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AbsTrAcT

According to the methodology of EuroPrevall project on food allergy (FA) research in Europe, 
the two-stage investigation was performed among university students in Yerevan. At the epide-
miological stage the questioning of students (n=4,071) through questionnaires was implemented. 
Then, after the collection of allergy anamnesis and physical examination of responded students 
with allergic conditions, 195 students were selected from the group with food hypersensitivity 
(FH). Voluntarily, 132 students (response rate: 67.7%) of the group took part at the stage of spe-
cific allergic examination performed by the methods of skin prick testing (SPT) with the use of 
food, pollen and domestic allergens and further, on the base of received results and their correla-
tion with anamnesis data: open provocation testing (OPT).

In accordance with skin testing data, 91 (68.9%) students with allergic reactions to food have 
positive results of SPT with food allergens. The most prevalent sensibilization is revealed to the al-
lergens of banana, kiwi, walnut, peanut, carrot, potato, tomato, grape, lemon, hazelnut, honey, 
apple. The sensibilization to the allergens of egg, fish, chicken, milk, and pork is significantly less. 
In 76.7% of students with sensibilization to vegetable food allergens, the sensitivity to pollen ex-
tracts of trees, weeds and meadows is registered as well. By correlation of SPT data with previously 
collected anamnesis, the last is confirmed in 66.1% cases on the average. After OPT and summariz-
ing all allergic examination data the diagnosis of FA is established in 65 (49.2%) students and the 
general structure of causative food allergens among university students is defined. 
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INTRODUCTION
It is known [Ado A., 1978; Bock S., 1986] that 

practically any food product has antigens, some of 
which can become allergens and causes of food al-
lergy (FA) development. However, some food has 
an expressive and the other low allergenic features, 
though the protein food, which contains animal or 
vegetable proteins, has higher sensitized features. 
The meta-analysis and systemic reviews [Woods R. 
et al., 2001; Rona R. et al., 2007; Lee B. et al., 
2008; Zuidmeer L. et al., 2008] clearly demon-
strate that the composition of the most significant 
food allergens mainly depends on age and national 
dietary habits of population. 

Thus, besides fruits and vegetables that have ap-
proximately equal importance for both age groups 

the most prevalent allergens for child population of 
all countries are the milk and egg, while the most 
prevalent allergens for adults are the nuts and fish/
sea products. By the opinion of many authors [Fou-
card T., 1984; Crespo J., Rodrigues J., 2003; Oster-
balle M. et al., 2005 b; Chapman J. et al., 2006], 
this difference depends on a phenomenon that the 
allergy to milk, egg, wheat, soy has a tendency to 
involution and consequently is less prevalent among 
adults. At the same time, the allergy to peanut, tree 
nuts, fish/sea food that has a persisting character is 
more common among adults. On the other hand, 
some difference between structures of causative 
food products might be observed in analyzed popu-
lation studies, which were performed in different 
countries. This reflects the tendency of investigators 
to study the food that is specific for each country 
with regard to national dietary habits [Björnsson E. 
et al., 1996; Brugman E. et al., 1998; Dalal I. et al., 
2002; Yoneyama K., Ono A., 2002; Gelincik A. et 
al., 2008; Orhan F. et al., 2009].
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In FA research many investigators [Bernhisel-
Broadbent J. et al., 1989; Osterballe M. et al., 
2005 a; Bohle B., 2007; Seitz C. et al., 2008; Ro-
manyuk L., 2010] mention the special importance 
of cross allergy phenomenon that is conditioned by 
presence of cross reactivity between food and 
other allergens. In this case the secondary food al-
lergic reactions occur as a result of initially respi-
ratory sensibilization to inhalation particularly 
pollen allergens in the patients with pollinosis.

