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Introduction: Seasonal allergic rhinitis (SAR) and bronchial asthma are typical manifestations of pollen-food sensi-
tization in adults. There is limited information regarding the sensitization patterns of pollen-food allergy in children.
Aim: To evaluate the prevalence of SAR in children with pollen-food sensitization and assess the impact of food
allergens on nasal symptoms.

Material and methods: Forty-three children with pollen-food sensitization aged 2-14 years were evaluated for
evidence of SAR. The inclusion criteria was IgE-mediated sensitization to pollen and homologous food allergens.
The control group consisted of 19 children with SAR caused by pollen without sensitization to homologous food
allergens.

Results: Allergic rhinitis was the main symptom in 65.1% of children; in 25.6% an association between ingestion
of pollen-related foods and nasal symptoms was observed. The simultaneous sensitization to animal origin food
allergens was stated in 63.3% of children with SAR. In 25.6% anaphylactic reactions to foods were registered. 37.2%
of children were asymptomatic to pollen origin foods despite pollen-food sensitization. The statistically significant
differences between values were noticed in comparison to the control group.

Conclusions: Allergic rhinitis is a common manifestation of pollen-food sensitization in children and this type of
immunological hyperreactivity should be taken into account regardless of age. The lack of association of symptoms
with plant origin foods in the majority of cases and the asymptomatic course of food sensitization in more than one
third of patients indicates the need for follow-up and being careful in routine recommending the avoidance diet.
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Introduction

The results of different clinical studies show that
people sensitized to pollen, react to plant-derived, fresh
foods that can cause allergic symptoms generally lim-
ited to the oral mucosa. The mouth and throat itching,
tongue swelling, oropharynx angioedema belong to the
best-known symptoms and they occur immediately after
the food has been swallowed [1-3]. In patients with reac-
tions limited to the oropharynx, the term “oral allergy
syndrome” (OAS) is widely used [3, 4]. Only a small group
of affected individuals demonstrate systemic allergic
reactions such as nausea, diarrhoea, vomiting, general-
ized urticaria, shortness of breath or even anaphylactic
shock (pollen-food syndrome — PFS) [3, 4]. Considering
the immunological aspect, the pollen-food syndrome re-
sults from the cross-reactivity between pollen-specific IgE

and homologous proteins found in fruits, vegetables and
some tree nuts [1-3]. Clinical expression is determined by
the sensitization profile at a molecular level of plant-food
allergy; some of proteins e.g. profilins are responsible for
local allergic reactions, some of them e.g. lipid transfer
protein — for systemic symptoms [5, 6].

In most cases the symptoms occur in adults with sen-
sitization to pollen allergens being the cause of seasonal
allergic rhinitis (SAR) and/or bronchial asthma, although
not all patients have obvious hay fever or seasonal al-
lergy symptoms [2, 5].

This entity can also occur in children, but there is lim-
ited information regarding the onset and sensitization
patterns of pollen-food allergy and clinical manifestation
of cross-reactivity in this age group. The occurrence of
symptoms of pollen allergy is not as well known and ob-
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vious as in adults and the prevalence of allergic rhinitis
and asthma is not exactly determined [4].

The relationship between exacerbation of symptoms
from the respiratory tract and consumption of sensitizing
foods still remains unclear and pollen-food syndrome is
heterogeneous with regard to triggers, severity and re-
sponse to treatment in paediatric population [5, 7, 8].
There is also a group of children sensitized to food plant
derived allergens without any clinical manifestation,
so the role of diet in the incidence or worsening of the
symptoms is controversial [8]. On the other hand, the risk
of anaphylactic episodes seems to be as important as in
adults, so it is necessary to detect this type of sensitive-
ness early [8, 9].

Aim

The objectives of the study were to determine the
prevalence of seasonal allergic rhinitis in children with
pollen-related food allergy, identify foods that are fre-
quently associated with symptoms and assess the im-
pact of food allergens on the course of the disease and
exacerbations of nasal symptoms.

