic Rhinitis (AR)
In recent years, growing evidence shows that Interleukin-31 (IL-31) plays a key role in the pathogenesis of allergic 
rhinitis (AR). IL-31 is an important clinical biomarker and is also involved in driving key symptoms.17,19,30

IL-31 Is a Strong Biomarker for AR Activity and Severity
Many clinical studies confirm that both adult and pediatric patients with AR have higher systemic and local levels of IL-31. 
Compared to healthy controls, IL-31 levels are significantly increased in the serum, nasal lavage fluid, and nasal mucosal 
tissue of AR patients.19,30–32 (Table 2). Notably, the level of IL-31 is closely related to disease severity. In pediatric patients, 
IL-31 concentration is positively correlated with total IgE levels and eosinophil counts, especially in children who also have 
asthma.30 After allergen challenge, IL-31 is released mainly during the late-phase reaction, and its concentration correlates 
with the severity of nasal symptoms and the level of the key Th2 cytokine IL-13.17 This link to severity is further solidified 
by findings that the amount of pollen-induced IL-31 production by PBMCs is selectively associated with a poorer quality of 
life (QOL) in AR patients, a correlation not observed with IL-5 or IL-13, suggesting a unique role for IL-31 in the disease’s 
impact.33 These findings establish IL-31 as a reliable biomarker for disease activity and Th2 inflammation in AR.

Driving Nasal Itching and Mucus Secretion
The role of IL-31 in allergic rhinitis (AR) is especially clear in how it directly causes two main symptoms: nasal itching 
and mucus secretion. For nasal itching, recent research has identified the IL-31/CysLT2R axis as a key pathway. In the 
nasal epithelial cells of AR patients, the expression of both IL-31 and cysteinyl leukotriene receptor 2 (CysLT2R) is 
significantly increased. Most importantly, the levels of IL-31 and CysLT2R are specifically associated with the severity of 
nasal itching, but not with other symptoms like congestion or a runny nose.34 In parallel, IL-31 is an important driver of 

Table 2 The Role of IL-31 in AR

Mechanism of Action Affected Cells Specific Effect References

Clinical Association & Biomarker 
Potential

/ IL-31 mRNA and protein levels are significantly elevated in the serum, 
plasma, and nasal lavage fluid. Levels are particularly high in patients 

who also have asthma.

[17–19,30,32–34]

/ Nasal allergen challenge induces a local release of IL-31, primarily 
during the late-phase allergic reaction (peaking around 5 hours).

[17]

/ Serum/plasma IL-31 levels positively correlate with total IgE, eosinophil 
counts, ECP, and the severity of QOL impairment.

[30,33]

Promotion of Pro-inflammatory 
Mediators

HNECs & PBMCs IL-31 stimulation directly induces the production of Th2 cytokines (IL- 
4, IL-5, IL-13).

[30]

Human Airway Epithelial Cells IL-31 induces MUC5AC gene expression and enhances this effect by 
cooperating with other Th2 cytokines like IL-4, IL-9, and IL-13.

[18,30]

HNECs IL-31 directly induces CysLT2R expression and their levels are strongly 
correlated

[34]

CD3+ T-cells / Patients with AR The IL-33/ST2 axis is involved in controlling the Th2/IL-31 immune 
response. Plasma/serum levels of IL-33 and IL-31 are strongly and 

positively correlated in AR patients.

[31,32]

Abbreviations: ECP, eosinophil cationic protein; QOL, quality of life; HNECs, human nasal epithelial cells; PBMCs, peripheral blood mononuclear cells; CysLT2R, cysteinyl 
leukotriene receptor 2.
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excess mucus production. In the nasal mucosa of AR patients, the expression of IL-31 and its receptor (IL-31RA) is 
increased, mainly in the submucosal glands. Functional studies show that IL-31 directly causes human airway epithelial 
cell lines to express the MUC5AC gene, a major respiratory mucin. Furthermore, IL-31 works together with other Th2 
cytokines like IL-4 and IL-13 to increase MUC5AC gene expression, confirming its role as a direct cause of mucus 
hypersecretion in AR.18

The Role of IL-31 in Chronic Rhinosinusitis with Nasal Polyps (CRSwNP)
IL-31 is also implicated in the pathogenesis of chronic rhinosinusitis with nasal polyps (CRSwNP). In nasal polyp 
tissues, IL-31 expression is significantly elevated and correlates with clinical disease severity.35 Mechanistically, IL-31 
appears to drive the local Th2 inflammatory environment. Its levels are positively correlated with key Th2 cytokines, and 
it may amplify the Th2 response and eosinophilic inflammation by directly stimulating epithelial cells.35 However, as 
research on its role in CRSwNP is still emerging, the comprehensive mechanisms of IL-31 in this disease warrant further 
investigation.

