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Food allergy: Are we getting closer to a cure?
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This month’s Journal theme highlights recent advances in food
allergy. A National Institutes of Health/National Institute of Al-
lergy and Infectious Diseases—sponsored Expert Panel report,
published in the Journal at the end of 2010, provided guidelines
for the diagnosis and management of food allergy.l’2 The current
theme issue builds on the recognition of food allergy as a signif-
icant public health problem by examining issues related to the
epidemiology, risk factors, mechanisms, and new treatments on
the horizon for this common problem seen by both allergists
and primary care providers.

EPIDEMIOLOGY AND DIAGNOSIS

In the current issue of the Journal, Sicherer® reviews the chal-
lenge of determining an exact prevalence for food allergy. Studies
have reported a wide range for prevalence of food allergy.*® The
inability to pinpoint the prevalence of food allergy stems from
multiple factors including misclassification of adverse reactions
to foods, lack of uniform diagnostic criteria, potential racial dif-
ferences, varied clinical phenotypes, and differences intrinsic to
each age group or reactivity by food type. Despite uncertainly
about the exact prevalence of food allergy, there is little doubt
that food allergy is a common problem.

Establishing whether the prevalence of food allergy is increas-
ing has been an even more daunting task. This challenge is
thwarted by methodologic concerns including differences in
criteria used for diagnosis of food allergy and changes in target
populations. Nevertheless, when similar methodologies were
applied over time to large populations, there was evidence that
the rates of food allergy for particular foods, such as peanuts and
tree nuts, have been increasing in prevalence. In a recent US
study'® that administered surveys in a similar fashion in 1997,
2002, and 2008, the rates of surrogate-reported allergy in children
increased significantly for tree nuts (0.6% to 1.2% to 2.1%) and
peanut (0.4% to 0.8% to 1.4%). Methodologic concerns in this
study have been raised, including decreasing participation rates
and increased perception of food allergy. However, evidence for
increases in food allergy rates is also supported by a recent report
of greater numbers of emergency department visits for food-
induced anaphylaxis over time."' In addition, there are concerns
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that food allergies
appreciated.12

The recent publication of uniform guidelines for the diagnosis
of food allergy is a major advance in management of this
condition.""? Developing accurate criteria for diagnosis of food
allergy, short of doing a time-consuming double-blind, placebo-
controlled food challenge, is an important goal for research to
progress more rapidly in this area.'* Considerable work is ongo-
ing to develop clinically relevant immunologic tests that can pre-
dict severity of reactions to different foods and the natural history
of various food allergies once a diagnosis is made.'>2°

are more persistent than previously

RISK FACTORS AND GENETICS

Recent studies have identified potential genetic and environ-
mental risk factors that could significantly influence the devel-
opment of food allergy. Vassallo and Camargo®' proposed that
vitamin D deficiency may underlie the changing pattern of food
allergy through alteration in the intestinal barrier and promotion
of sensitizing immune responses. Two population-based stud-
ies”** have recently concluded that delaying the introduction
of milk and egg into the diet increased the odds ratio of develop-
ing allergy to these foods. These studies support the concept that
oral exposure promotes immune tolerance, and excessive delays
in the introduction of foods into the diet may allow sensitization
to proceed through intermittent oral and environmental exposures
first proposed by Lack and his colleagues24 in their observations
on peanut allergy. However, the timing of exposure will likely be
tricky, as suggested by a study from the National Institutes of
Health/National Institute of Allergy and Infectious Diseases—
funded Consortium of Food Allergy Research.*® In their report,
it was found that maternal ingestion of peanut during pregnancy
had a positive dose-response association with the risk of infants
having elevated peanut-specific IgE antibodies. These articles
suggest that a complex combination of various dietary, environ-
mental, and genetic factors influences food allergy outcomes,
and more systematic controlled studies are needed before optimal
prevention strategies can be developed.

Food allergy often occurs in association with atopic dermatitis
(AD). Recent studies have demonstrated that filaggrin gene
mutations play a critical role in reduced skin barrier function,
enhanced cutaneous allergen absorption, and systemic allergen
sensitization.’®?” Importantly, a study by Fox et al*® found that
high levels of environmental exposure to peanut during infancy
were a significant risk factor for the development of peanut al-
lergy independent of maternal peanut ingestion during pregnancy
or lactation.

Consistent with the notion that cutaneous exposure to peanuts
may be an important route of allergen sensitization, Brown et al*’
report in the current issue of the Journal that there is a significant
association between the occurrence of filaggrin gene mutations
and peanut allergen sensitization. Although this finding is poten-
tially exciting, caution needs to be exercised before jumping on
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the band wagon of extending environmental control from aeroal-
lergens to including elimination of household ingestion of food
allergens! The potential problem with interpreting data implicat-
ing peanut allergy in patients with AD is that filaggrin mutations
are a significant risk for AD and systemic atopic sensitization. In
addition, peanut allergy often occurs in patients with AD. In the
current report, the data become weaker when the investigators
deal with these complex interrelationships because they rely on
71 cases of peanut allergy and controls collected from various
studies. Clearly, additional, better controlled studies are needed
with larger sample sizes matching AD severity and IgE sensitiza-
tion in the peanut-allergic group versus the non—peanut-allergic
group. Nevertheless, this article is an important first step in open-
ing up a new area of research in food allergy.

