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Abstract
Food allergy occupies a significant place among disorders that

impair the quality of patients’ lives, bringing a large number of
restrictions to their diet and lifestyle. Therefore, the purpose of
this study is to examine the clinical features of allergy to chicken
eggs with the determination of key trends in diagnosis and treat-
ment. A descriptive and comparative analysis of three cases was
carried out with a large-scale assessment of specific
Immunoglobulins E (IgE), determined by the enzyme-linked
immunosorbent assay. It becomes clear, that due to the high preva-
lence of allergy to white and yolk of chicken eggs in the general
population (among the Polish population including), chicken eggs
have severe allergenic characteristics and may display various
symptoms that may be problematic to differentiate. The patients
from the presented cases were characterized by a severe course of
the disease – minimal consumption of chicken eggs led to the
development of urticaria, swelling of the eyelids, and bron-
chospasm, which required urgent administration of adrenaline and

hospitalization. For the purpose of diagnosis, patients with ana-
phylactic reactions are highly restricted, because methods of skin
prick testing, and provocation tests (oral and nasal) are contraindi-
cated. In this regard, molecular diagnostics and the determination
of specific immunoglobulins E for ovalbumin, ovomucoid, and
other glycoproteins are recommended. This research can lead to
the creation of purified recombinant allergens for use in the pro-
cess of diagnosis and treatment, as well as in the food industry,
also, it emphasizes the introduction of preventive measures for the
development of anaphylaxis.

Introduction
Currently, most allergies are related to food products, and

according to the estimates of the World Allergy Organization
(WAO), more than 10% of people worldwide suffer from food
allergies.1 Despite the necessity of consuming food to maintain
life and health, it remains particularly unclear why the human
body identifies certain foods as harmful, which is the basis for the
development of intolerance to them. Nevertheless, significant
progress has been made in understanding the mechanisms of aller-
gic reactions. According to E. Johansson and T.B. Mersha,2 it was
even shown that the risk of the disease in a child is up to 80% if
there are hereditary factors.

Zambrowicz et al.3 pay attention to chicken eggs as a source
of necessary nutrients that have a beneficial effect on human
health; there are also biologically active compounds that affect
metabolic processes, especially in the cardiovascular system and
muscles. These nutrients include proteins, lipids (including high-
density lipoproteins), carotenoids, and other biologically active
compounds exhibiting antioxidant, antimicrobial, immunomodu-
latory, anti-inflammatory, and pro-inflammatory properties.4
Chicken eggs also contain essential B vitamins, fat-soluble vita-
mins, trace elements, choline, and a relatively small amount of sat-
urated fatty acids compared with other food sources of animal ori-
gin.5 Therefore, the high nutritional value of chicken eggs makes
them a valuable component of dietary nutrition not only for people
with an increased need for proteins (such as children and the elder-
ly), but also for the general population.

Chicken eggs, which are a rich source of useful substances,
occupy one of the first places among food allergens. A recent
study among European countries showed that in Łódź (Poland),
among children aged 7 to 10 years, allergies to chicken eggs
account for 5% of all food allergies and give way to cow milk and
peanuts.6,7 Most allergens are contained in the egg white, but the
yolk also contains substances with allergenic activity.8 Thus, aller-
gy to chicken eggs occupies an important place in the context of
food sensitization, which forces patients to resort to dietary
restrictions and deprives them of the opportunity to consume this
product, which has a number of useful properties. S.H. Sicherer et
al.9 stratified patients with allergy to chicken eggs as “highly
allergіс” and “not highly allergіс”, which allows to individualize
the approach to therapy for each patient depending on the severity
of clinical manifestations.

Correspondence: Maria Zofia Lisiecka, Department of Allergology,
National Medical Institute of the Ministry of the Interior and
Administration, Warsaw, Poland.
E-mail: mariazofialisiecka@gmail.com

Key words: food allergy, Immunoglobulin E, allergen immunotherapy,
elimination diet, anaphylaxis.

Conflict of interest: the author declares no potential conflict of interest.

Funding: none.

Ethics approval and consent to participate: all procedures performed in
the study were in accordance with the ethical standards of the institution-
al research committee and with the 1964 Helsinki Declaration and its
later amendments.

Patient consent for publication: informed consent was obtained from all
individuals included in this study.
Availability of data and materials: the data that support the findings of
this study are available on request from the corresponding author.

