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CONCEPT

According to the classification proposed by the
European Academy of Allergology and Clinical
Immunology (1) egg allergy is an adverse reaction of
an immunological pathogenic mechanism induced by
egg ingestion.

The only currently well known pathogenic mecha-
nism in egg allergy is that of immediate, type I,
IgE-mediated hypersensitivity, although other me-
chanisms are possible.

The consumption of bird eggs, more specifically
in our environment of hen eggs, constitutes an im-
portant source of proteins and is one of the basic fo-
ods in our diet from the first year of life.

Because of its high protein content, its introduc-
tion into the diet during the first year of life and its wi-
despread consumption, egg is the most frequent
cause of food hypersensitivity in young children in
Spain (2).

EPIDEMIOLOGICAL DATA

Egg is the most frequent cause of food allergy in
children (2-4). The allergy tends to develop before the
child is 2 years old and in 55 % of cases it disappears
during the first 6 years (5).

No studies have been published on the incidence
of egg allergy and data on prevalence varies accor-
ding to the type of study population.
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Results on the prevalence of egg allergy in Europe
are variable, ranging from 8% (6) to 58 % among chil-
dren allergic to cow’s milk (7). No studies have been
published on the prevalence of egg allergy in the ge-
neral population.

In Spain, an observational study of 4,000 patients
w ho consulted an allergist, found that egg allergy ac-
counted for 16 % of food allergies in the general popu-
lation and was the fourth most frequently implicated
food (8). In the subgroup of children aged less than
5 years this frequency was 44 % and, together with
milk, egg was the main cause of sensitization. Milk and
egg were the allergens most frequently found to be in-
volved in patients with atopic dermatitis and digestive
symptoms. In children aged less than 15 years the fre-
quency of egg allergy was 20% and, together with milk
and nut allergy, was the most common food allergy in
this age group. Seventy-six percent of sensitizations to
egg proteins developed before the child was 5 years
old, 12% between the ages of 5 and 10 years and anot-
her 12% between the ages of 10 and 15 years.
Thirty-seven percent of children allergic to egg had an
associated inhalant-induced respiratory disease.

In another group of 355 Spanish children diagno-
sed with food allergy (2) the prevalence of allergy to
egg proteins was 20.1 %, similar to that observed in
the cited study (8). In 56.5 % of patients the allergy
developed between the ages of 6 and 12 months and
in 97 % during the first 2 years. Only 16 % of the chil-
dren with egg allergy had associated food allergies
(three or more).
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FACTORS CONDITIONING AND FAVORING
SENSITIZATION

The development of food allergy is determined by
the interaction between genetic predisposition and
environmental factors, especially exposure to food
proteins.

Genetic predisposition

The importance of genetic predisposition in the
development of allergic diseases is well known.
A positive family history is found in 60-70 % of pa-
tients with atopic allergy. The risk of suffering from
an atopic allergy in the future is increased not only
by familial antecedents of atopy, but it also by the
number of family members affected and is greater
w hen both parents are allergic (9).

Currently, the presence of egg-specific IgE antibo-
dies constitutes the earliest marker of atopy (10).

The nature of the antigen

In general, egg-allergic children react principally to
the ingestion of egg white. Although egg yolk con-
tains several proteins, egg white contains the grea-
test number of allergens. Up to 24 different antigenic
protein fractions have been isolated, although the an-
tigenicity of most of these is unknown. The main
allergens are ovalbumin, ovomucoid, ovotransferrin
and lysozyme. These proteins have been sequenced.

Ovalbumin (Gal d Il) represents more than 50 %
of egg white proteins. This 45 kDa protein contains
385 amino acids.

Ovomucoid (Gal d I) is athermostable glycoprotein
constituting 10 % of egg white proteins. It has a mo-
lecular weight of 28 kDa, contains 186 amino acids
and is the most allergenic egg w hite protein (11). The
use of commercial ovalbumin extracts contaminated
with ovomucoid has led to overestimation of ovalbu-
min as the main allergen in egg w hite (12).

