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Bidirectional associations between IgE-mediated food allergy and atopic dermatitis
To the editor:

Food allergy (FA) is often is diagnosed in children who have atopic dermatitis (AD) in
infancy.(1, 2) Previous studies have assessed transitions from AD to peanut or egg FA in
infancy.(3) There are few studies in childhood of the frequency, timing and ordering of
diagnoses of AD and FA. We classified participants as having had a diagnosis of AD or FA if
they ever had a diagnosis of the disease during the time interval considered, without regard to
remission status. We conducted a descriptive analysis of transitions between no disease (i.e.,
no FA and no AD), FA but not AD, AD but not FA, or both FA and AD in the Healthy Start study,
Denver, Colorado, USA. The aim was to study transitions between disease status in early
infancy and two critical time periods for development of FA and AD: up to 12 months of age, and
up to 4 years of age.(4, 5) Following consent, we used electronic medical records and
consensus ascertainment by pediatric allergists for n=1261 children to ascertain the timing of
FA and AD. The results were used to describe unadjusted, period-specific risk ratio estimates
for transitions between disease diagnoses before 6 months of age, and those either up to 1 year

of age, or up to 4 years of age.

Offspring electronic medical records at the Children’s Hospital Colorado were abstracted from
birth up to 4 years of age (age 0 to the day before the fourth birthday) using previously published
terms for AD and IgE-mediated FA. The records were searched for two sets of terms. The first
set referred to AD, and included the search terms “atopic dermatitis,” or “eczema.” The second

set related to IgE-mediated food allergies, food hypersensitivities, and food allergens, and

included “IgE-mediated food allergy,” “food hypersensitivity,” “almond,” “cashew,” “clam,” “crab,”
“egg,” “fin fish,” “fish,” “milk,” “pecan,” “peanut,” “salmon,” “scallop,” “sesame seed,” “shellfish,”
“shrimp,” “soy,” “sunflower seed,” “tree nut,” “trout,” “tuna,” and “wheat.” Any text field identified

was reviewed independently by two researchers (CV, DF). Diagnoses were assigned by
consensus, with discussion and re-analysis used to resolve any differences.

The child’s age at diagnosis was calculated using the difference between the date of their
diagnosis and the child’s date of birth. If both FA and AD were diagnosed the same day, an
independent review of the medical record, including case notes from the physicians and other
health professionals, was conducted by CV and DF, using consensus to remove discrepancies.
If the medical record did not return a hit for any of the search terms, the child was considered to

have no AD. Information on AD severity was not available.
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If children had a formal diagnosis in the electronic medical record of IgE-mediated FA, their age
at the time of diagnosis was recorded. Two further sets of children had more intensive review of
their electronic medical records. The first set considered included children with a diagnosis in the
electronic medical record of “food allergy,” not formally indicated as IgE-mediated FA. The second
set included children whose records were flagged as having a search term associated with IgE-
mediated FA, food hypersensitivities, and/or food allergens. For those two sets, all medical
records were individually inspected by CV. The records included clinic notes, physician
correspondence, medical test results, including those for endoscopy or oral food challenges, and
other information on allergy testing, including skin prick tests and specific IgE testing. For each
participant, the review extracted the number of adverse food reactions, the type of reaction, the
age at the reaction and the reaction-causing food. The complete evidence was reviewed
independently by CV and DF. Diagnoses and dates of diagnosis of IgE-mediated FA were
assigned by consensus. Children with eosinophilic esophagitis (EOE) or food protein induced
enterocolitis (FPIES) were not considered to have IgE-mediated FA unless they also had co-
existing IgE-mediated FA. All cases with possible IgE mediated food allergies had sufficient

information to make a clear diagnosis.

