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Background: The impact of allergy on chronic rhinosinusitis (CRS) is controversial.
Objective: To evaluate whether a history of CRS is more prevalent in patients with allergic rhinitis than in those with

nonallergic persistent rhinitis.
Methods: A total of 115 patients (78 females; mean age, 31.9 years; age range, 14–64 years) with persistent rhinitis were

included in the study. A 7-point analog scale was used to report the severity of individual and global CRS symptoms and to
determine the impact of rhinosinusitis symptoms on quality of life. The allergic status of the patients was evaluated using skin
prick tests for common inhalant allergens, and asthma was evaluated by means of history, physical examination, and respiratory
function tests. Rhinoscopy and paranasal sinus computed tomography were used to determine CRS.

Results: Asthma and CRS were not significantly different in allergic and nonallergic patients. Nasal polyps were found equally
in both groups (8 patients). However, mean Lund-Mackay staging scores, postnasal drainage, dental pain, and global CRS scores
were significantly higher in patients with nonallergic rhinitis (P � .045, P � .001, P � .02, and P � .01, respectively). No
significant correlations, except for dental pain (correlation coefficient, 0.250; P � .008), were found between Lund-Mackay
scores and CRS symptoms. In rhinoscopy, the only conspicuous difference was nasal purulence in allergic patients (P � .002).

Conclusion: Allergic and nonallergic rhinitis may contribute similarly to the development of CRS.
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INTRODUCTION
Rhinosinusitis is characterized by inflammation of the nasal
mucosa and paranasal sinuses. If symptoms last 12 weeks or
longer, the disease is defined as chronic rhinosinusitis
(CRS),1,2 a prevalent disease that is associated with major
physical, emotional, and economic morbidity.3 The disease
reflects a spectrum of inflammatory and infectious distur-
bances of the nose and paranasal sinuses. Consequently, the
pathogenesis of CRS is not fully understood.4

The contribution of allergy to the pathogenesis and symp-
tom expression of CRS has long been controversial.1,3 A
variety of studies5–7 report that markers of atopy are more
prevalent in populations with CRS. In an early study,8 it was
shown that acute rhinosinusitis is more common in allergic
than in nonallergic individuals. Ten years later, Suzuki and
colleagues9 noted an increased prevalence of allergy (39%) in
patients with CRS. These findings were confirmed in several
other studies.7,10–13 However, the pathogenetic mechanism of
the causative role of allergy was not explained in these
studies. On the other hand, other studies14–16 showed no
increase in the incidence of CRS in allergen-sensitized pa-
tients. In addition, eosinophilic infiltration into nasal mucosa,

which is the major characteristic of CRS, occurs with or
without nasal polyposis and independent of atopy.1

Because of these controversial data on the relationship
between allergy and CRS, we aimed to evaluate whether a
history of CRS is more prevalent in patients with allergic
rhinitis than in those with nonallergic persistent rhinitis. For
this purpose, we compared patients with persistent nonaller-
gic rhinitis and those with allergic rhinitis in terms of CRS
existence. The diagnosis of CRS depends on typical nasal
symptoms and either endoscopic findings or computed tomo-
graphic (CT) changes.17 Because not all sinus areas can be
evaluated properly, endoscopy alone cannot be used as the
sole dependable diagnostic tool. Similarly, CT changes de-
termined in CRS can be present without any associated symp-
toms.1 To prevent contradiction, both diagnostic tools were
used together to determine the presence or absence of current
CRS in this detailed prospective study.

METHODS

Patient Recruitment
Consecutive patients initially referred to the Allergy Divi-
sion, Department of Internal Medicine, Faculty of Medicine,
Istanbul University, for persistent rhinitis symptoms between
November 1, 2006, and March 31, 2007, were enrolled in the
study according to the following inclusion criteria: (1) has not
received any medications for the rhinitis symptoms, (2) has
not undergone surgery for CRS or any nasal anatomical
abnormalities, (3) has not fulfilled the diagnostic criteria for
acute rhinosinusitis, and (4) has not had serious underlying
medical conditions, such as malignancy and severe renal/
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hepatic disorders. This investigation was approved by the
ethical committee of Istanbul University. Written informed
consent was obtained from the study participants.

