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Introduction

Although it is known that many food allergies that start in
childhood will remain into adulthood (eg, peanut, tree nuts, and
seafood), there is a paucity of data and literature on adult-onset
food allergies. Although not as common as childhood-onset food
allergy, clinicians caring for patients with allergy should be aware
of these various presentations and syndromes. In this review, we
examine food allergies in adults, with a focus on those syndromes
that more commonly have an onset in adulthood. We discuss the
prevalence of adult food allergy and sensitization, common clinical
scenarios, and pathophysiology of these syndromes and examine
individual allergens and syndromes.

Prevalence

Prevalence of food sensitization among adults is high. In the
United States, it was reported to be 14.9% in 2010.! At the same
time, physician-diagnosed food allergy was reported to be 6.5%." In
Europe, the rates of sensitization to any food range from 11% to 24%
as estimated by the European Community Respiratory Health Sur-
vey.? Similarly high rates of prevalence of sensitization or positive
serologic test results have been reported from India (EuroPrevall
Inco study). Like sensitization rates, self-reported food allergy
among adults varies widely but is quite common. In a meta-
analysis, it was reported to be approximately 3% to 35% for any
food.* Directed questionnaire-based methods may improve accu-
racy.” However, it is difficult to estimate true allergy from these
questionnaires because only a fraction of those reporting allergy are
sensitized to any food® and only a subset of those sensitized have
challenge substantiated food allergy.* Thus, currently we do not
know the true prevalence of food allergy (IgE mediated or other) in
the adult population.

IgE-Mediated Food Allergies
Pathogenesis

Allergic sensitization to foods can occur in 2 different ways.
Primary sensitization can occur, which leads to the most classic
form of food allergy. This type of allergy commonly develops early
in childhood and will not be covered in depth in this review. In
other instances, primary sensitization can occur to a nonfood
allergen, such as pollen, which, because of sequence homology or
antigenic similarity, cross-reacts with the food. This scenario can

often manifest as loss of tolerance to previously tolerated food.
Table 1 lists some examples of these.

Clinical Features

The dominant hypersensitivity reaction to food is IgE-mediated
food allergy. There are 4 distinct presentations of IgE-mediated
allergy (Table 2): typical anaphylactic-type food allergy; oral al-
lergy syndrome, also referred to as pollen food syndrome (PFS)
(mainly caused by plant-based foods); delayed anaphylaxis (prin-
cipally mammalian meats in galactose-a-1,3-galactose [a-gal]
allergy); and food-dependent exercise-induced anaphylaxis (most
often caused by wheat). Although chronic urticaria, a common
problem in adults, can present with similar symptoms (and can
thus be confusing to patients), it is not caused by foods and should
not warrant a workup for food triggers.

The diagnosis of food allergy is dependent on a history of typical
symptoms, most importantly appropriate temporal association
with the food, combined with evidence of sensitization on skin
prick or serologic testing. Tests such as component testing and
basophil activation test can improve diagnostic accuracy.”® As
referenced above, only a fraction of those sensitized to foods are
truly allergic.

Many adult patients presenting for evaluation for food allergy
will present with more nonspecific symptoms, such as abdominal
pain, bloating, constipation, and fatigue. These symptoms clearly
are not associated with Igé-mediated food allergy and are rarely
associated with other food hypersensitivity syndromes. Thus,
typical skin prick testing or serum IgE testing is not likely to be of
benefit in these cases. Tests such as specific IgG testing, lymphocyte
stimulation, and cytotoxicity assays, which may be offered to pa-
tients through online vendors, have no proven role in the diagnosis
of food allergies.’

In all cases though, physician supervised oral food challenges
remain the gold standard for confirming allergy'® and should be
used when the diagnosis is not clear from presentation and testing.

