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Synopsis
The prevalence of food allergy is rising for unclear reasons, with prevalence estimates in the
developed world approaching 10%. Knowledge regarding the natural course of food allergies is
important because it can aid the clinician in diagnosing food allergies and in determining when to
consider evaluation for food allergy resolution. Many food allergies with onset in early childhood
are outgrown later in childhood, although a minority of food allergy is persistent into adolescence
and even adulthood. More research is needed to improve food allergy diagnosis, treatment, and
prevention.
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Introduction

This chapter reviews the epidemiology and natural history of IgE mediated food allergy with
emphasis on recent advances in these areas. For several years, it has been suggested that the
prevalence of food allergy is rising, and we review the most recent literature to provide
supportive evidence including trends by race/ethnicity and geography. The natural history of
food allergy refers to both the acquisition of clinical allergy and its resolution or persistence.
The timing of the onset of allergy and likelihood and timing of tolerance development varies
depending on the food in question, and therefore, the natural history section is organized by
specific food allergen (Table 1). We review the development of food allergy and the natural
history of food allergy with an emphasis on when it is appropriate to assess for resolution of
the allergy with a physician-supervised oral food challenge (OFC)®: 2, the gold standard for
diagnosis of food allergy.
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The majority of studies of the epidemiology and natural history of food allergy have
inherent limitations in their study design. Precise evaluation of the prevalence and natural
history of food allergy on a population level requires prospective ascertainment with
confirmatory oral food challenges of a representative sample of infants and young children
at predetermined intervals over time. Studies such as this are rarely performed in the United
States due to feasibility and ethical issues. However, recent efforts in Australia have begun
to meet this need. Generally speaking, however, it is important to recognize that much of the
currently available data on the epidemiology and natural course of food allergy is by
necessity imprecise. Furthermore, published studies typically come from selected
populations, such as from a particular clinic or referral population, and may not be
representative of the general food allergic population. These limitations are highlighted in
this Chapter.

Epidemiology

Prevalence

Estimates of food allergy prevalence vary widely, likely because of differences in study
methodology including use of different definitions of food allergy, and different geographic
area studied. In the United States, prevalence estimates range from 1-2% to 10% and most
are derived from self- or parent-report of allergy.2 A recent study reporting on a nationally
representative, population-based survey (the National Health and Nutrition Examination
Survey, NHANES), found the prevalence of self-reported food allergy in children to be
6.53%* from 2007-2010. The most common childhood food allergies reported were to milk
(1.94% of children surveyed), peanut (1.16%), and shellfish (0.87%). Another United States
population-based study reported a slightly higher estimate of childhood food allergy
prevalence (8%).5 This survey was internet-based, which may have resulted in selection
bias, contributing to the higher prevalence estimate. Nonetheless, the most commonly
reported food allergies were similar®. The importance of the method of ascertaining food
allergy in generating prevalence estimates was highlighted by a recent meta-regression using
only US survey data from 1988-2011. Roughly half of between-study variability was
explained by method of identifying food allergy alone, and because of this and other sources
of heterogeneity, the authors were unable to provide a point estimate for current food allergy
prevalence in the US.®

In other developed countries, overall prevalence estimates are in general within the range of
US estimates. The overall rate of food allergy was estimated at 6.7% in Canada (7.1% for
children and 6.6% for adults) in a population-based self-report study using random digit
telephone sampling and adjusting for non-response, with cow's milk, peanut, and tree nut
allergy being the most common allergens among children.” A recent meta-analysis of
European food allergy prevalence found an overall prevalence of self-reported food allergy
of 5.9% from 2000 to 2012, though many of the primary studies had at least moderate
potential for bias.8

Estimates relying on self-report are of course limited in part by the subjective nature of the
data. Other more objective methods include measuring sensitization using food allergen-
specific serum IgE. In a US based study, again using NHANES data, prevalence estimates
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for sensitization were 7.6% to peanut, 5.9% to shrimp, 4.8% to milk, and 3.4% to egg in the
overall population aged 6 and over, and 6.8% to peanut, 21.8% to milk, and 14.2% to egg in
children aged 1-5. These are certainly over-estimates of true clinical food allergy
prevalence, but are valuable because they provide some objectivity.®

The gold standard for food allergy diagnosis is the OFC, but prevalence of OFC-confirmed
allergy has not been widely studied on a population level, and there are no US studies using
OFC to determine food allergy prevalence. A population-based study of 12-month old
Awustralian infants using predetermined challenge criteria identified prevalence estimates of
3.0% to peanut, 8.9% to raw egg, and 0.8% to sesame based on OFC. Overall, over 10% of
subjects had allergy to peanut, egg, or sesame.10 This is moderately higher than recent
prevalence estimates from the United States that rely on self-report, suggesting either
variation in food allergy prevalence throughout the developed world, perhaps due to
different exposures, or higher than previously estimated levels of transient food allergy.

Changes over time

While the overall prevalence of food allergy seems to be increasing, objective data on this
are scarce. Because many estimates of food allergy prevalence are derived from self-report,
assessment of changes over time is limited by the potential for increased food allergy
awareness in the media and other sources influencing responses over time. Several well
designed studies of self-reported food allergy have supported a worrisome increase in food
allergy prevalence over a recent time period. Using meta-regression of 20 US based surveys
conducted by the Centers for Disease Control representing nearly 400,000 children covering
the period 1988-2011, Keet et al estimated an overall increase in childhood prevalence of
self reported food allergy of 1.2 percentage points per decade. Interestingly, the increase in
food allergy prevalence was nearly twice as high in non-Hispanic black children (2.1
percentage points per decade) compared to white children (1.0 percentage points) and
Hispanic children (1.2 percentage points).6 Several US and international studies suggest that
peanut allergy diagnoses are increasing: in a United States telephone-based population
survey that was repeated three times between 1997 and 2008, estimates of the prevalence of
peanut allergy increased significantly from 0.4% to 1.4% and estimates of tree nut allergy
prevalence increased from 0.2% to 1.1%.11 Similar trends have been reported from the
UK.12 Hospitalizations for food-induced anaphylaxis are also rising!3 14. Overall, these
results support a concerning trend over time and by race/ethnicity, and reasons for these
increases should be identified, so that prevention strategies can be developed.

Risk Factors

Many risk factors for food allergy have been identified, although it is not clear what is
driving the observed rise in prevalence. As in other atopic diseases, a family history of atopy
is a strong risk factor. In a population-based study of one-year-old infants diagnosed via oral
food challenge with food allergy (primarily egg or peanut), the risk of food allergy was
increased by 40% in patients with one immediate family member with any allergic disease
and by 80% in patients with two immediate family members with any allergic disease
compared to children without a family history of allergy.1> Race/ethnicity and other
demographic characteristics are also associated with food allergy: non-Hispanic black
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ethnicity® 5 16.17_ Asjan ethnicity®, and male sex in children18.16 have all been associated
with higher risk of food allergy. Overall, these findings suggest a genetic predisposition;
however, the genetic determinants of food allergy are largely undefined.