Ovotransferrin (Gal d Ill) represents 12 % of the to-
tal protein in egg white. It has a molecular weight of
77 kDa and is composed of 686 amino acids.

Lysozyme (Gal d 1V) is a small protein, with a mole-
cular weight of 14.3 kDa and 129 amino acids.
Thirty-two percent of egg-allergic individuals are sensi-
tized to lysozyme. Because of its bactericidal proper-
ties, this protein is used as an additive in numerous fo-
ods and drugs (13).

Other proteins have also been identified. Some of
these proteins, such as ovomucin, ovoflavoprotein,
avidin, ovoinhibitor, etc., are antigenic. Egg yolk pro-

teins can also be allergenic (apovitellenis, phosvitins,
livetins).

In bird-egg syndrome, found in a group of patients
sensitized to egg through bird proteins (feathers, ex-
crement, and bird serum), sensitization was mainly to
egg yolk. The allergen producing this cross-sensitiza-
tion was alpha-livetin (14). This pattern of sensitiza-
tion was infrequent in children (15). Digestive and
respiratory symptoms after egg ingestion were more
frequent in patients with bird-egg syndrome than in
those with isolated egg protein allergy (12).

Cross-reaction takes place between egg w hite pro-
teins and egg yolk proteins, as well as between diffe-
rent bird eggs (hen, turkey, duck and seagull) (16).

In egg-white allergic individuals, skin tests fre-
quently reveal sensitivity to chicken meat with tole-
rance of ingestion. Clinically relevant cross-reaction
between egg and chicken meat is less than 5%.

An ovalbumin specific T cell epitope has been
identified in patients allergic to egg (17). Activation
of this cell leads to the production of type Il cytoki-
nes. The identification of this epitope will lead to the
future creation of peptide blockers.

Antigen transmission through breast milk

Sensitization to egg w hite, as with that to milk, de-
velops early even in exclusively breast fed children.
Sensitization is probably produced by the transfer of
small doses of the antigen in breast milk. Infants sen-
sitized to egg through this route can react to the first
ingestion of egg (18).

CLINICAL ASPECTS

Hypersensitivity to egg can manifest in all forms of
IgE-mediated reaction (19):

1. Cutaneous reactions:

— Erythema.
— Urticaria.
— Angioedema.

2. Generalized reactions:
— Anaphylaxis.

3. Gastrointestinal reactions:
— Abdominal pain.

— Nausea.
—\Vomiting.
— Diarrhea.

4. Respiratory reactions:
— Rhino-conjunctivitis.
—Laryngeal edema.

— Asthma.
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The existence of factors modulating clinical res-
ponse in immediate hypersensitivity reactions to fo-
ods is well-known (18). Some of these factors, such
as the amount ingested, depend on the allergen whi-
le others, such as the specific IgE rate, the releasing
capacity of the mediators, or the sensitivity of the tar-
get organs to the mediators released, depend on the
individual. Thus, the clinical signs and symptoms of
egg allergy can be varied.

Symptomatology usually develops after the first in-
gestion of egg white. Frequently, affected individuals
have previously tolerated cooked egg yolk.
Symptoms usually appear a few minutes after inges-
tion and almost always within an hour.

Clinical signs and symptoms

Immediate hypersensitivity reactions after egg in-
gestion usually manifest as acute dermatological or
gastrointestinal symptoms (4).

Acute dermatological manifestations consist of
erythema, urticaria and angioedema clearly associated
with egg ingestion. The onset of symptoms may be
rapid, developing a few minutes after ingestion of the
causative allergen. Caffarelli et al (18) observed that
93 % of positive egg challenges elicited immediate
symptoms, even though the child had not previously
ingested egg. Symptoms developed within the first
20 minutes of egg ingestion and 53 % of the children
presented cutaneous symptoms in the following order
of frequency: pruritus, erythema, urticaria and angioe-
dema. Like other foods, egg is rarely associated with
chronic urticaria (20).

Up to 40 % of patients with atopic dermatitis are
sensitized to some type of food (21). Lever et al (22)
reported that the reduction in affected surface area
and the symptom severity score was significantly
greater in children who followed an egg exclusion
diet than in controls.