Although the FA is studied much in recent years, 
nevertheless the investigations on clinical and epi-
demiological aspects of FA among youth population 
and such important social group as students are ex-
tremely rare [Woods R. et al., 2002; Yoneyama K., 
Ono A., 2002; Mattila L. et al., 2003; Marklund B. 
et al., 2004; Lunet N. et al., 2005]. Meanwhile, the 
performance of such kind of study among students 
is very urgent with regard to both age, social and 
national features of this contingent. Especially in 
Armenia, the problem of FA was not researched 
comprehensively and only a few works were found 
in our literature mainly concerning to hygienic as-
pects of students’ health [Abelyan A., 2004; Mar-
garyan A., 2007; Hovhannisyan M., 2009; Kha-
chikyan N., 2009; Avagyan K., 2011].

The aim of this work was to study prevalence of 
food allergy and structure of allergenic food prod-
ucts among university students in Yerevan. 

MATERIALS AND METHODS 

According to the methodology of EuroPrevall 
project on FA research in Europe [Mills E. et al., 
2007], our study was performed in two stages (epi-
demiological and clinical) for the period from 
March 2009 to October 2010. During the epide-
miological stage the students were questioned by 
questionnaires (n=4,071). Then, at the first phase 
of clinical stage the collection of anamnesis and 
physical examination were performed in groups of 
responded students with allergic conditions having 
or not food hypersensitivity (FH). 

On the base of assigned criteria, 195 students 
were selected from the group with FH, 132 (re-
sponse rate = 67.7%) of which took voluntary part 
in the second phase of clinical stage of our study: a 
specific allergy examination. This examination was 
implemented sequentially, i.e. the necessity of prov-
ocation testing with food products was defined after 

the analysis of skin prick testing (SPT) results and 
anamnesis, as recommended by current guidelines 
[Bock S., 2003; Chapman J. et al., 2006; Cheburkin 
A., 2008]. SPT, open provocation testing (OPT) and 
their evaluation were performed in accordance with 
diagnostic protocols, which are used in allergy prac-
tice [Morris A., 2006; Gellerstedt M. et al., 2007; 
Bernstein I. et al., 2008; Nowak-Wegrzyn A. et al., 
2009]. For improvement of anamnesis collection, 
on the base of cards adopted in international allergy 
practice, the “Card of allergy examination” was de-
veloped by us. The card can be used both as on-pa-
per and an electronic version (this can help to create 
a database of patients) and is proposed for introduc-
tion into practice as a rational tool for specialists in 
allergy diagnostics. 

For reduction of the acute conditions the medi-
cal treatment with mean length of 9.6 (±1.0) days 
was prescribed to 51 (38.6%) students having al-
lergic symptoms at the moment of diagnostic eval-
uation start. The therapy was ended not less than 3 
days before allergotesting. Besides, during the en-
tire period of pharmacotherapy up to the day of 
specific examination the non-specific hypoallergic 
diet by Ado was prescribed to all students with al-
lergic conditions and also to those without symp-
toms at the moment of diagnostics with length of 
3-7 days before the day of SPT.

SPT was performed according to the received 
diagnostic protocols with the use of prick and 
prick-prick techniques [Høst A., Halken S., 2003; 
Morris A., 2006]. The prick tests were imple-
mented by standard water-saline extracts of aller-
gens manufactured by JSC “Biomed” after I. 
Mechnikov and Stavropol Institute of Vaccines 
and Serums of Russian Federation. Seven basic in-
halation allergens (mix-allergens with pollen of 
trees, weeds and meadows; allergens with house 
dust, dust mite - Dermatophagoides pteronissimus, 
hair of cat and sheep); five food allergens of ani-
mal origin (cow’s milk, hen’s egg, chicken, pork 
and fish) were used. The food allergens of vegeta-
ble origin such as fresh fruits, vegetables, nuts and 
also the wheat flour, chocolate, coffee and honey 
were tested by prick-prick technique. The panel of 
tested allergens was formed by two parts: manda-
tory with 100% coverage and additional: the aller-
gens that were included on the base of individual 
history of students with less than 100% coverage. 
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Figure 1. Algorithm of specific allergic examination of university students at the clinical stage of FA study. 

