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Atopic dermatitis and food sensitization in South African toddlers

Role of fiber and gut microbiota

The pathogenesis of atopic dermatitis (AD) is complex and related to
allergic responses and defects in skin barrier function. In common
with many atopic diseases, the prevalence of AD has been increasing
across the world.! One of the theories for this increase is increased
hygiene and urbanization-related changes in the environment,
which can affect the human microbiome.” Previous studies have
found associations between the composition of the early gut
microbiome and development of atopic conditions, including AD.>
Although the rate of atopic conditions, including AD and food al-
lergy, is increasing on all continents, the prevalence of these diseases
is still lower in African countries.' This is especially interesting
because individuals of African origin who live in Western countries,
such as African Americans, are at a higher risk for severe AD.* This
variation places Africa in a special position; studying African pop-
ulations is necessary not only to find ways to prevent increases of
allergy conditions in African countries but also to provide important
clues to the causes of this global increasing of allergic conditions.

Young children who have developed AD in African communities
with a low incidence of atopic disease might be the transitional
group. In the current study, we have, for the first time to our
knowledge, analyzed the fecal microbiota composition of a group of
young black African children aged 12 to 36 months old with and
without AD living in the same community in Cape Town, South
Africa. Our primary goal was to examine whether toddlers with AD
and control toddlers from Cape Town have different microbiomes
in terms of bacterial richness and diversity. We also aimed to
investigate the differences in the relative abundance for different
operational taxonomic units between these 2 groups. In our sub-
group analyses, we further tested the effect of multiple environ-
mental factors on the gut microbiome in these children.

The study participants and methods are detailed in eAppendix 1.
Briefly, children (12 to 36 months old) with AD and a group of
nonallergic control children were recruited from the pediatric
dermatology department of the Red Cross War Memorial Children’s
Hospital and Child Care Facilities in the Cape Town Metropole.
Detailed dietary questionnaires were used to obtain data on feeding
patterns, including breastfeeding history and duration, total energy
intake, total fat composition, and fiber intake. All children were
evaluated by skin prick test (SPT) for sensitivity to egg white, peanut,
and cow’s milk. Early morning feces from the children’s diaper were
collected and used for microbiome composition assessments using
bacterial 16S ribosomal RNA. All data were exported to a STATA
database (StataCorp Inc, College Station, Texas) for analysis. Tests
were performed using the nonparametric Kruskal-Wallis 1-way
analysis of variance (ANOVA). A false-discovery rate (FDR)—
adjusted P value was calculated for each analysis to adjust for mul-
tiple comparisons. Statistical significance was set at P <.05.

This study was approved by the institutional review boards of
the University of Cape Town’s Faculty of Health Sciences and of
Rush University Medical Center. Written informed consent was
obtained from the parent or guardian for all participants.

The study included 29 children with AD and 9 control children.
The AD and control groups had no significant differences with re-
gard to age, body mass index, and sex distribution. Among the
children with AD, 17 were sensitized to at least 1 food, and 11 were
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not sensitized to any of the foods tested. One child could not be skin
tested because of extensive eczema. All control children had
negative skin test results to foods (Table 1).

There was no difference between patients with AD and controls
in terms of being breastfed at all or duration of breastfeeding.
Children with and without AD took a mean of 12.7 g and 14.1 g of
fiber per day. No significance differences were found between the 2
groups in terms of nutrient-related variables measured in their 1-
day diet recall (eTable 1).

No significant differences were observed in microbial « diversity
between the children with AD and the control children, and there
were no differences in the relative abundance for any taxa between
these 2 groups after adjusting for multiple comparisons. At the
taxonomic level of phylum, the relative abundance of Actinobacteria
was higher in food sensitized cases compared with patients with
AD without food sensitization or controls, although this difference
was not statistically significant (P = .02; FDR P = .08). This trend
continued at the taxonomic level of genus, where the relative
abundance of Blautia (P = .04; FDR P = .27) and Bifidobacterium
(P = .01; FDR P = .20) were higher in food sensitized than non-
sensitized children but after FDR correction was not significant.