Patients with oral allergy syndrome due to egg hy-
persensitivity have also been reported (23, 24).

Acute gastrointestinal symptoms normally deve-
lop between a few minutes and 2 hours after inges-
tion of the causative food and consist of nausea, ab-
dominal pain, vomiting and/or diarrhea (4). Depending
on the immunological mechanism involved, symp-
toms of gastrointestinal hypersensitivity, although
markedly similar, vary in time of onset, severity and
duration.

Isolated respiratory symptoms are infrequent and
almost always are associated with cutaneous or di-
gestive symptoms. In highly susceptible individuals,
asthmatic reactions caused by the inhalation of the
vapor or the smell of cooking egg have been obser-
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ved. Respiratory symptoms after egg ingestion are
more frequent in patients sensitized to bird proteins
(bird-egg syndrome) (15, 25).

Food allergy is the most frequent cause of gene-
ralized anaphylaxis seen in hospital emergency de-
partments and represents a third of all cases
(26, 27). No specific data on egg hypersensitivity is
available. Cases of anaphylaxis after the ingestion of
small amounts of raw egg in individuals who pre-
viously tolerated cooked egg have been published
(28). In cases of generalized anaphylaxis, in addition
to cutaneous, respiratory and gastrointestinal symp-
toms, cardiovascular symptoms are also present, in-
cluding hypotension, vascular collapse and cardiac
dysrhythmia. Factors associated with severe reac-
tions include concomitant asthma, a history of pre-
vious severe reactions and a delay in starting ap-
propriate treatment. To date, we have found no
reports of exercise-induced anaphylaxis after egg in-
gestion.

In some patients contact with egg can cause urti-
caria, although ingestion is tolerated. These patients
have recently been observed to have IgE antibodies
that recognize egg w hite epitopes unstable to the ac-
tion of digestive enzymes (29).

DIAGNOSIS

The clinical history can lead to suspicion of egg
hypersensitivity and its possible mechanism. In
IgE-mediated reactions, skin tests (prick-test) and
serum IgE determination (RAST, Pharmacia CAP
system, fluorometric and other methods) reveal
the presence of specific IgE antibodies. However, it
is the oral challenge that confirms clinical reaction.

Clinical history and physical examination

A clinical diagnosis should be based on a detailed
history that includes the following: patient age at the
first adverse reaction to egg, duration of consump-
tion, amount ingested and form of cooking causing
the reaction, symptomatology, time between inges-
tion and onset of symptoms, repeat reactions, the
treatment required and the time to resolution, as well
as the date of the last reaction. Familial and personal
antecedents of atopy should also be noted, paying
special attention to the presence or otherwise of ato-
pic dermatitis.

The clinical history should be completed by a tho-
rough physical examination, paying special attention
to the presence of eczema or dryness.
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Skin tests

The skin prick test is the technique of choice to de-
monstrate sensitivity to food. In general, it is highly
reproducible and if quality extracts are used it is an
excellent means of confirming IgE-mediated allergy.
The test should be carried out using the appropriate
technique (30); a positive result is a skin weal more
than 3 mm greater than that observed with the ne-
gative control. Appropriate positive (histamine
10 mg/ml) and negative (saline glycerin solution) con-
trol substances should always be used.

The available commercial extracts tend to be glyce-
rinated and are not well standardized. Some are labe-
led in P/V units and others in mg/ml. The concentra-
tions used are also different. In some studies whole
egg extracts have been used at concentrations of
1/10 or 1/20 W/V (31, 32). In others, commercial egg
w hite and egg yolk extracts have been used at con-
centrations of 10 mg/ml (33). Some authors have
used purified egg proteins, such as ovalbumin, ovo-
mucoid, ovotransferrin or lysozyme, although these
have been demonstrated to be incompletely purified
and all of them can be contaminated with other pro-
teins (12). In one study (34), in addition to egg white
extract at concentrations of 10 mg/ml and egg yolk at
concentrations of 1/20 W/V, purified ovaloumin and
ovomucoid proteins were used in the skin prick test at
concentrations of 10 mg/ml; the highest diagnostic
yield was obtained with egg white followed by oval-
bumin. Egg yolk is generally considered to be less
allergenic than egg white, but it contains livetins and
alfa-livetin has been identified as chicken serum albu-
min (35); egg yolk is unlikely to produce hypersensiti-
vity reactions in children (25, 36).

