
Recent epidemiologic studies indicate that nearly 4% of
Americans are afflicted with food allergies. This includes from 5-
8% of children younger than 4 years of age1 and 1-2% of
adults.2,3,4 (See Table 1.) The
prevalence of peanut allergy
alone appears to have doubled
in American children younger
than 5 years of age in the past 5
years.4 Food allergy is the lead-
ing cause of anaphylaxis treat-
ed in the United States. It
accounts for approximately
30,000 anaphylactic reactions,
2000 hospitalizations, and 150-
200 deaths annually in this
country.5 As many as 30% of
American adults have self-
reported food allergy, altering
their eating habits accordingly.6

Food allergens are almost always proteins. A food allergen
has the ability first to elicit an IgE response, and then on subse-
quent exposure, to elicit a clinical response to the same protein.
There are unanswered questions as to what biochemical proper-
ties are required for a protein to survive food processing, to
escape the digestive enzymes of the human gastrointestinal tract,
and interact with the immune system. An abundance of protein in

the food as well as the presence of linear IgE binding epitopes on
those proteins play a role.7 The spectrum of food allergy ranges
from atopic dermatitis or other cutaneous manifestations hours

after eating the problem food,
to life-threatening events occur-
ring shortly after ingestion. As
well, some individuals experi-
ence allergic symptoms only if
the food is eaten before physi-
cal stimuli such as vigorous
physical exercise. 

—The Editor

Epidemiology
People who have life-threat-

ening reactions to food usually
have asthma and often have a
history of atopy.8,9 They may

have atopic dermatitis or a history of food allergy as young chil-
dren, and typically are young—ages 11-21 years.10 Very often
there is a history of a prior reaction to the same food, albeit
milder. The incidence of food allergy is highest in the first two
years of life and declines with age. Foods introduced during the
first two years of life, therefore, appear most likely to induce
hypersensitivity reactions, with cow’s milk, eggs, soy, wheat, and
peanuts among these. The entire list of foods associated with
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anaphylaxis is more extensive. (See Table 2.) There are well-
described cases of patients experiencing catastrophic anaphylac-
tic reactions to foods as teenagers when they had minimal gas-
trointestinal symptoms as a young child.

Peanut allergy has shown a rising prevalence in westernized
countries. The causes for this may be several: demand for
highly nutritious “quick-energy” foods that has made the
peanut popular in the American diet, as well as the popularity

of peanuts as nutritional sources for pregnant or lactating
women.

The development and expression of atopic diseases is felt to
depend upon a complex interaction between genetic factors,
environmental exposure to allergens, and other factors, includ-
ing tobacco smoke, air pollution, and infections. For example,
the per capita consumption of peanuts in China and the United
States is virtually the same, but peanut allergy in China essen-
tially does not exist. Since people in America of Chinese
descent have an incidence of peanut allergy similar to Ameri-
cans in general, peanut allergy has been attributed more to the
roasting and manufacturing process in this country than to any
particular genetic makeup.11 Early dietary exposure undoubted-
ly plays a role in later food tolerance. In one report, infants fed
exclusively breast milk or extensively hydrolyzed formula for
at least four months experienced a lower incidence of cow’s
milk allergy.12

Pathophysiology
The development of an IgE-mediated reaction to an allergen

is a result of a series of interactions involving antigen-producing
cells, T cells and B cells. The process results in the production of
antigen-specific IgE, which circulates in the bloodstream.13 Food
allergy represents an abnormal response to antigens delivered
orally, and largely may be a reflection of developmental immatu-
rity of various components of the gut barrier. For example, adap-
tive immune responses are not well-developed in the intestines of
infants, nor is enzymatic activity in the newborn period. This
immature state of the mucosal barrier might play a role in the
increased prevalence of gastrointestinal infections and food aller-
gy seen in the first years of life.14

Anaphylactic reactions require previous exposure for sensi-
tization. Later, if contact with an allergen occurs, bridging
occurs between molecules of specific IgE molecules on the
cell surface, causing the release of mediators and cytokines
from mast cells and basophils. Mediators such as histamine,
tryptase, leukotrienes, eosinophil cationic protein (ECP), and
other eosinophil activation markers (EDN) are released and
may be detectable on laboratory screening. 

IgE antibodies do not cross the placenta. For an infant to show
a reaction to peanuts, for example, suggests that peanut protein is
encountered in utero or via breast milk.15 In one study of 54
infants younger than 11 days of age and another 71 who were
younger than 4 months of age, 8% had a positive skin-prick test
for peanuts.16

In the United States, the majority of children have been
exposed to peanuts or peanut butter by their second birthday.17

There is a much higher incidence of exposure than in many
European countries. The method for preparing and cooking
peanuts affects the prevalence of allergy as well. Most peanuts
in the United States are dry-roasted, including those used to
make peanut butter, whereas peanuts in China are typically
boiled or fried. The higher temperatures required for dry roast-
ing increase the allergenicity of the three major peanut proteins
more than do the lower temperatures used for boiling of
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frying.18 While genetics may play a role, the prevalence of
peanut allergy is low in China, but similar among the children
of Chinese immigrants to the United States and the children of
native-born Americans.19

Food sensitization may occur following an unknown exposure
to a food antigen, as when a baby sitter or grandparent gives a
milk formula. Food may be contained in a product not suspected
of containing the antigen in question. It has been proposed that
sensitization may occur in utero.20,21

Symptoms
Some symptoms of food-induced anaphylaxis will occur

within 5-20 minutes of ingestion of a food allergen. In general,
the later the onset of symptoms after ingestion, the less severe the
reaction will be.22 Early symptoms of food-induced anaphylaxis
may include oral tingling, pharyngeal pruritus, and a feeling of
tightening of the airways. Gastrointestinal symptoms may
include abdominal cramping, nausea, and vomiting. Diarrhea or
colic may be present. Dermatologic signs may include urticaria,
angioedema, and cutaneous flushing.13

Fatal and non-fatal cases may exhibit hypotension, progres-
sive respiratory distress, respiratory obstruction, dysrhythmias,
and cardiovascular collapse.22 Hypotension may be a result of
asphyxia. Chest pain may occur and may signify cardiac
ischemia. Food-associated exercise-induced anaphylaxis is a
form of anaphylaxis that occurs within 2-4 hours of ingesting a
food. In this disorder, the food may be ingested safely in the
absence of exercise.23

Biphasic reactions have been noted in up to one-third of
patients with near-fatal anaphylaxis. These patients apparently
recover from the initial reaction when bronchospasm recurs, typ-
ically 1.5-3 hours after the initial reaction, although a delay of up
to 72 hours has been reported.24,10 Intubation and mechanical
ventilation may be required. Secondary pneumothoraces are not
uncommon as a result of the high pressures required to ventilate.
Patients may have protracted symptoms lasting up to three
weeks. There is some evidence that early epinephrine administra-
tion may affect the prevalence of biphasic or protracted symp-
toms, but that steroid administration does not.22 Table 3 lists
symptoms of food-induced anaphylaxis.