While there is some evidence implicating specific genes in food allergy susceptibility,
studies have not been replicated on a wide scale. Loss-of-function mutations in the filaggrin
gene have been associated with peanut allergy independent of atopic dermatitis, implicating
the skin as a potential route of sensitization.3 Filaggrin mutations have also been associated
with self-reported allergy to eggs, milk, wheat, and fish in a Danish population and with
positive specific IgE levels to milk.1® However, another study reported that while filaggrin
mutations do increase the likelihood of sensitization to food-specific IgE in children in the
first year of life, they are not associated with an increased risk of clinical allergy among
children already sensitized.2% Polymorphisms in the STAT6 gene have been associated with
an increase in the age of tolerance in cow's milk allergy,2! food sensitization22, and risk for
nut allergy.23 While it seems likely that there is a genetic basis to food allergy development,
further studies are needed to identify the specific loci involved.

Environmental factors are also associated with food allergy risk.3 Children with older
siblings?4 and pets in the home may be at lower risk of egg allergy at age 12 months,
supporting the hypothesis that increased microbial stimulation in infancy may have a
protective effect in terms of developing allergy.18 Parental nativity has also been implicated:
in a study of the 2005-2006 NHANES, US-born children and children immigrating to the
US in early childhood had higher odds of sensitization to milk, peanut, or egg than foreign-
born children, and among children born in the US, those children born to immigrant parents
had higher odds of sensitization.2> Vitamin D insufficiency has been associated with an
increased risk of food allergy26-28; however, these associations are controversial and need
further exploration as Vitamin D sufficiency has also been associated with an increased risk
of allergic sensitization.2? Increased food diversity in infancy may have a protective effect
on food sensitization as well as clinical food allergy later in childhood.3% Atopy, including
comorbid atopic dermatitis and doctor-diagnosed asthma, 8 has also been associated with an
increased risk of food allergy. Whether this represents a more severe allergic phenotype or
food allergy arises due to impaired barrier function is unknown.

Natural Course

Knowledge about the natural history of food allergy is important for the allergist to guide

use of elimination diets and when it may be appropriate to consider liberalizing the diet to
include a food that previously caused allergic symptoms. Here we discuss the clinical and
laboratory factors associated with the natural history of food allergy, the natural history of
the most common food allergens, and strategies to assess for resolution of food allergy.

Clinical and laboratory factors associated with the natural history of food allergy

Several clinical and laboratory factors have been associated with development of tolerance
or persistence of an allergy to an allergenic food. These have been most studied in
association with egg, milk, and peanut allergy, the most common childhood food allergens.
Factors associated with the timing of resolution of allergy to these foods include severity of
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symptoms on ingestion31-3%, skin prick test (SPT) size31: 33.36.37 age at diagnosis31: 38,
comorbid allergic disease39-42 and severity3l: 33, food specific IgE levels?l: 31-33, 36,39, 43-45
rate of change of food specific IgE levels38 or SPT sizes 36, IgE epitope specificity*6, IgE/
IgG, ratio?’, and specific IgA and 1gA2 levels*®. While these were identified in children
with egg, milk, or peanut allergy, it is likely that these principles are generalizable to other
food allergens, and this warrants further study. Unfortunately, IgE based methods are
imprecise, and oral food challenge is usually necessary to confirm resolution of allergy. New
methods such as allergen component testing-determination of individual allergens to which a
patient's IgE is directed- or cellular based studies, may help improve the diagnosis of food
allergy*?, but their role in assessing resolution of allergy is not clear.

Egg Allergy
Egg allergy is one of the most common IgE mediated childhood food allergies with a
reported prevalence of 1.3-1.6%°1 52, Most egg allergy develops in the first year of life®3.
Several prospective studies have attempted to address the natural history of egg
allergy32. 37.44,54-56  Although families have generally been advised that most children will
outgrow their allergy by the early school-age years®’, recent studies suggest that this is not
the current case.

In a retrospective review of 881 patients with egg allergy, the median age at egg allergy
resolution was 9 years when tolerance was defined as passing an egg challenge or having a
last recorded egg IgE level of <2kUA/L and no reported symptomatic accidental ingestions
in the last year3®. However, this study was limited by its retrospective design and its focus
on a highly allergic referral population. Further, it was conducted at a time before it was
common to introduce baked egg into the diet of children who could tolerate baked egg but
not concentrated egg (see below) which has been hypothesized to affect the natural history
of egg allergy. In a more recent prospective study of egg-allergic children recruited from
primary care offices, the median age of resolution (defined by oral food challenge and
successful home introduction of whole egg) was 6 years with a rate of resolution of nearly
50%. Of those children with unresolved allergy, 38.1% were able to tolerate some baked egg
products.33 These studies highlight the importance of the study population in influencing the
observed natural history of food allergy.

Although most consumers of egg generally eat cooked eggs, the length and degree of
heating can reduce the allergenicity of egg®®. A majority of children (over 70% in some
series) who react to concentrated egg (lightly heated egg such as French toast or scrambled
egg) can tolerate baked egg in the form of a muffin or waffle1% 5960, However, the role of
baked egg consumption in the resolution of egg allergy is unknown. One prospective study
which assessed tolerance to both baked and concentrated egg demonstrated a median age at
baked egg allergy resolution of 5.6 years, and after introduction of baked egg into the diet, a
median age at concentrated egg allergy resolution of 10.6 years, suggesting that introduction
of baked egg may not hasten the resolution of egg allergy.>* Similarly, a retrospective chart
review demonstrated that the rate of decline of skin prick test size was not associated with
frequency of baked egg consumption.®1 However, other recent prospective studies have

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns Page 6

shown increased likelihood 0f%2 and accelerated development of concentrated egg tolerance
with frequent ingestion of baked egg.43

Milk Allergy

Milk is the most common childhood food allergy with a prevalence of up to 2.5% when both
IgE and non-IgE mediated reactions are considered®3-66 and accounts for about one-fifth of
all childhood food allergy, according to a national cross-sectional survey of parents.6” Most
milk allergy typically presents in the first year of life>3: 68, Like egg allergy, most studies
have shown the prognosis of developing tolerance to cow's milk to be favorable, with the
majority outgrowing their allergy throughout childhood and early

adolescence?4 55, 63,64,69-74 However, a minority of milk-allergic children become milk-
allergic adults.

