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Egg protein sensitization in patients with bird
feather allergy
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We liave sindied the hypersensictvity (o hen's egg protein and chicken meat in 20 adults
with o previous diagnosis of bronehial asthima and rhinoconjunctivitis duce o bird feather
sensitization. Seventeen ol the 25 reported good olerinee o the ingestion of cpg and
chicken mear, The skin tests were negative 1o bhoth antigens in 19 of themn, and paositive
for cop in two, AlLT7 padients had negative RAST 1o chicken wmeanr and egy protein, "The
renaining cight patients had intolerance o cgu. and three of then also o chicken meat
imgestion: i oseven ol the cight cases allevgie o cpg. the alimentany intolerance hegan
alter the elinieal symptoms of bivd feather sensitization. In all cight cases the skin tests
were positive to egg volk, and in (ive of thenm also o cge white and chicken meat, These
patients evidenced specifie sernm Tebl antibodies 1o ey volk, four of then 1o ey white,
and seven 1o chicken miear, These results demonsieace the high frequeney (32903 of the
associition of sensitization w cpg proteins, particalinly ceg volk,inca selected populaton
of patients with known allergy o bivd feathers thus suggesting that in some panents

feather sensitization could trigger or somcehow facilitee the later sensitization to cgg volk

proteins.
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Lge protein allergy usually appears during the
first stages of life, often during the st and
sccond years, and abates and may even dis-
appear, although specifie Tgly antbodies may
stll be present o the phase of elinieal tolerance
(5. 9).

The major route for sensitization scems (o be
the digestive (9), somctimes even through (he
mother’s breast milk (9); however, there have
been reports of sensitization through (ranspla-
cental passage (9, 17) and oceasionally of sensi-
tization duc to mhalation of cgg material (2, 9).

In the typical forms of cgg allergy in infancy,
the most allergic part is the egg white (5, 9),
and particulanly ovalbumin (OVAY and ovomu-
coid (OVM) (7, 10, 11, 21). Less attention has

been paid to cge volk proteins as allergens (9,

21). Recently, Walsh et al. (23) have suggested

that apovitelins T and VI might hehave as major
allergens in some patients. Farther, specilic 1gG
antibodies 1o soluble yolk protems (called live-
tins) have been detected in workers who devel-
oped occupational asthma alter exposure (o egg
spray (2).

Precipitading antibodics (o serum antigens ol
avian species with cross-reactivity (o soluble cgg
volk proteins have also been demonstrated in
patients with extrinsic allergy alveolits (3).

T'he occurrence of egg protein sensitization in
adults is much less frequent. Some cases have
heen recently reported in which this hypersensi-
tvity could have been induced or lacilitated by
a previous inhalatory sensitization to avian anti-
gens, probably due 1o cross-reactivity bhetween
avian antigens and cge proteins (b, 8, 140 15,
16, 18, 20).
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Table 1

Clinical data {rom the cight patients with simultancous sensitization to feathers and egg proteins

Patients No. 1 2 L 5 6 7 8
Fxposure (o birds + + + + + 4 +
Symptoms from feathers A, RO A A, RC A A A A
Fyg-related symptoms

cutancous P. AL P P.W U A P, AE Al P, W

digestive V, N V. N N, D - - - - -
Symptoms {rom chicken meat P, AL U -~ - - - -
Initial sensitization feathers cge feathers feathers feathers feathers feathers feathers
Time interval (years)® 0.5 13 3 5 2 3 1

P labial-pharyngeal pravitus: Al

RC: rhinoconjunctivitis.

angiocdema; Ur urdearia; Nt nausear Wiwarmth; Ve

vomiting: Do diarrhear A: asthmag

*Time interval between date of diagnosis of feather sensitization and date of diagnosis ol cgg sensitization,

Mandallaz ct al. (16) have shown that the
main avian antigens with cross-reactivity to egg
antigens are present in egg volk hvetins. These
workers arce also the only ones to suggest the
possibility of the reverse phenomenon, ie. that
previous sensitization to egg proteins might sce-
ondarily facilitate a later inhalatory sensitization
to avian antigens upon sufficient exposure.

We have studied the incidence of egg protein
sensitization in a group of patients with estab-
lished immediate-type hypersensitivity o bird

[cathers.