Food hypersensitivity disorders may cause a variety of gas-
tro-intestinal disorders. Allergic eosinophilic esophagitis is seen
typically from infancy until adolescence and presents with

symptoms of reflux, dysphagia, abdominal pain, and vomiting.
Diagnosis is by endoscopy and biopsy.25 Allergic eosinophilic
gastroenteritis can occur at any age, presenting with postprandi-
al projectile emesis, mimicking pyloric stenosis in the infant.
Vomiting, diarrhea, anemia, weight loss, or failure to thrive in
infants are hallmarks of this disorder.26,27 Food protein-induced
enterocolitis is another eosinophilic disorder diagnosed endo-
scopically with biopsy. Infants may be otherwise healthy, but
present with gross or microscopic blood in the stool. Lesions are
confined to the distal large bowel. The disorder appears to be
caused by food proteins passed in maternal breast milk or milk-
or soy-based formulas.28

Respiratory symptoms from food allergy include asthma as
well as anaphylaxis. Heiner’s syndrome is a rare form of pul-
monary hemosiderosis related to cow’s milk ingestion.29

Chronic urticaria and angioedema may occur as well, with
symptoms lasting more than six weeks.30 Atopic dermatitis may
present as a chronic eczematous syndrome. Dermatitis herpeti-
formis is a chronic blistering disorder affecting extensor sur-
faces and buttocks typically, associated with gluten-sensitive
enteropathy.31

Diagnosis and Laboratory Evaluation
The diagnosis of an acute allergic reaction is based upon clini-

cal symptoms and a history of exposure to an allergen. Specifi-
cally, the detection of food-specific IgE and a history compatible
with IgE-mediated symptoms occurring within one hour of
ingestion of the food in question is required. A food diary may
help elucidate the offending agent. For peanut allergy, the most
common cause for food-induced anaphylaxis and death in this
country, the history of exposure may not be present. Peanuts or
peanut butter frequently are added to candy, cookies, pastries,
and gravies. Peanut butter may be used in Chinese restaurants to
hold together overlapping edges of egg rolls or used to cook a
variety of meals in the same wok.  

Several assays exist for chemical markers of anaphylaxis.
Serum beta-tryptase levels are a hallmark of mast cell activation
which, measured within four hours, may be elevated with ana-
phylactic reactions. However, beta-tryptase levels usually
remain normal in food-induced anaphylaxis,32 and rarely are
available in the emergency setting. Plasma histamine levels may
be elevated only approximately 43% of the time.33 The level of
plasma histamine rises dramatically, but the peak lasts only for a
few minutes.24 Serum eosinophil cationic protein (ECP) and uri-
nary eosinophil activation markers (EDN) also are measures of
chemical mediators of IgE-mediated allergy which seldom, if
ever, have clinical utility in the emergency setting. ECP has
been noted to be elevated during exercise-induced anaphylaxis.24

Approximately one-half of patients with eosinophilic gastro-
enteritis or esophagitis have peripheral eosinophilia and may
have anemia or decreased serum protein and albumin.28,4 Total
serum IgE may be elevated in allergy, but normal values do not
exclude allergy, and other conditions can cause elevated levels.34

Screening for specific anti-gliadin IgG and IgA may be needed
for the diagnosis of wheat flour allergy or celiac disease.
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Table 1. Prevalence of Food Allergies 
in the United States2-4

FOOD CHILDREN < AGE 4 ADULTS

Milk 2.5% 0.3%
Egg 1.3% 0.2%
Peanut 0.8% 0.6%
Tree nuts 0.2% 0.5%
Fish 0.1% 0.4%
Shellfish 0.1% 2.0%
Overall 6% 3.7%



The laboratory evaluation of food-induced anaphylaxis gener-
ally is focused on the identification of specific IgE antibodies to
the suspected food. Accepted testing for the presence of IgE cen-
ters on skin prick testing and on radioallergosorbent (RAST)
tests. Specific categories of tests are discussed in turn. 

Prick/puncture skin testing is widely used. Skin prick tests
are inexpensive and may be performed in individuals of all
ages. A negative prick/puncture skin test is an excellent predic-
tor (greater than 95%) of a negative IgE-mediated food reaction
to that particular food.4 False negative tests may result if the
patient is taking an anti-histamine, if the food extracts used
have inadequate allergenic potential, or if improper technique is
used. A positive skin test is defined as 3 mm or greater than the
negative control. Strongly positive results, as manifested by a
wheal of more than 8-10 mm diameter, indicate a greater likeli-
hood of clinical reactivity. A patient with a positive skin test but
a questionable clinical history should undergo a food challenge
to clarify the diagnosis.13 Commercially available extracts are
not standardized, and potency varies by manufacturer and by
food.34

Patients with generalized atopic dermatitis may make skin
prick testing impossible. However, a positive skin prick test does
not necessarily mean that the patient will react to that food. Skin
prick tests exhibit a low specificity: The positive predictive value
of an isolated skin prick test is less than 50%.35 If there is a
strong suspicion that a food may have precipitated an anaphylac-
tic reaction despite a negative skin prick test, the patient may be
tested with the natural food utilizing a prick plus prick test to
ensure the absence of detectable IgE antibody.36 Multi-detection
assays may include as many as 30 food allergens. It is notable
that cross reactions are not infrequent, as among latex, fruits, and
vegetables.37,38 Positive and negative predictive values of skin
prick testing have been studied for a variety of antigens.39 (See
Table 4.)

Radioallergosorbent testing (RAST) involves food-specific
testing for absolute values of IgE. Production of IgE antibodies

is characteristic of atopy, and the determination of specific IgE
serum levels against various allergens is an essential element
in the diagnosis of sensitization. High levels of IgE to egg (> 6
kIU/L), peanut (> 15 kIU/L), fish (>20 kIU/L), and milk (> 32
kIU/L) reach a 95% positive predictive value.38 Serum-specific
IgE appears to be a sensitive measure for resolution of food
allergy.40 This testing is particularly useful in patients who
cannot discontinue anti-histamines because of severe allergic
symptoms, in patients with severe atopic dermatitis or der-
matographism, and in adults with known anaphylaxis to a
food. Sensitivity and specificity for CAP-RAST testing vary
by food and by age of the patient.41 Pharmacia-CAP-RAST
studies have shown a 90% or greater predictive value for four
foods: milk, egg, peanut, and fish. (See Table 5.)42,43,44,45,4

Quantitative measurements of food-specific IgE antibodies
may be relied upon more in the future in predicting and diag-
nosing IgE food allergy.4

Double-blind placebo-controlled food challenges (DBPCFC)
may be needed to identify the responsible food if several foods
were ingested and the patient has positive skin tests to several
foods. DBPCFC is considered the gold standard of food allergy
diagnosis and requires the administration of the food in question
to the patient in a blinded, controlled setting.46 The safety of the
procedure has been described.47 Similarly, an oral food challenge
may be warranted under physician supervision following an
extended period of food elimination to verify that a person has
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Table 2. Foods Reported to be Associated 
with Food Anaphylaxis