Typical IgE-Mediated Food Allergy

Typical anaphylactic-type food allergy appears to be the most
common of the IgE-mediated food allergy presentations. It is
usually characterized by immediate onset of symptoms within
1 to 2 hours, presenting with urticaria and/or angioedema,
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Table 1
Food Allergy Syndromes with Primary Sensitization to Nonfood Allergens

Syndrome Primary sensitization

(Protein)

Secondary sensitization

Pollen food syndromes PR10 proteins examples:
Birch (Bet v 1)

Oak (que a 1)

Peach (Prup 1)
Apple (Mal d 1)
Peanut (Ara h 8)
Hazelnut (Cor a 1)
Carrot (Dau c 1)
Soy (Gly m 4)
Celery (Apig 1)
Kiwi (Act d 9)
Pineapple (Ana c 1)
Celery (Api g 4)
Peanut (Ara h 5)
Carrot (Dau c4)
Soy (Gly m 3)
Apple (Mal d 4)
Banana (Mus a 1)
Peach (Pru p 4)
Kiwi (Act d 10)
Cashew (Ana o 3)
Peanut (Ara h 9)
Hazelnut (Cor a 8)
Soybean (Gly m 1)
Latex (Hev b 12)
Walnut (Jugr 1)
Apple (Mal d 3)
Wheat (Tri a 14)
Peach (Pru p 3)
Shrimp (Pen a 1)
Lobster (Hom a 1)
Anisakis (Ani s 3)

Profilin examples:
Birch (Bet v 2)
Mugwort (Art v 4)
Ragweed (Amb a 8)

Lipid transfer proteins
examples:

Ragweed (Amb a 6)

Mugwort (Art v 3)

Shellfish allergy Tropomyosin examples:
Dust mite (Der p 10)

Cockroach (Bla g 7)

Delayed anaphylaxis to Mammalian meats

mammalian meats

Tick salivary proteins

(Galactose-a-1,3-galactose
(a-gal) residues)

Cat albumin (Fel d 3)

Pork-cat syndrome Pork (albumin)

bronchospasm, nausea, vomiting, occasionally diarrhea, and, in
severe cases, hypotension and rarely death.

Fish and shellfish allergy

Seafood allergy is one of the more frequent causes of food al-
lergy in adults. On the basis of a recent meta-analysis, in the United
States the prevalence of self-reported shellfish allergy in adults
ranged from 1.7% to 9.0%, and the prevalence of self-reported fish
allergy ranged from 0.0% to 7.0%.!" Prevalence of physician-
diagnosed seafood allergy in adults is not known; however, it ap-
pears to be one of, if not the most common, adult food allergies. In a
recent analysis of adult food allergies from a single center, seafood
was clearly the most common trigger.'?

Table 2
Clinical Presentation of Food Hypersensitivity Disorders

Although one may think that most of these cases likely repre-
sent childhood-onset allergy that persisted through adulthood, in
fact many appear to have an onset in adulthood. In one telephone
survey regarding seafood allergy in the United States, 60% of cases
of shellfish allergy and 40% of cases of fish allergy had onset during
adulthood.””® These numbers were mirrored in one analysis of
physician-diagnosed food allergies in which 40% of all physician-
diagnosed cases of adult-onset food allergy were reported to be
caused by fish or shellfish.'> Thus, it seems that both self-reported
and physician-diagnosed cases of seafood allergy in adulthood may
have their onset later in life. It is not known exactly why fish and
shellfish appear to have a high relative frequency of adult-onset
disease.

It is helpful to have some understanding of the allergen-binding
patterns when caring for patients with seafood allergy because this
can have a clinical effect on their presentation. For example, the
major allergen in bony fish is parvalbumin (eg, Gal c 1 in cod fish).
Parvalbumins have a 60% to 80% sequence homology, and thus-
cross reactivity across fish is common. However, clinical hetero-
geneity has been observed, and some patients who react to most
fish are able to tolerate extensively cooked tuna and salmon in
canned form. Three possible explanations of this phenomenon
include the 100-fold lower parvalbumin content in the muscle of
fish such as tuna and salmon,'# degradation of proteins during the
cooking process, and the involvement of minor allergens, such as
fish enolases and aldolases. Some patients who react to tropical fish
are sensitized to unique allergens other than parvalbumin.'

Reactions to fish can also be caused by nonfish allergens. Allergy
to the fish nematode Anisakis, for example, can develop in some
individuals and leads to a history of inconsistent fish allergic re-
actions.”> There is cross-reactivity between Anisakis and other
invertebrate allergens. In addition, clinicians need always be aware
of scombroid poisoning, or histamine fish poisoning, which is a
non—IgE-mediated reaction that mimics a true allergic reaction
because it is attributable to histamine. This is typically caused by
mishandling of fish, and although the symptoms can be identical to
a true allergic reaction, they will occur rarely and sporadically with
fish ingestion compared with IgE-mediated reactions that will
occur on every ingestion.

