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Background. A genetically determined overproduction of specific immunoglobulin E (IgE) underlies many diseases like asthma or allergic
rhinitis. IgE as well as tumor necrosis factor-o« (TNF-«), and intercellular adhesion molecule-1 (ICAM-1) play a critical role in the induction
and maintenance of inflammation. While the correlation between IgE and atopy is inseparable, little is known about the correlation of atopy with
markers of inflammation. Objective. We investigated the relationship between the serum concentrations of TNF-«, soluble ICAM-1 (sICAM-1),
and the presence of atopy in patients with persistent rhinitis or asthma. Methods. Serum concentrations of SICAM-1, TNF-«, and total IgE
were investigated in 64 adults with persistent allergic rhinitis, 17 subjects with nonatopic rhinitis, 90 patients with asthma, and 21 healthy
individuals. Atopy was diagnosed on the basis of positive family history, skin prick tests, and serum IgE concentration. Results. Total IgE
concentration was significantly higher in patients with atopic rhinitis or asthma when compared with nonatopic patients and healthy individuals
and was the highest in patients suffering from severe atopic asthma who were not treated with systemic glucocorticosteroids. Although there
were marked alterations in IgE in atopic and nonatopic patients, there were no significant differences between atopic and corresponding groups
of nonatopic rhinitic and asthmatic patients in SICAM-1 and TNF-« concentrations. (SICAM-1 in rhinitis: atopic vs. nonatopic patients: 224.02
and 221.08 ng/ml, respectively, p > .05; in mild/moderate asthma: atopic vs. nonatopic: 306.22 and 326.39 ng/ml, respectively, p > .05; severe
asthma without oral corticosteroids therapy: atopic vs. nonatopic: 418.03 and 468.09 ng/ml, respectively, p > .05; and severe asthma with oral
corticosteroids therapy: atopic vs. nonatopic: 320.66 and 308.09 ng/ml, respectively, p > .05). Conclusions. Concentrations of SICAM-1 and
TNF-« are significantly higher in patients with asthma compared with those observed in patients with rhinitis, but they are independent of the

presence of atopy.

Keywords

INTRODUCTION

Immunoglobulin E (IgE) plays a critical role in atopic
diseases such as bronchial asthma and allergic rhinitis. It
is present in the early phase and also induces the chronic
phase of allergic inflammation (1-4). Antigen-induced
cross-linking of the superficial IgE activates mast cells
through high-affinity IgE receptor (FceRI), resulting in
the synthesis and release of cytokines and mediators and
results in the airway bronchoconstriction, mucus produc-
tion, edema, and the recruitment of inflammatory cells.
Furthermore, chronic allergic inflammation is driven by
eosinophil infiltration and is dependent on the production
of Th2-type cytokines such as IL-4 and IL-5 (5).
Leukocyte—endothelial adhesion molecules are critical in
leukocyte accumulation. They are involved in the initial
stages of recruitment and migration of cells from the
circulation to sites of inflammation. Intercellular adhesion
molecule-1 (ICAM-1) plays a prominent role in allergic
rhinitis and asthma-mediating T-cell interactions, signal
transduction, modulating cell activation, proliferation,
and cytokine production (6). The expression of ICAM-1
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is upregulated by the tumor necrosis factor-o (TNF-or)
which is a pro-inflammatory cytokine produced by
activated cells in the area of inflammation (7, 8). TNF-«
augments airway inflammation, upregulates adhesion
molecules, induces the expression of airway epithelial cell
genes including cytokines and chemokines, increases the
adhesion of activated eosinophils to epithelial cells, and
promotes neutrophil chemotaxis (9).

Since TNF-o and ICAM-1 play a crucial role in
allergic inflammation and their upregulation and release
from human lung tissue may be increased by IgE
receptor activation (10), we wanted to examine the
correlation between overproduction of specific IgE and
concentrations of soluble ICAM-1 (SICAM-1) and TNF-«
in subjects with atopic and nonatopic asthma as well
as in subjects with persistent atopic and nonatopic
rhinitis. Additionally, we wanted to check whether
atopic and nonatopic asthma are distinct features of the
disease considering their clinical characteristics and the
inflammation background.

MATERIALS AND METHODS

Study Population

Patients with Persistent Allergic Rhinitis (Group A).
Sixty-four subjects (36 females, 28 males) with persistent
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allergic rhinitis were included in the study. The inclusion
criteria are as follows: a minimum 2-year history of
persistent allergic rhinitis classified according to Allergic
Rhinitis and Its Impact on Asthma (ARIA) guidelines
(11), total nasal symptom score (TNSS) of at least
6, positive skin prick tests, and specific serum IgE
for Dermatophagoides farinae and/or Dermatophagoides
pteronyssinus. Drug-induced rhinitis and nasal polyps
were exclusion criteria.