• Egg • Milk • Fish • Grape
• Peanut • Tree nuts • Shellfish • Beer
• Wheat • Soy • Sesame seed • Poppy seed
• Mustard • Potato • Rice • Acorn
• Buckwheat • Kiwi • Millet • Mango
• Persimmon • Garlic • Mushroom • Saffron
• Spices • Ackee fruit • Lychee fruit • Ficus Carica
• Camine • Fowl • Beef • Pork
• Psyllium • Annatto dye • Cabbage • Bird’s nest 

soup
• Pea • Beans • Legumes • Banana
• Sunflower seed • Avocado • Wine • Sulfites
• Nitrate • Nitrite • Pomegranate • Red currant
• Snails • Frog • Celery • Rye
• Sulphite 
(> 10 mg/kg)

Table 3. Symptoms of Food-Induced 
Anaphylaxis

ORAL AND UPPER AIRWAY 

• Pruritus and oral tingling
• Sneezing
• Lip edema
• Laryngeal edema   
• Dry staccato or croupy cough
• Dysphonia

GASTROINTESTINAL AND URINARY

• Colicky abdominal pain
• Nausea, vomiting
• Diarrhea
• Dysphagia
• Fecal and urinary incontinence

DERMATOLOGIC

• Cutaneous flushing
• Urticaria
• Angioedema

CARDIOVASCULAR

• Syncope/faintness
• Chest pain, myocardial ischemia
• Hypotension
• Dysrhythmias

• Pneumothoraces following intubation (high airway pressures)



outgrown his or her reactivity to peanuts, tree nuts, or shellfish.
Choosing a placebo that can completely mask the test food can
be difficult. As well, the challenge material should be adminis-
tered in a few gradually increasing doses, starting with a safe
dose for a particular patient.48,49 When the history and laboratory
tests give a convincing diagnosis of a specific food allergy,
DBPCFC is not indicated. Where there is a clear history of ana-
phylaxis, oral food challenge is relatively contraindicated.
Nonetheless, if there is a suspicion of allergic reactivity to a food
in spite of a negative skin prick test, physician-supervised food
challenge may be necessary to confirm the absence of a particu-
lar allergy. Suspect foods should be eliminated prior to testing for
7-14 days and longer if there is a non-IgE-mediated gastrointesti-
nal disorder such as eosinophilic gastroenteritis.4

Food patch testing frequently is done in patients with atopic
dermatitis. Patch tests reflect T-cell mediated reactions and cor-
relate with relevant foods as confirmed by food challenges. Pos-
itive and negative predictive values have been generated for
atopy patch testing for a variety of antigens. (See Table 6.)50,51,52

Atopy patch tests may be helpful in evaluating some patients
with eosinophilic esophagitis as well—a disorder characterized
by eosinophilic infiltration of the esophagus, which is T-cell
mediated, presenting with achalasia, failure to thrive, or
esophageal reflux refractory to therapy. Food proteins are dis-
solved in saline and placed in discs that are left on the skin for
48 hours.13 Food allergy has been divided into primary food
allergy, which affects young children (class I), while adults fre-
quently develop food allergy as a result of inhalant sensitization
(class II). Skin tests have been criticized because they depend on
food extracts, which differ in their content of individual aller-
gens, and vary among different manufacturers and different
batches.53

The presence of food-specific IgE antibodies does not always
correlate with clinical symptoms against the respective food.
Oral provocation tests, therefore, need to be performed to vali-
date serological diagnosis or skin tests. While DBPCFC is desir-
able, open non-blinded challenges may be acceptable if per-
formed in an appropriate medical setting with resuscitation facili-
ties available.13

Specific Allergies

Most people who have significant food allergies develop them
to one of only a handful of foods: tree nuts such as pistachios,
walnuts, or cashews; cow’s milk; eggs; wheat or wheat flour;
peanuts; fish; shellfish; and soy. In one analysis, peanuts and tree
nuts accounted for 90% of 32 cases of food-induced
anaphylaxis.22 The list of foods reported to be associated with
anaphylaxis is listed in Table 2. Specific foods are discussed
below, with particular emphasis on peanut allergy.

Peanuts. Peanut allergy represents the most significant food
allergy in the United States in terms of morbidity and mortality.54

Peanut allergy generally develops at an early age and often is
a lifelong disorder. In one large registry of 4685 patients with
peanut allergy, the first reaction to peanuts occurred at a median
age of 14 months.55

Evaluation for peanut allergy includes a careful history taking,
skin-prick tests, radio-allergosorbent tests (RAST), and, perhaps,
a supervised oral food challenge. Patients who have had unequiv-
ocal symptoms of allergy after the isolated ingestion of a peanut
product with evidence of peanut-specific allergies by IgE testing,
either by RAST or positive skin-prick test, do not need to under-
go oral peanut challenges to establish the diagnosis.56 Patients
with peanut-specific serum IgE levels of at least 15 kU per liter
have a likelihood of an allergic reaction of 95% or greater if they
ingest peanuts. If serum IgE levels are less than 15 kU per liter
with no clear-cut history of peanut-induced symptoms, a physi-
cian-supervised food challenge may be necessary to make the
definitive diagnosis. A double-blind placebo-controlled challenge
is considered the gold standard in diagnosing food allergy and
should be conducted in a hospital setting.56

The prevalence of peanut allergy in the United States nearly
doubled in the 10-year interval from 1980-1984 until 1990-
1994. A national survey indicated that approximately 3 million
Americans are allergic to peanuts, tree nuts, or both.57-59 A sur-
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Table 4. Positive and Negative Predictive
Value of Skin Prick Test for Specific Foods39

FOOD STUDY (HIGH PREVALENCE) THEORETICAL 
POPULATION: FOOD NORMAL POPULATION
ALLERGY SUSPECTED

PPV NPV PPV NPV
Egg 0.85 0.90 0.19 0.99
Peanut 0.55 0.75 0.12 0.96
Milk 0.66 0.93 0.18 0.99  
Wheat 0.35 0.94 0.17 0.98
Soy 0.35 0.84 0.14 0.95
Fish 0.77 0.80 0.19 0.98 

Key:
NPV: Negative predictive value; PPV: Positive predictive value

Table 5. Predictive Value of Food Allergen-
Specific IgE Levels4,42-45

CAP-RAST Testing

95% Predictive Level

ALLERGEN (KU/L) PPV

Egg
• Infants < 2 years 7 98

2 95
Milk

• Infants < 2 years 15 95
5 95

Peanut 14 100
Fish 20 100
Tree Nuts ~15 ~95
Soy 30 73
Wheat 26 74

PPV: Positive predictive value



vey from 1988-1994 indicated that approximately 6% of Amer-
icans had serologic evidence for sensitivity to peanuts, based
upon the presence of IgE antibodies specific to peanut
proteins,60 and the prevalence of peanut allergy in the general
population has been cited as 1.5% in a recent report.61 Peanut
allergy seems to be a Western phenomenon. Although peanut
allergy is nearly unknown in China, Chinese families who emi-
grate to the United States are observed to have the same preva-
lence of peanut allergy as other American children. The United
States, as opposed to China, tends to roast its peanuts. Also
unlike China, more than 40% of the U.S. peanut crop is con-
sumed as peanut butter. 

