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Abstract

Food allergies, particularly to peanuts, are a common
cause of anaphylaxis. Approximately 125 people die
each year in the USA secondary to food-induced ana-
phylaxis. Clinical anaphylaxis is a syndrome of diverse
etiology and dramatic presentation of symptoms asso-
ciated with the classic features of type |, IgE-mediated
hypersensitivity [1]. Typically the term anaphylaxis con-
notes an immunologically-mediated event that occurs
after exposure to certain foreign substances. This reac-
tion results from the generation and release of a variety
of potent biologically active mediators and their con-
certed effects on various target organs. Anaphylaxis is
recognized by cutaneous, respiratory, cardiovascular,
and gastrointestinal signs and symptoms occurring
singly or in combination. This article focuses on allergic
reactions to peanuts that manifest as signs and symp-
toms involving multiple target organs or the cardiovas-
cular system alone.

Prevalence

The prevalence of anaphylaxis is unknown since unlike
many disorders, there is no requirement to report such reac-
tions to any national registry. In addition, it is likely that
many cases are misdiagnosed. Also contributing to thislack
of scientific datais the fact that many patients who experi-
ence a mild anaphylactic reaction recognize the causative
relationship to a specific food and simply avoid that food
rather than consult a physician. Sorensen et al. [2] reviewed
all cases of anaphylactic shock occurring outside the hospi-
tal in the Thisted Hospital catchment area, in Denmark.
Twenty cases of anaphylaxis were identified, or 3.2 cases
per 100,000 inhabitants per year, and 5% werefata. If sim-
ilar rates occur in the USA about 8,300 cases of anaphylax-
is could be anticipated each year, with about 415 deaths. As
suggested above, these investigators found that 8 of the 20
cases (40%) had been given an incorrect International Clas-
sification of Diseases code at the time of discharge. In this
series, drugs, food and insect stings accounted for virtually
all of the anaphylactic reactions.

In aretrospective survey, Yocum and Khan [3] reviewed
all cases of anaphylaxis treated in the Mayo Clinic Emer-
gency Department (USA) over a 3.5-year period. Records
were reviewed on al patients experiencing respiratory ob-
structive symptoms and/or cardiovascular symptoms plus
evidence of allergic mediator release, e.g. urticaria. Overall,
179 patients were identified; 66% were female, 49% were
atopic, and 37% had experienced an immediate reaction to
the responsible allergen in the past. A probable cause was
identified in 142 cases: food — 59 cases (33%), bee sting —
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25 cases (14%), medications — 23 cases (13%), and exercise
— 12 cases (7%). Allergic reactions to food were found to
be the most common cause of anaphylactic reactions out-
side of the hospital, more frequent than reactions to bee
sting and drugs combined. Again, extrapolating from the
Sorensen data, thiswould suggest that there are about 2,500
food-induced anaphylactic reactions in the USA each year,
with about 125 deaths. Peanuts and nuts were the most
common foods causing serious anaphylactic reactions. Ina
separate study, Bock [4] surveyed 73 emergency depart-
ments in Colorado over a 2-year period and identified 25
cases of severe anaphylactic reactions to food with 1death.
From this data, it was concluded that at least 950 cases of
severe food-induced anaphylaxis occur in the USA each
year. However, the author cautioned that his survey was an
underestimate of the problem since patients had been re-
ferred to him who were not included in the survey, and the
proportion of reactions was higher in the rural emergency
departments serving smaller populations than in the busier
metropolitan departments. A 5-year survey of anaphylactic
reactions treated at the Children’s Hospital of Philadelphia
aso showed that food alergy was the most common cause
of anaphylaxis outside of the hospital S.D. Dibs and M.D.
Baker, presented at the Ambulatory Pediatrics Association,
San Diego, Cadlif., 1995]. A recent survey of over 4,000
households with a validated survey instrument indicated
that approximately 1.1% of the population in the USA had
either peanut alergy or tree nut alergy (0.6% had peanut
alergy) [5]. Inthis study, 81% of the respondents had respi-
ratory tract or multisystem reactions. This data allows
another estimate of the prevalence of food-induced anaphy-
laxis because of the percentage of individuals who experi-
ence systemic reactions after the ingestion of peanuts.
Overall peanuts appear responsiblefor at least 25% of food-
induced anaphylactic episodes.