 Skin Prick Testing
n=132

Positive SPTs with 
food allergens 

n=91

Negative SPTs with 
food allergens 

n=41

Weakly positive (+) 
SPTs with positive 

anamnesis 
n=34

Reliably positive 
(++ and 

more) SPTs 
n=46

Reliably positive SPTs and 
weakly positive SPTs with 

positive anamnesis   
n=11

Open Oral 
Provocation Testing 

n=45

Food Allergy 
n=65

Positive OPTs with 
weakly positive SPTs 

n=8

Negative OPTs with 
weakly positive SPTs 

n=26

As a result, the SPT of 91 students was evaluated 
as positive to the food allergens with size of local 
reaction (wheal) measuring ≥ 0.2 mm in diameter 
in comparison with the negative control test. 

The subsequent provocation with the use of 
open technique likewise the previous stages was 
implemented upon the informed consent of stu-
dents on the base of SPT results correlated with 
anamnesis data. The weakly positive (+) SPTs in 
students, who pointed this food product in history 
were accepted as the criteria of choice for OPT. 
Thus, OPT was performed in 45 students, the 11 of 
which besides weakly positive results have had re-
liably positive SPT with one or more food aller-
gens, i.e. they had already been diagnosed as FA 
regardless of OPT. So, the FA was confirmed on 
the base of positive OPT in 8 of other 34 students.

To summarize the results of specific allergy ex-
amination, in accordance with guidelines of lead-
ing allergy communities [Eigenmann P., Sampson 
H., 1998; Sporik R. et al., 2000; Baranovski A., 
Nazarenko L., 2003; Boyce J. et al., 2010] all 
weakly positive results of SPT with negative his-
tory on these food products and also those weakly 
positive SPT, which were not confirmed by OPT 
with given product, were excluded from the further 
analysis. Finally, the diagnosis of IgE-mediated 
(true) FA was established in 65(49.2%) students 

having reliably positive (++ and more) SPT and/or 
those confirmed by provocation. 

The algorithm of specific examination of stu-
dents at the clinical stage of FA study is presented 
as Figure 1. 

According to the requirements on investigations 
with human participation, the application for exper-
tise of ethic aspects of our investigation was made 
to the Committee of Bioethics of Yerevan State 
Medical University after M. Heratsi. The positive 
decision on planned research was made after con-
sideration at the session of the Committee. 

The statistical analysis was performed with the 
use of Microsoft Office Excel and SPSS 16.0 for 
Windows programs.

RESULTS
Skin prick testing (SPT): 38 (28.8%) male and 

94 (71.2%) female students having current (in the 
last year) allergic reactions to food with mean age 
of 19±0.2 years were examined in detail. Totally 
4,036 SPT, including 3112 (77.1%) with food and 
924 (22.9%) with inhalation allergens were per-
formed to 132 students. The results of skin testing 
with food allergens are presented in Table 1. 

According to data of 3112 tests with food aller-
gens, the 726 (23.3%) positive results were regis-
tered. Sensibilization to vegetable allergens was 
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the most prevalent (25.5% (n=2,452)), including 
sensibilization to: banana (34.1%), kiwi (33.3%), 
walnut (31.8%), peanut (30.3%), carrot (29.6%), 
potato (28.8%), tomato (27.3%), grape (26.5%), 
lemon (26.5%), hazelnut (26.5%), almond (26.0%), 
honey (24.2%), apple (22.7%). The prevalence of 
SPT positive results with animal allergens was sig-
nificantly lower: totally it made 15.2% (n=660), 
for eggs: 17.4%; fish and chicken: by 16.7%; milk: 
14.4%, and pork: 10.6%. 

