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Sensitization to common aeroallergens in patients at an outpatient ENT clinic
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Abstract. Sensitization to common aeroallergens in patients at an outpatient ENT clinic. Objectives: The epidemiology
of specific sensitization to inhalant allergens remains unknown in patients at tertiary rhinology clinics. We used skin
prick testing (SPT) to assess sensitization to major aeroallergens in order to evaluate the prevalence of specific rhinologic
diseases, the frequency of polysensitization and the relationship between nasal symptoms, nasal endoscopy parameters,
diagnosis and sensitization.

Methods: A retrospective review of medical records was conducted at the ENT Department of the Catholic University
Hospital in Leuven, Belgium. The study analyzed the medical data of patients with rhinologic symptoms suspected of
having allergies.

Results: The study included 1326 patients with a mean age of 35 + 18 years (range: 3-88 years); 52.8% were males.
Rhinitis without nasal abnormalities (42.1%), chronic rhinosinusitis without nasal polyps (16.5%) and nasal abnormalities
(16.1%) were the most prevalent findings. About 31.6% of patients were sensitive to at least one allergen, and the most
common aeroallergens were dermatophagoides pteronyssinus (62.1%) and grass pollen (53.2%). Polysensitization was
found in 54.2%. The most prevalent clinical symptoms in allergic rhinitis patients were nasal obstruction, clear/watery
nasal discharge, sneezing, postnasal drip and headache. Clear nasal discharge, sneezing, and itchy nose and eyes (p <0.05
for all) were significantly higher in sensitized patients. In contrast, postnasal drip, headache and purulent nasal discharge
were also observed in non-sensitized patients (p <0.05 for all).

Conclusions: At a rhinology clinic at a university ENT clinic, 31.6% of the patients had positive SPT results, mainly to
house dust mites and grass pollen. Among sensitized patients, 54.2% were polysensitized.

Introduction

Due to its high prevalence,' aller-
gic rhinitis (AR) should be consid-
ered in patients with upper airway
disease. Specifically, allergic air-
way inflammation may contribute
to the symptoms and pathology of
rhinitis, rhinosinusitis and nasal
polyps (NP).>* After allergen
inhalation and IgE-mediated
release of pro-inflammatory medi-
ators, a typical inflammatory
response can result in upper air-
way symptoms, and patients with
these symptoms may seek care at
a rhinology clinic. Allergic rhinitis
affects between 17% to 29% of
the population in Western

Europe.* The symptoms can inter-
fere with daily activities, affect
quality of life and be associated

with comorbidities such as
asthma.'
Numerous  epidemiological

population-based studies® have
been conducted regarding biologi-
cal and environmental factors
affecting allergen sensitization,
but there is relatively little data
from patients in tertiary referral
hospitals. The diagnosis of AR is
based on medical history and
nasal examination and is con-
firmed by the presence of specific
immunoglobulin E in the patient’s
skin or serum. However, skin
prick testing (SPT) remains the

standard widely used method for
allergy determination in outpatient
clinics.

There have been few studies on
the correlations between sensitiza-
tion and individual symptoms of
allergic and non-allergic upper
airway disease. We thus aimed to
retrospectively assess the follow-
ing: the prevalence of overall
sensitization in patients with
specific rhinologic diseases; the
sensitization to major aeroaller-
gens using SPT results; the
frequency of polysensitization;
and the relationship between nasal
symptoms, nasal endoscopy,
rhinologic diagnosis and sensiti-
zation to inhalant allergens.
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Patients and methods

Study population

This retrospective cross-sectional
study was conducted at the ENT
Department at the University Hos-
pital at the Catholic University
in Leuven, Belgium. The study
assessed the medical records of
consecutive patients presenting
with rhinologic symptoms who
were suspected of having allergies
and who underwent SPT from
January 2006 to December 2007.
Of the 1680 patient medical files,
354 files were excluded due to
insufficient clinical information.

The remaining 1326 medical
records were included in the
study.

The following patient data were
determined from the medical
files: age, sex, clinical complaints,
nasal endoscopic findings, SPT
responses to allergens and rhino-
logic diagnosis.