Although most patients with peanut allergy know to avoid
peanuts, unanticipated exposures, as in the inhalation of peanut
dust in airplanes, may result in an allergic reaction. Highly
processed oils, such as acid-extracted and heat-distilled oils, do
not contain peanut protein and may be consumed safely.62 On
the other hand, cold-processed or extruded peanut oils contain
peanut protein and may induce allergic reactions. Cross-con-
tamination may occur in restaurants, as when the same pan is
used to cook foods containing peanuts and foods without
peanuts. Because of the ubiquitous nature of peanuts and
peanut products, accidental exposures occur frequently despite
patient attempts to avoid peanut-containing foods. The danger
of casual exposure to peanut products has not been resolved.
One report in 2003 noted that, of 30 children with documented
peanut allergy, none had any respiratory or systemic symptoms
from the inhalation of peanut butter held 30 cm away, or to 0.2
mL of peanut butter applied to intact skin for one minute.63 Yet,
anecdotal reports of allergic reactions from the mere presence
of peanut butter in a room, kissing someone who has eaten the
offending food, or inhaling vapors from cooking food mean
that the dose needed to provoke an allergic reaction varies
among individuals.64 Table 7 summarizes features of the man-
agement of peanut allergy.59

Tree Nuts. Tree nuts most commonly responsible for allergic
reactions include walnuts, cashews, almonds, and hazelnuts, in

that order. Less frequently, pecans, chestnuts, Brazil nuts, pine
nuts, macadamia nuts or pistachios, coconuts, or acorns are
responsible for allergic reactions. Specific allergens to individual
tree nuts have been well-characterized.65 Tree nuts and peanuts
accounted for 94% of food-induced anaphylaxis deaths in one
report.41 In another national registry, all of the fatal allergic reac-
tions to foods for individuals older than 6 years reported were
caused by either peanuts or tree nuts.47

Milk. Milk allergy nearly always presents in the first year of
life, soon after introduction of cow’s milk or cow’s milk-based
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Table 6. Predictive Values for Atopy Patch
Test and Skin Test50-52

Sensitivity Specificity PPV NPV
(%) (%) (%) (%)

Milk Skin prick test 90 82 82 90
(n=21) APT 60 100 100 73

Egg Skin prick test 86 75 86 75
(n=11) APT 71 100 100 67

Soy Skin prick test 50 100 100 90
(n=11) APT 100 100 100 100

Wheat Skin prick test 67 89 67 89
(n=12) APT 100 89 75 100

APT: Atopy patch test

Table 7. General Treatment of Food Allergic
Reactions4,19

PATIENT EDUCATION

• Avoidance of peanut proteins or other offending allergen
• Recognition of early signs of anaphylaxis
• Early treatment of allergic symptoms with available injectable 

epinephrine (EpiPen Autoinjector) and oral liquid diphenhy-
dramine

TREATMENT OF ACUTE REACTION BY PATIENT AND FAMILY
MEMBERS

• Injection of epinephrine, depending on patient’s history and 
symptoms

• Administration of oral liquid diphenhydramine (1 mg/kg of body 
weight, maximum 75 mg)

• Transport to emergency facility

BY EMERGENCY PERSONNEL

• Administration of supplemental oxygen and airway 
management

• Administration of intramuscular epinephrine (0.01 mL of a 
1:1000 dilution/kg every 10 to 20 minutes as needed; 
maximum 0.3-0.5 mL) or, rarely, IV epinephrine in patients 
with severe hypotension (2.5 mL of 1:10,000 at 5- to 10- 
minute intervals to maintain blood pressure)

• Administration of intravenous fluids
• Administration of oral, intramuscular, or intravenous H1

receptor antagonist (e.g., diphenhydramine 1 mg/kg; 
maximum 75 mg)

• Treatment with oral prednisone (1-2 mg/kg; maximum 
75 mg) or intravenous methylprednisolone (2 mg/kg;
maximum 250 mg)

• Administration of nebulized albuterol (1.25-2.5 mg every 20 
minutes as needed or continuously with monitoring)

• Use of H2 receptor antagonist (e.g., for adults: 4-5 mg of 
ranitidine/kg orally; maximum 300 mg; 50 mg intramuscularly 
or intravenously every 6-8 hr; for children, 1.5 mg/kg 
intramuscularly or intravenously; maximum 50 mg).

FOLLOW-UP

• Treatment with oral H1 receptor antagonist for 3 days
• Treatment with oral prednisone (1 mg/kg/day; maximum

75 mg) for 3 days
• Referral for evaluation by allergist if patient has not previously 

been evaluated

*Treatment varies depending on the patient’s symptoms.



infant formula. Reported prevalences of cow milk allergy (CMA)
range from 0.5-7.5% of children.66 Adult CMA is rare and gener-
ally milder than in infants.67 Most infants develop gastrointestinal
symptoms, although 50-70% have cutaneous manifestations, and
20-30% have respiratory symptoms.68 Milk allergy affects 2-3%
of infants. Of 39 infants studied in one report, 21 had positive
skin or serum IgE tests to milk, and 18 had non-IgE milk intoler-
ance. Of the total group, 56% could tolerate milk by 1 year of
age, and 87% could tolerate milk by age 3.69 Casein and beta-lac-
toglobulin are the most allergenic proteins in cow’s milk. CMA
may be IgE-mediated or non-IgE-mediated. (See Table 8.) Non-
IgE-mediated reactions in CMA generally entail Type III (Arthus
type), inducing vasculitis, or Type IV (delayed), mediated by
sensitized T lymphocytes.

In Type I reactions, total IgE levels typically are elevated.
Patients may present with colic, diarrhea, or vomiting. Cuta-
neous manifestations may include atopic dermatitis, urticaria,
angioedema, or frank anaphylaxis. Non-IgE-mediated mani-
festations include pulmonary hemosiderosis, chronic pul-
monary disease, enterocolitis, protein-losing enteropathy, gas-
troesophageal reflux, and possibly fecal blood, leukocytes, or
eosinophils.67 Chronic constipation and anal fissures occur
more frequently in patients with CMA.70 Treatment is based on
avoidance of cow’s milk as strictly as possible. Soybean
hydrolysate formulas, or hypoallergenic formula from
hydrolyzed casein or whey tend to be well-tolerated. Allergic
reactions to even extensively hydrolyzed formulas do occur
rarely.71,72 CMA tends to be temporary, with tolerance reported
in approximately one-half of children by age 3-473 and about
80% by their fifth birthday.4

In the management of milk allergy, infants may be fed breast
milk or hydrolyzed cow’s milk-based formula. Resolution of
symptoms with a soy formula, or whey-based and casein-based
formulas (i.e., Nutramigen, Alimentum) is highly suggestive of
CMA. Hydrolysis reduces the allergenicity of milk proteins.
Feeding partially hydrolyzed formula—or breast feeding exclu-
sively for four months—has been stated to decrease the overall
incidence of atopic disease.74

Soy. Soy has been listed by the Food and Agriculture Organi-
zation of the United Nations as one of the eight most significant
food allergens. At least 16 potential soy protein allergens have
been identified. Conversely, soy has a long history of successful
use in managing milk allergies in infants.75 Symptoms of soy
allergy may include typical IgE-mediated features, as well as
non-IgE-mediated ones: hematochezia, malabsorption, and other
gastrointestinal symptoms. The prevalence of soy allergy is a
function of when it is introduced into regional diets, but appears
to affect 1-6% of infants.76,77 Most children can tolerate soy prod-
ucts by school age.