TAble 1.
Distribution of results of skin prick testing with food allergens among students

Food 
allergens

SPT results

Number of 
SPTs

wheal size 
0.2-0.3 cm 

(+)

wheal size 
0.4-0.5 cm 

(++)

wheal size 
0.6-1.0 cm 

(+++)

wheal size 
more than 

1.0 cm 
(++++)

All positive 
SPTs 

abs % abs % abs % abs % abs % abs %
Milk 10 7.6 6 4.6 3 2.3 0 0 19 14.4 132 100
Egg 9 6.8 10 7.6 4 3.0 0 0 23 17.4 132 100
Chicken 8 6.1 9 6.8 4 3.0 1 0.8 22 16.7 132 100
Fish 5 3.8 9 6.8 6 4.6 2 1.5 22 16.7 132 100
Pork 4 3.0 8 6.1 3 2.3 0 0 15 11.4 132 100
Walnut 19 14.4 18 13.6 5 3.8 0 0 42 31.8 132 100
Hazelnut 13 9.9 14 10.6 6 4.6 2 1.5 35 26.5 132 100
Almond 6 7.8 11 14.3 3 4.0 0 0 20 26.0 77 58.3
Peanut 16 12.1 17 12.9 6 4.6 1 0.8 40 30.3 132 100
Chocolate 9 6.8 17 12.9 2 1.5 0 0 28 21.2 132 100
Coffee 13 9.9 5 3.8 2 1.5 0 0 20 15.2 132 100
Tomato 14 10.6 14 10.6 6 4.6 2 1.5 36 27.3 132 100
Potato 11 8.3 19 14.4 7 5.3 1 0.8 38 28.8 132 100
Carrot 15 11.4 18 13.6 6 4.6 0 0 39 29.6 132 100
Celery 11 8.3 12 9.1 2 1.5 0 0 25 18.9 132 100
Pepper 8 6.1 11 8.3 9 6.8 0 0 28 21.2 132 100
Apple 14 10.6 10 7.6 5 3.8 1 0.8 30 22.7 132 100
Lemon 15 11.4 16 12.1 3 2.3 1 0.8 35 26.5 132 100
Kiwi 12 9.1 19 14.4 10 7.6 3 2.3 44 33.3 132 100
Banana 22 16.7 20 15.2 3 2.3 0 0 45 34.1 132 100
Grape 10 7.6 21 15.9 4 3.0 0 0 35 26.5 132 100
Peach 4 10.5 2 5.3 2 5.3 0 0 8 21.1 38 28.8
Strawberry 7 11.5 5 8.2 1 1.6 0 0 13 21.3 61 46.2
Watermelon 4 12.1 3 9.1 0 0 0 0 7 21.2 33 25
Honey 12 9.1 12 9.1 5 3.8 3 2.3 32 24.2 132 100
Wheat flour 13 9.9 10 7.6 3 2.3 0 0 26 19.7 132 100
Total: 284 9.1 315 10.1 110 3.5 17 0.6 726 23.3 3112 100

It should be mentioned that moderately positive 
results of SPT with wheal size of 0.4-0.5 cm (++) 
were the most prevalent, in 315 (10.1%) SPT cases, 
which were particularly registered to the allergens 
of grape, banana, kiwi, potato and almond. The 
weakly positive results (wheal size = 0.2-0.3 cm  
(+)) were also frequently registered: in 284 (9.1%), 
particularly to the allergens of banana, walnut and 
peanut. The expressed positive results (wheal size 
= 0.6-1.0 cm (+++)) were in 110 (3.5%) cases, more 



37

The New ArmeNiAN medicAl JourNAl, Vol.6 (2012), No 2, p. 33-44 KAliKyAN Z.G., GAmbArov s.s.

frequently registered to the allergens of kiwi, pep-
per, peach, potato, all nuts, tomato and carrot. At 
least, the sharply positive results (wheal size >1.0 
cm (++++)) in 17 (0.6%) cases were registered to 
the allergens of honey, kiwi, fish and hazelnut. 

