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Abst rac t 
Introduction: Specific immunoglobulins E (sIgE) are important parameters for the estimation of severity of allergic 
diseases. 
Aim: To determine the relationship between the concentration of specific IgE antibodies in serum and types of 
rhinitis. 
Material and methods: The concentration of sIgE antibodies against allergens Dermatophagoides pteronyssinus, 
cat dander, timothy grass, and Alternaria alternata were determined in the serum of 4077 respondents randomly 
selected from 8 regions (ECAP study). The positive results of sIgE (≥ 0.35 IU/ml or ≥ 0.7 IU/ml) were correlated to 
clinical diagnosis (types of rhinitis, skin-prick tests). 
Results: sIgE antibodies are more frequently detected in respondents with intermittent/seasonal allergic rhinitis 
and a negative skin-prick test as compared to healthy respondents with a negative skin-prick test (p < 0.05 to  
p < 0.001). Relating to allergens of D. pteronyssinus and cat dander, sIgE antibodies are more frequently detected in 
respondents with persistent/perennial allergic rhinitis and a negative or weakly positive skin-prick test as compared 
to healthy respondents with a negative or weakly positive skin-prick test (p < 0.05 to p < 0.001). 
Conclusions: The occurrence of intermittent/seasonal allergic rhinitis is much more probable in respondents with 
a negative skin-prick test, when IgE antibodies against the same allergen are detected. And the occurrence of per-
sistent/perennial allergic rhinitis is much more probable in respondents with a negative or weakly positive skin-prick 
test with allergens of D. pteronyssinus or cat dander, when IgE antibodies against the same allergen are detected.

Key words: specific immunoglobulins E, skin-prick test, allergic rhinitis, ECAP.

Introduction

Epidemiological observations from the last decades 
demonstrate a rise in the incidence of allergic rhinitis 
and asthma in developed countries [1]. They are currently 
diseases with major prevalence and morbidity rates for 
people under 30 years old suffering from non-infectious 
chronic diseases [2–5]. Numerous studies were performed 
as part of the Epidemiology of Allergic Diseases in Poland 
(ECAP) survey, proving the epidemiological significance of 

these diseases and great diversity of allergy risk factors 
[6–9]. Determination of specific IgE in respondents’ serum, 
a reliable method to evaluate allergic hypersensitivity [10, 
11], supplements the results of this survey [12].

Aim

The aim of the study was to determine the relation-
ship between the concentration of specific IgE antibodies 
in serum and types of rhinitis.
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Otherwise, the fractions of people with a high level of im-
munoglobulin in the investigated groups was treated as 
similar. Calculations were performed using the statistical 
package Statistica (Statistica, Tulsa, Oklahoma, US).

Results

In respondents with allergic rhinitis, sIgE antibod-
ies against D. pteronyssinus and timothy grass were the 
most frequently detected (“D. pteronyssinus” vs. “cat 
dander”, classes 1–6 p < 0.001, classes 2–6 p < 0.001; 
“timothy grass” vs. “cat dander”, classes 1–6 p < 0.001, 
classes 2–6 p < 0.001). In the same group, sIgE antibodies 
against A. alternata were the least frequently detected 
(“A. alternata” vs. “cat dander”, classes 1–6 p < 0.001, 
classes 2–6 p < 0.005) (Table 1).

sIgE antibodies against any allergen were detected in 
60.1% (classes 1–6)/53.3% (classes 2–6) of respondents 
with allergic rhinitis, but also in 9.9% (classes 1–6)/7.6% 
(classes 2–6) of healthy respondents.

sIgE antibodies against D. pteronyssinus were more 
frequently detected in respondents with persistent aller-
gic rhinitis than in respondents with intermittent allergic 
rhinitis (classes 1–6 p < 0.001, classes 2–6 p < 0.001), re-
lating to sIgE antibodies against cat dander, this disparity 
is lower (classes 1–6 p < 0.1, classes 2–6 p < 0.1), relating 
to sIgE antibodies against A. alternata, no statistically 
significant differences were identified. sIgE antibodies 
against timothy grass were more frequently detected 
in respondents with intermittent allergic rhinitis than in 
respondents with persistent allergic rhinitis (classes 1–6  
p < 0.05, classes 2–6 p < 0.05) (Table 2).

