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for adults and children, respectively, to any of these five foods. Pooled results
are far lower (about 3 percent), however, when assessed by sensitization
alone, sensitization with symptoms, or by double-blind, placebo-controlled
food challenge. These data emphasize the fact that food allergies are over-
reported by patients and that objective measurements are necessary to
establish a true FA diagnosis. For specific foods, pooled results show that
prevalence is highest for milk (3 percent by symptoms alone, 0.6 percent for
symptoms plus positive skin prick test (SPT), and 0.9 percent for symptoms
plus food challenge).

Table 2.1: Prevalence of allergy to peanut, milk, egg, fish, and crustacean shellfish”’

Diagnostic Criteria pgzzf:;lce Peanut | Milk | Egg | Fish Cgﬁiﬁ‘g:ﬁn
gilifl-;reeplfrted symptoms: 12%

izllt;—lizported symptoms: 13%

i‘ﬁfzglggmd symptoms: 0.6% | 3%* | 1% | 0.6% | 12%
gfiﬁffg%ﬁiﬁ‘g::t 3% 0.75% | 0.6% | 09% | 02% |  0.6%
Food Challenge: All 3% NE | 0.9% | 03% | 03% | NEt

ages

*Qreater prevalence in children than adults, not specifically estimated but it appears to be about 6—7% in

children and 1-2% in adults.
TNE: Not estimated

o The paper by Zuidmeer et al.,*' which includes data from 33 publications,
presents an epidemiological data review for fruits, vegetables/legumes, tree

nuts, wheat, and soy. The results, summarized in Table 2.2 below,

demonstrate that the reported prevalence for these foods is generally lower
than for the five foods reported in Table 2.1. Once again, the prevalence of FA
was much higher when assessed using self-reporting than when using
sensitization or food challenge.
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Table 2.2: Prevalence of allergy to fruits, vegetables/non-peanut legumes, tree nuts,

435  wheat, and soy21
Vegetables
. . - . / Non-
Diagnostic Criteria Fruits Tree Nuts Wheat Soy
Peanut
Legumes
Self-reported 0.02-8.5% | 0.01-13.7% | 0-4.1% 0.2-1.3% 0-0.6%
Symptoms
Skin Test 0.024.2% | 0.01-2.7% | 0.044.5% 0.2-1.2% 0.03-0.2%
Challenge test 0.1-4.3% 0.1-0.3% 0.1-4.3% 0-0.5% 0-0.7%
0.4%
Meta-analysis: Adult 1.22% 0.1% NE+ (symptoms) NE
Studies (symptoms) | (symptoms) 2%
(sensitization)
Meta-analysis: 0.5% 0.4%
Children Studies NE NE (symptoms) | (sensitization) NE

4B6E: Not estimated
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e Peanut and tree nuts allergy
Investigators from the United States and several other countries have published
prevalence rates for allergy to peanut and tree nuts. The results are presented in
Tables 2.3 and 2.4 and include sensitization rates and other clinical results. Where
prevalence and sensitization were measured in the same study, prevalence is
always less than sensitization.

13

o The Center for Disease Control and Prevention (CDC) reviewed the
International Classification of Diseases (ICD) codes in the US for food allergy
in 2007 and found that approximately 3 million children under age 18 years
(3.9 percent) reported a FA in the previous 12 months. From 2004 to 2006,
this review noted that there were approximately 9,500 hospital discharges per
year with a diagnosis related to FA among children under age 18 years.'®
Another US study analyzed national data from the Infant Feeding Practices
Study II, a longitudinal mail survey from 2005 to 2007 of pregnant women
who gave birth to a healthy single child of at least 35 weeks duration,
beginning in the third trimester of pregnancy and periodically thereafter up to
age 1 of the infant.”” In this analysis, probable FA was defined as a
doctor-diagnosed FA, or food-related symptoms of swollen eyes or lips or
hives. Of 2,441 mothers, 60 percent completed all serial questionnaires with
detailed questions about problems with food. About 500 infants were
characterized as having a food-related problem, and 143 (6 percent) were
classified as probable FA cases by one year of age.

2.3.2 PREVALENCE RATES FOR SPECIFIC FOODS AND ANAPHYLAXIS




460

Peanut summary

461 o US prevalence of peanut allergy ranges from 0.4 to 0.8 percent of the
462 population
463 o Prevalence of peanut allergy in Australia, France, Germany, Israel, Sweden,
464 and the United Kingdom varies between 0.6 and 5.9 percent.
465 Tree nuts summary
466 o US prevalence of tree nuts allergy is 0.4 percent of the population
467 o Prevalence of tree nut allergy in France, Germany, Israel, Sweden, and the
468 United Kingdom varies between 0.17 and 8.5 percent.
469 Table 2.3: Peanut allergy prevalence studies
. Ref # Age o Sensitized | Oral challenge
First author (years) Country Prevalence (%) (%) + SPT
. 23 0.4 %
Sicherer 1-65 US (48/12032) - -
. 23 0.8 %
Sicherer 1-65 US (108/13493) - -
. 24 7.6 %
Liu 1-85 uUsS - (625/8203) -
Woods * 2045 | Australia - - 0.6 %(7/1141)
26 0.74 %
Rance 2-14 France (2012716) - -
27 0.3 % 1.1 %
Penard-Morand 9-11 France (21/6672) (70/6672) -
28 2.1 % 11.1%
Schafer 25-74 | Germany (33/1537) (137/1537) -
29 0.6 % 0.4 %
Dalal 0-2 Israel (6/9040) - (4/9040)
30 59 %
Marklund 13-21 Sweden (86/1451) - -
.31 1.1 % 0.5 %
Tariq 4 UK i (13/1218) (6/1218)
32 33% 1.4 %
Grundy 34 UK - (41/1246) (18/1273)
33 2.0% 1.2%
Venter 3 UK ] (13/642) (11/1273)
34 2.6 % 1.8%
Venter 6 UK - (18/700) (15/798)
.35 1.9 % 3.7% 1%
Pereira 1 UK (14/775) (26/699) (8/775)
.35 2.5% 2.6 % 0.8%
Pereira 15 UK (19/757) (17/649) (6/757)
UK: 1.85 %
.. 36 (73/3942)
Du Toit 4-18 UK Israel: 0.17 % i i
(8/4657)
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470  Table 2.4: Tree nut allergy prevalence studies

