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Abstract

Introduction: Nasal polyps are frequently associated with bronchial asthma and rhinitis. The chronic nature of the
symptoms, the high post-treatment recurrence rates, as well as various comorbidities, constitute key factors that
significantly affect the quality of life of patients diagnosed with this condition.

Aim: The purpose of the study was to estimate the prevalence of nasal polyps in the examined population and to
assess the possible associative occurrence of nasal polyps (NP) with bronchial asthma (BA), allergic (AR) and non-
allergic rhinitis (NAR), and atopic dermatitis (AD).

Material and methods: The ECRHS Il and ISAAC questionnaires of the study group of 18,458 individuals, including
4,473 6-7-year-olds (24.2%), 4,675 13-14-year-olds (25.4%), and 9,310 20-44-year-olds (50.4%) were performed.
Results: The prevalence of nasal polyps in the examined group was 1.1%, reported by a total of 204 individuals.
Nasal polyps were reported more frequently among urban residents (191 (1.1%)) than rural residents (13 (0.6%)).
Our study demonstrated a correlation between the presence of nasal polyps and asthma, as well as allergic and
non-allergic rhinitis The greatest risk factor for NP in the evaluated subpopulation with multiple allergic conditions
was the co-existence of non-allergic rhinitis and atopic dermatitis (OR = 6.09; 95% Cl: 3.4-10.93).

Conclusions: Nasal polyps are relatively rare in the evaluated Polish population. Nonetheless, we believe their co-
occurrence with non-allergic rhinitis, allergic rhinitis, bronchial asthma, and atopic dermatitis to be of significant
importance, as it illustrates the phenomenon of multimorbidity of inflammatory conditions affecting the upper and

lower respiratory tract.
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Introduction

Nasal polyps (NP) are a chronic inflammatory condi-
tion of the upper respiratory tract that occur exclusively
among humans; they have a considerable negative im-
pact on the quality of life of affected individuals and
exhibit a strong recurrent tendency regardless of treat-
ment. The European Position Paper on Rhinosinusitis
and Nasal Polyps (EPOS 2012) classifies NP as a subtype
of chronic rhinosinusitis and therefore recommends the
terminology of ‘chronic rhinosinusitis with nasal polyps’
(CRSWNP) [1]. The general prevalence of NP is 1-4% in
adults and approximately 0.5% in children [1, 2]. Based on
epidemiological studies, the prevalence of CRSWNP was
estimated at 2.1% in France, 4.4% in Finland, and approx-

imately 4.2% in the USA [3-5]. According to EPOS-based
surveys conducted in China, the prevalence of CRSWNP
was estimated at 2.2-8% [6].

Due to a number of comorbidities associated with
NP, it is yet to be conclusively determined whether NP
are solely a localised pathology or local manifestations of
a multifactorial, systemic disease. Bronchial asthma and
rhinitis are commonly cited as conditions that frequently
coexist with CRSwWNP [1, 7]. In particular, a large retro-
spective study conducted by Tan et al., evaluating over
400,000 primary care patients, showed that those diag-
nosed with CRSWNP had a significantly higher premorbid
prevalence of acute rhinosinusitis, allergic rhinitis, chron-
ic rhinitis, and asthma [8]. The issue of multimorbidity, or
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multiple morbidities, has been extensively discussed in
contemporary allergy- and rhinology-oriented literature.
Bousquet et al. described the phenomenon of multimor-
bidity in the case of allergic conditions including allergic
rhinitis, bronchial asthma, and atopic dermatitis, empha-
sising that these conditions are characterised by similar
underlying disorders, both non-immunological and im-
munological (mainly polysensitisation, i.e. sensitisation
to multiple allergens) [9]. A study by Raciborski et al. sup-
ported the association of multimorbidity with polysensi-
tisation, further demonstrating that bronchial asthma is
a greater risk factor for developing multimorbidity than
allergic rhinitis and atopic dermatitis [10].

