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Key Messages
Current food allergy management focuses on avoidance of the allergen. Appropriate counseling is essential to minimize accidental
ingestions while also preventing excessive limitations.

e The risk of a systemic reaction to a food allergen is primarily through ingestion with contact and inhalational exposures being
low risk.

e Qils derived from foods can differ in their protein content based on the refining process, with full refining of oils leading to com-
plete protein removal and tolerance amongst food allergic individuals.

e Consider referral to a dietician with an expertise in infant/pediatric nutrition for all children with food allergies, particularly young
children avoiding ubiquitous foods such as cow’s milk.

e Counseling on accurate interpretation of food labels is essential, with the knowledge that precautionary allergen labeling is not
standardized.
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e Complete the post-test/evaluation and claim credit earned. At this time, physicians will have earned up to 1.0 AMA PRA Category 1
Credit™. Minimum passing score on the post-test is 70%.

e Approximately 4-6 weeks later you will receive an online outcomes assessment regarding your application of this article to your
practice. Once you have completed this assessment, you will be eligible to receive MOC Part II credit from the American Board of
Allergy and Immunology.
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Introduction

Food allergies affect up to 5% to 8% of children in the United
States'? and may be increasing in prevalence?® as evidenced by a
report from the Centers for Disease Control and Prevention, which
noted a 50% increase in the United States between 1997 and 2011.*
Although many foods have been reported to trigger allergic reac-
tions, the most common causes of significant allergic reactions are
milk, egg, wheat, soy, peanut, tree nuts, fish, shellfish, and seeds.®

Although treatment options for food allergies, such as oral and
epicutaneous immunotherapy, have shown potential, they are not
currently approved for general use by the Food and Drug Admin-
istration. Therefore, current management focuses on avoidance of
the allergen.’

Because the most common food allergens are ubiquitous, com-
plete avoidance can be difficult and unintentional ingestions are
common.®’ Fleischer et al® reported that among children 3 to 15
months old with a diagnosis of milk or egg allergy, the mean rate
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of an allergic reaction was 0.81 per year. Similarly, Sicherer et al’
reported that among children with peanut and tree nut allergies,
55% of peanut allergic children and 30% of tree nut allergic chil-
dren had an unintentional ingestion during a median period of 5.5
years, with a mean of 2 accidents per patient with an unintention-
al ingestion. Although fatalities caused by food allergy are rare,?
unintentional exposures can lead to potentially severe reactions.®’
Fleischer et al® reported severe reactions in 11.4% of unintentional
exposures, whereas Sicherer et al’ reported that 53% of reactions
caused by unintentional exposures had multisystem and/or respi-
ratory symptomes.

Appropriate avoidance includes correctly reading ingredient labels
on manufactured products, understanding the risks of casual contact
with an allergen, and use of appropriate practices to prevent
cross-contact.® However, implementation of these practices can be
difficult. In 2013, the Food Allergy Research & Education group ad-
ministered an online survey to 5,578 individuals with food allergies
or parents of a food allergic child identified several knowledge gaps.®
Specifically, 26.3% believed that precautionary allergy labeling (PAL)
is mandated by law, with 36.7% of participants reporting they be-
lieved PAL was based on specific amounts of the allergen present
in the food or did not know.? Similarly, Simons et al'® surveyed in-
dividuals who attended the Food Allergy & Anaphylaxis Network
conference and noted that 16% had a history of reaction attribut-
able to misunderstanding a food label term. Alternatively, 40% of
patients allergic to soy were avoiding soy oil and soy lecithin, which
is typically unnecessary.'’ The unnecessary avoidance is impor-
tant because it may contribute to nutritional deficiencies that for
which food allergic patients are at risk.!

In addition, families often have concern and anxiety regarding
the risk from exposures from casual contact with the allergen.'? This
is important because it can contribute to social isolation and reduced
quality of life (QoL) that has been found among food allergic pa-
tients and their family members.®'?-'* Specifically, Bollinger et al'®
interviewed 87 families with a food allergic child and reported that
food allergies affected family social activities in 49% and school at-
tendance in 34%, with 10% of children being homeschooled because
of their food allergies. Primeau et al'? similarly reported signifi-
cantly more social disruption in daily activities in food allergic
children compared with their peers.

Therefore, it is essential that the practicing allergist be able to
correctly diagnose food allergies and able to provide advice on ap-
propriate avoidance behaviors while preventing excessive
limitations.!® Specifically, one must be able to counsel on cor-
rectly reading ingredient labels, educate the family on behaviors
to prevent cross-contamination, and explain the risks of exposure
in commonly encountered situations and with casual contact. Al-
lergists similarly must be able to provide avoidance advice while
suggesting age and nutritionally appropriate substitutions. This
review therefore focuses on providing an understanding of iden-
tifying potential myths that may surround certain aspects of food
allergy management, with a focus on redirecting misconceptions,
and enhancing communications that can improve how our pa-
tients live life with disease.

