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Skin manifestations in food allergy

Skin manifestations represent the most often observed clinical symptoms in food
allergy. Immediate symptoms are urticaria, angioedema and sudden erythema
(flush). Delayed symptoms which can be observed are exanthema and
exacerbation or worsening of eczema (most often atopic dermatitis). Since
delayed symptoms are difficult to diagnose, oral provocation tests are often
necessary for patients with a suspected late onset of symptoms upon food
ingestion. There is evidence that besides specific IgE, specific T cells play a role in
the deterioration of eczema in atopic dermatitis. Although urticarial skin lesions
are most often observed upon oral provocation with a suspected food, the rate of
IgE-mediated food allergy in acute or chronic urticaria is rather low. In some
patients suffering from chronic urticaria, intolerance reactions are also
suspected. Since no laboratory or skin tests are available yet for the identification
of clinically relevant food additives causing urticaria, oral provocation tests are
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The clinical spectrum of food allergy is broad: Both
immediate symptoms (urticaria, flush, allergic asthma
bronchiale, rhinitis allergica and gastrointestinal symp-
toms) and delayed symptoms (gastrointestinal, cuta-
neous, e.g. worsening of atopic dermatitis) can be
observed (1-3). Delayed symptoms are difficult to
diagnose since an exact attribution of clinical symptoms
to the ingestion of a certain foodstuff can be impossible
(4, 5). The skin is a major organ which is involved in food
allergy. Atopic dermatitis and urticaria/angioedema
represent the most often observed skin manifestations
triggered by foodstuffs. Since the putative role of foods
for the course of atopic dermatitis is a major problem in
clinical practice, this short review will focus on this
disease. The role of food allergy and pseudoallergy in
urticaria will be addressed briefly at the end of this article.

General considerations about the role of food allergy in
atopic dermatitis

Proteins from inhalant allergens are well established
trigger factors of atopic dermatitis but allergens may also
be ingested, and elicit systemic immunological responses
and subsequently clinical reactions in atopic dermatitis.
Early studies on passively sensitized individuals demon-
strated that immunologically active food proteins can
enter the circulation and are distributed throughout the
body, including on skin sites (6). It is discussed that the
intestinal permeability is enhanced in atopic individuals,
which may facilitate the resorption of food proteins.
Such resorbed food antigens can directly interact with
specific IgE which is be bound to Fc receptors on
Langerhans cells, mast cells monocytes and basophilic
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granulocytes. Eosinophilic granulocytes are activated in
food allergic patients suffering from atopic dermatitis as
well: a drop in the number of circulating cells can be
detected upon oral provocation soon after the onset of
the clinical reaction (7, 8) and the eosinophilic cationic
protein was found to be increased in serum and in stool
samples taken upon oral provocation (7, 9, 10).

The role of food antigens as a trigger factor of atopic
dermatitis has been been discussed for many years.
Grulee & Sanford speculated as early as 1936 that
consequent breastfeeding - and thereby elimination of
cow’smilk - has a protective effect on the manifestation of
atopic dermatitis (11). A lower prevalence of atopic
dermatitis in the early childhood was indeed described in
children from atopic families who had been breastfed or
fed with hypoallergenic milk formula (12, 13). After 2
years (or 4 years, respectively); however, there were no
differences in the prevalence of atopic diseases between
diet and control groups (14, 15).

Clinical observations on elimination diets and oral
provocation tests in atopic dermatitis

Many patients with atopic dermatitis (or their parents)
suspect certain foods of triggering skin abnormalities.
Most patients try diets with uncertain benefit and a risk of
malnutrition or additional psychological stress (16). A
series of open studies on elimination diets which have
been performed since 1918 describes some benefit in a
subpopulation of patients (17). A major problem of these
studies is their open design, which does not exclude
placebo effects and biased investigators’ assessments.
Atherton et al., however, observed a significant improve-



ment of the dermatitis in children during a period of
placebo-controlled diet as well (18). Sampson and co-
workers described cutaneous symptoms in a significant
percentage of children with atopic dermatitis after some
hours of exposure upon placebo controlled oral provoca-
tion. Positive provocation tests correlated with skin-
prick tests, with specific IgE to the offending food antigen
and with a rise of serum histamine in their studies (3, 19,
20). It was postulated that the repeated ingestion of food
allergens by patients with atopic dermatitis and food
allergy leads to a chronic inflammation and pruritus
which provokes frequent scratching and the consequent
trauma-induced lichenified lesions (8). Until now, food-
induced atopic dermatitis was mainly studied in infants
and children, although many adolescent and adult
patients with AD attribute worsening of their skin
disease to the intake of certain foods.

Diagnostic and immunological aspects in food-responsive
atopic dermatitis

In general, oral food challenges represent the “gold
standard” for the diagnosis of food allergy (1).
Immediate reactions can quite easily be related to
the suspected food in most cases but the causes of
late eczematous reactions are difficult to identify and
repeated provocations of the same food antigens on
at least two subsequent days have been proposed by
some investigators (21-23).

Since eczematous lesions are triggered by T
Ilymphocytes, new diagnostic approaches may come
from the characterization of allergen-specific T cell
parameters. The expansion of peripheral blood
derived CLA™* T cells in response to casein was
described for children with milk-induced eczema
which directly points to a possible role of food-
specific T lymphocytes in a subgroup of children with
atopic dermatitis (24). We found significant differ-
ences in the proliferative response of blood lympho-
cytes between patients who reacted to milk with
worsening of atopic dermatitis and control groups
and were able to generate casein-specific T cell clones
from the blood of these patients (25-27). Higher
proliferative responses to casein, the major protein
fraction in cow milk and thus the main protein
source in the alimenation of many human beings,
were observed both in atopic children and in
adults reacting with worsening of eczema to oral
provocation.

