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INTRODUCTION

SUMMARY The correlation of pollen allergens, Dermatophagoides ptero-
nyssinus and animal dender was assessed during a two-year period. Re-
sults of skin prick test, total and specific IgE UniCAP tests were compared in
atopic patients (AP) with the following diagnoses: atopic dermatitis, allergic
rhinitis, allergic conjunctivitis, allergic bronchitis or asthma, allergic urticaria
and angioedema. The study included total and specific IgE (in vitro) tests to
allergen mixtures (grass, tree, weed) or to single allergens of Dermato-
phagoides pteronyssinus (Der p), cat and dog fur, feather, etc. Comparison
of skin prick test with total and specific IgE UniCAP immunoassay was done
in 173 patients, i.e. 107 female and 66 male atopic patients aged 9-76
years. Allergies were most commonly recorded in the 25-35 age group. To-
tal IgE ranged from 8.63 kU/I to >4000 kU/I, with specific IgE ranging from
class 1 to class 5. Skin prick test showed high correlation with specific IgE
for grass and weed pollen in patients with repiratory allergy (50.28%). Good
correlation among all three tests was quite frequently observed. The results
suggest that the study should be continued using these three tests in further
cases of atopic dermatitis.
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Atopic and allergic diseases have been on an in-
crease for several decades. Moreover, unknown
factors related to the western lifestyle appear to be
important in the development of atopy. Different
air-pollution patterns characterize east and west
European countries, traffic-related pollution has
been an increasing problem representing a mixture
of nitrogen oxides, gas exhaust particles and other
small-sized particles (1). Today, atopic dermatitis is
prevalent in many countries and is difficult to treat.
Hypersensitivity to house dust mite, especially
Dermatophagoides pteronyssinus (Der p), is an im-

portant cause of atopic dermatitis (AD). AD com-
bined with at least two atopic family members
showed a significant risk of allergic airway disease
manifestation. According to clinical atopic diagno-
sis, it is necessary to establish the hypersensitivity
to allergens. In different atopic disseases, inhala-
tion allergens are most commonly involved (2-4).
Lau et al. compared dust screening for Der p 1 and
Der f 1 with quantitative and semiquantitative ELISA
(5). Allergen specific diagnosis (as well as therapy)
should be based on purified standardized allergen
extracts (6). The finding that human mast cells after
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IgE-mediated activation produced a wide range of
cytokines suggests that IgE may contribute to sub-
sequent inflammatory reaction such as airway
eosinophilia and remodeling associated with the
late allergic response (7). Zawodniak et al. (9) com-
pared standard and modified skin prick test (SPT)
method for allergen extract grass, weeds, trees,
Der p and animal dender (9). SPT has become the
basic, safe and widely used method for allergy
diagnosis, and its positive results show strong cor-
relation with clinical symptoms (10).

During two-year period, we compared SPT re-
sults with total and specific IgE UniCAP tests in
atopic patients with the diagnoses of allergic rhinitis
(AR), allergic conjunctivitis (AC), allergic bronchitis
or asthma (AB), atopic dermatitis (AD), allergic urti-
caria (U) and angioedema (AQ) according to litera-
ture data (2-8).

The aim of the study was to investigate and
compare the clinical significance of atopic diseases
with the results of SPT, total and specific IgE.

MATERIAL AND METHODS

In vivo SPT was performed at Allergy Clinic, Uni-
versity Department of Dermatology and Venero-
logy, Zagreb University Hospital Center, Zagreb.
Total and specific IgE in vitro tests were performed
at Biochemistry Laboratory, Zagreb Children’s Hos-
pital, School of Medicine, Zagreb.

During a two-year period (2001-2002), sensitiv-
ity to most common allergens was tested in 173
atopic patients using SPT. The study included aller-
gen mixtures (grass, tree, weed) or single allergens
of Dermatophagoides pteroyssinus (Der p), pollen
(coksfoot, timothy, birch, ragweed, mugwort), cat
and dog fur, feather, etc. (3,8). In all study patients,
we compared SPT with total and specific IgE
UniCAP immunoassays. SPT allergens were pro-
duced at Zagreb Institute of Immunology, according
to European standard. The immediate type of hy-
persensitivity to allergens was proven with SPT. We
started with histamine as positive control and buffer
solution as negative control; positive reaction was
read after 20-25 minutes as weal and flare, from +1
to +4 (8). The patients were tested with 38 single al-
lergens. The Pharmacia UniCAP system, and FEIA
and Upjohn reagents were used for quantitative
measurement of circulating total or specific IgE in
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human serum or plasma, with reading in classes
from 0 to 6. The normal total IgE level was 100 kU/I,
and specific IgE range (kUA/I) class 0-6.

RESULTS

SPT was positive in all 173 patients to at least
one allergen. Correlation among SPT, total and
specific IgE UniCAP tests was analyzed in all 173
patients with atopic diseases (AR, AC, AB, AD, U
and AO). There were 107 (62%) female and 66
(38%) male AP patients, age range 9-76. Allergies
were most commonly recorded in the 25-35 age
group. Positive SPT reactions are shown in Table 1.
Total IgE ranged from 8.63 kU/I to >4000 kU/I, and
specific IgE from class 1 (concentration 1.42) to 5
(concentration 68.2). The comparison of in vivo and
in vitro tests showed good correlation (50.28%) for
respiratory allergy and combination of respiratory
and skin allergy (Table 1).

Table 2 shows total number and percentage of
allergens (single and mixture). The highest rate was
recorded for grass pollen mixture (43.35%), fol-
lowed by Der p (35.26%), whereas other allergens
showed quite a low rate of 1.15% to 11.56%.

