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Introduction

Egg allergy is one of the most common pediatric food al-
lergies affecting 0.5%−10% of children and infants [1]. Allergic 
reactions occur when antigen-specific Immunoglobulin E (IgE) 
binds to its high-affinity receptors on granulocytes, activating 
their effector functions and release of inflammatory mediators 
[2,3]. Several egg-white proteins contribute to IgE sensitization, 
of which Ovomucoid (OVM) is considered a major allergen, des-
ignated as Gal d 1 (WHO-IUIS). Ovomucoid is resistant to heat 
and digestive enzymes, and IgE recognition of the OVM protein 
is indicative of a more persistent allergic phenotype [4]. Addi-
tionally, IgE recognition of a greater number of sequential epit-
opes is shown to be associated with greater severity of allergic 
reactions [4].

There are two types of food allergy reactions; immediate and 
delayed. A baby can have either or both Immediate reactions 
are also called IgE-mediated alllergies. This is because the ba-
by’s immune system creates specific IgE antibodies to a certain 
food. If a baby is given the specific food, they are allergic to; the 
IgE antibodies will recognise it and cause the rapid release of 

chemicals, including histamine, that trigger inflammation and 
allergic symptoms. Symptoms appear within minutes, or up to 
2 hours after eating the food responsible [5-8]. Delayed reac-
tions are called non-IgE mediated allergies because they are not 
controlled by IgE. Instead, it is believed such reactions are regu-
lated by immune cells. Symptoms appear 4-72 hours after eat-
ing the food [5-8]. Over the past few years, various groups have 
shown that induction of other antibody isotypes, such as IgA, 
IgG1, IgG4, and IgD, can improve IgE-mediated reactions [4].

In particular, several clinical trials of egg oral immunotherapy 
reported increases of serum antigen-specific IgG4, IgG1, and 
IgA in patients who responded to treatment [4].

Interestingly, the ability of the antibodies to block IgE-me-
diated responses could be largely dependent on their antigen 
specificity rather than isotype [4].

However, recent research in food allergy has mainly focused 
on understanding epitope-specific repertoire of IgE and IgG4, 
with only a limited number of studies addressing epitope speci-
ficity of IgG1, IgA, and IgD [4].
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Most reactions to egg are mild. Commonly infants refuse the 
egg-containing food, develop redness and sometimes swelling 
around the mouth and may vomit after eating. Stomach ache or 
diarrhoea may also occur. Symptoms nearly always occur imme-
diately or within 2 hours of eating the food [9,10]. The more the 
egg is cooked or processed the less likely it is to cause a reaction 
[11]. Rarely, some children also develop a more severe reaction 
with cough, difficulty breathing, an asthma-type wheeze or 
even anaphylaxis [12]. Further reactions do not, as a rule, be-
come increasingly severe unless a greater amount or a less well-
cooked form of egg is eaten. Accidental skin contact usually only 
causes a rash but no generalized or dangerous symptoms. Egg 
allergy may also be responsible for worsening of eczema, but 
this is usually more difficult to diagnose given the slower time 
to onset of symptoms [12].

The diagnosis of egg allergy is based on the history of pre-
vious reactions, and can be confirmed by Skin Tests (SPTs) or 
blood tests (IgE/RAST) [13].

Allergic reactions to egg can be mild, moderate or severe 
(anaphylaxis) [9,10]. There are certain things that affect how 
severe an allergic reaction may be, including the amount of egg 
eaten, and how well the egg was cooked. Egg does not have to 
be eaten to cause an allergic reaction, coming into contact with 
egg shells or touching (raw) egg can cause allergic symptoms 
usually affecting the skin in highly sensitive individuals [9,10].

Small amounts of egg protein may be passed through moth-
er’s milk during breastfeeding. If the infant has no symptoms 
the mother can continue eating egg. However, if the infant has 
any gut or skin symptoms such as eczema, they may benefit 
from the mother trialling excluding egg from her diet. If there 
is no improvement in symptoms after two weeks, eggs can be 
reintroduced back into the mother’s diet [14].