The underlying mechanisms that contribute to the
chronic sinonasal inflammation observed in CRSWNP have
not yet been fully explained, which is one of the reasons
for the limited variety of therapeutic options available to
patients with CRSWNP Topical glucocorticoids adminis-
tered intranasally remain the treatment of choice and are
recommended as first-line therapy, as well as a means to
alleviate inflammation and recurrences, while in certain
cases a short-term, adjunctive oral corticosteroid treat-
ment may be implemented. Patients with severe rhino-
sinusitis and those who do not respond to conservative
therapeutic options should be considered for sinus sur-
gery. Furthermore, a number of ongoing studies are eval-
uating the use of biological drugs (omalizumab, mepoli-
zumab, and dupilumab) in the treatment of NP [1, 9-11].

Aim

The objective of our study was to estimate the prev-
alence of nasal polyps in the study population of ECAP
(Epidemiology of Allergic Diseases in Poland) and to as-
sess the eventual relationships between the occurrence
of NP and bronchial asthma (BA), allergic rhinitis (AR),
non-allergic rhinitis (NAR), and atopic dermatitis (AD).

Material and methods

The ECAP study was a continuation of the European
Community Respiratory Health Survey Il (ECRHS II) [12],
while its design was also based on the research goals
and methodology of the International Study of Asthma
and Allergies in Childhood (ISAAC) [13]. The ECAP study
was part of research project No. 6 PO5 2005 C/06572
“Implementation of the system for the prevention and
early detection of allergies in Poland”, commissioned by
the Polish Minister of Health. The ECAP study was to be
conducted in a population of adults aged 20-44 years
(conforming to the ECRHS protocol), as well as two child
populations aged 6-7 and 1314 years (conforming to the
ISAAC protocol).

Our survey study encompassed a total of 20,545 re-
spondents. Out of the 20,454 completed questionnaires,
18,458 passed the final quality assessment, including
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9922 (53.75%) female respondents and 8536 (46.25%)
male respondents. The remaining questionnaires exhib-
ited significant irregularities during quality assessment
and were subsequently excluded from further analyses.
The age subpopulations of younger children aged 6—
7 years, older children aged 13-14 years, and adults aged
20-44 years, constituted respectively 24.2%, 25.4%, and
50.4% of the population evaluated during the main part
of the study.

In order to meet the research goals, the areas to
be examined were selected via purposive sampling, al-
lowing all the essential factors of the study to be taken
into account. Analysis of the research subject led to the
establishment of three additional city selection criteria:
geographic location, based on the pre-identified regional
variability of pollination periods, resulting in differences
of air-borne allergen concentration; population of cit-
ies; and severity of air pollution and climate variation.
The following cities were selected based on the afore-
mentioned factors: Warsaw, Lublin, Bialystok, Gdansk,
Poznan, Wroclaw, Katowice, and Krakow, with the addi-
tion of one rural area consisting of Zamosc and Krasnys-
taw counties, with the towns of Zamosc and Krasnystaw
excluded from the analysis. The examined areas were se-
lected via purposive (non-probability) sampling, whereas
respondents from those regions were selected via ran-
dom sampling. The random selection method was de-
veloped to ensure a representative study sample for the
given population, and the database of the Polish National
Identification Number (PESEL) was used employed, con-
taining information on given and family names, address,
age, and sex of Polish citizens, as its sampling frame.

In order to determine the corresponding declared
diagnoses, the following questionnaire items were se-
lected: item v176: Do you suffer from any nasal allergies,
including hay fever? (AR); item v176: Have you ever suf-
fered from asthma? (BA); item v191: Have you ever had
eczema (atopic dermatitis) or any other type of skin aller-
gy? (AD); and item v199: Do you have nasal polyps? (NP).
In accordance with the research objectives of the study,
we established the selection criteria based on affirmative
responses to questions addressing NP, AR, NAR, BA, and
AD, also factoring in the area of residence and tobacco
consumption. Our analyses reflected study-group strati-
fication by age, sex, economic status, and the level of
education.

