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Microbiome research in food allergy and atopic dermatitis
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Food allergy (FA) and atopic dermatitis (AD) are representative allergic diseases that begin early in life and result in considerable so-
cioeconomic burden. While the pathophysiology and the optimal treatment modalities of these diseases are largely unknown, the
role of microbes in health and disease are being highlighted. Recent advances in analyzing microbiome have enabled us to expand
our research on impacts of the microbiome on the onset and course of FA and AD. Risk factors that are presumed to affect intestinal
microbiome also modulate the onset of allergic diseases, which is more evident in AD than in FA. Considering animal studies, intesti-
nal microbiota interacts with FA and the influence is bi-directional. The activation of regulatory T cell and the innate immune system
is supposed to mediate the interaction. Regarding human studies, there exists the difference in the composition of microbiome be-
tween subjects with FA or AD and matched normal controls, which can further play as a predictive marker for later development of
FA or AD. Probiotics are now investigated as a primary therapeutic agent or as an adjuvant tool for conventional therapies in pre-
venting or modulating FA or AD. Currently, several reports on favorable outcomes become available, which should be replicated
and backed up by large-scale studies with more detailed protocols. (Allergy Asthma Respir Dis 2016:4:389-398)
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Table 1. List of human microbiome studies on food allergy

Allergy Asthma Respir Dis AARD

Researcher Disease Subjects Design ~ Sample Method Key findings Comments
Apostolou et al. Atopic dermatitis ~ Adults Case-control  Feces FISH probing LGG-consumption resulted in Bifidobacteria(A)  Profile, therapeutic
(20017 8 (sensitive) in healthy but not in milk-sensitive subjects, as  effects
9 (control) well as general (A) in bacterial numbers.
Thompson-Chagoyan ~ Cows milk allergy ~ Infants Clinical trial ~ Feces FISH probing Comparison of faecal samples from cows milk  Profile
etal. (2010 46 (allergic) protein allergic infants (baseline/ 6 months) longitudinal
46 (control) showed count and proportion of Lactobacilli
(A), counts and proportions of Enterobacteria
(W) and Bifidobacteria (V).
Thompson-Chagoyan ~ Cows milk allergy  Infants Case-control  Feces FISH probing Milk-allergic infant faeces had Clostridium Profile
etal. (2011)° 46 (allergic) cocoides group (A), Atopobiumcluster (A),and  mechanisms
46 (control) sum of proportions of the different bacterial
groups (A).
Ling etal. (2014 Food allergy Infants Case-control  Feces 16S rRNA Infants with IgE-mediated food allergy had Profile
17 (IgE-mediated) pyrosequencing  Clotridium sensu stricto (A), Anaerobacter (A),
17 (non-IgE-mediated) and Bacteroides (¥), Clostridium XVIII (V).
45 (control)
Azad et al. (2015 Child cohort Infants Case-control Feces 16SrRNAnext  Low gut microbiota richness and an elevated Profile
participants 12 (sensitized) generation Enterobacteriaceae to Bacteroidanceaeratio in  longitudinal
154 (control) sequencing early infancy are linked with subsequent food
sensitization.
Tang etal. (2015 Peanut allergy Children Observative ~ N/A  N/A Probiotics and peanut oral immunotherapy has ~ Therapeutic effects
31 (case) good efficacy.
31 (placebo)
Chenetal. (2016 Food sensitization ~ Children Cohort Feces 16S rRNA In sensitized groups, the number of Profile
23 (sensitized), pyrosequencing  Bacteroidetes (W) and that of Firmicutes (A).
22 (control)
Hua et al. (2016)° American gut Adults Case-control  Feces 16S rRNA American adults with allergies have diversity ~ Profile
project 1,879 sequencing (W), Clostridiales (¥), and Bacteroidales (A) in
participants their gut microbiota.
Berni Canani et al. Cows milkallergy  Infants Clinical trial ~ Feces 16S rRNA EHCF+LGG promote tolerance in milk allergic Profile, therapeutic
(2016)® 19 (allergic) sequencing infants, in part, by influencing the strain-level ~ effects
20 (control) bacterial community structure.

FISH, fluorescence in situ hybridization; EHCF, extensively hydrolyzed casein formula; LGG, Lactobacillus GG, N/A, not applicable; A, increase; ¥, decrease.
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