sIgE antibodies against D. pteronyssinus were more 
frequently detected in respondents with perennial al-
lergic rhinitis than in respondents with seasonal allergic 
rhinitis (classes 1–6 p < 0.001, classes 2–6 p < 0.001). sIgE 
antibodies against timothy grass were more frequently 
detected in respondents with seasonal allergic rhini-
tis than in respondents with perennial allergic rhinitis 
(classes 1–6 p < 0.001, classes 2–6 p < 0.001). Relating to 
allergens of cat dander and A. alternata, no statistically 
significant differences were identified (Table 2).

Relating to an allergen of timothy grass, sIgE antibod-
ies were more frequently detected in respondents with 
intermittent allergic rhinitis than in healthy respondents, 
regardless of skin-prick test (negative, ++, +++ p < 0.005 

Material and methods

The quantitative data presented in the article were 
collected as part of the Epidemiology of Allergic Diseases 
in Poland (ECAP) project and its continuation. The ECAP 
comprised 2 main phases: (i) a questionnaire-based 
study (computer-assisted personal interview – CAPI); 
and (ii) a complementary clinical assessment (spirom-
etry with bronchodilator challenge, skin-prick tests, peak 
nasal inspiratory flow, and blood sampling for genetic 
and immune tests). A total of 18,617 individuals from  
8 cities (each with a population in excess of 150,000) and 
one rural region took part in the study (phase one). The 
sample was drawn (by stratified cluster sampling meth-
od) from a personal identity number (PESEL) database 
(maintained by the Minister of the Interior and Adminis-
tration). 4783 respondents were randomly selected and 
examined by allergists (phase 2 of the study). Blood from 
4077 respondents was collected, and the concentration of 
sIgE antibodies against allergens d1 (Dermatophagoides 
pteronyssinus), e1 (cat dander), g6 (timothy grass), and 
m6 (Alternaria alternata) was determined in serum, using 
the reference method CAP (Phadia reagents, UniCAP 100 
laboratory system). A concentration of sIgE antibodies of 
at least 0.35 IU/ml (classes 1–6) or 0.7 IU/ml (classes 2–6) 
was considered positive. The sIgE-determined respondents 
included 2223 females and 1854 males. 1026 respondents 
were aged 6–7 years, 1153 respondents were aged 13–14 
years, and 1898 respondents were adults. An exact meth-
odology of the ECAP survey is described at www.ecap.pl 
[12] and in the "Polish Journal of Allergology" [13].

The results of determination of sIgE antibodies were 
correlated as follows:
• to the following clinical diagnoses: healthy , intermit-

tent allergic rhinitis, persistent allergic rhinitis, nonal-
lergic rhinitis, seasonal allergic rhinitis, perennial al-
lergic rhinitis, nasal polyps;

• to results of skin-prick tests: negative (0–2 mm),  
+ (3–5 mm), ++ (6–8 mm), +++ (at least 9 mm).

Statistical analysis

The aim of the statistical analysis was to compare pro-
portions of people with a high level of immunoglobulin in 
2 groups. The classical approximate test for comparison 
of 2 proportions was applied [14]. If the calculated p-value 
was less than 0.05, a statistically significant difference 
between the investigated proportions was recognised. 

