
Educational Clinical Case Series

Allergies to fruits and vegetables

Cow�s milk and hen�s egg are the foods most
commonly involved in allergic reactions in
infants and children below 3 yr (1). Allergic
reactions to plant foods are infrequent in this age
group, but their prevalence increases with age
becoming the most frequent foods inducing
allergic reactions in older children and adults.
The relative importance of different plant foods
varies among countries, possibly in relation
(among other factors) to local dietary habits
and pollen exposures. Peanut, followed by tree
nuts, are the plant foods most commonly
involved in allergic reactions in the USA and

United Kingdom (1–4). In Central and Northern
Europe (especially in areas rich in birch trees),
and in the Mediterranean, the prevalence of
peanut allergy decreases but tree nuts (mainly
hazelnut, followed by walnut) and fruits –
especially those belonging to the Rosaceae family
(including apple, peach and pear), and kiwi –
emerge as important food allergies. Vegetables
are uncommonly involved in allergic reactions in
children (5–8). Data of a recent cross-sectional
survey – Alergológica 2005 (9) performed in
Spain amongst 4991 patients first seen in allergy
clinics throughout the country has shown a
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Allergic reactions to fruits and vegetables are frequently observed in
older children and adolescents. They can result from a primary sensi-
tization to food allergens or from a primary sensitization to inhalant
allergens such as pollens or latex. In the case of fruit allergies, the
stability of the allergens involved is crucial to the sensitization pathway
and in the clinical presentation of the food allergy. Two patients allergic
to fruits are presented and discussed in the light of the allergens
involved. Patient 1 was a 14 yr-old girl with a grass and olive pollen
allergy who developed oropharyngeal symptoms typical of the oral
allergy syndrome (OAS) with multiple fruits from taxonomically
unrelated families, and who was sensitized to profilin. Patient 2 was an
8 yr-old girl, with no pollen allergies, who developed systemic reactions
to peach and apple, and who was sensitized to non-specific lipid transfer
proteins (LTP). Profilins are labile allergens present in pollens and
foods, and sensitization occurs through the respiratory route to pollen
profilin. The cross-reactive IgE antibodies generated can elicit local
reactions in the oropharyngeal mucosa (OAS) when exposed to fruit
profilins. In contrast, LTPs are a family of stable allergens that resist
thermal treatment and enzymatic digestion, and can thus behave as true
food allergens inducing primary (non-pollen related) sensitizations and
triggering systemic reactions. These two cases represent two distinct
patterns of sensitization and clinical expression of fruit allergies that are
determined by the panallergens involved (LTPs and profilins) and their
intrinsic physicochemical properties. Additionally, these two cases also
show the improved diagnostic value of Component Resolved Diagnosis,
and strengthen its utility in the routine diagnosis and management of
patients.
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prevalence of food allergy of 7.4%, with fresh
fruits the most commonly involved allergens (in
one third of reactions), whereas vegetables were
only responsible of 7% of all food allergies.
Fresh fruits were the most frequent cause of food
allergy in patients over 5 yr of age, and Rosaceae
fruits were the most commonly involved.
It is currently accepted that allergy to fruits

and vegetables can result from a primary sensi-
tization to food allergens or from primary
sensitization to pollens or latex. The physico-
chemical properties of the food allergens
involved, and, especially, their resistance to
proteolysis in the digestive tract, seem to be
decisive in the sensitization pathway and in the
elicitation of symptoms (10, 11). The stability to
proteases is considered a key factor to induce
direct sensitizations through the oral route, as
well as systemic reactions upon ingestion (com-
plete allergens, class one food allergy) (12, 13).
An example is allergy to non-specific lipid
transfer proteins (LTPs) (11, 14). In contrast,
the labile allergens that do not resist the digestion
process seem not to be able to induce direct
sensitization through the oral route, but they can
elicit symptoms in the oral mucosa on ingestion.
In these cases the primary sensitization occurs via
the respiratory tract to a homologous protein
present in an inhalant, and the food allergy
appears later as a consequence of IgE cross-
reactivity (incomplete allergens, class two food
allergy) (10–13). This is the case of plant food
allergies linked to birch pollen allergy (10, 11).
There is some confusion with the term oral

