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Abstract

Food Allergy (FA) is now one of the most common chronic diseases of childhood often lasting throughout life and leading

to significant worldwide healthcare burden. The precise mechanisms responsible for the development of this inflammatory

condition are largely unknown; however, a multifactorial aetiology involving both environmental and genetic contributions

is well accepted. A precise understanding of the pathogenesis of FA is an essential first step to developing comprehensive

prevention strategies that could mitigate this epidemic. As it is frequently preceded by atopic dermatitis and can be prevented

by early antigen introduction, the development of FA is likely facilitated by the improper initial presentation of antigen to the

developing immune system. Primary oral exposure of antigens allowing for presentation via a well-developed mucosal immune

system, rather than through a disrupted skin epidermal barrier, is essential to prevent FA. In this review, we present the data

supporting the necessity of 1) an intact epidermal barrier to prevent epicutaneous antigen presentation, 2) the presence of

specific commensal bacteria to maintain an intact mucosal immune system and 3) maternal/infant diet diversity, including

vitamins and minerals, and appropriately timed allergenic food introduction to prevent FA.
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Allergy

3.5% ► Roehr 2004

4.1% ► Krause 2002

Prevalence of paediatric food allergy

Figure 1_Brough et al.

Ghana 5.0% ► Obeng 2011 (5-16 yr)
1.8% ► Botha 2019South Africa (1-3 yr)

Austria 1.7% ► Steinke 2007 (0-17 yr)
Belgium 4.9% ► Steinke 2007 (0-17 yr)
Croatia 5.4% ► Pavlović 2015 (6 yr)
Denmark (0-6 yr)
Finland 9.3% ► Pyrhonen 2009 (1-4 yr)
France 4.7% ► Rance 2005 (2-14 yr)
Germany (0-17 yr)
Greece 2.0% ► Lyons 2020 (7-10 yr)
Greenland (5-18 yr)
Iceland 1.9% ► Lyons 2020 (7-10 yr)
Italy 3.9% ► Steinke 2007 (0-17 yr)
Lithuania (7-10 yr)
Malta 2.5% ►Abdilla 2016

3.0% ► Lyons 2020

3.0% ► Lyons 2020

2.3% ► Lyons 2020

(5-6 yr)
Netherlands (7-10 yr)
Norway 6.8% ► Kvenshagen 2008 (2 yr)
Poland 5.6% ► Lyons 2010 (7-10 yr)

(0-6 yr)Portugal 5.7% ► Gaspar-Marques 2014
Slovenia 4.6% ► Steinke 2007 (0-17 yr)
Spain 3.9% ► Lyons 2020 (7-10 yr)
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Switzerland (7-10 yr)
UK 3.0% ► Venter 2008 (3 yr)
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Central America
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Asia & Oceana

Canada 7.1% ► Soller 2012 (0-17 yr)
Mexico 3.5% ► Ontiveros 2016 (5-13 yr)
USA 7.6% ► Gupta 2018 (0-17 yr)

Brazil 0.6% ► Goncalves 2016 (4-59 mo)
Chile
El Salvador

5.5% ► Hoyos-Bachiloglu 2014 (5-15 yr)
5.3% ► Cabrera-Chavez 2018 (4-12 yr)

Israel 3.6% ► Graif 2012 (13-14 yr)
Kuwait 5.4% ►Ali 2017 (17-30 yr)
Lebanon 4.1% ► Irani 2015 (0-17 yr)
Turkey 0.8% ► Orhan 2009 (6-9 yr)
UAE 8.0% ►Al Hammadi 2010 (6-9 yr)

Australia 3.8% ► Peters 2017 (4 yr)
China 7.7% ► Hu 2010 (0-2 yr)

(3-7 yr)

Hong Kong (0-14 yr)
Japan 5.1% ► Ebisawa 2017 (0-17 yr)
Singapore (11-30 mo)
South Korea (6-16 yr)
Taiwan 7.4% ► Wu 2012 (0-18 yr)
Thailand 1.1% ► Lao-Araya 2011 (range of ages comprising study sample)

3.6% ► Steinke 2009

5.0%

2.5%
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Data unavailable

4.8% ► Ho 2012

5.4% ► Lee 2014
4.1% ► Kim 2017
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Allergy

Prevalence of Current Eczema Symptoms (ISAAC Phase III: Ages 6-7)

Figure 2_Brough et al.
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Allergy

Prevalence of Current Eczema Symptoms (ISAAC Phase III: Ages 13-14)

Figure 3_Brough et al.
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IL-4
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Inside-out vs outside-in hypothesis

Figure 1_Brough et al.
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Diet

Dietary factors that may prevent food allergy

Dietary factors shown to reduce food allergy

Breast and formula feeding

Pre-, pro- and syn-biotics

Dietary diversity

Vitamin A and D

Bile acid metabolites

Tryptophan metabolites

Dietary fiber

Family history of allergy
Filaggrin mutation

Ethnicity

Staphylococcus aureus
Irritants (soaps, detergents)

Malassezia
Microbes

Mode of delivery at birth

Genetics FOOD ALLERGYEczema

Early introduction

of food allergens

Skin allergen

exposure

Skin
and microbiome
exposures

DUAL ALLERGEN EXPOSURE HYPOTHESIS
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