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KEYWORDS Abstract

egg allergy; Background: Diagnosis of immunoglobulin E (IgE)-mediated egg allergy is often based on both a
IgE levels; compatible clinical history and either elevated IgE levels or a positive skin prick test. However,
oral food challenge; the gold standard is the oral food challenge (OFC). Previous studies have pointed to a correla-
cut-off value; tion between IgE levels and OFC outcomes.

children; Objective: This study aimed to determine the relationship between IgE levels and the outcome
positive predictive of OFC, seeking to establish cut-off OFC values that indicate a high likelihood of positive OFC
value results.

Methods: A total of 198 patients who underwent OFC (and a serological IgE antibody assay
within the three preceding months) were reviewed and divided by OFC type (i.e., baked,
cooked, or raw egg). IgE-specific levels were assessed against the challenge outcome as well as
cut-offs proposed by other authors.

Results: Receiver-operating characteristic (ROC) curve analysis yielded a potentially useful
ovomucoid IgE-specific cutoff used in OFC with cooked egg and several egg white and ovalbu-
min IgE-specific cut-offs for OFC with raw egg. We found no significant relationship between
other specific IgE concentrations and the challenge threshold level with baked eggs.
Conclusions: IgE-specific concentrations are useful as predictors of OFC outcome and should
be considered when selecting patients challenge testing with boiled or raw egg. However,
patients should undergo OFC with baked egg regardless of IgE levels.
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Introduction

Egg-protein allergy is the most common allergy in the
first 2 years of life (incidence of 2.4-2.6%)."% It is usually
immunoglobulin E (IgE)-mediated’> and more prevalent in
patients with atopic dermatitis and/or cow’s milk allergy.'
Most egg-protein allergens have been described in egg
white,' ovalbumin (OVA, Gal d2) being the most abundant,
followed by ovomucoid (OVM, Gal d1), ovotransferrin/conal-
bumin (Gal d3), and lysozyme (Gal d4). OVM and OVA differ
mainly in their chemical properties, as OVM maintains its
immunogenicity for 20 min after being cooked, while OVA
becomes denatured under heat exposure.? Consequently,
patients sensitized only to OVA usually react only to less-
cooked forms of the egg while patients sensitized to OVM
may experience reactions with egg in any state.

Allergic reactions to egg vary widely and diagnosis is
based on a suggestive medical history followed by proof
of the IgE-related mechanism (prick test and/or serum
specific- IgE levels)." Although oral food challenge (OFC)
remains the gold standard test, clinicians may omit this
procedure in cases of a highly suggestive clinical history
and positive specific IgE or prick test, to avoid unnecessary
reactions. When undertaken, OFC may also give prognostic
information about the risk of severe reactions.*

Following diagnosis, patients are reexamined periodi-
cally by repeat determination of specific IgE. Patients with
a decrease in IgE and no dietary transgressions in the pre-
ceding months may be recommended to undergo an OFC
to confirm the persistence or resolution of the allergy,?
often leading to a favorable prognosis in which the disease
resolves before 6 years of age.? However, 15-20% of children
will remain allergic, tending to have poorer adherence to
exclusion diets with time, more severe allergic reactions,
and a significantly detrimental impact on the quality of life.!

As a drop in specific-lgE levels may predict toler-
ance,>>¢ some studies have proposed particular specific-IgE
values as cut-off points with high positive predictive value
(PPV),">¢ while other authors have attempted to define a
threshold value applicable to skin tests or specific-IgE lev-
els to predict tolerance.’® However, these cut-off points
vary according to several factors, such as how much the
egg has been cooked, the type of allergen used in skin test-
ing, patient age, and disease severity.

Based on this existing evidence, we hypothesized that
a cut-off value for egg-specific IgE exists, above which all
OFCs will be positive. The use of cut-off levels enables
more rational use of resources and can avoid subjecting
patients with persistent allergy to potential unnecessary
adverse events.

Materials and methods

To conduct this longitudinal and retrospective study, we
revised all the OFCs with egg in children between 2012 and
2018. All were previously diagnosed with IgE-mediated egg
allergy and had had a blood test within the three previ-
ous months. We excluded all non- IgE-mediated allergies
and children diagnosed by prick tests only. The study was
approved by the research ethics committee of the hospital.
Informed consent was required in all cases before the OFC.