Data from a large population based cohort in Israel demonstrated that only 57% of children
with milk allergy resolved their allergy prior to the study completion by age 4-5 years, and
the majority of these did so by age 240. However, clinic based studies, which may include
children at higher risk for allergic disease, suggest a worse prognosis. In a recent prospective
study from Europe, only 43% had outgrown their allergy by the age of 10, when food
challenges were performed after the SPT size to milk had decreased 7°. These data are
consistent with a retrospective study of milk allergy in a referral population demonstrating
that the median age to outgrow milk allergy is 10 years when allergy is defined as passing an
open food challenge, or having a milk specific IgE < 3 KUA/L at the last visit, and no
reported symptomatic accidental ingestions in the last year#!, consistent with the possibility
that the natural history of food allergy may be lengthening over time.

Similar to egg allergy, baked milk is tolerated in a majority (75%) of children who are
reactive to uncooked milk. Baked milk consumption may affect the natural history of milk
allergy. Ingestion of baked milk for 3 months led to significantly decreased milk SPT size
and increase in casein-1gG4’. A follow-up study suggested that ingestion of baked milk
accelerated the resolution of milk allergy, as patients who incorporated baked milk into their
diet were more likely to become milk tolerant compared to children who underwent clinic
standard of care with strict avoidance of milk’’. Ingestion of extensively hydrolyzed casein
formula as opposed to rice hydrolyzed formula, soy formula, and amino acid-based formula
has also been demonstrated to increase the rate of milk tolerance acquisition, although other
smaller studies have not found such an association.” While it is often incredibly helpful to
food allergic patients and families to introduce foods when they are safely tolerated, larger
studies are needed to determine if ingestion of baked milk is solely a marker of transient
milk allergy, or an effective treatment to induce tolerance.

Peanut allergy

The prevalence of childhood peanut allergy is estimated around 2%, and studies from
North America and Europe suggest it is increasing rapidly12 80, Interestingly, peanut allergy
appears to be more common in Western-born children than in Asian children, according to a
population survey of both local and Western-born Singapore and Philippine
schoolchildren.81 While risk factors for peanut allergy are not well-defined outside of the
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aforementioned risk factors for general food allergy, the Learning Early About Peanut
Allergy (LEAP) study, based in the UK, has recently associated egg allergy and severe
atopic dermatitis, or both, with an increased risk of peanut sensitization in infancy.1” The
most common age for the presentation of peanut allergy is 18 months, although peanut
allergy can present later in childhood or adulthood, most often as part of the pollen-food
allergy syndrome82-84,

Unlike the previously discussed foods, the majority of childhood onset peanut allergy is not
outgrown prior to adulthood®. Estimates of tolerance development rates vary with study
design82 85, The largest study to date reported that 21.5% of patients had become peanut
tolerant when patients aged 4-20 years with a history of peanut allergy and peanut sIgE less
than 20 KUA/L were offered a food challenge8®. Another study demonstrated a similar rate
of tolerance acquisition (20% by age five) in preschool-aged children by offering an oral
challenge to children whose peanut SPT size had decreased to less than the 95% positive
predictive value for peanut allergy38. The timing of peanut allergy resolution is not clearly
defined, but cases of resolution in adulthood have been reported84 suggesting that patients
can benefit from long term follow up for peanut allergy. In rare cases, symptomatic peanut
allergy has been demonstrated to recur after passing an open challenge. This has been seen
especially in patients who do not introduce peanut into their diets after a negative peanut
challenge89: %0,

Tree nut allergy

Soy allergy

Relatively little is known about the natural course of tree nut allergy, but it can present in
both childhood and adulthood. One OFC-based study on children and young adults with tree
nut IgE levels below 10 kKUA/L found that 9% of 101 patients with prior reactions to tree
nuts had resolved their allergy, while 74% of 19 patients who had never ingested tree nuts
but were diagnosed on the basis of an elevated tree nut IgE passed a challenge.% . They also
found that no subject who was allergic to more than two tree nuts outgrew their allergy.
Adult tree nut allergy is presumed to represent a mixture of late onset IgE mediated allergy
to tree nuts as well as allergy due to cross reactivity with inhalant allergens (pollen-food
allergy syndrome), though little is known about its natural course.

Soy is another common childhood allergen®2 and may be more common in children with
concomitant peanut allergy. Soy allergy is typically considered to have its onset in infancy.
One study reported a peak incidence of soy sensitization around age 2 3, Early prospective
studies of children with soy allergy and concomitant eczema demonstrated a relatively good
prognosis, with a 50% rate of resolution at 1 year of follow-up and 67% rate at 2 years of
follow-up®> 93, However, a retrospective study conducted on soy-allergic patients at a
tertiary referral center reported that the allergy was outgrown in 45% of children by age 6,
suggesting a less-promising prognosis. Soy IgE level was a useful predictor of the speed of
tolerance acquisition: by age 6, 59% of children with a peak soy IgE level <5 KUA/L were
soy-tolerant compared to only 18% of children with a peak soy IgE level >50 KUA/L 9.

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns Page 8

A phenotype of late-onset soy allergy has been described where some patients develop
typical IgE mediated symptoms to soy after tolerating it as a regular part of their diet. This
phenomenon may be more common in patients with persistent peanut allergy®* or may be
related to pollen-food allergy syndrome due to cross-reactivity with birch pollen®.

Wheat allergy

Wheat is another common childhood food allergen, but little is known about its natural
history. Studies on the prognosis of patients with wheat allergy and concomitant atopic
dermatitis suggest that 25-33% of patients become tolerant by follow-up 1 to 2 years

later 55 93, In a prospective study of 50 Polish children with positive wheat specific IgE and
food challenge results along with predominant gastrointestinal symptoms, 20% of children
had resolved allergy by age 4, 52% by age 8, 66% by age 12, and 76% by age 18. Similar
results have been obtained by retrospective studies. One such study of children with OFC-
proven wheat allergy indicated that 84% had gained tolerance by age 10 when wheat allergy
cases included both IgE mediated and non-IgE mediated reactions®. A larger retrospective
study, estimated a median age at resolution of wheat allergy of 6.5 years, but 35% of
patients remained allergic into their teens®’. Peak wheat specific IgE is somewhat useful in
determining the age at which tolerance develops, and higher levels may be related to allergy
persistence.%8 However, high levels of wheat IgE do not preclude resolution of the allergy®”.

Other Foods

The natural history of other foods such as sesame and other seeds, seafood, meats, and fruits
has not been well described. These food allergies can present both in childhood and
adulthood. In general, childhood onset allergy to seeds, seafood, and meats, has a poor
prognosis, with the minority outgrowing their food allergies during childhood, 44 99-101 gnd
adult onset allergy to these foods is thought to be persistent. Recently, a syndrome of
delayed allergy to meats caused by reactivity to galactose-alpha-1,3-galactose has been
described 102, The natural history of this entity is currently unknown.