Age o oo Oral challenge
Study (years) Country Prevalence (%) Sensitized +SPT
. 23 0.4 %
Sicherer 1-65 US (48/12032) - -
. 23 0.4 %
Sicherer 1-65 US (54/13493) - -
26 0.74 %
Rance 2-14 France (2012716) - -
28 8.5% 17.8 %
Schafer 25-74 | Germany (130/1537) (274/1537) -
29 0.3% 0.2 %
Dalal 0-2 Israel (6/9040) - (4/9040)
30 5.9%
Marklund 13-21 Sweden (86/1451) - -
.31 i 0.2 percent 0
Tariq 4 UK (2/1218) 0.2 %
33 0.5%
Venter 3 UK - - (6/1273)
34 1.3 %
Venter 6 UK (13/798) - N/A
.35 1.1 % 1%
Pereira 11 UK (9/775) - (8/775)
.35 22% 0.8 %
Pereira 15 UK (17/757) - (6/757)
471 e Scafood allergy
472 o Sicherer et al.”’ in the US used random digit dialing of a national sample to
473 estimate lifetime prevalence rate for reported seafood allergy.
474 — Rates were significantly lower for children than for adults: fish allergy,
475 0.2 percent versus 0.5 percent (p=0.02); crustacean shellfish allergy,
476 0.5 percent versus 2.5 percent (p<0.001); any seafood allergy, 0.6 percent
477 versus 2.8 percent (p=0.001)
478 — Rates were higher for women than men: crustacean shellfish allergy,
479 2.6 percent versus 1.5 percent (p<0.001); any fish, 0.6 percent versus
480 0.2 percent (p<0.001)
481 o Liu et al.,** using National Health and Nutrition Survey (NHANES) data from
482 2005-2006, estimated clinical food allergy to shrimp was 0.99 percent of the
483 population and sensitization to shrimp was 5.9 percent.
484 e Milk and egg allergy
485 o Liu et al.,** using the NHANES data, estimated the prevalence of milk and
486 egg sensitization (not allergy) in the United States.
487 — 5.7 percent of the population was sensitive to milk and 3.9 percent
488 sensitive to egg
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In a Danish cohort of 1,749 children followed from birth through age 3,
children were evaluated by history, milk elimination, oral challenge, and skin
tests or sIgE.3 8

— Milk allergy was suspected in 117 children (6.7 percent) and confirmed in
39 (2.2 percent). Of those, 21 had IgE-mediated allergy and the remaining
18 were classified as non-IgE-mediated.

In a Norwegian cohort of 3,623 children followed from birth until the age of

two, parents completed questionnaires regarding adverse food reactions at

6 month intervals.***

— The cumulative incidence of adverse food reactions was 35 percent by age
2, with milk, the single food item most commonly associated with an
adverse food reaction, at 11.6 percent.

— In the second phase of the study, those children who had persistent
complaints of milk or egg allergy underwent a more detailed evaluation at
the age of 2 years, including skin testing and open and double-blind oral
challenges.**™*' The prevalence of cow’s milk and egg allergy or
intolerance at the age of 2} years were estimated to be 1.1 percent and
1.6 percent, respectively. Most milk reactions were not IgE mediated and
only 33 percent of parental reports of adverse milk reactions were
confirmed. Most egg reactions were IgE mediated and 56 percent of
parental reports were confirmed.

o Anaphylaxis: Five US studies assessed the incidence of anaphylaxis related to
food; all used administrative databases or medical record review to identify cases

of anaphylaxis.

o

42-46

These studies found wide differences (from 1/100,000 population to as high as
70/100,000 population) in the rates of hospitalization or Emergency
Department visits for anaphylaxis, as assessed by ICD codes or medical
record review. These variations may be due to differences in the study
methods or differences in the populations (Florida, New York, Minnesota).
The proportion of anaphylaxis cases thought to be due to foods also varied
between 13 percent and 65 percent, with the lowest percentages found in
studies that used more stringent diagnostic criteria for anaphylaxis.

One study reported that the number of hospitalizations for anaphylaxis
increased with increasing age, while another study reported total cases of
anaphylaxis were almost twice as high in children as in adults.

The EP agreed that any estimate of the overall U.S. incidence of anaphylaxis is
unlikely to have utility because such an estimate fails to reflect the substantial
variability in patient age, geographic distribution, criteria used to diagnose
anaphylaxis, and the study methods used.

e Incidence and prevalence of co-morbid conditions

o According to a recent CDC study, children with FA are about two to four
times more likely to have other related conditions such as asthma (2.3 fold),
AD (2.3 fold), and respiratory allergies (3.6 fold), compared with children
without FA.*
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o Several studies report on the co-occurrence of other allergic conditions in
patients with FA,**° such as
— 35 to 71 percent with evidence of AD
— 33 to 40 percent with evidence of allergic rhinitis
— 34 to0 49 percent with evidence of asthma

o In patients with both AD and FA”!
— 75 percent had another atopic condition
— 44 percent had allergic rhinitis and asthma
— 27 percent had allergic rhinitis
— 4 percent had asthma, without another atopic condition

o The prevalence of FA in individuals with moderate to severe AD is 30 to
40 percent and these patients have clinically significant IgE-mediated FA (as
assessed by some combination of convincing symptoms, skin tests, sIgE
levels, or oral food challenges)™ or a definite history of immediate reactions
to food.”

o A retrospective review of the records of 201 children with an ICD-9 diagnosis
of asthma found 88 (44 percent) have concomitant food allergy.54

Thus, children with food allergy may be especially likely to develop other allergic
diseases. However, the above studies should be interpreted with caution since they may
be subject to selection bias.

24 KNOWLEDGE GAPS

Studies on the incidence, prevalence, and epidemiology of food allergy are lacking,
especially in the United States. It is essential that studies using consistent and appropriate
diagnostic criteria be initiated to understand the incidence, prevalence, natural history,
and temporal trends of food allergy and associated conditions.
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Table 3.1: Summary of U.S. studies of natural history of peanut allergy in children