Table 1. Number (percentage) of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 
2–6) – respondents with allergic rhinitis

Classes Respondents’ sIgE against, n (%)

D. pteronyssinus (d1) Cat dander (e1) Timothy grass (g6) A. alternata (m6) N (100%)

1–6 390 (34.6) 176 (15.6) 394 (35.0) 106 (9.4) 1127

2–6 329 (29.2) 127 (11.3) 327 (29.0) 88 (7.8) 1127
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Table 2. Number (percentage) of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 
2–6) – respondents with intermittent, persistent, seasonal, or perennial allergic rhinitis

Classes Respondents’ sIgE against, n (%)

D. pteronyssinus (d1) Cat dander (e1) Timothy grass (g6) A. alternata (m6) N (100%)

Intermittent allergic rhinitis:

1–6 110 (20.6) 72 (13.5) 206 (38.6) 46 (8.6) 534

2–6 97 (18.2) 51 (9.6) 168 (31.5) 36 (6.7) 534

Persistent allergic rhinitis:

1–6 280 (47.2) 104 (17.5) 188 (31.7) 60 (10.1) 593

2–6 232 (39.1) 76 (12.8) 159 (26.8) 52 (8.8) 593

Seasonal allergic rhinitis:

1–6 83 (24.2) 67 (19.5) 172 (50.2) 34 (9.9) 343

2–6 68 (19.8) 48 (14.0) 150 (43.7) 26 (7.6) 343

Perennial allergic rhinitis:

1–6 159 (54.3) 54 (18.4) 70 (23.9) 22 (7.5) 293

2–6 133 (45.4) 39 (13.3) 55 (18.8) 17 (5.8) 293

Figure 1. Percentage of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 2–6) – 
healthy respondents and respondents with intermittent or seasonal allergic rhinitis

Respondents’ sIgE against D. pteronyssinus (d1)

Respondents’ sIgE against cat dander (e1)

Respondents’ sIgE against Timothy grass (g6)

Respondents’ sIgE against A. alternata (m6)
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Table 3. Number (percentage) of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 
2–6) – healthy respondents and respondents with intermittent or persistent allergic rhinitis

Classes Respondents’ sIgE against, n (%)

D. pteronyssinus (d1) Cat dander (e1) Timothy grass (g6) A. alternata (m6) N (100%) – d1, e1, g6, m6

Healthy, skin-prick test negative:

1–6 28 (1.7) 14 (0.8) 23 (1.4) 4 (0.2) 1683, 1797, 1710, 1817

2–6 12 (0.7) 3 (0.2) 15 (0.9) 1 (0.1)

Intermittent allergic rhinitis, skin-prick test negative:

1–6 15 (4.3) 6 (1.6) 10 (4.3) 3 (0.7) 349, 376, 234, 433

2–6 10 (2.9) 5 (1.3) 7 (3.0) 3 (0.7)

Healthy, skin-prick test +:

1–6 26 (20.3) 128

2–6 19 (14.8)

Intermittent allergic rhinitis, skin-prick test +:

1–6 40 (30.5) 131

2–6 25 (19.1)

Healthy, skin-prick test ++:

1–6 11 (45.8) 24

2–6 11 (45.8)

Intermittent allergic rhinitis, skin-prick test ++:

1–6 92 (87.6) 105

2–6 75 (71.4)

Healthy, skin-prick test +++:

1–6 11 (78.6) 14

2–6 10 (71.4)

Intermittent allergic rhinitis, skin-prick test +++:

1–6 64 (100.0) 64

2–6 61 (95.3)

Healthy, skin-prick test negative:

1–6 28 (1.7) 14 (0.8) 4 (0.2) 1683, 1797, 1817

2–6 12 (0.7) 3 (0.2) 1 (0.1)

Persistent allergic rhinitis, skin-prick test negative:

1–6 18 (9.1) 12 (3.0) 6 (1.2) 198, 400, 486

2–6 10 (5.1) 10 (2.5) 4 (0.8)

Healthy, skin-prick test +:

1–6 40 (28.0) 14 (20.3) 26 (20.3) 143, 69, 128

2–6 27 (18.9) 10 (14.5) 19 (14.8)

Persistent allergic rhinitis, skin-prick test +:

1–6 101 (46.1) 51 (37.0) 41 (34.2) 219, 138, 120

2–6 74 (33.8) 31 (22.5) 27 (22.5)

Healthy, skin-prick test ++:

