
Background: The double-blind, placebo-controlled food chal-
lenge is considered the gold standard for diagnosing food aller-
gy. However, in a retrospective analysis of children and adoles-
cents with atopic dermatitis and food allergy, discrete
food-specific IgE concentrations were established that could
predict clinical reactivity to egg, milk, peanut, and fish with
greater than 95% certainty.
Objective: The purpose of this investigation was to determine
the utility of these 95% predictive decision points in a prospec-
tive evaluation of food allergy.
Methods: Sera from 100 consecutive children and adolescents
referred for evaluation of food allergy were analyzed for spe-
cific IgE antibodies to egg, milk, peanut, soy, wheat, and fish
by using the Pharmacia CAP System FEIA. Food-specific IgE
values were compared with history and the results of skin
prick tests and food challenges to determine the efficacy of
previously established 95% predictive decision points in identi-
fying patients with increased probability of reacting during a
specific food challenge.
Results: One hundred children (62% male; median age, 3.8
years; range, 0.4-14.3 years) were evaluated for food allergy.
The diagnosis of food allergy was established by means of his-
tory or oral food challenge. On the basis of the previously
established 95% predictive decision points for egg, milk,
peanut, and fish allergy, greater than 95% of food allergies
diagnosed in this prospective study were correctly identified by
quantifying serum food-specific IgE concentrations.
Conclusion: In a prospective study of children and adolescents
referred for evaluation of food allergy, previously established
95% predictive decision points of food-specific IgE antibody
concentrations for 4 major food allergens were effective in pre-
dicting clinical reactivity. Quantification of food-specific IgE is
a useful test for diagnosing symptomatic allergy to egg, milk,
peanut, and fish in the pediatric population and could elimi-
nate the need to perform double-blind, placebo-controlled food
challenges in a significant number of children. (J Allergy Clin
Immunol 2001;107:891-6.)
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Although definitive surveys are lacking, many pedia-
tricians and allergists dealing with children believe that
the prevalence of food allergy is increasing in the pedi-
atric population. Certainly the public’s awareness of this
problem is growing, and physicians are increasingly
being asked to evaluate patients for possible food allergy.
Recent studies from several westernized countries indi-
cate that food allergy affects a significant portion of the
pediatric population. Cow’s milk allergy affects about
2.5% of newborn infants in the first year of life, 1-4 with
IgE-mediated reactions accounting for about 60% of
milk allergy–related disorders (1.5% of infants).
Although most infants with cow’s milk allergy outgrow
their sensitivity by the third year of life,1 15% of infants
with IgE-mediated cow’s milk allergy retain their sensi-
tivity into the second decade, and 35% have allergic reac-
tions to other foods.5 IgE-mediated allergic reactions to
egg occur in about 1.3% of young children6 and to peanut
in 0.5% of children in the United Kingdom7 and United
States.8 In addition, children with atopic disorders tend to
have a higher prevalence of food allergy. About 40% of
children with moderate-to-severe atopic dermatitis have
food allergies,9 and about 6% of asthmatic children
attending a general pulmonary clinic will have food-
induced wheezing.10

In 1976, May11 introduced the use of double-blind,
placebo-controlled oral food challenges (DBPCFCs) to
diagnose food allergy, a protocol now considered the
gold standard for the diagnosis of food allergy–related
disorders. However, many physicians find the DBPCFC
impractical in the busy practice setting and continue to
rely on patient history, results of skin tests, results of
RASTs, and elimination diets to make the diagnosis, a
practice that may lead to misdiagnosis in as many as one
half the cases.12 A laboratory test that could accurately
diagnose symptomatic food allergy would greatly facili-
tate clinical practice. In a recent retrospective study,13 we
found that absolute values of food-specific IgE antibody
concentrations appeared to accurately identify a subset of
patients allergic to egg, milk, peanut, or fish. In that study
approximately 90% of patients had atopic dermatitis. The
purpose of this study was to determine, in a prospective
fashion, whether these previously established values are
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indeed useful in diagnosing symptomatic food allergy in
a less-selected population.