Egg. The prevalence of egg allergy in the pediatric population
has been estimated at 1.6-2.6%, but is higher in the population
with atopic illness.78,79 Approximately 85% of egg-allergic chil-
dren have cutaneous symptoms, while 60% have gastrointestinal
symptoms. In one report, 44% of egg-allergic children were able
to tolerate egg products in their diet by school age, but egg aller-

gy persisted in the remaining 56%.80 Dietary protein enterocoli-
tis, manifested by recurrent vomiting or diarrhea, typically
resolves by 18-24 months of age. Elimination of the offending
antigen generally will result in resolution of symptoms within 72
hours.81

Wheat Allergy. Ingestion of wheat products and inhalation of
wheat flour are the two major routes of sensitization. Wheat
allergy may manifest as occupational (baker’s) asthma, T-cell
mediated intestinal inflammation, urticaria, angioedema,
bronchial obstruction, or dermatitis herpetiformis. Wheat, along
with milk, eggs, soy, peanuts, and fish, account for 90% of food-
allergic reactions in children.82 While wheat typically may not be
introduced into an infant’s diet until approximately 5 months of
age, sensitization to wheat may occur through maternal milk dur-
ing exclusive breastfeeding.83

Celiac disease and protein enteropathy are clinical manifesta-
tions of delayed cell-mediated non-IgE pathology. In wheat aller-
gy, ingested wheat results in enteropathy, atopic dermatitis, vom-
iting, and possibly exercise-induced anaphylaxis. Presentation of
celiac disease may include malabsorption, diarrhea, growth
impairment, associated autoimmune disorders, and lymphoma
with continued gluten exposure.84 It is associated with sensitivity
to omega-5gliadin found in wheat, rye, and barley. In the United
States, more than 2 million people are affected.85 Wheat allergy
is generally transient and T cell mediated.86 Celiac disease is
associated with HLA-DQ2 in over 90% of cases.87 RAST testing
and skin-prick tests seems to be less accurate than IgE enzyme-
linked immunosorbent assay (ELISA) with omega-5 gliadin.82
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Table 8. Manifestations of Cow Milk 
Allergy66-68

SYSTEM INVOLVED IGE-MEDIATED NON-IGE-MEDIATED

Gastrointestinal Vomiting Bleeding (occult, gross
Colic Eosinophilic gastro-

enteropathy
Diarrhea Enterocolitis

Protein-losing 
enteropathy

Gastroesophageal 
reflux

Constipation

Dermatologic Atopic dermatitis Contact rash
Urticaria Atopic dermatitis
Angioedema

Respiratory Rhinitis Chronic pulmonary 
disease

Cough Pulmonary 
hemosiderosis

Asthma
Otitis media

Systemic Most Postprandial 
anaphylaxis anaphylaxis exercise-induced



Shellfish. It appears that most adults with shellfish allergy
remain allergic their entire lives.46 There are, however, cases of
individuals becoming tolerant to shrimp.88

Other Foods. The list of other foods that may induce allergy
is extensive: Sesame, poppy, and mustard seed allergies, while
less common, potentially persist indefinitely.46 Kiwi fruit allergy
has been described.89 Cross-reactivity occurs as well. For exam-
ple, latex-sensitive patients may be allergic to avocado, banana,
chestnut, fig, papaya, and kiwi.90,34

Treatment 
As with all emergencies, airway management takes priority

over all else initially. Oxygen should be administered. First aid
treatment for anaphylactic reactions to food generally starts with
epinephrine, typically injected intra-muscularly into the vastus
lateralis muscle of the thigh. Oral H

1
-antihistamines such as

diphenhydramine are used in milder cases.91

Management of Anaphylactic and Allergic 
Reactions

Patients who have an anaphylactic reaction should be treated
with intramuscular epinephrine. The dose to be administered is
0.01 mg/kg intramuscularly (IM) in children. The IM route
injected into the thigh has been shown to produce peak-plasma
epinephrine levels higher than injection into the upper arm or
subcutaneously.92 Intravenous epinephrine has proven fatal in
non-life-threatening situations.93

Histamine H
1

and H
2

receptor antagonists may be given intra-
venously, intramuscularly, or orally. The H

1
antihistamine

diphenhydramine typically is administered 1 mg/kg up to 75 mg
per dose and a maximum of 400 mg/day. The H

2
antihistamine

ranitidine may be given at a dose of 4 mg/kg up to 300 mg.
Inhaled albuterol, oxygen, and systemic corticosteroids should be
given.41 The role of corticosteroids in the management of ana-
phylaxis is unclear. Typical doses include 1 mg/kg of prednisone
or 1-2 mg/kg intravenously of methylprednisolone. 

More than 90% of biphasic responses occur within four
hours of the initial reaction, making it important to observe
patients for four hours prior to discharge from the emergency
department. An association has been reported between delay in
administration of epinephrine and an increase in biphasic ana-
phylactic reactions.94

The use of activated charcoal to prevent further absorption of
food from the gut has been proposed,95 but never shown to be
efficacious.19 At discharge, a course of steroids, such as 1 mg/kg
of oral prednisone for several days seems reasonable, although
this has not been demonstrated to prevent a biphasic response.
Systemic steroids generally are effective in treating chronic IgE-
mediated disorders such as atopy and asthma, as well as non-
IgE-mediated disorders such as allergic eosinophilic esophagitis
and gastroenteritis.4 An oral antihistamine often is recommended,
although this has not been shown to prevent recurrent symptoms. 

Specific therapies for peanut allergies appear promising.
Monthly injections of humanized recombinant anti-IgE antibod-
ies may reduce the levels of IgE bound to mast cells and

basophils enough to suppress allergic activation to small amounts
of peanut protein. 

Another area of research entails using recombinant peanut
proteins that have substitutions of critical amino acids within
the IgE-binding epitopes to prevent the activation of IgE-medi-
ated reactions. Engineered recombinant proteins have been
shown to reverse sensitivity to peanuts on a model of peanut-
induced anaphylaxis in mice without inducing IgE-mediated
anaphylaxis.56

Prevention and Patient Education
Prevention is a cornerstone of therapy, especially regarding

peanut exposure, the most common cause for anaphylactic
death. Even in the non-IgE-mediated food hypersensitivities,
allergen avoidance is the mainstay of therapy. Patients with
peanut allergy must learn to avoid the accidental ingestion of
peanuts. It is advisable to avoid high-risk situations such as
buffets. They should check food labels for the presence of
peanuts and avoid high-risk situations such as foods served at
buffets and unlabeled candies and desserts. Many restaurants
use the same pan to cook foods containing peanuts and foods
without peanuts. Unanticipated exposures typically occur every
3-5 years in peanut-allergic patients, such as inhalation of
peanut dust in airplanes.96