Patients with Nonatopic Rhinitis (Group B). Seventeen
subjects (13 females, 4 males) with persistent nonatopic
rhinitis were examined. We included only patients with
a minimum 2-year history of idiopathic or drug-induced
rhinitis, negative atopic history, negative results in skin
prick tests, and normal serum IgE concentrations. All
rhinitic patients could not be asthmatics nor have nasal
septum deviations. They could not use topical or oral
corticosteroids, leukotriene modifiers, or antihistamines 4
weeks preceding the study.

Fatients with Persistent Asthma. Ninety subjects (67
females, 23 males) with at least a 1-year history
of persistent asthma diagnosed on the basis of the
global strategy for asthma management and prevention
recommendations Global Initiative for Asthma (GINA)
(12) were included in the study. The inclusion criteria are
as follows: positive result of spirometric reversibility or
metacholine challenge test, stable dose of anti-asthmatic
medications in the last 6 weeks, and controlled disease
4 weeks prior to the study, according to the GINA (12)
recommendations. Patients were excluded if they had
asthma exacerbation 4 weeks preceding the study.

The exclusion criteria for all participants included a
history of recurrent infections of the respiratory tract
and acute respiratory infection 4 weeks preceding the
examination, chronic sinusitis, current smoking, signifi-
cant renal, hepatic, pulmonary, or cardiovascular disease,
specific immunotherapy, pregnancy, and neoplasmatic
disease.

Asthmatic patients were divided into six groups
according to the atopic history, asthma severity, and
treatment as follows:

Group l—atopic patients with mild or moderate asthma
(n=136)

Group 2—nonatopic patients with mild or moderate
asthma (n = 14)

Group 3—atopic patients with severe asthma without oral
corticosteroids therapy (n = 19)

Group 4—nonatopic patients with severe asthma without
oral corticosteroids therapy (n = 4)

Group 5—atopic patients with severe asthma with oral
corticosteroids therapy (n = 8)

Group 6—nonatopic patients with severe asthma with oral
corticosteroids therapy (n = 9)

Twenty-one healthy subjects (12 females, 9 males)
were included as a control with negative atopic history,
negative results in skin prick tests, and normal serum IgE
concentrations (Tables 1 and 2).

Study Design

After the written consent form was obtained, a detailed
medical history was taken and a complete physical
examination was done; skin prick tests and spirometry
were performed. Then peak expiratory flow (PEF) meters
and symptom diaries were handed out and the patients
were asked to monitor nasal or asthmatic symptoms
for the following 4 weeks. At visit 1 the eligibility
criteria were evaluated, skin prick tests were carried out,
laryngological examination was carried out, and blood
samples were taken from all subjects. The severity of
asthma was classified according to the GINA report (12),
and the severity of rhinitis was classified according to
the ARIA report (11) as “mild” or “moderate—severe.”
The study protocol was approved by the Local Ethical
Committee.

Total Symptom Score

Patients reported their total symptom score (TSS) using a
4-point scale (0—none, |—mild symptom, 2—moderate,
3—severe). The TSS was the sum of four nasal symptom
scores (rhinorrhea, nasal itching, sneezing, congestion)
and four ocular symptom scores (itchy, burning, tearing,
watering eyes). Results were expressed as TSS, TNSS,
and total eyes symptom score (Table 2).

TABLE 1.—Characteristics of asthmatic patients and healthy control.

Patients with
atopic asthma

Patients with

nonatopic asthma Healthy control

Number of patients 63 27 21

Age (years) 4339 +£2.02 50.85 £ 2.49 29.76 + 1.9
Sex ratio (M/F) 25/38 6/21 9/12

Family history of asthma/allergy 24 (38.1%) 12 (44.4%) 3 (14.3%)
Reported allergic rhinitis 47 (74.6%) 0 0

Reported ever having allergic dermatitis 2 (3.18%) 0 0

Reported ever having eczema (food allergy) 16 (25.39%) 0 0

History of asthma (years) 13.13 £ 1.41 15.19 £ 1.85 0

FEV| (percent predicted) 82.14 +2.57 78.19 +3.3* 97.6 + 2.3**
Asthma symptom score 3.83+04 4.81 £0.57 0

Notes: Data are expressed as mean value == SEM. FEV [, forced expiratory volume in 1 s.
P-values: *p < .01 (vs. patients with atopic asthma), **p < .01 (vs. patients with atopic and nonatopic asthma).
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TABLE 2.—Characteristics of patients with rhinitis and healthy control.