In addition to general patient information (i.e., OFC
date, age at diagnosis and at OFC, sex), we also recorded
the following data: symptoms; specific IgE levels to egg
white, yolk, OVA, OVM, and whole egg (in kU/L); comorbid-
ities (i.e., asthma, atopic dermatitis, other food allergies);
and the form of egg used in the OFC (boiled, raw, omelet,
baked goods). We additionally gathered data related to the
OFC such as positive/negative outcomes and resolution of
the allergy (or not). In the positive cases, we noted the
symptoms (i.e., respiratory, cutaneous, gastrointestinal, or
anaphylaxis) and medication needed (none, antihistamine,
corticosteroid, adrenaline, or bronchodilator).

All the patients included had received egg-specific IgE
determinations upon diagnosis and in the 3 months prior to
the OFC, both using the ImmunoCAP autoanalyzer (Phadia
Laboratory Systems, Uppsala, Sweden), a system that
detects IgE concentrations within the range of 0 kU/L to
100 kU/L. Specific-IgE titers equal to or higher than 0.35
kU/L are widely accepted as positive.’

The form of egg used to challenge each patient (boiled
egg white, raw egg white, or baked goods) was chosen by
the physician in charge, considering the form that caused
symptoms and the patient’s specific-IgE levels. The sensi-
tized children with no prior reported exposition were chal-
lenged with boiled egg unless parents preferred to start
with baked goods. Oral food challenge with baked goods
(containing both, egg white and yolk) has no standardized
protocol in our hospital, and dose levels are determined
based on the percentage of egg in the recipe or product
brought by the patient. Similarly, when using a boiled egg,
it is provided by the hospital kitchen, but cooked follow-
ing their usual practice although it has been reported egg
should be cooked for 20 min to reduce its allergenicity.?

Patients underwent an OFC with boiled or raw egg
white, as it was assumed that patients who tolerated egg
white would also tolerate yolk, as the latter contains far
fewer proteins. The doses used for boiled egg white were
1/12, 1/6, and V4 of the egg with 30 min separating each
intake until a maximum of half an egg white was reached.
For raw egg white, the amounts administered were 0.1, 0.9,
and 4 mL, also with a 30-min wait between each dose, until
patients had ingested a total of 5 mL of the 30 mL volume
of a whole egg white.

Challenges were considered positive if the patient
developed symptoms (cutaneous, respiratory, gastrointesti-
nal, or anaphylaxis) and negative when the child tolerated
the egg properly. Patients were kept under observation for
2 h after the last dose. All patients were followed up by
the physicians after the OFC, reporting late events; when
those effects happened within the first week after the
challenge, the patient was told to avoid the food, as the
OFC was assumed positive. When reactions happened later,
the treatment was adjusted individually. These very late
reactions have not been registered for this study.

Statistical analysis was performed using the IBM SPSS
Statistics program, version 25, using Chi-square and Mann-
Whitney U-tests. NCSS 2020 was utilized to construct
receiver operating characteristics (ROC) curves of the sen-
sitivity, specificity, and predictive values of the different
specific-IgE points. The curve represents the pairs (sensi-
tivity and 1-specificity or false positive rate) obtained from
all possible cut-off values in the test.® Therefore, values
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Patients aged from 0 to 17 years who had an OFC in our centre in between
years 2012 and 2018 (N = 1107)

y

Patients aged from 0 to 17 years who had an OFC with egg in our centre between
years 2012 and 2018 (N = 426)
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Figure 1

above or below a given threshold can be diagnosed as pos-
itive and negative, respectively. As specificity increases,
sensitivity decreases and vice versa. The area under the
curve (AUC) was estimated using the trapezoidal method
with a confidence interval (Cl) of 95%. P values <0.05 were
considered statistically significant.

Results

We reviewed a total of 1101 challenges between 2012 and
2018 (Figure 1), 426 of which involved egg. Of these, 26
patients were excluded: one had non-IgE mediated allergy,
two had no apparent allergy as indicated by a negative
skin prick test or specific IgE with low clinical suspicion
(although parents requested to undergo the test in the hos-
pital because they did not want to reintroduce egg at home
out of fear of reactions), and 23 patients’ diagnoses had
relied on skin tests exclusively. Of the remaining 400, 196
were also excluded since more than 3 months had elapsed
between their most recent IgE measurement and the chal-
lenge. From the remaining 204 children, 41 were sensitized
to egg found in the course of IgE determinations for other

Flowchart showing patients selected for this study. OFC: oral food challenge.

allergies, with only those who had a positive OFC with egg
afterwards being included. Thus, the final sample included
198 challenges.