METHODS

Study population

One hundred consecutive children and adolescents referred to
the Johns Hopkins Pediatric Allergy Clinic for evaluation of sus-
pected IgE-mediated food hypersensitivity were enrolled in the
study. Patients ranged in age from 3 months to 14 years (median, 3.8
years), and the majority were boys (male/female = 62:38). Sixty-
one percent of patients had atopic dermatitis, approximately one
half had asthma, and about 90% came from atopic families. Evalu-
ation consisted of an extensive history, physical examination, and
skin prick testing to suspected foods. If history and skin testing sug-
gested food hypersensitivity, patients returned to the Pediatric Clin-
ical Research Center for blinded food challenges to establish the
diagnosis of food allergy. Sera was obtained at the time of the ini-
tial visit for quantification of food-specific IgE antibodies to the 6
major food allergens (ie, egg, milk, peanut, fish, soy, and wheat).

Laboratory studies

Serum samples from all patients were analyzed for food aller-
gen–specific IgE antibodies by using the Pharmacia CAP System
FEIA (Pharmacia & Upjohn Diagnostics, Uppsala, Sweden), as pre-
viously described.13 Briefly, venous blood samples were obtained at
the time of initial evaluation and analyzed with the automated Phar-
macia CAP System. Fifty microliters of standards or patient sera
were added to the solid matrix, ImmunoCAP, and incubated for 30
minutes. After appropriate washing, enzyme-labeled anti-IgE was
added to the ImmunoCAP, incubated for 2.5 hours, and washed, and
then 50 µL of developing solution was added to each sample. After
a 10-minute incubation, stopping solution was added, and fluores-
cence was determined and compared with values from the standard
curve. Before initiating the study, intra-assay and interassay coeffi-
cients of variation for the CAP System FEIA were shown to be less
than 10%. The diagnoses made on the basis of food-specific IgE
levels were compared with the outcome of physician-supervised
food challenges, convincing histories of food allergic reactions, or
highly suggestive histories of food allergic reactions.

Patients were considered definitely allergic if their food-specific
IgE concentration was equal to or exceeded the 95% predictive
decision points established in our earlier retrospective study, possi-
bly allergic if food-specific IgE was less than the 95% of predictive
value but was greater than 0.35 kUA/L, or nonallergic if food-
specific IgE was less than 0.35 kUA/L.13

Skin prick tests

Skin prick tests were performed as described previously.14

Briefly, glycerinated food extracts (1:10 or 1:20; kindly provided by
Greer Laboratories, Lenoir, NC) were applied by means of the prick
technique, along with appropriate negative (saline) and positive
(histamine) controls. Food allergens eliciting a mean wheal diame-
ter of 3 mm or larger than that produced by the negative control
were considered positive.

Oral food challenges

In patients with positive skin prick test responses or food-specif-

ic IgE levels of greater than 0.35 kUA/L who were not suspected of
having food allergy, single-blind challenges or open feedings were
performed to assure lack of clinical reactivity. Suspected food
hypersensitivity was confirmed by using DBPCFCs, as previously
described.15,16 Over a 90-minute period, patients were given up to
10 g of dehydrated food camouflaged in juice, infant formula, or
moist food (eg, rice cereal). Two challenges were performed each
day separated by 3 to 4 hours; one contained the challenge food and
one contained placebo. Research unit dietitians performed random-
ization and preparation of the challenges. All negative challenge
results were confirmed by using open challenges. Open challenges
consisted of feeding the test food in approximately twice the quan-
tity of a normal portion for age. All reactions were scored as to type,
time of onset, severity, and duration. DBPCFCs were not performed
when a patient had a convincing history of a severe allergic reaction
and evidence of IgE antibodies to a specific food. Convincing his-
tories were defined as immediate allergic reactions to a food within
the previous 2 years that developed after an isolated ingestion of the
suspected food and required emergency management by a physi-
cian. For ethical reasons, as required by the Johns Hopkins Univer-
sity Institutional Review Board, all parents were informed of the
previous study, which suggested that high levels of certain food-
specific IgE antibodies correlated with clinical reactivity to a
food,13 and the results of their child’s food-specific IgE antibody
concentrations. Consequently, many parents of children with sug-
gestive histories of food allergy and high levels of food-specific IgE
antibodies refused to have their children undergo DBPCFCs. A sug-
gestive history consisted of an immediate allergic reaction that
occurred after the ingestion of a food (not necessarily in isolation)
on one or more occasions but did not require emergency manage-
ment by a physician or a convincing reaction that occurred more
than 2 years previously.