Allergic rhinitis

Nonatopic rhinitis Healthy control

Number of patients

Age (years)

Sex ratio (M/F)

Family history of allergy (n)

Reported ever having eczema (food allergy) (n)
Rhinitis duration

Total symptom score (max. 24 points)
Rhinorrhea score

Itching score

Congestion score

Sneezing score

Total eyes symptom score (max. 12 points)
Total nasal symptom score (TNSS) (max. 12 points)
Laryngological score (max. 12 points)

Rhinitis severity: mild/moderate—severe (1)

64 17 21

28.26 £1.23 31.89 £3.54 29.76 £1.9

49/15 4/13* 9/12

12 (18.75 %) 3 (17.65 %) 3 (14.3%)

3 (4.69 %) 0 0

8.59 +0.78 7.24 £1.48 0

8.31 £0.31 8.0+ 0.66 2.65 £ 0.27**

2.07 £0.11 241 £0.17 0.7 £ 0.12**

1.29 £0.13 0.53 £0.21* 0.29 &+ 0.1**

2.04£0.1 2+0.24 0.66 £ 0.11**

1.89 £ 0.09 2+£024 0.63 & 0.12**

1.06 £0.13 1.06 £0.31 0.35 £0.11**

7.05£0.27 6.81 £ 0.65 2.29 £ 0.24**
49 £0.16 4.65 £0.24 2.11 & 0.24**

29/35 3/14 0

Notes: Data are expressed as mean value == SEM.

P-values: *p < .05 (vs. allergic rhinitis group), **p < .01 (vs. allergic and nonatopic rhinitis groups).

Asthma Symptom Score

Patients with persistent asthma reported their wheeze/
dyspnea, cough, activity, and sleep using a 4-point
scale: wheeze/dyspnea (0—none, 1—some, 2—medium,
3—severe); cough (0—none, 1—occasional, 2—frequent,
3—continuous); activity (O—normal, 1—can run short
distance or climb three flights of stairs, 2—can walk only,
3—missed school/work or stayed indoors); sleep (0—
fine, 1—slept well, slight wheeze, or cough, 2—awake
2-3 times, wheeze, and/or cough, 3—bad night, awake all
the time). Total daily asthma symptom score ranged from
0to 12.

IgE and Skin Prick Tests

Atopy was defined by positive history, positive skin prick
test results, and/or high concentration of total serum
IgE > 100 IU/ml.

Skin Prick Tests

Skin prick tests with the standard set of aeroallergens
(Eastern tree mix, tree mix, weed mix, D. pteronyssinus
and D. farinae, cat, dog, ribwort, nettle, Alternaria,
Aspergillus; Allergopharma J. Ganzer KG, Reinbek,
Germany) were performed for each patient with histamine
(10 mg/ml) as a positive control and diluent as a negative
control. Results were assessed as positive when the
mean wheal diameter (assessed as a sum of the largest
diameter and its perpendicular measurement) was greater
than 3 mm.

Determination of Total Serum IgE Concentrations

Total serum IgE levels were assessed by sandwich ELISA
(ELISA kit, Allergopharma, Warsaw, Poland) according
to the manufacturer’s instructions. Minimum detectable
concentration was 1 IU/ml.

Determination of Serum sICAM-1 and TNF-«

The serum concentrations of SIACM-1 and TNF-a were
examined by sandwich ELISA (ELISA kit, R&D Sys-
tems, Warsaw, Poland) according to the manufacturer’s
instructions. Minimum detectable concentrations were
0.35 ng/ml for sICAM-1 and 0.11 pg/ml for TNF-«,
respectively.

Anterior Rhinoscopy

Evaluation of nasal cavity, morphology, and patency was
performed using an optical method. The chondrocostal
structure was assessed according to the method of
Gustafson and Kern with morphology of the nasal mucous
membrane being described with respect to color, edema,
redness, and discharge using O- to 3-point scale (0—none,
1—mild symptom, 2—moderate, 3—severe).

Methacholine Challenge Test

Provocation tests were performed according to the
method described by Cockroft et al.(13) using succes-
sively increased concentrations of methacholine (from
0.03 to 16 mg/ml) inhaled from DeVilibis 646 nebulizer
(tidal breathing, 2 min, with the operating airflow rate of
6 I/min and a mean output of 0.26 ml/min) (DeVilbiss
Healthcare, Sommerset, PA, USA). The test was withheld
at a concentration of methacholine that caused a decrease
in forced expiratory volume in 1 s (FEV]) of 20% or
greater than that caused by phosphate buffered saline
(PBS) (provocative concentration). The methacholine
concentration (PC20) that provoked a 20% fall in FEV;
was calculated by logarithmic interpolation. Subjects with
PC20 <8 mg/ml were considered to have bronchial
hyperresponsiveness (BHR).