The demographic characteristics of the population stud-
ied are summarized in Table 1. The median age at diagnosis
was 12 months, and 128 patients (64.64%) were male. Skin
symptoms were the most common at diagnosis (87.03%),
followed by gastrointestinal manifestations (20.98%) and,
lastly, respiratory problems (5.55%); with anaphylaxis in
4.32% of the patients. Of the patients studied, 17.68% had
never eaten egg and were initially diagnosed as sensitized
to the egg in the course of IgE determinations for other
food allergies, but had a positive OFC later that confirmed
the allergy. The concomitant allergic disease was a com-
mon finding, including atopic dermatitis (61.61%), wheezing
or asthma (30.30%), co-sensitization to cow’s milk (31.81%),
and other food allergies (34.84%).

Considering all challenges included in the final sample,
the median age at the OFC was 18 months, and 29.29% had
a positive challenge. Positive results were mainly indicated
by swelling or skin signs (77.19%) followed by more severe
reactions (affecting two or more systems) in 15.80% of the
patients, none of these reactions was fatal nor required
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Table 1 Demographic characteristics of the studied population.

Characteristics

Total (n = 198)

Sex
Median age (months) at diagnosis

M/Total (male %)
Mean (standard deviation)

128/198 (64.64)
12.56 (6.80)

Median (interquartile range)

Egg allergy suspected because of:

Symptoms after eating egg N (%)
Cutaneous N (%)
Gastro-intestinal N (%)
Respiratory N (%)
Anaphylaxis N (%)

Sensitization N (%)

History of atopic dermatitis N (%)
History of asthma or wheezing N (%)
History of cow’s milk allergy N (%)
History of other food allergies N (%)

Specific-IgE values at diagnosis

Yolk IgE Median (interquartile range)
Median (interquartile range)
Median (interquartile range)
Median (interquartile range)
Egg IgE Median (interquartile range)

Egg-white IgE
Ovalbumin IgE
Ovomucoid Igk

12.00 (10-13.00)

162/198 (81.81)
141/162 (87.03)
34/162 (20.98)
9/162 (5.55)
7/162 (4.32)
36/198 (18.18)
122/198 (61.61)
60/198 (30.30)
63/198 (31.81)
69/198 (34.84)

0.38 (0.09-0.89)
2.00 (0.66-5.62)
1.29 (0.43-5.18)
0.64 (0.02-3.30)
1.74 (0.58-4.86)

Regarding sex, the percentage represents the males as a proportion of the total sample. For categorical variables, the table
indicates the percentage of patients who exhibited these variables compared to the total; results for quantitative variables

are expressed as median and interquartile range.

intensive care unit admission. The remaining 7.01% had
respiratory or digestive manifestations.

Table 2 shows median egg-specific IgE concentrations
from the 47 OFCs performed with baked goods, divided into
positive and negative results. None of the comparisons made
between the two groups reached statistical significance.

Of the 106 OFCs that used boiled egg white, patients
with a negative result had a median level of ovomucoid
IgE of 0.02 kU/L (interquartile range, 0.00-0.42) as com-
pared to those children with a positive challenge, who had
median levels of 0.55 kUA/L (0.17- 1.75), P < 0.01 (Table 2).
On the contrary, no differences were found between the
levels of ovalbumin in both groups.

The 43 challenges performed with raw egg white
revealed a median of 0.96 kUA/L (0.62- 3.70) for positive
OFCs, while children with negative test results had median
values of kUA/L (0.12-0.92), P < 0.01. Also, ovalbumin-IgE
and yolk-IgE values were higher (P < 0.01) in the positive
OFC group. We found no differences when comparing the
levels of OVM (Table 2).

Two patients were challenged using omelet and were
included in the overall descriptive analysis, but no compara-
tive analysis was performed, as this was such a small group.

For each of the variables that reached statistical signif-
icance, a figure is shown with the corresponding ROC curve
along with the AUC and the 95% CI. The cut-off values were
determined according to previous studies and the specific-
ity, sensitivity, and predictive values were found based on
the ROC curves. The only curve with good discriminative
capacity for the boiled egg was the one constructed for
ovomucoid-specific IgE (Figure 2), for which the AUC was
0.756 and the 95% Cl was 0.63-0.83.

Also reflected in Figure 2, when analyzing the OFC with
raw egg white, curves with good differentiating capacity
were found for specific IgE to egg white, yolk, and OVA. For
egg-white IgE, the AUC was 0.802 with a 95% CI (0.57-0.91),
while the AUC for yolk- specific IgE was 0.816 (0.59-0.92),
and for OVA, 0.871 (0.66-0.95).

