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Abstract: chronic rhinosinusitis (CRS) is a prevalent disease affecting 5-15% of the population,
characterized by prolonged inflammation of the mucosa of the paranasal sinuses. Chronic
rhinosinusitis with nasal polyps (CRSWNP) accounts for approximately 18-20% of all CRS cases and
has a more severe clinical course compared to CRS without nasal polyps (CRSsNP). A particular
group of patients includes those with CRSWNP associated with aspirin-exacerbated respiratory
disease (AERD), which comprises asthma, rhinosinusitis with polyps, and intolerance to nonsteroidal
anti-inflammatory drugs (NSAIDs). This study aimed to evaluate the impact of a past COVID-19
infection on sinonasal symptoms and quality of life in patients with chronic polypous rhinosinusitis
and aspirin triad based on the analysis of SNOT-22 questionnaire scores and endoscopic assessment
results using the Lund-Kennedy scale. The study was conducted among outpatients at the clinic of the
State Institution " O.S. Kolomiychenko Institute of Otolaryngology of National Academy of Sciences of
Ukraine." Sixty patients aged 18 to 75 years with a diagnosis of chronic polypous rhinosinusitis with
NSAID intolerance were selected and divided into two groups: Group 1 (17 patients) who did not have
COVID-19 and Group 2 (43 patients) who had a history of COVID-19. Group 2 was further divided
into two subgroups: Subgroup 2A (18 patients, who reported no impact of COVID-19 on the course of
CRS) and Subgroup 2B (25 patients, who reported a subjective worsening of CRS after COVID-19).
A survey was conducted using the SNOT-22 questionnaire, and endoscopic examination of the nasal
cavity was performed with assessment using the Lund-Kennedy scale. The analysis of the SNOT-22
results showed that the mean scores in Group 1 were 41.9 £ 17.94, and in Group 2, they were 43.62
+ 20.12, with no statistically significant differences (p=0.812). The mean scores in Subgroups 24 and
2B were 44.3 + 19.4 and 43.0 + 21.2, respectively, also with no statistically significant differences
(p=0.874). The endoscopic assessment using the Lund-Kennedy scale did not reveal significant
differences between the groups (p=0.588). The study results indicate that a past COVID-19 infection
did not have a statistically significant impact on sinonasal symptoms in patients with chronic polypous
rhinosinusitis and aspirin triad. COVID-19 did not lead to a significant worsening of the clinical
course of the disease, warranting further studies to explore the virus's impact on other aspects of
respiratory health in patients with AERD.

Key words: Asthma; COVID-19; Nasal Polyps; Respiratory Tract Diseases; Rhinosinusitis;
Aspirin-Induced; Sino-Nasal Outcome Test.
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Introduction

Chronic rhinosinusitis (CRS) is a complex
disease with multiple etiological factors,
characterized by prolonged inflammation of
the mucous membrane of the paranasal sinuses.
This pathology affects approximately 5-15% of
the population [1]. Based on nasal endoscopy
findings, CRS is generally classified into two
main categories: with polyps (CRSwNP)
and without polyps (CRSsNP) [1]. CRSwNP
accounts for approximately 18-20% of all CRS
cases and has a more pronounced clinical course
and higher morbidity compared to CRSsNP [2].
The prevalence of CRSwNP is estimated at 2-4%
of the general population, with symptoms such as
nasal glandular rhinorrhea, nasal congestion, loss
of smell, and facial pain or pressure persisting
for more than 12 weeks [1].

Depending on the degree of eosinophilic
infiltration in the nasal mucosa, CRSwNP can be
divided into two variants: eosinophilic and non-
eosinophilic, each with distinct inflammatory
characteristics. In Europe and North America,
eosinophilic CRSwWNP is primarily associated
with type II inflammation, whereas in East Asian
countries, type I inflammation predominates.
Type II inflammation is characterized by high
levels of cytokines released by Th2 cells, such
as IL-4, IL-5, and IL-13, as well as ILC2 cells,
eosinophils, and mast cells [3]. This type of
inflammation leads to more treatment-resistant
conditions and more frequent recurrences. Non-
eosinophilic CRSwNP is associated with Thl1/
Th17 immune responses, dominated by cytokines
released by TH cells (IL-17A, IL-8, and IL-22,
IFN-gamma, TNF-a), along with inflammation
in which neutrophils predominate [4]. Patients
diagnosed with eosinophilic CRSwNP have a
higher degree of olfactory loss, which positively
correlates with the severity of nasal mucosal
inflammation [1]. Additionally, an increased
frequency and severity of nasal dysfunction
have been observed in cases where CRSWNP is
accompanied by asthma or respiratory disease
exacerbated by aspirin or nonsteroidal anti-
inflammatory drugs (AERD) [5].