Case 1

An 11-month-old boy is brought to your office for evaluation of
food allergy. He developed hives around his face and chest within
30 minutes after eating peanut butter for the first time, approxi-
mately 1 month ago. No other symptoms developed. His symptoms
resolved with diphenhydramine alone, and he otherwise has not
had any reactions concerning for potential food allergies. He has a
comorbid history of mild atopic dermatitis that is well controlled
with a skin care regimen of emollient-based moisturization and oc-
casional use of hydrocortisone cream, 0.5%. His pediatrician sent

serum test results for peanut, which reported a peanut specific IgE
(sIgE) level of 57.84 kUA/L and negative serum test results to tree
nuts. In regard to common food allergens, he currently tolerates cow’s
milk, egg, wheat, fish, legumes, and sesame. Although serum sIgE
levels had been measured, he had never ingested tree nuts. You
perform skin testing to peanut, which has a wheal/flare diameter
of 15/30 mm with negative skin test results to tree nuts. You advise
avoidance of peanut and home introduction of age-appropriate forms
of tree nuts.

Question

The family has an older child who loves peanut butter, so they
are questioning whether they can still have peanut butter in their
house. What is the risk their child could experience a reaction just
by being near peanut products, without actually ingesting that
product?

Myth Addressed

There is danger from causal contact or inhalation of peanut dust
or vapors from peanut-containing products.

Discussion

Families of food allergic children often question what types of
allergen exposure or situations may put their children at risk for a
reaction. There is common perception that there is a risk from aero-
solization of allergen from peanut-containing products, which has
prompted management recommendations, such as bans of peanut-
containing products at school (at the classroom, lunch table, or
school-wide level), at sporting events and other public venues, and
on commercial flights. But is there truly a risk outside ingesting these
products? At least 3 recent studies have addressed these ques-
tions, reporting that there is no discernable risk from inhalation or
casual contact with these products.

Perry et al'” simulated real-life situations in which one may be
exposed to peanut protein, such as eating in a school cafeteria, at-
tending sporting events, and commercial airline travel, by using 19
non-peanut allergic individuals wearing personal air monitors with
measurement of Ara h 1, a peanut component, to detect presence
of peanut protein. Ara h 1 was undetectable in all simulated
situations.!” Similarly, Brough et al'® evaluated the presence of peanut
protein in homes with household peanut consumption (as part of
the home monitoring phase in the Learning Early About Peanut
study) and found that airborne levels were lower than the limit pos-
sible for quantitation outside a brief period directly after peanuts
were deshelled. Peanut was detected at below 5 and 340 pg/m? at
1 cm and 1 m above peanuts being actively shelled. However, these
levels were undetectable immediately after shelling ceased, dem-
onstrating that the particle does not remain airborne. Odors, such
as from peanut butter, are organic compounds that are nonallergenic
and must be differentiated from aerosolization of food allergens,
which are proteins, created during cooking or processing of foods.®
Although Roberts et al'® identified 5 patients who reacted to aero-
solized forms of food while being cooked (fish, chickpea, and
buckwheat), the symptoms were similar to inhalation of
aeroallergens, and no patient reported symptoms from peanut in-
halation. Therefore, evidence demonstrates that inhalational
exposures to peanut products are highly unlikely to trigger aller-
gic reactions.!8:2021

The risk of casual contact with a food allergen, such as skin
contact from a peanut-containing product or residue from a product,
is also a common concern. As was the case with inhalation of peanut
dust, the literature on casual nonoral contact with food allergens
indicates that the risk of a systemic reaction is exceptionally low,
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apart from actual ingestion of the allergen.?’?!' Simonte et al'® applied
peanut butter to intact skin on 38 children with a history (and pre-
viously reported inhalational reactions) and noted that although 10
patients developed erythema/pruritus in areas of contact (includ-
ing 5 who developed similar erythema attributable to the soy butter
placebo vehicle), no patient developed a systemic reaction.
Moreover, no patient developed symptoms (including alterations
of pulmonary function testing) from inhaling peanut butter masked
with mint and tuna oil, further disproving that inhalation poses a
risk. Similarly, Wainstein et al*' applied peanut butter to 281 chil-
dren with sensitization to peanut butter and similarly noted that
although 41% had urticaria at the site of contact, no patient had a
systemic reaction. These studies indicate that although patients may
experience local irritation in sites of allergen contact, this form of
exposure is unlikely to trigger a systemic reaction.?’?!