1–6 11 (45.8) 24

2–6 11 (45.8)

Persistent allergic rhinitis, skin-prick test ++:

1–6 74 (80.6) 92

2–6 61 (66.3)

Healthy, skin-prick test +++:

1–6 11 (78.6) 14

2–6 10 (71.4)

Persistent allergic rhinitis, skin-prick test +++:

1–6 76 (96.2) 79

2–6 74 (93.7)
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Table 4. Number (percentage) of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 
2–6) – healthy respondents and respondents with seasonal or perennial allergic rhinitis

Classes Respondents’ sIgE against, n (%)

D. pteronyssinus (d1) Cat dander (e1) Timothy grass (g6) A. alternata (m6) N (100%) – d1, e1, g6, m6

Healthy, skin-prick test negative:

1–6 15 (1.4) 10 (0.9) 14 (1.3) 2 (0.2) 1109, 1162, 1120, 1186

2–6 7 (0.6) 4 (0.3) 7 (0.6) 1 (0.1)

Seasonal allergic rhinitis, skin-prick test negative:

1–6 8 (4.1) 6 (2.7) 4 (3.8) 3 (1.2) 195, 220, 106, 261

2–6 3 (1.5) 5 (2.3) 4 (3.8) 2 (0.8)

Healthy, skin-prick test +:

1–6 10 (16.7) 20 (24.4) 60, 82

2–6 5 (8.3) 14 (17.1)

Seasonal allergic rhinitis, skin-prick test +:

1–6 29 (39.2) 25 (32.9) 74, 76

2–6 16 (21.6) 17 (22.4)

Healthy, skin-prick test ++:

1–6 8 (38.1) 21

2–6 7 (33.3)

Seasonal allergic rhinitis, skin-prick test ++:

1–6 64 (81.0) 79

2–6 52 (65.8)

Healthy, skin-prick test +++:

1–6 9 (75.0) 12

2–6 8 (66.7)

Seasonal allergic rhinitis, skin-prick test +++:

1–6 79 (96.3) 82

2–6 77 (93.9)

Healthy, skin-prick test negative:

1–6 15 (1.4) 10 (0.9) 1109, 1162,

2–6 7 (0.6) 4 (0.3)

Perennial allergic rhinitis, skin-prick test negative

1–6 15 (16.1) 9 (4.4) 93, 203

2–6 11 (11.8) 6 (3.0)

Healthy, skin-prick test +:

1–6 25 (29.4) 10 (16.7) 85 , 60

2–6 17 (20.0) 5 (8.3)

Perennial allergic rhinitis, skin-prick test +:

   1–6 46 (46.5) 29 (35.8) 99, 81

   2–6 34 (34.3) 18 (22.2)

Healthy, skin-prick test ++:

1–6 8 (38.1) 21

2–6 7 (33.3)

Perennial allergic rhinitis, skin-prick test ++:

1–6 36 (76.6) 47

2–6 29 (61.7)

Healthy, skin-prick test +++:

1–6 9 (75.0) 12

2–6 8 (66.7)

Perennial allergic rhinitis, skin-prick test +++:

1–6 34 (94.4) 36

2–6 33 (91.7)
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to p < 0.001). Relating to allergens of D. pteronyssinus, 
cat dander, and A. alternata, sIgE antibodies were more 
frequently detected in respondents with intermittent al-
lergic rhinitis and a negative skin-prick test as compared 
to healthy respondents with a negative skin-prick test 
(classes 1–6, D. pteronyssinus p < 0.005; classes 2–6  
p < 0.005 to p < 0.001) (Table 3, Figure 1).