In the overwhelming majority of students 
(96.7%) the polyvalent sensibilization to food aller-
gens was registered (n=91): in 25 (27.5%) it was to 
10 and more allergens; in 33 (36.3%): to 6-10 al-
lergens; in 21 (23.1%): to 4-5 allergens; in 9 (9.9%): 
to 2-3 allergens and only 3 (3.3%) students had a 
monovalent sensibilization to one food allergen. 

Before allergotesting the causative food prod-
ucts were specified more exactly by anamnesis. 
The prevalence of FH in history and sensibiliza-
tion revealed on the base of SPT among 132 exam-
ined students is presented as Figure 2. 

After specific diagnostic evaluation the coinci-
dences of anamnesis data and positive results of 
SPT with one and more mentioned allergens (max-
imal number of coincidences = 12) were revealed 
in all students with food sensibilization (n=91). 
The positive results of SPT to any allergens in 
those students, who were sure that their allergic 
condition depends on a specified type of food 
(fruits, vegetables, nuts), but not on particular 

product, were also included in this group. At the 
same time, we analyzed the prevalence of positive 
SPT to food allergens without anamnesis on them. 
The anamnesis and SPT data depending on their 
coincidences are presented in Table 2. 

According to data on coincidences between al-
lergic history on probable causes of FH and SPT re-
sults, the average 66.1±2.2% of positive anamnesis 
data were confirmed by skin testing. In spite of 
rather low prevalence of these products in anamne-
sis, the positive history on wheat flour (100%), ha-
zelnut (90.9%), almond (85.7%), walnut (83.3%), 
pork (83.3%), grape (81.8%) was mostly confirmed 
by SPT. At the same time, the anamnesis on coffee, 
egg, chocolate, and lemon was confirmed in less 
than 50% cases and coffee only had a low preva-
lence in anamnesis (9.8%), while the other products 
were the most frequently mentioned food allergens 
with anamnestic prevalence up to 30.3%, 25.0% and 
27.3%, respectively. On the other hand, the average 
63.3±2.2% of positive SPT were registered to prod-
ucts with negative anamnesis, particularly to potato 
(89.5%), wheat flour (84.6%), celery (84.0%), ba-
nana (82.2%), coffee (80.0%), while this indicator 
was low enough for peach, egg, chicken, honey and 
lemon making less than 50%. 

Figure 2. Prevalence of hypersensitivity to food allergens depending on data of anamnesis and skin testing. 
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TAble 2.
Distribution of anamnesis and skin testing data depending on their coincidences

Food allergens
Positive anamnesis

(n=132)

Positive anamnesis 
confirmed by positive 

SPT

Positive SPT 
(n=132)

Positive SPT with 
negative anamnesis 

abs % abs %* abs % abs %**
Milk 12 9.1 8 66.7 19 14.4 11 57.9
Egg 40 30.3 15 37.5 23 17.4 8 34.8
Chicken 24 18.2 14 58.3 22 16.7 8 36.4
Fish 14 10.6 9 64.3 22 16.7 13 59.1
Pork 6 4.5 5 83.3 14 10.6 9 64.3
Tree nuts (total) 32 24.2 21 65.6 54 40.9 33 61.1
Walnut 12 9.1 10 83.3 42 31.8 32 76.2
Hazelnut 11 8.3 10 90.9 35 26.5 25 71.4
Almonds 7 5.3 6 85.7 20 (n=77) 26.0 14 70.0
Peanut 15 11.4 9 60.0 40 30.3 31 77.5
Chocolate 33 25.0 14 42.4 28 21.2 14 50.0
Coffee 13 9.8 4 30.8 20 15.2 16 80.0
Vegetables (total) 49 37.1 35 71.4 68 51.5 33 48.5
Tomato 22 16.7 14 63.6 36 27.3 22 61.1
Potato 7 5.3 4 57.1 38 28.8 34 89.5
Carrot 11 8.3 8 72.7 39 29.6 31 79.5
Celery 6 4.5 4 66.7 25 18.9 21 84.0
Pepper 19 14.4 11 57.9 28 21.2 17 60.7
Fruits (total) 75 56.8 54 72.0 78 59.1 24 30.8
Apple 13 9.8 7 53.8 30 22.7 23 76.7
Lemon 36 27.3 18 50.0 35 26.5 17 48.6
Kiwi 17 12.9 13 76.5 44 33.3 31 70.5
Banana 11 8.3 8 72.7 45 34.1 37 82.2
Grape 11 8.3 9 81.8 35 26.5 26 74.3
Peach 9 6.8 6 66.7 8 (n=38) 21.1 2 25.0
Strawberry 8 6.1 5 62.5 13 (n=61) 21.3 8 61.5
Watermelon 3 2.3 2 66.7 7 (n=33) 21.2 5 71.4
Honey 31 23.5 17 54.8 32 24.2 15 46.9
Wheat flour 4 3.0 4 100.0 26 19.7 22 84.6