Fatal Food Anaphylaxis

The first of severa reports on fatal food-induced ana-
phylaxiswasin 1988 by Yunginger et al. [6] who reported 7
cases of fatal anaphylaxis evaluated during a 16-month pe-
riod. In all but possibly 1 case, the victims unknowingly in-
gested a food which had provoked a previous allergic reac-
tion. Similarly, 6 fatal and 7 near-fatal food-induced
anaphylactic reactions in children (ages 2 to 17 years) were
accumulated from three metropolitan areas over a 14-month
period [7]. In these two studies, 7 of 13 food-related deaths
were secondary to peanuts. Common risk factors were not-
ed in these cases: all patients had asthma (although gener-
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aly well controlled); al patients were unaware that they
were ingesting the food allergen; all patients had experi-
enced previous allergic reactions to the incriminated food,
athough in most cases symptoms had been much milder;
and all patients had immediate symptoms with about half
experiencing a quiescent period prior to amajor respiratory
collapse. In both series, no patient who died received
adrenaline immediately, however, 3 patients with near-fatal
reactions did receive adrenaline within 15 min of develop-
ing symptoms but still went on to develop respiratory col-
lapse and hypotension requiring mechanical ventilation and
vasopressor support for 12 h to 3 weeks. Interestingly, pa-
tients investigated with life-threatening food-induced ana-
phylaxis had no significant increase in serum tryptase, rais-
ing some questions about the exact mechanism of
food-induced anaphylaxis[7].

Predisposing Factors

Several factors appear to predispose an individual to
food-induced anaphylaxis including a persona history of
atopy, family history of atopy, age, and dietary exposure.
Atopic patients with asthma have an apparent increased risk
of developing more severe food alergic reactions [7, 8]. In
the reports of Yunginger et a. [6] and Sampson et al. [7], the
majority of individuals were highly atopic, and al had his-
tories of asthma. Although atopy reportedly does not pre-
dispose individuals to an increased risk of anaphylaxis[9],
it does tend to predispose to more severe reactions. Indi-
vidualsinherit the ability to produce antigen-specific IgE to
food proteins, although there is no conclusive information
that hypersensitivity to a specific food is inherited.

Age

Age may play a factor in predisposing an individual to
food-induced anaphylaxis. The incidence of food alergy
appears greatest in the first 2 years of life and decreases
with age. Consequently, foods introduced during the first
year (e.g. cow's milk, egg, soy, wheat, and in the USA,
peanut (as peanut butter)) are more apt to induce hypersen-
sitization. Allergic reactions to milk, egg, soybean, and
wheat are generaly ‘outgrown’ with age [10, 11]. While
most food hypersensitivities are outgrown during child-
hood, food sensitivity to peanuts, tree nuts, fish, and shell-
fish often persist into adulthood [8, 12]. It is quite uncom-
mon to find a patient that develops clinical tolerance to
peanuts or tree nuts[13].
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Dietary Factors

Dietary exposure can influence the occurrence of food-
induced anaphylaxisin several ways. Different populations
and nationalities may consume more of certain foods, and
the increased exposure may result in increased prevalence
of that specific food allergy. In the USA peanut is one of the
most common food allergies [14, 15]. Americans ingest
severa tons of peanuts daily [12]. By contrast, in Scandi-
navia, where fish consumption is high, the incidence of al-
lergic reactions to codfish isincreased.

