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Abstract

Background: Allergy to hen’s egg and meat contributes significantly to the manifestations of food allergy all over the
world.

Objectives: This study was performed to assess the presence of hen’s egg and meat specific IgE antibodies among patients
investigated for various allergic disorders.

Methods. This is a retrospective study performed at King Khalid University Hosptial, Riyadh. Data from 421 patients with
allergic disorders screened for food specific IgE antibodies between January 2009 and March 2011 were analyzed. Sixty
(14.25%) patients including 42 males and 18 females with the mean age (sd) of 7.5 (7.4) years were found to have specific
IgE antibodies against hen’s egg and chicken meat. There were 56 (93.3%) children and 4 (6.7%) adult patients. Specific IgE
antibodies were measured by radioallergosorbent test (RAST) using Pharmacia ImmunoCAP 250 analyzer.

Results: Atopic dermatitis was the most common (55%) clinical condition. Out of the total 60 patients harboring hen’s
egg and chicken meat specific IgE antibodies high levels of egg white, yolk and chicken meat specific IgEs were detected
in 58 (96.6%), 37 (61.6%) and 6 (10%) patients respectively. Both the egg white and yolk antibodies coexisted in 35 (58.3%)
patients.

Conclusion: Sensitization against hen’s egg was higher compared to the chicken meat. Egg white sensitization higher than
the egg yolk particularly in Saudi children with food related allergic disorders.
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Introduction allergens has been well documented in challenge studies

Symptoms of food allergy mediated by IgE antibodies
affectapproximately 6% of children and 3.7% of adults.!
Apart from elevated total IgE levels a significantly large
proportion of patients with food allergy have been
shown to have positive immediate skin prick tests and
high levels of specific IgE antibodies to food allergens.*’
The importance of specific IgE antibodies to food
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where symptoms of food allergy can be reproduced
following ingestion of certain foods. In patients with
atopic aczema harboring specific IgE antibodies,
elimination of incriminated foods from the diet has
been shown to be associated with improvement in
symptoms.* Since 50% to 80% of children with atopic
dermatitis also suffer from associated allergic disorders
such as asthma and allergic rhinitis™® elimination of
foods that patients are sensitized against may exert a
beneficial effect in these disorders as well.

Among the food allergies, allergic reactions to hen’s
egg are frequent and affect around 1.6% children at
the age of three years.” Although allergy to hen’s egg
is associated with significant morbidity and is generally
believed not to pose a serious threat to life, there are
reports of severe anaphylactic reactions following
ingestion of eggs along with other food allergies.® The
mainstay of the current management of egg allergy
along with other allergies is avoidance of exposure as
effective treatment for allergy is not available. In the
context of egg allergy the extensive use of egg-derived
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components in cooked and manufactured food products
it is very difficult to exercise the dietary restrictions.’
The two components of hen’s egg, the egg white and
the yolk have been independently implicated in allergic
reactions and specific IgE antibodies against allergens
in the each component can be detected in sensitized
individuals."™"" In addition, allergy to chicken meat
detected by skin prick test and the presence of specific
IgE antibodies has been shown to exhibit significant
cross reactivity with turkey, duck and goose meat.'* This
study retrospectively examines the radioallergosorbent
test (RAST) results for the presence of specific IgE
antibodies against hen’s egg and chicken meat among
patients attending allergy clinic at King Khalid University
Hospital in Riyadh.

Methods:

Patients and methods

A total of 578 patients presenting with clinical signs
and symptoms suggestive of allergic diseases between
January 2009 and March 2011 in the allergy clinic at
King Khalid University Hospital were screened for
specific IgE antibodies[PT1]. Out of the total number
of patients screened 421 (73%) had specific IgE
antibodies against various allergens and among them
only 60 (14.25%) patients were found to have specific
IgE antibodies against hen’s egg and chicken meat.
This group of patients included 42 male and 18 female
patients with the mean age (sd) of 7.5 (7.4) years (range
1 to 406 years). Among these patients 56 (93.3%) were
children of either equal to or less than 11 years of age
and 4 (6.7%) were adults. Only 17 (28.3%) out of the 60
patients could associate exacerbation of their symptoms
following ingestion of eggs. The clinical conditions

this group of patients presented with included atopic
dermatitis, urticaria, gastrointestinal symptoms, asthma
and allergic rhinitis.

Measurement of specific IgE.