Table 3 includes the possible cut-off points obtained
from ROC curves, thus indicating the proposed specific-IgE
levels to identify those patients with >70%, >90%, and 100%
probabilities of having a positive OFC.

For challenges with boiled egg, we failed to find values
with a good PPV; the highest PPV was 58.33%, corresponding
to an ovomucoid-IgE value of 1.73 kU/L (93.15% specificity).

With the raw egg white, a patient with a specific IgE
of 2.74 kU/L is likely to have an 85.71% probability of hav-
ing a positive OFC; this likelihood rises to 100% if the level
is above 4.57 kU/L. We propose the cut-off level of 2.98
kU/L for ovalbumin-IgE, also with a PPV of 100%. These two
cut-off values had a specificity of 100%. We decided not to
consider yolk-specific IgE due to its low relevance in daily
clinical practice (being considered less allergenic because it
has more lipids and fewer proteins than egg white) and its
absence from the literature reviewed for the present study.

Discussion

Several articles have proposed that high specific-IgE con-
centrations may be used to predict clinical symptoms,
making it worthwhile to establish cut-off points based on
predictive values to inform decisions on whether or not
to perform an OFC.>"* Here, we aimed to find the relation
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Table 2 Percentage of positive challenges, median age, and median of specific IgE for each OFC (with baked goods, boiled

egg white, or raw egg white).

Median age in Positive Median of IgE in negative Median of IgE in positive p**

months (range) OFC (%) OFC (Interquartile range) OFC (Interquartile range)
Global (n=198)* 18.00 29.29%

(12.00-31.00)
Baked goods (n=47) 14.00 27.65%

(12.00-26.00)
Egg-white IgE 3.44 (1.55-7.00) 2.76 (1.78-14.95) NSS
Yolk IgE 0.37 (0.17-1.50) 0.33 (0.13-3.18) NSS
Ovalbumin IgE 2.10 (0.44-4.69) 1.23 (0.33-11.49) NSS
Ovomucoid IgE 3.21 (1.30-5.97) 3.42 (2.02-9.47) NSS
Boiled egg (n=106) 18.00 24.52 %

(12.00-28.00)
Egg-white IgE 0.87 (0.27-2.77) 0.91 (0.32-1.88) NSS
Yolk IgE 0.20 (0.05-0.68) 0.14 (0.06-0.38) NSS
Ovalbumin IgE 0.74 (0.23-2.34) 0.44 (0.10-1.52) NSS
Ovomucoid IgE 0.02 (0.00-0.42) 0.55 (0.17-1.75) <0.01
Raw egg White (n=43) 26.00

(14.00-36.00) 4418 %
Egg-white IgE 0.32 (0.12-0.92) 0.96 (0.62-3.70) <0.01
Yolk IgE 0.11 (0.04-0.29) 0.52 (0.19-1.25) <0.01
Ovalbumin IgE 0.30 (0.05-0.75) 0.93 (0.72-3.18) <0.01
Ovomucoid IgE 0.06 (0.01-0.20) 0.12 (0.02-0.60) NSS

*Two patients have been excluded after this analysis because their OFC was performed using an omelet; this group was

not sufficiently large to perform a comparative analysis.
** P value obtained after comparing median IgE values between positive and negative OFC results.
OFC: oral food challenge; NSS: not statistically significant.
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Figure 2 ROC curves obtained from OFC with egg. In the ordinate sensitivity is shown, and in the abscissa the false positive rate
(1-specificity) is reflected. (A) OFC with boiled egg (ovomucoid IgE levels). AUC = 0.756, 95% CI: 0.63- 0.83. (B) OFC with raw egg:
Egg-white IgE values in red. AUC = 0.802, 95% Cl: 0.57-0.91; Yolk IgE values in blue. AUC = 0.816, 95% Cl: 0.59-0.92; Ovalbumin
IgE values in green. AUC = 0.871, 95% Cl: 0.66-0.95; ROC: Receiver-operating characteristic; OFC: Oral food challenge; AUC: Area

under the curve; Cl: confidence interval.
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Table 3 Cut-off points set to reach positive predictive values (PPV) around 70, 85, and 100%.