Material and methods

The group of 43 children, hospitalized in our depart-
ment, aged 2-14 years were enrolled in the study per-
formed between 2016 and 2017. The inclusion criteria to
the study group was IgE-mediated sensitization to pol-
len and homologous food allergens evaluated by mea-
surement of specific IgE antibodies. The control group
consisted of 19, age comparable, children with seasonal
allergic rhinitis caused by pollen, without pollen-related
food allergy.

SAR was defined as a prevalence of nasal symptoms
such as: a runny or stuffy nose, sneezing, red, itchy, and
watery eyes, and swelling around the eyes, triggered by
pollen allergens [10, 11]. The diagnosis of SAR was based
on clinical symptoms appearing seasonally according
to the profile of sensitization. Patients with deformities
within the face, non-allergic chronic nasopharyngeal dis-

Table 1. Population characteristics

Characteristics Study Control P-value
group group
n=43 n=19
Age [years], mean + SD 7.54 £338 10.14+3.98 0.066
Min.—max. 2-14 2-14
Sex, n (%):
Male 23 (53.49) 14 (73.68) 0.026
Female 20 (46.51)  5(2632)  0.001
Family history of atopic 15 (34.88) 5(26.32) 0.505

disease, n (%)
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eases, systemic and chronic diseases with non-allergic
background were excluded from the study.

Some patients were tested using skin prick tests in
the outpatient clinic, but to unify the inclusion criteria, all
patients were tested for presence of specific IgE. Serum
samples (2 ml) were analysed for concentration of spe-
cific Igk antibodies to food and airborne allergens with
a fluoroimmunoenzymatic assay (PolyCheck) according
to the manufacturer’s instructions. The detection limit of
the system is 0.35 kU/l IgE; measurable specific IgE was
defined as a positive test result if > 0.7 kU/L.

Subjects were reviewed for the clinical data and his-
tory of pollen-food sensitization and SAR, skin prick test
outcome, and specific IgE. Information on foods trigger-
ing clinical symptoms was acquired by the questionnaire.

The parents signed written informed consent for their
children to participate in the study. The local Ethics Com-
mittee approved this study (R-1-002/160/2016).

Statistical analysis

Statistical analysis was performed by using SPSS
for Windows software (version 13.1; PL). The compari-
son of quantitative variables was carried out using the
Student’s t-test in case of normally distributed data and
the Mann-Whitney test in case of nonparametric data.
A p-value < 0.05 was considered statistically significant.

Results
Patients

Forty-three patients sensitized to pollen and homol-
ogous food allergens were qualified to the study. The
population analysis regarding the age, sex and family
history of allergy was presented in Table 1. The groups
were comparable with respect to age, but statistically sig-
nificant differences were found in terms of sex. Allergic
rhinitis and asthma were the most common diseases in
the families of children, according to the family history
of atopy and there was no evidence of significant differ-
ences in this characteristic between study and control
groups.

Clinical symptoms and sensitization to airborne
allergens

Allergic rhinitis was the main symptom in (28/43)
65.12% of children with pollen-food sensitization. Tree
pollen allergens were the main cause of nasal symptoms
in both groups of patients and significant statistical differ-
ences were observed in the frequency of sensitization to
all aeroallergens in the study group in comparison to the
control one, except for sensitization to moulds (Table 2).

Analysis of the clinical status revealed that in all in-
vestigated children concomitant allergic disorders were
reported: over half of them had allergic rhinitis with bron-
chial asthma (25/43; 58.40%). No statistically significant
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Table 2. Comparison of sensitization to airborne allergens
between study and control groups

Airborne Study group  Control group  P-value
allergens n (%) n (%)

Tree pollen 40 (93.02) 8 (42.11) 0.003
Mites 29 (67.44) 8 (42.11) 0.003
Weed pollen 26 (60.47) 6 (31.58) 0.001
Cat dander 24 (55.81) 4 (21.05) 0.0003
Grass pollen 23 (53.49) 14 (73.68) 0.001
Dog dander 19 (44.19) 4 (21.05) 0.001
Moulds 11 (25.58) 2 (10.53) 0.480

differences were noted in comparison to the control
group (58.40%, p = 0.114), in contrast to the presence
of atopic dermatitis (88.40% vs. 5.26%, p < 0.001). If we
analyse the frequency of asthma and atopic dermatitis
in children with SAR and pollen-food sensitization, the
percentages are correspondingly higher (22/28; 78.57%
and 25/28; 89.29%).

