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The prevalence of atopic dermatitis in children with food allergy

Food allergy (FA) affects approximately 8% of children in the United
States.! The strongest and most established risk factor for the
development of FA is atopic dermatitis (AD), a pruritic inflamma-
tory skin disease that is most common in children.? The HealthNuts
cohort study found that 1 in 5 Australian infants with AD were
allergic to peanut, egg white, or sesame compared with 1 in 25
infants without AD,” indicating a strong link between AD and FA. A
leading theory for how AD predisposes patients to the development
of FA is referred to as the dual allergen exposure hypothesis, which
proposes that allergic sensitization to food can occur through
cutaneous exposure and the altered skin barrier in AD results in
increased permeability to food allergens.’

In this study, we evaluate the prevalence of physician-diagnosed
AD and current FA using a US population-based, cross-sectional
questionnaire that was administered between October 2015 and
September 2016. The survey extended our 2009-2010 childhood FA
prevalence survey and assessed other atopic comorbidities (eg, AD).
Informed consent was obtained from all participants, and the
Northwestern University Institutional Review Board approved all
study activities.

Because the chief aim of the survey instrument was to assess
current FA prevalence, parents provided a detailed history
regarding any suspected food allergies for their child, including if
their child had a physician diagnosis of FA. A systematic procedure
was used to exclude parent-reported allergies that did not meet our
stringent criteria for a convincing IgE-mediated allergy.! In addi-
tion, parents were asked if their child had a physician-diagnosis of
FA, eczema or atopic dermatitis (current or past), and other chronic
atopic conditions. Parents were also asked about their own atopic
disease history. Complex survey-weighted proportions were esti-
mated to systematically compare participant characteristics and
allergic disease status among the US population. The full descrip-
tion of this process and statistical analysis can be referenced in the
article by Gupta et al.!

A total of 53,575 US households were surveyed, and parent-
proxy data were collected for 38,408 children (0-17 years of age).
There were no associations among race, sex, household income, or
country of origin when evaluating FA and/or AD status (eTable 1).
The overall estimated prevalence of children with convincing FA
was 7.6%. The physician-diagnosed AD prevalence in our sample
was 5.9%. This finding is consistent with a previous population-
based survey that reported a prevalence of 6.8% for physician-
diagnosed eczematous conditions.* AD prevalence among
children with convincing FA was 16.2% (95% CI, 13.4%-19.3%) in all
ages and 22.7% (95% Cl, 14.7%-33.4%) in young children (0-2 years of
age) specifically (Fig. 1). AD prevalence among children with
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physician-diagnosed FA was 18.9% (95% CI, 15.4%-23.0%) in all ages
and 29.2 (95% CI, 18.7%-42.5%) in young children.

Although the most common food allergens among children with
FA are peanut, milk, and tree nuts,! AD prevalence among all chil-
dren with FA was highest for sesame (22.3%; 95% CI, 12.0%-37.5%),
soy (22.3%; 95% Cl, 11.6%-38.6%), wheat (20.8%; 95% CI, 12.6%-
32.4%), peanut (20.3%; 95% CI, 15.1%-26.8%), tree nut (19.8%; 95% CI,
15.2%-25.5%), and egg (19.0%; 95% CI, 12.2%-28.2%). Among young
children (0-2 years of age), AD was most common in children with
wheat (55.7%; 95% Cl, 31.0%-77.8%), soy (47.6%; 95% Cl, 21.8%-74.7%),
and egg (40.7%; 95% Cl, 20.6%-64.4%) allergies. AD was found in
19.5% (95% CI, 10.6%-33.3%) of children 0 to 2 years of age with
peanut allergy.

We also found that other atopic disorders and a parental history
of AD were common in children with FA and AD. Rates of asthma
were higher among those with both AD and FA compared with just
FA alone (43.8% vs 30.6%, P = .008) or AD alone (43.8% vs
19.4%, P <.001). Similar patterns were also seen for allergic rhinitis:
44.8% of those with both AD and FA have allergic rhinitis compared
with 27.9% for FA alone (P <.001) and 29.6% for AD alone (P <.001).
Rates of parental history of atopy were also highest among children
with both AD and FA at 57.8% followed by children with AD alone
(49.7%) and FA alone (23.1%, P < .001). Unlike child AD, reports of
parental AD did not require physician diagnosis because parental
diagnosis history was not assessed.