Allergic reactions to fruits and vegetables can also have their onset at any age. In early
childhood, adverse reactions to fruits and vegetables are common and are typically short
lived, although some children do have IgE mediated allergies to these foods#4: 6364 ater in
childhood and into adulthood, some proportion of fruit and vegetable reactions are most
certainly associated with pollen-food allergy syndrome secondary to cross reactivity with
inhalant allergens, which can develop after clinical sensitivity to seasonal inhalants has
developed. The natural history of pollen-food allergy syndrome has not been investigated.

Assessing for resolution of food allergy—Once the diagnosis of food allergy is
confirmed, the role of the allergist becomes to guide the assessment for resolution of food
allergy. Some food allergens are difficult to avoid and fortunately have a generally high
likelihood of resolution (e.g. milk and egg). Safely liberalizing the diet to include these
foods has important nutritional and quality of life benefits.

In general, we recommend yearly evaluation by food specific IgE or SPT. We prefer to use
specific IgE testing because it provides more prognostic information regarding the long term
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timing of tolerance acquisition3® and the short term likelihood of passing a food challenge.
In general we use a specific IgE cutoff that provides a 50% positive predictive value of
passing a food challenge. Values have been published for some foods (Table 2), but these
should be interpreted with caution because studies are small and other factors beside IgE
influence the outcome of a challenge. In those patients without a history of previous
reaction, whose diagnosis was made on the basis of sensitization alone, higher IgE cutoffs
may be appropriate8’. In patients with persistent allergy with unchanged specific IgE levels
for several years, testing can be performed less frequently over time88. Factors to consider
before deciding to pursue an OFC include the chance of success, the potential for risk, and
the preferences of the patient and family including the importance of the food to the diet!03,
Other important considerations may include patient age, history of reactions, family
characteristics, and comorbidities (e.g. severe atopic dermatitis or eosinophilic esophagitis).

Current controversies

The observation that children with milk and egg allergy may tolerate extensively heated
forms of these allergens has challenged previous food allergy dogma of strict allergen
avoidance. Fortunately, this has allowed many patients to safely incorporate these foods into
their diets, where just a decade ago strict avoidance of even cooked forms would have been
recommended. However, this breakthrough, combined with observations that delayed
introduction of food may actually increase the rate of food allergy®l: 86. 87,89, 104 a5
complicated the management of food allergy. The optimal time to introduce allergenic foods
during infancy is not known, and the American Academy of Pediatrics currently does not
recommend delaying the introduction of highly allergenic complimentary foods to prevent
the development of food allergy. A committee from the American Academy of Allergy,
Asthma and Immunology has published advice for complimentary food introduction
including scenarios where allergy evaluation may be helpful.104 In general, they recommend
introduction of complementary foods between the ages of 4-6 months, with highly allergenic
foods introduced in small quantities at home, once other foods are tolerated. However,
young infants may demonstrate clinical allergy to foods on their first exposure. This was
highlighted in a recent study that tried to determine whether early egg introduction in
children with moderate to severe eczema could prevent the development of egg allergy.
Although they were able to show that early egg exposure was associated with a non-
significant reduction in egg allergy defined by failing an oral food challenge at one year, a
third of subjects reacted to early egg exposure, including one case of anaphylaxis.1%> More
research is certainly needed to better identify those infants that may benefit from early
allergen exposure, and those in whom clinical allergy has already developed.

Future directions

Despite the dismal observation that food allergy prevalence is rising rapidly, several
interventions are on the horizon that may favorably impact the natural history of food
allergy. Small scale studies have demonstrated that it is possible to induce desensitization to
specific foods using oral and sublingual immunotherapy, with tolerance induced in a
subset196-109, These treatments are still under active research investigation and will
hopefully be available widely in the next several years. Improved diagnostic testing for food
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ergy with epitope specific testing!10, component-resolved diagnostics 111, or cellular

methods!12 will allow for more precise identification of young patients with food allergy,

an
Wi

d will ideally provide insight into the natural course of food allergy on an individual level
hile these efforts are promising for established disease, primary and secondary prevention

efforts have had limited success and are needed to stem the rapid rise in food allergy
prevalence world-wide.

References
1.

10

11.

12.

13.

14.

15.

16.

Boyce JA, Assa'ad A, Burks AW, et al. Guidelines for the diagnosis and management of food
allergy in the United States: report of the NIAID-sponsored expert panel. J Allergy Clin Immunol.
Dec; 2010 126(6 Suppl):S1-58. [PubMed: 21134576]

. Bindslev-Jensen C, Ballmer-Weber BK, Bengtsson U, et al. Standardization of food challenges in

patients with immediate reactions to foods--position paper from the European Academy of
Allergology and Clinical Immunology. Allergy. Jul; 2004 59(7):690-697. [PubMed: 15180754]

. Sicherer SH, Sampson HA. Food allergy: Epidemiology, pathogenesis, diagnosis, and treatment. J

Allergy Clin Immunol. Feb; 2014 133(2):291-307. €295. [PubMed: 24388012]

. McGowan EC, Keet CA. Prevalence of self-reported food allergy in the National Health and

Nutrition Examination Survey (NHANES) 2007-2010. J Allergy Clin Immunol. Nov; 2013 132(5):
1216-1219. e1215. [PubMed: 23992749]

. Gupta RS, Springston EE, Warrier MR, et al. The prevalence, severity, and distribution of childhood

food allergy in the United States. Pediatrics. Jul; 2011 128(1):e9-17. [PubMed: 21690110]

. Keet CA, Savage JH, Seopaul S, Peng RD, Wood RA, Matsui EC. Temporal trends and racial/ethnic

disparity in self-reported pediatric food allergy in the United States. Ann Allergy Asthma Immunol.
Mar; 2014 112(3):222-229. €223. [PubMed: 24428971]

. Soller L, Ben-Shoshan M, Harrington DW, et al. Overall prevalence of self-reported food allergy in

Canada. J Allergy Clin Immunol. Oct; 2012 130(4):986-988. [PubMed: 22867693]

. Nwaru BI, Hickstein L, Panesar SS, et al. The epidemiology of food allergy in Europe: a systematic

review and meta-analysis. Allergy. Jan; 2014 69(1):62—75. [PubMed: 24205824]

. Salo PM, Arbes SJ Jr. Jaramillo R, et al. Prevalence of allergic sensitization in the United States:

Results from the National Health and Nutrition Examination Survey (NHANES) 2005-2006. J
Allergy Clin Immunol. Feb 9.2014

. Osborne NJ, Koplin JJ, Martin PE, et al. Prevalence of challenge-proven IgE-mediated food
allergy using population-based sampling and predetermined challenge criteria in infants. J Allergy
Clin Immunol. Mar; 2011 127(3):668-676. €661-662. [PubMed: 21377036]