allergy syndrome (OAS). In this manuscript OAS
refers to the oropharyngeal symptoms that
appear shortly following the ingestion of any
food and consist of pruritus of the lips, tongue,
palate, ears, and throat; mild angioedema at the
same sites may be associated (10, 15). The term
OAS has also been used to refer to any reaction
induced by plant foods in pollen allergic patients
(16), but as systemic involvement can be
observed in these subjects, even in the absence
of oral symptoms, the term pollen-food allergy
seems more adequate (17). Furthermore, oral
symptoms can be elicited by any type of food, of
plant or animal origin, linked or not to allergies
to inhalants or latex (15).
In this paper we report and discuss two

children allergic to fruits included in the Vege-
talia study, who represent the two different
patterns of food allergy mentioned above. Veg-
etalia is a multicenter cross-sectional survey that
aimed to study plant food allergies across Spain
at the clinical and molecular level (18).
A comprehensive evaluation that included

medical history, skin prick tests (SPT) to a panel
of pollens, plant foods and latex (Table 1),
determination of specific IgE to individual pollen
and plant food allergens by the ADVIA
Centaur� (Deerfield, IL, USA) (19) (Table 2),
and oral food challenges (if needed), was per-
formed in all subjects.

Case 1: oral allergy syndrome to fruits in a pollen
allergic child

A 14 yr-old girl was referred by her pediatrician
because of seasonal respiratory symptoms. Since
the age of 6 she had presented in May and June
with rhinoconjunctival symptoms, and in the last
2 yr during May she had noticed nocturnal and
exercise-induced cough without associated
wheezing or dyspnoea. She had been treated
with oral antihistamines and inhaled disodium
cromoglycate. Since the age of 10 she had
experienced oropharyngeal itching, sometimes
associated with throat hoarseness and lip
erythema and oedema after eating melon,
watermelon, kiwi, peach, apple, apricot, pear,

Table 1. Standard panel for skin prick tests (SPT) in the Vegetalia study

Pollens
Grass (mixture)
Olive (Olea europaea)
Cypress (Cupressus spp)
Plane tree (Platanus acerifolia)
Mugwort (Artemisia vulgaris)
Pellitory (Parietaria judaica)
English plantain (Plantago lanceolata)
Russian thistle (Salsola kali)
Lamb's quarter (Chenopodium album)
Birch (Betula verrucosa)

Latex (Hevea brasiliensis)
Plant foods

Extracts
Peach
Melon
Lentil
Soybean
Mustard
Almond
Hazelnut
Walnut
Chestnut
Peanut
Sunflower seed

Fresh foods
Kiwi
Apple (Golden delicious)
Tomato
Banana

Controls
Saline
Histamine hydrochloride 10 mg/ml

All the SPT extracts were provided by ALK-Abell� (Madrid, Spain).
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strawberry, banana, orange, and tangerine. The
symptoms appeared in <5 min following the
ingestion of these fruits, and were elicited by
the fresh fruit. She had subsequently tolerated
commercial apple and peach juices, and peach in
syrup. As the oropharyngeal symptoms were
mild, and subsided spontaneously in <15 min,
the patient had presented with repeated oral
reactions with the reported fruits, but had never
had gastro-intestinal or respiratory complaints,
nor generalized cutaneous involvement. The
reactivity to peach and apple was confirmed by
double-blind placebo-controlled food challenges
(DBPCFC).
Skin prick test to pollens were all positive with

the exception of pellitory (Table 3), although the
patient only had symptoms during May and June
which is the grass and olive pollen season in
Madrid. Specific IgE determinations to individ-
ual pollen allergens revealed only positive results
to the major allergens of grass (nPhl p 1 and 5),
olive (rOle e 1) and cypress (nCup s 1), and to
profilin (Table 5). The lack of response to the
major allergens of the remaining pollens that
induced positive SPT exclude primary sensitiza-
tion to them, and the skin responses to them are

explained by profilin sensitization. Similar dis-
crepancies were observed between the SPT to
plant foods (Table 4) and the serum IgE
responses to the major plant food allergens
(Table 5). This girl exhibited positive SPT to
the fruits involved in adverse reactions, and to
other plant foods (peanut, tree nuts, lentil,
soybean and sunflower seed) (Table 4) that were
well tolerated. However, she turned out to be

Table 2. Standard panel of pollen and plant food allergens for serum specific
IgE determinations (ADVIA centaur�) in the Vegetalia study