Received: 26 Fubruary 2024.
Accepted: 17 June 2024.
Early view: 9 August 2024.

This work is licensed under a Creative Commons Attribution 4.0 License
(by-nc 4.0).

©Copyright: the Author(s), 2024
Licensee PAGEPress, Italy
Healthcare in Low-resource Settings 2024; 12(s2):12430
doi:10.4081/hls.2024.12430

Publisher's note: all claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organi-
zations, or those of the publisher, the editors and the reviewers. Any
product that may be evaluated in this article or claim that may be made
by its manufacturer is not guaranteed or endorsed by the publisher.

[page 38]                                             [Healthcare in Low-resource Settings 2024;12(s2):12430]

Non
-co

mmerc
ial

 us
e o

nly



Therefore, there is promise and significance in exploring the
issue of food allergy within the framework of variations in clinical
presentations, leading to the development of treatment and diag-
nostic strategies rooted in a comprehensive understanding of the
underlying principles of etiopathogenesis. Therefore, the task of
this study is to investigate the clinical features of this food allergy
on the basis of three clinical cases and other published investiga-
tions, as well as to determine promising research directions.

Materials and Methods
At the beginning of the study, three clinical cases that demon-

strate a variety of clinical manifestations of an allergy to chicken
eggs were selected. All patients were hospitalised in the National
Medical Institute of the Ministry of Internal Affairs (Department of
Allergology) between 2021 and 2022.

In the first case patient M., 45 years old, who has been allergic
to chicken eggs from early childhood, still has attacks of bronchial
asthma in the kitchen where chicken broth is cooked. At the same
time, small amounts of chicken yolk, which can remain and dry on
poorly washed dishes, can cause symptoms of anaphylaxis:
swelling of the face, eyelids, and lips, as well as symptoms of gen-
eralized urticaria and bronchospasm, which needs the administra-
tion of adrenaline. In the second case, 13-month-old patient I.,
after eating 4 teaspoons of scrambled eggs almost immediately
developed generalized urticaria, bilateral swelling of the upper
eyelids, cough, and shortness of breath. In the third case, 8-month-
old patient K. ate a small piece of omelet and after 30 seconds she
developed shortness of breath, swelling of the upper eyelids of
both eyes, and swelling of the face. These symptoms lasted
approximately 6-7 hours.

All of them were physically examined, and for the next diag-
nostic intervention, blood serum was collected for the determina-
tion of specific Immunoglobulin E (IgE) in kilounits per liter
(kU/L) to chicken egg white, chicken egg yolk, ovalbumin, ovo-
mucoid, conalbumin, and lysozyme. For this, the Enzyme-Linked
Immunosorbent Assay (ELISA) technique was applied to the
Phadia 100 analyser. Patients were also examined for complete
blood count, urine analysis, Electrocardiogram (ECG), chest x-ray,
but these diagnostic procedures were not presented in the study,
since their results had no practical value for making a diagnosis of
food allergy. All patients were treated with an elimination diet, but
based on the results of an immunological study, none of them
responded adequately to treatment. Patients also continued to pre-
sent respiratory symptoms, which could also be life-threatening.
The patients were given new therapeutic recommendations, but

this information was not covered during this follow-up, since the
subjective status of the patients was not re-evaluated and immuno-
logical tests were not carried out to determine the titer of specific
immunoglobulins E.

The article also used descriptive methods and methods of com-
parative analysis, which were used to search for and determine the
characteristics of chicken egg allergens and their role in the clinical
manifestation of patients with food allergies, the share and role of
immunotherapy, current trends and the establishment of diagnostic
methods, as well as the prospects for further research.

Results
Among the known components of eggs, five are distinguished

by strong genetic properties and are considered the main allergens
of chicken eggs. These are glycoproteins: ovomucoid (Gal d 1),
ovalbumin (Gal d 2), ovotransferrin (Gal d 3), lysozyme (Gal d 4)
and albumin (Gal d 5).10

Table 1 provides information on chicken egg allergens con-
tained in two databases: Allergen WHO (World Health
Organization) / IUIS (International Union of Immunological
Societies) and Allergome. According to the recommendations of
the WHO/IUIS subcommittee, allergens are indicated by the first
three letters of the generic name of the organism from which the
allergen originates and the first letter of its species name. In the
case of chicken egg allergens, this is the abbreviation Gal d (Gallus
domesticus) (Table 1).