Although the risk of a systemic reaction is only with ingestion
of the allergen, appropriate avoidance measures must be imple-
mented in the home to prevent unintentional ingestions or cross-
contamination, particularly in young children, given the frequency
of hand to mouth transfer.® However, again data indicate peanut
protein can be readily abated from surfaces and hands. Perry et al'’
additionally evaluated the presences of residual peanut protein in
routine household settings and found no peanut protein after adult
hand washing with liquid soap or bar soap. Plain water and alcohol-
based antibacterial sanitizer, however, left detectable protein after
hand washing in a subset of individuals.!” Common cleaning agents
and commercial wipes, except dishwashing liquid, effectively
removed peanut allergen from tabletops.'” Brough et al'® evalu-
ated environmental exposure after peanut consumption and found
detectable peanut on hands and saliva 3 hours after ingestion;
however, the use of hand washing or teeth brushing in removal of
allergen was not evaluated.'® They additionally noted peanut being
completely removed from granite tables after routine cleaning and
found significantly reduced but still detectable levels (<5 ug/m?) after
cleaning of wooden table surfaces, pillows, and sofa covers (with
the pillows and covers showing 1,000-fold reduction after machine
washing).'®

Thus, for families with food allergic children, washing hands
before and after meals, wiping down surfaces, thoroughly clean-
ing utensils, and keeping unsafe food out of reach of young children
are recommended.® The decision of whether to keep an allergen
in the home is individual, but evidence does not demonstrate that
removal of the food from the home (or other environment, eg,
schools) is necessary if appropriate avoidance measures can be
implemented. More recent research can better frame the risk that
small residual levels may pose, given that this was not tested in
any of the aforementioned studies. Three studies?>2* of peanut
threshold levels have found that less than 5% of patients objective-
ly reacted to levels ranging from 1.5 to 1.95 mg of peanut protein,
which would be an amount over a log-fold higher than what was
detected by Brough et al.’® However, the allergist must be aware
of these data to have an informed discussion with the family,
given that the physician or family may believe that these sce-
narios pose a risk to the child. Given they do not, this may be a
simple discussion-based intervention that could promote lower
anxiety and enhanced QoL.

Question

Should any testing to tree nut have been performed in this child?

Myth Addressed

Tree nut avoidance is necessary for peanut allergic individuals.

Discussion

Peanuts are legumes, whereas tree nuts are drupaceous fruits.
Although they share common allergenic structures that can elicit
cross-reactivity, such as Bet v 1 homology, these items are
phylogenically distinct. That said, there are cases of true tree nut
allergy in peanut allergic individuals, although the exact rate is dif-
ficult to specify. Most data related to the risk of cross-reactivity
between peanut and tree nut allergens are limited to cross-
reactive sensitization through IgE inhibition studies and indicate
that there is often serologic cross-recognition. However, the clin-
ical significance of this is often in question, given that there are a
paucity of studies that have investigated this through oral chal-
lenge. Food allergy QoL in the caregiver is inversely proportional
to the number of foods avoided. Thus, it is imperative to not rec-
ommend unnecessary restriction and to use oral food challenge to
evaluate the significance of unconfirmed sensitization. Recently,
Couch et al*® found that 96% of peanut allergic individuals within
an academic clinic sample who were tree nut sensitized but who
lack a history of symptomatic ingestion to tree nut were tolerant
of tree nuts when actually challenged to these items. Specifically,
among 63 peanut allergic individuals who underwent oral chal-
lenge to one of multiple tree nuts to which they were sensitized,
96% tolerated their tree nut challenge, including 100% who were
sensitized to almond. For any single tree nut to which the individ-
ual was sensitized, a skin test wheal of 9 mm and an sIgE level of
11 KU/L represented a 50% negative predictive value for tolerance
in an adjusted model in this specific clinical population.? Older data
have suggested upward of 50% of peanut allergic individuals may
be coallergic to tree nut, but the precise meaning of coallergy has
been poorly defined.?® This finding has led to a common practice
of preemptive testing for tree nut sensitization among peanut al-
lergic individuals and restriction of eating tree nuts to which one
is sensitized based only on sensitization. Although ongoing studies
into this issue from other research groups will better inform the
risk, it appears that there are insufficient data to support routine
testing to tree nut in peanut allergic individual because of the high
likelihood that sensitization will be detected and the risk that un-
necessary restriction will be recommended. However, when
introducing tree nuts in a peanut allergic child, appropriate edu-
cation must be given to prevent ingestion of products with peanut
due to cross-contamination.

Question

The family has noted that peanut oil is listed in the ingredients
of several food products and is wondering if these are safe for him
to eat.

Myth Addressed

There is danger from ingestion of highly refined commercial
peanut oil in a peanut allergic individual.