 * Defined on the base of number of students with positive anamnesis on each food product. 
** Defined on the base of number of positive SPT to each food allergen. 

Besides food, the inhalation (pollen and domes-
tic) allergens were mandatory tested and the re-
sults of these SPT became the base for evaluation 
of cross reactivity between food and other espe-
cially pollen allergens. Thus, the SPT with inhala-
tion allergens were positive in 76 (83.5%) students 
with food sensibilization. Meanwhile, 66 students 
(72.5% of all students with food sensibilization 

(n=91) and 76.7% among those with sensibiliza-
tion to vegetable food (n=86)) were hypersensitive 
to pollen allergens. At the same time, the hyper-
sensitivity to domestic allergens was revealed in 
56 (61.5%) students with food sensibilization: 41 
(80.4%) students of 51 with sensibilization to ani-
mal food and 54 (62.8%) among 86 with vegetable 
food were sensitive to domestic allergens. 
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TAble 3.
Distribution of positive skin prick tests with pollen allergens depending on food sensibilization to 

allergens with vegetable origin
Positive SPT with food 

allergens 
Positive SPT with mix-
allergen of tree pollen 

(n=59)

Positive SPT with mix-
allergen of weed pollen 

(n=78)

Positive SPT with mix-
allergen of meadow pollen 

(n=70)
Name n abs % abs % abs %

Walnut 42 28 66.7 26 61.9 27 64.3
Hazelnut 35 22 62.9 20 57.1 21 60.0
Almonds 20 12 60.0 11 55.0 12 60.0
Peanut 40 22 55.0 25 62.5 26 65.0
Chocolate 28 13 46.4 17 60.7 16 57.1
Coffee 20 8 40.0 10 50.0 11 55.0
Tomato 36 20 55.6 26 72.2 26 72.2
Potato 38 19 50.0 22 57.9 26 68.4
Carrot 39 22 56.4 27 69.2 26 66.7
Celery 25 12 48.0 15 60.0 17 68.0
Pepper 28 13 46.4 17 64.3 19 67.9
Apple 30 20 66.7 16 53.3 16 53.3
Lemon 35 16 45.7 19 54.3 22 62.9
Kiwi 44 26 59.1 29 65.9 31 70.5
Banana 45 26 57.8 33 73.3 32 71.1
Grape 35 18 51.4 21 60.0 23 65.7
Peach 8 5 62.5 4 50.0 4 50.0
Strawberry 13 8 61.5 8 61.5 9 69.2
Watermelon 7 3 42.9 4 57.1 5 71.4
Honey 32 19 59.4 26 81.3 26 81.3
Wheat flour 27 9 33.3 16 59.3 21 77.8

The distribution of positive results of SPT to 
pollen mix-allergens of 3 basic botanical classes of 
trees, weeds and meadows depending on hypersen-
sitivity to vegetable food allergens is presented in 
Table 3.

