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Learning Objectives 

ÅWhat is allergy? 

 

Å IgE and how it binds to its high affinity receptor FceRI 

 

ÅActivation of cells bearing FceRI and its immediate and 
delayed clinical and inflammatory consequences 
including those involving eosinophils 

 

ÅExamples of allergic diseases 

 

ÅTreatment of allergic diseases: from mechanistic to 
real world 

ïApproved agents 

ïThose undergoing testing 



ÅAtopic Dermatitis/Eczema 

ÅFood Allergy 

ÅAllergic Asthma 

ÅAllergic Rhinitis 

ÅAnaphylaxis 

Examples of Allergic 

Diseases 



ÈAccording to recent data from Asthma and Allergy Foundation 

of America, allergic disease affects 50 million Americans. 

ÈAdults: allergic disease is the 5th-leading chronic disease: 

allergic rhinitis affects 10-30% of adults 

ÈChildren: allergic disease is the 3rd-leading chronic disease: 

allergic rhinitis affects up to 40% of children  

ÈPrevalence peaks in early ages 

ÈIn 80% of cases, symptoms develop before age 20 

È40% of cases prior to age 6 

È20% of cases prior to age 3 

 

 

 
 

 

 

Allergic Diseases: Why are they 

important?  High prevalence 



Food Allergy Prevalence Rates 

Food   Young Children  Adults 

Milk     2.5%     0.3% 

Egg    1.3%     0.2% 

Peanut    0.8%     0.6% 

Tree nuts   0.4%      0.4% 

Fish    0.1%     0.4% 

Shellfish   0.1%     2.0% 

Overall   6.0%     3.7% 



The Rising Prevalence of Food Allergy 

ÅEvidence that peanut allergy has doubled in the last 5 

ï10 years 

ÅData less clear for other foods but trends appear 

similar 

ÅSimilar increases have occurred in other allergic 

diseases, although the timing may not be the same 

ÅAlso evidence that food allergy may be more persistent 

than it previously was 



Allergic reactions 

ÅAlso known as type I hypersensitivity reactions 

 

ÅRequires prior exposure and sensitization (IgE) 

 

ÅAtopy:  familial disposition towards allergy 

ÅñHe comes from an atopic familyò 

 

ÅAllergic sensitization 

ÅProduction of IgE and arming of FceRI-
bearing cells but does not imply clinical 
disease 



IgE versus IgG 

Gould & Brian J. Sutton Nature Reviews Immunology 8, 205-217, 2008 

Does not cross placenta Crosses placenta 



(Ce3) 



What Makes an Antigen IgE-Promoting ? 

ÅProtein, not lipid; rarely carbohydrate 

 

ÅMucosal exposure 

 

ÅLow concentration but must be multivalent  

 

ÅStable, water soluble 

 

ÅMany have protease activity 

ÅGrass pollens 

 

ÅSome resemble helminthic parasite antigens 

ÅFilarial tropomyosin is similar to house dust 
mite, shellfish and cockroach proteins 



Sequence of Events Leading to IgE 

Production and Cellular Sensitization 

Akdis &  Akdis Nature Reviews Drug Discovery 8, 645-660, 2009 



Role of ILC2 cells in asthma 

van Rijt et al. Semin Immunopathol. 2016; 38: 483ï496. 



1)  Antigen presented 

 

2)  Type 2 response (IL-4, IL-5 and IL-13) from 
 T cells, ILC2 cells and others 

 

3) IL-4, IL-13 -> IgE production 

       -> type 2 chemokines (eotaxins) 

 

4)  IL-5 -> eosinophil production 

 

4)  IgE loads mast cells and basophils via FceRI 
 

Sequence of Events Leading to IgE 

Production and Cellular Sensitization 
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Holgate ST. QJM. 

1998. 





ÅAffects 10 to 30% of adults, 20-40% of children 

ÅThe vast majority of asthmatics have rhinitis 

ÅLarge financial burden to society 

ÅQuality of life issues 

ïNasal 

ïSystemic 

ïPsychological 

ÅTypes of allergic rhinitis 

ïSeasonal: present for less than 4 months/year 

ïPerennial: present for more than 9 months/year 

Allergic Rhinitis 



ÅReversible airway obstruction  (includes one or all of 

the following symptoms): 

ÅCough                        

ÅShortness of breath 

ÅChest tightness          

ÅWheezing 

ÅFactors that influence the incidence of asthma 

(common triggers): 

ÅAllergen exposure                                             

ÅAir pollution                  

ÅTobacco smoke           

ÅViral Infections 

 

Asthma 



Asthma Phenotypes vs Endotypes 

 
Phenotype: 

ÅEosinophilic asthma 

 

ÅExacerbation-prone asthma 

 

ÅExercise-induced asthma 

 

ÅFixed Airflow obstruction 

 

ÅPoorly steroid-responsive asthma 

Endotype: 

Å   Allergic asthma; AERD; ABPA 

Å   Above +  premenstrual asthma + 

viral-exacerbated asthma 

Å   Elite athleteAûs asthma 

Å   Non-eosinophilic (neutrophilic) 

asthma 

Å   Airflow obstruction caused by 

obesity  

Lotvall J, et al.  J Allergy Clin Immunol 2011; 127:355-60 