Cut-off point (kU/L) Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Boiled egg
Ovomucoid IgE 1.73 26.92 93.15 58.33 78.16
Raw egg white
Egg White IgE 0.59 92.86 66.00 68.42 90.00
2.74 42.86 93.33 85.71 63.74
4.57 28.57 100 100 60.00
Yolk IgE 0.30 57.14 80.00 72.73 66.67
0.50 57.14 93.33 100 70.00
0.53 50.00 100 100 68.18
Ovoalbumin IgE 0.38 100 60.00 70.00 100
2.44 42.86 93.33 85.71 63.64
2.98 35.71 100 100 62.50

The highest PPV has been chosen for each value.

PPV: positive predictive value; NPV: negative predictive value.

between IgE levels and challenge outcomes, to determine
the point above which an OFC is most likely to be positive,
thus indicating that we may avoid performing the test, and
vice versa.

Baked goods

None of the IgE values or ROC curves for OFC with baked goods
reached statistical significance nor exhibit good discriminative
capacity, so we decided not to include them. This failure to
achieve acceptable results leads us to question whether there
is any cut-off point with 100% accuracy for cases of allergy
with successful challenge results for baked goods.

These results indicate that we may have a positive OFC
despite low specific-IgE levels and vice versa. We can thus
claim that these patients may always be challenged, as the
outcome varies from child to child. Patients in this report
were challenged using muffins or similar products; but
recently, we have changed our protocols, and after a pos-
itive OFC, we re-challenge the patient with biscuit, with
better tolerance in the majority of cases.

Some authors argue that baked egg added to the diet
following a negative OFC is well tolerated and shortens the
time required by the patient to reach tolerance to other
forms of egg" when compared to those who have main-
tained an egg-free diet after being found to have high
egg-specific IgE, without undergoing OFC. Another benefit
of reintroducing products with baked egg is the improve-
ment in the quality of life, allowing the child to eat a wider
variety of food to fulfill their nutritional requirements.™
Nevertheless, the egg should be reintroduced under med-
ical supervision, as there are no studies on the safety and
efficacy of this method to date.

Boiled egg

As mentioned previously, ROC curves for OFC with boiled
egg revealed that a maximum PPV of 58.33% for 1.73 kU/L

for OVM-IgE, also with a specificity of 93.15%. Studies of
OFC with boiled egg are scarce, and their findings incon-
clusive. One article from 2008, set extremely high IgE cut-
off points (egg white: 7.4 kU/L; OVM: 10.8 kU/L), based on
a highly atopic sample. Another study, in 2014,' reported
levels that more closely resemble those of our study (egg
white: 4.08 kU/L; OVA: 2.8 kU/L; OVM: 3.74 kU/L), although
the patients were significantly older (median age 8.2
years). All the other publications we reviewed show no
cut-off points for OVM, making this a potentially novel and
valuable aspect of our work. As for OVA-IgE, we found no
significant values, but hypothesize that the heat-sensitive
nature of this protein means that these patients may toler-
ate boiled egg regardless of specific IgE levels.

Raw egg white

In OFCs with raw egg white, the AUC had a high discrimi-
native capacity for specific IgE to egg white, yolk, and OVA
(Figure 2). We, therefore, have included possible cut-off
values (Table 3) to identify those patients who are likely to
have a positive challenge.

Until recently, the utility of specific IgE levels was
unknown. Sampson'> was one of the first researchers to pro-
pose predictive values for different allergens, reporting that
IgE levels >6 kU/L were linked to a positive OFC, a finding that
had a 96% PPV. Subsequent studies, however, have reported
highly different values; Boyano Martinez et al.”® observed that
egg-white IgE concentrations >0.35 kU/L indicated that an OFC
would be positive, while the working group led by Osterballe™
found no clear positive threshold in specific IgE levels for OFC
but defined IgE >1.5 kU/L to be reliable levels indicating a
positive diagnosis. More recently, in a position paper released
in 2013, Martorell et al.' concluded that egg-white IgE levels
>1.7 kU/L in children under age 2 years (and >7.3 kU/L among
patients above that age) indicate a persistent allergy, thus
predicting a positive OFC with raw egg white.

Our work bears certain similarities with Sampson’s
study'?: they also performed OFC with egg white and
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proposed a cut-off point of 3.4 kU/L (82% sensitivity, 84%
specificity), with this value being slightly higher than the
one we obtained. One factor that may have skewed their
results is that their population had a high prevalence of
atopic dermatitis, with a median total IgE of 3000 kU/L
(much higher than the median total IgE in our study).