Discussion

Commercially available oils can be derived from common food
allergens, such as peanut and soy, leading to confusion regarding
their safety for allergenic individuals.?” In general, full refining of
oils for commercial-grade food processing purposes leads to almost
complete removal of protein; however, oils that are unrefined
(expeller-pressed, cold-pressed, crude) may have detectable protein
present.?® Demonstrating this, Teuber et al?° evaluated peanut and
tree nut oils for allergenicity by examining for the presence of re-
sidual proteins that could bind IgE from sera of patients with the
allergy, finding a greater amount of residual protein and greater IgE
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binding in those with the least processing, although this did not
directly assess clinical risk from ingestion. Hourihane et al*° evalu-
ated the tolerance to peanut oils based on processing by performing
double-blind, crossover food challenges with crude and refined
peanut oil in 60 peanut allergic individuals. None of the individu-
als reacted to refined oil, whereas 6 (10%) reacted to crude 0il.*°
However, although evidence indicates that peanut allergic indi-
viduals can safely tolerate highly refined oils but not cold-pressed
or expeller-pressed oils,®*° it may be difficult for the consumer to
determine which processing method of peanut oil has been used.
Therefore, although most commercially available peanut oil is con-
sidered highly refined, it is recommended that patients inquire about
the degree of refining and consider avoiding if not highly refined
or it is unclear.

In regard to oils derived from other common allergens, sesame
oil is often not refined and may contain protein; anaphylaxis to
sesame seed oil has been reported®; thus, avoidance for sesame
allergic individuals is typically recommended.*? Alternatively, eval-
uation of soy oil and soy lecithin, a fatty substance with little
allergenicity often used as a food additive, demonstrates they are
well tolerated among those with soybean allergy.®* Similarly, sun-
flower oil, corn (maize) oil, and palm oil are typically considered
nonallergenic.?® Allergists must have knowledge on the allergenicity
of oils to provide appropriate avoidance recommendations and
prevent unintentional exposures. Labeling laws with soy are con-
fusing, given that soy lecithin and oil are labeled under the Food
Allergen Labeling and Consumer Protection Act (FALCPA) and may
be the only source of soy in such products.

Question

The family is wondering if it they need to travel exclusively on
airlines that don’t serve peanuts.

Discussion

Although allergic reactions on commercial airlines have been re-
ported, current literature is based on self-report of symptoms, which
is subject to bias, so true prevalence is unknown.**-*¢ Sicherer et al**
surveyed patients in the National Registry of Peanut and Tree Nut
allergy and found that 62 of 3,704 individuals reported a reaction
on an airplane, with reported ingestion exposures being associ-
ated with the most severe symptoms. Among the 14 patients who
reported symptoms from inhalational exposure, the timing and ex-
posure history was not convincing in 3, and in the remaining 11
participants, more than 25 passengers were eating peanuts at the
time of the reaction in question.** Similarly, Comstock et al*° re-
cruited individuals with peanut, tree nut, and seed allergy and
administered a survey that included assessment of in-flight reac-
tions. In this predominantly adult cohort, 41 individuals reported
an inflight reaction, with 58% attributed to reported inhalational
exposure, 9% to contact with the allergen, and 33% to ingestion ex-
posure. Surprisingly, only 29% of all individuals and only 10.5% of
those with an inhalational exposure told the flight attendant about
their reaction.*® In addition, just more than 50% treated their re-
actions, with most undertreating by using an oral antihistamine for
symptoms of throat swelling and wheezing.>® Greenhawt et al*® re-
ported similar findings with a more recent survey of participants
in the Food Allergy & Anaphylaxis Network. Of the 150 partici-
pants who reported having an inflight reaction, 15.7% reported
reactions attributable to ingestion, with inhalational, skin, and
unknown exposure accounting for 48.6%, 27.9%, and 7.8% of reac-
tions, respectively. Surprisingly, although 33% of participants reported
symptoms consistent with anaphylaxis, epinephrine was only used
in 10%, highlighting the under treatment of reactions.*

Greenhawt et al®’ additionally sought to identify potential risk-
mitigating factors among individuals reporting inflight peanut or
tree nut reactions on international flights by distributing an online
survey to members of the Food Allergy & Anaphylaxis Alliance.
Among the 3,273 respondents, 349 cited in-flight reactions. Eight
behaviors that were found to be risk mitigating include making any
request of the airline, requesting a buffer zone, requesting an an-
nouncement that passengers not eat good that contained peanuts
or tree nuts, requesting a peanut- or tree nut-free meal, wiping their
tray table, bringing their own food from home, avoiding an airline-
provided pillow, and avoiding use of an airline-provided blanket.
They also emphasized the importance of having an epinephrine
autoinjector readily available.?’