MATERIAL AND METHODS

The study population comprised 25 adults (16
women and 9 men; mean age 27 years), with a
diagnosis of allergic asthma and/or rhinocon-
junctivitis with bivd feather sensidzaton as cs-
tablished by clinical history and positive imme-
tests (=

antibodics to the feathers of various avian spe-

diate  skin 3+) and specific Igh
cies. In these patients, we recorded  clinical
symptoms and positive skin tests, and specific
Igll and IgG antibodics to egg proteins and
chicken meat.

The skin tests were performed by single prick
tests with the following antigens: mixed feathers
(chicken and duck, Bencard) 0.5% w/v, chick-
en meat (Dome/Hollister-Stier) 1/10 w/v, cgg
white  (Dome/Hollister-Stier) 1720 w/v, cgg
yolk (Dome/Hollister-Stier) 1/20 w/v, OVA
(10 mg/ml) and OVM (10 mg/ml). Positive
prick tests were defined as a wheal equal (3 +)

or larger (4 +) than the positive histamine (10
mg/ml) control wheal.

The specific IgG antibodies were assessed by
Phadezym-RAST
results class 2 or higher were regarded positive.

The specific IgG antibodies to OVA and
OVM were asscssed by ELISA in polystyrene
microplates according to standard mcthods (22).

(Pharmacia  Diagnostcs),

RESULTS
All 25

contact with some type of bird (hens, canaries

patients reported habitual or sporadic

or parakects). All except one (to be discussed
later) had tolerated cggs before the diagnosis of
avian antigen sensitization, even during infancy
and childhood. No patient was sensitized to
other food allergens of non-avian origin.

At the tme of the study, 17 patients still had
good clinical tolerance to eggs, between 2 and 9
years (with a mean of 3.7 years) after the diag-
nosis of bird feather sensitization. None of these
paticnts had symptoms related to the ingestion
ol chicken meat. The skin tests with chicken
meat were negative in all 17, and those cith egg
proteins (white and yolk) were positive in only
two, with negative RAST in both cases.

The remaining eight patients reported some
type of immediate symptomatology in relation
to cooked egg ingestion (all noted symptoms
within 30 min of consuming a small amount of
a Iried cgg yolk): labial pruritus (4 cases),
nausca (3 cases), labial angiocdema (3 cases),
immediate vomiting (2 cases), pharyngeal prur-
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itus and local hyperthermia (2 cases), asthma (1

Ciase), urticaria (1 case) and diarrhoca (1 case)

(‘Table 1). In al patients, with the exception of

Case 2, the bird feather sensitization chrono-
logically preceded the appearance of symptoms
after cgg ingestion, the time interval ranging
from months (o years (Table 1).

Casc 2 is the only exception, as this patient

had had alimentary cgg allergy since the age of

7 months, and asthma in relation to bird feath-

ers occurred in adult age, after several years of

exposurce. As shown in Table 2, this is the only
case in the series with strongly positive skin tests
and RAST o all egg fractons as well as to
feathers and chicken meat.

Only three of the cight patients with egg-
related svmproms deseribed any type of symp-
tomatology associated with chicken meat inges-
tton (labial pruritus in 2, wrticaria m 1 and
angioedema in 1),

All patients with symptoms alter egg inges-
ton, had positive skin tests to cgg yolk (Table
2y, Five of them also had positive skin tests to
cge white protein (2 to whole white, | o white
and OVA | 1 to white, OVA and OVM, and |
to OVA alone). The prick test with chicken
meat was positive in five of these cight patients

(‘Table 2).

Table

In concordance with the skin tests, mereased
levels of specifie Tgld antibodies were seen inall
cight patients for cgg yolk, in four for cgg white
and in seven for chicken meat ((Table 2).

The investigation of spectfic 1gG anubodies to
OVA and OVM was negative in all cases.

There were no significant differences between
the cight cgg-sensitized patients and the 17 non-
cgg-sensitized in regard to associated sensitiza-

tions (3 of 8 cgg-sensitized patients and 5 of 17

non-cgg-sensitized had simultancous sensitiza-
tion to pollens) and o serum total Tgll concen-
tration (mean values 354.6 TU/ml in the eiglt
cgg-allergies and 352 TU/ml in the 17 non-cgg-
allergics). No patients showed signs of atopic

dermatitis.

DISCUSSION

Avian proteins are well recognized as causes of
13).

hypersensitivity pnewmonttis (3, 19), the most

occupational allergic discase (0, Besides
frequent manifestations are asthma and rhino-
conjunctititis (3, 6).

The
serum proteins (mainly albumins and globulins)

existence ol cross-reactivity  between

ol various avian species is also known (14).