Allergens tested in vitro by the ADVIA centaur�

Phleum pratense nPhl p 1
nPhl p 5

Olea europaea nOle e 1
rOle e 9

Cupressus sempervirens nCup s 1
Platanus acerifolia rPla a 1 + nPla a 2
Artemisia vulgaris nArt v 1
Parietaria judaica nPar j 1
Plantago lanceolata nPla l 1
Salsola kali nSal k 1
Chenopodium album rChe a 1 (Ole e 1 like)

rChe a 3 (polcalcin)
PR-10 proteins (from birch

pollen and apple)
nBet v 1 + rMal d 1

Profilins (from apple, melon
and Chenopodium)

rMal d 4 + rCuc m 2 + rChe a 2

LTPs (from peach as family marker) rPru p 3
Chitinases (from avocado and

chestnut)
nPrs a 1 + rCas s 5

Lentil 7S globulin nLen c 1
Mustard 2S albumin nSin a 1
Cross-reactive carbohydrate

determinants (CCDs)
Peroxidase

Specific IgE determinations were carried out by the ADVIA centaur� (Bayer
HealthCare Diagnostics Division) immunoassay system developed by ALK-
Abell� (19). Allergens were obtained from ALK-Abell� (Madrid, Spain), Facultad
de Qu�micas of Universidad Complutense (Madrid, Spain), Escuela T�cnica
Superior de Ingenieros Agr�nomos (Madrid, Spain) and Bial-Ar�stegui (Bilbao,
Spain).

Table 3. Results of skin prick tests (SPT) with pollens and latex

Case 1 (mm) Case 2 (mm)

Grass (mixture) 9.5 0
Olive 11.5 0
Cypress 4.5 0
Plane tree 6.5 0
Mugwort 3 0
Pellitory 0 0
English plantain 3.5 0
Russian thistle 7.5 0
Lamb�s quarter 3 0
Birch 6.5 0
Latex 0 0
Saline (negative control) 0 0
Histamine (positive control) 7 5

Mean wheal diameter is given. SPT ‡ 3 mm were considered positive.

Table 4. Results of skin prick tests with plant foods

Case 1 (mm) Case 2 (mm)

Extracts
*Peach 0 9
*Melon 8.5 0
*Lentil 4.75 0
*Soybean 3 0
*Mustard 5.25 0
*Almond 5.75 0
*Hazelnut 5 0
*Walnut 4.25 0
*Chestnut 6.25 0
*Peanut 5 0
*Sunflower seed 5.25 0

Fresh fruits
*Kiwi 10.75 0
*Apple Peel 5

Pulp 9
Peel 20
Pulp 6

*Tomato 8 0
*Banana 4 0
Melon 10 Nd
Watermelon 6.5 Nd
Peach Peel 5

Pulp 9
Peel 18
Pulp 5

Pear Peel 5
Pulp 6

Peel 3
Pulp 3

Strawberry 9.75 Nd
Orange 6 Nd
Tangerine 5 Nd

Mean wheal diameter is given. SPT ‡3 mm were considered positive.
*Vegetalia study standard panel; Nd, not done.
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negative to all the major plant food allergens
when tested for specific IgE (Table 5) which
exclude primary food sensitization, and thus the
extensive positivity in SPT to plant foods is
related to sensitization to profilin, a panallergen
found in pollens and plant foods (20). Further-
more, the clustering of food reactivities of our
patient – Rosaceae, kiwi, banana, orange and
tangerine, and Cucurbitaceae – has already been
described as typically associated with profilin
sensitization (21). Therefore, this case shows that
specific IgE to profilin may lead to a misinter-
pretation of SPT (or serum IgE tests) performed
with whole pollen and plant food extracts, that it
is only uncovered by component resolved
diagnosis (CRD).
The time course of the pollen and food

allergies and the specific IgE responses to indi-
vidual allergens in this patient suggest a primary
sensitization through the inhalation route to
pollens with the generation of cross-reactive
IgE to pollen profilin. In a second step, the
exposure to fruit profilin through the oral route
induces reactions restricted to the oropharyngeal
mucosa because of the lability of profilin to
proteolysis (22, 23). Furthermore, profilin lability
also explains why the reactions were only
induced by fresh fruits and that processed fruits
such as commercial fruit juices and peach in
syrup were tolerated.
A similar pathogenesis and clinical presenta-