Foods

A largevariety of foods have been reported to precipitate
an anaphylactic reaction. The list of foods that potentially
may induce an anaphylactic reaction is unlimited, and in
theory, any food protein is capable of causing an anaphylac-
tic reaction. Certain foods tend to be cited most frequently
as the cause of anaphylaxis, although any food may be the
cause. Foods most often responsible for anaphylactic reac-
tions include peanuts (and to a lesser extent other legumes:
soybeans, pinto beans, peas, green beans, garbanzo beans),
fish (e.g. cod, whitefish), shellfish (shrimp, lobster, crab,
scallops, oyster), tree nuts (hazelnuts, walnuts, cashew, al-
monds, pistachio), cow’s milk, egg, fruits (banana, kiwi),
seeds (cotton seed, sunflower seed), and cereals or grains
(wheat, rice, rye, millet, buckwheat).

The potency of particular foods to induce an anaphylac-
tic reaction appears to vary and is aso dependent upon the
sensitivity of the individual. In general, it appears that for
some foods such as peanuts, microgram quantities may be
sufficient to induce a reaction. In oral food challenge stud-
ies where food-allergic patients are challenged on aregular
basis (e.g. annually) over a period of years, patients who
eventually becometolerant to afood often appear to tolerate
more of the antigen in successive years. For example, the
initial challenge may be positive after 500 mg of the food
and then in the subsequent challenge 1 year later the patient
may tolerate 5 g of the food. The next challenge the follow-
ing year may reveal that the patient is no longer sensitive to
that food.

Prior exposure and sensitization to food allergens theo-
retically must precede the initial anaphylactic reaction.
However, there are patients who have had an anaphylactic
reaction after the first known exposure to a food substance.
In arecent study of patients with either peanut and/or tree
nut allergy, amost 75% of the patients who were alergic to
peanuts had aclinical reaction on their first known exposure

Peanut-Induced Anaphylactic Reactions

[16]. Severa possibilities may account for this apparent
paradox: most often, infants are sensitized to foods passed
in maternal breast milk during lactation; sensitization may
occur following an unknown exposure to a food antigen
(e.g. milk formula given during the night in the newborn
nursery, food given by another caregiver (e.g. babysitter or
grandparent), or food contained in another product which
was not suspected of containing the antigen in question),
and sensitization may occur because of cross-sensitization
to asimilar allergen (e.g. kiwi or banana allergy in alatex-
sensitive individual [17]). There has also been recent data
suggesting that sensitization may occur in utero [18].

Peanut Allergens

Immediate hypersensitivity reactions to foods are medi-
ated through the interaction of IgE to a specific food pro-
tein. While specific |gE-binding epitopes from the major al-
lergens of cow's milk [19], codfish [20], hazel nut [21],
soybeans [22], and shrimp [23] have been elucidated, there
have been few, if any, common characteristics found in
these binding sites. We have determined the linear epitopes
of the three major peanut allergens by synthesizing overlap-
ping peptides that represent the entire allergen and then us-
ing pooled serum IgE from a peanut-sensitive patient pool
to identify IgE-binding regions. As an initial screen, each
peptide was 15 amino acids long and was offset from the
previous peptide by 8 amino acids. In this manner the entire
length of each alergen could be studied in large overlap-
ping fragments. These peptides were then probed with a
pool of serum from 15 patients with documented peanut hy-
persensitivity or serum from a representative control pa-
tient. Serum from control patients did not recognize any of
the synthesized peptides. In contrast, there were 12, 3, and
4 1gE-binding regions along the entire length of theArah 1,
Arah 2, and Ara h 3 alergens, respectively, that were rec-
ognized by this population of patients with peanut hyper-
sensitivity [24—26)].

