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Introduction 

Asthma is a common chronic respiratory condition that affects millions of individuals 

worldwide. While many asthma sufferers can effectively manage their symptoms with 

medication and lifestyle changes, a subset of patients experiences severe asthma, which is more 

challenging to control. Severe asthma, characterized by persistent symptoms and frequent 

exacerbations, poses a significant burden on patients and healthcare systems. In recent years, 

researchers have made considerable progress in understanding the role of immunoglobulin E 

(IgE) in severe asthma. This article explores the critical role of IgE in severe asthma patients, 

shedding light on the mechanisms, diagnostic tools, and emerging therapies that offer hope for 

improved management and enhanced quality of life for these individuals. 

Understanding Severe Asthma 

Before delving into the role of IgE in severe asthma, it is essential to grasp the concept of severe 

asthma itself. Severe asthma is not merely a more intense form of the disease but represents a 

distinct phenotype characterized by specific features. It is defined by the following: 

1. Persistent Symptoms: Severe asthma patients experience ongoing symptoms, such as 

coughing, wheezing, and shortness of breath, despite using high-dose asthma 

medications. 

2. Frequent Exacerbations: These individuals often suffer from frequent asthma 

exacerbations, which are episodes of worsened symptoms requiring emergency care or 

hospitalization. 

3. Poor Quality of Life: The persistent symptoms and frequent exacerbations have a 

profound impact on the quality of life of severe asthma patients, limiting their physical 

activities and daily functioning. 

4. Treatment Challenges: Severe asthma is often refractory to standard asthma 

treatments, making it difficult to manage effectively. 

The Role of IgE in Asthma 

Immunoglobulin E (IgE) is a class of antibodies produced by the immune system in response 

to specific allergens. While IgE plays a crucial role in the body's defense against parasites and 

certain infections, it can also contribute to allergic diseases, including asthma. 

1. Allergic Sensitization: In asthma patients, especially those with allergic asthma, IgE 

levels are elevated due to sensitization to common allergens like pollen, dust mites, and 

pet dander. When these allergens are encountered, IgE antibodies bind to receptors on 

mast cells and basophils. 

2. Mast Cell Activation: The binding of IgE to receptors on mast cells triggers the release 

of inflammatory mediators such as histamine. This process leads to airway 
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inflammation, bronchoconstriction, and the characteristic symptoms of asthma, such as 

wheezing and shortness of breath. 

IgE in Severe Asthma: The Key Players 

Recent research has highlighted the central role of IgE in the pathogenesis of severe asthma. 

Several key players contribute to the prominence of IgE in severe asthma patients: 

1. Allergen Exposure: Severe asthma patients often have higher levels of allergen 

exposure, which can lead to increased IgE production and sensitization. 

2. Chronic Inflammation: Persistent inflammation in the airways is a hallmark of severe 

asthma. IgE-mediated inflammation is one of the driving forces behind this chronic 

inflammation, further exacerbating the condition. 

3. Airway Remodeling: Over time, chronic inflammation and IgE-mediated responses 

can lead to structural changes in the airways, a process known as airway remodeling. 

This can result in irreversible damage to lung tissue. 

4. Exacerbation Risk: IgE-mediated allergic reactions can trigger severe asthma 

exacerbations, which are a significant concern for these patients. Exacerbations often 

require hospitalization and are associated with increased morbidity and mortality. 

Diagnosing IgE-Mediated Severe Asthma 

Accurate diagnosis is essential for effective management. Identifying IgE-mediated severe 

asthma involves a combination of clinical evaluation, lung function tests, and allergy testing. 

1. Clinical Evaluation: Physicians assess a patient's medical history, including the 

frequency and severity of symptoms, exacerbations, and response to treatment. They 

also look for signs of atopy, such as allergic rhinitis or eczema. 

2. Lung Function Tests: Pulmonary function tests, including spirometry and peak flow 

measurements, help assess the severity of airflow limitation. In severe asthma patients, 

these tests often reveal persistent airflow obstruction. 

3. Allergy Testing: Skin prick tests or blood tests, such as specific IgE testing, can 

identify allergens to which the patient is sensitized. Elevated levels of allergen-specific 

IgE antibodies are indicative of allergic asthma. 

4. Biomarkers: Elevated levels of blood eosinophils or fractional exhaled nitric oxide 

(FeNO) are biomarkers often associated with IgE-mediated inflammation in severe 

asthma. These markers can aid in diagnosis and treatment decisions. 

IgE-Targeted Therapies in Severe Asthma 

Traditional asthma therapies primarily focus on bronchodilation and reducing inflammation. 

However, in severe asthma patients with IgE-mediated inflammation, targeted therapies 

specifically addressing IgE have shown promise. 

1. Monoclonal Antibodies: Monoclonal antibodies that target IgE, such as omalizumab, 

have been approved for use in severe asthma. These drugs work by binding to 

circulating IgE antibodies, preventing them from binding to mast cells and triggering 

an allergic response. Omalizumab has been shown to reduce exacerbation rates, 

improve lung function, and enhance quality of life in severe asthma patients. 
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2. Dupilumab: Dupilumab, a monoclonal antibody that inhibits interleukin-4 and 

interleukin-13, has also demonstrated efficacy in severe asthma, particularly in patients 

with high eosinophil levels. It can help reduce airway inflammation and improve lung 

function. 