Statistics

All statistical tests were 2-sided, and comparisons were consid-
ered significant at a P value less than .05. Patients with food-
specific IgE antibody levels exceeding the previously established
levels for 95% probability of reacting to a specific food challenge
(ie, decision points) for diagnosis were considered to have a posi-
tive test result. Performance characteristics of the 95% decision
points were calculated for individual food antigens in the prospec-
tive study and compared with performance characteristics in the
previous retrospective study.13

The study was approved by the Johns Hopkins’ Joint Committee
on Clinical Investigations (institutional review board).

RESULTS

One hundred children and adolescents with suspected
food allergy were enrolled in the study. The diagnosis of
food hypersensitivity was based on the outcome of
DBPCFCs, a convincing history of clinical reactivity, or
a suggestive history of reactivity with a food-specific IgE
level that exceeded the previously established 95% deci-
sion points. As shown in Table I, the prevalence rates of
allergic reactivity to individual foods in the prospective
study compared with prevalence rates in the retrospective
study were slightly higher for milk, peanut, soy, and
wheat; about the same for egg; and slightly less for fish.
The diagnosis of clinical reactivity was more often based
on history in this study compared with the retrospective
study because many parents refused a diagnostic chal-
lenge when they were informed that their child’s food-

Abbreviations used
DBPCFC: Double-blind, placebo-controlled food challenge

NPA: Negative predictive accuracy
PPA: Positive predictive accuracy
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specific IgE concentration was greater than the previous-
ly established 95% decision point. As shown in Table II,
in the present study only 33% of the diagnoses of egg or
milk allergy, 2% of the diagnoses for peanut allergy, and
none of the diagnoses of fish allergy were based on
DBPCFC results. Because the previously established
diagnostic predictability for soy- and wheat-specific IgE
values were poor, most children underwent DBPCFCs to
establish the diagnosis of wheat or soy allergy. Conse-
quently, the diagnosis of soy or wheat allergy was estab-
lished by means of DBPCFCs in 84% and 74% of
patients, respectively. Symptoms elicited during the food
challenges consisted of mild-to-moderate cutaneous, res-
piratory, and/or gastrointestinal symptoms. Skin symp-
toms were most frequent, developing during 22 of 25 egg
challenges with positive results, 19 of 21 milk challenges
with positive results, 14 of 21 soy challenges with posi-
tive results, and 16 of 17 wheat challenges with positive
results. Respiratory symptoms occurred in 10 of 25 egg
challenges with positive results, 5 of 21 milk challenges
with positive results, 5 of 21 soy challenges with positive
results, and 8 of 17 wheat challenges with positive
results. Gastrointestinal symptoms developed in 14 of 21
egg challenges with positive results, 10 of 21 milk chal-
lenges with positive results, 13 of 21 soy challenges with
positive results, and 9 of 17 wheat challenges with posi-
tive results. The majority of individuals studied were
clinically allergic to 2 or more foods: 1 food, 18; 2 foods,
23; 3 foods, 27; 4 foods, 17; and 5 or more foods, 10.
Only 5 of the children enrolled in the study had no evi-
dence of symptomatic food hypersensitivity.

When using a test of allergic disease, the physician is
most interested in knowing whether his or her patient will
have symptoms when exposed to the allergen under inves-
tigation. In our previous retrospective study,13 food-
specific IgE antibody levels representing a 95% probabil-
ity of reacting to a challenge (ie, 95% predictive decision
points) were established for 4 major food allergens, and
lesser predictive points were established for soy and
wheat. Table III depicts the performance characteristics of
the previously established decision points in predicting
clinical food hypersensitivity in children and adolescents
prospectively evaluated for food allergy in this study. For
example, the IgE antibody level indicating a 95% proba-
bility of a patient reacting to an egg challenge (95% pre-
dictive decision point) in the retrospective study was 6
kUA/L. Using 6 kUA/L as the diagnostic decision point in
the prospective study appropriately predicted egg reactiv-
ity in 96% of patients (ie, positive predictive value of
96%). The positive predictive values for the 4 major food
allergens (egg, milk, peanut, and fish) ranged from 96%
to 100%. As expected, the sensitivities of the 95% diag-
nostic decision points were low in this prospective study,
indicating that these decision points should only be used
as a means of confirming a specific symptomatic food
allergy and not as a means of excluding a food allergy. By
using decision points of 100 kUA/L for wheat and 65
kUA/L for soy, the positive predicative accuracies in this
prospective study were 100% and 86%, respectively.