In order to determine the exact amino acid sequence of
the IgE-binding regions, small peptides (either 10 or 15
amino acids long offset by 2 amino acids) representing the
larger IgE-binding regions were synthesized. In this manner
it was possible to identify individual 1gE-binding epitopes
within the larger IgE-binding regions. There were 23, 10,
and 4 IgE-binding epitopesidentified in this manner for the
Arah 1, Arah 2, and Ara h 3 alergens, respectively. The
size of the epitopes ranged from 6 to 15 amino acids in
length. There was no obvious amino acid sequence motif
shared by all the epitopes.
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In an effort to determine which, if any, of the epitopes
was immunodominant, each set of epitopes was probed in-
dividually with serum IgE from 10 different patients. Five
patients were randomly selected from the pool of 15 pa-
tients used to identify the common epitopes, and 5 patients
were selected from outside this pool. All of the patient sera
recognized multiple epitopeswith 4, 3, and 1 epitopes being
identified asimmunodominant for Arah 1, Arah 2, and Ara
h 3, respectively.

Our work on the IgE-binding sitesof Arah 1, 2, and 3in-
dicates that there are no common amino acid sequence mo-
tifs shared by these epitopes. However, we have determined
that in the IgE-binding epitopes of these allergens the hy-
drophobic amino acid residues appear to play acritical role
in IgE binding. This was determined by synthesizing each
of the allergen epitopes either as a 10 or 15 amino acid long
peptide with alanine residues being substituted one at atime
for each of the amino acids in the epitope. These peptides
were then probed with serum IgE from 15 patients with
documented peanut hypersensitivity. Results from these ex-
periments indicated that each epitope could be mutated to a
non-IgE-binding site by the ateration of a single amino
acid. In addition, each epitope had more than one amino
acid, when changed to alanine, that resulted in loss of IgE
recognition. The observation that alteration of a single
amino acid leads to the loss of IgE binding in a population
of peanut-sensitiveindividualsis significant because it sug-
gests that while each patient may display a polyclona IgE
reaction to a particular allergen [25, 27], IgE from different
patients that recognize the same epitope must interact with
that epitope in asimilar fashion. Besides finding that many
epitopes in each of the different peanut allergens contained
more than one residue critical for IgE binding, it was also
determined that more than one residue type (ala or met)
could be substituted at certain positions in an epitope with
similar results. Thisinformation may allow for the design of
a hypoallergenic protein that would be effective at blunting
alergic reactions for a population of peanut-sensitive indi-
viduals. Furthermore, a peanut where the IgE-binding epi-
topes of the major allergens have been removed may pre-
vent the development of peanut hypersensitivity in
genetically predisposed individuals.

The characteristics that have been attributed to aller-
genic proteins include their abundance in the food source,
their resistance to food processing, and their stability to
digestion by the gastrointestinal tract [28-30]. The major
allergens of foods and in particular the Arah 1 peanut aller-
gen have been shown to survive intact most food-process-
ing methods and to be stable to digestion inin vitro systems
designed to mimic the gastrointestinal tract. Our observa-
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tions on the tertiary structure of the Ara h 1 monomer and
the determination that this protein readily forms a trimeric
complex may help to determine why this protein is aler-
genic. While there are numerous protease digestion sites
throughout the length of this protein, the structure may be
so compact that potential cleavage sites are inaccessible
until the protein is denatured. A homology-based model of
Arah 1tertiary structure was generated to determine the lo-
cation of the epitopes on this relatively large allergenic
molecule. The tertiary structure of the molecule consists of
two sets of opposing antiparallel [-sheets in Swiss roll
topology joined by an interdomain linker. The terminal re-
gions of the molecule consist of a-helical bundles contain-
ing three helices each. Interestingly, even though the IgE-
binding epitopes are scattered along the entire length of the
Ara h 1 linear sequence, the tertiary structure of this
molecule shows that the IgE-binding epitopes are clustered
primarily on the a-helical bundles [31]. The physical prop-
erties of the Arah 1 molecule and the other peanut allergens
may help to explain the extreme allergenicity exhibited by
peanut proteins.