During the examination of all mentioned patients, the determi-
nation of specific IgE to chicken egg white, chicken egg yolk,
chicken meat, chicken proteins (ovalbumin, ovomucoid, ovotrans-
ferin, lysozyme) was used in order to answer a number of ques-
tions: i) is intolerance to chicken eggs or meat associated with the
development of an allergic reaction? ii) to which of the compo-
nents (protein or yolk) is there this intolerance? iii) what specific
protein does this intolerance exist for? 

As can be seen from Table 2, patient M. had high titers of anti-
bodies to chicken white, yolk, and meat, so it was inappropriate to
determine indicators for particular proteins, since their result was
expectedly high and it would not affect either the diagnostic or
treatment tactics. Despite the use of a strict elimination diet for 40
years of life (that is, the diagnosis of allergy to chicken eggs was
made at the age of 5), the patient still has not only an allergic con-
dition but also continues to have life-threatening clinical symp-
toms. In most children, allergy symptoms can disappear between
the ages of 2 and 5 years (although patients I. and K. present symp-
toms of food allergy even before the age of 1 year), and sometimes

                                                                           Social and political factors affecting public health

Table 1. Chicken egg allergens in yolk and white.
                     Аbbreviation                        Name                                                          Аbbreviation                                 Name
1                             Gal d 1                              Ovomucoid                              9                              Gal d Clusterin                                    Clusterin
2                             Gal d 2                             Ovoalbumin                             10                                 Gal d IgY                                Immunoglobulin Y
3                             Gal d 3                            Ovotransferin                            11                               Gal d PGDS             Lipocalin type prostaglandin D-synthase
4                             Gal d 4                             Lyzocyme C                            12                                 Gal d OIH                          Serine Protease Inhibitors
5                            Gal d 5*                           Alpha-livetin                            13                            Gal d Ovomucin                                  Ovomucin
6                            Gal d 6*                                YGP42                                 14                            Gal d Phosvitin*                              Casein Kinases
7                        Gal d Apo I*                    Apovitellenin-1/-4                        15                                Gal d RFBP                        Riboflavin-binding Protein
8                       Gal d Apo IV*                    Apovitellenin-4                                                                                                                                
*allergens contained in the yolk of chicken eggs. Source: created by the authors.

                                                             [Healthcare in Low-resource Settings 2024;12(s2):12430]                                            [page 39]

Non
-co

mmerc
ial

 us
e o

nly



they persist up to 10 years or even appear only in adulthood and on
the example of patient M., this disease can accompany the entire
life.11,12

Allergy symptoms can be represented by damage to various
organ systems and varying degrees of severity. It can manifest as
signs of gastrointestinal disorders (such as abdominal pain, vomit-
ing, diarrhoea, meteorism), skin itching and/or atopic dermatitis,
urticaria, rhinitis and/or conjunctivitis, in more severe cases – asth-
ma and swelling of the larynx.11 A. Bongiovanni12 observed that in
patients with cutaneous manifestations, this hypersensitivity is
very common and sometimes very intense. According to the
EuroPrevall study, in which 12049 infants were included, among
whom 0.7% had an egg allergy, while the presence of eczema at
the time of examination and in the anamnesis increased the risks of
allergy more than 9 times, rhinitis symptoms – 3 times, and atopic
dermatitis disease – more than 1.5 times. Taking antibiotics in the
first days of life also played a role, which is probably mediated by
the effect on the intestinal microbiota. The researchers also note
that the age of introducing eggs into the diet was not associated
with egg allergy.13 It is interesting that the examined patients did
not have previous atopic reactions, and the development of allergy
debuted with episodes of anaphylaxis.14

People with an allergy to chicken eggs often have urticaria,
especially in its two forms – acute and contact. In the study by H.
Ünsal et al.15 in which 102 children were included, urticaria was
observed in the second place after manifestations of allergy to
chicken eggs in the form of atopic dermatitis (65.6%) – 18.6%.
Contact urticaria is especially common in children and after inges-
tion of eggs, occurs mainly around the mouth and is sometimes
accompanied by erythema. It is noteworthy that in the same study,
children demonstrated attention to warmed (92.3%) and baked
eggs (87.2%), which also correlated with the perception of the
yolk. The patients from the described clinical cases had a high
level of immunological reactivity, due to which they could not tol-
erate any chicken egg proteins, even after thermal exposure, and
the severity of allergic reactions did not depend on the amount of
these proteins.

