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Skin prick tests are an important diagnostic tool in 
food allergy, characterized by simplicity and quickness, 
availability and low cost [1–4]. They can be applied in 
diagnosis of IgE-dependent reactions [4, 5]. They are 
considered to be tools particularly useful in exclusion 
of IgE-dependent reaction to the tested allergens. Thus, 
positive results do not allow us to introduce a long-term 
elimination diet but they oblige us to carry out elimina-
tion and challenge tests for verification of diagnosis [3]. 

Currently, there is no minimal limit at which prick 
tests would be recommended [1, 6] but they are more 
difficult to perform in small children [2]. 

Prick tests with standardized synthetic allergens are 
most frequently performed, less frequent are tests with 
allergens in a natural form [6–8]. It seems that tests with 
native allergens can be a useful supplementation of al-
lergological diagnostic evaluation [5, 7].

It has been argued that tests with native allergens 
can be more sensitive compared to those with synthetic 
allergens, for example due to the natural content of sub-
stances (e.g. enzymes) which are not contained in ex-
tracts of standardized allergens or due to the additives 
added in the process of food production and processing 
[2, 5]. Thus, in some patients we may observe inconsis-
tent results of tests with synthetic and native allergens, 
though positive results are believed to be more frequent 
in the case of natural allergens [5].

We compared the results of prick tests with synthetic 
and native allergens in order to assess clinical usefulness 
of both these tests.

The study was conducted in the Department of Pe-
diatrics, Allergology and Gastroenterology of Collegium 
Medicum of the Nicolaus Copernicus University. 

Tests were performed in 53 children aged up to 
3 years (mean age: 11.99 ±9.13 months). Children present-
ed with symptoms suggestive of food allergy, including 
atopic dermatitis, gastrointestinal disturbances, or both. 

The analysis involved results of 315 test pairs (tests 
were performed simultaneously with the same synthetic 
and native food allergens), including 51 with milk, 38 with 
egg white, 38 with hen’s egg yolk, and less tests for each 
of some other allergens; selecting a set of tests in par-
ticular patients was based on the data of their medical 
history (a possible association of symptoms with an in-
take of a particular food product). We used standardized 
allergen extracts by Allergopharma and fresh, raw food 
products. In interpretation of results we presupposed 
that a positive reaction is a more severe reaction or equal 
to half of histamine reaction (the diameter of the wheal 
was measured), on condition that it was also at least by 
3 mm larger than the negative reaction and the hista-
mine reaction was at least 3 mm in diameter [1].

A comparison of prick test results with native and 
synthetic allergens was performed. 

In order to verify test results we carried out the 
analysis of results of elimination and challenge tests 
conducted in the university outpatient clinic. The data 
were available only for 36 (67.92%) patients. The rest of 
patients did not report. 

Consistent results of prick tests with native and syn-
thetic food allergens were obtained in 90.48% (285/315) 
of cases. However, taking into account only the patients 
in whom at least one test was positive, the proportion of 
consistency was only 36.17% (17/47). Out of 30 pairs of 
inconsistent results, the synthetic test was positive more 
frequently (24 cases). There were no statistically signifi-
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cant correlations between test results with synthetic and 
native allergens vs. sex, age, significant family history or 
duration and type of symptoms.  

Separate analysis of consistency of tests was carried 
out for cow’s milk protein and hen’s egg white and yolk. 
It did not differ statistically between particular food prod-
ucts. 

The proportions of consistency of both tests were 
significantly lower in the analysis of only those patients 
in whom any of the prick tests was positive. Also, we ob-
served a significant advantage of the allergen of hen’s 
egg white (62.5% vs. 33.33%, respectively, for egg yolk 
and 27.27% for milk). However, the size of the groups was 
too small for a reliable statistical analysis. The results are 
presented in detail in Table 1.

Information about the results of elimination and chal-
lenge tests was available for 40 test pairs, out of which at 
least one was positive. In 27 cases allergy was confirmed. 
There was no statistically significant difference observed 
between the accuracy of diagnosis with the use of prick 
tests with native (15/21, 71.43%) and synthetic allergens 
(25/35, 71.43%), p = 0.76. 