Criteria for

Sample

Years of

Population

Ref# | Clinical site Diagnosis Size Study Characteristics Natural History
1 National e History of clinical 102 (83 Mean e 24 yearsold 60% had accidental exposure to
Jewish peanut contribute | duration at start of peanut during follow up and the
Medical & hypersensitivity d data to of study severity of the initial reaction did
Research and/or a positive the follow- e  Male 69 % not predict the severity of the
Center food challenge test analysis) up 5.9 e Initial subsequent reactions
e Positive SPT years symptoms 0-33/year was the mean adverse
non-life- reactions due to unintentional
threatening in exposure
73 % 4 children selected on the basis of
a low peanut sIgE had food
challenges that were negative at
ages 10, 8, 6 and 4 years
20 95% from e History of acute 223 1998— e >4 yearsold Based on the history and a low level of
Johns reaction to peanut, 2000 e Male 63% peanut sIgE, 85 patients underwent
Hopkins and positive skin e  Median age at either open peanut challenge or
University test, RAST, or diagnosis 1.5 DBPCFC with 48 (57%) passing the
challenge years challenge.
e In some cases e Median age at 8 patients selected due to low peanut-
positive results to evaluation 6.5 specific IgE had negative food
RAST or skin test years challenges at a median age 6 years
with no history of
ingesting peanuts
18 88% from e History of acute 68 1997- e >4 years Tolerance to peanut developed in some
Johns reaction to peanut, 2003 e Male 59 % children as follows:
Hopkins and positive skin e  Median age at
University test, RAST, or diagnosis 1.1 Tolerance 69% (47/68)
challenge years Possible tolerance 26% (18/68)
e In some cases e Median age at Recurrence 4% (3/38)
positive results to evaluation 8.5
RAST or skin test years
with no history of
ingesting peanuts
2 Duke e Convincing clinical 140 2000~ e Male 66 % Unintentional exposure to peanuts after
University history and food- 2006 e Median age at diagnosis 39 %
pediatric specific IgE or food first visit 28 Developed tolerance 3%
clinic challenge months
17 National e All had symptoms 32 1973— e 2-14 years No patient developed tolerance
Jewish Center and a positive 1985 old
for double blind oral e Median age at
Immunology good challenge diagnosis 7
and years
Respiratory
Medicine
769
770
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3.1.4 TREE NUTS
In an evaluation™ of 278 patients with a positive tree nut (TN)-specific IgE

e 36 percent (101) had a history of acute reactions to TN, 12% (12) of whom had
reactions to multiple TN and 63% (73) of whom had a history of moderate-to-
severe reactions.

e Double blind placebo-controlled food challenge (DBPCFC) were offered to
subjects if all current sIgE levels were less than 10 kU(A)/L. Nine of 20 patients
who had previously reacted to TN, including some who had prior severe
reactions, passed food challenges. Thus, 9% of 101 patients with a history of prior
TN reactions outgrew TN allergy.

e 74 percent (14/19) of patients who had never ingested TN, but had detectable
TN-specific IgE levels, passed challenges.

e [ooking at specific sIgE cutoffs in these 14 patients, 58 percent with sIgE levels
of 5 kU(A)/L or less and 63 percent with sIgE levels of 2 kU(A)/L or less passed
challenges. Although an ideal sIgE cutoff for challenge cannot be firmly
determined on the basis of these data, the authors concluded that patients aged
4 years or older with all sIgE levels of 5 kU(A)/L or less should be considered for
challenge.

3.1.5 WHEAT

In a study®® of 103 patients with wheat allergy (IgE mediated, not celiac disease), rates of
resolution were

® 20 percent by 4 years
® 56 percent by 8 years
® 65 percent by 12 years

Higher wheat sIgE levels were associated with poorer outcomes. The peak wheat IgE
level recorded was a useful predictor of persistent allergy (P < 0.001), although many
children outgrew wheat allergy with even the highest levels of wheat-specific IgE. The
median age of resolution of wheat allergy was approximately 62 years in this population.
In a significant minority of patients, wheat allergy persisted into adolescence.

3.1.6 SEAFOOD

There are few studies systematically assessing the natural history of allergy to seafood,
which commonly has onset in adult life. In one study,” sera collected sequentially during
a 24-month interval from 11 individuals, each with a clinical history suggesting allergy to
shrimp, and 10 control subjects were evaluated for shrimp-specific IgE. Those with
suggestive histories and positive tests underwent DBPCFC to shrimp.

e Seven subjects exhibited positive challenges based on objective signs and

symptoms.
e Four subjects reported the subjective symptom of oropharyngeal pruritus.
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e Shrimp-specific IgE levels in all subjects were relatively constant during the
24 months of the study and not affected by shrimp challenge.

3.2 NATURAL HISTORY OF LEVELS OF SPECIFIC IgE (sIgE)
TO FOODS

In summary: For many patients, sIgE to foods appears within the first two years of
life. Levels may increase or decrease; a decrease is often associated with the ability
to tolerate the foods.

Based on the previously discussed studies pertaining to individual foods (Section 3.1),
sIgE to a food commonly appears within the first two years of life, with the levels
increasing or decreasing over time depending on the food. In a study'® of patients with
allergy to cow’s milk and hen's egg and who had repeated DBPCFC, sIgE levels to cow's
milk and hen's egg were retrospectively determined from stored serum samples obtained
at the time of the food challenges.

e 42 percent (28 of 66) egg-allergic and 48percent (16 of 33) milk-allergic patients
lost their allergy over time.

e For egg, decreases in sIgE levels were significantly related to the probability of
developing clinical tolerance (P=0.0014).

e For milk, there also was a significant relationship between the decrease in sIgE
levels and the probability of developing the ability to tolerate to milk (P=0.0175).

e Stratification into those below versus above 4 years of age at the time of first
challenge revealed that in the younger age group the rate of decrease in sIgE
levels over time was more predictive of the likelihood to develop clinical
tolerance.

o The median level of sIgE at diagnosis was significantly lower for the group
developing tolerance to egg (P <0.001), and a similar trend was seen for milk
allergy (P=0.06).

These results were used to develop a model for predicting the likelihood of developing
tolerance in milk and egg allergy based on the decrease in food sIgE over time.

3.3 DIFFERENCES IN NATURAL HISTORIES OF PEDIATRIC
AND ADULT FOOD ALLERGY

In summary: FA in adults can reflect persistence of pediatric food allergies, (e.g.,
cow’s milk, peanut, and tree nuts) or de novo sensitization to food allergens
encountered after childhood. Although there is a paucity of data from U.S. studies,
FA that start in adult life tends to persist and not resolve.