When analyzing the diagnostic validity of the skin
prick test in egg allergy compared with that of oral
challenge, almost all studies have reported the sen-
sitivity of the skin prick test to be high (73-100 %)
(18, 32-34, 37) and with a high negative predictive va-
lue (86-91 %) (18, 33, 34, 38). Its specificity tends to
be lower (53-71 %) (18, 32, 33) as is its positive pre-
dictive value (61 %) (18, 39). In study populations
with a high prevalence of food allergy, high positive
predictive values have been found (85-92 %) (33, 34).
As is generally the case in the diagnosis of food
allergy, in egg allergy a negative skin test excludes cli-
nical reaction in most patients due to its high negati-
ve predictive value. If quality extracts are used at ap-
propriate concentrations, the skin prick test is also a
good predictor of egg allergy.

Intradermal allergy skin tests tend not to be used
because of their lower specificity.

Although the skin of children under the age of
2 years does not react well (40), reactivity is good

when the appropriate extracts are used at the right
concentration (34).

In vitro tests

Sensitization can also be demonstrated by the pre-
sence of specific IgE antibodies in serum through the
RAST or CAP techniques. Most studies report that
RAST shows lower sensitivity and higher specificity
than the skin prick test (37). A study comparing the
skin prick test and RAST with oral challenge reported
that RAST showed lower sensitivity than the skin
prick test, but when the RAST score was 3 or more,
the sensitivities were similar (39). CAP has higher
sensitivity than RAST (41) and is a useful technique
for correlating clinical reactivity with higher levels of
sensitization (33, 42). CAP can be used to measure
specific IgE antibody concentrations, thus identif-
ying subtypes of patients with a high probability of
positive challenge and eliminating the need to per-
form the challenge. In individuals with egg sensiti-
vity and atopic dermatitis (33), the probability of a
positive food challenge was greater than 95% when
egg white CAP values were 6 kU/L and was more
than 90 % when egg white CAP values were equal
to or higher than 2 kU/L. With values lower than
0.6 kU/L the probability of tolerance was greater than
90 %. In another study of children under the age of
2 years with egg allergy (34), egg white CAP values
equal to or higher than 0.35 kU/L showed a positive
predictive value of 94 %. The lower cut-off point
found in this study could be related to the patients’
age, amean of 16 months compared with 5.2 years
in the previous study. In the latter, moreover, all the
children had atopic dermatitis, which could explain
the higher IgE concentrations.

The basophil histamine release test is not used in
daily clinical practice and tends to be used only in re-
search. On the other hand, tryptase, a mast cell me-
diator, increases in serum following oral challenge,
showing high specificity but low sensitivity, that
w hich its titration is not usual practice.

Provocation tests

Controlled oral food challenges are used to con-
firm clinical reactions to food ingestion. Only appro-
ximately 50 % of suspected allergies are confirmed
by double-blind food challenge (18, 37-39).

As in any provocation test, certain requirements
should be fulfilled when performing oral food cha-
llenge: the patient should not be receiving medi-
cation that could inhibit skin tests and should be
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PRICK

NEGATIVE

Serum specific

POSITIVE

Serum specific

IgE: CAP IgE: CAP
I I
NEGATIVE POSITIVE POSITIVE NEGATIVE
Challenge Challenge No challenge Challenge
| | | Allergy | |
| NEGATIVE | | POSITIVE | | NEGATIVE | | POSITIVE | IgE mediated —| POSITIVE | | NEGATIVE |

|Not confirmed| | Intolerance | | Tolerance |

Figure 1.—Diagnostic algorithm for egg allergy: immediate symptoms.

asymptomatic. The challenge should be performed
by personnel experienced in treating allergic reac-
tions and resuscitation equipment should be readily
available (43).