Assessment of allergen specific IgE for hen’s egg
white, yolk and chicken meat was performed by
radioallergosorbent test (RAST) wusing Pharmacia
ImmunoCAP 250 analyzer (Phadia, Uppsala, Sweden)
the
manufacturers. Serum samples were dispensed in
cups containing allergen coupled to ImmunoCAP.
The contents were incubated for 30 minutes and

in accordance with the recommendations of

the excess of sample was removed by the machine.
Enzyme (B-galactosidase generating a fluorescent
cleavage product)-labeled anti-IgE antibodies were
added and the contents were allowed to react for 30
minutes at 37°C. Unbound enzyme-anti-IgE was then
washed away and the bound complexes were incubated
with developing (4-methylumbelliferyl-beta-
D-galactoside) for 10 minutes during which time the

agent

substrate underwent cleavage releasing a fluorescing
product 4-metylumbelliferon. The reaction was then
stopped by adding stop solution and the test response
was detected by measuring the fluorescence of the
elute. The calibration range for specific IgE was from
0.1 to 100 kU/L. Result was obtained by transforming
the response for the patient samples to concentrations
in kU/L (kilounits per liter) using the calibration curve.
Values lower than 0.35 kU /L were considered negative.
Table 1 shows the interpretation of RAST score from
0 to 6 based on quantitative assessment of the specific
IgE in kU/L.

Table 1. Interpretation of RAST scores based on quantitative assessment of specific IgE concentration

in kU/L
RAST Test Score (Class) 0 1 2 3 4 5 6
Concentration of allergen <0.35 0.35-0.7 0.7-3.5 3.5-17.5 17.5-50 50-100 >100

specific IgE (kU/L)

Results

Out of the total number of patients (421) harboring
different types of specific IgE antibodies 60 (14.25%)
patients were found to have specific IgE antibodies
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against hen’s egg and chicken meat. The majority of the
patients 56 (93.3%) were children of either equal to or
less than 11 years of age. Fig 1 shows data regarding the
clinical presentation of the group of 60 patients.
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Fig. 1 Clinical presentation of patients harboring specific IgE antibodies against hen’s egg and chicken meat.

Gl Symptoms

Urticaria

Atopic Dermatitis

Asthma

Allergic Rhinits

|I[

-
=

Atopic dermatitis was the most common (55%) condi-
tion that patients presented with and this was followed
by urticaria (13.3%), gastrointestinal symptoms (11.6%),
asthma (10%) and allergic rhinitis (10%). Among the
60 patients harboring high levels of egg white and/or
yolk specific IgE antibodies 58 (96.6%) patients had
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egg white specific IgE antibodies whereas 37(61.6%)
patients had egg yolk specific IgE antibodies. Both the
antibodies coexisted in 35 patients. Fig 2 describes the
distribution of RAST scores for specific IgE antibod-
ies against the hen’s egg white, yolk and chicken meat
among the patients.

Fig. 2 Radioallergosorbent test (RAST) scores of specific IgE antibodies against hen’s egg white, yolk and
chicken meat in 60 patients presenting with various allergic disorders.
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Based on the RAST scores for IgE antibodies against
egg white class 3 was found in 19 patients and this was
followed by class 2 in 13, class 4 in 10, class1 in 8, class
5in 4 and class 6 in 4 patients. Similarly for specific IgE
antibodies against the egg yolk class 2 RAST score were
observed in 16 patients which was followed by class 3 in
9, class 1 in 5, class 4 in 4 and class 5 in 3. None of the
patients had class 6 IgE levels for egg yolk. Specific IgE
antibodies against the chicken meat were found only in
06 patients where RAST score class 2 was found in 3,

class 3 in 2 and class lin one patient only. In four pa-
tients high levels of specific IgE antibodies against the
egg white, yolk and chicken meat were detected simulta-
neously whereas in 2 patients only chicken meat specific
IgE antibodies were present. Fig 3 describes data of
other food specific IgE antibodies detected among pa-
tients harboring specific IgE against egg white, egg yolk
and hen’s meat. The most frequently detected antibod-
ies were sIgE antibodies against milk (68.3%) followed
by peanut (51.6%), wheat (33%), sesame seeds (17%)
and banana (10%) in descending order.

Fig.3 Frequency of other food specific IgEs present in patients harboring specific IgEs against hen’s egg and

meat (n=060).
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Discussion

Patients with atopic dermatitis were in majority among
the allergic disorders who were found to have high
levels of specific IgE antibodies against hen’s egg and
chicken meat. Whereas specific IgE antibodies were
frequently detected against hen’s egg IgE antibodies
against chicken meat were not common. In the present
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study 14.25% of the patients were found to have high
levels of hen’s egg specific IgE antibodies. In a relatively
smaller number of patients a recent study investigating
food allergies in children by skin prick tests and detec-
tion of specific IgE in sera, egg allergy was detected
in 23.7% of the patients which was highest among the
other allergies.13 Similarly, in children with the con-
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firmed diagnosis of food allergy 20.1% were found
to be allergic to hen’s egg.14 Higher detection rates of
egg specific IgE antibodies may not represent the ac-
tual prevalence rates in the community as many stud-
ies including the present study were performed among
patients with only relevant history and clinical presen-
tation of specific allergic conditions not supported by
other confirmatory investigations. This could possibly
explain the remarkably low (1.6%) prevalence of egg al-
lergy previously reported among three year old children
in a study performed in unselected population of adults
and children by skin prick test, specific IgE detection,
histamine release test and food challenge.7