Tropomyosin (eg, Pen a 1 in shrimp) is the major allergen in adults
with crustacean shell fish allergy. It widely cross-reacts with tropo-
myosins in other invertebrates, including dust mite and cockroach.'®
Myosin light chain is another major allergen that has been identified
in shell fish allergies. In children, the sarcoplasmic calcium-binding
protein has been identified as the major allergen.” It has been hy-
pothesized that, like fruit and vegetable allergies, shellfish allergy in
adolescents and adults may be secondary to sensitization to aero-
allergens, such as dust mite and cockroach, which contain a cross-
reacting tropomyosin (eg, Der p 10 in dust mite).

Hypersensitivity Disorders Timing

Symptoms

IgE-mediated anaphylaxis Minutes to hours

Food-dependent, exercise-induced anaphylaxis
up to 2 h before exercise
Oral allergy syndrome Immediate

Delayed anaphylaxis to mammalian meats

FPIES 2-4 h after consumption of food

Eosinophilic esophagitis Delayed (weeks to months)

When food is consumed up to 30 min after exercise or

Approximately 6 h after consumption of food

Urticaria and/or angioedema, oropharyngeal pruritus,
abdominal pain, nausea, vomiting and or diarrhea
(rare), bronchospasm, hypotension, loss of
consciousness, impending sense of doom

Similar to above

Oropharyngeal pruritus, ear pruritus, oropharyngeal
angioedema, anaphylaxis (rare)

Urticaria, angioedema, abdominal cramping, vomiting,
anaphylaxis

Projectile vomiting, diarrhea, lethargy, hypotension

Abdominal pain, nausea, vomiting, regurgitation,
dysphagia, food impaction

Abbreviation: FPIES, food protein—induced enterocolitis syndrome.
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Table 3

Infrequently Reported Food Allergic Reactions

Food or Incidental Allergen Reference
Amaranth flour 19
Annatto 20
Beer 21,22
Bell pepper 23
Buckwheat 24-26
Cabbage 27
Carmine 28
Cauliflower 29
Celery 30
Chicken 31
Citrus fruits 32
Cucumber 33
Cumin 34
Garlic 35
Goji berries 36
Grape 37
Honey 38,39
Jackfruit 40
Jellyfish 41
Limpet 42,43
Lupine 44
Lychee 45
Mango 46,47
Millet seeds 48
Mushroom 49
Oats 50,51
Paw-paw 52
Pine nut 53
Quinoa 54
Royal jelly 55
Salmon caviar 56
Sunflower seeds 57
Tomato 58
Wild boar meat 59
Anisakis 60
Mold 61
Dust mite 62

Thus far, no clinical trials aimed at treating shellfish allergy have
been published. However, T-cell epitope—based immunotherapy in
a mouse model has shown promise.'®

Other foods

Many other foods have been associated with adult-onset,
typical IgE-mediated food allergy. Largely presented as case re-
ports, these are highlighted in Table 3. One recent report from a
single institution suggested that other than seafood, tree nuts
were the most common culprit of adult-onset food allergies,

Table 4

Selected Studies Examining Immunotherapy as a Treatment for Pollen Food Syndrome
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accounting for approximately 25% of the cases. However, other
than tree nuts and seafood, no single food was a prominent
cause.'?

Fruit and Vegetable Allergies and PFS

New-onset fruit and vegetable allergies in adults are most often
due to PFS also known as pollen food allergy syndrome or oral al-
lergy syndrome, which refers to food allergies caused by cross-
reactivity between aeroallergens and food. Primary sensitization
is believed to occur to pollen proteins, such as birch pollen, whose
major allergen, Bet v 1, cross-reacts with similar proteins from a
variety of fruits and vegetables. Recognition of specific cross-
reactivity patterns has resulted in a number of named syndromes,
such as mugwort-celery-spice syndrome (mugwort pollen cross-
reacting with celery and spices, such as mustard).%> This type of
allergy manifests as immediate-onset oropharyngeal symptoms
on ingestion of raw fruit. The thermolability of these proteins
often abrogates symptoms when ingesting cooked fruits. Similarly,
susceptibility to denaturation in the stomach likely protects
against systemic symptoms.®* There is, however, a variant of PFS
seen in the Mediterranean region of Europe that is attributable
to lipid transfer protein (LTP) that can present with anaphylaxis,
discussed later.