According to the above mentioned data, the 
cross reactivity was mainly observed between the 
allergens of weeds and meadows and the allergen 
of honey amounted to 81.3%. The cross reactivity 
of meadow allergen with food allergens was on the 
average 65.6±1.6%; it was the highest with aller-
gen of wheat flour amounting to 77.8% and varied 
around 70% with allergens of watermelon, banana, 
kiwi, tomato, strawberry. The cross reactivity of 
weeds with food allergens on the average made 
61.3±1.4%; it was particularly high with allergen 
of banana (73.3%) and made 70% and above with 

allergens of tomato, carrot and kiwi. At least, the 
cross reactivity of trees made an average of 
53.7±1.8%; it was the highest with allergens of 
apple and walnut making 66.7% and more than 
60% with allergens of hazelnut, peach, almond and 
strawberry. 

It is necessary to notice that although the SPT 
to food allergens was negative in 41 students, there 
was positive response to other (non-food) aller-
gens in 27 students (20.5% from all examined stu-
dents (n=132)), including 21 (77.8%), who were 
positive to pollen and 18 (66.87%) positive to do-
mestic allergens (n=27). Thus, the SPT to all al-
lergens were negative and IgE-mediated sensibili-
zation was not revealed only in 14 students that 
made 10.6% of all examined students. 

Provocation testing: Totally 95 procedures of 



40

The New ArmeNiAN medicAl JourNAl, Vol.6 (2012), No 2, p.  KAliKyAN Z.G., GAmbArov s.s. 33-44

TAble 4.
Distribution of results of provocation test-

ing with food products among students
Food 

products
Implemented 
OPT (n=95)

Positive results 
of OPT

abs % abs %
Milk 3 3.2 0 0
Egg 5 5.3 1 20.0
Chicken 4 4.2 1 25.0
Fish 2 2.1 0 0
Pork 2 2.1 1 50.0
Walnut 7 7.4 3 42.9
Hazelnut 3 3.2 1 33.3
Almonds 2 1.1 1 50.0
Peanut 2 2.1 0 0
Chocolate 6 6.3 2 33.3
Coffee 1 1.1 0 0
Tomato 8 8.4 2 25.0
Potato 3 3.2 0 0
Carrot 2 2.1 2 100.0
Celery 1 1.1 0 0
Pepper 4 4.2 1 25.0
Apple 4 4.2 0 0
Lemon 8 8.4 2 25.0
Kiwi 7 7.4 3 42.9
Banana 4 4.2 0 0
Grape 5 5.3 1 20.0
Peach 3 3.2 0 0
Strawberry 2 2.1 0 0
Watermelon 1 1.1 0 0
Honey 4 4.2 2 50.0
Wheat flour 
(bread) 2 2.1 0 0

Total: 95 100 23 24.2

examination (SPT and OPT) the following compo-
sition of products, which are the key causative food 
allergens among university students with estab-
lished (diagnosed) food allergy (n=65), was de-
fined: kiwi (53.8%), potato (41.5%), carrot (41.5%), 
walnut (40.0%), grape (38.5%), tomato (36.9%), 
banana (36.9%), peanut (36.9%), hazelnut (35.4%), 
honey (33.8%), lemon (33.8%), pepper (32.3%), 
chocolate (32.3%), almond (26.3%), fish (26.2%), 
apple (24.6%), celery (23.1%), egg (23.1%), chicken 
(23.1%), wheat flour (21.5%), pork (18.5%), peach 
(18.2%), strawberry (17.6%), milk (13.8%), water-
melon (12.0%), coffee (10.8%). 

The prevalence of key food allergens is pre-
sented as Figure 3, where the data on fruits, vege-
tables and tree nuts are merged into proper groups 
for easier understanding.