AERD  (Aspirin-exacerbated respiratory
disease) is a pathological condition that
develops in adults and is characterized by
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a triad of symptoms, including asthma,
eosinophilic chronic rhinosinusitis with nasal
polyps (CRSwNP), and respiratory reactions
to cyclooxygenase-1 (COX-1) inhibitors [6,7].
Symptoms affecting both the upper and lower
respiratory tracts are often difficult to manage,
and many patients experience frequent asthma
exacerbations and require repeated endoscopic
sinus surgeries, even with appropriate medical
treatment, including intranasal and oral
corticosteroids [8].

Since March 2020, the COVID-19 outbreak
has significantly altered daily clinical practice
in the field of ear, nose, and throat diseases
[9]. As the nasal cavity serves as the entry
point for the respiratory tract, its physiological
and pathological conditions can significantly
influence the development of both upper and
lower respiratory diseases. However, the impact
of COVID-19 on the course of CRSwNP
associated with NSAID intolerance remains
poorly understood [10].

Currently, the SNOT-22 questionnaire is
widely used to assess the quality of life in CRS
patients [11]. This questionnaire has already
proven its effectiveness, reliability, and, most
importantly, ease of use. SNOT-22 consists
of 22 questions, each rated on a 5-point scale,
where 0 indicates the absence of symptoms and
5 represents the most severe symptoms [12].
The questionnaire has also been adapted for use
in Ukraine [13]. In addition to the SNOT-22
questionnaire, CRS severity can be assessed
using endoscopic evaluation methods [14].
Several scoring systems exist, but the most
widely used is the one described by Lund and
Kennedy (Table 1).

The Lund-Kennedy endoscopic assessment
system describes visual pathological conditions
in the nasal cavity and paranasal sinuses,
including the presence of polyps, discharge,
edema, scarring, and crusting. This system is most
relevant for evaluating CRSwNP, particularly
for comparing pre- and post-endoscopic sinus
surgery findings [15].

Aim

The aim of this study was to determine the
impact of past COVID-19 infection on sinonasal
symptoms and quality of life in patients with
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Table 1. Endoscopic assessment using the Lund-Kennedy scoring system, with each nasal cavity
evaluated separately.

Criteria and evaluation of Points
endoscopic examination 0 1 2
Polyps in the middle nasal passage None | Are limited to the middle nasal passage | In the nasal cavity
Discharge in the middle nasal passage | None | Liquid and transparent Thick and purulent
Swelling of the middle nasal passage | None | Light-moderate Medium-heavy

Score for each half of the nose separately

chronic polypous rhinosinusitis and aspirin triad,
based on the analysis of SNOT-22 questionnaire
scores and endoscopic evaluation using the
Lund-Kennedy scale.

Materials and Methods

The study was conducted during 2022-2024
among outpatients at the clinic of the State
Institution "O.S. Kolomiychenko Institute of
Otolaryngology of the National Academy of
Medical Sciences of Ukraine." A total of 60
patients aged 18 to 75 years diagnosed with
chronic polypous rhinosinusitis with NSAID
intolerance were selected. Patients were
surveyed using the SNOT-22 questionnaire and
underwent endonasal endoscopic examination
with evaluation using the Lund-Kennedy scale.
Inclusion criteria:
e Patients diagnosed with chronic rhino-
sinusitis with nasal polyps associated with
NSAID intolerance, aged 18 to 75 years.
Exclusion criteria:
Patients with a history of nasal surgery.
Patients with nasal cavity neoplasms.
Patients with psychiatric disorders.
Patients with severe COVID-19 requiring
ICU admission or mechanical ventilation.

According to medical records, all patients
were vaccinated against COVID-19, and
72.2% (43 patients) had a history of COVID-19
infection between 2020 and 2022. Patients were
divided into two groups:

e Group 1: 17 patients who had never had
COVID-19.

e Group 2: 43 patients with a history of
COVID-19.