Because sensitivity and specificity are inherent prop-
erties of a test and predictive values reflect the inherent
properties of the test plus the prevalence of disease in the
population under investigation, an alternative approach
to minimize the effect of disease prevalence uses the 95%
or 90% specificity values to establish diagnostic decision
points. Table IV depicts the performance characteristics
of the 90% specificity decision points established in our
previous retrospective study13 to diagnose food allergy in
the prospective study. As seen in Table IV, the positive
predictive values for egg, milk, and peanut on the basis
of the 90% specificity values are excellent (ie, 98%-
100%) but are less predictive for fish, wheat, and soy (ie,
56%, 73%, and 74%, respectively).

DISCUSSION

A number of studies have confirmed the poor positive
predictive value of patient history and skin prick test and
RAST results in the diagnosis of symptomatic IgE-
mediated food hypersensitivity.2,12,15,17,18 However, a
number of studies have confirmed that negative skin prick
test responses have excellent negative predictive values for
excluding the presence of IgE-mediated food aller-
gy.11,14,17 Consequently, the DBPCFC has become the
gold standard for the diagnosis of food allergy, with posi-
tive and negative predictive accuracies exceeding
95%.12,15,19 However, the DBPCFC requires several hours
of physician and patient (and patient’s family) time, is rel-
atively expensive to administer, subjects the patient to the
discomfort of allergic symptoms when challenge results

TABLE I. Prevalence of food hypersensitivity in the previ-
ous retrospective study13 and the current prospective
study

Comparison

Retrospective Prospective between

Food study study studies*

Egg 74% 80% P = .28
Milk 49% 66% P = .005
Peanut 69% 81% P = .05
Fish 27% 15% P = .07
Soybean 17% 27% P = .06
Wheat 12% 27% P = .002

*Significance of differences in prevalence of specific food allergies between
the retrospective and prospective studies (χ2 test).

TABLE II. Diagnoses of food hypersensitivity on the
basis of DBPCFCs, convincing histories, or suggestive
histories

Convincing Suggestive

Food Challenge (%) history (%) history (%)

Egg (n = 75) 33 40 27
Milk (n = 62) 34 30 46
Peanut (n = 68) 2 85 13
Fish (n = 8) 12 88 0
Soybean (n = 25) 84 16 0
Wheat (n = 23) 74 20 10
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are positive, and places the patient at risk for a severe ana-
phylactic reaction. Nevertheless, the consequences of mis-
diagnosis are well described20 and generally outweigh the
expense and risk of performing DBPCFCs. Despite the
excellent predictability of the DBPCFC, laboratory tests
that could provide similar predictive values at less risk and
expense would be extremely useful.

Earlier studies suggested that high concentrations of
food allergen–specific IgE antibodies to milk and egg
were predictive of clinical reactivity.21,22 By using the
Pharmacia CAP System FEIA to quantify food-specific
IgE antibody concentrations in patients previously diag-
nosed with food allergy, we were able to establish diag-
nostic decision points that were at least 95% predictive of
clinical reactivity to egg, milk, peanut, and fish.13 In the
current study we intended to validate the previously
established diagnostic decision points by determining
their ability to correctly predict the outcome of
DBPCFCs in children undergoing prospective evaluation
for food hypersensitivity. However, for ethical reasons, it
was necessary to inform the children’s parents of their
food-specific IgE levels before challenge. Consequently,
many parents elected not to have their children chal-
lenged when their child had a suggestive history of food
allergy and a level of food allergen–specific IgE that
greatly exceeded the 95% predictive decision points. A
few children who lacked a suggestive history of a food-
allergic reaction, despite having a food-specific IgE
value exceeding the 95% predictive value, were chal-
lenged, and all but one reacted. Although it is likely that
the vast majority of children not challenged in the
prospective study were allergic to the food in question on
the basis of their suggestive or convincing histories, the
paucity of DBPCFCs clearly impaired our ability to val-

idate the 95% diagnostic decision points for egg, milk,
peanut, and fish generated in the previous study. Because
the previous predictive decision points for soy and wheat
were not definitive, all children without convincing his-
tories of food-allergic reactions were challenged.
Although the predictive values for these foods appear to
have performed better than anticipated in this prospective
study, this may in part reflect the greater prevalence of
soy and wheat allergy in the prospective study compared
with that found in the previous retrospective study.