In eggs, two proteins, ovomucoid and ovalbumin, have been 
found to be responsible for egg allergies [15]. Egg whites are 
more allergenic than the yolk, but if child has an egg allergy it 
is better for him/her to avoid the entire egg for a couple of rea-
sons. First, the egg yolk still contains allergenic proteins. Also, 
it is impossible to completely separate the egg yolks from the 
whites [16].

The most common exposure that causes reactions to egg is 
ingestion. However, there is a potential for airborne reactions. 
It is important to remember that airborne reactions can occur if 
eggs are cooked on a stove top near an egg-allergic child. This is 
because while the egg is being cooked, egg protein is released 
into the air. This protein can then cause a reaction in your child.

Therefore, our aim in this present study is to examine ana-
phylaxis to egg, through breast milk or airborn allergen. In this 
study, we intend to present a case of a child with anaphylaxis 
whose mother ate eggs.

Patient

The patient’s mother stated that for the first time at the 
age of 9 months, after eating a whole egg and breastfeeding, 
45 minutes later, the child suffered severe restlessness, hives, 
wheezing and vomiting for 20 minutes. According to the history, 
a prick test was performed for the patient, in which the yolk 
and egg white of wheat, soy and tree almonds were positive. In 

order to solve the mystery of whether the secretion of egg al-
lergens in breast milk caused anaphylaxis or aero-allergens, the 
patient was challenged, so that first the mother and the child 
were separated and kept in two separate rooms, and then Eggs 
were fed to the mother and due to the fact that one to three 
hours later, allergens are secreted in breast milk, the child was 
fed milk on two occasions at 1 and 3 o’clock, and no symptoms 
were recorded from the child. Two months after this challenge, 
the child again suffered anaphylaxis in the arms of his older sis-
ter who had eaten an egg. According to the mother, he had eat-
en an egg almost 10 minutes before hugging the child. With all 
the findings, it was proved that egg aerosols cause anaphylaxis.

But in response to the next question, which egg epitope can 
cause anaphylaxis with its aerosol? For this reason, CRD was 
requested for the patient.

In tested of WHOLE EXTACT, KUA/L of egg white is equivalent 
to 1.5.

KUA/L was shown to be <0.01 for yolk, while for none of the 
white epitopes including ovumucoid, ovalbumin, ovotransfer-
rin, lysozyme and serum albumin, positive 5 was not reported. 
Also, about the yolk Gal d and 5 Gal d-yolk, it was negative.

Discussion

In general, the examination of the studied child showed that 
the egg allergy was due to inhalation and not through breast 
milk. No positive serum was reported for any of the white epit-
opes, including ovum, ovalbumin, ovotransferrin, lysozyme, and 
albumin, and negative tests were also reported for Gal d and 5 
Gal d-yolk.

It has been shown that understanding the molecular mecha-
nism of allergic sensitization may help to improve diagnostic, 
prognostic and therapeutic approaches in food allergy.

Previous studies have already reported that milk-BBEA and 
peanut-BBEA have excellent reliability and sensitivity in detect-
ing allergenic epitopes, providing further insight into the role of 
IgE and IgG4 pools in disease phenotypes and outcome progno-
sis. They offer milk oral immunotherapy [17].

In a similar study, an assay called egg-BBEA was developed 
to measure the levels of five antibody isotypes, i.e., IgE, IgG4, 
IgG1, IgA, and IgD, to peptides covering the entire sequence of a 
major egg white allergen—ovomucoid. In this study, it is shown 
that egg-BBEA, similar to other high-performance technologies, 
has screen effects that can be identified and eliminated. And is 
a reliable assay with high agreement and low variability among 
technical replicates [4].

It has been shown in the study of Suprun et al, that IgE di-
rected at sequential peptides associated with egg allergy, con-
stituting immunogenic IgE epitopes previously identified by 
other groups and demonstrating sensitivity of egg-BBEA for epi-
tope detection [4].