Food-related symptoms

Plant-derived food allergens were the foods most
often causing clinical symptoms in the study group
(Table 3). In most cases (26/43; 60.47%), simultaneous
sensitization to pollen and animal origin allergens were
confirmed. 22/43 (51.16%) individuals were sensitized to
two and more plant-derived food allergens; almost half
of them were allergic to nuts; soy was the second most
sensitizing food.

From the group of animal origin allergens, milk and
egg white played the most important role, but among
control patients sensitization to egg white was reported
only in one subject (5.26% vs. 39.53%; p = 0.027)

The clinical manifestations most often associated
with sensitization to pollen-related food allergens were
oral allergy syndrome (OAS) reported in 7/43 (25.58%)
subjects. In patients with pollen-food sensitization and
SAR the frequency of OAS was 4/28 (14.29%, p = 0.237).
In 3 children the progression towards systemic symp-
toms (generalized urticaria, dyspnoea) was observed
after consumption of peanuts (2) and pear (1). Among
the harmful allergens of OAS, apple (5 children) and nuts
(2 children) played the main important role.

The reported association between consumption of
pollen-related foods and exacerbation of atopic derma-
titis was noticed in 7/43 (16.28%) children; in patients
with pollen-food sensitization and SAR, the worsening of
eczema after eating was observed in 5/28 (17.86%) (the
main harmful foods were nuts).

Anaphylactic reactions to food allergens were regis-
tered in (11/43) 25.58% of subjects; to cow’s milk in 8,
peanuts in 2, egg white and pear in 1 patient. The mean
age of children from the study group and episodes of
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Table 3. Sensitization to food allergens in the study group

Food allergens N (%)

Pollen-related allergens: 43 (100.0)
Hazelnuts 21 (48.83)
Peanuts 19 (44.19)
Soy 13 (30.23)
Wheat 12 (27.91)
Apple 10 (23.26)

Animal-related allergens: 26 (60.47)
Milk 17 (65.38)
Egg white 17 (65.38)
Fish 7 (26.92)
Meat 5(19.23)

anaphylaxis was 8.55 +3.56 year. Anaphylactic episodes
were registered only in pollen-food sensitized children.

16/43 (37.21%) patients did not demonstrate clinical
signs of food allergy during the study period (asymptom-
atic patients), despite sensitization to airborne and ho-
mologous food allergens; among patients from the study
group who suffered from SAR this percentage was 25.0%
(p = 0.010).

In (8/28) 25.78% of children temporal association
between ingestion of pollen-related foods and nasal
symptoms was observed (mainly fruits from Rosaceae
family such as apple, pear, plum —in 5 cases and nuts
in 3 cases); occurring also outside the pollen period. The
symptoms appeared after consumption of fresh fruits;
the cooked or baked form of foods did not provoke side
effects.

The simultaneous sensitization to animal origin food
allergens was noted in 26/43 (60.47%) patients from the
study group and in 17/28 (60.71%) of those with SAR.
Only in two of them milk and egg white proteins were an
additional exacerbation factor of nasal symptoms.

Discussion

The published data show that about 50-70% of pa-
tients with pollen allergy develop hypersensitivity to cer-
tain homologous food allergens in apple, celery, carrot
and hazelnuts [4, 6, 7]. In children, the order of acquir-
ing the sensitization can be reversed; usually allergy to
foods appears first and then allergy to airborne allergens,
consequently with clinical symptoms of pollen-food sen-
sitization [8, 9]. Seasonal allergic rhinitis is the most com-
mon manifestation of sensitization to pollen in children
and in adults, but in children with pollen-food allergy the
data are still unknown [4, 8].