Maternal questionnaires collected descriptive information.(6) Transition rates from disease
states from up to 6 months to up to 12 months or 4 years were computed as the number of
those in the initial disease state up to 6 months who were in the subsequent disease state up to
12 months, divided by the total number of those with the initial disease state at 6 months, using
an approach similar to that of Metsala et al.(7) Relative risk (RR) of being diagnosed with a
second disease state was computed in reference to those who had no disease at the 6 months’
time. A method accounting for small sample sizes provided 95% confidence intervals (Cl) for
relative risks.(8)

The study sample is described in Supplementary Table el, e2 and e3 and Figure el.
The observed transitions in disease states between status up to 6 months and status up to 12
months and up to 4 years of age appear in Table 1. We found that those with AD but not FA by
6 months were 7.8 (95% CI: 2.5, 24.3) times more likely to be diagnosed with FA by 1 year than
those with no disease, while those with FA but not AD were 8.3 (2.0, 33.9) times more likely to
be diagnosed with AD. Those with AD but not FA by 6 months were 5.3 (2.8,10.3) times more
likely to be diagnosed with FA by 4 years than those with no disease, while those with FA but
not AD, were 5.3 (2.4,11.95) times as likely to be diagnosed with AD by 4 years (Table 2).

Supplementary Figure e2 shows the percentage of children without a diagnosis of FA,
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classified by whether they did not, or did, eventually receive a diagnosis of AD by age 4.
Supplementary Figure e3 shows a parallel result for children without a diagnosis of AD,
classified by whether they received a diagnosis of FA by age 4. A limitation of the study was that
mild eczema may not have been noted in the medical record. In addition, the number of cases
of IgE-mediated food allergy in this study was small (N = 40, prevalence rate = 3.2%),
preventing adjusting for covariates, and possibly leading to confounding. Our goal was to
provide initial data showing bidirectional association. Future studies with a larger sample size
need to be undertaken to replicate the result, both unadjusted, and adjusted for potential
confounders, especially in the group of children first diagnosed with IgE-mediated FA, who may
have a higher risk of being diagnosed with AD. A strength of the study was that the sample
came from a well-characterized longitudinal cohort within a single large healthcare system,
allowing for very tight follow-up and minimal attrition. The use of medical records, instead of
parental recall, removed the chance of recall bias. The generalizability of the study was
enhanced by observing a multi-ethnic population in the Denver metropolitan region. These
findings suggest that AD and IgE-mediated FA may be phenotypic manifestations of the same
atopic disease process. Accordingly, studies which target AD as an outcome should also
consider IgE-mediated FA and vice versa. The hope is that understanding of the natural history
of the joint presentation of AD and IgE-mediated FA will provide foundational knowledge

towards both prevention and treatment.
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Table 1. Observed transitions from disease diagnoses up to 6 months of age to disease
diagnoses up to 12 months of age

Table 2. Unadjusted relative risk for diagnosis of FA after AD, or AD after FA, by time

period of follow-up.

Supplementary Tables

Table el. Demographics of cohort by 6m disease state. Categorical variables are summarized
with count and percent (%) and continuous variables are summarized with median (IQR). Index
to abbreviations: Food allergy (FA), atopic dermatitis (AD).

Table e2. Disease diagnoses up to 12 months of age

Table e3. Disease diagnoses up to age 4

Supplementary figure legends:

Figure el. Stacked cumulative incidence of Food Allergy without Atopic Dermatitis (FA not AD),

Atopic Dermatitis without Food Allergy (AD not FA) and both disease states (AD and FA)

Figure e2. Percentage of children without a diagnosis of food allergy, classified by whether they
did not (pink) or did (blue) eventually receive a diagnosis of atopic dermatitis by age 4.

Figure e3. Percentage of children without a diagnosis of atopic dermatitis, classified by whether

they did not (pink) or did (blue) eventually receive a diagnosis of food allergy by age 4.



224
225 Table 1. Observed transitions from disease diagnoses up to 6 months of age to disease
226  diagnoses up to 12 months of age

Subsequent Disease Subsequent Disease
Prior disease state (6m) State (12m) State (4 years)
added state n % n %
No Change 1080 93.8 929 80.7
AD 64 5.6 197 17.1
No AD or FA (n = 1151) A 2 e = 2z,
Both AD and FA 5 0.4 20 1.7
FA 5 4.7 12 11.2
AD (n = 107) No Change 102 95.3 95 88.8
AD 1 50 2 100
FA (n=2) No Change 1 50 0 0
22 Both AD and FA(n=1) No Change 1 100 1 100
231
Table 2. Unadjusted relative risk for diagnhosis of FA after AD, or AD after FA, by time
period of follow-up.
6 months to 12 months 6 months to 4 years
AD-> FA 7.83 (2.53, 24.25) 5.33 (2.76, 10.30)
%3431 FA>AD 8.33 (2.04, 33.94) 5.32(2.37, 11.95)