Also found that EA children had variable but on average high-
er esIgD, while AC showed greater levels of esIgA and esIgG1 
antibodies [4].

Furthermore, found that esIgE was highly correlated with 
esIgD in AC but not EA patients, which may indicate that while 
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atopic patients have low levels of IgE, it is produced by plasma 
cells coming from a direct isotype switch from IgD+ B cells, re-
sulting in lower-affinity IgE antibodies. Different antibody iso-
types may inhibit IgE-mediated allergic reactions, given they 
have similar specificity to an antigen, and in this cohort, EA pa-
tients had high egg sensitization with median egg sIgE of 49.9 
kUA/L, which might have rendered antibody repertoire profiles 
different from patients with lower sIgE levels. However, these 
results provide basis for further studies that should include 
broader allergic population and a larger number of control par-
ticipants [17,18].

There are sparse epidemiological data on the frequency of 
reaction to food particle inhalation in children with food allergy. 
An Internet-based survey showed that in 51 responders, me-
dian age of 7 years, with anaphylactic reactions to foods, most 
reactions (78%) occurred after ingestion, eight (16%) reactions 
occurred after exclusive skin contact, and three (5.9%) reactions 
occurred after exposure to aerosolized food. Airborne food al-
lergens are generated when the food is cooked, particularly 
boiled or steamed, or manipulated, especially cutting or clean-
ing [19].

Sometimes a food can be eaten with no problem, but issues 
arise only when small particles of it are inhaled. This is referred 
to as hypersensitivity to foods by inhalation. This phenomenon 
can occur with peanuts, cow’s milk, fish, shellfish, seeds, soy-
beans, cereal grains, legumes, hen’s egg, coffee, and flour. In 
fact, there have been several reports of steam allergy to le-
gumes. Typical symptoms of an airborne allergy to food parti-
cles often include runny, watery eyes, coughing, wheezing, and 
asthma. An anaphylactic reaction is serious and less common 
but can occur [20].

It is worth noting that systemic anaphylaxis to food allergens 
is very rare, yet striking examples have been reported. One re-
port described an 11-year-old boy who had anaphylaxis while 
his mother was cooking rice. He was able to consume rice with-
out any symptoms, but bronchial challenge with rice induced 
anaphylaxis [21]. Another report described anaphylaxis in an 
8-year-old girl while white potatoes were being boiled at home 
[22]. IgE-mediated allergy to potato was evidenced in her by 
positive skin prick, specific IgE, basophil histamine release, and 
passive transfer testing [22]. A 6-year-old boy with multiple 
food allergies had anaphylaxis from being merely in the vicinity 
of fried fish and urticaria while in the vicinity of uncooked fish 
or egg. Skin prick testing and specific IgE were strongly positive 
to egg, fish, shrimp, and crab. Fatal anaphylaxis occurred in a 
woman after walking through a milk storage room in a barn. Her 
serum specific IgE was known to be positive to casein [23]. A 
33-year-old male on a milk-free diet due to milk allergy in child-
hood complained of shortness of breath with loss of conscious-
ness while he was milking sheep. He had positive skin prick and 
specific IgE tests to casein, lactoglobulin, and whole milk. He 
later discovered that wearing a gas mask while milking prevent-
ed further attack [24].

Conclusion

The findings obtained in the present study showed that the 
food allergy in the baby was caused by egg inhalation. However, 
the examination of egg epitopes has also indicated that they 
are negative.

Finally, after reviewing the findings of the current study and 
reviewing similar studies, the authors of this study raised three 

questions about the necessity of continuing more extensive 
studies in this field.

1. Are the epitopes known as the most common epitopes of 
egg white, such as “ovum, ovalbumin, ovotransferrin, lysozyme, 
and albumin” in the Iranian race, also considered as major al-
lergies? 

2. Given that specific IgE does not play a role in allergic reac-
tions to eggs, what is the role of other IgA, IgG1, IgG4 antibod-
ies in the development of this allergy? 

3. Is there an epitope in the egg that has not been discovered 
that causes anaphylaxis?
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