It is worth mentioning the rare forms of allergy to chicken egg
proteins, which can get not only through food consumption.
Respiratory symptoms (such as hay fever, bronchial asthma, rhini-
tis) and conjunctivitis are characteristic not only among children,
but also among adults – this is sometimes observed in workers of
the food industry and poultry farms who came into contact with
aerosols containing egg powder or liquids from components of
chicken eggs, which is clinically similar to baker’s asthma to
wheat allergens, and only some of these patients also develop food
allergies.16,17 Another consequence of inhalational allergy can be
bird-egg syndrome, specifically of adults (especially women),

although it can also occur in childhood, which was mentioned ear-
lier. Bird-egg syndrome refers to a rare form of allergy character-
ized by hypersensitivity reactions to avian proteins, particularly
those found in bird eggs. This syndrome typically manifests as res-
piratory symptoms such as hay fever, bronchial asthma, rhinitis,
and conjunctivitis upon exposure to aerosols containing egg pow-
der or liquids from components of chicken eggs. Workers in the
food industry or poultry farms who come into contact with such
aerosols are at risk of developing this syndrome, which can resem-
ble baker’s asthma caused by wheat allergens. Bird-egg syndrome
may also occur in individuals with egg allergies who develop res-
piratory symptoms upon exposure to avian proteins, even without
ingesting eggs. In addition to respiratory symptoms, individuals
with bird-egg syndrome may experience other allergic reactions,
such as Oral Allergy Syndrome (OAS), which presents as swelling
of the lips and itching of the oral mucosa, sometimes accompanied
by abdominal pain and vomiting. Rare cases have also been report-
ed where bird-egg syndrome is associated with ulcerative colitis, a
form of inflammatory bowel disease. In such cases, eliminating
eggs from the diet can lead to significant improvement in symp-
toms, highlighting the importance of testing for food hypersensi-
tivity and adhering to a hypoallergenic diet in the management of
inflammatory bowel diseases.16,17

Sometimes people with egg allergies also develop OAS, which
is usually seen in people with allergies to fruits, vegetables, and
nuts, and the most important symptoms of this syndrome are
swelling of the lips and itching of the oral mucosa, sometimes
abdominal pain and vomiting.18 Rare cases include ulcerative col-
itis (colitis ulcerosa) – in this case, it is worth mentioning the fol-
lowing clinical situation: the patient L., 44 years old, who suffered
from ulcerative colitis for 20 years, was tested for a possible food
allergy, and one of the in vitro tests with chicken eggs gave a pos-
itive result. The patient followed an egg-free elimination diet and
saw immediate improvement, and 9 months later, at her last exam-
ination, she considered herself completely cured. Thus, testing for
food hypersensitivity and adherence to a hypoallergenic diet can
have a significant place in the diagnosis and treatment of inflam-
matory bowel diseases, which has been confirmed in scientific
studies.19

The first stages of the diagnostic tactic often include elimina-
tion diets, which involve removing one or more food groups from
the diet; however, this strategy can lead to problems, as children
may experience weight loss, eating disorders, and stunted growth
resulting from malnutrition.20 However, in the described cases,
dietary restrictions are of a forced nature, since the consumption of
food products containing chicken eggs and/or meat can pose a
threat to health and life, so this is the first step in solving the issue
of food intolerance. At the same time, it is worth mentioning other
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Table 2. Titers of specific Immunoglobulin E (IgE) (kU/l) before and after elimination diet
                               Patient M., 45 years            Patient I., 8 months           Patient K., 13 months
                                                  Before                After                            Before                  After                           Before            After
Сhicken egg white                              ND                       30.4                                   43.75                       54.8                                   17.4                 2.84
Сhicken egg yolk                                                             18.3                                    0.51                        0.35                        ND
Сhicken meat                                                                   100                       ND              
Gal d 1                                                                              ND                                     1.06                        0.81                                   8.73                 1.87
Gal d 2                                                                                                                         0.25                        0.32                                   0.09                 0.02
Gal d 3                                                                                                           ND                                                    ND                     0
Gal d 4                                                                                                                                                                                                                           0.07
ND, Not Determined; the reference value is up to 0.35 kU/L Source: created by the authors.
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diagnostic methods that can be used to establish a diagnosis of
food allergy, in the case that the disease has a mild or moderate
course of severity, and there are no contraindications to these pro-
cedures. In vivo diagnostics, such as a Skin Prick Test (SPT),
involves applying a small amount of a target allergen to the epider-
mis using a needle or scarifier, which allows the allergen solution
to penetrate into the body.21 The severity of the reaction is then
assessed by calculating the diameter of the affected area, which is
considered a qualitative indicator, as there is currently no unified
way of interpreting these data.22 Also, this method is associated
with significant risks due to the unpredictability of the results, tak-
ing into account the direct impact on the patient caused by aller-
gens, which was reported in a number of case reports – therefore,
for the subsequent treatment of anaphylaxis, it is necessary to have
appropriate equipment and consumables, such as epinephrine, an
artificial pulmonary ventilation kit.23,24 An additional problem that
arises during SPT is the insufficient representation of allergen
extracts due to biological variability of allergen sources, which
often leads to false-negative results.21