Relating to allergens of D. pteronyssinus, cat dander, 
and A. alternata, sIgE antibodies were more frequently 
detected in respondents with persistent allergic rhinitis 
and a negative skin-prick test as compared to healthy 
respondents with a negative skin-prick test. Numer-
ous statistically significant differences were identified  
(p < 0.005 to p < 0.001). Relating to allergens of D. ptero
nyssinus and cat dander, sIgE antibodies were more fre-
quently detected in respondents with persistent allergic 
rhinitis and a weakly positive skin-prick test as compared 
to healthy respondents with a weakly positive skin-prick 
test. Numerous statistically significant differences were 

identified (p < 0.05 to p < 0.001). Relating to an allergen 
of timothy grass, sIgE antibodies were more frequently de-
tected in respondents with persistent allergic rhinitis and 
a positive skin-prick test as compared to healthy respon-
dents with a positive skin-prick test. Numerous statisti-
cally significant differences were identified (p < 0.05 to  
p < 0.001) (Table 3, Figure 2).

Relating to an allergen of timothy grass, sIgE antibod-
ies were more frequently detected in respondents with 
seasonal allergic rhinitis than in healthy respondents, 
regardless of skin-prick test result (negative, ++, +++  
p < 0.05 to p < 0.001). Relating to allergens of D. ptero
nyssinus, cat dander, and A. alternata, sIgE antibodies 
were more frequently detected in respondents with sea-
sonal allergic rhinitis and a negative skin-prick test as 
compared to healthy respondents with a negative skin-
prick test result. Numerous statistically significant differ-
ences were identified (p < 0.05 to p < 0.005). Relating 
to an allergen of cat dander, sIgE antibodies were more 

Figure 2. Percentage of respondents with sIgE concentration ≥ 0.35 IU/ml (classes 1–6) or ≥ 0.7 IU/ml (classes 2–6) – 
healthy respondents and respondents with persistent or perennial allergic rhinitis
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frequently detected in respondents with seasonal allergic 
rhinitis and a weakly positive skin-prick test as compared 
to healthy respondents with a weakly positive skin-prick 
test (classes 1–6 p < 0.005, classes 2–6 p < 0.05) (Table 4,  
Figure 1). Relating to allergens of D. pteronyssinus and 
cat dander, sIgE antibodies were more frequently de-
tected in respondents with perennial allergic rhinitis 
and a negative skin-prick test as compared to healthy 
respondents with a negative skin-prick test (p < 0.001) 
and in respondents with perennial allergic rhinitis and 
a weakly positive skin-prick test as compared to healthy 
respondents with a weakly positive skin-prick test  
(p < 0.05). Relating to an allergen of timothy grass, sIgE 
antibodies were more frequently detected in respondents 
with perennial allergic rhinitis and a medium or strongly 
positive skin-prick test as compared to healthy respon-
dents with a medium or strongly positive skin-prick test 
result. Numerous statistically significant differences were 
identified (p < 0.05 to p < 0.005) (Table 4, Figure 2).

Discussion

Numerous studies were performed as part of the 
ECAP survey, proving the epidemiological significance of 
these diseases and great diversity of allergy risk factors. 
Determination of specific IgE in serum of the respon-
dents, the most reliable method to evaluate allergic hy-
persensitivity, has been the continuation of ECAP. 

sIgE antibodies against D. pteronyssinus were more 
frequently detected in respondents with persistent aller-
gic rhinitis than in respondents with intermittent aller-
gic rhinitis. Relating to IgE antibodies against cat dander, 
this disparity is lower. Relating to sIgE antibodies against 
A. alternata, no statistically significant differences were 
identified. sIgE antibodies against timothy grass were 
more frequently detected in respondents with intermit-
tent allergic rhinitis than in respondents with persistent 
allergic rhinitis. In a study by Corsico et al., specific IgE 
levels to house-dust mite were significantly higher in 
patients with persistent allergic rhinitis than in patients 
with intermittent allergic rhinitis [15]. On the other hand, 
in a study by Bauchau et al., subjects with persistent al-
lergic rhinitis were more often sensitized to grass pollen, 
but less often to house dust mites, than subjects with 
intermittent allergic rhinitis [16]. Furthermore, in a study 
by Bousquet et al., most patients with intermittent aller-
gic rhinitis had a pollen sensitivity, but 5% had a single 
house dust mite sensitization, and over 50% of patients 
with persistent allergic rhinitis were sensitized to pollens 
or house dust mites [17]. sIgE antibodies against D. ptero
nyssinus were more frequently detected in respondents 
with perennial allergic rhinitis than in respondents with 
seasonal allergic rhinitis. sIgE antibodies against timothy 
grass were more frequently detected in respondents with 
seasonal allergic rhinitis than in respondents with peren-
nial allergic rhinitis. Relating to allergens of cat dander 
and A. alternata, no statistically significant differences 