tion is found in plant food allergies linked to

birch pollen and related to sensitization to Bet v
1 and its homologous labile proteins in foods (10,
11, 24). The lability of Bet v 1 homologues
(especially) and profilin involved in pollen-food
allergies accounts for a low sensitivity of com-
mercial food extracts used for SPT and serum
IgE tests. Therefore SPT with fresh foods by the
prick-prick technique should always be per-
formed if a negative result is obtained with a
commercial extract, as it is the case of peach in
this patient.
As shown by this case and discussed above, the

clinical presentation of plant food allergies
related to profilin is mild, and restricted to the
oropharyngeal area (11, 23, 25, 26). The natural
history of the pollen-food allergies has not been
analyzed in longitudinal studies but they are
presumed to be as persistent as the pollen allergy
they are linked to. Symptoms are mild and
transient and resolve spontaneously, and there-
fore there is no need for treatment. Patients
should be advised to avoid the fresh fruits, and
those who react to just a few can easily find
alternatives. However, compliance is sometimes
poor because the symptoms are so mild that do
not prevent patients from ingestion. Nutritional
advice should be considered in those subjects
who react to multiple fresh fruits with intense
OAS. Cooked fruits are generally well tolerated
and are permitted for patients as the thermolabile
profilin loses its allergenicity. Immunotherapy
can be a therapeutic option in these subjects, but
there are no studies performed so far in profilin
allergic patients. The role of pollen immunother-
apy has only been investigated in apple and
hazelnut allergies linked to birch pollen allergy
and due to sensitization to Bet v 1 homologues
(27–30). None of the clinical trials performed so
far are double-blind placebo–controlled and only
a few include DBPCFC to monitor efficacy. The
results are controversial, and the beneficial effect
observed in some studies seems to be transient as
patients develop OAS months after having
stopped birch pollen immunotherapy.

Case 2: systemic reactions to fruits in a child without
associated pollen allergies

An 8 yr-old girl, with a previous history of mild
atopic dermatitis, was referred by her pediatri-
cian because of adverse reactions to fruits. At the
age of 3 yr she first presented with an episode of
oropharyngeal itching and facial erythema fol-
lowed by facial angioedema, in the 15–30 min
following the ingestion of a commercial peach
juice. Symptoms subsided spontaneously without
treatment. One week later she presented with a

Table 5. Specific IgE determinations to individual pollen and plant food
allergens (ADVIA centaur�)

Specific IgE determinations
by ADVIA centaur� Case 1 (kU/l) Case 2 (kU/l)

Phleum pratense nPhl p 1
nPhl p 5

96.84
79.82

0.0
0.0

Olea europaea nOle e 1
rOle e 9

41.67
0.05

0.0
0.0

Cupressus sempervirens nCup s 1 9.97 0.19
Platanus acerifolia rPla a 1 + nPla a 2 0.02 0.0
Artemisia vulgaris nArt v 1 0.21 0.06
Parietaria judaica nPar j 1 0.01 0.03
Plantago lanceolata nPla l 1 0.03 0.03
Salsola kali nSal k 1 0.3 0.01
Chenopodium album rChe a 1

rChe a 3
0.03
0.04

0.0
0.0

PR-10 proteins nBet v 1 + rMal d 1 0.27 0.0
Profilins rMal d 4 + rChe a 2

+ rCuc m 2
8.33 0.0

LTPs rPru p 3 0.05 12.97
Chitinases nPrs a 1 + rCas s 5 0.0 0.0
Lentil 7S globulin nLen c 1 0.01 0.07
Mustard 2S albumin nSin a 1 0.0 0.0
CCDs Peroxidase 0.09 0.0

Values ‡0.35 kU/l were considered positive (shown in bold).
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similar reaction again after the intake of a
commercial peach juice. Her mother had previ-
ously noticed contact urticaria with peach peel
when the child handled fresh peach, but she had
tolerated the ingestion of peeled peach. After the
second reaction to peach juice, peach was with-
drawn from her diet. At the age of seven she
presented with oropharyngeal itching, facial
erythema, and a mild urticaria that subsided
spontaneously. This happened after the second
bite to a fresh apple eaten with the peel, and since
then she had eaten fresh apple pulp several times
with good tolerance, although on one occasion
she noticed mild oral itching. At the age of eight,
10 days before the first visit to our clinic, she ate
a peeled apple in the school canteen, and went
out to the playground. Approximately 30 min
later she presented a generalized severe urticaria
that needed emergency room treatment with
antihistamines and steroids. She did not present
with either respiratory or gastro-intestinal symp-
toms. She had no history suggestive of asthma or
rhinoconjunctivitis.
This child had negative SPT to pollens and