An Unbiased Summary: The Dual Role and Future Perspectives
While IL-31 is primarily recognized for its pro-inflammatory functions, an unbiased perspective must also acknowledge 
its potential regulatory roles. For instance, studies in chronic asthma mouse models have shown that IL-31 can reduce 
CD4+ T-cell proliferation and type 2 cytokine production, leading to attenuated eosinophilia and epithelial thickening.20 

This paradoxical effect suggests that IL-31 may act as a negative feedback regulator in chronic inflammation.33

In summary, IL-31 is a critical mediator in type 2 respiratory diseases. It drives inflammatory cascades by activating 
Th2 cells, eosinophils, and macrophages, which in turn release type 2 cytokines and chemokines that amplify allergic 
inflammation (Figure 1). It contributes to distinct features of asthma, such as airway hyperresponsiveness and inflamma
tion, and to allergic rhinitis manifestations such as pruritus. Yet, its complex and sometimes contradictory functions 
underscore the need for deeper investigation. These characteristics make IL-31 not only an attractive therapeutic target 
but also a molecule whose full biological significance remains to be elucidated.

Clinical Significance of IL-31
With advancements in immunology and molecular biology, biomarkers are increasingly playing a critical role in disease 
diagnosis, prognosis assessment, and treatment monitoring. Recent studies have demonstrated a strong correlation 
between IL-31 expression levels and the onset, progression, activity, and severity of clinical symptoms in respiratory 
type 2 inflammatory diseases. These findings provide both theoretical foundation and practical prospects for the use of 
IL-31 as a biomarker in clinical practice.

IL-31 as a Biomarker for Disease Diagnosis
In airway allergic diseases such as asthma and AR, IL-31 levels are significantly elevated in the serum, nasal secretions, 
and bronchoalveolar lavage fluid (BALF) of affected individuals, with its concentration positively correlated with disease 
severity.17,19,21 Therefore, IL-31 detection may serve as a valuable tool for screening and auxiliary diagnosis of airway 
allergic diseases. Furthermore, combining IL-31 detection with other established biomarkers, such as IL-5, IL-13, could 
enhance the sensitivity and accuracy of diagnosis.

IL-31 as a Biomarker for Monitoring Disease Activity
Given the strong correlation between IL-31 levels and the disease activity in respiratory type 2 inflammatory diseases, 
IL-31 holds promise as a potential biomarker for monitoring disease progression. A study by Lai et al demonstrated that 
serum IL-31 levels in asthma patients are positively correlated with allergen-specific immunoglobulin E (IgE) and 
negatively correlated with forced expiratory volume in one second (FEV₁).21 Since acute asthma exacerbations are 
associated with high mortality rates and are largely mediated by IgE-driven mechanisms, early detection of IL-31 levels 
may facilitate the identification of disease worsening, enabling timely intervention and treatment adjustments. Therefore, 
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for chronic and recurrent diseases, routine monitoring of IL-31 concentrations could support dynamic disease assessment 
and inform personalized treatment strategies.

IL-31 as a Biomarker for Treatment Response Assessment
With the increasing adoption of biologics and targeted therapies, evaluation of treatment efficacy has become a critical 
aspect of clinical management. Given that IL-31 expression levels are closely associated with the severity and clinical 
manifestations in airway diseases, fluctuations in IL-31 concentrations may provide a reliable indicator of therapeutic 
response. For instance, studies have shown an inverse correlation between IL-31 levels and asthma control,19,21 

suggesting that serum IL-31 measurements could serve as a dynamic tool for assessing disease management. This is 
particularly valuable in cases where patients exhibit suboptimal disease control despite presenting with mild or 
ambiguous clinical symptoms, thereby supporting precision medicine approaches. In addition, our study demonstrates 
that nasal corticosteroid treatment significantly reduces the expression of IL-31 and CysLT2R in the nasal epithelium of 
patients with AR, accompanied by a marked alleviation of itching. These findings suggest that IL-31 expression levels 
are closely correlated with the therapeutic response to corticosteroid treatment and may serve as a potential biomarker for 
predicting treatment efficacy.34