The self-reported prevalence of PFS, assessed using a validated
questionnaire in the general population, was approximately 2%. The
same study reported an overall self-reported prevalence of allergy
as 5.8%. It is the most prevalent new-onset food allergy in adults.®
Although anaphylaxis is uncommon, PFS is associated with signif-
icant impairment of health-related quality of life.%® At the molec-
ular level, thermolabile allergens, such as PR10 proteins and
profilins, are the most common culprit allergens. PR10 proteins are
the major allergens from fruits of species belonging to the Rosacea
family (peach [Pru p 1], apple [Mal d 1], cherry [Pru av 1], apricot
[Pruar 1], and pear [Pyr c 1]) and Apiaceae species (carrot [Dau c 1],
celery [Api g 1]). In contrast, anaphylactic reactions caused by
Rosaceae fruits are typically caused by LTP antigens (eg, Pru p 3 in
peach and Mal d 3 in apple).%” Allergy to LTP appears to be almost
exclusive to the Mediterranean region of southern Europe. Areas
outside this region, including northern Europe, do not report a
similar prevalence of LTP allergy. The basis for this geographic re-
striction is not well understood.®’

Diagnosis of PFS relies on typical clinical presentation. Skin prick
testing with manufactured extracts can be inaccurate.®® At least one
study has reported the value of fresh food prick testing.%® Food
challenges can be safely performed and are the gold standard.
However, concealing the food for double-blind, placebo-controlled

Study Food Treatment modality No. of study participants Outcome for PFS
Allergen Route Treatment Control
Asero et al,””> 1998 Apple Birch SCIT 49 26 84% patients undergoing SCIT and 0% of controls
had resolution of PFS
Bucher et al,”* 2004 Apple & Hazelnut Birch SCIT 27 12 87% of patients and 8% of controls had significant
increase in amount of apple tolerated but the
increase was small.
Hansen et al,”* 2004 Apple Birch SCIT 10 10 No significant difference
SLIT 4
Kinaciyan et al,”> 2007 Apple Birch SLIT 9 No change
Mauro et al,”® 2011 Apple Birch SCIT 8 2 of 8 SCIT-treated patients and 1 of 7 SLIT-treated
SLIT 7 patients (14.2%) developed complete tolerance to
apple. 3 of 8 SCIT-treated and 2 of 7 SLIT-treated
patients increase in provocative dose
Kopac et al,”! 2012 Apple Apple OIT 27 13 17 of 27 patients and 0 of 13 controls were able to

tolerate a whole apple.

Abbreviations: OIT, oral immunotherapy; PFS, pollen food syndrome; SCIT, subcutaneous immunotherapy; SLIT, sublingual immunotherapy.
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food challenges may not be practical because of potential degra-
dation of the proteins during preparation.

In view of its association with pollen allergies, intuitively,
immunotherapy directed against pollen should be effective in
treating PFS. Indeed, case reports and case series have supported
this view for various combinations of pollens and fruits.5%7!
However, in controlled trials, pollen-specific aeroallergen immu-
notherapy has had underwhelming outcomes in treating PFS
(Table 4). A single oral immunotherapy trial using the food (apple)
showed promising results.””

a-gal Allergy

a-gal is a carbohydrate moiety found in all nonprimate mam-
mals. It has been known for some time that humans produce
abundant antibody to a-gal, with approximately 1% of all human
immunoglobulin recognizing this carbohydrate epitope and anti-
bodies to this epitope leading to xenograft rejection in some
cases.’® More recently, however, IgE that recognizes a-gal has been
found to lead to acute reactions to the monoclonal antibody
cetuximab and to be associated with delayed reactions to
mammalian meats (beef, pork, lamb).”#° The food allergic reaction
to a-gal is a delayed reaction (hours after ingestion) compared with
other IgE-mediated food allergies. It has now been described
throughout the globe and is typically found more often in adults,
although it is well described in children.®% Because of the delayed
nature of the reactions, they often present at night time. In fact,
most seek care after 6 pv with approximately 1 in 5 seeking
emergency care after midnight.®! This late night presentation can
be a clue to aid in the diagnosis of this condition.