Oral challenge can be open, in which both the pa-
tient and the physician conducting the challenge
know which substance is administered, simple-
blind, in which only the patient does not know which
food is administered and double-blind, in which neit-
her the patient nor the doctor know w hich food is ad-
ministered. The double-blind placebo-controlled food
challenge (44) is considered the gold standard for
diagnosing adverse reactions to food (45). It is used
in research investigating the effect of food in chro-
nic conditions such as atopic dermatitis and bron-
chial asthma and when the involvement of multiple
food substances is suspected. It is also used when a
large subjective component may be involved. In blin-
ded challenges, the substance is administered free-
ze-dried in capsules or, depending on the child’s age,
disguised in juices, milkshakes or infant formulas
(31). In the placebo-controlled challenge, two cha-
llenges can be performed daily, one active and anot-
her with a placebo (46) or the placebo and the food
extract can be administered on different days.

Open challenge can be used in the diagnosis of
egg allergy in children aged less than 2 years becau-
se manifestations are easily observed and at this age
the subjective component is limited. The challenge
is performed gradually in fasting patients, beginning
with the administration of an amount of the substan-
ce smaller than that which provoked symptoms and
progressively doubling the amount until it equals half
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Tolerance

an egg white as a single dose or until symptoms ap-
pear (34). In immediate reactions, the substance can
be administered at 15-90 minute intervals (46). If the
reaction occurs later, this interval is greater. The pa-
tient should be followed up for 2 hours after the cha-
llenge in case immediate reactions develop. The cha-
llenge is positive when objective symptoms
(cutaneous, gastrointestinal or respiratory) appear
within 2 hours. Subjective symptoms, such as abdo-
minal pain, nausea or pruritus are not used in the
diagnosis. When subjective symptoms are reported,
the double-blind challenge should be carried out.

Oral challenge has demonstrated cooked egg to
be less allergenic than raw egg (11). In some studies,
whole egg has been used in the oral challenge (32).
In others, open challenge has been carried out, star-
ting with cooked egg white and if results were nega-
tive, raw egg white was used (34). The amount of
egg and the intervals at which it is administered can
be modified according to the initial symptomatology
presented.

Oral challenge is contraindicated when severe
symptoms of anaphylaxis and/ or glottis edema are
present. It should not be carried out in children aged
less than 2 years with immediate cutaneous, diges-
tive and/or respiratory symptoms occurring within
2 hours of egg ingestion and with positive skin tests
to egg white and an egg white CAP equal or greater
than 0.35 KU/L. However, it is indicated if the skin
prick test and the CAP are both negative or if the re-
sults are conflicting (34) (fig. 1).
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PRICK

NEGATIVE

POSITIVE

Serum specific Exclusion diet-
IgE: CAP Challenge
NEGATIVE POSITIVE POSITIVE NEGATIVE
Exclusion diet- Asyntomatic
Challenge Challenge Allergy IgE sensitisation
I | I l |
| NEGATIVE | | POSITIVE | | NEGATIVE | | POSITIVE |
Asyntomatic

|Not confirmed| | Intolerance | sensitisation

Allergy IgE

Figure 2.—Diagnostic algorithm for egg allergy: atopic dermatitis and/or delayed gastrointestinal symptoms.

Exclusion diet

Exclusion diets should be used in patients with ch-
ronic symptoms such as atopic dermatitis, delayed
gastrointestinal symptoms or asthma in an attempt
to determine the role of egg sensitization in produ-
cing symptomatology. Egg is excluded from the diet
for 2 weeks. If no improvement is seen during this
time, eggs are unlikely to be causing symptomato-
logy. If there is improvement, open challenge is ca-
rried out. If the result is negative, allergy is ruled out.
A positive result should be confirmed by double-blind
challenge (fig. 2).

FOLLOW-UR EVOLUTION AND PROGNOSIS

In the natural history of food allergy the clinical
sensitization period is followed by another period of
asymptomatic sensitization until complete tolerance
is achieved and specific IgE antibodies disappear
(47). The clinical sensitization period depends on the
food involved, among other factors.