Breastfeeding or no breastfeeding at all had no effect on the gut
microbiota atages 12 to 36 months. We grouped the children based on
their total daily fiber intake to 2 groups (high vs low based on median
fiber intake). Total fiber intake had no effect on the gut microbiota.

To assess the association between fecal microbiota and age, we
pooled data for all individuals (total of 38 African black children with
and without AD) and categorized the children based on their age to
those children aged 12 to 24 months (n = 15) and 24 to 36 months
(n=23), which were found to have similar gut microbiota (eTable 2).

This pilot study found no major differences in the composition
of the gut microbiota of 12- to 36-month-old children with and
without AD. This lack of association of changes in the gut micro-
biota with AD could be attributable to our small sample size.
However, post hoc power analysis for our primary end point, the
difference in the species richness between children with AD and
control toddlers revealed that we had a power of 78.7% to find a
difference under P = .05. Another possible explanation for this lack
of association between AD and microbiota composition in our
cohort is that in this African population AD is mainly influenced by
other factors, such as skin barrier integrity or other predisposing
genetic factors. Our negative finding is in agreement with a previ-
ous study” in this age group. It is possible that the gut microbiota
differences reported in association with AD and food allergy™®” are
limited to the first year of life as the immune system is shaping.
Furthermore, it is possible that some previous studies that found
large changes in the microbiota in association with AD and food
sensitization in small sample sizes are reporting crude differences
driven by ANOVA without adjusting for multiple comparisons,
which can tremendously affect the results.

We found that Black South African children aged 12 to 36 months
consume approximately 13 g/d of fiber, which is higher than the
consumption for US children in the same age group who consume
approximately 8.2 g/d of fiber.® The Prevotella genus comprised 28.8%
of the gut bacteria in South African children in our study. Similar to
our results, De Filippo et al’ found that African children had a high
daily intake of fiber and their gut microbiota was enriched in the
taxonomic levels of phylum Bacteroidetes and genus Prevotella, which
was significantly higher than in European children. That study also
found significantly more short chain fatty acids in the feces of African
than in European children and hypothesized that the intestinal
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Table 1
Demographic and Food Sensitivity Information in 38 Children With and Without
Atopic Dermatitis From Cape Town, South Africa

Variable Children with Controls X2 or t test
atopic dermatitis (n=29) P value
(n =29)
Age, mean (SD), y 2.08 (0.57) 2.27 (0.49) .78
Male sex, No. (%) 17 (58.6) 5 (55.5) .87
BMI, mean (SD) 17.90 (1.53) 17.17 (1.28) 19
Food sensitization, No. (%)*
At least 1 tested food 17 (60.7) 0 .002
Egg 12 (42.8) 0 .02
Milk 1(3.5) 0 .56
Peanut 7 (25.0) 0 .10
Polysensitized 3(10.7) 0 .30

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by
the square of height in meters).

20f the 29 children with AD, only 28 could be skin tested because 1 child had severe
generalized eczema with no intact skin.

microbiota coevolved with diets rich in polysaccharides in these
African children. The total fiber intake among the South African
children in our study did not vary between children with AD and
control children, which is most likely attributable to the homogeneity
of this population in terms of their cultural and diet habits. The lack of
association of AD or food sensitization with changes in the gut
microbiota at 12 to 36 months indicates that the underlying mecha-
nism of AD in this population might be related to other factors or
bacterial microbiota composition during the first 12 months of life
only.

The main limitation of our study is the small number of par-
ticipants, which might have affected our results, limited the ability
to conduct subgroup analyses, and affected the power of the ana-
lyses. Whether our negative results are attributable to our small
sample size or a true lack of association needs to be investigated in
a larger study.

Supplementary Data

Supplementary data related to this article can be found at http://
dx.doi.org/10.1016/j.anai.2017.04.011.
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angioedema

Angioedema without wheals is a rare condition characterized by
localized subcutaneous angioedema episodes that affect the
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extremities (hand, feet, limbs) and face and often are accompanied
by painful bowel edemas and potentially life-threatening upper
airway obstruction.! According to Cicardi et al,' when the family
history is negative, angioedema without wheals can be classified
into 4 subtypes representing acquired cases: idiopathic histamin-
ergic angioedema, idiopathic non-histaminergic angioedema,
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