Symptoms and Quality-of-Life Assessments
A detailed history concerning CRS, allergic rhinitis, and
asthma symptoms was taken from the patients. A 7-point
analog scale, which was endorsed by the Joint Task Force on
Practice Parameters, was used to report the severity of indi-
vidual CRS symptoms, including nasal obstruction/blockage/
congestion, anterior or posterior nasal mucoid/purulent drain-
age, facial pain/pressure/fullness, headache, fatigue, de-
creased sense of smell, ear pain/pressure/fullness, cough,
halitosis, dental pain, and fever.1 On this scale, 1 indicates no
symptoms (an occasional limited episode); 3, mild symptoms
(steady symptoms but easily tolerable); 5, moderately both-
ersome symptoms (symptoms hard to tolerate, may interfere
with activities of daily living or sleeping); and 7, very severe
symptoms (symptoms are so bad that the person cannot
function most of the time). A global severity score was also
used to obtain additional information on CRS symptoms.1

The severity of allergic rhinitis symptoms, such as sneezing,
nasal itching, nasal drainage, and obstruction, was also eval-
uated using a 7-point scale. Finally, the same scale was used
to determine the impact of rhinosinusitis symptoms on quality
of life.1 This simple visual analog scale was used to evaluate
quality of life in terms of sleep disturbance at night, impair-
ment of work or school performance, and impairment of
social and recreational activities.

Evaluations
The allergic status of the patients was evaluated using skin
prick tests for common grass, tree, weed, cereal pollens,
mites, mold, cockroach allergens, and, when necessary, ani-
mal dander. Prick test results were regarded as positive when
the wheal diameter was at least 3 mm and equal to 60% of
that induced by histamine without reaction of the negative
control. Patients with compatible positive skin prick test
results and clinical symptoms were considered to have aller-
gic rhinitis.18

The lower airways were examined by means of a thorough
physical examination, and respiratory function tests were
applied to all patients. Asthma diagnosis was made according
to the recent Global Initiative for Asthma reports.19 Forced
expiratory volume in 1 second, forced vital capacity, and the
ratio of forced expiratory volume in 1 second to forced vital
capacity were measured, and, when necessary, reversibility
was evaluated according to the rapid improvements in forced
expiratory volume in 1 second measured 15 minutes after
inhalation of 200 �g of salbutamol.

All the patients were examined using nasal endoscopy by
a single ear, nose, and throat specialist (S.A.) who was
unaware of their allergic status. Nasal erythema, edema,
polyps or polypoid swelling, crusting, mucopus or pus deep
in the nasal cavity (nasal purulence), and all anatomical

variations were evaluated. All the patients also underwent
paranasal CT. The CT scans were scored using the Lund-
Mackay staging system by a single radiologist who was
unaware of their clinical and rhinoscopic findings.1 The ra-
diologic scoring of the patients ranged from 0 to 24 according
to the Lund-Mackay staging system (Table 1).1 The diagnosis
of CRS was based mainly on clinical symptoms, CT changes,
and endoscopic findings.

Statistical Analyses
Statistical analysis was performed using a software program
(SPSS 11.0; SPSS Inc, Chicago, Illinois). The statistical
significance of differences between the types of rhinitis re-
garding history of CRS prevalence and other categorical
outcomes was evaluated using either the Fisher exact test or
the �2 test. Differences in means for Lund-Mackay staging
scores and other continuous outcome variables were evalu-
ated using 2-sample t tests.

RESULTS
A total of 120 patients were enrolled during the study period.
Data concerning 115 patients (78 females; mean age, 31.9
years; age range, 14–64 years) who fulfilled the inclusion
criteria and completed the whole study procedure were eval-
uated. Seventy-nine patients (68.7%) were diagnosed as hav-
ing allergic rhinitis, 26 (22.6%) as having asthma, and 52
(45.2%) as having CRS. No patients were diagnosed as
having allergic fungal rhinosinusitis. According to the 7-point
analog scale, the most severe symptom was nasal congestion
(mean [SD] score, 4.34 [1.73]), and the least severe was
dental pain (mean [SD] score, 1.38 [1.05]).

Patients with allergic rhinitis were found to be mostly
sensitized to mites (n � 58), followed by grass (n � 31),
cereal (n � 31), tree (n � 27), weed pollens (n � 27), mold
(n � 18), and cockroach allergens (n � 8). Among these
patients, 13 (11.3%) were sensitized to only pollens, 31
(27.0%) to only perennial allergens, and 35 (30.4%) to both.