The data presented below is extracted from studies of FA with mixed age groups.

e In a retrospective study®® of 601 cases of anaphylaxis with a mean age of
37 years, there were 133 cases of food-related anaphylaxis. The causative foods in
descending order of frequency were crustacean shellfish, peanuts, food additives
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or spices, tree nuts, beef, almonds or peaches. It should be noted in this study that

anaphylaxis (in this study, this includes non-life threatening and largely cutaneous

reactions) is used as a surrogate for the incidence of FA as measured by food
challenge.

e Anon-U.S. study’’ compared 30 cow’s milk-allergic adults to 25 milk-sensitized,
but tolerant, controls. The investigators found that
o The majority of milk-allergic patients, 67% (20/30), reported severe

symptoms on milk ingestion.

o Milk-allergy was confirmed in all 11 patients participating in a DBPCFC.

o The dose of milk protein (0.3 to 300 mg) that elicited subjective symptoms
was significantly lower than the dose that elicited objective signs of reaction
(300 to 9000 mg).

o The severity of milk allergy by history and eliciting dose was not correlated
with the size of the skin prick test (SPT) wheal or the level of milk-specific
sIgE.

o Patients with allergy had larger SPT reactivity than tolerant controls for whole
cow’s milk, alpha-lactalbumin, and beta-lactoglobulin (P=0.002, P=0.014,
P=0.004, respectively) but not for casein. In contrast, sIgE to casein was
higher in patients than in controls (P=0.016). No difference was observed for
sIgE to alpha-lactalbumin and beta-lactoglobulin.

o Allergy to milk, egg, wheat, and soy generally resolves, thus becoming less
prevalent in adults. In contrast, allergies to peanut, tree nuts, are more likely to
persist.”® Allergy to seafood most commonly develops in adulthood, and it usually
persists.**’

3.4 NATURAL HISTORY OF CONDITIONS THAT CO-EXIST
WITH FOOD ALLERGY

In summary: FA may coexist with asthma, AD, eosinophilic esophagitis (EoE), and
exercise-induced anaphylaxis. The presence of FA can be a predictor of acute,
severe asthma. Moreover, food may be a trigger for exercise-induced anaphylaxis.
Elimination of food allergens in sensitized individuals can improve symptoms of
some concomitant co-morbid conditions.

3.4.1 ASTHMA

Four U.S. studies'®* " assessed the relationship of food allergies to asthma. In addition,
two studies™ dealing with fatal or near fatal anaphylaxis to foods in U.S. children
reported that all or almost all patients who died also had asthma. Furthermore, as already
noted in numerous studies, concomitant asthma is highly prevalent among patients

diagnosed with FA. These studies also drew several additional conclusions.

o Food-allergic asthmatics were more likely than the non-food allergic asthma
patients to have had a hospitalization for asthma, and had increased emergency
department visits for asthma.
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e Sensitized (e.g., to milk, wheat, peanut, or egg) asthmatic children had a higher
rate of hospitalization than non-sensitized asthmatic children and also required
more steroid use.

e The presence of self-reported FA was significantly more likely in patients
admitted to the ICU compared to ambulatory care asthma patients or those
admitted to the hospital, but not to the ICU.

e The presence of FA is a risk factor for asthma severity. Moreover, the presence of
asthma may substantially increase the risk of death from anaphylaxis to food
proteins.

3.4.2 ATOPIC DERMATITIS

In summary: AD and FA are highly associated. When a FA is outgrown, the
re-introduction of the food in the diet will not result in recurrence or worsening of
the AD.

As noted previously, up to 37 percent of children under 5 years of age with moderate to
severe AD will have IgE-mediated FA.” Whether FA can exacerbate AD is still
controversial in part because the signs and symptoms of food allergen exposure are so
pleomorphic and because well-designed relevant food allergen avoidance trials have
rarely been done in AD subjects. A systematic review of nine randomized controlled
trials,”* which assessed the effects of dietary exclusions for the treatment of established
AD in unselected subjects, found little evidence to support the role for food avoidance.
However, several studies® > found an improvement in pruritus when egg-allergic AD
subjects were placed on an egg-free diet.

In a U.S. study’® of the natural history of FA in children with AD, 75 children with a
mean age of 8 months (range 3 to18 months) were diagnosed using a DBPCFC. Patients
had other atopic diseases as described above in section 2.3.2. In addition

60 percent were allergic to a single food

28 percent were allergic to two foods

8 percent were allergic to three foods

4 percent were allergic to four foods

Milk, peanut, and egg were the most likely to produce positive food challenges

After their initial diagnosis, all children were placed on allergen-restricted diets, with a
history of compliance of 90 percent. After one or two years, the patients underwent repeat
food challenge tests.

e 26 percent of patients lost all evidence of symptomatic FA.

e Opverall, 31 percent of the 1,221 food allergies were outgrown after one year of
food avoidance.

e All patients who outgrew their reactivity to a specific food had the food
reintroduced into their diets with no recurrence of symptoms and no worsening of
AD at a follow-up from six months to four years.
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e Patients who developed both skin and respiratory tract symptoms at the initial
food challenge were much less likely to outgrow their FA than patients whose
initial symptoms were limited to skin only or skin and gastrointestinal tract
symptoms.

3.4.3 EOSINOPHILIC ESOPHAGITIS

In summary: Eosinophilic esophagitis (EoE) is commonly associated with
sensitization to foods. The natural history of EoE is that of a chronic relapsing
condition. There is insufficient data to judge the impact of food sensitization on the
natural history of EoE, and vice versa. There are data to support the beneficial
effect of food elimination diets on the clinical course of EoE in patients who also
have FA.

Three U.S. studies® >’ examined the natural history of EoE in children, and the results
are summarized in 3.2. Briefly,

o Most children were diagnosed within the first three years of life, with symptoms
including emesis, abdominal pain, heartburn, dysphagia, airway symptoms,
cough, and chest.*’

e In one study,”” symptoms were grouped into age-related categories as “refusal to
eat” in toddlers, gastroesophageal reflux or vomiting in young school-age
children, and dysphasia and food impaction in older children.

e In two studies with adequate follow-up, most patients remained symptomatic and
resolution was uncommon. (14 percent’’ and 2 percent®”). However, progression
of eosinophilia to other parts of the gastrointestinal tract was very different.

