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The distinction to open this interesting Symposium certainly does not stem
from my own long experience and expertise in the field of food allergy. In fact,
I have always found food allergy one of the most frustrating domains of aller-
gology and something in which very little new is ever happening. Therefore,
I rather avoided this topic, until a few years ago when I realized that (a) food
allergy is possibly a key to effective allergy prevention and (b) we are beginning
to have at hand new tools to tackle the problem.

Taking a fresh look at the whole problem from some distance may indeed be
a justification for this lecture. Food allergy has been with us for a very long time,
starting with the Hippocrates description of urticaria following ingestion of
cheese. Indeed, in the early descriptions of allergic reactions in the Middle Ages
and in the pre-industrial age, food allergies are more frequently to be found in
the early history of allergy than hay fever [1]!

If we listen to what patients are telling us or if we read what journalists
write, food allergy is a major medical problem affecting up to 20% of the popu-
lation [2]. The reality, however, may be somewhat different. On the one hand, in
a population believing to suffer from some food allergy or intolerance, a double-
blind placebo-controlled challenge will confirm the subjective beliefs only in
about 10-20% of the cases. On the other hand, food allergies may be responsi-
ble for atopic dermatitis or asthma but remain unsuspected by the patient.

What is therefore the true incidence of food allergy? Data in this respect are
rather variable, because criteria for inclusion and diagnosis are variable and to
some extent subjective [3]. Anaphylactic reactions due to food ingestion and need-
ing emergency treatment are certainly an objective manifestation; some recent
enquiries have shown that this event is not so rare {4, 5] and represents the most
immediately dramatic outcome of sensitization to foods (fig. 1). Taking into ac-
count the results of food provocation in various allergic diseases and manifesta-
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Fig. 1. Epidemiology of anaphylactics (food-induced) shock in France (multicentric
study: 46 emergency departments; 29 departments of dermatology. and 19 departments inter-
nal medicine). Total anaphylactic shocks n=794: Food induced, 10.2%: relapsing, > 30%;
food allergy previously known, 23.4%; food allergen hidden, 30.8%: enhancing factors (alco-
hol, exercise, drugs), 25.9%; ‘idiopathic’ (hidden food allergen?), 10.2%; diagnostic effi-
ciency in allergy department, 94% [from 4].

Table 1. Epidemiological evaluation on the incidence of food allergy [adapted from 3, 6]

Cumulated prevalence Manifestations caused
in population, % by food allergy in % of cases
Allergic asthma 6-8 10-40
Atopic dermatitis 13-18 40-50
Hay fever 10-15 50!
Gastrointestinal 2-3 100

"'Oral allergy syndrome.

tions, such as asthma, atopic dermatitis, urticaria and rhinitis, one must come to the
conclusion that food allergy affects about 13—18% of the population (table 1) (6].
The particular incidence of food and egg allergy in early infancy and its pos-
sible role as a gate opener towards the ‘allergic march’ in genetically predisposed
newborns [7] are increasingly recognized. After the initial phase in which al-
lergy to milk and/or egg predominates and causes atopic dermatitis, the atopic
syndrome evolves into sensitization to various inhalation allergens causing pri-
marily rhinitis and asthma. From studies on allergen-specific IgE in cord blood
[8] and of cord blood lymphocyte reactivity [9—11], it increasingly appears that
sensitizing contacts with allergens already occur in utero and that IgE produc-
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tion indeed starts in early life. Whether this phenomenon is restricted to or par-
ticularly intense in genetically predisposed infants (at high risk of atopy) still
requires more extensive confirmation [11].

In any case, it is clear that the atopic syndrome starts early in life [12] and
usually encompasses multiple successive IgE sensitivities. There is, however.
another type of IgE-mediated allergy. which may occur as well in non-geneti-
cally predisposed individuals. Both clinically and experimentally [13], we en-
counter individuals who may become exquisitely sensitized and produce high
levels of IgE to isolated allergens (fig.2). In this way. isolated food allergies may
be encountered also in nonatopic individuals. The probable mechanism of such
an event has been somewhat forgotten in recent years but was appropriately
termed ‘allergic breakthrough’ [13]. We must remind ourselves of these different
pathways to high allergen-specific IgE production, because they will influence
diagnosis. interpretation, prognosis and possibly treatment.