Table 1. Lund-Mackay Staging System1

Lund-Mackay Staging System Right Left

Sinus systems (0–2)
Maxillary
Anterior ethmoids
Posterior ethmoids
Sphenoid
Frontal
Ostiomeatal complex
Total

Anatomical variations (0–1)
Absent frontal sinus
Concha bullosa
Paradoxic middle turbinate
Everted uncinate process
Haller cells
Agger nasi cells
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There was no correlation between CRS and the type of
allergen sensitivity.

Asthma and CRS were not significantly different between
allergic and nonallergic patients. However, of the CRS symp-
toms, postnasal drainage, dental pain, and the global CRS
score were significantly higher in patients with nonallergic
rhinitis than in allergic patients (P � .001, P � .02, and P �
.01, respectively) (Table 2). The other CRS symptoms, and
the patients’ quality-of-life scores, did not significantly differ
between the 2 groups. The mean (SD) duration of rhinitis
symptoms reported by the patients was 7.02 (6.07) years
(range, 1–30 years). No correlation between symptom dura-
tion and CRS and asthma was found.

CT Staging Results
Lund-Mackay staging scores were higher in nonallergic pa-
tients than in allergic patients (P � .045) (Table 2). No
significant correlation, except for dental pain (Spearman cor-
relation coefficient, 0.250; P � .008), was found between
Lund-Mackay scores and CRS symptoms. Tomographic ab-
normalities, including absent frontal sinuses, concha bullosa
deformity, Agger nasi cells, and Haller cells, were not dif-
ferent in allergic and nonallergic patients. In addition, the
allergen sensitivities and IgE levels in patients with allergic
rhinitis did not display any correlation with either CRS symp-
toms or CT findings.

Rhinoscopic Findings
Nasal polyps, hypertrophic concha, mucosal congestion, and
anatomical variations, such as septal deviation, paradoxical
middle turbinate, and ostiomeatal complex obliteration, were
found in similar frequency between the allergic and nonal-
lergic patients and in patients with and without CRS. In
rhinoscopy, the only conspicuous difference was nasal puru-
lence in allergic patients (P � .002) (Table 2).

DISCUSSION
This study indicates that for the development of CRS, allergic
rhinitis does not seem to be a more predisposing type of nasal

inflammation than does nonallergic rhinitis. We believe that
the comprehensive diagnostic evaluation of the patients in
this study confirms the scientific reliability of the results.
These results are also compatible with the clinical observa-
tions.

The role of allergy in the pathogenesis and symptom ex-
pression of CRS has been discussed for many years.3 Some
studies reported higher positive allergy skin test reactions in
patients with rhinosinusitis, and others examined the inci-
dence of sinusitis in allergic patients and concluded that
chronic sinusitis could represent a complication of perennial
allergic rhinitis.8 Comparing 40 perennial allergic patients
with 30 nonallergic nonrhinitis controls, Berrettini and col-
leagues10 demonstrated that allergic rhinitis is often associ-
ated with sinusitis. In another study,7 a retrospective review
was performed on 200 consecutive patients with CRS refrac-
tory to medical therapy who subsequently underwent func-
tional endoscopic sinus surgery. The authors concluded that
perennial allergy contributes to the development of CRS.7

More recently, Gutman et al20 concluded that perennial al-
lergy has a statistically significant association with chronic
and acute rhinosinusitis. In this study, perennial and seasonal
allergen sensitivities did not differ regarding the existence of
CRS. However, the finding that all the patients with nasal
purulence in endoscopy were allergic, mostly to mites, was
highly conspicuous.

Allergic rhinitis is common, affecting 50% of patients with
persistent rhinitis and 10% to 40% of the general popula-
tion.21 This condition is an IgE-mediated inflammatory dis-
ease and is diagnosed by the determination of allergic sensi-
tivity to aeroallergens in patients with nasal symptoms.
Nonallergic rhinitis or idiopathic rhinitis, another form of
persistent rhinitis, is characterized by the absence of specific
IgE to aeroallergens. The pathogenesis of this disease has
been ascribed as unknown. Histopathologic studies have re-
vealed some dissimilarity between allergic and nonallergic
rhinitis. The principal differences involve a greater degree of