However, cross-reactivity between avian pro-

9

Immunological data from the eight patients with simudtancous sensitization o feathers and cugg proteins

Patent No. | 2 3 !
Prick-tests”
Mixed feathers R At 4 4
e volk 4 A 1 1
lige white Gy 4t Gy
OVA - 4t - 3
OVM - 14 - -
Chicken meat Gt A4 4y
Specific Tghrr
Chicken feathers 3 1 4 !
Canary feathers ND 2 NI 3
Parakeet feathers ND 5 3 1
Iigu yolk 2 1 3 2
Fgw white 2 1 | 0
Chicken meat 2 R 2 2

H 6 7 8 Positive/ Total
G oy 4y 3t 8/8
R 4ot A L 8/8
- - - oy 4/8
- ND BRI 377
- - ND - 1/7
Sy 3 - 5/8
3 3 2 2 8/8
ND 4 2 3 5/5
ND ND ! ND 2/4
3 3 2 2 8/8
2 0 ! | 8
2 2 2 [ 7/8

positive 2 54
“Tresults of class 202 were constdered positive.

NI not done.
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teins and hen’s egg proteins is less well docu-
mented (14, 18, 20, 24).

Maat-Blecker et al. (14) reported the first
case of alimentary cgg allergy in a 65-ycar-old

woman in conjunction with the development of

asthma and conjunctivids alter acquiring a bud-
gerigar. This patient had specilic IgE antibodies

to cgg yolk and avian proteins, but not to cgg

white; this finding suggested the presence of

cross-reactivity between avian serum proteins

and proteins from the soluble fraction of ¢
yolk, t.c. livetin.

A sccond casce of similar characteristics was
reported by Hoffman (8). More recently, Man-
dallaz et al. (16), through studics of RAST
inhibition, have shown that the main antigens
with cross-reactivity between avian proteins and
cgg proteins are present in the livetins of cgg
yolk, and coined the term “bird-cgg syndrome”
for the presence of simultancous sensitization to
avian proteins and cgg yolk proteins.

In the light of our findings, coincident sensiti-
g proteins is a rather

zation to avian and ¢

common finding (32 % in our serics).

In the eight patients with simultancous sensi-
tization to bird feathers and cgg proteins, the
most frequent sensitizaton, both in skin tests
and RAST, was not to cgg white, as in the
typical forms of cgg allergy in infancy, but to
cgg yolk. These results agree with those of other
14, 15, 16).

All our patients reported contact with some

authors (4, 8,

type of bird, and their clinical historics suggest
that their respiratory sensitization to avian anti-
gens preceded the onset of symptoms of egg
protein intolerance, suggesting that bird [cather
sensitization might have triggered or at least
facilitated the [ater sensitization (o ¢gg proteins.

There was only onc exception (Case 2), in

which the egg protein sensitization preceded the

bird feather-related asthma.

This rclationship is less well documented and
should be further investigated, as, if proven, the
sustained contact with birds might have influenced
the persistence of the egg allergy over the years.

Seven of our patients had positive RAST to
chicken meat; five of them also had positive skin
tests, but only three reported symptoms after its
ingestion. These results may indicate the pre-

sence of sensitization without clinical symptoms
to chicken mecat in some feather-allergic pa-
tients, perhaps due to the existence of antigens
common to chicken meat and bird feathers (12,
18, 20, 24). The chicken meat antigens might
have cross-reactivity with egg yolk antigens, as
suggested by the high frequency of associated
specific IgE antibodics to both these antigens in
our cgg-allergic patients.

In the {irst reported cases of this association (4,
8, 13, 14, 15, 16) the skin tests to cgg white were
negative. In our series, five of the eight patients
with cgg-related symptoms had positive prick
tests to whole egg white or to some of its fractions.
This sensitization can be explained in Case 2
(Tables 1 and 2) by the presence of a typical form
of cgg allergy during childhood, with the high
positivity (o cgg white usual in these cases. In the
remaining four padents, the positive tests with
egg white might be due to cross-reactivity be-
tween egg white and antigens from egg yolk and
from avian serum proteins and meat, as previ-
ously suggested by Langeland (12).

The chinical implications of these observations
arc still unclear. It is not known whether to
recommend an egg- and chicken-free diet to
patients sensitized to bird feathers, further to
avoiding exposure, or whether it might be bene-
ficial for cgg-allergic patients with persistent

symptoms to avoid exposure to birds.
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