Statistical analysis

The y? statistic and the odds ratio (OR) with a 95%
confidence interval were calculated to determine the
strength of relationship and correlation between the
evaluated variables. The results were considered statisti-
cally significant at p < 0.05. The study had been approved
by both the Institutional Review Board at the Medical
University of Warsaw (decision No. KB/206/2005) and
the General Inspector for the Protection of Personal Data.
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Figure 1. Prevalence of nasal polyps with respect to the age
of respondents
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Figure 2. The regional variability of NP prevalence in rural
and urban areas (Zamosc and Krasnystaw counties vs. the
city of Lublin)

Results

The prevalence of nasal polyps in the analysed Polish
population was assessed based on the adopted criteria
of age, sex, and area of residence, accompanied by an es-
timation of concomitant risk of non-allergic rhinitis, aller-
gic rhinitis, bronchial asthma, and atopic dermatitis. The
analysis of selected risk factors revealed no significant
impact of traffic congestion (exhaust fumes exposure),
residence size, or economic status on NP prevalence.

The frequency of nasal polyp occurrence was corre-
lated with at least 1 year of tobacco consumption, while
no statistically significant correlation was observed be-
tween exposure to tobacco smoke (i.e. passive smoking)
and the occurrence of nasal polyps (OR = 1.5; 95% Cl:
1.081-2.102; p = 0.015).

A total of 204 (1.1%) out of the 18,458 respondents
reported nasal polyps, with the following age stratifica-
tion (Figure 1):

—29 of the 4473 6-7-year-olds, including 17 females
(0.8%) and 12 males (0.05%);
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—31 of the 4675 13-14-year-olds, including 10 females
(0.4%) and 21 males (0.9%);

— 144 of the 9310 20-44-year-olds, including 77 females
(1.4%) and 67 males (1.7%).

Our data exhibited no significant variability in NP
prevalence between these age groups. Notably, a linear
increase of prevalence with age was observed, with the
number of respondents who reported NP increasing with
a mean of 0.05% per year of age (R?= 0.92).

There was a significant discrepancy between rural
and urban residents, the declared NP prevalence among
rural respondents being 13 (0.6%) of the 2034, compared
t0 191 (1.1%) of the 16424 urban respondents (p = 0.043)
(Figure 2). The proportions of NP prevalence in the eval-
uated areas ranged from 0.6% in the rural, south-east
county of Zamosc to 1.4% in the cities of Gdansk and
Warsaw, located in northern and central Poland.

The prevalence of NP was higher for all respondents
with non-allergic rhinitis, regardless of age. This rela-
tionship was particularly pronounced and statistically
significant among 13-14-year-olds and 20-44-year-olds.
We observed a 2.5-fold increase (p < 0.001) of concomi-
tant NP risk in those with AR, and a nearly 6-fold higher
risk in those with NAR (p < 0.001), compared to respon-
dents without AR. Moreover, the risk of concomitant NP
was 3.5 times higher in respondents with BA when com-
pared to those without BA (p < 0.001). All age groups
displayed a tendency for concomitant NP with symp-
tomatic AD, a correlation statistically significant solely
among adults (Figure 3).

The subgroups with the highest rates of co-existing
allergic and non-allergic conditions, with the exclusion of
nasal polyps, were identified as NAR + BA and NAR + AD,
estimated at nearly 3.4%. Conversely, the groups display-
ing the lowest rates were, respectively: BA + AD at 0.4%,
NAR + BA + AD at 0.3%, and AR + BA + AD at 0.3% of all
respondents. The proportion of concomitant NP in the
groups with allergic and non-allergic conditions ranged
from 3% to 6%, with the highest prevalence of NP in the
NAR + BA + AD group (estimated at 5.5%) and in the AR
+ BA + AD group (4%) (Table 1 A). The greatest risk fac-
tor for NP in the evaluated subpopulation with multiple
allergic conditions was identified as the co-existence
of NAR and AD (OR = 6.09; 95% ClI: 3.4-10.93). Another
combination of allergic conditions significantly increas-
ing the risk of NP was AR + BA + AD (OR = 5.51; 95% Cl:
1.71-17.8) (Table 1 B).