We were interested in the importance of allergy to
homologous food allergens in patients with SAR and its
impact on nasal symptoms.
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The data from our study have suggested that this
problem could affect the youngest patients up to 3 years
old; the mean age of investigated children was 7.54
years; 4 (9.30%) patients were under 3 years of age and
16 (37.21%) under 6 years of age.

The frequency of SAR in the study group has been
assessed for 65.12%, what confirmed that the prevalence
of allergic rhinitis among children with pollen-food sen-
sitization is high and this diagnosis is common. Tree pol-
len was the most frequent sensitizing allergens in both
groups. In other population studies, grass was one of the
main pollen allergens being the cause of SAR in children
the cause of SAR [9, 10], but it should be remembered
that the spectrum of sensitizing allergens depends on
the patient’s age and place of residence [11-13].

A separate problem is the clinical importance of sen-
sitization to foods in patients sensitized to plant origin
foods; especially with regard to allergic rhinitis. According
to the clinical observations, it is known that some foods
have an impact on the exacerbation of allergic rhinitis
symptoms, but still there are controversies about the role
of diet in the incidence or worsening of the symptoms
[14]. In the published research carried out by Al-Rabia
et al, rice, citrus fruits, black grapes and banana were
identified as major allergens for inducing allergic rhinitis
symptoms and the prevalence of food allergy was more
than 60% [14].

Isolated food-induced allergic rhinitis is not common
as it frequently occurs together with other food allergy
symptoms such as asthma or atopic dermatitis [15, 16].
Many patients associate the ingestion of food allergens
contained in dairy products, fish, meat etc. with an in-
creased production and thickness of nasal secretion [17,
18]. Patients allergic to fruits and vegetables suffered
mostly from symptoms limited to oral mucosa [3, 4, 7].

There are limited data concerning paediatric popula-
tion. The primary sensitization patterns change during
life and may not correlate with clinical symptoms [19, 20].
On the one hand, the diagnosis of pollen-food sensiti-
zation is not difficult because it is usually IgE-mediated
hyperreactivity and skin prick tests and assessment of
specific IgE-antibodies play the most important role [4,
14]. On the other hand, the problem that still poses dif-
ficulties is proving the association between food sen-
sitization and exacerbation of nasal symptoms. In our
study, information on foods triggering nasal symptoms
was acquired by the questionnaire and the data were
collected during and outside the pollen period. We are
aware that the results of research are limited by the sub-
jective patients’ assessment and further studies with
a larger sample size and double-blind placebo controlled
food challenges might be needed.

The analysis of the spectrum of sensitizing allergens
showed that the investigated children were in the major-
ity sensitized to hazelnuts, what is understandable regard-
ing the frequency of sensitization to tree pollen. The data
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obtained from the questionnaire did not have the clinical
relevance given the allergological tests because only 3 pa-
tients sensitized to pollen origin food allergens reported
clinical symptoms after consumption of nuts.

Interestingly, the temporal association between nasal
symptoms and intake of food allergens was reported only
in 8 patients with pollen-related food sensitization and
SAR. The limitation of obtained results can be explained
by the use of treatment with antihistamines and nasal
steroids during the pollen period. This may be a reason
for the asymptomatic course of allergy to plant origin
foods observed in one-third of patients.

Some of young patients with pollen-food allergy and
SAR are also sensitized to animal origin food allergens. In
the paper published by Pang et al., children with allergic
rhinitis were usually allergic to milk and egg proteins [12].
In our study the subjects were sensitized to milk and egg
in 65.38%, but the consumption of these foods did not
have implications on nasal symptoms.

Discussing the role of food allergens as a trigger fac-
tor of clinical symptoms, we should not forget about the
role of component-resolved diagnostics (CRD) based on
the determination of specific IgE against purified native
and recombinant allergenic molecules [21]. Although this
method allows to distinguish the true allergens from the
cross-reactive allergen molecules and facilitate predicting
the risk of systemic reactions, it is still not a routine and
widely available test [21, 22]. We are aware that lack of
component-resolved diagnostics may be a limitation of
our study, but it is important to note that oral food chal-
lenge and the correlation of clinical symptoms with in-
gested foods still have a decisive role in diagnosis of food
allergy [2, 11]. It is also worth noticing that all allergic
tests can be positive to foods even if they are well toler-
ated and the benefits are still questionable for a number
of major allergens [23].