The only therapeutic option currently available for the
prevention of a peanut hypersensitivity reaction is food
avoidance. Unfortunately, for a ubiquitous food such as
peanut, the possibility of an inadvertent ingestion is great.
Interestingly, most of the peanut allergensidentified to date,
including Ara h 1, 2, and 3, have sequence homology with
proteinsin other plants. Thisinformation may help to begin
to explain the cross-reacting IgE antibodies to other
legumes that are found in the sera of patients that manifest
clinical symptomsto only one member of the legume fami-
ly [32]. Certainly, the elucidation of the position of the
Ara h 1 binding epitopes clustered on the surface of the
molecule may enable us to understand why these regions
elicit the clinical symptoms associated with peanut hyper-
sensitivity. Perhaps the presentation of multiple, clustered
epitopes to mast cells results in a more efficient and dra-
matic release of mediators that result in the more severe
clinical symptoms observed in patients with peanut hyper-
sensitivity. Current work is exploring this possibility by
comparing the IgE-binding epitopes and tertiary structures
of other legume alergens.

Taken in total these studies suggest that an altered Arah 1,
2, or 3 gene could be developed to replace its alergenic ho-
mologue in the peanut genome, thus blunting allergic reac-
tions in sensitive individuals who inadvertently ingest this
food. Since these gene products are abundant and integral
seed storage proteins, it would be necessary for the altered
protein to retain as much of its native function, properties,
and three-dimensional structure as possible. The information
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gained from these studies on the peanut allergens indicates
that development of hypoallergenic seed storage proteins
may befeasible. Additionally, aless allergenic peanut protein
with the immunodominant IgE epitopes mutated, may prove
to be beneficia in feeding the at-risk group of atopic individ-
uals rather than the current peanut protein as we know it.
However, the effect of altering critical amino acids within
each of the IgE-binding epitopes has on the properties of the
seed storage proteins is currently unknown. Given the
widespread use of peanuts in consumer foods and the poten-
tial risk this poses to individuals genetically predisposed to
developing peanut alergy and to the health of individuals al-
ready peanut sensitive, this approach is currently being ex-
plored in our laboratories.

Diagnosis

Because of its abrupt and dramatic nature, the diagnosis
of systemic anaphylaxis is generally readily apparent. In
many cases where afood is implicated, the inciting food is
obvious from the temporal relationship between the inges-
tion and the onset of symptoms. The initial step in deter-
mining the cause of an episode of anaphylaxis is a very
careful history, especialy when the cause of the episode is
not straightforward. Specific questions to address include
the type and quantity of food eaten, the last time the food
was ingested, the time frame between ingestion and the de-
velopment of symptoms, the nature of the food (cooked or
uncooked), other times when similar symptoms occurred
(and if the food in question was eaten on those occasions),
and whether any other precipitating factors appear to bein-
volved, e.g. exercise.

Basically, any food may precipitate an anaphylactic re-
action, but there are afew specific foods which appear to be
most often implicated in the etiology of food-induced ana-
phylactic reactions. peanuts, tree nuts, fish, and shellfish.
In cases where the etiology of the anaphylactic reaction is
not apparent, a dietary history should review all ingredients
of the suspected meal including any possible concealed in-
gredients or food additives. The food provoking the reaction
may be merely a contaminant (knowingly or unknowingly)
in the meal. For example, peanuts or peanut butter are fre-
quently added to cookies, candies, pastries, or sauces such
as chili, spaghetti, and barbecue sauces. Chinese restaurants
frequently use peanut butter to hold together the overlap-
ping ends of an egg roll, pressed or ‘extruded’ peanut oil in
their cooking, and the same wok to cook a variety of differ-
ent meals resulting in residual contaminant carry-over. An-
other infrequent (but not rare) cause of food contamination

Peanut-Induced Anaphylactic Reactions

occurs during the manufacturing process. This contamina-
tion may happen with scraps of candy that are ‘reworked’
into the next batch of candy or in processing plants where
there is a production change from one product to the next.
As an example, areaction to aimond butter by a peanut-al-
lergic patient started an investigation that determined that
10% of the almond butter produced in that plant was con-
taminated with peanut butter. This occurred after a produc-
tion change in the manufacturing process from peanut but-
ter to almond butter.