Potential and Challenges of IL-31 as a Therapeutic Target
With increasing insights into the role of IL-31 in immune-mediated diseases, targeting IL-31 and its receptors has 
emerged as a novel therapeutic strategy. IL-31 not only modulates inflammatory responses but is also closely implicated 
in pathological processes such as itching in allergic reactions, dyspnea, and airway remodeling. Consequently, IL-31 is 
considered a promising therapeutic target in respiratory type 2 inflammatory diseases. Currently, IL-31-targeted therapies 
can be broadly categorized into two types: (1) Direct inhibition of IL-31using monoclonal antibodies (eg, BMS-981164); 
(2) Inhibition of the IL-31 receptor (IL-31RA or OSMR), thereby indirectly suppressing IL-31’s biological activity, as 
seen with Nemolizumab (CIM331).36 Nemolizumab exerts its effects of IL-31 by binding to IL-31RA, blocking the 
binding of IL-31 to its receptors, thereby mitigating its pro-inflammatory effects.15 It has already been approved for the 
treatment of atopic dermatitis and has demonstrated significant therapeutic efficacy.37 However, clinical trials investigat
ing IL-31-targeted therapies for respiratory type 2 inflammatory diseases have not yet been conducted, likely due to the 
incomplete understanding of IL-31’s specific role in these conditions. IL-31 engages in complex interactions with 
immune cells, epithelial cells, and other cytokines, warranting further investigation to clarify its role in chronic 
respiratory inflammation. This complexity poses challenges for the development of IL-31–targeted monotherapy. 
Future studies should define the precise contribution of IL-31 to type 2 airway inflammation and evaluate its safety 
and therapeutic potential.

Sensory nerve hyperresponsiveness has been recognized as a critical mechanism underlying persistent cough in 
patients with asthma and CRSwNP,38,39 which cannot be fully relieved by inhaled corticosteroids or anti–IL-5/IL-4Rα 
therapies.40,41 A recent study in a mouse model of allergic asthma offers a potential new approach. In this study, 
pharmacologic blockade of the IL-31/TRPV1 pathway effectively attenuated airway hyperresponsiveness, inflammation, 
and remodeling. These findings provide a strong rationale for investigating IL-31 antagonists as a novel therapy for 
allergic asthma.29 Although cytokines such as IL-4 and IL-5 play more established roles in the airways, IL-31 provides 
an additional pathway that may be linked to dysfunction of the neuroepithelial unit, and targeting this axis could yield 
more pronounced improvements in clinical symptoms.

However, to translate these promising neuroimmune functions of IL-31 into effective therapies, several mechanistic 
and translational questions must be addressed. Key mechanistic issues include: (1) Dissecting downstream pathways – 
clarifying how JAK/STAT and MAPK signaling mediate distinct functions in epithelial cells versus sensory neurons to 
enable cell type–specific interventions; (2) Defining the dual role of IL-31 – identifying molecular switches that shift its 
function from a pro-inflammatory mediator in acute phases to a potential negative regulator in chronic conditions; and (3) 
Exploring neuroimmune interactions – elucidating the role of the IL-31/CysLT2R axis in nasal pruritus and evaluating its 
potential as a target for topical therapies in allergic rhinitis.
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From a translational and clinical perspective, future studies should focus on: (1) Clinical trial efficacy-assessing the 
safety and effectiveness of IL-31 receptor antagonists (eg, Nemolizumab) in patients with severe asthma or allergic 
rhinitis, particularly those with Cough Hypersensitivity Syndrome; and (2) Biomarker development – determining 
whether IL-31 or its receptor levels in serum or tissue can predict which patients are most likely to benefit from IL-31- 
targeted interventions. Collectively, these efforts will clarify the precise contribution of IL-31 to type 2 airway 
inflammation and its therapeutic potential.

Conclusion
In conclusion, Interleukin-31 is emerging as a pivotal and multifaceted mediator in the complex network of respiratory 
type 2 inflammatory diseases, extending far beyond its well-established role in atopic dermatitis. Its unique functions in 
orchestrating immune activation, driving airway remodeling, and modulating neuroimmune pathways—particularly its 
link to pruritus—highlight its significance as both a promising biomarker and a compelling therapeutic target for 
symptoms often refractory to conventional treatments. However, critical questions remain. A key challenge is to elucidate 
the molecular switch that governs IL-31’s paradoxical dual function, shifting from a pro-inflammatory role in acute 
phases to a regulatory role in chronic conditions. Addressing these mechanistic questions and advancing targeted 
therapies into clinical trials will be essential to translate our understanding of IL-31 into clinical benefit.
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