Not all egg-allergic individuals achieve tolerance. In
some, the allergy persists for years and the longer
symptomatic sensitization lasts, the lower the pro-
bability that future tolerance will be acquired (48, 49).

Studies of the natural history of egg allergy have
reported that only 24 % of patients lost clinical hyper-
sensitivity after following an exclusion diet for 1-2 ye-
ars (49), between 32 % and 44 % lost clinical hyper-
sensitivity after three years (49-51) and after a mean
follow up of 4 years, 55 % of patients (with a mean

age of 6 years) achieved tolerance. Clinical hypersen-
sitivity that persisted at the age of 9 years was an in-
dex of poor prognosis (48).

Sensitization to egg before the introduction of this
food into the diet has been demonstrated in lacta-
ting infants (52). The sensitization could have occu-
rred during pregnancy but most probably took place
after birth through exposure to egg proteins in the
mother’s milk. Breast-fed children sensitized to egg
through this route can react on first exposure to egg
(53). In a series of 21 patients aged between
5 months and 3 years (all of them were initially ex-
clusively breast fed) with serum egg-specific IgE an-
tibodies and/or positive skin tests to egg, which they
had never previously ingested, double-blind foods
challenges vs. placebo were positive in 13 (61 %)
(18). Moreover, prognosis seems to be worse in the-
se children, as indicated by a published study on
long-term evolution, in which only 24 % of patients
developed tolerance by the age of 14 years (54).

A progressive reduction in symptom severity and fi-
nal tolerance can be expected with age even in
anaphylactic reactions (55). Currently no clinical or se-
rological parameters have sufficiently high sensitivity
and specificity to determine the point at w hich tole-
rance begins but the following data may serve as a gui-
de:

1. Multisystemic clinical reactions with angioede-

ma and respiratory symptoms indicate a poor prog-
nosis for future tolerance (50).

Allergol et Immunopathol 2001; 29(2): 72-83
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2. Although skin tests can remain positive in 50 %
of individuals who achieve tolerance (48), a negative
result is a good indicator of tolerance (50).

3. Initial serum specific IgE levels, especially to
ovomucoid, may have prognostic value because indi-
viduals who develop tolerance have significantly lo-
wer serum IgE levels at the onset of symptomato-
logy than children with persistent clinical
hypersensitivity (12, 33, 51).

4. If, throughout evolution, specific IgE concen-
trations are higher than a RAST score of 2, food cha-
llenge is almost certain to be positive (48). In
egg-allergic patients with atopic dermatitis, Sampson
et al (33) recommend waiting for a reduction in se-
rum specific IgE concentrations to 2 KU/l before re-
peating oral challenge. In patients without atopic der-
matitis specific IgE values above 1.20 KU/l indicate a
high probability of positive challenge (56).

In view of the current data, we recommend yearly
monitoring of skin tests and egg-specific IgE antibo-
dies each year. Oral challenge should be carried out
to verify whether tolerance has been acquired when
the results of skin tests are negative, when specific
IgE levels are less than 2 KU/l in patients with atopic
dermatitis and when these levels are less than
1.20 KU/l in patients without atopic dermatitis.

Although there is not an absolute contraindication
to oral challenge, when symptoms of anaphylaxis are
severe, the interval since the first episode should be
more carefully evaluated, taking into account skin
tests and variations in specific IgE concentrations.

The development of egg-specific IgE antibodies in
children under the age of 1 year is a predictive risk in-
dex for atopic disease. Several studies suggest that
hypersensitivity to egg might currently be the princi-
pal and earliest serological marker of risk for subse-
quent sensitization to inhaled allergens and for the de-
velopment of allergic respiratory disease (10, 57, 58).
At this age, a combination of a positive family history
(history of atopic disease in at least one first genera-
tion family member) and concentrations of egg-w hite
specific IgE antibodies greater than 2 KU/I, constitute
a marker of future sensitization to inhaled allergens.
This marker has a specificity of 99 % and a positive
predictive value of 78 % (59). If sensitization persists
for more than 1 year, there is a high risk for asthma
(67 %) and rhinitis (50 %) at the age of 5 years (60).