Laboratory evaluation

The laboratory evaluation of patients with an anaphylac-
tic reaction should be directed at identifying specific IgE
antibodies to the food in question. IgE antibody can be rec-
oghized in vivo by prick or puncture skin testing. Although
not absolutely proven in patients with anaphylaxis, a nega-
tive prick/puncture skin test is an excellent predictor for a
negative IgE-mediated food reaction to the suspected food.
In contrast, a positive prick skin test does not necessarily
mean that the food is the inciting agent, but in patients with
classic histories of anaphylaxis to ingestion of an isolated
food and a positive prick/puncture skin test to that food, this
|aboratory test appears to be a good positive predictor of al-
lergic reactivity.

There may be some limitations to skin testing which
need to be recognized. There is speculation that skin testing
shortly after the occurrence of anaphylaxis may fail to yield
a positive response owing to temporary anergy. Although
not demonstrated in food allergy, this phenomenon has been
demonstrated in Hymenoptera sensitivity following an in-
sect sting [33]. Possible causes of false-negative prick skin
testsinclude: (1) improper skin test technique, (2) concomi-
tant use of antihistamines, or (3) the use of food extracts
with reduced or inadequate allergenic potential. With some
foods, the processing of the food for commercial extracts
may diminish antigenicity [34]. This is especialy true for
somefruits and vegetables. However, if thereisahigh index
of suspicion that a food may have precipitated an anaphy-
lactic reaction even though the prick skin test is negative,
the patient should be tested with the natural food utilizing
the ‘prick-plus-prick’ method to ensure an absence of de-
tectable specific IgE antibody [35]. Some caution should be
exercised in doing this procedure since the amount of anti-
gen on the prick device will not be controlled, and appro-
priate negative controls also should be performed.

Appropriate skin testing is indicated in each patient, al-
though in vitro measurement of food-specific IgE may be
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evaluated initially. In many patients with anaphylaxis, limit-
ed prick skin testing is necessary to confirm the etiology of
the anaphylactic reaction. In cases of idiopathic anaphylaxis,
more extensive prick testing may be helpful for diagnosis
[36]. Theclinician must decide how many skin tests are prac-
tical and justified, taking into account the anticipated low
yield of positive results in idiopathic anaphylaxis and the
value of discovering an etiology in this serious disorder.

Someindividua swill perform intradermal skin testsfol-
lowing negative prick/puncture skin tests, but the diagnos-
tic significance of a positive intradermal test following a
negative prick/puncture test is dubious, and probably of no
clinical benefit [37]. Anaphylactic reactions have been doc-
umented following intradermal skin tests to foods [38], so
extra caution should be exercised if intradermal tests are
performed. In reality there is no indication for an intrader-
mal skin test to foods to be performed.

In cases where extreme hypersensitivity is suspected, al-
ternative approaches may be warranted including the fur-
ther dilution of the food extract prior to prick skin testing or
the use of afood-specific in vitro test, e.g. radioallergosor-
bent test; RAST. Overall, the RAST is considered less sen-
sitive and specific than the prick skin test. In high-quality
laboratories a 3+ to 4+ RAST (on a 1+ to 4+ Phadebas
RAST scale) probably has a similar positive predictive ac-
curacy as prick skin test 3 mm greater than the negative
control [39]. The new CAP-FEIA™ appears to be dightly
more sensitive than the standard RAST and has improved
predictive values [40].

