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In the U.S., the prevalence of food allergies (FA) in

children increased 18% percent in the past decade, affecting
approximately 3 million children.! While this life-threatening
condition in children is on the rise, effective means to treat and
prevent FA are lacking. We launched the ongoing Children’s
Memorial Food Allergy Study in 2005 to discover the causes
of FA by studying 3 different populations enrolled in Chicago,
Boston and China. This multi-center design allows us to study
variation in the prevalence and types of FA across diverse
populations and geographic regions with different environment

exposures and lifestyles.

This study will greatly enhance our understanding of environmental
and genetic contributions to FA and its underlying biological
mechanisms. Such information will help develop strategies

to identify individuals highly susceptible to FA, strategies for
early and targeted prevention, and novel targets for developing

effective therapies.

Our team has recruited over 5000 newborns in Boston and
approximately 2000 twin pairs in China. In Chicago, we have
recruited over 500 FA affected families and need to enroll an
additional 500 FA affected families to reach the goal of 1000.
The large sample size is necessary in order to have sufficient
statistical power to study over 1 million genetic markers and

hundreds of prenatal and postnatal environmental exposures.

Data gathered from these populations already have resulted in
important discoveries about the development of allergy and
related conditions. We will review our major findings to-date that
are beginning to shed light on some of the most salient questions
about FA in children.

Is food allergy genetically determined?

Like asthma and other allergic diseases, FA is believed to be a
complex trait determined by both environmental and genetic
factors. In the Chicago cohort, we found positive associations
between mother and offspring and between the index child and
other siblings for any FA and specifically allergy to egg whites, cow
milk, and peanut.? Such familial aggregation suggests that shared

environmental or genetic factors play an important role in FA.
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In another study using the Chinese twin cohort, we demonstrated
that sensitization to common foods and acroallergens was
influenced by both genetic and environmental factors.> We also
observed high phenotypic correlations between sensitization

to aeroallergens (cockroach and dust mite) and food allergens
(peanut and shellfish), suggesting that co-sensitization to
multiple allergens might share some common sets of genetic and

environmental factors.?

Is obesity associated with sensitization

to food allergens?

While obesity has been associated with asthma, associations with
allergic sensitization have been inconsistent. Our team sought

to examine the association of adiposity and lipid profiles with
allergic sensitization in a large sample of rural Chinese twins.*
This study suggests a gender-specific link between adiposity,
serum lipids and allergic sensitization. In this relatively lean
Chinese population, higher percent of body fat, lower HDL

and higher LDL were associated with greater risk of allergic
sensitization in males. Serum lipids and allergic sensitization also

may have some common genetic influences.

There also may be prenatal links between the obesity/metabolic
syndrome epidemic and the allergy epidemic, as suggested by
our novel findings using the inner city Boston birth cohort.
Maternal obesity has been previously associated with gestational
diabetes. Our data demonstrated that in term births, gestational
diabetes significantly increased the risk of atopic dermatitis and
early childhood allergen sensitization to common foods and
aeroallergens, independent of maternal pre-pregnancy body mass
index and fetal growth.

Is there geographic or population difference

in food allergy?

Our team also found an apparent dissociation between high
allergic sensitization and low allergic disease in a rural Chinese
population. This is not the case in our Chicago and Boston study
populations.® We are still searching for answers to this disparity,
trying to understand whether it might be due to urban vs. rural

exposures, diet and lifestyle differences, or genetic susceptibility.



500 families still needed to help researchers unlock causes of food allergies and propel cures

Children suffering with food allergies need your help to make this a
landmark study of food allergy.

Contact: If you would like to promote the study in your office with
posters and flyers, please call a toll free number 888.573.1833 or email
allergystudy@childrensmemorial.org.

Who is eligible: This is a family-based study. An eligible family
includes both biological parents and at least 1 food allergy affected
child (age 0-21 years). Both parents and affected children must be
willing to participate.

Please visit http://www.childrensmrc.org/allergy for more information about this study.

What is involved: Participants undergo routine clinical measurements
(height, weight, blood pressure), a lung function test, allergy skin

test, blood draw (10 ml or 2 tsp for allergy test and genotyping) and a
questionnaire interview. Visits are conducted in Chicago and suburban
locations by trained research staff. The study team will make every effort
to accommodate the study family’s schedule and preferred location.

Sponsors: The study is supported by the National Institutes of Health
(NIH), the Chicago Community Trust, Food Allergy Initiative, David and
Denise Bunning and the Sunshine Charitable Foundation, the Sacks
Family Foundation, and other generous donors.

Searching for genetic clues to food allergy

In an ongoing effort, our team is conducting a large-scale
candidate-gene association study in the Boston birth cohort.
We are focusing on promising yet unproven candidate genes

involved in various immune pathways of FA.

We are also conducting the first genome-wide association (GWA)
study of FA. We plan to genotype 1000 trios (mother, father,
and food allergy affected child) enrolled in the Chicago cohort
using Illumina Infinium 1M Omini Beadchip with more than 1
million genetic markers. This research may lead to identification

of novel genetic loci of FA.
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