were identified. In a study by Stoltz et al., sensitization 
to seasonal compared with perennial allergens was more 
closely associated with rhinitis risk [18]. In a study by Ro-
linck-Werninghaus et al., baseline specific IgE, but not to-
tal IgE, was associated with symptom severity during the 
pollen season in children with seasonal allergic rhinitis 
[19]. In a study by Hatzler et al., testing IgE sensitization 
at a preclinical stage facilitated prediction of seasonal 
allergic rhinitis [20]. On the other hand, in a study by 
Nickelsen et al., there was a lack of correlation between 
titres of serum or nasal secretory grass-specific IgE and 
symptoms in untreated patients with seasonal allergic 
rhinitis [21]. In the study reported in this article, sensi-
tization to D. pteronyssinus increased the probability of 
persistent/perennial allergic rhinitis, and sensitization to 
timothy grass increased the probability of intermittent/
seasonal allergic rhinitis. The lack of correlation between 
sensitization to cat dander and persistent/perennial al-
lergic rhinitis presumably resulted from a seasonally 
variable indoor concentration of animal hair. Allergens of  
A. alternata are present indoors all year long, but their 
concentration fluctuates in particular months, which 
probably causes the lack of correlation between sensi-
tization to A. alternata and persistent/perennial allergic 
rhinitis or intermittent/seasonal allergic rhinitis.

When sIgE antibodies against timothy grass were de-
tected, the occurrence of intermittent/seasonal allergic 
rhinitis is much more probable. Relating to respondents 
with a negative skin-prick test with allergens of D. ptero
nyssinus, cat dander, or A. alternata, when sIgE antibod-
ies against the same allergen were detected, the occur-
rence of intermittent/seasonal allergic rhinitis is much 
more probable. Therefore, it is worth determining specific 
IgE antibodies in patients with symptoms of intermittent 
or seasonal allergic rhinitis and negative skin-prick tests. 
The results of this determination enhance the likelihood 
of an accurate diagnosis.

Relating to respondents with a negative or weakly 
positive skin-prick test with allergens of D. pteronyssinus 
or cat dander, when sIgE antibodies against the same al-
lergen were detected, occurrence of persistent/perennial 
allergic rhinitis was much more probable. Relating to re-
spondents with a medium or strongly positive skin-prick 
test with an allergen of timothy grass, when sIgE anti-
bodies against the same allergen were detected, occur-
rence of persistent/perennial allergic rhinitis was much 
more probable. Thus, it is worth determining specific IgE 
antibodies in patients with symptoms of persistent or 
perennial allergic rhinitis and a negative or weakly posi-
tive skin-prick test with allergens of D. pteronyssinus or 
cat dander. The results of this determination enhance the 
likelihood of an accurate diagnosis, as previously.

Conclusions

sIgE antibodies against any allergen are detected in 
60.1% (classes 1–6)/53.3% (classes 2–6) of respondents 
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with allergic rhinitis, but also in 9.9% (classes 1–6)/7.6% 
(classes 2–6) of healthy respondents. Relating to respon-
dents with a negative skin-prick test, when sIgE antibod-
ies against the same allergen are detected, occurrence of 
intermittent/seasonal allergic rhinitis is much more prob-
able. Relating to respondents with a negative or weakly 
positive skin-prick test with allergens of D. pteronyssinus 
or cat dander, when sIgE antibodies against the same al-
lergen are detected, occurrence of persistent/perennial 
allergic rhinitis is much more probable.
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