Patients with a history of anaphylactic reactions to foods
should have injectable epinephrine and liquid diphenhydramine
available for use in case of accidental ingestion of an allergen.
Schools may be unprepared for food-allergic children; it is advis-
able that injectable epinephrine (Epi-Pen) be available at the
school if a child’s allergy is known to be IgE-mediated. The
dosage recommended is 0.01 mg/kg of a 1:1000 solution admin-
istered intramuscularly. Since the EpiPen Jr contains 0.15 mg of
epinephrine, and the adult EpiPen contains 0.30 mg, the dose
may have to be extrapolated for children weighing between 15
and 30 kg. An upper cutoff of 20 kg has been proposed for
EpiPen Jr dosing. There should be at least one person on the
school’s premises trained in its use. Many schools also have cre-
ated peanut-free tables in their cafeterias.41

It is questionable as to whether allergy to foods such as
peanuts is preventable. However, it is recommended by the
Department of Health in the United Kingdom that mothers in
families at high risk, such as those with a history of atopy, avoid
eating peanuts during lactation and that they avoid giving their
infants peanut products for the first three years of life.97 It has
been proposed that mandatory food-labeling laws and manufac-
turing practices be enacted to prevent the inadvertent ingestion of
contaminated products.98 It is recommended that the mother
eliminate the same foods to which the child is allergic, during
breast-feeding.99 Educational materials are available online
through the Food Allergy and Anaphylaxis Network at
http://www.foodallergy.org to assist patients with avoiding
known allergens and in coping with their allergies.

It has been proposed that delayed entry of specific foods into
the diet may prevent the development of food allergies. Although
no studies has confirmed the efficacy of such practice, the fol-
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lowing have been proposed as a general recommendation: no
peanuts until age 4, no egg until age 18 months, and no cow’s
milk until 12 months.100 The American Academy of Pediatrics
recommends that major allergens such as peanuts, nuts, and
seafood not be introduced until after 3 years of age for high-risk
infants.

Medical information concerning their condition should be
present at all times for patients at risk for food-induced anaphy-
laxis (i.e., such as a medical identification bracelet).

Implications for Industry
Food processing equipment was not designed historically

for removal of allergen residues. The food industry has had to
modify the way it manufactures foods in many cases to
address allergen control. This may be performed, for example,
by manufacturing all dairy-containing foods together, or all
egg-containing foods together, and so on. When shared equip-
ment is used, effective clean-up may prove unwieldy. Many
companies have gone so far as to use color-coding for sanita-
tion, with each color dedicated to a type of allergen. The ques-
tion has not been answered as to whether vacuuming or hand-
wiping is enough to ensure that foods remain sufficiently aller-
gen-free.101

Detection of allergenic residues in foods has improved with
the advent of enzyme-linked immunosorbent assays (ELISA) for
allergenic foods. Commercial ELISAs are available for detection
of peanuts, whey, sesame seeds, and wheat gluten. In 1999, a
total of 68 recall actions involving 236 food products were made
by the U.S. Food and Drug Administration for undeclared anti-
gens.102 The major line of defense that a food-allergic consumer
has against a reaction is the ingredient listing on packaged food
products. Not surprisingly, many severe food-allergic reactions
occur in food-service settings. 

Prognosis
It appears that approximately 20% of young infants who have

allergic reactions to peanuts will outgrow their allergy, especially
if they have low levels (< 5 kU/liter) of peanut-specific serum
IgE antibodies in infancy.103 This may be evidenced by conver-
sion of the skin-prick test from positive to negative. However,
patients who have outgrown their peanut allergy may have per-
sistently positive skin-prick tests for many years.19

Allergic reactions to milk, eggs, soy, and wheat generally are
outgrown by age 3-5 years, whereas sensitivity to peanuts, tree
nuts, seeds, fish, and shellfish often persist.103

Food Allergy Mimics
Adverse food reactions include any abnormal reaction

resulting from the ingestion of a food and might constitute a
food intolerance. For example, scombroid fish poisoning rep-
resents a histamine reaction to ingested food, but is not an
immune-mediated reaction. A patient may experience an exag-
gerated pharmacologic response to natural or added chemical
agents such as tyramine or other vasoactive amines in wines,
as another example.

Vasodepressor syncope following an injection should not
induce pruritus or respiratory difficulty. Pulmonary embolism,
seizure disorder, and possible aspiration all may present with
sudden dyspnea or depressed consciousness. 

Allergy denotes an immunologically mediated reaction. Milk
intolerance may not be immune mediated. Cow milk intolerance
is caused mostly by inadequate digestion, either of the milk
sugar lactose or occasionally of the fat in the milk. Adverse
reactions to foods may stem from enzyme deficiencies such as
lactose intolerance, but do not fall under the category of food
allergy.67 Lactase enzyme in the brush border of the small intes-
tine hydrolyzes lactose into the readily absorbed glucose and
galactose. After acute gastroenteritis, for example, lactase defi-
ciency may take days to weeks to normalize. Lactose that passes
un-hydrolyzed to the colon holds water, becomes fermented by
colonic flora, and produces hydrogen and carbon dioxide.
Resultant bloating, flatulence, abdominal pain, or watery diar-
rhea constitutes lactose intolerance, not milk allergy. Lactose
intolerance affects primarily adults, produces gastrointestinal
symptoms only, and is treatable with reduction of milk intake or
with lactase replacement—all in contrast to CMA.67

Irritable bowel syndrome patients may have an increased
number of mast cells in the ileo-cecal region, especially in those
patients with diarrhea predominating as a symptom. An immuno-
logically based reaction to food has been suggested as a cause.
No skin prick test or IgE antibodies have ever been demonstrated
to identify an offending food antigen.104

Unproven Therapies and Diagnostic Tests
Alternative and complementary medicine approaches to

allergic disorders commonly are employed by patients. It is
worth noting some of these, especially as the term food allergy
may be used by the public to describe a multitude of symptoms
and ailments presumably related to food ingestion. Physicians
use the term to describe an immune response to a food that
results in an adverse reaction. Because of the popularity of the
topic with the public, some treatments are worthy of mention,
even if their worth in the management of the food-allergic
patient is unproven. 

Food specific IgG panels have been advertised as IgG radio-
allergosorbent tests. Its proponents state that such antibodies can
identify food intolerances that cause or contribute to chronic
fatigue, headache, irritable bowel syndrome, arthritis, or difficul-
ty concentrating.105 One recent study recently showed no differ-
ence in specific IgG antibody values between milk-allergic
patients and age-matched controls.106 At present there is no evi-
dence to support the diagnostic use of food-specific IgG in any
particular disorder. 