SPT

SPT was performed using
commercially available extracts of
18 common aeroallergens (Hal
Allergy, the Netherlands). These
extracts  included  dermato-
phagoides pteronyssinus, timothy
grass, meadow grass, cocksfoot
grass, alder, birch, hazel tree,
nettle, plantain, daisy, mugwort,
horse, cat and dog dander, rabbit,
alternaria alternata, aspergillus
fumigates and cladosporium
cladosporioides. Because of the
high cross-reactivity between
some allergens, for analysis we
considered grass pollen (timothy,
meadow and cocksfoot pollen) as
a single allergen, and tree pollen
(alder, birch and hazel tree pollen)
as a single allergen. Histamine
dihydrochloride 10 mg and saline
were used as positive and negative

controls, respectively. A drop of
each allergen was placed on the
anterior side of the forearm, and a
sterile lancet was held perpendicu-
lar to the skin and pressed for at
least 1 second through the aller-
gen drop. The size of the cuta-
neous reaction was measured by
an ENT specialist after 15 min,
and the mean diameter (mm) of
the reactive area was recorded on
the grid.® The allergic response
was considered positive when the
mean wheal diameter was greater
than or equal to the diameter of
the histamine wheal.

Operational definitions

Allergic sensitization was defined
as a positive SPT response to at
least one of the allergens tested. A
rhinitis diagnosis was confirmed
by evaluation of nasal symptoms
and nasal endoscopic examina-
tion. An allergic rhinitis (AR)
diagnosis was based on nasal
symptoms plus a positive SPT;
patients with negative SPT results
were considered to have non-
allergic rhinitis (NAR). Nasal
abnormalities included nasal
septal deviation, nasal septal
perforation and/or nasal valve
dysfunction.

Chronic rhinosinusitis (CRS),
including nasal polyps (NP),’ was
defined by having at least two of
the following symptoms for more
than 12 weeks: nasal blockage/
congestion, anterior discharge or
postnasal drip, facial pain, smell
impairment and endoscopic find-
ings such as polyps, mucopurulent
discharge and oedema/mucosal
obstruction. When patients report-
ed sudden onset of two or more
symptoms lasting less than
12 weeks, we assessed whether
they had acute rhinosinusitis on an
individual basis.
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Adenoid hypertrophy was
defined by nasal symptoms or
obstruction, rhinolalia, open
mouth breathing, snoring or ade-
noid facies; adenoid hypertrophy
was confirmed endoscopically.
Otitis media was defined by nasal
symptoms that were associated
with otoscopic abnormalities.

Statistical analysis

Data were analyzed using SPSS
software version13.0 for Windows
(SPSS Inc., Chicago, IL, USA).
The values were expressed in
percentages for categorical vari-
ables and as mean value + stan-
dard deviation (SD) (range) for
continuous variables. Pearson’s
chi-square test was used to detect
differences between proportions
in cross tables, and Fisher’s exact
test was used if the chi-square
conditions were not fulfilled. The
Mann-Whitney U test was used
to compare quantitative data. For
all statistical tests, a two-sided
p value<0.05 was considered
significant.

Results

The study included records
from 1326 patients with a mean
age of 35+ 18 years (range: 3-
88 years); 52.8% of the patients
were males. About two thirds
(67.3%) of the patients were
between 21 and 60 years old.
After evaluation of symptoms and
nasal endoscopic examination,
patients were grouped by diag-
nosis as shown in Table 1. The
most frequent diagnoses were
rhinitis without nasal abnormali-
ties (42.1%), CRS without NP
(16.5%) and nasal abnormalities
(16.1%). Of all rhinitis patients
with and without nasal abnormali-
ties, 48.7% (329/676) had AR and
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Table 1
Diagnosis
Positive SPT Negative SPT All patients
N =419 N =907 P-value N = 1326
n (%) n (%) n (%)
Rhinitis without nasal abnormalities™ 263 (62.8) 295 (32.5) <0.001 558 (42.1)
Chronic rhinosinusitis without NP 30 (7.3) 189 (20.8) <0.001 219 (16.5)
Nasal abnormalities* 19 (4.6) 195 (21.5) <0.001 214 (16 .1)
Rhinitis with nasal abnormalities* 66 (15.8) 52 (5.7) 0.003 118 (8.9)
Chronic rhinosinusitis with NP 37 (8.8) 78 (8.6) NS 115 (8.7)
Acute rhinosinusitis 10 2.4) 56 (6.2) 0.003 66 (4 .9)
Adenoid hypertrophy 7(1.7) 68 (7.5) <0.001 75 (5.7)
Otitis media 12 (2.9) 55 (6.1) 0.013 67 (5.1)
Aspirine intolerance 0(0.0) 4(04) NS 4 (0.3)
Primary ciliary dyskinesia 10.2) 2(0.2) NS 3(0.2)

(*): nasal septal deviation, nasal septal perforation and nasal valve dysfunction; NP: nasal polyps; SPT: skin prick tests.

