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Summary: Background: A few reports demonstrate the occurrence of egg allergy in adolescent and adult patients suffering 
from atopic dermatitis and the association of this allergy to other food and aeroallergens. Aims and Objectives: The aim of 
this study is to evaluate the occurrence of egg allergy in patients suffering from atopic dermatitis at the age 14 years and 
older and to evaluate the relationship between egg allergy or egg sensitisation and the sensitisation to dust, mites, feather, 
and animal dander. Materials and Methods: Complete dermatological and allergological examination was performed. These 
parameters were examined: food allergy and food sensitisation to egg white and yolk, to mites, animal dander (mixture), 
feather and dust. The statistical evaluation of the relations among egg allergy, egg sensitisation and sensitisation to mites, 
animal dander (mixture), feather and dust was performed. Two hundred and eighty eight patients were included in the 
study (90 men, 198 women, with the average age 25.2). Results and Conclusion: Egg allergy was recorded in 5% and egg 
sensitisation in 20% of patients; sensitisation to dust is recorded more often in patients with positive results in sIgE for 
egg white and/or yolk.
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Introduction

Hen eggs are one of the most common causes of food 
allergic reactions. Egg white, which is generally considered 
more allergenic than egg yolk, has four major allergenic 
proteins namely, ovomucoid, ovalbumin, ovotransferrin 
and lysozyme which are defined as immunodominant egg 
white proteins (1). Although ovomucoid comprises only 
10% of the total egg white protein, it has been shown to 
be the dominant allergen (2). The most reported allergen 
from egg yolk seems to be alpha-livetin; the relationship 
between asthma and rhinoconjunctivitis due to bird feather 
sensitization and egg allergy has been described as a bird-
egg syndrome related to the cross-reactive IgE antibody 
able to bind the egg yolk livetin and bird feather allergens 
(3, 4). Egg allergy is one of the most frequent food aller-
gies in children below the age of three years; adult-onset 
of egg allergy has rarely been mentioned in the literature. 
The presence of atopic dermatitis is a significant risk factor 
for this allergy (5) and children with egg allergy are at an 
increased risk of other allergic diseases especially asthma 
(odds ratio 5.0) and peanut/nut allergy (6). In a recent me-
ta-analysis the prevalence of egg allergy was estimated to 
be between 0.5 and 2.5% (7) and the prevalence in the adult 

population at 0.1% (7). It has been observed from previ-
ous reports that egg allergy in adults generally begins in 
childhood or early adulthood with severe systemic allergic 
symptoms (8, 9, 10). Egg allergy is generally considered to 
have a good prognosis, but recent reports indicate that it is 
taking longer for children to outgrow their egg allergy, with 
most developing tolerance in their teenage years rather that 
in early school-age as previously thought (11). The most 
common symptoms of egg allergy are IgE-mediated ery-
thema, urticaria and eczematous rash occurring in 90% of 
the children (12). Furthermore, gastrointestinal symptoms, 
abdominal pain and vomiting (mostly in conjunction with 
other immediate-type symptoms) occur in 40–50% of cases 
following egg ingestion. In addition, egg is one of the most 
common food allergens in allergic eosinophilic esophagitis 
and allergic eosinophilic gastroenteritis (13).

Diagnosis of food allergy is based on personal history, 
measurement of specific IgE (serum specific IgE level – 
sIgE, skin prick tests – SPT), atopy patch tests (APT), 
challenge test (open exposure test – OET, double-blind, pla-
cebo-controlled food challenge) (14). There are no studies 
dealing with the occurrence of egg allergy in adolescents 
and adults suffering from atopic dermatitis and evaluating 
the relationship to other types of allergy.
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The aim of this study is to evaluate the occurrence of 
egg allergy in patients suffering from atopic dermatitis at 
the age 14 years and older and to evaluate the relationship 
between egg allergy (egg sensitisation) and the sensitisation 
to dust, mites, feather, and animal dander. Our other aim is 
the characteristic of patients with egg allergy and the eval-
uation, if there are some patients suffering from bird – egg 
syndrome. 

Method

In the period from January 2005 to March 2014, 288 
patients suffering from atopic dermatitis at the age 14 years 
and older were examined. The diagnosis of atopic dermatitis 
was made with the Hanifin-Rajka criteria (15). Complete 
dermatological and allergological examination was per-
formed. These parameters were examined: food allergy and 
food sensitisation to egg white and yolk and sensitisation to 
mites, animal dander (mixture), feather and dust. 