latex (Table 3), and negative serum IgE to
individual pollen allergens (Table 5). She only
had positive SPTs to peach, apple, and pear,
which all belong to the Rosaceae family
(Table 4).When the IgE response to individual
plant foods was analyzed it turned out that she
was only sensitized to Pru p 3, the peach LTP
(Table 5). Therefore, this is a patient with no
pollen allergies, who presented systemic reactions
to the Rosaceae fruits peach and apple, and was
exclusively sensitized to Pru p 3, the peach LTP
and major allergen of this fruit in the Spanish
population (31).
Lipid transfer proteins are a family of proteins

with a compact structure stabilized by four
disulphide bridges, that confer them a high
stability (14, 22, 23) and thus the potential to
induce primary sensitizations (non-pollen
related) and systemic reactions on ingestion (11,
31, 32). The time course of the fruit allergies in
this child suggest a primary sensitization to Pru
p 3 with the generation of cross-reactive IgE.
The apple allergy arises later as a result of the
homology between Pru p 3 and Mal d 3, the
apple LTP. Previous studies support the role of
Pru p 3 as the primary sensitiser in allergy to
LTPs (11, 33). Primary sensitization to peach
LTP may result from exposure through the oral
route, although the skin contact may be relevant
as well to induce IgE responses. Contact urticaria
is commonly observed in patients allergic to
peach (26, 31), and may even precede the onset of
adverse reactions on ingestion, as in this girl.

Lipid transfer proteins are plant defence
proteins located in the outer layers of the plants
and they are especially abundant in the peels of
Rosaceae fruits (34), with the highest levels being
found in overly mature and freshly harvested
fruits (35). This explains the higher clinical
reactivity to the fruits when they are eaten with
the peel, and the higher SPT responses to apple
and peach peels in this patient (Table 4) (36). In
contrast, patient 1, a profilin allergic girl not
sensitized to LTPs, exhibited higher responses to
fruit pulps (Table 4) which reflects their higher
content in profilin (34).
The clinical presentation of peach and apple

allergies in this child reflects the stability of LTPs
as reactions were induced by fresh fruits as well
as commercial peach juices (22, 37), and also the
already described greater allergenicity of the
peels of Rosaceae fruits (36) that is related to
their higher content of LTP (34). The ingestion of
peach pulp was well tolerated, but peach peel
induced contact urticaria and peach commercial
juices (prepared with unpeeled fruits) induced
OAS and facial angioedema. The same applies
for apple. The ingestion of apple with the peel
(only two bites) induced OAS and a mild
urticaria, whereas apple pulp (a whole fruit)
was subsequently tolerated in several occasions
and only once the patient noticed mild oral
itching. She finally suffered a generalized urti-
caria after the ingestion of a peeled apple, but the
association of post-prandial exercise was proba-
bly an essential cofactor to trigger the systemic
reaction on that occasion.
The management of patients allergic to LTP

comprises strict avoidance of fresh and processed
fruits, and rescue medication that may include, in
selected cases, self-injected epinephrine. Some
patients allergic to the LTPs of Rosaceae fruits
(around 1/3) may tolerate the pulp of these fruits
(36), but as in this girl, reactions can be observed
when exercise (or other cofactors) are associ-
ated. Therefore, as a general recommendation,
patients should avoid peeled fruits. However,
there are patients allergic to LTPs who exhibit a
very extensive reactivity to fruits, nuts and
vegetables and have to follow very restrictive
elimination diets. In some of them (selected
adults, mainly), peeled fruits can be allowed
after assessing the tolerance in the clinic (i.e. after
a negative oral challenge) and only if patients
avoid cofactors, especially exercise and non-
steroidal anti-inflammatory drugs (written
instructions should be provided).
Apart from the Rosaceae fruits, LTPs have

been described as allergens in other plant foods
and pollens and they should be considered as
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panallergens (38, 39). However, this girl only
reacted to peach and apple. This is in agreement
with a previous study that has shown the
existence of different patterns of reactivity to
LTPs (40) probably related to different epitope
recognition patterns: some subjects only react to
peach and apple (Rosaceae fruits), whereas other
patients (especially those sensitized to Art v 3, the
mugwort LTP) have a wider recognition pattern
of foods from taxonomically unrelated families.
Lipid transfer proteins allergies are persistent,