Among other allergic diseases, food allergies have some pathophysiological
and immunological peculiarities. The first one is the very developed immuno-
logical system of the gut which, in comparison with other target organs, such as
the skin, the nose or the lung, has not yet been investigated as extensively. Stud-
ies of [gE-mediated allergies in these other organs have pointed out to the impor-
tance of late phase reactions and to the interplay of cytokines and inflammatory
cells which accompany them [14]. While dynamic immunological studies fol-
lowing allergen provocation on these various local targets (e.g. skin window.
nasal and bronchial lavages) have considerably extended our knowledge in
recent years, we still have little information on the pathophysiological events
occurring in the gut after ingestion of allergenic food in a sensitive individual. In
particular, we know little about the local events distinguishing [gE- from lym-
phocyte-mediated reactions in the gut.

A second peculiarity of allergy to food allergens is the fact that most aller-
genic proteins are profoundly modified by total or partial digestion upon travelling
through the gut and that they are also subject to active and passive resorption mech-
anisms. In that sense, allergen contact profoundly differs from those occurring on
the skin or on other mucosae. The important role played by disturbances in local
mucosal contact with allergens is exemplified clinically by the recently reported
high incidence of [gE-mediated allergies in patients afflicted by cystic fibrosis [15].

A major source of frustration for allergologists in dealing with food allergy
is certainly the continuing difficulty in diagnosis, since our usual techniques such
as serological IgE tests or skin tests to a large extent fail us in this field. In this
context and also because a suspicion of food allergy often rests on highly subjec-
tive and emotional considerations, the procedure of double-blind placebo-con-
trolled food challenge (DBPCFC) has evolved and is almost unanimously praised
as the “golden standard’ of food allergy diagnosis [16]. DBPCFC may be the best
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: Fig. 2. Two types of IgE-mediated allergy: («) the atopic march and (b) allergic break-
3 through.

we have at the present time, but it remains a procedure with many drawbacks.
Besides the difficulties to perform DBPCFC in daily practice, this procedure cer-
tainly also fails to take in account the fact that several factors beyond IgE sensiti-
‘ zation often contribute or are required for elicitation of a clinical reaction to food
i challenge (e.g. exercise, stress, etc.). DBPCFC is also not strictly objective, since
a number of readout criteria (e.g., itching, colics) are of subjective nature.
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For progress to occur in food allergy. it is therefore. in my opinion, essential
that we begin to look actively beyond and after DBPCFC procedures. Research
in food allergy should now concentrate in investigating events following aller-
gen challenge at the local level, such as the observation of local reactions after
allergen challenge by coloscopy, analysis of cellular reactions and mediator re-
lease in the gut mucosa and in intestinal fluid, or also ‘copro-immunology’, e.g.
analyzing from stools the intraluminal events [17]. It is encouraging that several
reports in this Symposium indeed show progress in these directions. Such tech-
niques may soon become of great help in diagnosis of food allergy. With all due
respect for DBPCFC, it should not happen that any study in the field, particularly
pathophysiological studies following allergen challenge, become unpublishable
if the patients have not been concomitantly subjected to the DBPCFC procedure.

My own interest in food allergy has taken some more concrete turn recently
with the development of an excellent animal model, which appears to closely
mimic food allergy in man. It has long been known that some dogs develop a
genetically controlled atopy-like syndrome, in which atopic dermatitis, more rarely
airway allergies, are the main symptoms [18]. IgE-like antibodies have also been
described in the dog and are responsible for the clinical symptoms. However,
progress in dog allergy research has been impaired for a long time by the lack of
pure reference IgE myelomas. Thanks to a large collection of monoclonal anti-IgE
antibodies, among which some recognize common epitopes on dog and human IgE
[19, 20], it has become possible to establish dog allergy research on solid footing.