Provocation-neutralization testing to foods involves sublingual
or intradermal provocation by a test antigen, followed by an
observation for wheal response after 10 minutes. A positive chal-
lenge is considered if the patient develops drowsiness, dry mouth
inability to concentrate, or headache. At least one Canadian group
concluded that provocation of symptoms by intradermal testing
should not be used to make diagnostic of therapeutic decisions.107
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Applied kinesiology entails muscle response testing. Practi-
tioners state that they can detect both IgE- and non-IgE-mediat-
ed allergy or intolerance based on negative energy balances
manifesting as muscle weakness. The patient holds a vial with a
specific food item in one hand while the practitioner tests the
muscle strength of the opposite arm. One study concluded that
kinesiology as a diagnostic tool was no better than random
guessing.108

Chinese herbal therapies have been examined for the preven-
tion of peanut-induced anaphylaxis in a murine model. The treat-
ed mice had a decrease in peanut-specific IgE compared to the
treated group and, on challenge, exhibited no allergic symptoms
compared to placebo. The active components of the mixture have
not been identified.109

Cytotoxicity and in-vitro cell assays attempt to find changes
in cell morphology when a fresh drop of blood is added to a
dried film of food extract. Any morphological change on blood
mononuclear cells was considered positive. Pulse test entails
measuring a change in pulse after a sublingual drop, intrader-
mal injection, or open challenge is applied. A change in pulse
of 16 beats per minute from baseline is considered positive.
There are no blinded clinical trials to support use of the above
tests.105

Future Therapies and Diagnostics
Peanuts are responsible for the greatest number of deaths due

to food allergy, and represent the source for promising research.
The three major peanut allergens are Ara h1, Ara h2, and Ara h3.
Prevention of IgE binding to these three antigens is the basis of
the experimental hypoallergenic peanut. Single amino acid
changes have diminished IgE binding and may abrogate the
allergic response.110,111 By using a mouse model of peanut ana-
phylaxis, heat-killed E. coli containing mutated recombinant Ara
allergens were injected or administered rectally to mice. The
mice given engineered hypoallergenic peanut allergens produced
less severe reactions and lower peanut-specific IgE levels com-
pared to sham-treated mice.112

Wheat allergy research also has shown some preliminary
results that may have clinical application. Glutenins and gliadins
collectively are referred to as glutens or prolamins, and are spe-
cific seed storage proteins capable of eliciting an immune
response. Site-directed mutagenesis recently has been shown to
abrogate the T cell stimulatory response by substitution of a pro-
lene in glutenin and gliadin proteins. The T cell response was not
completely abolished, suggesting that other amino acid substitu-
tions might be needed before the T cell response might be com-
pletely abolished.113

Immunotherapy by oral route or systemic injections shows
some promising preliminary results. In one trial of six patients
with peanut allergy, maintenance was reached in four patients,
who could then tolerate more peanut.114

Promising results have been published in a recent trial using
anti-IgE antibodies.2,115 Anti-IgE complexes with unbound or free
IgE, preventing its binding to effector cells to inhibit the allergic
reaction. The use of humanized, recombinant anti-IgE therapy in

peanut allergic individuals significantly can increase the quantity
of peanut necessary to induce an allergic response relative to
controls. The threshold of sensitivity was noted to increase from
a level of approximately half a peanut to approximately 9
peanuts.115 The use of prophylactic anti-IgE may show promise
in preventing severe IgE-mediated food allergic reactions,
although it would have to be administered indefinitely. 

Probiotics are cultures of potentially beneficial bacteria that
positively affect hosts by restoring normal intestinal permeabil-
ity and gut microbiology.116 The intent of probiotic administra-
tion is a beneficial change in the intestinal microflora, with
improvement in the nonimmune and immune resistance in the
intestinal tract. The definition of probiotics is evolving, since
the term includes normal live micro-organisms as well as
genetically modified strains and biotechnology derived prod-
ucts.117 Most used are bifidobacteria and lactobacilli, the latter
in particular used for yogurt production. For example, L. aci-
dophilus and L. rhamnosus have accelerated recovery from
food allergy symptoms, including infants with eczema and
cow’s milk allergy.118

The development of allergen chips has been proposed. Micro-
matrices containing approximately one hundred allergens
deposited as spots on a glass slide would enable detection of spe-
cific IgEs with only 0.04 mL of serum.119,120

Applying DNA technology, up to 40 food allergens have been
produced in recombinant form, implying standardized quality
and unlimited quantity of the respective proteins being investi-
gated. Experiments with recombinant food allergens appear
promising.53

Finally, recent advances in technology have enabled investiga-
tors to map epitopes of specific food allergens and to study reac-
tions to specific amino acid sequences (sequential epitopes) vs.
to the tertiary structure of the protein (conformational epitopes).
This is important in that heating or hydrolysis may alter the terti-
ary structure of a protein, altering the conformational epitope so
that a person can tolerate its ingestion. If the patient’s IgE is
directed at sequential epitopes, on the other hand, that patient is
less likely to ever develop tolerance.121,122

Conclusions
The prevalence of food allergy appears to be rising. Food-

induced anaphylaxis is the leading cause of anaphylaxis in the
USA. The management of food allergies continues to consist of
educating patients on how to avoid relevant allergens, to recog-
nize early symptoms of an accidental ingestion, and to initiate
emergency treatment when indicated. Strict dietary vigilance
and the ability to self-treat an anaphylactic reaction are critical
components of the management of food allergy. A fraction of
individuals with allergy to foods traditionally believed to per-
sist indefinitely have demonstrated loss of allergy and clinical
tolerance. A number of immuno-modulary therapies show
promise for effective therapy. Until reliable preventive treat-
ment is available, prompt treatment of anaphylaxis with epi-
nephrine remains the most important clinical response to food-
induced anaphylaxis. 
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Physician CME Questions

41. Which of the following accounts for at least 90% of food-allergic

fatalities in the United States?

A. Peanuts and tree nuts

B. Milk

C. Egg

D. Fish and shellfish

E. Soy

42. The most allergenic proteins in cow’s milk are casein and 

beta-lactoglobulin.

A. True

B. False

43. The leading cause for anaphylaxis in the United States is:

A. antibiotic use.

B. bee stings.

C. immunizations.

D. food allergy.

44. RAST studies have shown more than 90% accuracy in diagnosing all

but which one of these food allergies?

A. Milk

B. Egg

C. Soy

D. Peanut

E. Fish

45. Which test is considered the gold standard in diagnosing food 

allergy?

A. RAST IgE testing
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B. Serum IgG antibodies

C. Food patch testing

D. Double-blind placebo-controlled food challenges

46. Which of the following statements is true regarding biphasic anaphy-

lactic reactions?

A. Most occur later than 6 hours from the initial reaction.

B. They can be prevented with anti-histamines.

C. They are reliably prevented with steroid use.

D. Activated charcoal during the initial episode has been shown to

prevent them.

E. They may be related to a delay in initial epinephrine use.

47. Which of the following food allergies is a child most likely to out-

grow with age?

A. Peanuts

B. Seafood

C. Milk

D. Tree nuts 

48. Which is the only proven therapy for food hypersensitivity?

A. Elimination of the offending antigen

B. Long-term corticosteroid use

C. Specific IgE antibodies

D. Activated charcoal after ingestion

E. H
1

and H
2

antagonists administered long-term

49. In a double-blind placebo-controlled study of monthly anti-IgE injec-

tions, which of the following was noted?

A. Patients outgrew their peanut allergy consistently.

B. Subjects noted a resolution of their eczema.

C. Patients’ symptoms of anaphylaxis resolved.

D. Patients with peanut allergy required significantly greater

amounts of peanut protein to elicit allergic symptoms than 

controls.

50. The laboratory evaluation of food-induced anaphylaxis and allergy

generally centers on measurement of:

A. histamine levels.

B. serum beta-tryptase levels.

C. eosinophil cationic protein.

D. IgG levels.

E. Specific IgE antibodies to the suspected food.
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that will be provided at the end of the semester and return it in
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When your evaluation is received, a certificate will be mailed to
you.