Because these studies are based on self-report of symptoms, they
are subject to bias and the validity of the reported allergic reac-
tions and its reported mechanism cannot be confirmed.343637
Although there is a report of peanut protein being recovered from
airline air filters, representing a cumulative exposure,* studies on
inhalational and contact exposures to allergens do not support the
notion of systemic reactions with casual contact.'”??! As well, it
is unclear what particle denoted in an air filter represents because
these particles could be pulled from circulation without passage
through the cabin (Fig 1).>° Therefore, it remains somewhat likely
that the reported inhalational reactions were caused by unno-
ticed ingestion (peanut inadvertently consumed through casual hand
to mouth contact of uncleaned residual levels on surfaces) or another
source, such as anxiety-induced symptoms.*> Overall, inflight medical
emergencies are rare, with allergic reactions contributing to a small
portion of all events, and it appears that most peanut allergic pas-
sengers fly without event.**4! Therefore, there appears to be no
evidence to support that commercial air travel is dangerous or should
be contraindicated for the peanut allergic patient. In addition, there
should be no expectation that the allergic individual is at an el-
evated risk of reacting relative to any other situation. However, many
patients and advocates do not share this view and consider air travel
potentially risky.

Patients and families should be advised on appropriate avoid-
ance behaviors that they themselves can self-manage, such as

Figure 1. Model of air circulation in a passenger cabin.
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bringing their own food and actions to minimize cross-contact, such
as wiping down their tray table and inspecting the crevices around
their seat, particularly for young children.® The available data tend
to indicate the risk in flying stems from inappropriate notification
of a reaction occurring and then suboptimum medication choice
in treating these reactions. Therefore, although the risk of reac-
tion is low, all patients with a food allergy who fly should have
emergency medications with them, including 2 epinephrine
autoinjectors, and should ensure that epinephrine is used for
treating severe symptoms.® The decision to travel on a commer-
cial airline that serves a culprit allergen is individual, but again the
available evidence demonstrates that the presence of an allergen
is of low risk, likely not to cause any problem as long as the aller-
gen is not directly ingested. We believe that peanut or tree nut allergy
should not serve as contraindication for travel in most circum-
stances, given a low likelihood of an event occurring and multiple
risk-reducing behaviors that passengers can implement.

Case 2

An 11-month-old is brought to your office for evaluation of food
allergy. She is breastfed, and her mother eats an unrestricted diet.
She has been introduced to table foods, including fruits, veg-
etables, wheat, and egg. On her first ingestion of cow’s milk-
based yogurt she developed hives and vomiting. She was brought
to the emergency department, where she is given epinephrine and
an antihistamine, with prompt resolution of symptoms. She has oth-
erwise never had cow’s milk in any form. You have offered an oral
food challenge to baked milk based on skin testing results but in
the interim recommend avoidance of all forms of cow’s milk.

Question

The parents are wondering what cow’s milk substitute they can
transition the patient to when she turns 1 year old next month. Spe-
cifically, the parents are wanting to give almond milk and are asking
if that is appropriate.

Myth Addressed

Soy milk is a risk to children with cow’s milk allergy (CMA), and
other mammalian milks are an appropriate substitute for cow’s milk
in a child with CMA.

Discussion

Patients with food allergies are at a risk for nutritional deficien-
cies, particularly children with CMA.*> Common mistakes include
recommending avoidance of foods without appropriate substitu-
tion or recommending substitutes that are not nutritionally or age
appropriate.'’ On the basis of guidelines by the World Allergy Or-
ganization and European Society for Pediatric Gastroenterology
Hematology and Nutrition, children with CMA who are not breastfed
should use an appropriate substitute, typically until 2 years of age.***
Hypoallergenic formulas are commonly recommended, with options
including extensively hydrolyzed casein-based formulas in the
United States, because they are tolerated in more than 90% of chil-
dren with CMA, or amino acid-based formulas.*> However, both can
be costly and less palatable.* Partially hydrolyzed whey formulas
are sold in the United States but are not hypoallergenic, so these
should not routinely be recommend for children with CMA.*> Other
available mammalian milks, such as goat’s milk, have high cross-
reactivity with cow’s milk and thus are not appropriate
substitutions.*® Although mare milk may be better tolerated, it is
not widely available so would similarly be inappropriate to
recommend.?646