Aside from genetic defects in filaggrin expression, recent
studies have demonstrated that there are multiple defects in
terminal differentiation of the cornified envelope of patients with
AD, which leads to barrier dysfunction and may thereby enhance
allergen absorption through the skin and increase IgE responses to
food allergens in the patient’s environment.*® It will also be im-
portant to determine whether environmental exposure and defects
in skin barrier predispose to sensitization with other foods that pa-
tients with AD often become allergic to, including eggs and milk.

IMMUNE MECHANISMS OF FOOD ALLERGY

In the current issue of the Journal, Vickery et al’' review the
complex mechanisms that may underlie food allergy. Factors
that prevent digestion of food allergens such as intrinsic proper-
ties of the food structure or coadministration of antacids have
been reported to interfere with oral tolerance induction. Immune
factors required for immune tolerance to foods include induction
of regulatory T cells or secretory IgA that bind luminal antigens.
In the Consortium of Food Allergy Research cohort,*” allergen-
induced IL4 expression was associated with clinical allergy to
milk and IgE sensitization to milk and peanut. In an animal
model, peanut allergy was mediated through a mast cell-1L-13
pathway, supporting the importance of T,2 responses in the devel-
opment of food allergy.>

Gastrointestinal epithelial dysfunction is also thought to con-
tribute to food allergy by increasing sensitization through a leaky
barrier and enhanced expression of thymic stromal lymphopoie-
tin, which result in T2 responses. The structural integrity of the
gut barrier depends on epithelial junction complexes and tight
junctions. In the current issue of the Journal, the observation by
De Benedetto et al*>* of reduced expression of the tight junction,
claudin, in the skin of patients with AD is of particular interest
given the association of AD with food allergy. Furthermore, it
adds another level of complexity to the heterogeneity of mecha-
nisms underlying barrier dysfunction in AD. If gene variants
lead to reduced expression of claudin and barrier dysfunction in
AD skin, it will be of interest to determine whether such individ-
uals also have reduced claudin expression in their gastrointestinal
tracts as well as an association of claudin gene variants with the
development of food allergy.

NEW TREATMENTS

In the current issue, Nowak-Wegrzyn and Sampson35 summa-
rize new treatment approaches targeting food allergies. Given the
potential of serious reactions caused by accidental food allergen
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ingestion,*®*” identification of a cure for food allergy is the high-

est priority in food allergy research. Approaches being pursued
include both food allergen—specific and nonspecific treatments.
The food allergen—specific approaches include oral, sublingual,
and epicutaneous immunotherapy (desensitization) with native
food allergens, and mutated recombinant proteins, which have re-
duced IgE-binding activity, and are being studied for their ability
to suppress food-allergic responses.”'41 Food-specific ap-
proaches are most advantageous in targeting specific foods that
cause severe IgE-mediated anaphylactic reactions such as peanut,
tree nuts, and shellfish or are very common in children such as
cow’s milk and hen’s egg. On the basis of the successes of immu-
notherapy in seasonal allergic rhinitis, this approach may come
closest to a “cure” for the respective food allergen being targeted,
although much work remains before this can be introduced into
clinical practice.*?

Nonspecific approaches include humanized monoclonal anti-
IgE antibodies, which can increase the threshold dose for food
allergen in the majority of adults with food allergy.43 A Chinese
herbal formulation** that prevents peanut-induced anaphylaxis
in a mouse model, potentially by providing protection through a
reduction in mast cell and basophil numbers as well as the sup-
pression of IgE-mediated mast cell activation, has also entered
clinical trials. For patients with severe food-induced anaphylaxis,
monoclonal anti-IgE antibodies could potentially also be used to
reduce the severity of adverse events during food immunotherapy
by using a approach similar to that reported for aeroallergen
immunotherapy.*’

CONCLUSION AND FUTURE DIRECTIONS

There are few diseases that spark more debate regarding
causation or diagnostic criteria than food allergy. The commit-
ment by federal agencies and various foundations to fund more
research in food allergy is a big step forward toward developing
an effective treatment for this common, potentially life-
threatening condition that can significantly affect the lives of
patients and their families. Favorable results involving oral and
sublingual immunotherapy to specific food allergens as well as
clinical trials with anti-IgE and a Chinese herbal formulation
provide optimism that we are closer to a “cure” for food allergy.
However, different patterns of response to the various treatments,
including subsets of patients who lack benefits, suggest the need
for more careful identification of patients likely to benefit from
each form of therapy. Before these treatments can be used in
clinical practice, additional studies are needed to determine
optimal maintenance doses, ideal duration, degree of protection,
efficacy for different ages, severity and type of food allergies
responsive to treatment. In addition, questions remain about long-
term safety and mechanisms by which the different treatments
work. However, the current theme issue strongly suggests that the
field of food allergy is poised for clinically important advances.
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