Emergency Medicine Reports 

CME Objectives

To help physicians:
• quickly recognize or increase index of suspicion for 

specific conditions; 
• understand the epidemiology, etiology, pathophysiology,

and clinical features of the entity discussed;
• apply state-of-the-art diagnostic and therapeutic techniques 

(including the implications of pharmaceutical therapy 
discussed) to patients with the particular medical problems 
discussed; 

• understand the differential diagnosis of the entity 
discussed; 

• understand both likely and rare complications that may 
occur.

In Future Issues: Mechanical Ventilation
in the ED

CME Answer Key
41. A
42. A
43. D
44. C
45. D

46. E
47. C
48. A
49. D
50. E
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Food Allergy

RAPID ACCESS MANAGEMENT GUIDELINES

®

Exclusive to our subscribers

Prevalence of Food Allergies 
in the United States

FOOD CHILDREN < AGE 4 ADULTS

Milk 2.5% 0.3%
Egg 1.3% 0.2%
Peanut 0.8% 0.6%
Tree nuts 0.2% 0.5%
Fish 0.1% 0.4%
Shellfish 0.1% 2.0%
Overall 6% 3.7%

Predictive Values for Atopy Patch Test 
and Skin Test

Sensitivity Specificity PPV NPV
(%) (%) (%) (%)

Milk Skin prick test 90 82 82 90
(n=21) APT 60 100 100 73

Egg Skin prick test 86 75 86 75
(n=11) APT 71 100 100 67

Soy Skin prick test 50 100 100 90
(n=11) APT 100 100 100 100

Wheat Skin prick test 67 89 67 89
(n=12) APT 100 89 75 100

APT: Atopy patch test

Foods Reported to be Associated 
with Food Anaphylaxis

• Egg • Milk • Fish • Grape
• Peanut • Tree nuts • Shellfish • Beer
• Wheat • Soy • Sesame seed • Poppy seed
• Mustard • Potato • Rice • Acorn
• Buckwheat • Kiwi • Millet • Mango
• Persimmon • Garlic • Mushroom • Saffron
• Spices • Ackee fruit • Lychee fruit • Ficus Carica
• Camine • Fowl • Beef • Pork
• Psyllium • Annatto dye • Cabbage • Bird’s nest 

soup
• Pea • Beans • Legumes • Banana
• Sunflower seed • Avocado • Wine • Sulfites
• Nitrate • Nitrite • Pomegranate • Red currant
• Snails • Frog • Celery • Rye
• Sulphite 

(> 10 mg/kg)

General Treatment of Food Allergic 
Reactions

PATIENT EDUCATION

• Avoidance of peanut proteins or other offending allergen
• Recognition of early signs of anaphylaxis
• Early treatment of allergic symptoms with available injectable 

epinephrine (EpiPen Autoinjector) and oral liquid diphenhy-
dramine

TREATMENT OF ACUTE REACTION BY PATIENT AND FAMILY
MEMBERS

• Injection of epinephrine, depending on patient’s history and 
symptoms

• Administration of oral liquid diphenhydramine (1 mg/kg of body 
weight, maximum 75 mg)

• Transport to emergency facility

BY EMERGENCY PERSONNEL

• Administration of supplemental oxygen and airway 
management

• Administration of intramuscular epinephrine (0.01 mL of a 
1:1000 dilution/kg every 10 to 20 minutes as needed;
maximum 0.3-0.5 mL) or, rarely, IV epinephrine in patients 
with severe hypotension (2.5 mL of 1:10,000 at 5- to 10- 
minute intervals to maintain blood pressure)

• Administration of intravenous fluids
• Administration of oral, intramuscular, or intravenous H1

receptor antagonist (e.g., diphenhydramine 1 mg/kg;
maximum 75 mg)

• Treatment with oral prednisone (1-2 mg/kg; maximum 
75 mg) or intravenous methylprednisolone (2 mg/kg;
maximum 250 mg)

• Administration of nebulized albuterol (1.25-2.5 mg every 20 
minutes as needed or continuously with monitoring)

• Use of H2 receptor antagonist (e.g., for adults: 4-5 mg of 
ranitidine/kg orally; maximum 300 mg; 50 mg intramuscularly 
or intravenously every 6-8 hr; for children, 1.5 mg/kg 
intramuscularly or intravenously; maximum 50 mg).

FOLLOW-UP

• Treatment with oral H1 receptor antagonist for 3 days
• Treatment with oral prednisone (1 mg/kg/day; maximum

75 mg) for 3 days
• Referral for evaluation by allergist if patient has not previously 

been evaluated

*Treatment varies depending on the patient’s symptoms.

Symptoms of Food-Induced 
Anaphylaxis

ORAL AND UPPER AIRWAY 

• Pruritus and oral tingling
• Sneezing
• Lip edema
• Laryngeal edema   
• Dry staccato or croupy cough
• Dysphonia

GASTROINTESTINAL AND URINARY

• Colicky abdominal pain
• Nausea, vomiting
• Diarrhea
• Dysphagia
• Fecal and urinary incontinence

DERMATOLOGIC

• Cutaneous flushing
• Urticaria
• Angioedema

CARDIOVASCULAR

• Syncope/faintness
• Chest pain, myocardial ischemia
• Hypotension
• Dysrhythmias

• Pneumothoraces following intubation (high airway pressures)

Manifestations of Cow Milk Allergy

SYSTEM INVOLVED IGE-MEDIATED NON-IGE-MEDIATED

Gastrointestinal Vomiting Bleeding (occult, gross
Colic Eosinophilic gastro-

enteropathy
Diarrhea Enterocolitis

Protein-losing 
enteropathy

Gastroesophageal 
reflux

Constipation

Dermatologic Atopic dermatitis Contact rash
Urticaria Atopic dermatitis
Angioedema

Respiratory Rhinitis Chronic pulmonary 
disease

Cough Pulmonary 
hemosiderosis

Asthma
Otitis media

Systemic Most Postprandial 
anaphylaxis anaphylaxis exercise-induced

Positive and Negative Predictive Value 
of Skin Prick Test for Specific Foods

FOOD STUDY (HIGH PREVALENCE) THEORETICAL 
POPULATION: FOOD NORMAL POPULATION
ALLERGY SUSPECTED

PPV NPV PPV NPV
Egg 0.85 0.90 0.19 0.99
Peanut 0.55 0.75 0.12 0.96
Milk 0.66 0.93 0.18 0.99  
Wheat 0.35 0.94 0.17 0.98
Soy 0.35 0.84 0.14 0.95
Fish 0.77 0.80 0.19 0.98 

Key:
NPV: Negative predictive value; PPV: Positive predictive value

Predictive Value of Food Allergen-
Specific IgE Levels

CAP-RAST Testing

95% Predictive Level

ALLERGEN (KU/L) PPV

Egg
• Infants < 2 years 7 98

2 95
Milk

• Infants < 2 years 15 95
5 95

Peanut 14 100
Fish 20 100
Tree Nuts ~15 ~95
Soy 30 73
Wheat 26 74

PPV: Positive predictive value
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