513% (347/676) had NAR.
Rhinitis with and without nasal
abnormalities was more prevalent
in the sensitized patient group (p <
0.05 for all). Unlike the preva-
lence of CRS without NP, acute
rhinosinusitis, nasal abnormali-
ties, adenoid hypertrophy and oti-
tis media was significant in the
non-sensitized patient group
(Table 1).

Rhinitis with nasal abnormali-
ties, CRS with NP and adenoid
hypertrophy were significantly
more prevalent in females than in
males, while CRS without NP and
acute rhinosinusitis were signifi-
cantly more prevalent in males
(p<0.05). The other diseases were
present at similar levels in males
and females. CRS with and
without NP increased with age; in
contrast, AR and adenoid hyper-
trophy decreased with age (chi
square test for trend; p<0.01 for
all comparisons).

SPT results

Of the 1326 patients, 31.6% were
sensitive to at least one allergen.
Sensitized patients were younger

than non-sensitized patients (32 +
16 years vs. 36 + 18 years, respec-
tively; p=0.002 for the Mann-
Whitney U test). Sensitization to
one or more allergens decreased
significantly with increasing age
(chi square test for trend; p=
0.001). However, specific reac-
tions to tree and mugwort pollen
increased somewhat with age (chi
square test for trend; p =0.008
and 0.023 respectively). Positive
SPT results (to any allergen) were
more prevalent in males than in
females (37.1% vs. 25.4%;
p<0.001).

Patients were most commonly
sensitized to these allergens: DPT
(62.1%), grass pollen (53.2%),
tree pollen (37.7%) and cat
(21.7%) (Table 2). In the sensi-
tized patient group, there were no
sex differences for any allergens
except tree pollen, which was
observed in 45.9% of females vs.
32.7% of males (p=0.007).
Among sensitized patients, 45.8%
were sensitive to one allergen,
24.3% to 2 allergens and 29.9% to
3-9 allergens (Figure 1). Ninety-
four percents of the monosensi-
tized patients were sensitive to

DPT and pollens (Table 2). The
prevalence of monosensitization
and polysensitization was the
same in males and females (p =
0.236). In terms of age trends, pol-
ysensitization was significantly
more prevalent than monosen-
sitization only in 21-40-year-old
patients (62.4% vs. 37.6%; p=
0.006).

Relation between complaints,
nasal endoscopic findings, diag-
nosis and SPT

Table 3 provides an overview of
the symptoms that prompted SPT.
Nasal obstruction (71.6%) was the
most frequently reported symp-
tom; other reasons for performing
SPT were clear/watery nasal dis-
charge (48.6%), postnasal drip
(374%), headache (35.3%) and
sneezing (29.1%).

In AR patients, the most preva-
lent clinical complaints were nasal
obstruction (67.2%), clear/watery
nasal discharge (58.4%), sneezing
(55.3%), postnasal drip (27.7%)
and headache (21.9%). Sex dif-
ferences in terms of symptoms
were observed in this population.
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Table 2
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Prevalence of sensitization to different aeroallergens

Patients sensitive Monosensitized patients Sensitized and
to at least one allergen N=192 non-sensitized patients

N =419 N = 1326
n (%) n (%) n (%)

Dermatophagoides pteronyssinus 260 (62.1) 98 (51.0) 260 (19.6)

Pollens 293 (69.9) 84 (43.7) 293 (22.1)

Grass pollen* 223 (53.2) 49 (25.5) 223 (16.8)

Tree pollen** 158 (37.7) 31 (16.1) 158 (11.9)
Weed pollen 55(13.1) 4(2.1) 55 4.1)
Daisy 35(84) - 35(2.6)
Mugwort 21 (5.0) 2(1.0) 21 (1.6)
Nettle 18 (4.3) 1(0.5) 18 (1.4)
Plantain 15 (3.6) 1(0.5) 15(1.1)
Animal 110 (26.3) 7 (3.6) 110 (8.3)
Cat 91 (21.7) 4(2.1) 91 (6.9)
Horse 24 (5.7) 2(1.0) 24 (1.8)
Rabbit 12 (29) 1(0.5) 12 (0.9)
Dog 10 2.4) 10 (0.8)
Fungi 17 4.1) 3(1.6) 17 (1.3)
Alternaria alternata 14 (3.3) 2(1.0) 14 (1.1)
Aspergillus fumigatus 3(0.7) 1(0.5) 3(0.2)
Cladosporium cladosporioides 2(0.5) 2(0.2)

(*): timothy, meadow and cocksfoot; (**): alder, birch and hazel tree.
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Figure 1
Mono and polysensitization to different allergens among the patients with positive skin

pricks tests (N =419).