A number of alternative milk-type beverages are now avail-
able, but when selecting a fortified alternative beverage, the
nutritional value must be taken into consideration. For example,
milks derived from rice, almond, and potato are low in protein and
fat and thus would not be appropriate substitutions without ad-
ditional supplementation.*> Hemp milk has appropriate fat but low
protein, whereas oat milk has more protein but is limited in fat;
thus, both are also inappropriate substitutions.>> Outside
hypoallergenic formulas, soy-derived formulas are a favorable nu-
tritional substitute for cow’s milk and are recommend as an optional
substitute.”*** Although children with CMA may be sensitized to
soy, clinical coallergy is rare, and soy formula is considered a safe
alternative. Soy formulas represent the best alternative choice besides
eHFc or elemental formulas.*” Although potential concerns have been
raised with soy substitutes because of the presence of
phytoestrogens, no identifiable risk has been supported by any avail-
able evidence.*> Overall, the choice of a substitute formula is
individual and should include consideration of patient (family) pref-
erence and cost. In this patient’s case, transition to almond milk
would not be an appropriate initial substitute given other superi-
or choices from a nutritional standpoint, although there would be
no a priori concern for transition to almond milk from an allergen-
ic standpoint. The allergist should discuss nutritionally adequate
substitutions with the family or refer the family to a registered di-
etician, with expertise in infant nutrition, who could help advise
and counsel the family.

Question

The parents express concern about reading nutrition labels and
are wondering if they need to avoid foods that may be manufac-
tured in a facility with milk.

Myth Addressed

There is a high risk from cross-contamination of products with
precautionary labeling statements (eg, “may” or “might” contain,
“made in a shared facility,” “made on shared equipment”).

Discussion

On the basis of FALCPA of 2004, major food allergens, includ-
ing milk, egg, fish, crustacean shellfish, wheat, peanuts, tree nuts,
and soybeans, must be listed on the label on food products subject
to Food and Drug Administration regulation, including domesti-
cally manufactured and imported packaged foods.*® The food must
be listed in plain English on the ingredient list or in a separate “con-
tains” statement. In addition, the type of tree nut, fish, or crustacean
(but not mollusk) shellfish must be specifically listed.*® Other foods
allergens, such as seeds (eg, sesame), for labeling purposes under
FALCPA are not considered major allergens. This is clinically rele-
vant because major allergens must be identified even if they are
minor ingredients or included in small quantities in item such as
natural flavorings or spices. Seeds and sesame fall outside this, as
do other allergens not considered to be major under FALCPA, and
these potential allergens may be included in these vague ingredi-
ent terms without their specific mention so long as they are plant
based (the technical definition of a spice) and used for flavoring pur-
poses or not as a primary ingredient. These laws do not cover
products regulated by the US Department of Agriculture, such as
fresh fruits, vegetables, and meats. Similarly, they do not regulate
PAL.48.%8

PAL is voluntary, and the wordings and definitions are not
standardized.** Common wording formats include “may contain (al-
lergen),” “manufactured on shared equipment with (allergen),” and
“manufactured in the same facility with (allergen).”*>! Hefle et al*®
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examined the presence of peanut protein in 179 products with PAL,
with 2 different lot numbers of each sample obtained, and re-
ported that 13 of 179 (7%) had detectable peanut residue present
in one or both lots tested.>® Similarly, Ford et al>? assessed the pres-
ence of milk, egg, and/or peanut on advisory labeling and found
detectable residues of allergenic foods in 5.3% of products with ad-
visory labeling and 1.9% of products without labeling. On the basis
of data from double-blinded, placebo-controlled food challenges to
peanut,> Ford et al*? estimated that among products with peanut
protein residue, only 20% of these products contained an amount
of peanut that would elicit a reaction in the most sensitive 5% of
the population (the ED5, or eliciting dose), indicating an overall risk
of less than 1%. More recent studies from Blom et al,?* Ballmer-
Weber et al,> and Hourihane et al** have better defined a range of
EDs (5%-50%) using population-level modeling, suggestive that the
ED5 at which the peanut allergic population would develop objec-
tive symptoms from exposure is between 1.5 and 1.95 mg of peanut
protein. However, because a threshold level for clinical reactivity
is not clearly defined, no firm conclusions can be drawn from this.

Individuals often ascribe a differing amount of risk based on the
wording used in PAL, with consumers more likely to avoid prod-
ucts with a “may contain” statement as opposed to a “shared facility”
or “shared equipment” statement.>>>* However, Hefle et al*° de-
tected peanut in 3.9% of products noting they “may contain,” 5.3%
of products “made on shared equipment,” and 10.3% of “products
made in a shared facility,” indicating actual risk cannot be identi-
fied based on which statement is used. Among products with PAL,
Ford et al>? reported that 5.1% of products from smaller compa-
nies contained trace amounts of allergens compared with 0.75% of
those from larger companies. Among food items, dark chocolates
with PAL seem to have a greater risk of milk residue presence when
compared with baked goods, granola bars, nonchocolate candy,
cereals, frozen desserts, instant meals, and snack foods.>