This study provides up-to-date information regarding the
important association between AD and FA in a nationally repre-
sentative sample of children. Overall, 16.2% of children with FA (and
22.7% of children aged 0-2 years) had physician-diagnosed AD.
Although the prevalence of AD was consistently higher in young
children compared with older children with FA, it was highest for
those with wheat, soy, and egg allergies. Although the significance
of egg allergy as a risk factor for peanut allergy is well documented,
the associations between wheat and soy allergies and AD have not
been previously documented. In addition, many children with FA in
this study did not have AD. Thus, it may be important to consider
whether primary FA prevention efforts should be evaluated in all
infants, not just those with AD.

There are limitations to our study. This was a parent-proxy
response survey; thus, no clinical or laboratory records were
used, and bias using self-report data is a concern. However, survey-
based approaches can capture patients with FA who may not
receive formal evaluations or diagnoses and stringent criteria were
established, and FAs that were not consistent with IgE-mediated FA
were excluded. In addition, although our prevalence rates are
similar to previous studies that measured physician-diagnosed
eczematous disorders, they are lower than overall estimates of
AD in the pediatric population.” Thus, it is likely that by requiring a
physician diagnosis, we are underreporting overall AD prevalence.
This may also indicate that our study findings are more represen-
tative of children with moderate to severe AD because families are
more likely to seek physician diagnosis and prescription ointments
in these cases.

Improving our understanding of AD as a risk factor for FA
development suggests that early diagnosis and initiation of
treatment for AD in young infants may be critically important,
especially with recent reports that AD rates continue to increase.’
Past studies have reported that infants with a diagnosis of AD
before 6 months of age and infants with skin barrier dysfunction
with or without overt AD are at higher risk for FA development.>’
The landmark Learning Early about Peanut Allergy (LEAP) study
focused on infants with severe AD (and/or egg allergy), finding a
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Figure 1. Prevalence of atopic dermatitis (AD) among children with food allergy.

81% decreased risk of peanut allergy development if peanut-
containing foods were consumed in the first year of life.®
Currently in the United States, it is recommended that all infants
with AD or egg allergy be evaluated for early introduction of
peanut-containing foods between 4 and 6 months of age.” These
guidelines have the potential to significantly decrease peanut
allergy development; however, timely diagnosis and assessment of
AD are critical to implementing the early introduction recom-
mendations. Furthermore, similar to the HealthNuts population
study,’® findings from our survey highlight the significant
proportion of children with FA without a history of physician-
diagnosed AD. Although skin barrier dysfunction is an evidence-
based causal pathway for the development of FA, future research
should examine risk associated with more mild forms and timing
of skin barrier dysfunction as possible targets to improve primary
prevention efforts.
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In Memoriam: Douglas C. Heiner, MD, PhD (1925-2018)

Dr Douglas Cragun Heiner, 93, passed away peacefully of natural
causes at home in Alpine, Utah, on September 19, 2018. He grad-
uated from the University of Pennsylvania School of Medicine with
honors in 1950. After a 1-year internship, he began active duty at
the US Army Hospital in Aberdeen, Maryland, and then was ordered
to the Expeditionary US Army Headquarters in Seoul, Korea, where
he served for 15 months as a preventive medicine officer.

During his last year of pediatric residency at Boston Children’s
Hospital, he developed a great interest in immunology, which was a

Supplementary Data

Supplementary data related to this article can be found online at
https://doi.org/10.1016/j.anai.2019.03.019.
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young discipline with great potential for expansion. During this time,
he used the Ouchterlony technique for the first time in the serologic
diagnosis of visceral larva migrans.! This experience planted the seed
of interest that he later nurtured by pursuing a PhD in immunology.
After his residency, he joined the University of Arkansas Children’s
Hospital in Little Rock as the chief of pediatric cardiology and the only
pediatric cardiologist in the state of Arkansas.