In vivo methods include Oral (OPT) and Nasal Provocation
Tests (NPT), which demonstrate good results in examining adult
patients with food allergies.25 A Double-Blind, Placebo-Controlled
Food Challenge (DBPCFC) is the gold standard for confirming the
diagnosis of food allergy, although it is time-consuming and not
without risk, it is possible to conclude that such research methods
are more specific than SPT and have a tropic effect with the devel-
opment of gastrointestinal and respiratory reactions.26 It is worth
noting that in this case report study, a 21-year-old patient with an
allergy to chicken eggs also underwent immunological testing
(such as Polycheck, ALEX multiplex test, ISAC, ImmunoCAP),
where she received positive titers of IgE to Gal d 1, Gal d 2 and
negative IgE for Gal d 3, Gal d 4 and Gal d 5. In the study by J.
Kido et al.25 which included 103 children with suspected chicken
egg allergy, a diagnostic program was performed that included an
OPT, molecular diagnostics, and SPT. D.V. Maltsev26 came to the
conclusion that these methods should be performed with the usage
of both raw and heated eggs, with OPT demonstrating more pro-
nounced results in the case of a reaction to raw eggs without a reac-
tion to heated ones, unlike SPT and IgE tests.

The possibility of using allergenic molecules in the last decade
initiated a new phase of diagnostics, which is now called Precision
Allergy Molecular Diagnostic Applications (PAMD@), this made
it possible to improve the management of patients with food aller-
gies.27, 28 In the described cases, the use of molecular diagnostic
methods plays an important role, as it is minimally invasive, highly
accurate and allows monitoring the effectiveness of the therapeutic
measures. Returning to the data in Table 2, it is possible to con-
clude that patient I. had no dynamics of titers of diagnostic anti-
bodies after the elimination diet therapy. In patient K., the dynam-
ics turned out to be positive, but insufficient in combination with a
history of anaphylaxis, which requires the continuation of strict
dietary restrictions. Thus, unmet medical requests for the efficient
treatment of food allergies represent a significant challenge for
today’s society. The development of allergy diagnostics has greatly
benefited from advancements in the molecular identification of
allergens. For such patients, as described in this study, it is neces-
sary to develop diagnostic and therapeutic procedures that would
be safe to use and available to patients of different ages and social
categories.

Discussion
In typical cases of chicken egg allergy, symptoms appear

before the age of two years, which is several months later than with
cow milk allergy, which affects 1-4% of the general population of
European countries, but this percentage may be higher in children
with atopic tendencies.11 According to W. Balińska-Miśkiewicz,
allergens Gal d 1-4 more often cause allergic reactions in children,
while Gal d 5 and Gal d 6 more often cause allergic symptoms in
adults. In the presented three cases, it was the Gal d 1 and Gal d 2
allergens that played a key role in the development of an allergic
reaction, and actually anaphylaxis.29

It can be assumed that heat treatment causes denaturation of
chicken egg proteins, and such changes in conformation can signif-
icantly affect the allergenic structure of the protein, which will pre-
vent contact with antibodies of the IgE class and mediate the devel-
opment of an allergic reaction. The data was presented by de Silva
et al.30 that boiling an egg for at least 10 minutes reduces its aller-
genic effect by more than 75%, frying or baking – even more, so
most children with allergy symptoms after eating raw or semi-raw
eggs tolerate fried eggs and baking well, and heat treatment of food
contributes to the destruction infectious agents.31,32 However, as it
was mentioned earlier, among the indicated patients, heat treat-
ment of food products did not protect against the development of
symptoms of the disease. However, knowledge about the structure
can be used to obtain proteins with reduced allergenic properties,
which was discovered during experimental studies.33,34 This could
help create egg analogs for the food industry to enable food allergy
patients to expand their diet without fear of provoking a paroxysm
of the disease.