Specifically, nasal obstruction was
reported more frequently by males
than by females (754% vs.
67.3%; p=0.001), as was snoring
(7.0% vs.2.1% p<0.001). In con-
trast, postnasal drip was reported

more frequently by females than
by males (41.2% vs. 34.9%; p =
0.017), as was headache (40.7%
vs. 30.4%; p<0.001). No sex
differences were found for the
other symptoms. According to

SPT results, the sensitized patients
group had significantly higher
frequencies of clear nasal dis-
charge, sneezing and itchy nose
and eyes. Postnasal drip, headache
and purulent nasal discharge were
present in non-sensitized patients
(p=<0.05; Table 3).

Nasal congestion and septal
deviation were the most frequent
endoscopic findings and were
present in 34.9% and 29.4% of all
patients, respectively (Table 4).
Septal deviation (33.1% vs.
25.2%; p =0.002) and NP (10.9%
vs. 6.4%; p=0.004) were found
significantly more frequently in
males than in females. In addition,
septal deviation and purulent
nasal secretions were endoscopic
parameters that were significantly
more prevalent in non-sensitized
patients (p<0.01 for all compar-
isons).
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Sensitized patients | Non-sensitized patients All patients
N =419 N =907 P-value N = 1326
n (%) n (%) n (%)
Nasal obstruction 289 (68.9) 660 (72.8) NS 949 (71.6)
Clear nasal discharge 232 (554) 412 (45.4) 0.001 644 (48.6)
Postnasal drip 132 (31.5) 370 (40.8) 0.001 502 (37.9)
Headache 109 (26.0) 359 (39.6) <0.001 468 (35.3)
Sneezing 225 (53.7) 161 (17.8) <0.001 386 (29.1)
Nose itching 84 (20.0) 46 (5.1) <0.001 130 (9.8)
Reduction or loss of smell 38 (9.1) 89 (9.8) NS 127 (9.6)
Purulent nasal discharge 19 4.5) 94 (10.4) 0.001 113 (8.5)
Eyes itching 54 (12.9) 19 2.1) <0.001 73 (5.5)
Snoring 22(5.3) 40 (4.4) NS 62 (4.7)
Epistaxis 20 (4.8) 33 (3.6) NS 53 (3.9)
Inspiratory dyspnea 7(1.7) 20 (2.2) NS 27 (2.0)
Dry nose 2(0.5) 1(0.1) NS 3.2

NS: non-significant.

Nasal endoscopy findings according to positive versus negative skin prick tests

Sensitized patients | Non-sensitized patients All patients
N =419 N =907 P-value N = 1326
n (%) n (%) n (%)

Congestion 148 (35.3) 315 (34.7) NS 463 (34.9)
Septal deviation 103 (24.6) 287 (31.6) 0.009 390 (29.4)
Nasal polyps 38 (9.1) 78 (8.6) NS 116 (8.7)
Clear nasal secretions 32 (7.6) 83 (9.2) NS 115 (8.7)
Purulent nasal secretions 8(1.9) 61 (6.7) <0.001 69 (5.2)
Adenoid hypertrophy 7(1.7) 25(2.8) NS 32 (2.4)
Septal perforation 2(0.5) 13(14) NS 15 (1.1)

NS: non-significant.

Discussion

This study showed that two thirds
of patients consulting an academic
ENT center for nasal symptoms
were 21 to 60 years old, with a
mean age of about 35. Most
patients had rhinitis without nasal
abnormalities, CRS without NP,
and nasal abnormalities.

Among rhinitis patients, NAR
(51.3%) was found in slightly
more patients than was AR
(48.7%). However, several studies

have reported that AR is more
frequent than NAR. In Danish
adolescent and adult patients with
rhinitis,” SPT and specific serum
IgE measurements showed that
AR (77%) was more prevalent
than NAR (23%). In addition,
self-reported AR was three times
more prevalent than NAR in a
Belgian population-based study.®
The present study found that AR
decreased with age. In a Germanic
population, Schoefer et al’ re-
ported that in contrast to asthma,

the incidence of hay fever was
higher among young adults and
decreased with age. A Portuguese
study found no difference in the
prevalence of rhinitis between
younger and elderly populations.”