DISCUSSION

Traditionally, skin tests and specific IgE have
been considered to be of major diagnostic impor-
tance. However, none of diagnostic tests can re-
place the rational judgment of clinical diagnosis (8).

In some Eastern European countries, very high
levels of ‘classic’ pollution consisting mainly of sul-
fur dioxide (SO;) and suspended particles are re-
corded. The possible causes of the risk of allergic
diseases are ozone, NO, and particulate matter.
Global evaluation of patients with allergies and ther-
apeutic efficacy should include both clinical and in-
strumental parameters (1). The prevalence of al-
lergy is on an increase (1). During routine diagnos-
tic work-up, our 173 patients underwent SPT to 38
inhalation allergens. The most common allergens
were similar to those reported in the literature
(1,5,9).

When allergic pathogenesis of a disease is sus-
pected, SPT to standardized allergens should be
performed. The measurement of allergen specific
IgE in serum (as single allergens or groups) is a
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Table 1. Correlation between Skin prick test, total and specific IgE UniCAP tests in 173 atopic patients

No. of atopic patients Diagnosis

Mostly positive reactions on SPT Total IgE UniCAP KU/I

Specific IgE ranged from +1 to +6

39 AR*
Der p +2

Weed pollen +3

Der p +1

16 U Der p +3

Grass pollen +3

Feather +1

70 AD

Timothy +4; +3

Feather +1

Mugwort +3

26 AD+AR Der p +1

Feather +1; +2

Grass +3

Trees +2

Birch +2; +3

Cocksfoot +3

Mugwort +2
Derp +3
Birch +3

Grass pollen +4

Der p +4; +3; +2;+1

Animal dender +1

Cocksfoot +3

10 AB Grass +2

Cocksfoot +2

Birch +2

60.3-1002 +2(2.20)to +3(13.1)
Ragweed +4(22.7)
Der p +2(2.20)
+1(1.42) to +2(2.20)
Der p +1(1.42)
+1(1.42) to 0(<0.35)
Der p +1(1.42)
Coksfoot 0(<0.35)
+1(1.42) to +4(58.1)
Der p +4(58.1)
Timothy +4(30.3)
Feather 0(<0.35)
Ragweed +4(30.3)
+1(1.42) to +4(60.0)
Der p +1(1.42)
Timothy +4(50.6)
Mugwort +4(60.0)
Birch +2(2.20)
Feather +3(13.1)

60.5-170.0

8.63-78.8

58 to >4000

129-272.0

62-212.0 +2(2.20) to +3(8.66)
Der p +3(8.66)

Birch +3(8.66)

Animal dender +2(2.20)
+2(2.69) to +5(68.2)
Ragweed +5(68.2)
Cocksfoot +2(2.69)

Oak +3(4.49)

29-797

*AR=allergic rhinitis; AC=allergic conjunctivitis; AB=allergic bronchitis and asthma; AD=atopic dermatitis; U=allergic urticaria; AO=angioedema

Table 2. Most common allergens in 173 atopic patients

according to skin prick test

Allergen

%

Grass pollen mixture
Cocksfoot (Dactilys glomerata)
Tree pollen mixture

Birch (Betula verrucosa)
Ragweed (Ambrosia elatior)

House dust mite (Dermatophagoides
pteronyssinus)

Animal fur

Feather

75

N O O

20

61

NN

43.55
2.89
3.46
1.15

11.56

35.26
1.15
1.15

useful diagnostic approach. As sensitization to an
allergen does not necessarily mean that the individ-
ual patient suffers from clinical disease, the clinical
relevance of skin or specific IgE results should be
demonstrated before introducing treatment such as
immunotherapy (6).

In the literature, it is reccomended to analyze
SPT (in vivo) and one of total and specific IgE tests
(in vitro) (5). Some authors found good correlation
for respiratory allergy, especially for allergic rhinitis
and bronchitis (5,9). Our results revealed the best
correlation for Der p and very good for pollen, which
is in concordance with the report of Lau et al. (5).
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However, increased levels of total IgE have been
reported to be associated with the prevalence of
asthma even in nonatopic subjects who do not pro-
duce specific IgE to common allergens (7). The as-
sociation with increased IgE serum levels is also
obvious for other allergic diseases such as sea-
sonal allergic rhinitis, insect venom allergy or food
allergies (7). Diagnostic tests for determination of
total and specific IgE antibodies are radio immuno-
sorbent test (RIST), fluoro immunoassay (FIA), flu-
oro enzyme immunoassay — CAP System (FEIA-
CAP), and for determination of specific IgE antibod-
ies radio allergosorbent test (RAST) and CAP Sys-
tem RAST (8). For pollen, it is recommended to an-
alyze total and specific IgE during the season and in
the period out of pollution. It is sufficient to use SPT
once a year (2, 5, 9,10-14). The examined method
may be considered as an alternative to SPT, asitis
safe, cheaper and more convenient (9).

CONCLUSIONS

In order to obtain better test correlation for pollen
allergens it is neccessary to perform testing twice a
year (spring and autumn), and once a year to Der p,
cat and dog fur, feather, etc.

The correlation of SPT with specific IgE for grass
and weed pollen is better in patients with allergic
rhinitis, conjunctivitis and bronchitis. In the present
study, the three tests frequently yielded a very good
correlation (50.28%). Patients with atopic dermatitis
caused by Der p showed better correlation of SPT
with total IgE. The results suggest that the study
should be continued by use of these three tests in
further cases of atopic dermatitis.
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