TREATMENT
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Table |

Egg-containing foods

Sweet food, meringues, ice cream, milk shake, nougat, flans,
cream, sweets, etc.

Confectioners’ and bakers’ products: sponges, fairy cakes,
biscuits and tarts

Puff pastry, pies, meat pasties, etc.

Sauces (mayonnaise), gelatins

Some breakfast cereals

Egg pastas, battered and breaded food

Cold meats, sausages, pates

Some coffees with floating cream (capuccino...)

As a component of other foods, and can be indicated on the label
as: lecithin (unless soya lecithin), lysozyme, albumin, coagulant,
emulsifier, globulin, livetin, ovalbumin, ovomucin, ovomucoid,
ovovitellin, vitellin, E-161b (lutein, yellow food coloring)

Etiological treatment: strict exclusion diet

Once a diagnosis of hypersensitivity to egg pro-
teins has been established, a strict exclusion diet, the
treatment of choice, should be started (61, 62).
Exclusion diets should be adequately supervised to
eliminate egg derivatives and possible contamination
with these proteins. Special attention should be paid
to certain proteins used as food additives that can
provoke symptoms when unnoticed. Egg lysozyme
is used in some drugs and in numerous foods as a
bactericide to prevent the development of anaerobic
bacteria such as Clostridium tyrobutyricum (13).

Clinical cross reactivity does not usually occur bet-
ween egg and chicken meat (63) and consequently in
most patients this source of protein need not be avoi-
ded. In feather-allergic individuals egg tolerance
should be tested. Equally, egg-allergic individuals egg
should take precautions when exposed to aviaries
(15, 25, 64, 65).

Egg-containing foods

Table I lists the main foods containing egg. Careful
reading of product labels is essential.

Lysozyme and other egg proteins can also be pre-
sent in some medications (mainly suppositories,
nose drops and some anesthetic preparations). For
this reason, the list of components and excipients
should always be read.
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Table Il

Vaccines containing egg proteins

Vaccine Brand name
Influenza Evagrip®
Imuvac®
Inflexal Berna®
Mutagrip®
Anti Gripal Poli Leti®
Antigripal Pasteur®
Fluarix®
Triple virus MSD triple SARM / RUB / PAROT®
Measles Anti-measles Llorente®
Mumps Anti-parotitis MSD®
Yellow Fever Stamaril®

Symptomatic pharmacotherapy

If accidental egg ingestion is followed by anaphy-
lactic reaction, parenteral adrenalin should be admi-
nistered and repeat doses are often required. Intra-
muscular administration is recommended because
absorption is more rapid (66). Treatment should be
completed by antihistamine and corticosteroid admi-
nistration. When the reaction is localized in the upper
airways (laryngeal or oropharyngeal angioedema) in-
haled adrenaline can be used. With asthma or spas-
modic cough, a beta-adrenergic inhalant can be used.
Children presenting an acute anaphylactic reaction
should remain under observation for 24 hours (61).

Children with a history of anaphylactic reactions
should keep a dose of adrenaline both at home and
at school (67).

In cutaneous manifestations (urticaria and/or an-
gioedema) the administration of an oral antihistamine
may be sufficient.

Preventive pharmacotherapy

Preventive drug treatment has also been used (di-
sodium chromoglycate, ketotifen and cetirizine) but

Table IlI

Vaccines NOT containing egg proteins

Vaccine Brand name

Triple virus Triviraten®

the results are irregular and offer no improvement
on avoidance of egg ingestion (61, 68, 69).

Immunotherapy

Experimental immunotherapy has been tried with
other foods (70-73) but the results have not been en-
couraging. No experience exists of parenteral immu-
notherapy with egg and we have found only one
study of oral hyposensitization that reported satis-
factory results (74).

Vaccines that may contain egg proteins.
What should be done?