The sensitivity, specificity, and efficiency of a test pro-
vide information about the ability of the test to identify a
specific condition or trait within a population.23 In prac-
tice, clinicians are less interested in knowing how well
the test can identify certain traits (eg, food allergy) in a
population than in how well the test predicts whether
their patients have a certain condition (ie, the positive
predictive accuracy [PPA] and negative predictive accu-
racy [NPA]). Sensitivity and specificity reflect inherent
properties of the test and are largely unaffected by the
population being evaluated. As denoted in the formulas
below, the composition of the population investigated
affects the PPA and NPA values:

sP f(1 – P)
SP + (1 – f)(1 – P)  and f(1 – P) + (1 – s)P

where s is defined as sensitivity, f is defined as specificity,
and P is defined as prevalence of the condition in the pop-
ulation being studied. Consequently, universal predictive
accuracies are difficult to establish because they vary with
the prevalence of disease in the population under investi-
gation. Because the prevalence of food allergies in the sub-
jects enrolled in this prospective study was similar to that
in children enrolled in our retrospective study, the 95%

TABLE III. Performance characteristics of the 95% predictive decision points established in the retrospective study13 in
diagnosing 100 consecutive children and adolescents with food allergy referred for evaluation of food hypersensitivity

Allergen Decision point (kUA/L) Sensitivity Specificity Efficiency PPV NPV

Egg 6 64 90 69 96 39
Milk 32 34 100 56 100 44
Peanut 15 57 100 66 100 36
Fish 20 25 100 89 100 89
Soybean 65 24 99 79 86 78
Wheat 100 13 100 77 100 76

PPV, Positive predictive value; NPV, negative predictive value.

TABLE IV. Performance characteristics of 90% specificity diagnostic decision points generated in the retrospective
study13 in diagnosing food allergy in 100 consecutive children and adolescents referred for evaluation of food hyper-
sensitivity

Allergen Decision point (kUA/L) Sensitivity Specificity Efficiency PPV NPV

Egg 7 61 95 68 98 38
Milk 15 57 94 69 95 53
Peanut 14 57 100 84 100 36
Fish 3 63 91 87 56 93
Soybean 30 44 94 81 73 82
Wheat 26 61 92 84 74 87

PPV, Positive predictive value; NPV, negative predictive value.

PPA = NPA =
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predictive decision points previously established proved
highly efficient in diagnosing symptomatic food hypersen-
sitivity. Because these 95% predictive decision points
were generated from a population of children with atopic
dermatitis, a patient group that typically has the most ele-
vated IgE levels, patients without atopic dermatitis (who
typically have much lower IgE antibody levels than
patients with atopic dermatitis) would be quite likely to
experience a positive food challenge result if their food-
specific IgE levels exceeded these 95% decision points.
The generally lower levels of IgE antibodies in patients
without atopic dermatitis at least partially compensates for
the lower prevalence of food allergy in the patients with-
out atopic dermatitis compared with the population with
atopic dermatitis. However, it must be appreciated that
predictive values are significantly affected by disease
prevalence within the population under investigation.

An alternative approach that minimizes the influence of
disease prevalence when establishing decision points
among different populations is to establish the diagnostic
decision points from specificity values (eg, 95% or 90%).
With such an approach, one accepts that 5% or 10% of
nondiseased individuals may be erroneously labeled as

clinically reactive (ie, allergic). Applying diagnostic deci-
sion points on the basis of 90% specificity values in our ret-
rospective study (Table IV), the positive predictive values
for the 3 major food allergens (ie, egg, milk, and peanut)
were 95% or greater in the prospective study. As noted with
the 95% predictive diagnostic decision points generated in
the retrospective study, the 90% specificity diagnostic deci-
sion points have poor sensitivity, and therefore physicians
cannot assume that a patient with a food-specific IgE value
less than the diagnostic decision point will not have a clin-
ical reaction to that food. Only a physician-supervised food
challenge can clearly establish clinical reactivity.