(77 percent’’ and 0 percent™).
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Table 3.2: U.S. Studies of the Natural History of EoE

Ref # | Clinical Site | Sample Years Population Sensitization Clinical EoE
Size of Characteristics
Study
38 Mayo Clinic 71 1992— | e Male 65% 60 % of patients had e 17 of 26 patients treated
2003 e Age at diagnosis food allergies, most with fluticasone had
o Mean 10.5yr | common foods: “complete response.”
o Mode 12yr o Milk,
e Peanuts
e Soy beans
37 Cincinnati’s | 89 (57to | 1997— | e Male 79 % e 39%toegg e 14% resolved
Children’s data 2004 e White 94% e 39% to peanut e 53% resolved with
Hospital follow-up) e Age at diagnosis | ® 34% to soy relapse
o Mean 6yr e 29% to beans o 33% persisted
o Mode lyr e 29%tocow’smilk | ® 77% had mucosal
o 29% to pea eosinophilia or non
® 26% to mustard cosinophilic
histopathology in
stomach, duodenum, and
colon
39 Children’s 562 1996— e Male 75% e 17% to Milk e 2% resolved
Hospital in 2006 e White 90% o 11%toegg e (6% partial resolution
Philadelphia e Ageat e 10% to wheat e (0% progression to
diagnosis o 8% to soy eosinophilia in colon or
o Mean 6yr e 8% to corn stomach
© Mode 1-3 * 5% to peanut
yr
951  Two other studies™” *' evaluated the effect of an elimination diet in treating EoE and
952  found
953 e A decrease in the number of esophageal eosinophils per high power field in
954 78 percent (112/146) of patients.*
955 e A reduction in clinical symptoms in 57% (75/132) patients. Almost all patients
956 (160/164) who underwent complete dietary elimination with an amino-acid based
957 formula showed clinical improvement.”’
958  The influence of concomitant EoE on the natural history of FA is poorly understood. As
959  discussed above, EoE is associated with a frequent sensitization to food allergens, as
960 evidenced by the presence of IgE by skin prick tests, or delayed reactions to food
961 antigens by atopy patch tests. Patients who present with EoE often have either a medical
962  history of, or ongoing, clinical FA. Food sensitization in patients with EoE is mainly
963  against the most common food allergens. Some studies in children have shown that
964  removal of the sensitizing foods may lead to resolution of EoE.*® The natural history of
965  clinical FA in patients with EoE has not been well studied, but clinical experience
966  suggests that it is the same as in patients with clinical FA without EoE. The influence of
967  food avoidance on the ability to tolerate food in both pediatric and adult EoE patients
968  remains to be fully defined.
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3.44 EXERCISE-INDUCED ANAPHYLAXIS

In summary: Exercise-induced anaphylaxis in adults is triggered by foods in about a
third of patients and has a natural history marked by frequent recurrence of the
episodes.

A U.S. study® of the natural history of exercise-induced anaphylaxis comes from a
survey of 279 patients aged 18 or older identified at a single center from 1980 until 1993.

e Thirty seven percent of patients reported a food trigger, most commonly
crustacean shellfish (16 percent), alcohol (11 percent), tomatoes (8 percent),
cheese (8 percent), and celery (7 percent).

e All patients met criteria for exercise-induced anaphylaxis (anaphylactic
symptoms, urticaria, and/or angioedema with symptoms consistent with upper
respiratory obstruction) or had cardiovascular collapse during exercise.

e 75 percent of the patients were female.

o The mean age was 37 years with an onset of symptoms at age 26, and the mean
duration of symptoms was 10.6 years.

e The average number of episodes per year at the time of initial presentation was
14.5, but this frequency decreased to 8.3 at the time of the survey.

e Approximately 33 percent of patients had no attacks in the 12 months prior to the
survey.

e The most frequently occurring symptoms were pruritus (92 percent), urticaria
(86 percent), angioedema (72 percent), flushing (70 percent), and shortness of
breath (51 percent).

e About 50 percent of the patients reported seasonal rhinitis or dust allergies,

19 percent also reported having asthma, and 10 percent had eczema.

Although this study suggests a role for FA in the pathophysiology of exercise-induced
anaphylaxis, the results must be interpreted cautiously since the diagnosis of FA was not
based on objective testing.

3.4.5 ALLERGIC RHINITIS

IgE-mediated FA does not commonly manifest as rhinitis. Similarly, allergic rhinitis is
not thought to be a risk factor for the development of FA.*

3.5 RISKFACTORS FOR THE DEVELOPMENT OF FOOD
ALLERGY

In summary: Family history of atopy and the presence of atopic dermatitis (AD) are
risk factors for the development of both sensitization and confirmed FA.

A family history of atopy is a risk factor for FA as well as all other atopic disorders, as
illustrated by the following three studies:
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e A fourth to a third of children seen in a referral clinic under 5 years of age with
moderate to severe AD will have IgE-mediated FA as determined by both the
presence of sIgE to one of the six most common food allergens (milk, egg, wheat,
soy, peanut, and fish) and either a positive DBPCFC, positive open food
challenge, or a strong history of food reaction to food product.’

° Eighzty two percent of 138 peanut allergic patients seen in a referral clinic had
AD.

e AD patients who developed severe dermatitis within the first 3 months of age
most commonly had sIgE to cow’s milk, egg, and peanut, suggesting that this
group is at risk for manifesting [gE-mediated FA®.

These studies strongly suggest that FA and moderate to severe AD occur frequently in the
same child and that early-onset severe AD is associated with risk for the sensitization to
food.

The mechanism of early sensitization to foods is unclear. Recent publications’ have
suggested that peanut sensitization is independently associated with

Intake of soy milk or soy formula

Dermatitis over joints and skin creases (clinical features of AD)
Household consumption of peanut

Use of peanut-oil-containing skin preparations

3.6 RISKFACTORS FOR SEVERITY OF ALLERGIC
REACTIONS

In summary: The severity of allergic reactions to foods is multi-factorial and
variable.* " The severity of a reaction cannot be accurately predicted by the degree
of severity of past reactions (also discussed in Section 3.7). The factor most
commonly identified with the most severe reactions is the co-existence of asthma.

The severity of allergic reactions to food varies on

e The amount ingested
e The food form (cooked, raw, or processed)
e The co-ingestion of other foods

The severity also may be influenced by
e The age of the patient
e The degree of sensitization at the time of ingestion
e The rapidity of absorption, based on whether
o The food is taken on an empty stomach
o The ingestion is associated with exercise
o The patient has other co-morbid conditions (e.g., asthma or AD)
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Most patients who have had near-fatal or fatal reactions also had

3.7

Concomitant asthma, especially severe asthma with adrenal suppression caused
by chronic glucocorticoid therapy

Delayed administration of epinephrine

Lack of skin symptoms

Denial of symptoms

Concomitant intake of alcohol (which may increase absorption of the food
allergen)

Reliance on oral antihistamines alone to treat symptoms

INCIDENCE, PREVALENCE AND CONSEQUENCES OF

UNINTENTIONAL EXPOSURE TO FOOD ALLERGENS

In summary: Self-reported food allergic reactions frequently occur in patients with
a known diagnosis of FA. Although a subset of these reactions is due to intentional
exposure, most are due to unintentional exposure. Both types of exposure can be life
threatening. There is no evidence that unintentional or intentional exposures to the
food allergen alter the natural history of the FA.