Evaluation of parameters monitored 

The diagnosis of food allergy to egg (to yolk and 
white) was made according to the results in specific IgE 
(sIgE), in skin prick tests (SPT), in atopy patch test (APT) 
and in the open exposure tests (16). Open exposure test took 
two days with three doses of examined food in the interval 
of 12 hours also, but one dose was divided into incremental 
dosages given during 80 minutes. The well-cooked egg was 
applied at 20-minute intervals with incremental dosages – 
50 mg, 500 mg, 5 g, 50 g, and 100 g. The first day the patient 
consumed the dose of egg at 8:00 a.m., the reaction was 
observed and in the case of no response the second dose of 
food was consumed at 6:00 p.m. If no response resulted, 
the last dose challenge was administered the next day at 
8:00 a.m. The patient recorded the reaction also during the 
48 hours after the last dose. The skin was scored by the 
SCORAD system before the elimination diet, during the 
elimination diet and before OET and then 24 and 48 hours 
after OET.

The food challenge results were scored as positive if 
one or more of the following objective and subjective clin-
ical reactions were noted: urticaria, angioedema, vomiting, 
wheezing, abdominal pain, diarrhea, oral allergic syndrome, 
pruritus, erythema, rashes or worsening of atopic eczema 
(evaluated with SCORAD). Early reactions were defined 
as clinical symptoms within 2 hours after the ingestion of 
the dose in OET and late symptoms if occurring after more 
than 2 hours. 

Patients with the positive result in the open exposure test 
(early and/or late reactions) with egg and with the positive 
result at least in one of the diagnostic method (sIgE, APT, 
SPT) to egg white and/or yolk were considered as the pa-
tients with egg allergy. Patients with the early reaction after 
the ingestion of egg repeatedly in their history from their 
childhood were considered as patients with egg allergy also; 

the open exposure test was not performed in these patients 
because of anaphylactic reaction danger (16). 

Sensitisation to egg white and yolk was confirmed in 
patients with the positive results in sIgE and/or SPT and/or 
APT, but with the negative results in the open exposure test 
to these food allergens.

Sensitisation to dust, mites, animal dander (mixture), 
feather (mixture)

It was determined according to the specific IgE level 
and the skin prick test (SPT) results for these allergens. 
Commercial extracts Alyostal (Stallergens, France) was 
used for SPT. The serum level of the sIgE has been meas-
ured with the method of CAP (system FEIA – Pharmacia 
Diagnostics, Uppsala, Sweden). The level of specific IgE 
higher than 0.35 U/ml was assessed as positive. Mite, cock-
roach and animal allergens are major components of house 
dust.

Statistical analysis

It was evaluated, whether there is any relationship in 
atopic dermatitis patients at the age 14 years and older, who 
suffer from egg allergy or egg sensitisation to the occur-
rence of sensitisation to mites (Dermatophagoides pharinae, 
pteronnyssinus), animal dander, feather, and dust (Mite, 
cockroach and animal allergens are major components of 
house dust).

Pairs of these categories were entered in the contingen-
cy tables and the Chi-square test for independence of these 
variables was perfomed with the level of significancy set to 
5%. The results were processed in the Department of Medi-
cal Biophysics of Medical Faculty of Charles University in 
Hradec Králové, Czech Republic.

Results

Altogether 288 patients suffering from atopic dermatitis 
were included in the study: 90 men and 198 women entered 
the study with the average age 25.2 years (s.d. 9.2 years), 
min.14 max. 63 years. The results of the occurrence of 
follow-up categories and their statistical analysis are sum-
marized in three tables.

Table No. 1. The occurrence of the tested parameters 
observed in patients with atopic dermatitis is recorded in this 
table 1. From 288 patients (100%), egg allergy was recorded 
in 15 patients (5%), egg sensitisation in 58 patients (20%), 
sensitisation to mites in 175 patients (61%), to dust in 63 
patients (22%), to animal dander in 128 patients (44%), to 
feather in 38 patients (13%). 

Table No. 2. The relationship between the occurrence 
of food allergy to egg and the occurrence of followed pa-
rameters is shown in Table No 2. From tested parameters, 
the significant relationship was found only between patients 
suffering from egg sensitisation and dust sensitisation. No 
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other significant relationship was found between patients 
with egg allergy or egg sensitisation and sensitisation to an-
imal dander, mites and feather.

Table No. 3. Characteristic of patients with egg allergy 
is recorded in this table.

The egg allergy was confirmed in 15 patients (in three 
men and 12 women). In the open exposure test, the egg 
allergy was confirmed in 11 patients and the symptoms of 
early and late skin reactions were recorded in these patients. 
The gastrointestinal symptoms such as abdominal pain and 
diarrhoea were recorded in patients No. 3, 8, 11 as well. Oral 
allergy syndrome and asthma were recorded in four patients 

Tab. 2: Number of patients with egg allergy (+) and without egg allergy (−) and the occurrence of tested parameters in these patients. 
The correlation is shown extra bold.