Spirometry

Spirometry was performed with a computer-assisted
spirometer (Lung Test 1000, MES Dymek, D’browski
SA, Krakow, Poland) according to standardized
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guidelines (11). Values were expressed as percentage of
predicted values.

PEF Evaluation

PEFs were monitored daily in the morning and in the
evening on all asthmatic patients in a 4-week screening
period using a commercial PEF meter (Datospir 10,
Sibelmed, Spain). Values were recorded in patients’
diaries.

Statistical Analysis

All data were presented as mean £ SEM. Normality
of distributions was assessed using the Shapiro—Wilk
tests. A parametric methods comparison between groups
was done using Student’s 7-test. Nonparametric methods
comparison between groups was performed with the
Mann—Whitney U test. Chi-squared test or Fisher’s exact
test was used for the analysis of categorical variables.
A p-value of less than .05 was regarded as significant.
Statistica 5.1 PL for Windows software (StatSoft Polska,
Krakow, Poland) was employed for analyses.

RESULTS

Detailed characteristics of study population are presented
in Tables 1 and 2.

Skin Prick Tests

In 64 patients with persistent allergic rhinitis, 59 were
sensitized to D. pteronyssinus, 58 to D. farinae, 21 to cat
dander, 22 to dog dander, 22 to grass, 17 to trees, 15 to
weeds, 11 to feathers, 13 to Aspergillus and Alternaria,
but sensitization to Dermatophagoides spp. predominated
over sensitization to other allergens.

In the group of asthmatics 30 subjects were sensitized
to D. pteronyssinus, 28 to D. farinae, 16 to cat dander,
11 to dog dander, 23 to grass, 12 to trees, 20 to weeds,
12 to feathers, 7 to Aspergillus and Alternaria; however,
sensitization to Dermatophagoides spp. predominated
over sensitization to other allergens.

Total Serum IgE

Total serum IgE was significantly higher in patients with
persistent allergic rhinitis (141.49 £ 23.82 [U/ml) than in
the group with nonatopic rhinitis (25.58 & 3.9 IU/ml, p <
.0001) and healthy control (29.9 £ 4.2 TU/ml, p< .0001)
(Figure 1).

Serum concentration of the total IgE was highest
in patients suffering from severe asthma who were
not treated with systemic glucocorticosteroids (group
3, 392.66 + 85.0 IU/ml), was lower in patients with
mild—moderate asthma (group 1, 209.9 £ 37.42 IU/ml),
and the lowest in patients with severe asthma receiving
systemic steroid therapy (group 5, 133.93 &+ 35.18 IU/ml),
however, was higher than in corresponding group of
nonatopic asthmatics (group 2, 33.26 £ 7.75 IU/ml, p <
.001 vs. group 1; group 4, 31.32 + 9.73 IU/ml p < .05 vs.
group 3; and group 6, 39.26 £ 10.14 IU/ml p < .05 vs.
group 5) (Figure 1).
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FIGURE 1.—Total serum immunoglobulin E (IgE) (IU/ml) in subjects with
persistent atopic asthma (A), nonatopic asthma (B), atopic rhinitis (C),
nonatopic rhinitis (D), and healthy control (E).

Notes: Data are presented as mean £ SEM.

*p < .0001 for B versus A, D versus C, and E versus A and B, respectively.
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FIGURE 2.—Concentration of soluble ICAM-1 (sICAM-1) (ng/ml) in
subjects with persistent atopic asthma (A), nonatopic asthma (B), atopic
rhinitis (C), nonatopic rhinitis (D), and healthy control (E).

Notes: Data are presented as mean £ SEM.

*p < .0001 for C, D, and E versus A and B, **p < .05 for E versus C and
D, respectively.

SICAM-1 Concentration in Serum

SICAM-1 levels were the lowest in the control group
(178.8 £+ 12.2 ng/ml) (Figure 2). There were no sig-
nificant differences in sSICAM-1 levels between subjects
with persistent allergic rhinitis (224.02 £ 4.95 ng/ml) and
subjects with nonatopic rhinitis (221.08 £ 9.85 ng/ml,
p > .05) (Figure 2).