Group 2 was further subdivided into two

subgroups:

e Subgroup 2A: 18 patients who reported
that past COVID-19 infection had no im-

pact on the course of chronic polypous
rhinosinusitis with aspirin triad.

e Subgroup 2B: 25 patients who subjectively
reported a worsening of chronic polypous
rhinosinusitis with aspirin triad following
COVID-19 infection.

For statistical analysis, Student’s t-test for
two independent samples, the ¢-test using
Fisher’s angular transformation method, and
the Wilcoxon rank-sum test with a two-tailed
critical region were used to compare the central
tendencies of two independent samples in
evaluating endoscopic findings based on the
Lund-Kennedy scale. Statistical data analysis
was performed using MedStat v.5.2.

Results

A survey was conducted among patients
with chronic polypous rhinosinusitis and AERD
using the SNOT-22 questionnaire. According
to the results of the SNOT-22 assessment, the
total scores in the study and control groups were
distributed as follows:

® Group I (17 patients): Mean score 41.9 +
17.94

e Group II (43 patients): Mean score 43.62 +
20.12

The obtained results are presented in Figure 1.

Statistical analysis was performed using
Student’s t-test for two independent samples. The
result was t = 0.24, indicating that the difference
in mean scores was not statistically significant
(p =0.812,p > 0.05).

A further comparison was conducted between
the SNOT-22 scores of Subgroups 2A and 2B
within Group 2 (patients with CRSwNP, AERD,
and a history of COVID-19). The results were as
follows:

e Subgroup 2A (18 patients): Mean score

443 +19.4
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group II

Figure 1. Distribution of patients in Groups 1 and 2 based on SNOT-22 questionnaire results.

e Subgroup 2B (25 patients): Mean score
43.0+21.2

Student’s t-test for two independent samples
was used for statistical analysis, yielding
t=10.16. The difference between the means was
not statistically significant (p = 0.874, p > 0.05),
as illustrated in Figure 2.

Endonasal endoscopic examinations were
performed on patients from both Groups I and

Total SNOT-22 scores

subgroup 2A

II, with evaluations conducted using the Lund-
Kennedy scoring system. The distribution of
patients from Groups I and II according to
the Lund-Kennedy endoscopic assessment is
presented in Figure 3.

Statistical analysis was performed using the
Wilcoxon rank-sum test with a two-tailed critical
region to compare central tendencies between two
independent samples. The result was W = 170.0,

subgroup 2B

Figure 2. Distribution of patients in Group II based on SNOT-22 questionnaire results

n the Lund-Kennedy
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Figure 3. Distribution of scores based on endoscopic examination using the Lund-Kennedy scale
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indicating that the difference was not statistically
significant (p = 0.588, p > 0.05).

Discussion

A detailed analysis of all SNOT-22
questionnaire items was conducted, comparing
Group I with both subgroups. No significant
differences were found across most SNOT-22
parameters among the examined patients.
Fisher’s angular transformation method was used
for statistical analysis, showing that disturbances
in taste and smell in Subgroup 2B slightly
differed from the control group. However, these
differences were not statistically significant
(p=1.501, p>0.05).

These findings suggest that while some
patients with CRSwWNP and AERD who had
COVID-19 may have experienced taste and
smell disturbances, these symptoms were
not significantly pronounced or widespread
compared to CRSwWNP and AERD patients
without a history of COVID-19.

Overall, the data indicate no clear association
between prior COVID-19 infection and an
impact on sinonasal symptoms in patients with
CRSwNP and AERD. The subjective worsening
of CRSWNP and AERD symptoms following
COVID-19 infection could not be statistically
confirmed. Additionally, the endoscopic findings
in the nasal cavity of patients with a history of
COVID-19 did not significantly differ from
those of patients with CRSwNP and AERD who
had not contracted COVID-19.

Conclusions

The analysis of SNOT-22 results in both
groups and their subgroups revealed no
correlation between the worsening of chronic
rhinosinusitis with nasal polyps (CRSwNP) and
aspirin-exacerbated respiratory disease (AERD)
in patients with a history of COVID-19. The
obtained results suggest that COVID-19 does
not significantly affect sinonasal symptoms. This
finding is scientifically valuable, as it helps to
exclude the hypothesis of a pronounced negative
impact of SARS-CoV-2 infection on the course of
CRSwNP with AERD and confirms the relative
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stability of the disease. For clinicians, this provides
practical reassurance that disease management
in such patients does not require major modifica-
tions in the post-COVID-19 period.