In our study, hypersensitivity to foods in patients
with SAR co-exists with OAS [1, 3, 6]. OAS is rarely seen
in young children in contrast to adults; in the USA it has
been estimated to be 5.0%, while in some European
countries it was higher than 20% [24]. It should be re-
membered that OAS is the local manifestation of PFS and
according to other studies, the prevalence of OAS among
children with sensitization to pollen was more than 5%
and children were mostly sensitized to apple and nuts
[24]. The results of our study confirmed these observa-
tions because the incidence of OAS, especially in patients
with SAR, was relatively low (14.29%) and SAR did not
predispose to the occurrence of OAS. However, it should
be noted that patients with rhinitis were more likely to
have progression towards systemic symptoms.

Mastrorilli et al. divided PFS into five endotypes depend-
ing on the allergen being the primary sensitizer and showed
a relationship between the severity of symptoms and PFS
endotype [9, 25]. In our study, in 3 children, the progression
towards systemic symptoms was observed, however, fur-
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ther studies with a larger sample size and double-blind pla-
cebo controlled methods might be needed [26, 27].

Itis difficult to identify the true prevalence of food-
induced allergic rhinitis due to one more reason: it fre-
quently occurs in association with other food allergy
symptoms such as asthma, atopic dermatitis, urticaria
or gastrointestinal symptoms [15].

The major frequency of asthma among pollen allergic
patients with plant food allergy has been reported not
only in our investigations (58.40%, p = 0.114), but also in
another study conducted by Cuesta-Herranz et al. [28].

As regards atopic dermatitis, its occurrence was sta-
tistically higher in the study group. Analysis of patient’s
data showed that the exacerbation of skin lesions was
rarely associated with the ingestion of sensitizing foods
and appeared also outside the pollen period. Comparing
with other studies, this correlation is still unclear [29-31].
In our study, based on the data from the patient’s history,
exacerbation of skin lesions after consumption of plant-
derived food allergens was reported in 16.28% of children
sensitized to fruit, vegetables and nuts. The frequency
of atopic dermatitis in the control group was very low
(5.26%) and food allergy was not the factor that exacer-
bated symptoms. It should be emphasized that data from
the patient’s history may not be reliable in such cases
and should be confirmed by the oral food challenge. On
comparing these results with the others performed by
Breuer et al. based on food provocation and carried out
in children with sensitization to birch homologous food
allergens, only one child reported the exacerbation of
skin lesions after consuming sensitizing foods [29].

What is remarkable, over one-third of children were
asymptomatic to plant food allergens despite pollen-food
sensitization. Analysing this fact we should be aware that
it indicates only the immunological response and fact of
cross-sensitization, and is not the proof of clinical symp-
toms. Differences between clinical symptoms in children
and adults with pollen-related food allergy may result
from the different pattern of sensitization depending on
age. It is known that adults are primarily sensitized to
airborne and secondary to homologous food allergens.
In young children, sometimes after the period of sensi-
tization to food allergens, sensitization to airborne aller-
gens appears. The time between allergy to pollen and
the onset of symptoms can be very variable and range
from a few days to several months or even years. It de-
pends on the individual immunological response and
the frequency of contact with harmful foods. From the
phase of asymptomatic disease and good food tolerance,
the patient goes into the symptomatic phase with a full
manifestation of symptoms [20, 32].

Conclusions

Children with seasonal allergic rhinitis and an associ-
ated plant-food allergy deserve special attention in ob-
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servation and management due to the high frequency of
concomitant allergic diseases such as asthma and atopic
dermatitis and a different pattern of IgE sensitization to
several allergens. It is difficult to prove the relationship
between food allergen intake and nasal symptoms as
most children eliminate a priori sensitizing foods due to
fear of adverse reactions. So, according to our results it
should be careful in routine recommending the avoid-
ance diet, in patients with pollen-food allergy in order to
achieve better clinical outcomes.
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