In asthmatics, the concentration of sSICAM-1 was
higher than in rhinitic patients. There was no significant
difference in SICAM-1 levels between all patients with
atopic asthma (n = 63, 341.78 £+ 10.6 ng/ml) when
we compared with all nonatopic asthmatics (n = 27,
341.26 £+ 16.18 ng/ml, p > .05). sSICAM-1 levels were
the highest in patients with severe atopic and nonatopic
asthma who were not treated with systemic glucocorti-
costeroids and significantly higher in comparison with
patients with mild/moderate atopic and nonatopic asthma
and patients with severe atopic/nonatopic asthma who
were treated with systemic glucocorticosteroids. Further-
more, there were no significant differences in SICAM-1
levels between atopic and nonatopic subjects in each
group of asthmatic patients. SICAM-1 concentrations in
ng/ml were as follows: group 1, 306.22 + 10.78 versus
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FIGURE 3.—Concentration of TNF-« (pg/ml) in subjects with persistent
atopic asthma (A), nonatopic asthma (B), atopic rhinitis (C), nonatopic
rhinitis (D), and healthy control (E).

Notes: Data are presented as mean £ SEM.

*p < .0001 for C, D, and E versus A and B, **p < .001 for E versus C, and
**%p < .05 for E versus D, respectively.

group 2, 326.39 £+ 11.46 (p > .05); group 3, 418.03 £+
16.74 versus group 4, 468.09 + 50.59 (p > .05); group 5,
320.66 £ 25.31 versus group 6, 308.09 + 26.79 (p > .05)
(Figure 2).

TNF-a Concentration in Serum

There was no significant difference in TNF-« levels be-
tween all patients with atopic asthma (n = 63, 6.36 £ 0.15
pg/ml) compared with all patients with nonatopic asthma
(n=27,6.29 £0.18 pg/ml, p > 0.05). TNF-« concentra-
tion was the highest in patients with severe atopic asthma
who were not treated with systemic glucocorticosteroids
and the lowest in patients with severe asthma who
underwent such therapy; however, the difference was not
statistically significant (p > .05). Furthermore, there were
no significant differences between groups of atopic and
the corresponding nonatopic patients: group 1, 6.18 =+
0.14 pg/ml versus group 2, 6.11 &+ 0.27 pg/ml (p > .05);
group 3, 6.89 + 0.38 pg/ml versus group 4, 6.44 4+ 0.18
pg/ml (p > .05); group 5, 5.92 + 0.29 pg/ml versus group
6, 6.49 £+ 0.30 pg/ml (p > .05) (Figure 3).

In rhinitic patients the concentration of TNF-o was
lower than in patients suffering from asthma, and there
was no difference between atopic and nonatopic subjects
(3.57 £ 0.12 pg/ml and 3.26 £ 0.21 pg/ml for atopic and
nonatopic patients, respectively, p> .05) (Figure 3).

Both patients with asthma (atopic or nonatopic) and
rhinitis (atopic and nonatopic) had higher levels of TNF-«
when compared with the healthy group (2.6 £ 0.18 pg/ml)
(Figure 3).

DISCUSSION

In this study, we examined the relationship between the
presence of atopy and serum levels of sSICAM-1 and
TNF-a separately in atopic and nonatopic patients with
rhinitis or asthma. Although total IgE concentration was
highest in atopic individuals, there was no correlation
between the serum concentration of sICAM-1 and
TNF-a with the atopy, defined here as a positive
history, positive results in skin prick tests, and high

total IgE concentration. Both atopic and nonatopic
patients with rhinitis or asthma in corresponding
groups had the same concentrations of sICAM-1 and
TNF-a.

Adhesion molecules (ICAM-1) and TNF-o are
involved in the development of airway allergic inflamma-
tion in bothrhinitis and asthma. ICAM-1 mediates leuko-
cyte adhesion, initiates intercellular signaling events,
and modulates cell activation, proliferation, and cytokine
production (6). ICAM-1 expression is upregulated in
patients with chronic allergic rhinitis and asthma as
compared with healthy control (14,15) and further
increases in asthma exacerbations (16,17). Concentration
of sSICAM-1 correlated with BHR and asthma severity
(18-20). These results as well as a reduction of
SICAM-1 concentrations during the treatment with oral
prednisolone in patients with asthma exacerbations (16)
support the hypothesis that increased serum sICAM-1
levels reflect more pronounced inflammation in human
airways. Therefore, SICAM-1 together with exhaled nitric
oxide, blood eosinophils, and serum eosinophil cationic
protein (ECP) (21-23) may serve as a useful marker
for monitoring allergic inflammation and efficacy of the
treatment.