Number of patients with or without sensitisation to the tested parameters

Egg allergy/sensitisation mites + mites − dander + dander − feather + feather − dust + dust −

Egg Allergy + 9 6 3 12 3 12 6 9

Egg Allergy − 166 107 125 148 35 238 57 216

Total No. of patients 175 113 128 160 38 250 63 225

p-value 0.950377 0.05035 0.4237 0.08114

Egg Sensitisation + 40 18 27 31 7 51 19 39

Egg Sensitisation − 135 95 101 129 31 199 44 186

Total number of patients 175 113 128 160 38 250 63 225

p-value 0.15229 0.717796 0.776863 0.0248

Parameters Number of patients 
(from 288 – 100%)

Egg allergy 15 (5%)

Egg sensitisation 58 (20%)

Sensitisation to mites 175 (61%)

Parameters Number of patients 
(from 288 – 100%)

Sensitisation to animal dander 128 (44%)

Sensitisation to feather 38 (13%)

Sensitisation to dust 63 (22%)

Tab. 1: The occurrence of the tested parameters observed in patients with atopic dermatitis.

Tab. 3: Characteristics of patients suffering from egg allergy.

No. of patient, 
birth, sex

The level of sIgE – egg white,  
egg yolk (U/ml)

OET Food allergy Inhallant allergy Rhinitis AB

1, 1986, F − OAS nuts mites, grass + +

2, 1973, F egg white 22.92
egg yolk 9.14

+ nuts animal dander, mites, 
feather

+ +

3, 1977, F egg white 4.43
egg yolk 2.18

+ nuts, chicken meat grass, pollen + +

4, 1990, F egg white 2.44
egg yolk 2.34

+ nuts animal dander, mites, 
feather

+ +

5, 1991, M egg white –
egg yolk 7.28

+ nuts mites, grass + +

as early reaction after egg ingestion from early childhood – 
in these patients with positive history about egg allergy the 
open exposure test was not performed because of danger 
of anaphylactic reaction. Positive results in specific IgE 
(sIgE) for both egg white and egg yolk was recorded in 
nine patients, only positive finding of IgE for egg yolk was 
found in four patients and for egg white in one patient. No 
specific IgE for egg white and egg yolk was found in one 
patient with the symptom of oral allergy syndrome from 
early childhood after egg ingestion. The level of sIgE for 
egg white was recorded from 0.42 to 22.9 U/ml, for egg yolk 
from 0.6 to 22.25 U/ml. 

Acta Medica 1 2015.indd   11 07.07.15   9:25



12

Discussion

The occurrence of egg allergy in atopic dermatitis pa-
tients and the relationship to the sensitisation to common 
inhalant allergens was evaluated in 288 patients examined 
in this study. Double-blind, placebo-controlled food chal-
lenge (DBPCFC) remains the golden standard in diagnosis 
of food allergy and although the unequivocal diagnosis 
of egg allergy requires a double-blind, placebo-controlled 
food challenge (17, 18), open food challenges, which are 
less resource-intensive, are generally considered sufficient 
in clinical practice.

 The statistically significant relationship was recorded 
between patients suffering from egg and dust sensitisation. 
No relationship was confirmed between patients suffering 
from egg allergy or egg sensitisation and the sensitisation 
to mites, animal dander and feather. The egg allergy was 
confirmed in 15 patients, in five of them the allergy started 
in early childhood, in ten patients this allergy appeared later 
and at these patients, the symptoms were recorded mainly as 
later skin reaction with the worsening of atopic dermatitis 
and some gastrointestinal problems (such as abdominal pain 
and diarrhoea). According to the literature, egg allergy in 
adults is likely to be severe and long-lasting and is due either 
to persistent childhood egg allergy or to true adult-onset egg 
allergy, such as occupational, for example, in workers from 
the baking industry who develop sensitization by inhalation 
(10), part of the bird-egg syndrome with an allergy to egg 

yolk (19) or egg-white allergy after eggs have been tolerated 
for years (20). 

Strong association between sensitisation to egg during 
infancy and sensitisation to inhalant allergens later in child-
hood has been observed by several groups (21). According 
to our results, the relationship was confirmed in patients 
suffering from egg sensitisation only to dust sensitisation, 
but not to the mites, animal dander and feather sensitisation. 
According to one study, food allergens from milk, peanut, 
egg, and fish were frequently detected in dust samples from 
mattresses of Norwegian adolescents (22). Another study 
has described peanut protein in dust collected from mattress-
es of infants and their parents (23) and egg, milk, and fish 
allergens have previously been described in dust samples 
collected from floors (24). 