Current lines of evidence suggest that the sensitization occurs
after being bit by a tick. In fact, the earliest reported associations of
tick bite and red meat anaphylaxis were described outside the «-gal
research story.®> In the United States, various lines of evidence now
suggest that bites from Amblyomma americanum (Lone Star tick) lead
to sensitization of a-gal, with other ticks being responsible in other
parts of the world.24 This line of evidence would explain why a-gal
is largely considered an adult-onset food allergy. In a population
study in Denmark and Spain, IgE to a-gal was detectable (>0.1 kUA/L)
in 5.5% of Danish adults and 8.1% in Spanish adults, and this was
strongly associated with a history of tick bites.®> More recently, a
group in Germany found a high prevalence (35%) of detectable IgE to
a-gal (>0.10 KUA/L) in forest workers, once again with association
with a tick bite history. For forest service employees and hunters, the
odds ratio for a-gal specific IgE positivity was 2.48 compared with the
residential population, and in that cohort, mammalian meat—in-
duced delayed anaphylaxis was found in 8.6% of the participants with
a-gal specific IgE levels greater than 0.35 KUA/L.%®

Thus, clinicians who care for adults, especially in areas where
ticks are common, should be well versed in this clinical entity, and
it should be part of the differential diagnosis for any person who
presents with idiopathic anaphylaxis, especially if symptoms occur
in the middle of the night. Diagnosis can be made with the correct
clinical history and positive test results. Although the results of skin
prick testing with extracts of beef, pork, or lamb can be positive,
they are often small, and intradermal tests have been used.®® Serum
testing is often helpful, with some suggestion that IgE to a-gal can
decrease over time if the patient avoids tick bites, and the reactions
will also improve.®” Challenges are typically performed only in
research settings. Avoidance of all mammalian meats is recom-
mended if the diagnosis is confirmed, and patients should be
supplied an epinephrine autoinjector.

A similar clinical syndrome to a-gal allergy is the pork-cat
syndrome. This uncommon syndrome describes an IgE-mediated
reaction that occurs immediately after ingesting pork in patients
who are sensitized to cat albumin (Fel d 2) and thought to be caused

by cross-reactivity of porcine and cat albumins.®® Because the pri-
mary sensitization occurs to cat albumin, reactions are typically
first described in adolescence or adulthood. In fact, in the lone US
series of patients to date, more than half presented after the fourth
decade of life. In addition, the natural history of this disease is not
known. The symptoms abate with avoidance of pork; however, it
may be that patients can eat pork again if sensitization to cat al-
bumin wanes. Although «-gal allergy is a delayed reaction, pork-cat
syndrome is typically more immediate in nature.

Food-Dependent, Exercise-Induced Anaphylaxis and Wheat Allergy

Wheat is responsible for a number of different manifestations.
One key presentation of wheat allergy is food-dependent, exercise-
induced anaphylaxis. In patients reporting this condition, anaphy-
laxis only ensues when food intake is closely associated with
exercise. In most cases, exercise must occur in the half an hour
preceding or in the 2 hours after ingestion of the culprit food. A key
feature of this allergy is that the reaction may resolve if the patient
stops exercising and rests.?? Besides exercise, other predisposing
factors include nonsteroidal anti-inflammatory drugs, such as
aspirin, alcohol, and infections.”’® °? Contrast this with conven-
tional exercise-independent food allergy in which reactions ensue
regardless of exercise. These 2 forms of wheat allergy are distin-
guished at the molecular level by sensitization to different wheat
components. w-5 gliadin (Tri a 19) is the principal component
associated with food-dependent, exercise-induced anaphylaxis,
although in some w-5 gliadin sensitized individuals experience
food-induced, exercise-independent anaphylaxis.®® The globulin
and glutenins are major wheat allergens (eg, Tri a 20, Tri a 26) and
are involved in wheat anaphylaxis independent of exercise.
Although wheat is the most common cause of food-dependent,
exercise-induced anaphylaxis, other foods, such as shellfish and
celery, have been associated with this condition.”? Other causes of
wheat-related disorders include occupational respiratory disease
(eg, bakers’ asthma), the wheat-dependent autoimmune disease,
gluten enteropathy, or celiac disease.”® In China, wheat-induced
anaphylaxis is the leading cause of anaphylaxis in adults and is
responsible for 42% of reactions.”* Although food-dependent, ex-
ercise-induced anaphylaxis in the context of wheat consumption
was not explicitly documented, 39% of all causes of anaphylaxis
were associated with exercise.”*

Wheat occupational asthma follows sensitization by LTPs (Tri a
14),%> a-amylase inhibitors, and a-amylase/trypsin inhibitors, such
as Tri a 15 (monomeric a-amylase inhibitor) and peroxidase.”®
Sensitization to wheat and barley LTPs is also involved in beer
allergic reactions in beers brewed from wheat and barley.