Sicherer SH, Munoz-Furlong A, Godbold JH, Sampson HA. US prevalence of self-reported
peanut, tree nut, and sesame allergy: 11-year follow-up. J Allergy Clin Immunol. 2010; 125(6):
1322-1326. [PubMed: 20462634]

Kotz D, Simpson CR, Sheikh A. Incidence, prevalence, and trends of general practitioner-recorded
diagnosis of peanut allergy in England, 2001 to 2005. J Allergy Clin Immunol. Mar; 2011 127(3):
623-630. e621. [PubMed: 21236479]

Poulos LM, Waters AM, Correll PK, Loblay RH, Marks GB. Trends in hospitalizations for
anaphylaxis, angioedema, and urticaria in Australia, 1993-1994 to 2004-2005. J Allergy Clin
Immunol. Oct; 2007 120(4):878-884. [PubMed: 17931562]

Lin RY, Anderson AS, Shah SN, Nurruzzaman F. Increasing anaphylaxis hospitalizations in the
first 2 decades of life: New York State, 1990 -2006. Ann Allergy Asthma Immunol. Oct; 2008
101(4):387-393. [PubMed: 18939727]

Koplin JJ, Allen KJ, Gurrin LC, et al. The impact of family history of allergy on risk of food
allergy: a population-based study of infants. Int J Environ Res Public Health. Nov; 2013 10(11):
5364-5377. [PubMed: 24284354]

Liu AH, Jaramillo R, Sicherer SH, et al. National prevalence and risk factors for food allergy and
relationship to asthma: results from the National Health and Nutrition Examination Survey
2005-2006. J Allergy Clin Immunol. 2010; 126(4):798-806.e713. [PubMed: 20920770]

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 11

Du Toit G, Roberts G, Sayre PH, et al. Identifying infants at high risk of peanut allergy: the
Learning Early About Peanut Allergy (LEAP) screening study. J Allergy Clin Immunol. Jan; 2013
131(1):135-143. e131-112. [PubMed: 23174658]

Koplin JJ, Dharmage SC, Ponsonby AL, et al. Environmental and demographic risk factors for egg
allergy in a population-based study of infants. Allergy. Nov; 2012 67(11):1415-1422. [PubMed:
22957661]

Linneberg A, Fenger RV, Husemoen LL, et al. Association between loss-of-function mutations in
the filaggrin gene and self-reported food allergy and alcohol sensitivity. Int Arch Allergy
Immunol. 2013; 161(3):234-242. [PubMed: 23548340]

Tan HT, Ellis JA, Koplin JJ, et al. Filaggrin loss-of-function mutations do not predict food allergy
over and above the risk of food sensitization among infants. J Allergy Clin Immunol. Nov; 2012
130(5):1211-1213. e1213. [PubMed: 22964107]

Yavuz ST, Buyuktiryaki B, Sahiner UM, et al. Factors that predict the clinical reactivity and
tolerance in children with cow's milk allergy. Ann Allergy Asthma Immunol. Apr; 2013 110(4):
284-289. [PubMed: 23535094]

Hancock DB, Romieu I, Chiu GY, et al. STAT6 and LRP1 polymorphisms are associated with
food allergen sensitization in Mexican children. J Allergy Clin Immunol. Jun; 2012 129(6):1673-
1676. [PubMed: 22534531]

Amoli MM, Hand S, Hajeer AH, et al. Polymorphism in the STAT6 gene encodes risk for nut
allergy. Genes Immun. Jun; 2002 3(4):220-224. [PubMed: 12058257]

Kusunoki T, Mukaida K, Morimoto T, et al. Birth order effect on childhood food allergy. Pediatr
Allergy Immunol. May; 2012 23(3):250-254. [PubMed: 22300402]

Keet CA, Wood RA, Matsui EC. Personal and parental nativity as risk factors for food
sensitization. J Allergy Clin Immunol. Jan; 2012 129(1):169-175. e161-165. [PubMed: 22075329]
Keet CA, Matsui EC, Savage JH, et al. Potential mechanisms for the association between fall birth
and food allergy. Allergy. Jun; 2012 67(6):775-782. [PubMed: 22515802]

Sharief S, Jariwala S, Kumar J, Muntner P, Melamed ML. Vitamin D levels and food and
environmental allergies in the United States: results from the National Health and Nutrition
Examination Survey 2005-2006. J Allergy Clin Immunol. May; 2011 127(5):1195-1202.
[PubMed: 21329969]

Allen KJ, Koplin JJ, Ponsonby AL, et al. Vitamin D insufficiency is associated with challenge-
proven food allergy in infants. J Allergy Clin Immunol. Apr; 2013 131(4):1109-1116. 1116,
€1101-1106. [PubMed: 23453797]

Weisse K, Winkler S, Hirche F, et al. Maternal and newborn vitamin D status and its impact on
food allergy development in the German LINA cohort study. Allergy. Feb; 2013 68(2):220-228.
[PubMed: 23253182]

Roduit C, Frei R, Depner M, et al. Increased food diversity in the first year of life is inversely
associated with allergic diseases. J Allergy Clin Immunol. Feb 6; 2014 133(4):1056-1064.
[PubMed: 24508301]

Wood RA, Sicherer SH, Vickery BP, et al. The natural history of milk allergy in an observational
cohort. J Allergy Clin Immunol. Mar; 2013 131(3):805-812. [PubMed: 23273958]

Ford RPK, Taylor B. Natural history of egg hypersensitivity. Archives of Disease in Childhood.
1982; 57:649-652. (Journal Article). [PubMed: 7125683]

Sicherer SH, Wood RA, Vickery BP, et al. The natural history of egg allergy in an observational
cohort. J Allergy Clin Immunol. Feb; 2014 133(2):492-499. e498. [PubMed: 24636473]
Spergel JM, Beausoleil JL, Pawlowski NA. Resolution of childhood peanut allergy. Ann Allergy
Asthma Immunol. Dec; 2000 85(6 Pt 1):473-476. [PubMed: 11152168]

Boyano-Martinez T, Garcia-Ara C, Diaz-Pena JM, Martin-Esteban M. Prediction of tolerance on
the basis of quantification of egg white-specific IgE antibodies in children with egg allergy. J
Allergy Clin Immunol. 2002; 110(2):304-309. [PubMed: 12170273]

Ho MH, Wong WH, Heine RG, Hosking CS, Hill DJ, Allen KJ. Early clinical predictors of
remission of peanut allergy in children. J Allergy Clin Immunol. Mar; 2008 121(3):731-736.
[PubMed: 18234313]

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 12

Boyano-MartA-nez T, GarcA-a-Ara C, DA-az-Pena JMa, MartA-n-Esteban M. Prediction of
tolerance on the basis of quantification of egg white-specific IgE antibodies in children with egg
allergy. Journal of Allergy and Clinical Immunology. 2002; 110(2):304-309. [PubMed:
12170273]