Table 2. Comparison of Clinical, Radiologic, and Rhinoscopic Findings in Patients With Allergic and Nonallergic Rhinitis

Allergic rhinitis patients
(n � 79)

Nonallergic rhinitis patients
(n � 36)

P
value

Clinical diagnosis, No. (%)
CRS 34 (43) 18 (50) �.99
Asthma 19 (24) 7 (19) �.99

Radiologic evaluation
Lund-Mackay staging score, mean (SD) 2.0 (3.3) 4.5 (6.9) .045
Obliteration of ostiomeatal complex, No. (%) 11 (14) 5 (14) .64

Rhinoscopic findings
Purulence in rhinoscopy, No. (%) 9 (11) 0 .002

Symptom severity scores, mean (SD)
Postnasal drainage 3.5 (1.9) 4.9 (2.0) .001
Dental pain 1.1 (0.6) 1.8 (1.5) .02
Global assessment of rhinosinusitis 4.1 (1.3) 4.8 (1.4) .01
Quality of life 4.9 (1.3) 5.3 (1.3) .18

Abbreviation: CRS, chronic rhinosinusitis.
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neutrophilic inflammation and a lesser degree of eosinophilic
inflammation in nonallergic patients.1 Similarly, T-cell cyto-
kine profiles also differ in the 2 types of rhinitis: a predom-
inance of TH2 cytokines is found in allergic individuals and a
mixed TH1/TH2 profile exists in nonallergic individuals.
However, some researchers have shown that a subpopulation
with idiopathic rhinitis has a nasal mucosal inflammatory
infiltrate similar to that found in allergic rhinitis,22 with a
prevalence of IgE-positive cells, mast cells, and eosinophils.
They proposed the term entopy to define the concept of
localized nasal allergy in nonatopic rhinitis. Recently, Ron-
don et al21 presented data supporting the same hypothesis.
Meanwhile, no consensus exists for the concept of local
IgE-mediated allergic disease present in some individuals
with nonatopic rhinitis.23 In the present study, we were unable
to know whether some nonallergic patients have local allergy
without systemic atopy. Thus, we can propose that persistent
rhinitis is a risk factor for CRS on its own regardless of
whether atopy exists. However, the high total CRS symptom
and radiologic scores in nonallergic patients suggested that
the degree of sinonasal inflammation may be higher in non-
allergic rhinitis. This raises the question again of whether a
local ongoing nasal allergy plays a role in those patients.
However, we could not determine whether nonatopic patients
have localized nasal allergy.

In CRS without nasal polyps, a range of mediators and
cytokines, including interleukin 1 (IL-1), IL-6, IL-8, tumor
necrosis factor �, IL-3, granulocyte-macrophage colony-
stimulating factor, intercellular adhesion molecule 1, my-
eloperoxidase, and eosinophil cationic protein have been
shown to be increased in nasal mucosa.1 These findings
have been announced to suggest that the underlying patho-
logic process might involve unresolved inflammation after
infection or a response to chronic infection. The inflam-
mation in nasal polyposis is different, with the presence of
abundant eosinophils and local production of IgE. Analysis
of specific IgE revealed a multiclonal IgE response in nasal
polyp tissue and IgE antibodies to Staphylococcus aureus
enterotoxins in approximately 60% of the patients and in
approximately 80% of those with nasal polyps with asthma.
We think that these results cannot reflect the relation of the
nasal polyps with CRS because of the low number of patients
with nasal polyps.

In the present study, a correlation between chronic sinusitis
and asthma diagnosis was not seen. This might be attributed
to the low severity of asthma in these patients. Bresciani et
al24 demonstrated that sinonasal involvement was signifi-
cantly greater in patients with serious corticosteroid-depen-
dent asthma than in those with mild-to-moderate asthma.
Similarly, Dixon et al25 concluded that allergic rhinitis and
sinusitis are associated with more severe asthmatic symptoms
and with poorly controlled asthma. The fact that nasal pol-
yposis was very low in the present patients also might play a
role in the absence of a correlation between chronic sinusitis
and asthma.

In conclusion, the results of this study suggest that allergic
and nonallergic rhinitis may not differ significantly in their
predisposing effects on the propensity for developing CRS.
Therefore, the role of atopy does not seem to predominate in
the pathogenesis of CRS, and allergy-specific treatments may
not be effective in most patients with CRS.
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