On the basis of the available data, the 2010 National Institute
of Allergy and Infectious Diseases (NIAID) guidelines recommend
avoidance of products with PAL for patients with food allergies.®
However, Turner et al*® surveyed health care professionals on PAL
and found that only 22% of allergists recommended total avoid-
ance in all situations, with 71% of allergists recommending total
avoidance if the patient had a prior reaction to ingestion of a small
amount of the allergen in question. Moreover, the NIAID recom-
mendations predated the 3 recent studies demonstrating an ED5
above the levels noted to be contained in products with precau-
tionary labeling, further obscuring whether such products truly need
to be avoided. This finding highlights the need for further re-
search and regulation of PAL, including additional studies that can
better translate the risk and continue to refine the population-
level eliciting dose models. Given that Hourihane et al>* found that
tolerance of a 1.5-mg peanut protein eliciting dose was associated
with improved QoL, there could be considerable value to patients
who could expand their diets to include these precautionary labeled
foods. However, the key take-home point is that most of the re-
sidual contamination detected in the aforementioned studies is on
the level of parts per million. Considering that 1 ppm would be
equivalent to 1 mg of contaminated allergen per kilogram of the
product, these are exceptionally minute quantities, well below the
ED5 denoted in multiple studies. Physicians therefore must become
knowledgeable in the risks of ingesting foods with PAL to be able
to have informed discussions with their patients.

Question

The patient attends day care and the parents are wondering if
the day care should request a ban on cow’s milk given their daugh-
ter’s allergy.

Myth Addressed

Allergen bans are necessary to protect children in public envi-
ronments, and such bans have evidence of being effective.

Discussion

Guidance in the management of food allergies in the school
setting is a common question posed to the allergist. This is a well-
founded concern given that allergic reactions in the school setting
have been reported to occur in 16% to 18% of food allergic children,””’
with a slight predominance of reactions in the preschool/day care
setting likely reflecting the inability of young children to appro-
priately identify and avoid allergens.”>®>° The Centers for Disease
Control and Prevention published guidelines in 2013 titled Volun-
tary Guidelines for Managing Food Allergies in Schools and Early
Care and Education Programs, which stress a coordinated ap-
proach among parents, school staff, and medical professionals.®® A
physician-provided Food Allergy Management and Prevention Plan
that includes strategies needed to manage food allergies in a school
setting is additionally recommended.®°

Although avoidance is essential for safety, decisions on placing
blanket bans on foods must be made individually and carefully evalu-
ated because commonly allergenic foods are likely staples in other
children’s diets.”®5! Although the theory of reducing exposure to a
particular allergen in a school setting may make sense, there is no
evidence to substantiate the effectiveness of such recommenda-
tions. In fact, recent evidence from a 5-year review of epinephrine
use in Massachusetts schools noted no difference in use of epi-
nephrine between schools allowing peanut and those not allowing
peanut.5? Moreover, there is no evidence that these approaches are
always desired by the families. Even if a school chooses to ban spe-
cific foods, there is no guarantee that such restrictions can be
enforced or successfully implemented to ensure allergens will not
enter the building. Therefore, measures such as an anaphylaxis man-
agement plan, available autoinjectable epinephrine, and rules
incorporating actual evidence-based strategies, such as hand-
washing and surface cleaning after food contact, are still necessary.*°
Overall, because the risk of a systemic reaction with skin or inha-
lational contact is low, avoidance measures should focus on
prevention of ingestion and allergen abatement.5®> However, spe-
cific recommendations will depend on the age of the child and the
availability of additional supervision.®! For example, younger chil-
dren who are at risk of skin to mouth transfer of allergens and are
unable to identify allergens may require additional supervision
during meals.>®

Alternatives to banning foods include creating an allergen-safe
zone in the cafeteria or classroom or food-free zones in buses, class-
rooms, and/or libraries, although again these approaches are not
proven to be effective and are not necessarily desired by the
families.®® Allergen-free tables are generally not necessary for upper
elementary school students who have comprehension of avoidance.>®
Overall, there needs to be an understanding that creating allergen-
free zones may enhance social stigmatization and isolate the child;
therefore, the risks and benefits of such actions need to be care-
fully weighed before they are implemented. Food service at schools
is unavoidable, and for many low-income children who receive fed-
erally subsidized meals, this may include service of certain allergens.
Moreover, there are ethical and practical considerations in fairly
determining which allergens should or should not be permitted
at school (eg, ban peanut but permit milk or egg). Under federal
disability policy, the child’s family can seek a section 504 plan,
which legally entitles the child to fair and appropriate learning
environment. This agreement is established between the school
and the family and may involve allergist input regarding recom-
mended policies. However, under disability law, a food allergic child
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is not entitled to any specific protection per se (eg, such as a peanut-
free class), just a safe learning environment, which can be rather
subjectively interpreted. Therefore, in this patient’s case, because
cow’s milk is likely a staple in other children’s diets and possibly
mandated to be served as part of a federally subsidized meal
program, it would be preferable that the family work with the school
to develop appropriate avoidance (and evidence-proven) avoid-
ance and abatement measures in lieu of making a request for a
ban of the food item.