TNF-« is a principal mediator of the acute inflam-
matory response against many microbes and plays an
important role in allergic inflammation. The major source
of TNF-o are activated mononuclear phagocytes and
natural killer cells, T-cells, and mast cells. In allergic
inflammation TNF-« is required for the production of
Th2-type cytokines, the induction of adhesion molecules
(ICAM-1, ELAM-1, VCAM-1) and the migration of
leukocytes to the sites of inflammation (24). In TNF-«
knockout mice, the induction of allergic rhinitis was
strongly inhibited due to severe impairment of endothelial
leukocyte adhesion molecule-1 and vascular cell adhesion
molecule-1 expression (7). Concentration of TNF-« is
higher in atopic patients with asthma and allergic rhinitis
than in healthy control (18), and in the induced sputum
TNF-« levels correlated with BHR and asthma severity in
young adults (25) and correlated with rhinitis (18) but not
asthma severity (18,19).

In our study, concentrations of SICAM-1 and TNF-«
were generally higher in asthmatics than in rhinitic
patients and were predominant in patients with severe
asthma who were not treated with systemic glucocorticos-
teroids, regardless of the presence of atopy. There were
no differences in sSICAM-1 and TNF-« concentrations
both in patients with rhinitis and in patients with
asthma when we compared corresponding groups of
patients arranged according to the atopy, severity of
disease, and treatment. Furthermore, the use of systemic
steroids resulted in the prompt inhibition of allergic
inflammation in the airways reflected by reduction of
SICAM-1 and TNF-« concentrations similarly in atopic
and nonatopic asthma. Both atopic and nonatopic patients
suffering from rhinitis had the same total nasal and
total eye symptom scores, whereas nonatopic asthmatics
demonstrated higher asthma symptom score and lower
FEV| than their atopic counterparts.
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These data support the observation that atopic and
nonatopic rhinitis or asthma, regardless of the initial IgE
production, are similar in later stages. In both types of
asthma, similar cells infiltrate areas of inflammation and
produce the same cytokines and chemokines (26-29).
Concentrations of IL-4, IL-5, and IL-13 were higher
in both atopic and nonatopic asthmatics compared with
healthy controls (30,31), and there were no differences
in the expression of eotaxin, eotaxin-2, regulated on acti-
vation, normal T-cell expressed and secreted (RANTES),
monocyte chemoattractant protein-3 (MCP-3), and MCP-
4 in bronchial biopsies in atopic asthma compared
with nonatopic asthma (32). Interestingly, in nonatopic
asthma a significant local IgE production in the airways
was observed (33). IgE-mediated mechanism could be
responsible for the occurrence of symptoms in asthma
previously described as nonatopic one. IgE, although
is crucial for initiation of early phase of allergic
inflammation in atopic patients and enhances airways
inflammation and bronchial responsiveness (34), is not
strictly necessary for the induction of late-phase inflam-
mation (34). The allergic inflammation and BHR may
develop independently from the atopic background which
explains why we were unable to find any differences in
the serum levels of sSICAM-1 and TNF-« in atopic and
nonatopic patients.

From a clinical point of view some studies indicate
that atopic and nonatopic asthma are different. Nonatopic
asthma is connected with the presence of nasal polyposis
and hypersensitivity to aspirin and is more often reported
in women and adults, whereas atopic asthma usually
affects both sexes and begins at a young age. However, the
hypothesis that nonatopic asthma is connected to greater
severity of the disease is controversial. We found that
severe asthma is more frequent in nonatopic subjects than
in atopic and nonatopic patients who more often required
systemic steroids and had lower FEV| value. A similar
observation was reported in Epidemiological study on
the Genetics and Environment of Asthma study (35)
where the authors demonstrated that FEV| was higher in
allergic asthmatics compared with nonallergic asthmatics
and the use of systemic steroids was more frequent and
the severity score was higher in nonallergic asthmatics.
The multivariate analysis showed that older age, female
sex, sinus polyposis, as well as FEV| below 80% of
the predicted value increased the risk of displaying
nonatopic asthma, whereas a history of hay fever, seasonal
exacerbation of asthma, and asthma duration lowered
this risk. Ulrik et al. (36) found a greater annual
decline in lung function in nonallergic asthmatics than
in allergic asthmatics. However, Inouye et al. revealed
that the severity of asthma was relatively similar in skin
test-positive and skin test-negative patients (37).

CONCLUSION

The results of our study support the theory that although
IgE is essential for the early phase initiation of allergic
inflammation in atopic individuals, it is not necessary

for the induction and maintenance of the late-phase
inflammation. The inflammatory responses observed
were similar in both atopic and non-atopic patients.

ACKNOWLEDGMENT
This study is self-funded by Medical University of Lodz.