Shek LPC, Soderstrom L, Ahlstedt S, Beyer K, Sampson HA. Determination of food specific IgE
levels over time can predict the development of tolerance in cow's milk and hen's egg allergy. J
Allergy Clin Immunol. 2004; 114(2):387-391. [PubMed: 15316521]

Savage JH, Matsui E, Skripak JM, Wood R. The natural history of egg allergy. J Allergy Clin
Immunology. 2007; 120(6):1413. [PubMed: 18073126]

Elizur A, Rajuan N, Goldberg MR, Leshno M, Cohen A, Katz Y. Natural course and risk factors
for persistence of IgE-mediated cow's milk allergy. J Pediatr. Sep; 2012 161(3):482-487. e481.
[PubMed: 22480700]

Skripak JM, Matsui EC, Mudd K, Wood RA. The natural history of IgE-mediated cow's milk
allergy. Journal of Allergy and Clinical Immunology. 2007; 120(5):1172-1177. [PubMed:
17935766]

Cantani A, Micera M. Natural history of cow's milk allergy. An eight-year follow-up study in 115
atopic children. Eur Rev Med Pharmacol Sci. Jul-Aug;2004 8(4):153-164. [PubMed: 15636401]
Leonard SA, Sampson HA, Sicherer SH, et al. Dietary baked egg accelerates resolution of egg
allergy in children. J Allergy Clin Immunol. Aug; 2012 130(2):473-480. e471. [PubMed:
22846751]

Dannaeus A, Inganas M. A follow-up study of children with food allergy. Clinical course in
relation to serum IgE- and IgG-antibody levels to milk, egg and fish. Clinical Allergy. 1981,
11:533-539. (Journal Article). [PubMed: 7332999]

Kaczmarski M, Wasilewska J, Cudowska B, Semeniuk J, Klukowski M, Matuszewska E. The
natural history of cow's milk allergy in north-eastern Poland. Adv Med Sci. 2013; 58(1):22-30.
[PubMed: 23612699]

Urisu A, Yamada K, Tokuda R, et al. Clinical significance of IgE-binding activity to enzymatic
digests of ovomucoid in the diagnosis and the prediction of the outgrowing of egg white
hypersensitivity. Int Arch Allergy Immunol. Nov; 1999 120(3):192-198. [PubMed: 10592464]
Caubet JC, Bencharitiwong R, Moshier E, Godbold JH, Sampson HA, Nowak-Wegrzyn A.
Significance of ovomucoid- and ovalbumin-specific IgE/IgG(4) ratios in egg allergy. J Allergy
Clin Immunol. Mar; 2012 129(3):739-747. [PubMed: 22277199]

Konstantinou GN, Nowak-Wegrzyn A, Bencharitiwong R, Bardina L, Sicherer SH, Sampson HA.
Egg-white-specific IgA and IgA2 antibodies in egg-allergic children: is there a role in tolerance
induction? Pediatr Allergy Immunol. Feb; 2014 25(1):64-70. [PubMed: 24118158]

Nicolaou N, Murray C, Belgrave D, Poorafshar M, Simpson A, Custovic A. Quantification of
specific IgE to whole peanut extract and peanut components in prediction of peanut allergy. J
Allergy Clin Immunol. Mar; 2011 127(3):684-685. [PubMed: 21272928]

Keet CAJK, Savage JH, Hamilton RG, Wood RA. Application of Thresholds of IgE to Ara h2 to
Diagnosis of Peanut Allergy in a Clinical Population. JACI In Practice. in press.

Eggesbo M, Botten G, Halvorsen R, Magnus P. The prevalence of allergy to egg: a population-
based study in young children. Allergy. 2001; 56(5):403-411. [PubMed: 11350303]

Nickel R, Kulig M, Forster J, et al. Sensitization to hen's egg at the age of twelve months is
predictive for allergic sensitization to common indoor and outdoor allergens at the age of three
years. Journal of Allergy and Clinical Immunology. 1997; 99(5):613-617. [PubMed: 9155826]
Kulig M, Bergmann R, Klettke U, Wahn V, Tacke U, Wahn U. Natural course of sensitization to
food and inhalant allergens during the first 6 years of life. J Allergy Clin Immunol. Jun; 1999
103(6):1173-1179. [PubMed: 10359902]

Clark A, Islam S, King Y, et al. A longitudinal study of resolution of allergy to well-cooked and
uncooked egg. Clin Exp Allergy. May; 2011 41(5):706-712. [PubMed: 21488997]

Sampson HA, Scanlon SM. Natural history of food hypersensitivity in children with atopic
dermatitis. J Pediatr. 1989; 115:23-27. (Journal Article). [PubMed: 2738792]

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Page 13

Kim J, Chung Y, Han Y, Ahn K, Lee SI. The natural history and prognostic factors of egg allergy
in Korean infants with atopic dermatitis. Asian Pac J Allergy Immunol. Jun-Sep;2009 27(2-3):
107-114. [PubMed: 19839496]

Wood RA. The Natural History of Food Allergy. Pediatrics. 2003; 111(6):1631-1637. [PubMed:
12777603]

Nowak-Wegrzyn A, Fiocchi A. Rare, medium, or well done? The effect of heating and food matrix
on food protein allergenicity. Curr Opin Allergy Clin Immunol. Jun; 2009 9(3):234-237.
[PubMed: 19444093]

Lemon-Mule H, Sampson HA, Sicherer SH, Shreffler WG, Noone S, Nowak-Wegrzyn A.
Immunologic changes in children with egg allergy ingesting extensively heated egg. J Allergy Clin
Immunol. Nov; 2008 122(5):977-983. e971. [PubMed: 18851876]

Konstantinou GN, Giavi S, Kalobatsou A, et al. Consumption of heat-treated egg by children
allergic or sensitized to egg can affect the natural course of egg allergy: hypothesis-generating
observations. J Allergy Clin Immunol. Aug; 2008 122(2):414-415. [PubMed: 18585768]

Tey D, Dharmage SC, Robinson MN, Allen KJ, Gurrin LC, Tang ML. Frequent baked egg
ingestion was not associated with change in rate of decline in egg skin prick test in children with
challenge confirmed egg allergy. Clin Exp Allergy. Dec; 2012 42(12):1782-1790. [PubMed:
23181794]

Peters RL, Dharmage SC, Gurrin LC, et al. The natural history and clinical predictors of egg
allergy in the first 2 years of life: A prospective, population-based cohort study. J Allergy Clin
Immunol. Dec 24; 2014 133(2):485-491. [PubMed: 24373356]

Bock SA. Prospective appraisal of complaints of adverse reactions to foods in children during the
first 3 years of life. Pediatrics. May; 1987 79(5):683-688. [PubMed: 3575022]