3. Emerging Therapies: Ongoing research is exploring novel therapies targeting IgE and 

related pathways, offering hope for even more effective treatments in the future. 

Conclusion 

The role of IgE in severe asthma patients is increasingly recognized as a crucial factor in disease 

pathogenesis. Elevated IgE levels, allergen sensitization, and IgE-mediated inflammation 

contribute to the severity and persistence of symptoms in these individuals. Diagnosing IgE-

mediated severe asthma requires a combination of clinical evaluation, lung function tests, and 

allergy testing, along with the identification of relevant biomarkers. 

The advent of targeted therapies, such as monoclonal antibodies like omalizumab and 

dupilumab, has provided new options for managing severe asthma by specifically addressing 

the IgE-mediated component of the disease. These treatments have shown promise in reducing 

exacerbations, improving lung function, and enhancing the quality of life for patients with 

severe asthma. 

As our understanding of the role of IgE in severe asthma continues to evolve, ongoing research 

may unveil additional therapeutic targets and strategies to further improve the management of 

this challenging condition. With a multidisciplinary approach involving clinicians, researchers, 

and patients, the future holds promise for better outcomes and a higher quality of life for 

individuals living with severe asthma. 

Reference 

 

1) Asthma WSE. defining of the persistent adult phenotypes. Lancet. 2006;368:804–13. 

2) Lotvall J, Akdis CA, Bacharier LB, Bjermer L, Casale TB, Custovic A, et al. Asthma 

endotypes: a new approach to classification of disease entities within the asthma 

syndrome. J Allergy Clin Immunol. 2011;127:355–6. 

3) Ricci M, Rossi O, Bertoni M, Matucci A. The importance of Th2-like cells in the 

pathogenesis of airway allergic inflammation. Clin Exp Allergy. 1993;23:360–9. 

4) Woodfolk JA. T-cell responses to allergens. J Allergy Clin Immunol. 2007;119:280–

94. 

5) Romagnani S. Immunologic influences on allergy and the TH1/TH2 balance. J Allergy 

Clin Immunol. 2004;113:395–400. 

6) Robinson DS, Hamid Q, Ying S, Tsicopoulos A, Barkans J, Bentley AM, et al. 

Predominant TH2-like bronchoalveo-lar T-lymphocyte population in atopicasthma. 

New Engl J Med. 1992;326:298–30. 

7) Woodruff PG, Modrek B, Choy DF, Jia G, Abbas AR, Ellwanger A, et al. T-helper type 

2-driven inflammation defines major subphenotypes of asthma. Am J Respir Crit Care 

Med. 2009;180:388–9. 

8) Ying S, Meng Q, Zeibecoglou K, Robinson DS, Macfarlane A, Humbert M, et al. 

Eosinophil chemotactic chemokines [eotaxin, eotaxin-2, RANTES, monocyte 



 

292 
IRJEdT Volume: 05 Issue: 10 | October -2023 

chemoattractant protein-3 (MCP-3), and MCP-4], and C-C chemokine receptor 3 

expression in bronchial biopsies from atopic and nonatopic (intrinsic) asthmatics. J 

Immunol. 1999;163:6321–9. 

9) Barbato A, Turato G, Baraldo S, Bazzan E, Calabrese F, Panizzolo C, et al. Epithelial 

damage and angiogenesis in the airways of children with asthma. Am J Respir Crit Care 

Med. 2006;174:975–81. 

10) Froidure A, Mounthuy J, Durham SR, Chanez P, Sibille Y, Pilette C. Asthma phenotype 

and IgE responses. Eur Respir J. 2016;47:304–19. 

11) American Academy of Allergy Asthma & Immunology (2014). The prevalence of 

severe refractory asthma. Available at: https://www.aaaai.org/global/latest-research-

summaries/New-Research-from-JACI-In-Practice/refractory-asthma. [Accessed 

20/07/2017]. 

12) Ray A, Kolls JK. Neutrophilic Inflammation in Asthma and Association with Disease 

Severity. Trends Immunol. 2017;38:942–54. 

13) Schleich F, Brusselle G, Louis R, Vandenplas O, Michils A, Pilette C, et al. 

Heterogeneity of phenotypes in severe asthmatics. The Belgian Severe Asthma 

Registry (BSAR). Respiratory Medicine. 2014;108:1723–32. 

14) Zoratti EM, Krouse RZ, Babineau DC, Pongracic JA, O'Connor GT, Wood RA, et al. 

Asthma phenotypes in inner-city children. J Allergy Clin Immunol. 2016;138:1016–29. 

15) Proceeding of the ATS workshop on refractory asthma. Current understanding, 

recommandations, and unanswered questions. American Thoracic Society. Am J Respir 

Crit Care Med. 2000;162:2341–51. 

 

https://www.aaaai.org/global/latest-research-summaries/New-Research-from-JACI-In-Practice/refractory-asthma
https://www.aaaai.org/global/latest-research-summaries/New-Research-from-JACI-In-Practice/refractory-asthma