Data on incidence/prevalence and consequences of unintentional exposures of a patient to
their food allergen is derived from several longitudinal studies of individual food
allergies, as follows:

A study' of 83 patients with adverse reactions to peanuts prior to age 4 years,

60 percent (50/83) reported a total of 115 unintentional exposures to peanuts with
adverse reactions, for a rate of 0.33 adverse reactions due to unintentional
exposure per year. When the 83 patients were followed over time, the severity of
the initial reaction to peanut did not predict the severity of subsequent reactions
on unintentional exposures to peanut, as shown in Fig 3.1.

Among these subsequent reactions, the rate of life-threatening reactions was high.
In patients who had an initial reaction that was not life-threatening, and had a
subsequent reaction, 44 percent (19/43)) had potentially life-threatening reactions
during at least one of these subsequent reactions.

In patients who had an initial reaction that was life-threatening, and had a
subsequent reaction, 71 percent (12/17) had potentially life-threatening symptoms
during at least one of these subsequent reactions.
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Figure 3.1: The severity of the subsequent reactions to peanutsl.
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e A retrospective chart review study” of pediatric patients with peanut allergy seen
in a university practice between 2000 and 2006 found that unintentional
ingestions occurred in 39 percent of 140 patients, with a mean of 1.8 unintentional
ingestions per patient and a range of 1 to 10 ingestions. The median time to first
unintentional ingestion was 12.5 months after diagnosis and 25 percent of patients
reported a subsequent reaction that was more severe than the first one.

A telephone survey® about unintentional exposures to peanuts in 252 children
found 35 unintentional exposures occurred in 29 children over a period of

244 patient-years, yielding an annual incidence rate of 14.3 percent. Eighty five
percent of the children attended schools prohibiting peanuts.

e A survey study” of college students with FA found that 42.2 percent (121/278)
reported having had a food reaction while enrolled in a university and 27 percent
(75/278) had the reaction while on campus. The reactions occurred in restaurants
(21.3 percent), residence halls (19.9 percent), parent’s house (18.8 percent),
apartment (17.1 percent), friend’s house (16.7 percent), dining hall (13.6 percent)
and other (5 percent).

3.8 KNOWLEDGE GAPS

There are many gaps in the published literature on the natural history of FA. In particular,
while there are several follow-up studies from single clinics, there are no data from
community-based populations in the United States. Thus, the true natural history of
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symptoms, co-morbid conditions, and the frequency and impact of inadvertent exposures
are largely unknown.

Little is known about

The factors that may cause higher morbidity and mortality from FA (aside from
the association with asthma).

The natural history of I[gE-mediated FA in adults with the exception that
crustacean shellfish allergy is thought to be more common in this age group and
possibly the most common recognized food allergen.

The differences in the range of symptoms of FA based on the age of the patient,
their co-morbidities (e.g., other atopic disorders), the food allergen, its mode of
preparation, or the dose of allergen.

The differences and similarities between pediatric and adult FA

The natural history of non-IgE but immunologic FA.

No information is available on

The impact of treatment for ongoing asthma on the outcome of anaphylaxis

Other important areas that need to be addressed include

3.9

The clinical and immunopathogenic impact of relevant allergen avoidance in
atopic individuals with FA.

The clinical and immunopathogenic impact of asthma on the clinical course of
AD and EoE.

The use of more aggressive management of FA (e.g., therapeutic use of anti-IgE,
targeted food elimination diet, newer immunotherapeutics) to determine if it
would alter the severity or magnitude of the other co-morbid conditions.
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SECTION 4 DIAGNOSIS OF FOOD ALLERGY

4.1 WHEN SHOULD FOOD ALLERGY BE SUSPECTED?

Guideline 1: The Expert Panel (EP) recommends that food allergy (FA) should be
considered
e In individuals presenting with anaphylaxis or any combination of symptoms listed
in Table 4.1 that occur within minutes to hours of ingesting food, especially in
young children and/or if symptoms have followed the ingestion of a specific food
on more than one occasion
e In infants and young children diagnosed with certain disorders such as moderate
to severe atopic dermatitis (AD), eosinophilic esophagitis (EoE), enterocolitis,
enteropathy, and allergic proctocolitis
e In adults diagnosed with EoE
Rationale: There is sufficient evidence to support the evaluation of food allergy in
patients presenting with specific allergic signs and symptoms following the ingestion of
food or with certain disorders frequently associated with allergic reactions to food, even
in some cases without an apparent relationship to eating.
Balance of Benefits and Harms: Identification and avoidance of foods responsible for
food allergic reactions improve quality of life and potentially prevent life-threatening
reactions and disorders. With the appropriate evaluation, there is a low risk of labeling
someone as food allergic and adversely affecting their nutritional well-being and social
interactions.
Quality of Evidence: Moderate
Contribution of Expert Opinion: Significant
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Table 4.1 Symptoms of Food-allergic Reactions

Target Organ Immediate Symptoms Delayed Symptoms
Cutaneous e Erythema e Erythema
e  Pruritus e Flushing
e Urticaria e Pruritus
e Morbilliform eruption e  Morbilliform eruption
e Angioedema e Angioedema
e Eczematous rash
Ocular e  Pruritus, e Pruritus
e  Conjunctival erythema ¢ Conjunctival erythema
e Tearing e Tearing
e Periorbital edema e Periorbital edema
Upper Respiratory e Nasal congestion -
e  Pruritus
e Rhinorrhea
e Sneezing
Lower Respiratory e Cough e Cough, dyspnea, and
e Chest tightness wheezing
e Dyspnea
o  Wheezing
e Intercostal retractions
e  Accessory muscle use
Gastrointestinal (Oral) e Angioedema of the lips, -
tongue, and/or palate
e  Oral pruritus
e Tongue swelling
e Swelling in the throat
e Hoarseness
e Dry staccato cough
Gastrointestinal o Nausea e Nausea
(Lower) e Colicky abdominal pain e Abdominal pain
e Reflux e Reflux
e  Vomiting e Vomiting
e Diarrhea e Diarrhea
e Hematochezia
e Irritability and food refusal
with weight loss (young
children)
Cardiovascular e Tachycardia (occasionally -

bradycardia in anaphylaxis)
Hypotension

Dizziness

Fainting

Loss of consciousness
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When an individual presents with any combination of the symptoms listed in Table 4.1
shortly after ingesting food, a diagnosis of food allergy should be considered, especially
if symptoms have followed the ingestion of a specific food on more than one occasion.
Note that upper airway symptoms (e.g., nasal congestion and/or ocular pruritus) in the
absence of other allergic symptoms are rarely due to a food allergy.'