Host A, Halken S. A prospective study of cow milk allergy in Danish infants during the first 3
years of life. Clinical course in relation to clinical and immunological type of hypersensitivity
reaction. Allergy. Nov; 1990 45(8):587-596. [PubMed: 2288394]

Hide DW, Guyer BM. Cows milk intolerance in Isle of Wight infants. Br J Clin Pract. Sep; 1983
37(9):285-287. [PubMed: 6626445]

Schrander JJ, van den Bogart JP, Forget PP, Schrander-Stumpel CT, Kuijten RH, Kester AD.
Cow's milk protein intolerance in infants under 1 year of age: a prospective epidemiological study.
Eur J Pediatr. Aug; 1993 152(8):640-644. [PubMed: 8404966]

Warren CM, Jhaveri S, Warrier MR, Smith B, Gupta RS. The epidemiology of milk allergy in US
children. Ann Allergy Asthma Immunol. May; 2013 110(5):370-374. [PubMed: 23622009]
Sampson HA. Food allergy. Part 1: immunopathogenesis and clinical disorders. J Allergy Clin
Immunol. May; 1999 103(5 Pt 1):717-728. [PubMed: 10329801]

Hill DJ, Firer MA, Ball G, Hosking CS. Natural history of cows’ milk allergy in children:
immunological outcome over 2 years. Clin Exp Allergy. Feb; 1993 23(2):124-131. [PubMed:
8448679]

Saarinen KM, Pelkonen AS, Makela MJ, Savilahti E. Clinical course and prognosis of cow's milk
allergy are dependent on milk-specific IgE status. J Allergy Clin Immunol. Oct; 2005 116(4):869—
875. [PubMed: 16210063]

Bishop JM, Hill DJ, Hosking CS. Natural history of cow milk allergy: clinical outcome. J Pediatr.
Jun; 1990 116(6):862-867. [PubMed: 2348289]

Hill DJ, Davidson GP, Cameron DJ, Barnes GL. The spectrum of cow's milk allergy in childhood.
Clinical, gastroenterological and immunological studies. Acta Paediatr Scand. Nov; 1979 68(6):
847-852. [PubMed: 539407]

James JM, Sampson HA. Immunologic changes associated with the development of tolerance in
children with cow milk allergy. J Pediatr. Sep; 1992 121(3):371-377. [PubMed: 1517910]

Levy Y, Segal N, Garty B, Danon YL. Lessons from the clinical course of IgE-mediated cow milk
allergy in Israel. Pediatr Allergy Immunol. Nov; 2007 18(7):589-593. [PubMed: 17561928]
Santos A, Dias A, Pinheiro JA. Predictive factors for the persistence of cow's milk allergy. Pediatr
Allergy Immunol. Dec; 2010 21(8):1127-1134. [PubMed: 20444157]

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

9L

92.

93.

94.

95.

96.

Page 14

Nowak-Wegrzyn A, Bloom KA, Sicherer SH, et al. Tolerance to extensively heated milk in
children with cow's milk allergy. J Allergy Clin Immunol. Aug; 2008 122(2):342-347. 347, e341—
342. [PubMed: 18620743]

Kim JS, Nowak-Wegrzyn A, Sicherer SH, Noone S, Moshier EL, Sampson HA. Dietary baked
milk accelerates the resolution of cow's milk allergy in children. J Allergy Clin Immunol. Jul;
2011 128(1):125-131. e122. [PubMed: 21601913]

Berni Canani R, Nocerino R, Terrin G, et al. Formula selection for management of children with
cow's milk allergy influences the rate of acquisition of tolerance: a prospective multicenter study. J
Pediatr. Sep; 2013 163(3):771-777. €771. [PubMed: 23582142]

Nicolaou N, Poorafshar M, Murray C, et al. Allergy or tolerance in children sensitized to peanut:
prevalence and differentiation using component-resolved diagnostics. J Allergy Clin Immunol.
Jan; 2010 125(1):191-197. e191-113. [PubMed: 20109746]

Rinaldi M, Harnack L, Oberg C, Schreiner P, St Sauver J, Travis LL. Peanut allergy diagnoses
among children residing in Olmsted County, Minnesota. J Allergy Clin Immunol. Oct; 2012
130(4):945-950. [PubMed: 22944484]

Shek LP, Cabrera-Morales EA, Soh SE, et al. A population-based questionnaire survey on the
prevalence of peanut, tree nut, and shellfish allergy in 2 Asian populations. J Allergy Clin
Immunol. Aug; 2010 126(2):324-331. 331, €321-327. [PubMed: 20624649]

Green TD, LaBelle VS, Steele PH, et al. Clinical characteristics of peanut-allergic children: recent
changes. Pediatrics. Dec; 2007 120(6):1304-1310. [PubMed: 18055680]

Vereda A, van Hage M, Ahlstedt S, et al. Peanut allergy: Clinical and immunologic differences
among patients from 3 different geographic regions. J Allergy Clin Immunol. Mar; 2011 127(3):
603-607. [PubMed: 21093026]

Savage JH, Limb SL, Brereton NH, Wood RA. The natural history of peanut allergy: Extending
our knowledge beyond childhood. J Allergy Clin Immunol. 2007; 120(3):717-719. [PubMed:
17765758]

Bock SA, Atkins FM. The natural history of peanut allergy. J Allergy Clin Immunol. May; 1989
83(5):900-904. [PubMed: 2715549]

Skolnick HS, Conover-Walker MK, Koerner CB, Sampson HA, Burks W, Wood RA. The natural
history of peanut allergy. J Allergy Clin Immunol. 2001; 107(2):367-374. [PubMed: 11174206]

Perry TT, Matsui EC, Kay Conover-Walker M, Wood RA. The relationship of allergen-specific
IgE levels and oral food challenge outcome. Journal of Allergy and Clinical Immunology. 2004;
114(1):144-149. [PubMed: 15241358]

Neuman-Sunshine DL, Eckman JA, Keet CA, et al. The natural history of persistent peanut allergy.
Ann Allergy Asthma Immunol. May; 2012 108(5):326—331. €323. [PubMed: 22541403]

Fleischer DM, Conover-Walker MK, Christie L, Burks AW, Wood RA. The natural progression of
peanut allergy: Resolution and the possibility of recurrence. J Allergy Clin Immunol. Jul; 2003
112(1):183-189. [PubMed: 12847497]

Fleischer DM, Conover-Walker MK, Christie L, Burks AW, Wood RA. Peanut allergy:
Recurrence and its management. J Allergy Clin Immunol. 2004; 114(5):1195-1201. [PubMed:
15536431]

Fleischer DM, Conover-Walker MK, Matsui EC, Wood RA. The natural history of tree nut allergy.
Journal of Allergy and Clinical Immunology. 2005; 116(5):1087-1093. [PubMed: 16275381]
Sicherer SH, Sampson HA. 9. Food allergy. Mini-Primer on Allergic and Immunologic Diseases.
2006; 117(2, Supplement 2):S470-S475.