Massive activation of mast cells during anaphylaxis re-
sults in a dramatic rise in plasma histamine and somewhat
later arisein plasmaor serum tryptase [41-43]. Plasmahis-
taminerises over thefirst several minutes of areaction, gen-
erally remains elevated for a brief period of time, requires
specia collection techniques, and will break down unless
the plasma sample is frozen immediately. Conseguently,
measurement of plasma histamine to document anaphylax-
isisimpractical except in research situations. Whether mea-
surement of urinary methylhistamine will be useful in the
documentation of anaphylaxis remains to be demonstrated.
Serum tryptase rises over the first hour and may remain el-
evated for many hours. It is fairly stable at room tempera-
ture and can be obtained from postmortem specimens.
Tryptase has been shown to be markedly elevated in most
cases of bee sting or drug-induced anaphylaxis [42, 43].
Unfortunately, tryptase is frequently not elevated in food-
induced anaphylaxis[7]. Thereason for thisisnot clear, but
suggests that other cells, such as basophils or mono-
cytes/macrophages may be more important in food-induced
anaphylaxis.
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Double-blind placebo-controlled food challenges are
contraindicated in patients with an unequivocal history of
anaphylaxis following the isolated ingestion of a food to
which they have evidence of significant IgE antibodies.
However if several foods were ingested and the patient has
positive skin tests to severa foods, it is essential that the re-
sponsible food be identified. Patients have been reported
who experienced repeated anaphylactic reactions because
physicians incorrectly assumed that they had identified the
responsible food [7]. Young children who experience ana
phylactic reactions to foods other than peanuts, tree nuts,
fish and shellfish may eventually outgrow their clinical re-
activity, so an oral challenge may be warranted following an
extended period of food elimination with no history of re-
actions to accidental ingestions.

Long-Term Management

The life-threatening nature of anaphylaxis makes pre-
vention the cornerstone of therapy. If the causative food al-
lergen is not clearly delineated, an evaluation to determine
the etiology should be promptly initiated so that alethal re-
currence can be prevented, as discussed above. The centra
focus of prevention of food-induced anaphylaxis requires
the appropriate identification and complete dietary avoid-
ance of the specific food allergen. Certain factors place
some individuals at increased risk for more severe anaphy-
lactic reactions: (1) history of a previous anaphylactic reac-
tion, (2) history of asthma, especialy if poorly controlled,
(3) dlergy to peanuts, nuts, fish, and shellfish, (4) patients
on B-blockers or ACE inhibitors, and (5) possibly being fe-
male. An educational processisimperative to ensure the pa-
tient and family understands how to avoid all forms of the
food allergen and the potential severity of a reaction if the
food is inadvertently ingested. The Food Allergy Network
is a nonprofit organization in Fairfax, Virginia, USA.
(Tel. +1 800 929 4040) which can assist in providing pa-
tients information about food allergen avoidance and which
has several programs for schools and parents of children
with food allergies and anaphylaxis.

It is not uncommon for patients experiencing a previous
food-alergic reaction to subsequently demonstrate some in-
stinctive avoidance measure. This may be typified by ex-
treme dislike for the taste or even smell of the offending
food. A very proactiveroleisrequired for the sensitized per-
son to completely avoid a food that has caused a previous
anaphylactic reaction. For many this may even require tota
removal of the food from the household. Educational mea-
sures must be directed at the patient, hissher family, and
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school personnel and other caretakers or fellow workers so
that they understand the potential severity and scope of the
prablem. If a patient ingests a food prepared outside the
home, they must always be very cautious and not hesitate to
ask very specific and detailed questions concerning ingredi-
ents of foods they are planning to eat. Unfortunately, it is
not uncommon for patients dining in restaurants to ingest a
food that they were assured did not exist in the meal they

grown after several years [10, 11]. Children who develop
their food sensitivity after 3 years of age are less likely to
lose their food reactions over a severa year period. Aller-
giesto foods such as peanuts, tree nuts, fish, and seafood are
generally not outgrown no matter at what age they develop.
Theseindividuals appear likely to retain their allergic sensi-
tivity for alifetime. Consequently, several groups are eval-
uating new strategiesto ‘ desensitize’ patientsto these foods.

were eating.

Prognosis

For many young children diagnosed with anaphylaxis to
foods such as milk, egg, wheat, and soybeans, there is a
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