Although the occurrence of asthma bronchiale and rhi-
nitis was recorded in majority of patients with egg allergy, 
the significant relationship between egg allergy and the oc-
currence of asthma bronchiale, rhinitis and pollen allergy 
was not confirmed at our previous study (25). The recorded 
symptoms of egg allergy at our study are oral allergy, wors-
ening of atopic dermatitis and gastrointestinal symptoms. 
Oral allergy syndrome was recorded in four patients, in 
another 11 patients the early and/or late reaction on the 
skin was recorded as pruritus, maculopapulous rash and 
worsening of eczematic lesions. The late, non-IgE-medi-
ated reaction to egg may play a role in a small number of 
individuals with atopic dermatitis and is characterised by 

6, 1990, F egg white –
egg yolk 8.10

+ chicken meat, nuts grass + −

7, 1969, F egg white 4,19
egg yolk 4.36

OAS soy, wheat flour pollen, mites + −

8, 1991, F egg white 9.38
egg yolk 1.58

OAS fish mites + +

9, 1986, F egg white −
egg yolk 7.79

+ nuts, fish pollen, mites, animal 
dander

+ +

10, 1974, F egg white 3,29
egg yolk −

OAS fish, tomatoes feather, mites + +

11, 1953, F egg white 7.29
egg yolk 4.7

+ fish, nuts feather, mites animal 
dander

+ +

12, 1985, F egg white 0.89
egg yolk 0.60

+ fish, nuts, milk pollen, birch + +

13, 1981, F egg white 0. 42
egg yolk 22.25

+ soy, fish – – –

14, 1962, M egg yolk 0.5 + − mites, animal dander, 
pollen

+ +

15, 1989, M egg yolk 1.69
egg white 1.16

+ − pollen, peanuts + –

Explanation: AB – asthma bronchiale, OET – open exposure test, OAS – oral allergy syndrome
+ positive result, − negative result
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a clinical flare of the atopic dermatitis typically between 4 
and 48 h following ingestion and is postulated to be T cell 
mediated (26). In a small study, Lever et al. reported an im-
provement in atopic dermatitis following egg elimination, 
particularly in those subjects with pre-existing IgE sensi-
tisation to egg (27). Positive results in sIgE (specific sIgE, 
skin prick tests) for egg white and/or yolk without clinical 
symptoms after egg ingestion were recorded in 58 patients 
(20%). At our study, no relationship was found between 
patients with allergy to egg and sensitisation to bird feather. 
But from 15 patients suffering from egg allergy, there are 
three patients with positive sIgE to yolk (patients No. 2, 4, 
and 11) and with positive results in sIgE and /or skin prick 
tests to bird feather and as well to animal dander. All these 
patients suffer from asthma bronchiale and rhnitis and suf-
fer from acute respiratory problems in contact with parrots 
and animal dander. Another two patients (No. 3 and No. 6)  
with positive sIgE to yolk suffer from gastrointestinal 
problems after ingestion of chicken meat. A combination 
of bird-feather sensitization and egg allergy has been named 
the bird-egg syndrome. The patients diagnosed as having 
bird-egg syndrome were usually adult females and they 
also had sensitization to animal fur. Bird- egg syndrome is 
characterized by respiratory and gastrointestinal symptoms. 
Asthma is the main symptom as a consequence of contact 
with birds and rhinoconjunctivitis may develop. Sensitiza-
tion to bird proteins precedes development of egg allergy, 
although sometimes the order of appearance is reversed. 
Typically, patients develop upper and lower respiratory 
symptoms on exposure to birds and gastrointestinal symp-
toms with chicken meat or lightly cooked eggs. The likely 
allergen is chicken serum albumin Gal d 5 and the egg al-
lergy is due to IgE cross-reactivity with livetin found in egg 
yolk (4). Egg yolk contains significant quantities of serum 
proteins, since livetins are derived from the blood of the 
hen. Williams identified livetin as chicken serum albumin 
(CSA), a protein of 65–70 kDa (28). Szépfalusi (3) pointed 
out that CSA is a cross-reactive allergen in the bird-egg syn-
drome. De Maat-Bleeker et al. first reported the association 
of hypersensitivity to ingested egg yolk with rhinitis and 
asthma caused by exposure to a parrot in an older woman 
(29). By RAST inhibition, Mandallaz et al. demonstrated 
that livetin, the water-soluble fraction of egg-yolk proteins, 
was the major cross-reacting antigen found in bird feathers 
and egg yolk, and they coined the term “bird-egg syndrome” 
to designate this IgE-mediated association of inhalant and 
food allergy (30). Although the examination for livetin was 
not done at our study, the patients with egg allergy, posi-
tive sIgE for yolk and clinical symptoms after contact with 
birds, animal dander or after ingestion of chicken meat can 
suffer from bird-egg syndrome. 

Conclusion

Egg allergy was recorded in 5% and egg sensitisation 
in 20% of patients suffering from atopic dermatitis; the 

occurrence of bird-egg syndrome is suspected in five pa-
tients (1.7%). Sensitisation to dust is recorded more often 
in patients with positive results in sIgE for egg white and/
or yolk. 
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