Sampson HA, McCaskill CM. Food hypersensitivity in atopic dermatitis:evaluation of 113
patients. J Pediatr. 1985; 107:669-675. (Journal Article). [PubMed: 4056964]

Savage JH, Kaeding A, Matsui E, Wood R. The Natural History of Soy Allergy. J Allergy Clin
Immunol. 2010; 125(3):683-686. [PubMed: 20226303]

BallmerWeber BK, Vieths S. Soy allergy in perspective. Current Opinion in Allergy & Clinical
Immunology. 2008; 8(3):270-275. [PubMed: 18560305]

Kotaniemi-Syrjanen A, Palosuo K, Jartti T, Kuitunen M, Pelkonen AS, Makela MJ. The prognosis
of wheat hypersensitivity in children. Pediatr Allergy Immunol. Mar; 2010 21(2 Pt 2):e421-428.
[PubMed: 19793064]

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Savage and Johns

Page 15

97. Keet C, Matsui E, Dhillon G, Lenehan P, Paterakis M, Wood R. The natural history of wheat
allergy. Ann.Allergy Asthma Immunol. 2009; 102(5):410. [PubMed: 19492663]

98. Czaja-Bulsa GY, Bulsa M. The natural history of IgE mediated wheat allergy in children with
dominant gastrointestinal symptoms. Allergy Asthma Clin Immunol. Feb 26.2014 10(1):12.
[PubMed: 24572171]

99. Cohen A, Goldberg M, Levy B, Leshno M, Katz Y. Sesame food allergy and sensitization in
children: the natural history and long-term follow-up. Pediatr Allergy Immunol. May; 2007 18(3):
217-223. [PubMed: 17346302]

100. Aaronov D, Tasher D, Levine A, Somekh E, Serour F, Dalal I. Natural history of food allergy in
infants and children in Israel. Ann Allergy Asthma Immunol. Dec; 2008 101(6):637-640.
[PubMed: 19119709]

101. Sicherer SH, Munoz-Furlong A, Sampson HA. Prevalence of seafood allergy in the United States
determined by a random telephone survey. J Allergy Clin Immunol. Jul; 2004 114(1):159-165.
[PubMed: 15241360]

102. Commins SP, Satinover SM, Hosen J, et al. Delayed anaphylaxis, angioedema, or urticaria after
consumption of red meat in patients with IgE antibodies specific for galactose-alpha-1,3-
galactose. J Allergy Clin Immunol. Feb; 2009 123(2):426-433. [PubMed: 19070355]

103. Wood RA. The likelihood of remission of food allergy in children: when is the optimal time for
challenge? Curr Allergy Asthma Rep. Feb; 2012 12(1):42-47. [PubMed: 22125089]

104. Fleischer DM, Spergel JM, Assa'ad AH, Pongracic JA. Primary prevention of allergic disease
through nutritional interventions. J Allergy Clin Immunol Pract. Jan; 2013 1(1):29-36. [PubMed:
24229819]

105. Palmer DJ, Metcalfe J, Makrides M, et al. Early regular egg exposure in infants with eczema: A
randomized controlled trial. J Allergy Clin Immunol. Aug; 2013 132(2):387-392. e381.
[PubMed: 23810152]

106. Jones SM, Pons L, Roberts JL, et al. Clinical efficacy and immune regulation with peanut oral
immunotherapy. J Allergy Clin Immunol. 2009; 124(2):292-300.e297. [PubMed: 19577283]

107. Keet C, Frischmeyer-Guerrerio P, Thyagarajan A, et al. The Safety and Efficacy of Sublingual
and Oral Immunotherapy for Milk Allergy. J Allergy Clin Immunol. 2012; 129(2):448-455.
[PubMed: 22130425]

108. Enrique E, Pineda F, Malek T, et al. Sublingual immunotherapy for hazelnut food allergy: a
randomized, double-blind, placebo-controlled study with a standardized hazelnut extract. J
Allergy Clin Immunol. 2005; 116(5):1073-1079. [PubMed: 16275379]

109. Buchanan AD, Green TD, Jones SM, et al. Egg oral immunotherapy in nonanaphylactic children
with egg allergy. J Allergy Clin Immunol. 2007; 119(1):199-205. [PubMed: 17208602]

110. Chatchatee P, Jarvinen KM, Bardina L, Beyer K, Sampson HA. Identification of IgE- and 1gG-
binding epitopes on alpha(s1)-casein: differences in patients with persistent and transient cow's
milk allergy. J Allergy Clin Immunol. Feb; 2001 107(2):379-383. [PubMed: 11174208]

111. Shreffler WG. Microarrayed recombinant allergens for diagnostic testing. J Allergy Clin
Immunol. Apr; 2011 127(4):843-849. quiz 850-841. [PubMed: 21458654]

112. Ford LS, Bloom KA, Nowak-Wegrzyn AH, Shreffler WG, Masilamani M, Sampson HA.
Basophil reactivity, wheal size, and immunoglobulin levels distinguish degrees of cow's milk
tolerance. J Allergy Clin Immunol. Jan; 2013 131(1):180-186. e183. [PubMed: 22819512]

113. Perry TT, Matsui EC, Kay Conover-Walker M, Wood RA. The relationship of allergen-specific
IgE levels and oral food challenge outcome. J Allergy Clin Immunol. Jul; 2004 114(1):144-149.
[PubMed: 15241358]

114. Komata T, Soderstrom L, Borres M, Tachimoto H, Ebisawa M. Usefulness of Wheat and
Soybean Specific IgE Antibody titers for the diagnosis of food allergy. Allergology International.
2009; 58 (Journal Article.

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



Savage and Johns Page 16

Immunol Allergy Clin North Am. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Savage and Johns

Common Allergenic Foods with General Age of Onset of Clinical Allergy and Resolution

Table 1

Food Age of Onset Age of Resolution

Egg Infant/toddler Early to late childhood

Milk Infant/toddler Early to late childhood

Peanut Infant/toddler Early to late childhood-uncommon
Adulthood Unknown

Tree nuts | Toddler/early childhood | Early to late childhood-uncommon
Adulthood Unknown

Soy Infant/toddler Early to late childhood
Adulthood (rare) Unknown

Wheat Infant/toddler Early to late childhood
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Page 18

Specific IgE levels associated with a 50% positive predictive value for clinical allergy. In general we use the
50% positive predictive value to guide the timing of an oral food challenge, but caution should always be used
in considering when to perform a food challenge.

50% Positive Predictive Value

Food Allergen

Age, if investigated

sIgE Value (KUA/L)

Egg - 2113
Milk - 2113
Peanut - 2113
Wheat <1 1

>1 20114
Soy - 20-30114
Tree Nuts - N/A
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