In the present study, about one
third of patients had one or more
positive responses to the 18
aeroallergens that were tested
using SPT. The allergic patients
were most commonly sensitized
to DPT (62.1%), grass pollen
(53.2%), tree pollen (37.7%) and
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cat (21.7%). These allergens were
also the most common for mono-
sensitized patients.

These findings are similar to
those of Valero et al." in a study of
Spanish and Portuguese AR
patients. In those patients, 63.0%
were sensitive to dermato-
phagoides species and 53.0%
were sensitive to grass pollen.

In patients in the United States,
Arbes et al.” reported a high
prevalence of sensitization to dust
mites, followed by sensitization
to rye, ragweed pollen and cock-
roach. The current study found
a total pollen sensitization of
69.9%, with a predominant sensi-
tivity to grass pollen (Table 2).
Grass pollen remains the major
cause of pollinosis in the
Mediterranean region of Europe.”
Environmental exposure to dif-
ferent allergens varies in different
locations according to climate
conditions. In Norwegian school-
children, Bakken et al." reported a
high rate of sensitization to cat
dander, followed by dog dander
and birch and timothy grass
pollen. However, in this popula-
tion, sensitization to house dust
mites and to mould was less than
5.0% and 1.0%, respectively.

The present study showed that
allergic sensitization was higher in
patients up to 40 years of age and
then decreased with increasing
age. This is in agreement with the
observations reported by Arbes et
al.” in a US population. Dottorini
et al.” showed in a cohort study
that sensitization to common
allergens increases with age, espe-
cially in younger patients (up to
40 years old). That finding was
true for both males and females.

Our study found that 54.2% of
atopic patients were polysensi-
tized. The prevalence of polysen-
sitization and monosensitization

was the same in males and
females and in all age groups.
The exception was patients 21-
40 years old; this group had more
polysensitized than monosensi-
tized patients. These findings are
in agreement with several other
studies'>'*"” that found that AR
patients are often polysensitized.
Hamouda et al.'® reported poly-
sensitization in 60% of asthmatic
children with AR who were main-
ly sensitive to house dust mites
and pollens. Others studies re-
ported that polysensitization could
be partially explained by a cross-
reaction between specific aller-
gens and pan-allergens.”*

Nasal obstruction was the most
frequent nasal symptom in about
three quarters of patients who
underwent SPT, in both atopic and
non-atopic patients. Clear nasal
discharge, sneezing, nose itching
and eyes itching were significant-
ly more prevalent in sensitized
patients group, while postnasal
drip, headache and purulent nasal
discharge were more prevalent in
non-sensitized patients.

Hamouda et al." found that AR
in asthmatic children was charac-
terized by nasal obstruction
(82.0%), sneezing (78.5%) and
itchy eyes (46.5%). Sneezing and
itchy eyes were reported more in
subjects suffering from AR’ than
NAR, whereas AR and NAR
patients had the same degree of
nasal congestion, rhinorrhea and
reduced sense of smell. In the
present study, nasal obstruction
was more common in males, and
postnasal drip and headache were
more common in females. A study
conducted in Denmark also re-
ported that there were more women
with NAR as well as more head-
aches reported by women than men.’

The current study has some
limitations. Due to the retrospec-
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tive character of the study, there
were some missing data. More-
over, AR patients were not classi-
fied in subgroups according to
the ARIA guidelines. The study
focused on patients who sought
medical help at a university hospi-
tal, making it difficult to extra-
polate the results to other patient
groups. Some allergic patients
who were not sensitive to the
allergens used here may have been
(mis)classified as non-allergic. In
addition, patients with negative
SPT results could have local intra-
nasal mucosa IgE production with
negative SPT and serum-specific
IgE.* However, in spite of these
limitations, this study highlights
the importance of a clinical
history of allergy as ascertained
by SPT in a large sample of
outpatients who consulted an
academic ENT Department.

Conclusion

This retrospective study, con-
ducted in an academic ENT
department, showed that one third
of patients presenting with rhinitis
were sensitive to at least one of
the 18 tested allergens. The major
findings were rhinitis without
nasal abnormalities, CRS without
NP and nasal abnormalities.
Notably, 48.7% of all rhinitis
patients had at least one allergy,
whereas 51.3% were non-allergic.
The most important causative
allergens were DPT and grass
pollen, followed by tree pollen
and cat. Of the atopic patients,
54.2% were polysensitized. Nasal
obstruction, clear/watery nasal
discharge, postnasal drip, head-
ache and sneezing were the
most prevalent clinical symptoms.
Further study of the AR subgroups
using the ARIA criteria is merited.
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