Whereas specific IgE to food antigens was detect-
able in all investigated children with AD who reacted
with clinical symptoms (25), we found food-specific
IgE in only 41% of adult patients suffering from
atopic dermatitis who reacted to oral provocation
(27). A type 1 cytokine pattern was detectable in the
majority of food-specific T cell clones from these
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patients. Moreover, no correlation between specific
lymphocyte proliferation and specific IgE was found
(27). A lack of correlation between specific IgE and
the clinical response to food has been reported for
food-responsive atopic dermatitis before (18, 23). This
indicates that an IgE-independent mechanism may be
involved in the eczematous reaction to food in some
patients, stressing the pathophysiological role of
allergen-specific T lymphocytes in atopic dermatitis.
Interestingly, Schade et al. found a switch from a Th2
to a Thl cytokine pattern in food specific T cell
clones in children with atopic dermatitis who got
tolerant to cow’s milk. This may indicate different
immunological mechanism of specific T-cell-mediated
responses in children compared to adult patients with
atopic dermatitis (28) Interestingly, Schade et al.
found a switch from a Th2 to a Thl cytokine pattern
in food specific T cell clones in children with atopic
dermatitis who had become tolerant to cow’s milk.
This may indicate a different immunological mechan-
ism of specific T cell-mediated responses in children
compared to adult patients with atopic dermatitis
(28).

The immune responses to casein were further
studied with cultured PBMC and dermal lymphocytes
from six adult patients reacting to cow’s milk with a
deterioration of eczema using a limiting dilution
protocol. The average frequencies of proliferating T
lymphocytes both from peripheral blood and lesional
skin were in the same range when casein or an extract
of Der.p. were added to the cultures. From these
limiting dilution cultures, eight food allergen-specific
T cell clones have been established so far. These
findings point to a direct role of food-specific T cells
at the site of inflammation in food-inducible atopic
dermatitis.

T cell-mediated cross-reactivity to foods and inhalant
allergens in atopic dermatitis

In addition to food antigens, inhalant allergens may
provoke flare-ups of the extrinsic variant of atopic
dermatitis. In a recent study we investigated adolescents
and adults with atopic dermatitis who were highly
sensitized to birch pollen antigens (29). In contrast to
the majority of birch pollen sensitized individuals (30-32)
these patients belonged to the group of one third of all
sensitized patients who did not suffer from immediate
symptoms to birch pollen related foods. They therefore
did not maintain a birch pollen related elimination diet
prior to this study. We could show that (i) a subpopula-
tion of the birch pollen sensitized patients react with a
marked deterioration of their eczema upon an oral
provocation with related foods and (ii) this clinical
reaction is associated with a specific T cell-mediated
immune response to birch pollen antigens.
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The rate of CLA+ blood lymphocytes from food
responsive patients, but not from non-responders,
increased significantly upon in vitro stimulation with
birch pollen antigens. In contrast, the proportion of
ICAM-1 + cells, which are easily inducible by IFN-y on
T cells, was equally high on cell suspensions from both
patient groups. Our LPT results suggest that birch pollen
leads to lymphocyte activation in both sensitized patient
groups. Food-responsive patients appear, however, to
react to birch pollen in a way which enables lymphocytes
to “home” into inflamed skin.

Our frequency analysis revealed similar growth rates of
lymphocytes in limiting dilution assays in the presence of
birch pollen antigens when blood lymphocytes from
responders were compared to cells from non-responders.
In contrast, a clear difference of proliferating cells in
response to birch pollen extract and a mixture of rbet v 1/
rbetv 2 was detectable when cutaneous lymphocytes were
compared. T cell lines which had been generated from
lesional skin in the presence of bet v1 and bet v2
responded to birch pollen extract and bet vl but not bet
v2 to a high degree. The majority of T cell lines from
reacting patients showed a clear overrepresentation of
lymphocyte subpopulations expressing defined TCR-Vf3
elements. This suggests that the presence of birch pollen
antigens led to a strong selection of reactive T cells in
these cultures. The role of allergen-specific skin-infiltrat-
ing T cells was further stressed by our finding that the
proportion of specific T cell clones generated from
limiting dilution cultures of the skin was significantly
higher when we compared cells from reactive to cells from
non-reactive patients (29).

A major conclusion from this study is that a clinical
relevance of food allergy should be suspected in
adolescent and adult patients with AD who are sensitized
to pollen antigens even if there is no history of immediate
reactions to related foods.
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Food allergy and pseudoallergy in urticaria/angioedema

Urticarial skin manifestations are often observed
upon oral provocation with foods in sensitized
patients. In vitro tests (specific IgE) and skin-prick
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(34-39). A defined pseudoallergen can be identified in
only a small subgroup of patients whose symptoms
improve during an elimination diet (34, 35, 37).

In contrast to allergic reactions to foods, there are
still no in vitro or skin tests available for the
identification of pseudoallergens that are relevant
for a patient. It was possible, however, to detect a
hyper-reactivity of basophils and eosinophils in
response to unspecific stimuli in pseudoallergic
individuals compared to healthy persons (33, 36). It
is not possible, however, with the test systems used,
to identify a specific cause of a clinical reaction.
Elimination diets and oral provocations therefore
have to be performed to identify clinically relevant
pseudoallergens.
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