Summary

Allergen avoidance is currently the standard of care in food allergy
management.” However, avoidance can be difficult because it re-
quires the ability to correctly read ingredient labels on manufactured
products, understanding the risks of casual contact with an aller-
gen and use of appropriate practices to prevent cross-contact.?
Excessive avoidance behaviors are also of concern because this can
contribute to the social isolation and nutritional deficiencies that
have been demonstrated in food allergic individuals.!™'> There-
fore, allergists must be able to counsel patients on appropriate
avoidance behaviors to minimize the risk of unintentional inges-
tions while also promoting the social and nutritional well-being of
the individual. It is thus essential for the allergist to understand the
latest evidence regarding food allergy and the risk of environmen-
tal exposure and be able to differentiate myth from fact in best
advising their patients.

There is often concern regarding the risk of casual contact with
an allergen or with an allergen being present in an environment.
However, available evidence indicates the risk to patients in these
situations is very low. Specifically, for peanut, this allergen does not
aerosolize and is readily abated from hands and surfaces, and sys-
temic reactions are primarily attributable to ingestion of an allergen
not from contact.® Although unintentional ingestion can occur
through cross-contact, particularly in younger children, this risk can
be reduced by behaviors such as hand washing, cleaning utensils
and surfaces thoroughly, and keeping free access to unsafe foods
away from young children.®'”'® This knowledge can be applied to
situations of common concern, such as management of food aller-
gies during airline travel or in the school setting, where the focus,
in most cases, should be on avoidance behaviors to minimize un-
intentional ingestion and cross-contact, as opposed to recommending
bans or complete avoidance of the situation.

In addition, patients must be counseled on correct interpreta-
tion of food ingredient labels in regard to the specific allergen
avoided. For example, it is important to review that patients avoid-
ing a major allergen do not need to avoid terms such as spices
because all major allergens must be listed, even if they are only a
minor ingredient.*® In addition, because oils derived from aller-
gens are common, patients should be counseled on whether it is
safe to ingest these products dependent on the allergen in question.?’
For example, patients with peanut allergy may react to unrefined
peanut oil but typically tolerate refined oil,>° whereas patients with
soy allergy generally tolerate soy oil and soy lecithin.>* This appro-
priate guidance is necessary to prevent unintentional ingestions and
unnecessary eliminations in the diet.""*? However, once again, it is
essential that the allergist understand the most up-to-date re-
search in this area and differentiate myth from fact in best advising
their patients. Given that QoL is heavily tied to the number of foods
avoided and that there is some evidence that threshold levels can
be established, care must be taken with this topic to not be
overprescriptive with avoidance while balancing risk taking.

In recommending avoidance of a food, age and nutritionally ap-
propriate substitutes must be provided to the family. This is a
paramount responsibility for the allergist if any food elimination

is recommended, and in such situations, consultation with a reg-
istered dietician is highly recommended. In particular, with foods
such as cow’s milk, which is likely a staple in the diet, it is essen-
tial to counsel on the risk posed by nutritionally inferior substitutes,
such as almond milk, for young children.'"*? Specific guidance will
depend on the age of the child and other foods avoided. This guid-
ance is often provided with the assistance of a dietician with
appropriate expertise in infant nutrition, with recent NIAID guide-
lines stating that all children with food allergy receive nutrition
counseling and close growth monitoring to prevent nutritional
deficiencies.*#?

Conclusion

Food allergy avoidance is problematic for families, with unin-
tentional ingestions being a potential risk.%” Although strict avoidance
has been a staple of past recommendations, many myths and
misperceptions have resulted from this. These myths may result in
detrimental or unnecessary advice being passed on to patients at
a cost of their quality of life. Allergists must be able to provide ap-
propriate advice to minimize unintentional ingestions while also
preventing excessive elimination behaviors, which may have adverse
nutritional and social consequences.'>*? Understanding the evi-
dence and differentiating myth from fact are key skills necessary
to manage effectively the food allergic patient. Specifically, aller-
gists must be able to counsel on correct interpretation of food allergy
labels, the risk with casual contact, and behaviors to limit the risk
of cross-contamination with an allergen.’
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