DISCUSSION
According to data of specific clinical examina-

tion, 68.9% of students with allergic reactions to 
food have positive results of SPT with food aller-
gens; this prevalence on the whole correspond to 
international data of studies on FA prevalence 
[Rona R. et al. 2007; Zuidmeer L. et al., 2008; 
Kosova N., 2009]. On the base of skin prick testing 
the most prevalent sensibilization was revealed to 
the vegetable allergens of banana, kiwi, walnut, 
peanut, carrot, potato, tomato, grape, lemon, ha-
zelnut, honey, apple, strawberry, chocolate, pep-
per, peach, watermelon, wheat flour, celery, while 
the prevalence of sensibilization to the animal food 
allergens of egg, chicken, fish, milk and pork was 
significantly low. It is noteworthy that although 
the banana has a leading position in the structure 
of food sensibilization, however the given result 
was mainly conditioned by weakly positive SPT, 
while the kiwi was both one of the most prevalent 
and active allergens. Meanwhile, it was revealed 
that despite low prevalence of sensibilization to 
fish, it was one of the most active allergens giving 
the high level of the sharply positive reactions.

The above mentioned structure of food sensibi-
lization reflects at first the age features of observed 
group of students (mean age is 19 years old). The 
high sensitization to vegetable food allergens and 
also the high level of cross reactivity between food 
and pollen allergens is emphasized in all studies 
performed among young population [Woods R. et 

OPT were performed to 45 students having weakly 
positive SPT to different food products. The re-
sults of OPT with products selected on the base of 
SPT data are presented in Table 4. 

Thus, the allergic mechanisms are confirmed in 
23 (24.2%) of 95 OPT. The positive results were 
most frequently registered to kiwi and walnut (3 
positive tests) and both tests with carrot were posi-
tive (100%). 

After summarizing the results of specific allergic 
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al., 2002; Crespo J., Rodrigues J., 2003; Oster-
balle M. et al., 2005 b; Zuidmeer L. et al., 2008], 
as the authors often noticed that this phenomenon 
is the consequence of the greater prevalence of 
pollen allergy just among youth. 

The analysis of our research data also confirms 
the presence of significant pathogenetic phenome-
non of cross reactivity, because the 76.7% of stu-
dents with sensibilization to the vegetable food al-
lergens are also sensitive to the pollen extracts of 
trees, weeds, and meadows. It is notable that in 
contrast to the available literature data [Sergeev A., 
Mokronosova M., 2002; Bartra J. et al., 2009] on 
the most prevalent cross reactions to the allergens 
of tree, the analysis of our study shows the highest 
prevalence of cross reactivity with allergens of 
meadows making 65.6±1.6% on the average. 

On the other hand, the revealed structure of 
food sensibilization reflects the national features 
of nutrition in the investigated group. Not so high 
prevalence of sensitization to fish is conditioned 
by its more rare use in the diet of Armenian popu-
lation. Meanwhile, it is one of 8 key food allergens 
among adult population of USA [Boyce J. et al., 

2010], and the prevalent food allergen according to 
data of Japanese [Yoneyama K., Ono A., 2002] and 
other scientists presenting data of countries with 
rich sea cuisine [Falcao H. et al., 2004; Rance F. et 
al., 2005; Santadusit S. et al., 2005; Lee B. et al., 
2008; Marrugo J. et al., 2008]. At the same time 
(despite suppositions in some cases), the high 
prevalence of sensibilization to such products as 
walnut, potato, grape, pepper, watermelon, which 
are among the most used products in the national 
cuisine, is very interesting. The appearance of ba-
nana, kiwi among the most sensitized food prod-
ucts depends on both cross reactivity with pollen 
allergens and the “factor of new product” for na-
tional cuisine, the importance of which is reported 
by some scientists [Zuberbier T. et al., 2004]. 

Besides food sensibilization, we have also formed 
the anamnestic structure of FH, which is the following 
by descending order: fruits (total), vegetables (total), 
egg, lemon, chocolate, nuts (total), honey, chicken, to-
mato, pepper, kiwi, peanut, fish, apple, coffee, milk, 
walnut, hazelnut, carrot, banana, grape, peach, straw-
berry, almond, potato, meat/pork, celery/greens, wheat 
flour, watermelon. The correlated analysis of self-

Figure 3. Prevalence of key causative food allergens among students with diagnosed FA. 
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