Among the patients with RAST positive for hen’s egg
specific IgE antibodies strikingly high proportion of
patients (96.6%) in the present study had specific IgE
antibodies against egg white. This may be due to sev-
eral allergens such as ovalbumin, conalbumin, ovo-
mucoid and lysozyme present in the egg white. These
allergens are known for their potential to cause food
hypersensitivities in children and adults.15 Diagnostic
utility of serum levels of specific IgE against egg white
has been evaluated and it was recommended that a level
of 1.3 kU/I corresponding to RAST score 2 or above
does not require additional investigations to establish
the diagnosis of egg allergy.16 A study investigating
wheezing children has shown that RAST test score of
1 and above for specific IgE against egg white is sig-
nificantly associated with later development of asth-
ma.17 Although this observation appears to be relevant
in context of patients with clinical evidence of allergic
disorders the presence of high levels of specific IgE
in asymptomatic individuals may also serve as a useful
indicator for future development of allergic diseases.
In addition, the serum levels of specific IgE antibod-
ies against egg white are believed to be influenced by
persistent exposure to the allergen. Elimination of egg
white from the diet of children known to harbor high
levels of specific IgE antibodies has been shown to be
associated with significant reduction in the serum lev-
els of specific IgE antibodies.18 Avoidance of allergen
exposure may therefore appears to be a useful strategy
for the reduction of disease manifestations particularly
among patients sensitized against egg white.

Although less than the egg white 61.6% of the patients
in the present study had high levels of specific IgE an-
tibodies against the hen’s egg yolk. Presence of high
levels of specific IgE antibodies against egg yolk has
been proposed to be a risk factor for atopic dermati-
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tis.19 Majority of the patients in the present study were
suffering from atopic dermatitis and the presence of
high levels of yolk specific IgE antibodies may be of
significant relevance. In a recent study 28% patients
with confirmed diagnosis of egg allergy were found to
be sensitized against egg yolk. It was however observed
that comparatively higher concentrations of egg white
specific IgE antibodies were present in patients who
were displaying additional sensitization to egg yolk.20
This finding indicates an association between egg white
and egg yolk specific IgE antibodies. A study investi-
gating food specific IgE antibodies in patients with at-
opic dermatitis has clearly demonstrated that egg white
specific IgE antibodies correlate with egg yolk specific
IgE antibodies in these patients.19 It is therefore pos-
sible that the coexistence of egg white and yolk specific
IgE antibodies in a significantly higher proportion of
patients in the present study was probably due this un-
determined association between the two types of anti-
bodies.

Whereas hen’s egg specific IgE antibodies were present
in the majority of the patients in this study a very small
fraction of patients had chicken meat specific IgE anti-
bodies. Despite extensive consumption of chicken meat
there are few published data regarding allergic reactions
to chicken meat. In children with atopic dermatitis 17%
of the patients reacted positively to chicken meat. This
proved to be of no clinical relevance as the same popu-
lation of children when challenged with chicken meat
only 2% reacted.21 Chicken meat has been reported
to be implicated in oral allergy syndrome with high se-
rum levels of chicken meat specific IgE antibodies.22
In another case report angioedema due to chicken has
also been reported where the patient had specific IgE
antibodies to chicken meat and egg yolk.23 In addition
the presence of chicken meat specific IgE antibodies
without coexisting egg specific IgE have been implicat-
ed in allergic asthma and induction of local and general
symptoms of food allergy.24,25

Patients harboring hen’s egg and chicken meat specif-
ic IgE antibodies were also found to have other food
specific IgE antibodies against milk, wheat, peanut and
sesame seeds in higher proportions. A vast majority of
children suffering from atopic dermatitis have been
found to have a positive skin prick test reactivity to one
or more food allergens such as egg, milk, wheat, peanut,
fish, soy and potato26,27 An investigation among pa-
tients with atopic dermatitis involving skin prick testing,
detection of food specific IgE antibodies and allergen
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challenge has clearly demonstrated that the most com-
mon foods associated with persistent lesions are egg,
milk and peanut28. The findings of the present study
and the existing evidence indicate that sensitization
against egg if not as a single allergen may have role in
atopic dermatitis in conjunction with other sensitizing
food materials.

Conclusion

Majority of the patients in the present study were suf-
fering from atopic dermatitis and had high levels of
specific IgE antibodies against hen’s egg. Although spe-
cific IgE antibodies other food materials were also de-
tected in the patients included in the present study it is
difficult to establish a direct link between the presence
of hen’s egg and chicken meat specific IgE antibodies
with atopic dermatitis. A large scale prospective study is
recommended to further evaluate egg allergy in the lo-
cal population by inclusion of specific investigations to
determine the prevalence rates of hen’s egg and chicken
meat allergy and its clinical manifestations.
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