According to research by Lunhui et al.,8 the egg white is more
allergenic than the yolk, although it also has allergenic properties;
this allows to avoid an excessively restrictive diet, which con-
tributes to the improvement of the quality of life of patients in their
family.8 Among the described patients, a reaction to both chicken
protein and egg yolk was observed under the conditions of the
development of severe symptoms, which suggests the reactivity of
the body to all components of the egg, which requires the complete
exclusion of this food product and its derivatives from the diet. It
is worth paying attention to the phenomenon of cross-reactions.
Different researchers presented their cases, that while diagnosing
an allergy to chicken egg allergens, it is necessary to take into
account the possibility of cross-allergic reactions between aller-
gens obtained from egg white and yolk, as well as between eggs of
different species of birds, such as turkeys, ducks, geese, quails, and
even seagulls. Cross-allergic reactions between allergens from dif-
ferent bird tissues are the basis of the state called bird-egg syn-
drome, which is characterized by the coexistence of food allergy to
eggs and meat and inhalation allergy to bird feathers. Patients were
not tested for cross-reactivity, but this study would be useful in the
context of clarifying dietary and professional restrictions to protect
them from developing allergic reactions.34-36

Dona and Suphioglu27 presented a detailed systematic review
of other aspects of allergy diagnosis. This process begins with a
thorough analysis of the patient’s environmental factors and symp-
toms, followed by a physical examination. Allergy diagnosis and
treatment is often problematic because the condition is multifacto-
rial and symptoms and timing of onset can be confusing to doctors
– this is due to food symptoms that can be signs of both IgE-medi-
ated Food Allergy (IFA) and non-IFA, malabsorption syndrome,
psychological rejection, and other medical disorders.37-39 The key
point is that a true allergic reaction to a food product occurs after
consumption of a particular food, and allergic symptoms appear
within minutes or hours after consumption.25 In the example of the
described patients, the diagnosis of IFA does not cause any doubts.

Currently, there are no temporary or permanent therapeutic
methods that would completely cure allergies. In the case of a con-
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firmed diagnosis of allergy, especially allergy to eggs, according to
Caffarelli et al.,40 the main therapeutic approach is to strictly
exclude the allergen from the diet or minimize contact with it. And
for the patients with anaphylactic reactions in these cases, it was
the only outcome. Usage of pharmacotherapy is aimed at alleviat-
ing symptoms by blocking allergy mediators, as in the case with
antihistamines. Parisi et al.,41 however, note that this treatment is
not etiotropic, because it does not stop the production of specific
IgE antibodies. In addition, drugs like anti-leukotriene blockers
(that stabilize mast cells) and anti-inflammatory corticosteroids
can induce the development of immunosuppression with undesir-
able side effects. Parisi et al.,42 in the described cases, note that no
data were presented on the use of other medications, except for
adrenaline, which would be useful to investigate in subsequent
studies.

Although such severe cases are rare in European countries,
anaphylaxis is a life-threatening condition and it requires the use of
epinephrine, which, according to recommendations, is adminis-
tered intramuscularly, and must be previously prescribed by physi-
cians in the amount of 2 auto-injector pens.43,44 Allergen-Specific
Immunotherapy (ACIT or AIT) is recognized as the most effective
and safest method of treatment and alleviation of allergy symp-
toms, and the results of clinical studies indicate that immunothera-
py can not only alleviate allergic symptoms, but also prevent the
development of allergies. This therapy consists of the regular and
long-term introduction of allergen extracts in order to achieve a
tolerance to the allergen.45-47 The first stage of therapy is called
induction of desensitization, the effectiveness of which depends on
the dose of extracted allergens in the form of subcutaneous injec-
tions, tablets, aerosols, or sublingual drops. This means that the
minimum dose of the administered extract should be sufficient to
effectively control symptoms. Therapeutic efficacy increases over
time, as significant improvement is usually observed only after at
least three months of therapy, which may continue for several
years.43 Therefore, it is extremely important to communicate real-
istic expectations to patients.