Vaccines have always been controversial since they
may contain small amounts of egg due to the way
they are produced. Current vaccines that could po-
tentially include egg products are the rubella, meas-
les and mumps vaccine, the triple virus vaccine (me-
asles, rubella and mumps), and the influenza and the
yellow fever vaccines (table Il). Small amounts of egg
also used to be a possibility in the anti-typhus and an-
tirabies vaccines (75). Anaphylactic reactions to vacci-
ne components are rare. At times, it is even difficult to
determine whether areaction has been caused by the
vaccine antigens or by any of the vaccine components
(neomycin, sorbitol and, fundamentally gelatin) or
w hether the reaction is concomitant (76-83).

Triple virus vaccine

The triple virus vaccine (measles, rubella, mumps),
obtained by chicken embryo culture in fibroblastic tis-
sue, does not contain significant amounts of egg
proteins (84, 85). Egg-allergic children, even those
w ho are highly sensitized, are at very low risk for pre-
senting anaphylactic reactions to these vaccines
(86-89), although such reactions have been descri-
bed (90, 91). Skin tests with diluted vaccine prepara-
tions do not appear to be predictive of possible aller-
gic reactions after vaccine administration (85, 92-94).
In 1997 the Committee of Infectious Diseases of the
American Academy of Pediatrics proposed routine
administration of the vaccine without prior skin tests
(95), recommending that vaccinated patients should
be observed for 90 minutes after vaccination by a
team experienced in treating anaphylaxis (84).

In a study of 140 children with hypersensitivity to
egg (85), 97.5 % of the children tolerated the triple vi-
rus vaccine (with 95 % reliability), showing no signifi-
cant reactions, while tests were not predictive of ad-
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verse reactions. Another series of 410 children with
hypersensitivity to egg showed no adverse reactions
requiring treatment (92). Another study of 26 children
with a history of anaphylactic reactions after egg in-
gestion reported no adverse reactions after vaccine
administration (86).

A triple virus vaccine cultivated in human diploid
cells is currently available (table Ill). Although the pos-
sibility of an anaphylactic reaction is remote, we be-
lieve that this egg-free vaccine should be used in chil-
dren with egg allergy.

Influenza vaccine

The influenza vaccine is prepared in chicken embr-
yo and has been reported to contain small quantities
of egg proteins (1-7 pg/ml). The Committee of
Infections Diseases of the American Academy of
Pediatrics has recently recommended that patients
with anaphylactic reactions or very severe reactions
after egg ingestion should not be administered this
vaccine without prior skin testing with a diluted prepa-
ration of the vaccine (95). A positive result contraindi-
cates vaccine administration. If the clinical situation in-
dicates vaccination and if the results of tests are
negative, the vaccine can be administered under me-
dical supervision. In general, these children should not
undergo influenza vaccination because of the risk of
reaction and because yearly vaccination might be re-
quired.

Yellow fever vaccine

The yellow fever vaccine is also prepared in chic-
ken embryo. A medical history of egg allergy and ad-
verse reactions to previous yellow fever vaccines or
other vaccines should be carried out in all patients
before vaccination against yellow fever.

Skin tests should be only carried out before yellow
fever vaccination in patients with a history of syste-
mic anaphylaxis after egg ingestion (84, 96, 97). If im-
munization is required, the vaccine should be care-
fully administered at a medical centre in multiple
gradual doses and by personnel with experience in
treating anaphylaxis (84, 92, 95).

PREVENTION

Preventive measures are designed either to pre-
vent sensitization and the development of allergic di-
seases or to prevent the manifestation of the disease

in sensitized individuals.

Allergol et Immunopathol 2001; 29(2): 72-83

Restriction diets in pregnant women to prevent
sensitization before birth are not recommended nor
do they guarantee effectiveness (67, 98). Moreover,
unless perfectly controlled by a nutritionist, these
diets can be dangerous due to the risk of fetal and
maternal malnutrition.

Maternal avoidance of egg during lactation does
not seem to be justified except in cases of high risk
and when the family is highly motivated (67, 99-101).

In children at high risk, a skin test before the first
egg ingestion can be predictive and prevent an ad-
verse reaction to egg (18).

Independently of possible food hypersensitivity in
children, a series of general environmental preventive
measures should be implemented against possible
allergens (102).
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