Non—IgE-Mediated Food Allergies
Eosinophilic Esophagitis

Eosinophilic esophagitis (EoE) is an antigen-mediated inflam-
matory disease defined clinically by gastrointestinal symptoms and
pathologically by an eosinophilic infiltrate localized to the esoph-
agus that occurs in the pediatric and adult populations.”’ Cases
have been documented in patients younger than 1 year to almost
100 years of age. It may be more common in adults, with one
population study finding that the most common time of diagnosis
was in the fourth decade of life, not in younger adults and chil-
dren.”® Prevalence estimates in adult populations have ranged from
approximately 23 to 400 per 100,000 persons.”’

It is unclear whether EoE in adults represents new-onset disease
or a chronic inflammatory disease that started earlier in life and
ultimately led to diagnosis in adulthood. In one Swiss database
study on adults with EoE, the median delay in diagnosis from the
onset of symptoms was 6 years.'°’ This delay in diagnosis increases
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the likelihood of the development of strictures and stenosis, with
estimates suggesting a doubling of the likelihood of development of
strictures or a fibrostenotic phenotype with each decade that the
EoE is left untreated.'°®'°! This concept of adults with EoE having a
chronic, long-term inflammatory condition is also evidenced by the
fact that adults with EoE present more often with food impaction
than do children with EoE.%”

Treatment of EoE in adults is similar to that in children. Adults
respond to dietary therapy (ie, elimination diets), suggesting that
the pathophysiology of the disease remains the same in adults and
children.'?>~'%* Unfortunately, long-term adherence of diet appears
to be difficult to maintain in adults.!%410

Swallowed, topical corticosteroids (eg, budesonide and flutica-
sone) are also a treatment option in adults, and various prepara-
tions have been used.'?°"1%8 Like elimination diets, corticosteroids
appear to be as equally efficacious in adults and children.'%’

Anecdotally, dilation seems to be a more common treatment
strategy used in adults with EoE vs children. Dilation can be an
overall safe and effective procedure; however, most patients will
require repeat dilation, many within 1 year of the procedure,
especially if not concomitantly treated with other therapy.''%!!!
Although the natural history of untreated EoE does appear to lead
to fibrosis, strictures, and, in some studies, Barrett esophagus, there
is no evidence that it leads to dysplasia or malignant tumors.”'"!
Thus, goals of therapy should be to alleviate the symptoms of the
adult patient first and foremost, with an understanding that
symptoms will likely continue and persist if dilation is used alone.

Food Protein—Induced Enterocolitis Syndrome

Food protein—induced enterocolitis syndrome (FPIES) is a
non—IgE-mediated syndrome of rapid-onset gastrointestinal
symptoms developing after the ingestion of the culprit food. FPIES
is principally known as a disorder of infancy and young children.
Although resolution in childhood is the norm, occasional persis-
tence into adulthood has been reported. Adult-onset FPIES has been
limited to case reports and case series.''>~''% Unlike children in
whom milk, soy, and rice are the most common causative foods,'!>
in adults, seafood (crustacean and molluscan shellfish) and fish
were by far the most common causes.'>''* In adults, a 3:1 female
predominance has been observed.® As in children, abdominal
pain, vomiting and diarrhea are the most common symptoms.
Symptoms may be more rapid in onset compared with children and
develop 1 to 2 hours after ingestion of food.!"! Chronic FPIES has
been reported in infants and presents with recurrent diarrhea and
failure to thrive; however, this condition has not been reported in
adults. Perhaps the ability of adults to recognize symptoms and the
diversity of their diet protects them from this manifestation.

Although most adult patients had a single food trigger, a few had
reactions to 2 or 3 foods. Unlike IgE-mediated allergies, cross-
reactivity within closely related groups of foods, such as mollusks
or crustaceans, is not widespread.'"® The authors note that patients
frequently attributed their symptoms to food poisoning, suggesting
that this condition may be underreported.'®> Although resolution is
the norm in children, there is little information regarding this in
adults.

