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To the Editor

Allergies to hen’s egg and cow’s milk are the most common allergies in infants and young
children. Wilson et al.(1) reported egg white sensitization in 8% of children with a median
age of 7.7 years, but prevalence varies among studies. The majority of children with hen’s
egg allergy become tolerant as they grow older (“natural tolerance™), with resolution of egg
allergy in ~50% by 27-72 months of age(2,3). A recent review summarizes research on food
allergy resolution(4).

For patients with persistent food allergies, different therapies, including oral immunotherapy
(OIT), are studied. OIT has been shown, in subjects with allergies to egg and several other
foods, to successfully desensitize to the culprit food(s) while increasing levels of antigen-
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specific 1gG4 and slowly decreasing or maintaining levels of antigen-specific IgE(5-8).
Studies suggest that most participants have to continue to ingest the allergen regularly to
maintain desensitization. Only a small subset reached sustained unresponsiveness for the
studied timeframe when discontinuing egg consumption(5-7). In contrast, individuals who
are naturally tolerant to egg don’t need to ingest egg regularly to stay desensitized.

In this exploratory study, we interrogated differences in plasma immune responses among
participants who outgrew an egg allergy, those who were egg-allergic and successfully
desensitized by egg-OIT, and non-egg-allergic controls. Understanding the differences
among these populations may help to identify why most participants after OIT have to
maintain eating the food to stay desensitized while this is not necessary in naturally
developed tolerance. As a long-term goal, this may aid in the development of improved
treatments for egg allergy.

We identified 24 egg-allergic participants who were successfully desensitized by egg-OIT
and therefore were analyzed as participants in the pre- and post-egg OIT group, 28 non-egg-
allergic participants, and 30 who outgrew their egg allergy, defined by questionnaires. All
participants had other atopic diseases, including other food allergies (Table 1). We compared
specific IgE (SIgE) and 1gG4 (slgGy) levels to hen’s egg and its major components (Gal d 1,
Gal d 2 and Gal d 3). See the Supporting Information for details. Table S1 lists results of the
pairwise analyses.

sIgE levels to egg and its components were each significantly greater (Q (FDR-adjusted
P)<0.01, Figure 1A) among pre- and post-OIT participants than they were in the naturally
tolerant and non-egg-allergic participants. Egg-OIT resulted in a weak reduction (model
estimates between —0.1 and —0.27 (log10 scale); standard error (SE) between 0.05-0.1) of
sIgE levels from pre- to post-egg-OIT for egg and Gal d 1-3 (Q between 0.02-0.13). slgE
levels between participants who were never allergic to egg vs. those who outgrew their egg
allergy showed similar, negligible differences (estimates between 0.05-0.25; SE between
0.12-0.17, Q between 0.1-0.71). The percentage of participants who were sensitized to egg
and Gal d 1-3, judged by slgE>0.35KU/L, was comparable between the naturally tolerant
and non-egg-allergic participants (Figure S2).

slgG, to egg and Gal d 1-2 were significantly (Q<0.0001, Figure 1B) lower in egg-allergic
participants than in those treated by egg-OIT or in the egg naturally tolerant or non-egg-
allergic individuals. No slgG,4 to Gal d 3 was found in any of the egg-allergic participants
(detection limit 0.1mg/L) but was detected in the other groups (50% of post-OIT, 15% of
naturally tolerant, 11% of non-egg-allergic samples). For slgG4 to egg and Gal d 2, post-OIT
levels were greater than those in naturally tolerant and non-egg-allergic individuals (Table
S1).

This study has several limitations (see also Supplement). The status of natural tolerance was
determined based on questionnaire, but the time when natural tolerance was achieved, and
whether egg was incorporated in their diet, are not known, nor did we have samples pre and
post natural tolerance. Therefore, we also have no information about the sIgE or slgG, levels
of these participants before they outgrew their egg allergy. Qamar et al.(9) reported no
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difference in egg-sIgE at the time of diagnosis of egg allergy between participants
continuing to be allergic and those who became naturally tolerant, while sensitization to Gal
d 1 was found to be associated with a 2.5-fold increased risk of persistent egg allergy(3). 22
of the 24 individuals who underwent egg-OIT received a course of Omalizumab. Several
half-lives had passed after the last administration of Omalizumab before sample collection,
but a residual effect of Omalizumab on the sIgE or slgG, levels cannot be excluded.

The strength of this study is that we could compare three different egg-allergic conditions
with non-egg allergy.

In summary, we found that egg-OIT only weakly influenced sIgE levels, based on
comparing pre- with post-OIT levels within the studied OIT time frame. Participants who
became naturally tolerant to egg or were never egg-allergic showed lower sIgE levels than
pre- and post-OIT participants. Other studies evaluating sIgE levels after 10+ months of egg-
OIT found that egg sIgE levels were lower when compared to baseline levels(5,7).
Conversely, egg-OIT caused slgG, levels to egg, Gal d 1, and Gal d 2 to increase to levels
similar to those in naturally tolerant and non-egg-allergic participants. However, we cannot
say how much the low slgG, levels in the group of egg-allergic participants might have
reflected egg avoidance.

In conclusion, we show that egg-OIT results in slgG, levels similar to those in non-allergic
or naturally tolerant individuals, while the sIgE levels remain greater than in these two
groups. Data from our limited pilot study suggest that the greater sIgE levels in the
participants post-OIT, compared to those who outgrew their egg allergy, represents one
possible reason why naturally tolerant participants don’t need to ingest the culprit food to
stay desensitized while it is necessary in most cases after OIT. However, given the limited
statistical power (see also Statistical analysis in the Supplement), further analysis of data
from larger OIT studies is needed to confirm whether sIgE levels post-OIT eventually
resemble those of naturally tolerant or non-allergic individuals. If a subgroup of individuals
shows such a reduction in sIgE levels, these individuals could be studied for their potential
to remain desensitized to egg even after stopping daily maintenance of OIT.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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sIgE (A) and slgGy4 (B) levels to egg and 3 components (Gal d 1-3) in participants who were
never egg-allergic, allergic to egg and subsequently successfully desensitized by OIT to egg,
or outgrew their egg allergy. Q values (FDR adjusted P) by likelihood ratio test in liner
mixed effects model. Each plot had a Q < 0.0001 by Kruskal-W?zallis test.
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Table 1:
Study demographics.
Non-egg-allergic Pre-/post-egg OIT$ Egg-allergy outgrown | pygue*

Participants (n) 28 24 30

Sex female, n (%) 19 (68%) 8 (33%) 8 (27%) 0.004
Age in years, median (range, IQR) 8.5 (4-18, 3.25) 8 (3-24,5.25) 10 (2-24,5) 0.24
History of asthma 12 (43%) 14 (61%) [1 NA] 19 (73%) [4 NA] 0.08
History of atopic dermatitis 22 (79%) 20 (87%) [1 NA] 21 (81%) [4 NA] 0.76
History of allergic rhinitis 21 (75%) 15 (65%) [1 NA] 18 (69%) [4 NA] 0.60
History of allergy to food(s) different from egg, n (%) | 27 (96%) 23 (96%) 30 (100%) 0.53

$These 24 participants were part of the pre- as well as post-egg OIT group. The pre-egg OIT demographics information is provided.

*
P values by Fisher’s exact test or Kruskal-Wallis test.

[NA] numbers of participants with unavailable data.
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