
ARTICLE IN PRESS
Letter to the Editor
1

The predictive relationship of food-specific
serum IgE concentrations to challenge
outcomes for egg and milk varies by
patient age

To the Editor:
It is complicated to interpret food-allergy symptoms in

children because of the dynamic nature of the allergic

response that changes with time: the acquisition of food

tolerance and amelioration of symptoms is reported in

children with all types of food allergy.1 The various diag-

nostic errors and pitfalls in the management of food

allergy suggest that we should utilize all available tests

more fully in the best interests of the patient. Sampson

and Ho2 and Sampson3 were first to publish studies on uti-

lization of serum specific IgE in order to predict which

food-allergic patients were likely to fail in oral food chal-

lenge. They suggested threshold values for egg 7 kilounits

of specific IgE antibodies per liter ( kUA/L) and for milk 15

kUA/L, respectively, ie, food-specific serum IgE concen-

trations in which approximately 95% of the patients are

predicted to have clinical reaction.3 These diagnostic

values were helpful to the physician in deciding if food

challenge was necessary or potentially harmful to the pa-

tients and also led to an interest among other researchers to

investigate these relationships. Boyano-Martinez et al4

and Garcia-Ara et al5 found that the 90% diagnostic value

for egg was >0.35 kUA/L and for milk 1.5, 6, and 14 kUA/

L in the age range 13-18 months, 19-24 months, and in the

third year, respectively. Osterballe and Bindslev-Jensen6

showed the 95% diagnostic value was 1.5 kUA/L for

egg. Celik-Bilgili et al7 found diagnostic values for 95%

probability of allergy to hen’s egg was 10 kUA/L and to

cow’s milk 46 kUA/L, values showing substantial differ-

ence from those published previously.
These differences in diagnostic values may be explained

by the fact that their study populations differed. We
hypothesized that the age of the child additionally influ-
ences the specific IgE diagnostic values when predicting
the outcome of food challenge for egg and milk.

The objective of this study was to relate the specific IgE
antibody concentration to egg and milk to the outcome of
food challenge for children of various ages suspected of
suffering from egg and milk allergy.

Eight hundred sixty-one oral challenges were per-
formed for cow’s milk and 764 oral challenges for hen’s
egg among 969 children (median age 1.3 years, range:
0.2-14.6). Of a total 1625 oral food challenges, 1606 were
open challenges according to recommendations of Euro-
pean Academy of Asthma and Clinical Immunology and
the American Academy of Asthma, Allergy & Immunol-
ogy. Seventy-four percent of patients had atopic dermatitis
and 18% had asthma; allergic rhinitis and allergic con-
junctivitis were present in 8% and 5% of the patients,
respectively. Allergen-specific IgE antibody levels were
measured using the Pharmacia CAP System (Phadia AB,
Uppsala, Sweden) towards hen’s egg and cow’s milk. The
detection limit of the assay was 0.35 kUA/L.

Oral food challenge was used as the gold standard by
which the sensitivity, specificity, and receiver operator
characteristic curve analysis were calculated. The rela-
tionship between sensitization status and outcome measure
was analyzed using logistic regression. Fitted predicted
probability curves were plotted using the results from the
logistic regression.

Forty-nine percent of the performed egg challenges
and 25% of the performed cow’s milk challenges were
assessed as positive. Symptoms provoked by the oral food
challenge are listed in Table I.

Comparing the specific IgE antibody levels for those
children who failed and those who passed the oral chal-
lenge, a significant difference was found both for egg and
milk (P < .001). A dichotomous evaluation gave the sen-
sitivity for hen’s egg and cow’s milk as 0.92 and 0.84, re-
spectively, whereas the specificity showed lower results,
0.48 and 0.70. The relationship between sensitivity and
specificity were further explored by receiver operator char-
acteristic curves, yielding acceptable areas under the
curve, 0.91 for hen’s egg and 0.85 for cow’s milk. The
food-specific IgE concentration indicating a 95% risk of
reaction was 25.5 kUA/L for hen’s egg and 50.9 kUA/L
for cow’s milk.

Poststratification into age groups showed diagnostic
values for 95% probabilities for failing oral challenge, for
children less than 1 year old (13.0 kUA/L), 1 year old (23.0
kUA/L) and 2 years or older (30.0 kUA/L) for egg (Fig 1,
A). Corresponding numbers for cow’s milk were for chil-
dren less than 1 year old (5.8 kUA/L), 1 year old (38.6
kUA/L), and 2 years or older (57.3 kUA/L) (Fig 1, B).

Our results confirm that increasing IgE levels to milk
and egg correlate with increasing risks for reactions upon
food challenge are useful to predict outcomes and are
influenced by age. Of note, the specific IgE levels indi-
cating a 95% risk of reaction were much higher in our
patient population compared to those observed in previous
studies.2-7 There are several possible explanations for
these differences, including different selection criteria, the
influence of age, and different criteria for determining a
failed or passed food challenge. If very mild and transient
symptoms are counted as positive, this has a definite influ-
ence on the diagnostic values. IgE levels have been

TABLE I. Symptoms provoked by oral food challenge

Total

(n 5 589)

No. (%)

Egg white

(n 5 374)

No. (%)

Cow’s milk

(n 5 215)

No. (%)

Cutaneous 581 (99) 368 (98) 213 (99)

Mucous membrane 16 (3) 7 (2) 9 (4)

Lower respiratory 36 (6) 21 (6) 15 (7)

Gastrointestinal 48 (8) 34 (9) 14 (7)

Anaphylaxis 16 (3) 8 (2) 8 (4)

Other 3 (1) 1 (0) 2 (1)
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regarded as a useful predictor of challenge outcome but as
a less useful predictor for the degree of reaction severity
during failed food challenge. Hourihane et al8 have also re-
cently shown that peanut-specific IgE concentration can
predict severity of reaction in double-blind, placebo-con-
trolled food challenge if the dose of allergen is considered.
Our data add to previous studies from other investigators
showing that the specific predictive values may vary
among studies. This variation should be explored in further
studies and currently requires caution in applying results to
distinct patient populations.

FIG 1. Fitted predicted probability curve for failing oral food

challenge at a given allergen-specific IgE antibody level derived

from logistic regression, egg challenge (A), and milk challenge (B)

with indicated 95% probability.
We conclude that there is a relationship between
allergen-specific IgE levels to egg and milk and oral food
challenge outcome and that this relationship is influenced
by age. Younger children react on low levels of specific
IgE antibody concentration to egg and milk compared
to older children.
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