Transfer of Food Allergies Attributable to Organ Transplant

The transfer of food allergy because of organ transplant is a
minor but well-described cause of new-onset food allergies in
adults.''5~118 There is a spectrum of food allergy transfer, ranging
from passive sensitization without clinical allergy,''” transient al-
lergy,'?!1?! or seemingly persistent allergy.!'°~''® These conditions
have been reported in solid organ transplants without concomitant
bone marrow transplant. Transfer of sensitized mast cells and
lymphoid tissue has been implicated.”® It has been hypothesized

that organs with larger amount of lymphoid tissue, such as bowel
or liver, are more likely to transfer sensitization compared with
organs such as kidney, which have relatively little lymphoid tissue.
The effect of immunosuppressives, such as tacrolimus, in modu-
lating this response has not been studied formally in a prospective
trial, although it may affect the transfer of allergy.''® This phe-
nomenon has also been reported with cord blood transplants.'??

Uncommon Presentations

Anaphylactic reaction caused by ingestion of aeroallergens
incidentally present in food has been described. Perhaps the most
well described is the so-called pancake syndrome, which describes
systemic symptoms after ingestion of pancake mix contaminated
with dust mites. This phenomenon has been described in multiple
countries and can present in adulthood.'**> Conversely, food aller-
gens may lead to respiratory disease when inhaled, best described
as occupational asthma, which is caused by various foods: wheat®®
and barley flours,'** shellfish,'*>'*® spices,'?” and even the fish
parasite Anisakis simplex.'?®

Contact dermatitis caused by foods has also been described.
Sensitization likely occurs through the skin, and consumption of
foods that contain large amounts of allergen leads to skin symp-
toms without direct topical contact at the site, a presentation
known as systemic contact dermatitis.'”>? The most common items
contained in food that cause such a presentation are nickel and
Balsam of Peru.'>? Reliable estimates of systemic contact dermatitis
are lacking because of a lack of well-controlled clinical studies and
estimates vary widely. In many cases, dietary avoidance is recom-
mended. This is, however, hard to adhere to because of the wide
distribution of allergens. For example, nickel is found in legumes,
rice, oats, canned foods, foods cooked in stainless steel vessels, and
a wide variety of fruits and vegetables.'? Balsam of Peru is also
widely distributed in fruits, such as citrus and tomatoes, and spices
and aromatics, such as cinnamon, vanilla, cloves, and anise.”*’
Other causative foods include chamomile tea, which contains
sesquiterpene lactones, aspartame, and cobalt-containing foods.

Food eruptions analogous to fixed-drug eruptions have been
described rarely."! It is an urticarial or bullous recurrent rash that
occurs at the same locations when the patient consumes the
allergen. Anaphylaxis has not been reported. The precise allergen(s)
involved are not known. The foods that have been implicated
include peanut, cashew, fish, kiwi, asparagus, and lentils.">! 134
RepolgtSed reactions to tonic water are presumably to the quinine
in it.

Discussion

Adult food allergy is not uncommon, and adult perceived food
allergy seems to be even more common. Although some of these
clinical scenarios may represent persistence of childhood food al-
lergy into adulthood, many may actually have their onset in
adulthood. Thus, any clinician caring for adults with allergies
should be aware of these clinical scenarios. An understanding of the
pathophysiology can aid the practitioner in deciding on appropriate
treatment plans and whether the allergy is life-threatening. In
adult-onset IgE-mediated disease, it is most important for practi-
tioners to be aware of timing, specific allergens, and possible co-
factors to accurately diagnosis the condition, risk stratify the
patient, and recommend appropriate avoidance measures if
needed.

Although food-related symptoms are commonplace, diagnosis
of true food hypersensitivity diseases requires sound clinical
knowledge and a high index of suspicion. EOE has insidious
symptoms and a long lag time for diagnosis. Food protein—induced
enterocolitis masquerades as other diseases and is easily dismissed.
Exercise-induced anaphylaxis can be confusing because symptoms
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are not consistent or reproducible and require cofactors to be
present. Similarly, the symptoms of a-gal allergy are acute in pre-
sentation but temporally removed from food exposure. For these
and other described conditions, it is important to be able to inform
patients about whether the allergy is life-threatening and whether
the food may be consumed in certain circumstances or must be
avoided in all cases.

Definitive treatment for most of these conditions is lacking, and
avoidance is the norm. Encouraging results have emerged for the
treatment of major allergens, such as peanut, egg, and milk, espe-
cially in the pediatric population. However, the treatment of
exercise-induced anaphylaxis, shellfish allergy, or even PFS is going
to need substantial research.
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