Nevertheless, immunotherapy is associated with a significant
risk of anaphylaxis, which requires special care and vigilance by
medical personnel. Oral immunotherapy appears to be preferen-
tially used in patients who do not report previous symptoms of sys-
temic or gastrointestinal anaphylaxis, whereas sublingual and epi-
cutaneous ways of distribution in particular may be more preferen-
tially used in patients at risk of anaphylaxis.48-50 Therefore, there is
a need for safer reagents for immunotherapy, such as highly puri-
fied recombinant hypoallergens, which would minimize the risk of
anaphylaxis. This highlights the importance of investigating safe
recombinant allergens and hypoallergens in the context of
immunotherapy.47 The usage of recombinant DNA technology,
where individual proteins are expressed separately in bacterial
and/or yeast host systems, it is possible to obtain allergens with a
higher degree of purity, free from other allergens, and with preser-
vation of T-cell epitopes and immunogenicity.48 Changing the con-
formational epitopes of B cells while preserving the epitopes of T
cells allows for reducing IgE reactivity, creating hypoallergens.51-53

There are also many approaches to protein modification, including
molecular fusion or fragmentation, random or point mutations, and
the formation of chimeric and mosaic structures, all of which can
be used to reduce the risk of adverse allergic reactions.54,55 Patients
of the described clinical situations could become candidates for
AIT, however, considering the severity of the course, high
immunoreactivity, early childhood, and the imperfections of this
method of treatment, unfortunately, these patients currently have
no other treatment alternatives except strict dietary restrictions and
constant access to the use of adrenaline.

Thus, identifying details about cross-reactivity, primary sensi-
tization, and hazards should be included in the diagnostic search
for patients with chicken egg allergy. Pitfalls in this process can be
the severity of the patient’s condition, availability, and associated
costs, which prevent widespread use. The lack of safe and well-
standardized recombinant IgE-reactive allergens and their hypoal-
lergenic variants, the lack of long-term population studies with a
comprehensive approach to egg allergy, and the lack of safe and
well-standardized diagnostic and therapeutic approaches are
among the limitations of the current study.

Conclusions
Chicken eggs have strong allergenic properties, which leads to

a high percentage of allergy to chicken eggs (both white and yolk)
in the general population. Food allergy can be the first manifesta-
tion of atopic march in childhood patients; however, the develop-
ment of this condition is quite likely in adulthood, especially in the
presence of a burdensome family and professional history. The
main allergenic components of chicken egg are glycoproteins ovo-
mucoid (Gal d 1), and ovalbumin (Gal d 2). Symptomatically,
allergy is very polymorphic. Most often, the clinical picture in
patients is represented by skin manifestations, although the pre-
sented clinical cases show that an allergic reaction can develop into
a life-threatening condition (anaphylaxis) that requires immediate
administration of epinephrine, which patients should be taught.

Diagnosis and treatment of allergies are often problematic due
to the need for detailed differential diagnosis between different
clinical conditions, but in cases of anaphylaxis the diagnosis of
IgE-mediated food allergy has no doubt. The development of aller-
gy diagnostics has greatly benefited from the improved molecular
identification of allergens and determination of specific IgE – it is
safe and available for patient, who are contraindicated skin prick
tests and other risky methods. Currently, there are also no tempo-
rary or permanent therapeutic methods that would allow the com-
plete cure of allergies; however, allergen-specific immunotherapy
is currently recognized as the most effective and safe, but it is not
developed for patients with food allergies. Innovations in molecu-
lar diagnostics will lead to safe and reliable diagnostic methods as
well as improved pharmacological and immunological reagents for
use in immunotherapy.

It is important to give a chance for a safe cure and life for
patients with severe clinical manifestations of allergy to chicken
eggs. The development of preventive measures, the creation of
hypoallergenic chicken egg protein for therapeutic use, as well as
the stratification of patients according to the severity of clinical
manifestations and levels of specific antibodies, which could pro-
vide adequate tactics for the management of such patients, may be
promising areas for the next research.
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