Because the Pharmacia CAP System FEIA uses stan-
dardized allergens and is calibrated against the World
Health Organization IgE standard, the predictive values
that are reported in this study should be useful for the
diagnosis of food allergy throughout the world. Table V
presents the diagnostic decision points (ie, the food-
specific IgE antibody levels recommended for identify-
ing patients with >95% probability of reacting to a food
challenge). For example, a physician would not need to
perform an oral milk challenge on a child without atopic
dermatitis if the milk-specific IgE level was 15 kUA/L or

TABLE V. Recommended interpretation of food allergen–specific IgE levels (kUA/L) in the diagnosis of food allergy

Egg Milk Peanut Fish Soy Wheat

Reactive if ≥ (no challenge necessary) 7 15 14 20 65 80 Probability  
Possibly reactive (physician challenge*) 30† 26† of
Unlikely reactive if < (home challenge*) 0.35 0.35 0.35 0.35 0.35 0.35 reaction

*In patients with a strongly suggestive history of an IgE-mediated food allergic reaction, food challenges should be performed with physician supervision,
regardless of food-specific IgE value. If the food-specific IgE level is less than 0.35 kUA/L and the skin prick test response is negative, the food challenge can
be performed at home unless there is a compelling history of reactivity.

FIG 1. Probability of reacting to a food at a given IgE value.
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greater because it is greater than 95% likely that the child
would experience a positive reaction. If the milk-specific
IgE level was less than 15 kUA/L but 0.35 kUA/L or
greater, the physician would need to perform some form
of milk challenge to determine whether the child is truly
reactive to milk. If the milk-specific IgE level was less
than 0.35 kUA/L and there was no compelling history of
milk allergy, milk could be introduced at home. Howev-
er, if there is any suspicion of milk allergy, it would be
necessary to confirm that the child had a negative skin
prick test response to milk as well before suggesting that
milk be added without some physician supervision. In
addition, reintroduction (or challenge) of a food should
be done under physician supervision any time there is a
strongly suggestive history of a food allergy, regardless
of the outcome of the food-specific IgE or skin prick test.

By using data from the retrospective and prospective
studies, it is possible to generate probability curves that
depict the likelihood of patients with a particular food-
specific IgE level reacting during a food challenge (Fig
1). Assuming that an individual patient is positive with a
certain probability of π or negative with a certain proba-
bility of 1 – π, it is possible to estimate the P value as a
function of the specific IgE antibody levels by using a
simple logistic model:

1
e –α–βx + 1

where x is defined as ln(kUA/L). Fig 1 depicts the probabil-
ities of individuals reacting to egg, milk, peanut, or fish at
given food-specific serum IgE levels. These curves indicate
that even low levels of food-specific IgE antibodies are asso-
ciated with a certain risk of clinical reactivity. For example,
a patient with an egg-specific IgE level of 0.7 kUA/L has a
40% to 45% chance of experiencing an allergic reaction if
egg is ingested. Comparing a patient’s food-specific IgE
value against the appropriate probability curve could pro-
vide the physician with a better idea of the likelihood of his
or her patient reacting to a particular food. However, more
patients need to be studied in each group to confirm the pre-
dictability of these probability curves. Until more patients
are studied, physicians should consider challenging any
patient in cases in which the predictability is less than 90%,
unless there is a strong history to support clinical reactivity.

Because egg, milk, and peanut account for about 85%
of the documented food allergy in children and adoles-
cents, use of food allergen–specific IgE values have
enabled us to reduce the number of DBPCFCs we need
to perform by 40% to 50%. As discussed in the previous
study,13 we are continuing to explore the utility of moni-
toring food-specific IgE concentrations for predicting the
likelihood of outgrowing a food allergy. On the basis of
preliminary observations, we are routinely rechallenging
children when their food-specific IgE level decreases to
about one fourth the diagnostic decision point (eg, egg,
1.5 kUA/L; milk, 8 kUA/L; except peanut and fish),
unless they have experienced a recent allergic reaction.
Studies are ongoing to determine whether these values
prove useful in a larger cohort of patients. Studies also

are underway to establish diagnostic decision points for
other foods and to develop recombinant protein-based
assays to improve the specificity of the assay for soy and
wheat. The final proof of using food allergen–specific
IgE levels for the diagnosis of symptomatic food allergy
awaits confirmation by other investigators.

REFERENCES

1. Host A, Halken S. A prospective study of cow milk allergy in Danish
infants during the first 3 years of life. Allergy 1990;45:587-96.

2. Bock SA. Prospective appraisal of complaints of adverse reactions to
foods in children during the first 3 years of life. Pediatrics 1987;79:683-8.

