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Multiple triggers can lead to the release of epithelial cytokines 
and activation of multiple inflammatory drivers

The information presented in this image has been simplified for illustration purposes only and does not imply clinical benefit or relevance. 
FeNO, fractional exhaled nitric oxide; IgE, immunoglobulin E; IL, interleukin; TSLP, thymic stromal lymphopoietin
1. Gauvreau GM, et al. Expert Opin Ther Targets 2020;24:777–792; 2. Caminati M, et al. Allergy 2024;79:1134–1145; 3. Porsbjerg CM, et al. Eur Respir J 2020;56:2000260; 4. Roan F, et al. J Clin Invest 
2019;129:1441–1451; 5. Kaur D, et al. Chest 2012;142:76–85; 6. Ishmael FT. J Am Osteopath Assoc 2011;111:S11–17; 7. Nordenmark LH, et al. NEJM Evid 2023; 8. Aegerter H and Lambrecht BN, Annu Rev 
Pathol 2023;18:387–409; 9. Allakhverdi Z, et al. J Exp Med 2007;204:253–258; 10. Robinson DS. J Allergy Clin Immunol 2004;114:58–65; 11. Comeau MR, et al. Mucosal Immunol 2010;3:138–147; 12. Calvén J, 
et al. Int J Mol Sci. 2020;21:8907; 13. Menzies-Gow A, et al. J Allergy Clin Immunol 2020;145:757–765

IL-13

Allergens Pollutants Smoke Viruses Bacteria

IL-33, TSLP, IL-25
Goblet cells

IL-5IL-4 Mast cells

Mucus
plugging3,7,8

Allergic 
inflammation1–3,6

Mucosal 
eosinophilic

inflammation1–3

Airway 
hyperresponsiveness1,5,6,9–11

EosinophilsIgE FeNO

Epithelial cells release 
IL-33, TSLP and IL-25 

in response to 
environmental triggers1,2

IL-33, TSLP and IL-25 
initiate multiple 

downstream innate 
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Understanding the role of epithelial cytokines in multiple asthma pathways could establish new targets and treatment goals in asthma, 
such as disease remission12,13
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