DECLARATION OF INTEREST

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of the

paper.

REFERENCES

1. Hamelmann E, Rolinck-Werninghaus C, Wahn U. From IgE to anty-
IgE: Where do we stand? Allergy 2002; 57:983-994.

2. Oettgen CH, Geha RS. IgE regulation and roles in asthma pathogenesis.
J Allergy Clin Immunol 2001; 107:429-440.

3. Poole JA, Matangkasombut P, Rosenwasser LJ. Targeting the IgE
molecule in allergic and asthmatic diseases: review of the IgE molecule
and clinical efficacy. J Allergy Clin Immunol 2005; 114:375-385.

4. Holgate ST, Davies DE. Rethinking the pathogenesis of asthma.
Immunity 2009; 31:362-367.

5. Barret NA, Austen KF. Innate cells and T helper 2 cell immunity in
airway inflammation. Immunity 2009; 31:425-437.

6. Stanciu LA, Djukanovic R. The role of ICAM-1 on T-cells in the
pathogenesis of asthma. Eur Respir J 1998; 11:949-957.

7. Iwasaki M, Saito K, Takemura M, Sekikawa K, Fujii H, Yamada Y,
Wada H, Mizuta K, Seishima M, Ito Y. TNF-« contributes to the
development of allergic rhinitis in mice. J Allergy Clin Immunol 2003;
112:134-140.

8. Kim H, Hwang JS, Woo CH, Kim EY, Kim TH, Cho KIJ,
Kim JH, Seo JM, Lee SS. TNF-alpha-induced up-regulation of
intercellular adhesion molecule-1 is regulated by a Rac-ROS-dependent
cascade in human airway epithelial cells. Exp Mol Med 2008; 40:
167-175.

9. Berry M, Brightling C, Pavord I, Wardlaw AJ. TNF-« in asthma. Curr
Opin Pharmacol 2007; 3:279-282.

10. Casale TB, Costa JJ, Galli SJ. TNF alpha is important in human lung
allergic reactions. Am J Respir Cell Mol Biol 1996; 15:35-44.

11. Brozek JL, Bousquet J, Baena-Cagnani CE, Bonini S, Canonica GW,
Casale TB, van Wijk RG, Ohta K, Zuberbier T, Schunemann HJ. Global
Allergy and Asthma European Network, Grading of Recommendations
Assessment, Development and Evaluation Working Group. Allergic
Rhinitis and Its Impact on Asthma (ARIA) guidelines: 2010 Revision.
J Allergy Clin Immunol 2010; 3:466—476.

12. Global Strategy for Asthma Management and Prevention, Global
Initiative for Asthma (GINA) 2010:1-105. Available from: http://www.
ginasthma.org/. data accessed 13.Feb.2011.

13. Cockroft DW, Killian DN, Mellon JJA, Hargreave FE. Bronchial
reactivity to inhaled histamine: a method and clinical survey. Clin
Allergy 1977; 7:235-243.

14. Sale R, Silvestri M, Battistini E, Defilippi AC, Sabatini F, Pecora S,
Rossi GA. Nasal inflammation and bronchial reactivity to methacholine
in atopic children with respiratory symptoms. Allergy 2003; 58:1171—
1175.

15. Marguet C, Dean TP, Warner JO. Soluble intercellular adhesion
molecule-1 (SICAM-1) and interferon-gamma in bronchoalveoar lavage
fluid from children with airway diseases. Am J Respir Crit Care Med
2000; 162:1016-1022.

16. Shiota Y, Wilson JG, Marukawa M, Marukawa M, Ono T, Kaji M.
Soluble intercellular adhesion molecule 1 (ICAM-1) antigen in sera of
bronchial asthmatics. Chest 1996; 109:94-99.

17. Montefort S, Lai CKW, Kapahi P, Leung J, Lai KN, Chan HS, Haskard
DO, Howarth PH, Holgate ST. Circulating adhesion molecules in
asthma. Am J Respir Crit Care Med 1994; 149:1149-1152.


http://www

666

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gorska-Ciebiada M, Ciebiada M, Gorska M. Intercellular adhesion
molecule 1 and tumor necrosis factor alpha in asthma and persistent
allergic rhinitis: relationship with disease severity. Ann Allergy Asthma
Immunol 2006; 97:66-72.

Hughes JM, Rimmer SJ, Salome CM, Hodge L, Liu-Brennan
D, Woolcock AJ, Armour CL. Eosinophilia, interleukin-5, and
tumor necrosis factor-alpha in asthmatic children. Allergy 2001; 56:
412-418.