Discussion

The ECAP study focused on the overall epidemiology
of allergic conditions in Poland, examining the associated
comorbidities and underlying factors that may affect the
development thereof. The ECAP study encompassed the
subject of nasal polyps; however, the self-reported preva-
lence of the condition was limited to the question Do you
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Table 1. Co-existence of allergic and non-allergic conditions

A. Co-existence of nasal polyps in subgroups with multiple allergic and non-allergic conditions

Proportions of co-existing allergic and non-allergic conditions (excluding cases of NP)

NAR and BA NAR and AD BA and AD BA and AR AD and AR NAR and BA AR and BA

(n =604) (n=402) (n=65) (n=482) (n = 285) and AD (n = 52) and AD (n = 2)

3.39% 3.36% 0.38% 2.69% 2.00% 0.31% 0.28%
Proportions of nasal polyps in the subgroups with co-existing allergic and non-allergic conditions

3.36% 3.37% 4.41% 3.02% 3.39% 5.45% 4%

(n=21) (n=14) (n=3) (n=15) (n=10) (n=3) (n=2)

B. Odds ratio for risk factors for multimorbidity with nasal polyps

Risk factors  NAR and BA NARand AD BAand AD BAand AR ADand AR NARand BAand AD AR and BA and AD
OR 3.35 6.09 4.38 293 4.15 5.51 3.9
95% Cl for OR  2.12-5.31 3.4-10.93 1.36-14.05 1.72-4.99 2.15-7.99 1.71-17.8 0.94-16.16
P-value < 0.001 < 0.001 0.035 < 0.001 < 0.001 0.02 0.1
Children 6-7 years Sex —-—
BA =
AD =
AR ——m
NAR »
Children 13-14 years  Sex I E——
BA »
AD =
AR »
NAR i
Adults 20-44 years Sex
BA —a—
AD ]
AR ——
NAR —
T T T T T T T T 1
0 1 3 5 7 9 11 13 15

AD — atopic dermatitis, AR — allergic rhinitis, NAR — non-allergic rhinitis, BA — bronchial asthma.

Figure 3. Odds ratio for the factors affecting the prevalence of NP, stratified by respondent characteristics

have NP?, while disregarding the symptomatology spe-
cific to CRSWNP, which can be indicative of its diagnosis.
Itis also prudent to note the questionnaire-based nature
of this study as its limitation. Nonetheless, due to the
fact that nasal polyps pose relatively few diagnostic dif-
ficulties, both to physicians and patients themselves, and
considering the general familiarity with this term, for the
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purpose of our study we assumed that no respondents
would submit a false positive response to the question
Do you have NP? without a prior medical diagnosis. On
the other hand, a separate and severe issue in epidemi-
ological assessment is that of undiagnosed NP among
individuals who did not seek medical assistance due to
nasal symptoms. Workman et al. assessed the applicabili-
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ty of questionnaires in self-diagnosing CRS: the question-
naires, completed by the patients themselves, included
information on self-reported CRS status, symptoms, and
demographic data. The sensitivity of self-reported CRS di-
agnoses was 84%, the specificity was 82%, and the nega-
tive predictive value was 97-99%. The authors concluded
that such assessments may be a useful and relatively in-
expensive screening method, and provide a reliable esti-
mate of CRS prevalence, especially in large-cohort studies
[7]. The main limitation of our study was the demogra-
phy of respondents, restricted to three age ranges of 6-7,
13-14, and 2044 years; although commonly employed in
epidemiological research on allergic conditions, they are
a subpar choice considering the nature of CRSWNP, the
incidence of which displays a dramatic increase with age
and peaks in patients aged 50 to 80 years old [2, 14-17].