Considering only cow’s milk, hen’s egg white and 
hen’s egg yolk, it was observed that the a statistically 
significant relation between the prevalence of positive re-
sults and the positive result of the challenge test is only 
valid for the test with a synthetic allergen of cow’s milk. 
Positive results of this analysis are presented in Table 2.

The results of our analysis show that prick tests with 
native allergens less frequently confirm allergy than tests 
with synthetic allergens. Calvani et al. [9] showed that 
the highest negative prognostic value is characteristic 
of tests with use of fresh milk, and the highest positive 
prognostic value is characteristic of tests with synthetic 
casein. In a study by Malinowska et al. [10] it was ob-
served that the percentage of skin prick test positive re-
sults with the use of native allergens, performed in 348 
children up to 3 years of age, was 16%. Positive results 
were observed mainly for hen’s egg white and yolk, hen’s 
meat, beef and milk.

Different results were obtained by Gawrońska-Ukleja 
et al. [7], who carried out tests with fresh fruits and veg-
etables and obtained more positive results. Perhaps the 
selection of allergens is significant here (fruits and veg-
etables only).

In our study there were no statistically significant 
correlations between test results with synthetic and na-
tive allergens vs sex, age, significant family history or 
duration and type of symptoms. The relation between 
positive test results and patient’s age was described by 
Schoos et al. [11]. However, their work pertained to inha-
latory allergens and compared prick tests with slgE tests. 
It was observed that the prevalence of positive results of 
prick tests decreases with the child’s age. However, the 
observation pertained to a larger age range than in our 
study (6 months-6 years).

Table 2. Correlation of results of clinical observation with results of allergological tests

Test Challenge with milk Challenge with egg white Challenge with egg yolk

Sun Confirmation of allergy Sun Confirmation of allergy Sun Confirmation of allergy

N % P-value N % P-value N % P-value

Native 
prick

Negative 30 15 50 0.29 21 11 52.38 0.15 21 10 60 1.0

Positive 3 3 100 5 4 80 5 3 50

Synthetic 
prick

Negative 27 12 44.44 0.04 17 8 47.06 0.28 17 7 41.18 0.41

Positive 6 6 100 9 7 77.78 9 6 66.67

Table 1. Relation between consistency of prick tests with native and synthetic allergens and the type of allergen

Variable All pairs At least one positive Positive result of the prick test 

All Compatible All 
pairs

Compatible Native allergen Synthetic 
allergen 

P-value

Sun n % Sun n % n % n %

Milk 51 43 84.31 11 3 27.27 4 7.84 10 19.61 0.15

Egg white 38 34 89.47 9 5 55.56 5 13.16 9 23.68 0.37

Egg yolk 38 32 84.21 10 4 40.0 5 13.16 9 23.68 0.37

P-value M vs. EW 0.7 0.41 0.64 0.84 

M vs. EY 0.78 0.89 0.64 0.84 

EW vs. EY 0.73 0.83 0.73 0.79 
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Garriga et al. [12] showed high consistency of test 
results carried out with synthetic and native allergens 
(fresh and frozen fruits). 

The statistically significant relation between the re-
sult of elimination and challenge tests with the use of 
prick tests with native and synthetic allergens is only 
valid for the test with a synthetic allergen of cow’s milk 
in our study. In a study by Mowszet et al. [13], it was 
observed that skin prick tests with the use of native al-
lergens, which were performed for milk and gluten, are 
characterized by very low sensitivity. A high negative pre-
dictive value of tests involving fresh milk was observed 
by Calvani et al. [9].

In conclusion, consistency of prick test results with 
synthetic allergens and results of tests with native aller-
gens is not total, especially in the case of positive results. 
Positive results are more frequent for synthetic allergens. 
Noticeable differences in sensitivity and consistency with 
results of challenge tests of the results of the test with 
synthetic and native allergens for various types of aller-
gens require analysis on a larger group of patients with 
consideration of a larger number of tests with various 
allergens in order to identify these differences. 
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