4.1.1 TIMING OF FOOD ALLERGIC REACTIONS

Allergic reactions to food or a food additive may present with a variety of symptoms (see
Table 4.1). These reactions may be
e Immediate, occurring within minutes to a few hours, and typically involve
IgE-mediated mechanisms
e Delayed, occurring within several hours to a few days, and are thought to
typically involve cellular mechanisms

4.1.2 IgE-MEDIATED REACTIONS TO FOOD

IgE-mediated reactions to foods are more common in young children, affecting up to

6 percent of children under 5 years of age, and are more frequently seen in children with
certain atopic disorders, such as AD. For example, approximately 35 percent of children
with moderate to severe AD have FA”. In another study, investigators found that the
younger the child and the more severe the AD, the greater likelihood that the child has a
FA.” Although any food may cause an allergic reaction, symptoms following the
ingestion of certain foods should raise greater suspicion of food allergy, especially in
atopic individuals. For example

e Milk, egg, and peanut account for the vast majority of allergic reactions in young
children

e Peanut, tree nuts, and seafood (fish and crustacean shellfish) account for the vast
majority of reactions in teenagers and adults.

Symptoms of FA should occur consistently following the ingestion of the causative food
allergen, although small, sub-threshold quantities of a food allergen or extensively baked,
heat-denatured foods may sometimes be ingested without inducing symptoms.

When evaluating older patients, certain complementary factors must be considered, such
as exercise, alcohol consumption and use of non-steroidal anti-inflammatory drugs. Some
individuals will only experience allergic reactions if they ingest specific foods in
association with these factors. For example, anaphylaxis that occurs following exercise is
associated with sensitization to specific foods in approximately 30 percent of cases.

Sensitization to food proteins and allergic reactions to food are much more prevalent in
individuals with certain clinical disorders. For example, more than 95 percent of children
and adolescents with EoE experienced marked clinical and histological improvement
when placed on an allergen elimination (often elemental) diet,” although the causative
role of IgE-mediated mechanisms in EoE is unclear.
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4.1.3 MIXED IgE- AND NON-IgE-MEDIATED REACTIONS TO FOOD

Mixed IgE- and non-IgE-mediated mechanisms should be suspected when symptoms,
which generally involve the gastrointestinal (GI) tract, are of a more chronic nature, do
not resolve quickly, and are not closely associated with ingestion of an offending food
(e.g., food protein-induced enterocolitis syndrome (FPIES) and EoE). Thus, the presence
of food allergy should be suspected but the differential diagnosis will be broader as
compared to IgE-mediated food allergy.

FA should be suspected when an esophageal biopsy as part of an evaluation for
chronic/intermittent symptoms of gastroesophageal reflux reveals EoE, as evidenced by
cosinophilia in the proximal 2/3 of the esophagus.® EoE can be seen at any age, but is
most common in infants, children, and adolescents. In adults, symptoms of EoE include
abdominal pain, dysphagia and/or food impaction. Allergic eosinophilic gastroenteritis
can manifest at any age and present as chronic abdominal pain, emesis, poor appetite,
failure to thrive, weight loss, anemia, or protein-losing enteropathy.

4.1.4 NON-IgE-MEDIATED REACTIONS TO FOOD

Some gastrointestinal disorders in children are frequently provoked by exposure to food
proteins and thought to be caused by delayed, immune but not IgE-mediated reactions to
foods, for example

e Food protein-induced enterocolitis syndrome (FPIES) (milk, soy, rice, cereal
. \3-5
grains)
e Food protein-induced enteropathy syndrome
e Food protein-induced allergic proctocolitis syndrome (milk, soy, egg)®

Adults may also develop these disorders, but they appear to be much less common than in
children. Celiac disease is the exception among non-IgE-mediated reactions to food
because it occurs with similar frequency in children and adults.

Two examples of non-IgE-mediated disorders are allergic proctocolitis and FPIES.*®?
The former can manifest in young infants who frequently are breastfed and presents as
blood-streaked or hemoccult-positive stools in an otherwise healthy appearing infant. The
latter also usually occurs in young infants and manifests as chronic emesis, diarrhea, and
failure to thrive. Upon re-exposure to the offending food after a period of elimination, a
subacute syndrome can present with repetitive emesis and dehydration. There are also
reports of adults (IgE-negative) experiencing crampy abdominal pain, severe vomiting,
light-headedness, and lethargy two to three hours following the ingestion of crustacean
shellfish.”

4.1.5 DIFFERENTIAL DIAGNOSIS OF FOOD ALLERGY

In a meta-analysis of studies evaluating FA, up to 35 percent of individuals reporting a
food reaction believe they have FA,*” whereas studies confirming FA by oral food
challenge suggest a prevalence of about 3.5 percent.”® Much of this discrepancy is due to
a misclassification of adverse reactions to foods that are not allergic in origin, for
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example lactose intolerance causing bloating, abdominal pain, and diarrhea after
consuming milk products. There are many causes of reactions to foods that are not
allergic in origin.

In the differential diagnosis of food allergies, allergic disorders from other causes, such
as drugs, as well as disorders that are not immunologic in nature must be considered. The
medical history is vital in excluding these alternative diagnoses, for example

4.2

4.2.1

Acute allergic reactions initially attributed to a food may have been triggered by
other allergens (e.g., medications, insect stings).

In children with atopic dermatitis, eczematous flares erroneously attributed to
foods are often precipitated by irritants, humidity, temperature fluctuations, and
bacterial infections of the skin (e.g., Staphylococcus aureus).

Chronic gastrointestinal symptoms may result from reflux, infection, anatomical
disorders, metabolic abnormalities, e.g. lactose intolerance, and other causes.
Chemical effects and irritant effects of foods may mimic allergic reactions. For
example, gustatory rhinitis may occur from hot or spicy foods due to neurologic
responses to temperature or capsaicin.®’

Tart foods may trigger an erythematous band on the skin of the cheek along the
distribution of the auriculotemporal nerve in persons with gustatory flushing
syndrome.”

Food poisoning, due to bacterial toxins such as toxigenic E. coli or scombroid
poisoning caused by spoiled dark-meat fish such as tuna and mahi-mahi, can
mimic an allergic reaction.”’

For persons with eosinophilic gastrointestinal disorders, alternative diagnoses
such as parasite infections, gastroesophageal reflux disease, systemic eosinophilic
disorders and vasculitis should be considered.