Our study revealed a prevalence of nasal polyps of
1.1%, derived from the evaluation of 18,458 respondents,
204 of whom reported NP. In light of the current litera-
ture, based on subjective questionnaire-based assess-
ments and objective anterior rhinoscopy, the prevalence
of NP is estimated at 1-4% of the general population [2].
Post-mortem endoscopic findings indicate a decisively
more common (up to 32-42%) incidence of polyp-like
mucosal lesions in the nose and paranasal sinuses. Still,
it is important to note that those predominantly small
lesions rarely develop beyond a preclinical stage [18].
Based on a population-based study in the Netherlands,
in which the mean age of participants was 47.9. Lange
et al. reported a prevalence of chronic rhinosinusitis of
9%, and a prevalence of polyps of 4% [15]. Portenko’s
questionnaire-based study of 6748 respondents, in-
cluding children and adults, carried out in the Kalinin
region in Russia, revealed a 1.3% prevalence of NP [19].
A questionnaire-based study by Hedman et al. conducted
among 4300 adult Finnish respondents (aged 18 to 65
years) showed a 4.3% prevalence of NP [5].

The typical age of onset of NP is 50-60 years, with
the condition found more commonly in men [1, 2]. Ac-
cording to our study, 1.5% of the evaluated 20-44-year-
olds reported NP, and the prevalence displayed a clear in-
crease with age. Taking into account the adult age group
analysed in our study, it is essential to emphasise that
they did not constitute a representative part of the popu-
lation most typically afflicted with NP. Consistent with
the findings of other researchers, our study showed NP to
be very rare in children, affecting 0.6% of both 6—7-year-
olds and 13-14-year-olds. In comparison, Larsen and Tos
evaluated 252 patients with NP and reported no cases of
NP among children under the age of 10 years, with only
11 cases in 10-19-year-olds. Despite their rare incidence,
nasal polyps remain the most common tumour of the
sinonasal tract in this population, diagnosed in approxi-
mately 0.1-0.5% of minors. The discovery of NP in a child
should always increase clinical wariness and lead to fur-
ther diagnostic investigations directed at systemic con-
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ditions, predominantly cystic fibrosis, but also including
primary ciliary dyskinesia, NSAID hypersensitivity, and
primary immunodeficiencies [1, 2, 15, 20].

Our study revealed a higher prevalence of NP in fe-
males in the 6-7-year-olds group and in males in the
13-14-year-olds group, as well as in adult males. These
differences, however, were not significant. With regard to
various studies: Larsen and Tos reported a higher overall
NP prevalence in men [18]; according to Stevens et al.,
males are affected by CRSwWNP more frequently, while
females display a more severe course of the condition
[2]; the predominance of males in the patient population
affected by NP is nullified when the condition co-occurs
with BA, especially BA with NSAID hypersensitivity, thus
rendering the prevalence of NP to be comparable in both
sexes; considering the cases of the ASA triad, which con-
sists of NP, BA, and aspirin intolerance, the prevalence of
NP is higher in females than in males [1, 2, 15]. Approxi-
mately 5% of patients are diagnosed with antrochoanal
polyps, which correlates with a lower mean age in this
group, as opposed to other patients with NP [21].