Boyano Martinez et al.' set a cut-off value of 0.35 kU/L,
with specificity and sensitivity <80%. Their population was
recruited from patients who had had a previous allergic
reaction after eating an egg and a median egg-white IgE of
40 kU/L. The sample had additional similarities to our chil-
dren, although our values were slightly higher than theirs
(0.35 kU/L), the reference value accepted as positive in
most laboratories.

Regarding OVM, no statistically significant values have
been found. However, as this protein is not sensitive to heat,'
measuring OVM levels alone may be more useful when plan-
ning an OFC with boiled egg (provided the other allergens
may lose their allergenic power once heated), while chal-
lenges using raw egg must take more allergens into account.

One explanation posited for the substantial differences
between cut-offs"® relates to differences between study
populations. Using specificity when setting a cut-off point
may help minimize the influence variations in allergy prev-
alence between populations since specificity is not suscep-
tible to prevalence.”

Rather than representing all possible cut-off points
and their specificity in table form, Table 3 contains our
chosen points and their PPV. All the cut-offs we propose
have high specificity, thereby enabling these values to be
extrapolated to different populations. These cut-offs are,
however, only helped to confirm allergy diagnosis when the
symptoms are suggestive. OFC remains the gold-standard
diagnostic test and, especially in cases of doubt, should be
performed before prescribing an exclusion diet or reintro-
ducing the offending food in the diet.”

Concomitant allergic disease and co-sensitization usu-
ally increase total levels of IgE in comparison with the
non-atopic population, so proposed cut-off values in these
patients will always be higher than in patients such as ours.

As a secondary objective, we tried to find any relation
between these predisposing factors (i.e., atopic dermati-
tis, asthma/wheezing, other food allergies). Our analysis
failed to reveal a significant relationship, so, the decision
was made not to include this result due to its potential to
distract from the main objective.

Finally, some may believe that these differences could
be attributed to individual physicians’ criteria, variations
in techniques used, and the chemical reagents used in
each laboratory to determine IgE. Although IgE is measured
according to a standardized method with a universal proto-
col, minimum discrepancies may be found between manu-
facturers.” Regarding differences liked in clinical practice,
most of the studies are prospective and have performed
serial OFC regardless of specific IgE levels. In our study,
not all the patients have undergone OFC in light of their
high specific-IgE levels and thus a high likelihood of a pos-
itive test, thereby opting to avoid exposing the patient to
unnecessary risk.

In conclusion, depending on the state of the egg used
in the OFC, this study has found a relation between specific
IgE values to egg white, OVA, and OVM and the outcome of

an OFC, enabling us to propose a series of cut-offs that may
be useful in routine clinical practice:

« OFC with baked goods: no threshold values have been
identified. Therefore, regardless of IgE levels, OFC can
be performed to determine whether the patient toler-
ates baked egg and, if so, reintroduce the food into the
diet, with a close medical follow-up.

o OFC with boiled egg: if OVM-IgE is 1.73 kU/L or higher,
there is a 58.33% probability of a positive challenge
(specificity of 93.15%). We believe it is unnecessary
to take into account the value of OVA-IgE, as it is
heat-sensitive.

» OFC with raw egg white: egg-white IgE 2.74 kU/L and
OVA-IgE 2.44 kU/L are our cut-off points, showing spec-
ificity of 93% and a PPV of 86%. No significant values
were found for OVM-IgE, although we would argue that
these levels alone may be more useful in challenges
with boiled egg (assuming that the other allergens may
lose their allergenic power when heated) while using
raw egg there are more active allergens to consider.

Further prospective multi-centered studies with larger
sample sizes are needed to confirm and generalize the util-
ity of our proposed cut-offs and to identify cut-off values
for the rest of the egg (and other food) allergens.

However, OFC remains the best tool available until this
or other values have been validated, especially to confirm
the resolution of the allergy in patients with decreasing spe-
cific-IgE levels. One exception to this involves cases where
the patient reports accidental dietary transgressions, with-
out symptoms, in which the OFC may be avoidable.

Limitations

Our article is a retrospective study reflecting our daily clini-
cal practice, where our goal is to achieve tolerance as soon
as possible and to avoid exposing the patient to unneces-
sary risks. Moreover, since we had no funding for this study,
we could not implement standardized cooking protocols.

Additionally, not all the patients underwent an OFC
regardless of their specific IgE levels, as in other reports.
Instead, children were challenged only when we thought
they had overcome their allergy, as we assumed persistent
allergy when the specific IgE remained high.
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