In a series of experiments which are reported in detail elsewhere [9, 19, 21,
22], we have been able to recognize the following interesting rules and observa-
tions:

(1) Beagle dogs may be segregated into and bred as high or low IgE re-
sponders [9, 21].

(2) Two levels of genetic control operate in the dog, as in man. The first
level concerns a general propensity to produce high IgE levels when confronted
with any or most allergens (atopy). The other concerns the individual capacity of
becoming sensitized to individual allergens (or rather epitopes) and is probably
linked, like in man and other species, to histocompatibility antigens.

(3) In high IgE responders, very early contact with some IgE-inducing aller-
gen in the first days or weeks of life is essential to achieve an ‘atopic state’ in
which the animals maintain a high IgE level and become also steadily able to
develop additional specific IgE following new allergen contacts [22].

(4) High IgE responders, when entering in contact with allergen only 3-4
months after birth, as well as low IgE responders when confronted with allergen at
any time (also at birth), produce only a short-lived specific IgE response, which can
never be boosted. However, the allergen-specific IgG response is constant in these
animals and not basically different from that of the high IgE responders.
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(5) In high IgE responders. the allergen-specific [gE response is maintained only
as long as allergen in very small doses continues to be administered. If no allergen con-
tact persists. I¢E antibodies decline by about 90% in 6 months, while immediate skin
reactivity persists much longer (about 30% decline in 6 months). The response remains
boostable at any later time, following renewed contact with allergen [22].

(6) While these rules were established with a pure recombinant allergen (Bet v 1
from birch pollen). they also appear to apply to food allergens, such as pure milk aller-
gens or to food allergen mixtures (e.g. peanut. soya, shrimp). Indeed, it was interesting
to observe that immunization with equal amounts of food proteins in high IgE respon-
der dogs yields a similar food sensitization hierarchy as that observed in man (fig. 3).

(7) High responder dogs immunized at birth with milk or milk proteins
develop IgE against these allergens. These IgE. however, disappear within a few
weeks following feeding of the puppies with cow’s milk and can then no longer
be boosted (fig.4). The IgG response to milk. on the other hand, is not atfected.
This appears to be a similar instance of secondary tolerance induction as occur-
ring in most infants with milk or egg allergy during years 2-3 of life.

(8) High responder dogs fed with high cow’s milk doses during the first
week of life develop a lifelong tolerance to milk allergens.

The model of experimental dog allergy appears to be clinically relevant since
these animals produce immediate skin reactions when skin tested with allergens or
anti-IgE antibodies. bronchial asthma when allergen-challenged by inhalation and
even atopic dermatitis-like lesions when injected (or possibly fed) by allergen.

The availability of such an experimental model, as well as parallel studies
on spontaneous food allergies in the dog, together with the further development
of investigational techniques in man, should enable us to make great progress in
the further understanding of food allergies in the next decade.

Conclusion

The field of food allergy has remained very frustrating in terms of under-
standing. diagnosis and therapy. Recent epidemiological data confirm the grow-
ing importance of the field. The double-blind placebo-controlled allergen chal-
lenge currently praised as the ‘golden standard’ of food allergy diagnosis has
severe limitations. In the future. increasing research and attention should be
devoted to objective techniques establishing the systemic and local (intestinal)
consequences of food allergen provocation. The new availability of an experi-
mental dog allergy model. including food allergy. should enable us to determine
the rules of the game. particularly the factors responsible for induction of allergy
or tolerance to foods. as well as the role of early food sensitization in the devel-
opment of the atopic syndrome (‘atopic march’).
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Fig. 3. Comparative allergenicity of food allergens in high IgE responder dogs (immu-
nized with 10 ug protein in AI(OH);. *Four dogs immunized late (222 days) after oral induc-
tion of tolerance to milk.
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Fig. 4. Differential evolution of IgE to Bet v 1 and milk allergens. [ = Immunization with
1 ug Betv 1, 10 ug cow’s milk in aluminum hydroxide.
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