they can start early in childhood as in this girl,
and patients can develop further sensitizations/
reactions to cross-reactive allergens in other
plant foods. For this reason a comprehensive
first evaluation should be performed in all the
patients, including a careful medical history to
assess the tolerance to related foods, and espe-
cially to other Rosaceae fruits and tree nuts. SPT
and IgE determinations can be performed
accordingly. If sensitizations are detected – like
pear in this girl – and the tolerance or reactivity is
unknown, the patient should be advised to avoid
it unless tolerance is assessed in the clinic.
Patients allergic to LTP may present with

systemic reactions, frequently associated with
OAS as in our patient, and even with isolated
OAS (31). It is therefore important to have an
insight in the allergens involved, especially in
patients reporting OAS after the ingestion of
fresh fruits (and other plant foods), because if
they are sensitized to the LTPs they are at a risk
of experiencing systemic reactions, whereas
patients sensitized to profilin or Bet v 1 homo-
logues are not (11). Therefore, the CRD will
provide critical information for the management
of these patients. CRD can be performed rou-
tinely in clinical practice. The reactivity to peels
of Rosaceae fruits in SPTs has been used as a
clinical marker of LTP sensitization (41).
Recently, ALK-Abelló (Madrid, Spain) has
developed two apple and one peach extracts with
known contents of Mal d 1 (Bet v 1 homologue in
apple), Mal d 3 and Pru p 3, respectively, and a
profilin extract (from date palm pollen) that
allow clinicians to perform a CRD by skin
testing. Phadia (Uppsala, Sweden) has also
developed immunoCaps with individual peach
allergens (Pru p 1, the Bet v 1 homologue; Pru p 4
the peach profilin; and Pru p 3) to perform
in vitro CRD.
Finally, LTP related allergies in the Spanish

population are prevalent, persistent, and poten-
tially severe, and therefore candidates for specific
immunotherapy. Some preliminary data on
hazelnut (42) and peach (Fernández-Rivas,
unpublished results) seem promising.

Conclusion

We present two fruit allergic patients that repre-
sent two clear cut patterns of sensitization and
clinical expression of food allergy: patient 1
presents a pollen-food allergy syndrome (type
two food allergy) related to profilin who devel-
oped OAS with multiple fruits, and patient 2
presents a type one food allergy to LTPs from
Rosaceae fruits who developed systemic reactions
on ingestion of peach and apple. These two cases
also show the improved diagnostic value of the
CRD, and strengthen its utility in the routine
diagnosis and management of patients. The CRD
simplifies the diagnosis, and provides a new
insight in the potential severity of a food allergy
in relation to the capacity of the food allergens
involved to induce mild or severe reactions.
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References

1. Wood RA. The natural history of food allergy. Pedi-
atrics 2003: 111: 1631–7.

2. Sampson HA. Update on food allergy. J Allergy Clin
Immunol 2004: 113: 805–19.

3. Pereira B, Venter C, Grundy J, Clayton B, Arshad

SH, Dean T. Prevalence of sensitization to food aller-
gens, reported adverse reactions to foods, food avoid-
ance, and food hypersensitivity among teenagers.
J Allergy Clin Immunol 2005: 116: 884–92.

4. Venter C, Pereira B, Grundy J, Clayton CB,
Arshad SH, Dean T. Prevalence of sensitization
reported and objectively assessed food hypersensitivity
amongst six-year-old children: a population-based
study. Pediatr Allergy Immunol 2006: 17: 356–63.

5. Crespo JF, Pascual C, Burks AW, Helm RM, Este-

ban MM. Frequency of food allergy in a pediatric
population from Spain. Pediatr Allergy Immunol 1995:
6: 39–43.

6. Osterballe M, Hansen TK, Mortz CG, Host A,
Bindslev-Jensen C. The prevalence of food hypersen-
sitivity in an unselected population of children and
adults. Pediatr Allergy Immunol 2005: 16: 567–73.

7. Rancé F, Grandmottet X, Grandjean H. Prevalence
and main characteristics of school children diagnosed
with food allergies in France. Clin Exp Allergy 2005: 35:
167–72.

8. Roehr CC, Edenharter G, Reimann S, et al. Food
allergy and non-allergic food hypersensitivity in chil-
dren and adolescents. Clin Exp Allergy 2004: 34: 1534–
41.

9. Fernández Rivas M. Alergia a los alimentos. In:
SEAIC, ed. Alergológica 2005. Factores Epidemiológi-
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