In 1960, he moved to the University of Utah to be in charge of the
pediatric cardiology department. During this time he also directed
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eTable 1
Demographic and Comorbid Atopy Data for the Population Sample
Characteristic Prevalence, % (95% CI)
All children Children With AD Children with convincing FA Children with x? P value
(N = 38,408) (and No FA) (n = 1585) (and no AD) (n = 2981) convincing FA and AD
(n =451)
Age, y
0-2 15.9 (15.1-16.8) 12.3 (9.9-15.1) 13.7 (11.0-16.8) 23.0 (15.9-32.2) <.01
3-4 10.9 (10.3-11.6) 15.0 (11.8-18.7) 12.8 (10.3-15.9) 11.7 (7.6-17.4)
5-9 27.3 (26.4-28.3) 32.3(27.0-38.0) 29.2 (26.4-32.2) 24.1 (18.2-31.1)
10-17 45.8 (44.6-47.1) 40.5 (35.1-46.2) 44.3 (41.0-47.7) 41.2 (32.0-51.1)
Sex
Female 48.9 (47.8-50.0) 50.8 (45.8-55.7) 47.5 (44.1-50.9) 52.5 (43.9-61.0) .60
Male 51.1 (50.0-52.2) 49.2 (44.3-54.2) 52.5 (49.1-55.9) 47.5 (39.0-56.1)
Race/ethnicity
Asian, non-Hispanic 3.2 (2.8-3.7) 4.0 (2.8-5.6) 2.8 (2.2-3.6) 2.2 (1.2-4.0) 14
Black, non-Hispanic 13.2 (12.3-14.2) 14.1 (10.9-18.1) 15.3 (12.8-18.3) 15.8 (10.9-22.3)
White, non-Hispanic 52.8 (51.2-54.4) 49.2 (43.3-55.1) 47.8 (44.3-51.4) 51.1 (41.5-60.7)
Hispanic 24.1 (22.5-25.7) 23.5(17.8-30.4) 27.1 (23.6-30.8) 23.0 (14.7-34.3)
Multiple/other 6.6 (6.1-7.3) 9.2 (6.6-12.7) 6.9 (5.6-8.5) 7.8 (4.7-12.7)
Country of origin
Born in United States 97.8 (97.4-98.1) 98.5 (97.6-99.0) 97.5 (96.2-98.4) 98.3 (92.0-99.7) .58
Born outside United States 2.2 (1.9-2.6) 1.5 (1.0-2.4) 2.5(1.6-3.8) 1.7 (.3-8.0)
Household income, $
<25,000 16.1 (14.9-17.3) 18.4 (13.3-25.0) 15.8 (13.2-18.7) 12.9 (7.7-21.0) A7
25,000-49,999 22.2 (20.9-23.5) 19.5 (15.9-23.7) 23.7 (20.9-26.8) 20.6 (14.5-28.4)
50,000-99,999 31.1 (29.8-32.5) 27.3(22.7-32.4) 31.7 (28.6-34.9) 30.2 (23.3-38.2)
100,000-149,999 19.2 (18.0-20.5) 21.0 (16.1-27.0) 19.9 (16.9-23.3) 23.4 (14.9-34.6)
>150,000 11.4(10.3-12.6) 13.7 (9.9-18.7) 9.0 (7.1-11.3) 12.9 (7.0-22.7)
Insurance type
(AmeriSpeak sample only)
Public 20.7 (17.7-24.1) 18.0 (8.8-33.3) 28.8 (18.2-42.2) 7.4 (2.1-22.5) 44
Private 70.3 (66.4-73.9) 74.2 (59.1-85.1) 62.6 (49.1-74.4) 90.3 (74.7-96.7)
Uninsured 9.0 (6.8-11.9) 7.8 (2.8-19.8) 8.6 (3.6-19.3) 24 (.3-154)
Comorbid atopy
Asthma 12.2 (11.4-13.0) 19.4 (14.9-25.0) 30.6 (27.5-33.9) 43.8 (34.3-53.8) <.001
EoE 16 (.11-.22) 52 (.22-1.21) .50 (.28-.87) 1.68 (.74-3.76) <.001
FPIES .51 (.42-.62) 32 (.13-.79) 4.6 (3.7-5.8) 2.9(1.6-5.5) <.001
Allergic rhinitis 12.8 (12.0-13.6) 29.6 (24.6-35.2) 27.9 (25.2-30.8) 448 (35.4-54.7) <.001
Insect sting allergy 2.2 (1.9-2.6) 3.6 (2.5-5.3) 5.7 (4.7-6.9) 10.6 (6.3-17.3) <.001
Latex allergy 1.0 (.8-1.3) 6(.3-1.1) 5.3 (4.3-6.5) 14.4 (6.6-28.6) <.001
Medication allergy 4.2 (3.7-4.7) 7.1 (4.9-10.1) 9.2 (7.6-11.1) 14.8 (7.5-27.0) <.001
Parental history of AD 15.6 (14.5-16.7) 49.7 (43.6-55.7) 23.1 (20.3-26.2) 57.8 (47.4-67.6) <.001

Abbreviations: AD, atopic dermatitis; EoE, eosinophilic esophagitis; FA, food allergy; FPIES, food-protein-induced enterocolitis syndrome.
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