Behavioral and mental disorders may result in food aversion (e.g., anorexia
nervosa).

Pharmacological effects of foods, such as tryptamine (in tomatoes) and food
additi7\2/es may mimic some allergic symptoms of the skin and gastrointestinal
tract.

DIAGNOSIS OF IgE-MEDIATED FOOD ALLERGY

MEDICAL HISTORY AND PHYSICAL EXAMINATION

Guideline 2: Medical history and physical examination

Medical History: The EP recommends utilizing a detailed medical history to help
focus the evaluation of a food allergy. Although the medical history often
provides evidence for the type of food allergic reaction and the potential causative
food(s) involved, history alone cannot be considered diagnostic of food allergy.
Physical Examination: The EP recommends performing a physical examination of
the patient, which may provide signs consistent with an allergic reaction or
disorder often associated with FA. However, by itself, the physical examination
cannot be considered diagnostic of a FA.
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Rationale: Medical history is useful for identifying food allergens that may be
responsible for IgE-mediated allergic reactions, but it lacks sufficient sensitivity and
specificity to definitively make a diagnosis of FA. Moreover, medical history is more
useful in diagnosing “acute” food allergic reactions compared to “delayed” reactions, but
usually requires further evaluation to confirm a diagnosis of FA; such as laboratory
studies and/or oral food challenges.

Balance of benefits and harms: The medical history and physical examination provide
evidence for suspecting FA and focus the evaluation. However, basing the diagnosis of
FA on either history or physical examination alone may lead to an erroneous diagnosis of
FA and may lead to unnecessarily restrictive diets that could have adverse nutritional and
social consequences.

Quality of Evidence: Low

Contribution of Expert Opinion: Significant

In evaluating a patient with suspected FA, a thorough medical history is very important in
identifying symptoms associated with FA (see Table 4.1) and focusing the diagnostic
work-up, but alone cannot be considered diagnostic.'”' The nature of the reaction often
suggests the underlying mechanism, either IgE-mediated (immediate) or non-IgE-
mediated (delayed), and will determine the diagnostic tests to be utilized. Since none of
the symptoms of FA are pathognomonic for the disorder, the medical history may be used
to help identify causative allergens or to differentiate the reaction from non-allergic
disorders, even though history alone does not provide sufficient sensitivity of specificity
to make a diagnosis of FA."?

Critical questions should include the following:

What are the symptoms of concern?

When do they occur in relation to exposure to a given food?

Can the food ever be eaten without these symptoms occurring?

Have the symptoms been present at times other than after exposure to a given
food?

e What treatment was given and how long did the symptoms last?

There are no findings in a physical examination that are diagnostic of food allergy. The
presence of physical signs at the time of the physical examination may verify the
diagnosis of an atopic disorder (e.g., urticaria, AD), or suggest prolonged symptoms (e.g.,
loss of body weight in patient with EoE). Physical examination may also reveal findings
more suggestive of a non-allergic disorder that would require further investigation and
testing.

Guideline 3: The EP recommends that parent and patient reports of food allergy must be
confirmed since multiple studies demonstrate that 50 to 90 percent of presumed food
allergies are not actually allergies.

Rationale: Given the low positive predictive value of self-reported symptoms, it is
important that all suspected food allergy be confirmed by appropriate evaluation (e.g.,
food challenge, tests for allergic sensitization).
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Balance of Benefits and Harm: Since unnecessary food avoidance affects quality of life
and nutrition, there is possible harm in over-diagnosing FA.

Quality of Evidence: High

Contribution of expert opinion to the recommendation: Minimal

As described in Section 2.3, (see Tables 2.1 and 2.2) two systematic reviews/meta-
analyses found that the prevalence of FA based on self-reported symptoms of FA was
several fold higher compared to when the diagnosis was based on sensitization alone,
sensitization with symptoms, or by double-blind placebo-controlled food challenge
(DBPCFC).

4.2.2 METHODS TO IDENTIFY THE CAUSATIVE FOOD

When evaluating a patient for FA, the diagnostic tests selected are based upon a
comprehensive medical history. The history should suggest the possible allergic
mechanism involved (i.e., I[gE-mediated or non-IgE-mediated), which then determines
the types of testing to be pursued, and the possible foods involved. Tests selected to
evaluate FA should be based on the medical history and not be comprised of general
large panels of food allergens. In addition, diagnostic tests for non-allergic disorders may
be needed depending on the differential diagnosis.

4.2.2.1 Skin Prick (Puncture) Test

Guideline 4: The EP recommends performing a skin prick test (SPT) to assist in the
identification of foods that may be provoking IgE-mediated food allergic reactions, but
the SPT alone cannot be considered diagnostic of FA.

Rationale: SPTs are safe and useful for identifying foods potentially provoking IgE-
mediated food allergic reactions, but they have a low positive predictive value for the
clinical diagnosis of FA.

Balance of Benefits and Harms: The reagents and methods for performing SPTs are not
standardized. Nevertheless, SPTs effectively detect the presence of food-specific IgE
antibodies (sIgE), but many patients have sIgE without clinical FA. Compared to oral
food challenge, SPTs have low specificity and low positive predictive value for making
an initial diagnosis of FA. Thus, use of SPTs in this clinical setting may lead to over-
diagnosis. However, in a patient with confirmed FA, SPTs are valuable in identifying the
food(s) responsible for [gE-mediated food allergy. In this clinical setting, compared to
oral food challenge, SPTs have high sensitivity and high negative predictive values.
Quality of Evidence: Moderate

Contribution of Expert Opinion: Significant

SPTs provide immediate results and are the most commonly performed procedure in the
evaluation of IgE-mediated FA.""'° However, no international standards exist for
standardization of reagents for skin testing, administering, or interpreting SPTs. *

A positive SPT is generally considered a wheal with a mean diameter 3 mm or greater
than the negative control.'* Various studies use different methods to define a positive test,
from measuring the absolute wheal size to measuring the wheal size relative to the
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negative (diluent) and positive (histamine) controls. A positive SPT simply correlates
with the presence of allergen-specific IgE bound to the surface of cutaneous mast cells.
Although the larger the mean wheal diameter provoked, the more likely that a food
allergen will be of clinical relevance, the SPT alone is not diagnostic of FA.""°

When diagnosing the oral allergy syndrome, or in cases where SPTs with commercial
extracts do not correlate with clinical histories, the prick technique with fresh foods,
especially fruits and vegetables, may prove more sensitive.?'

Negative SPTs occasionally occur in patients with IgE-mediated