3. Hide DW, Guyer BM. Cow milk intolerance in Isle of Wight infants. Br
J Clin Pract 1983;37:285-7.

4. Schrander JJP, van den Bogart JPH, Forget PP, Schrander-Stumpel
CTRM, Kuijten RH, Kester ADM. Cow’s milk protein intolerance in
infants under 1 year of age: a prospective epidemiological study. Eur J
Pediatr 1993;152:640-4.

5. Host A, Halken S, Jacobsen HP, Eastmann A, Mortensen S, Mygil S. The
natural course of cow’s milk protein allergy/intolerance [abstract]. J
Allergy Clin Immunol 1997;99[1]:S490.

6. Nickel R, Kulig M, Forster G, Bauer CP, Lau S, Guggenmoos-Holzmann
I, et al. Sensitization to hen’s egg at the age of twelve months is predic-
tive for allergic sensitization t common indoor and outdoor allergens at
the age of three years. J Allergy Clin Immunol 1997;99:613-7.

7. Tariq SM, Stevens M, Matthews S, Ridout S, Twiselton R, Hide DW.
Cohort study of peanut and tree nut sensitization by age of 4 years. BMJ
1996;313:514-7.

8. Sicherer SH, Munoz-Furlong A, Burks AW, Sampson HA. Prevalence of
peanut and tree nut allergy in the United States of America. J Allergy Clin
Immunol 1999;103:559-62.

9. Eigenmann PA, Sicherer SH, Borkowski TA, Cohen BD, Sampson HA.
Prevalence of IgE-mediated food allergy among children with atopic der-
matitis. Pediatrics 1998;101:e8.0

10. Novembre E, de Martino M, Vierucci A. Foods and respiratory allergy. J
Allergy Clin Immunol 1988;81:1059-65.

11. May CD. Objective clinical and laboratory studies of immediate hyper-
sensitivity reactions to food in asthmatic children. J Allergy Clin
Immunol 1976;58:500-15.

12. Sampson HA. Food Allergy. Part 2: Diagnosis and management. J Aller-
gy Clin Immunol 1999;103:981-99.

13. Sampson H, Ho D. Relationship between food-specific IgE concentration
and the risk of positive food challenges in children and adolescents. J
Allergy Clin Immunol 1997;100:444-51.

14. Sampson HA. Comparative study of commercial food antigen extracts for the
diagnosis of food hypersensitivity. J Allergy Clin Immunol 1988;82:718-26.

15. Sampson HA. Diagnosing food allergy. In: Spector SL, ed. Provocation
testing in clinical practice. New York: Marcel Dekker, Inc; 1995. p. 623-46.

16. Sampson HA. Role of immediate food hypersensitivity in the pathogen-
esis of atopic dermatitis. J Allergy Clin Immunol 1983;71:473-80.

17. Bock S, Buckley J, Holst A, May C. Proper use of skin tests with food
extracts in diagnosis of food hypersensitivity. Clin Allergy 1978;8:559-64.

18. Bock SA. In vivo diagnosis: skin testing and oral challenge procedures. In:
Metcalfe DD, Sampson HA, Simon RA, eds. Adverse reactions to foods
and food additives. Cambridge: Blackwell Science; 1997. p. 151-66.

19. Bock SA, Sampson HA, Atkins FM, Zeiger RS, Lehrer S, Sachs M, et al.
Double-blind, placebo-controlled food challenge (DBPCFC) as an office
procedure: a manual. J Allergy Clin Immunol 1988;82:986-97.

20. Roesler TA, Barry PC, Bock SA. Factious food allergy and failure to
thrive. Arch Pediatr Adolesc Med 1994;148:1150-5.

21. James JM, Sampson HA. Immunologic changes associated with the
development of tolerance in children with cow milk allergy. J Pediatr
1992;121:371-7.

22. Bernhisel-Broadbent J, Dintzis HM, Dintzis RZ, Sampson HA. Aller-
genicity and antigenicity of chicken egg ovomucoid (Gal d III) compared
with ovalbumin (Gal d I) in children with egg allergy and in mice. J Aller-
gy Clin Immunol 1994;93:1047-59.

23. Feinstein AR. On the sensitivity, specificity and discrimination of diag-
nostic tests in clinical biostatistics. In: Feinstein AR, ed. Clinical biosta-
tistics. St. Louis: CV Mosby Co; 1977. p. 214-26.

P =