Brass DM, Savov JD, Schwartz DA. Intercellular adhesion molecule-1
plays a pivotal role in endotoxin-induced airway disease. Chest 2003;
123:416.

Prieto L, Gutierrez V, Uixera S. Exhaled nitric oxide and bronchial
responsiveness to adenosine 5’monophosphate in subjects with allergic
rhinitis. Chest 2002; 121:1853-1859

Henriksen AH, Sue-Chu M, Lingaas Holmen T, Langhammer A,
Bjermer L. Exhaled and nasal NO levels in allergic rhinitis: relation
to sensitization, pollen season and bronchial hyperresponsiveness. Eur
Respir J 1999; 13:301-306.

Alvarez MJ, Olaguibel JM, Garcia, BE, Rodriquez A, Tabar Al,
Urbiola E. Airway inflammation in asthma and perennial allergic
rhinitis. Relationship with nonspecific bronchial responsiveness and
maximal airway narrowing. Allergy 2000; 55:355-362.

Amrani Y, Chen H, Panettieri A. Activation of tumor necrosis factor
receptor 1 in airway smooth muscle: a potential pathway that modulates
bronchial hyperresponsiveness in asthma? Respir Res 2000; 1:
49-53.

Obase Y, Shimoda T, Mitsuta K, Matsuo N, Matsuse H, Kohno S.
Correlation between airway hyperresponsiveness and airway inflam-
mation in young adult population: eosinophil, ECP, and cytokine
levels in induced sputum. Ann Allergy Asthma Immunol 2001; 86:
304-310.

Bentley AM, Menz G, Storz C, Robinson DS, Bradley B, Jeffery PK,
Durham SR, Kay AB. Identification of T lymphocytes, macrophages,
and activated eosinophils in the bronchial mucosa in intrinsic asthma:
relationship to symptoms and bronchial responsiveness. Am Rev Respir
Dis 1992; 146:500-506.

27

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

M. CIEBIADA ET AL.

. Bentley AM, Durham SR, Kay AB. Comparison of the immunopathol-
ogy of extrinsic, intrinsic and occupational asthma. J Invest Allergol
Clin Immunol 1994; 4:222-232.

Humbert M, Menz G, Ying S, Corrigan CJ, Robinson DS, Durham
SR, Kay AB. The immunopathology of extrinsic (atopic) and intrinsic
(non-atopic) asthma: more similarities than differences. Immunol Today
1999; 20:528-533.

Handoyo S, Rosenwasser LJ. Asthma phenotypes. Curr Allergy Asthma
Rep 2009; 9:439-445.

Humbert M, Durham SR, Ying S. IL-4 and IL-5 mRNA and protein
in bronchial biopsies from patients with atopic and nonatopic asthma:
evidence against “intrinsic” asthma being a distinct immunopathologic
entity. Am J Respir Crit Care Med 1996; 154:1497-1504.

Humbert M, Durham SR, Kimmitt P. Elevated expression of messenger
ribonucleic acid encoding interleukin-13 in the bronchial mucosa of
atopic and non-atopic subjects with asthma. J Allergy Clin Immunol
1997; 99:657-665.

Ying S, Meng Q, Zeibecoglou K. Eosinophil chemotactic chemokines
(eotaxin, eotaxin 2, RANTES, monocyte chemoattractant protein-3
(MCP-3 and MCP-4) and C-C chemokine receptor 3 expression in
bronchial biopsies from atopic and nonatopic (intrinsic) asthmatics.
J Immunol 1999; 163:6321-6329.

Menz GS, Ying S, Durham SR. Molecular concepts of IgE-initiated
inflammation in atopic and non-atopic asthma. Allergy 1998; 53:15-21.
Itami DM, Latinne D, Bazin H. Immunoglobulin E is not required for
but enhances airway inflammation and hyperresponsiveness. Allergy
2003; 58:1117-1124.

Romanet-Manet S, Charpin D, Magnan A, Lanteaume A, Vervloet D.
Allergic vs. nonallergic asthma: what makes the difference? Allergy
2002; 57:607-613.

Ulrik CS, Baker V, Divsken A. A 10 year follow-up of 180 adults with
bronchial asthma: factors important for the decline in lung function.
Thorax 1992; 47:14—18.

Inouye T, Tarlo S, Broder I, Corey P, Davies G, Leznoff A, Mintz S,
Thomas P. Severity of asthma in skin test-negative and skin test-positive
patients. J Allergy Clin Immunol 1985; 75:313-319.



Copyright of Journal of Asthmaisthe property of Taylor & Francis Ltd and its content may not be copied or
emailed to multiple sites or posted to alistserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