Nasal polyps rarely constitute an isolated pathology
because there are multiple conditions known to frequent-
ly coexist with NP Regarding the inflammatory nature of
said conditions, it may be postulated that NP is associ-
ated with the phenomenon of multimorbidity through
a common mechanism of pathogenesis 8, 9]. Taking into
account both the relevant literature and our own research,
there is a clear association between BA and NP [1]. Our
study demonstrated higher incidence rates of NP in pa-
tients with BA, the occurrence of which increased the risk
of NP by 3.5 fold. According to a variety of sources, it is
estimated that 20% to 72% of patients with NP may have
symptomatic BA, while symptomatic BA combined with
NSAID hypersensitivity may occur in up to 25% of patients
[1, 4, 15, 19, 21]. Stevens et al. draw attention to the fact
that approximately 88% of patients with BA exhibit radio-
graphic evidence of sinusitis [2]. NSAID hypersensitivity is
a poor prognostic factor forecasting a high tendency of
NP recurrence. On the other hand, effective treatment of
CRSwWNP may in turn contribute towards a better man-
agement of lower respiratory tract symptoms [1]. Other
conditions commonly associated with NP include: cystic
fibrosis, primary ciliary dyskinesia (Kartagener syndrome),
Churg-Strauss syndrome, allergic fungal rhinosinusitis,
and bronchiectasis. To date, no definitive consensus re-
garding the relationship between NP and allergic condi-
tion has been reached. In our study AR increased the risk
of developing NP 2.5 fold (p < 0.001), while patients with
NAR had a nearly 6-fold higher risk (p < 0.001), compared
to those without AR. Furthermore, the prevalence of NP
in the evaluated population was higher among patients
with concomitant AD. There is a lack of comparable data
in contemporary literature that would assess the comor-
bidity of nasal polyps and atopic dermatitis. A possible ex-
planation could stem from the superantigens theory and
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the role of Staphylococcus aureus. Bachert et al., Schubert,
and Bernstein et al. were the first to propose a correla-
tion between S. aureus infection and the development
of nasal polyps, particularly in association with asthma.
Researchers hypothesised that S. aureus exotoxins may
act as superantigens, inducing local IgE production, which
could be associated with the inflammatory changes of the
sinonasal mucosa observed in CRSWNP [22-24]. The afore-
mentioned hypothesis was recently discussed in a meta-
analysis by Ou et al., as well as a paper by Vickery et al,
who concluded that S. aureus superantigens may be a risk
factor for both the persistence and the severity of chronic
rhinosinusitis with nasal polyps, with the detection of
S. aureus-superantigens related to poor outcomes and
overall CRSwNP severity [25, 26].

The presence of S. aureus has also been examined in
relation to atopic dermatitis. The pathogen was reported
to selectively colonise the lesional skin of patients with
AD, while being absent from the skin of the majority of
healthy individuals. The increase in S. aureus colonisation
correlates with severity and disease flares of AD due to
S. aureus toxins acting as superantigens that promote
inflammatory reactions in the skin. Nevertheless, the pre-
cise role of S. aureus in the pathogenesis of AD remains
unclear [27].

Pearlman et al. specifically accentuated the weak-
ness of the AR and NP relationship, indicating that the
rates of NP in AR patients (1.5-1.7%) are comparable to
those in the general population [21]. However, the role
of atopy in the development of NP has been the subject
of extensive and long-lasting discussion. Various study
results seem to disprove the direct role of IgE-mediated
allergy, a systemic condition with positive skin-prick tests
and the presence of specific serum IgE, in the pathogen-
esis of NP, further postulating that such allergies are no
more common in patients afflicted with NP than in the
general population. Recent years have seen an interest-
ing new motion emerge among scholars, discussing the
role of local hypersensitivity and IgE production limited
to the sinonasal mucosa, and their subsequent role in the
pathogenesis of NP, including the production of specific
IgE induced by exposition to S. aureus superantigens [28].
The co-occurrence of systemic allergic inflammation and
nasal polyps certainly has an unfavourable effect on the
course of the latter condition by aggravating the inflam-
matory process, impeding and complicating treatment,
and increasing recurrence rates [1, 4, 6, 19, 29, 30].

Our study revealed NP to be significantly less com-
mon in rural areas, as opposed to urban ones, with
13 (0.6%) of the 2034 rural respondents and 191 (1.1%)
of the 16,424 urban respondents reporting the condition
(p = 0.043). Portenko’s results also confirm a higher preva-
lence of NP among metropolitan residents [18]. A possible
explanation might stem from the impact of environmen-
tal and lifestyle factors on the development of NP With
regards to this subject, our study did not identify exhaust
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fumes exposure as a factor linked to NP prevalence; we
did, however, observe higher prevalence of NP in respon-
dents who smoked tobacco. These findings are consistent
with the data presented by other researchers [1].
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