It is important to note that this study did
not examine the impact of COVID-19 on
pulmonary symptoms, which are a leading
component of CRSwNP with AERD. Future
research involving allergists and pulmonologists
will allow for a more comprehensive assessment
of COVID-19’s role in the progression of
respiratory diseases associated with aspirin/non-
steroidal anti-inflammatory drug intolerance.
Finally, given the variability of viral infections,
it remains difficult to predict the long-term
consequences of COVID-19 in this patient
population, underscoring the importance of
continued observation and multidisciplinary

investigation.
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Brnuius nepenecenoro COVID-19 Ha cMHOHA32JIbHY CUMIITOMATHKY
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Anomauia: XpoHiuHUL PUHOCUHYCUM € NOWUUPEHUM 3AXB0PIOSAHHAM, W0 epadxcac 5-15% nacenenns
ma xXapaxkmepuszyemscsi MpUSAIUM 3aNnaleHHIM CIU3080i 000JIOHKU HABKOTOHOCOB8UX NA3YX. XPOHIUHULL
PpuHOCUHyCcum 3 noainamu cmaunosums npuobnuzno 18-20% ycix 6unaokie XpoHiuHO20 PUHOCUHYCUMY
ma Mae msaxicuull KiHiuHull nepebic NOPI6HAHO 3 XPOHIYHUM PUHOCUHYcumom 6e3 nouinie. Ocobaugy
2PYny nayienmia cKaaoaoms Xe0pi Ha XPOHIYHUL PUHOCUHYCUM 3 NOTINAMU, ACOYIUOBAHUL 3 ACHIPUH-
excnepb08anoio0 pecnipamopHolo X60pobolo, AKA BKIIOYAE ACMMY, PUHOCUHYCUM 3 NONINAMu ma
HenepeHoCUMicms HecmepoioOHUX Npomu3anaibHux npenapamis. Lle OocniddicenHs cnpsamosane
Ha oyinky enausy nepenecenoco COVID-19 na cunonazaibHy cUMNMOMAMUKY MA AKICMb HCUMMSL
V nayieHmié 3 XPOHIUHUM NONINOZHUM DUHOCUHYCUMOM MA ACHIPUHOB0I0 MPIAOO0 HA OCHOBI
auanizy nokazuuxie onumysaivhuka SNOT-22 ma endockoniunoi oyinku 3a wixanow Lund-Kennedy.
Jlocnioocenns nposoounocs npomseom 2022-2024 pokie, ceped amOy1amopHux nayieHmis KIiHiKu
Y «Incmumym omonapuneonoeii im. npogh. O.C. Konomitiuenka HAMH Ykpainuy. Byno 6idibpano
60 nayieumis sikom 6i0 18 0o 75 pokie 3 0iacHO30M XPOHIYHUU NONINO3HUL PUHOCUHYCUM 3
HenepeHoCUMICIIO HeCmepOoiOHUX NPOMU3ANAILHUX NPEeNnapamis, AIKUX po3nooLIuIU HA 081 2pynu. nepula
epyna (17 nayieumie) ne xeopina na COVID-19, opyea epyna (43 nayienmis) mana niomeepoxicenuii
anamnez COVID-19. Ilayiecumu Opyeoi epynu 6yiu 000amkoso noodileni Ha 08i nidepynu: nioepyna
24 (18 nayienmis), sxi ne 6ioznauunu enaugy COVID-19 na nepebic XpoHiYHO20 PUHOCUHYCUNMY, MA
nioepyna 2b (25 nayienmis), axi nogioomunu npo cy6'ekmusne nocipuwients cmawy nicisi COVID-19.
byno nposedeno anxkemysanns 3a donomozoro SNOT-22 ma enoockoniune 00CiONHCenHs 3 OYIHKOI 3a
wkanorw Lund-Kennedy. Ananiz ompumanux pe3ynibsmamis noxaszas, wjo cepeoHi 3Ha4eHHs y neputii
epyni cmanosunu 41,9 = 17,94, y opyein epyni — 43,62 + 20,12, 6e3 cmamucmuyHo 3HAYYUUX
giominnocmeti (p=0,812). ¥ nioepynax 24 ma 25 cepeoni banu cmanosunu 6ionogiono 44,3 + 19,4 ma
43,0 = 21,2, makoc 6e3 cmamucmuuno 3Hadywux siominnocmeti (p=0,874). Enoockoniuna oyinka
3a wkanorw Lund-Kennedy ne eussuna snaunux giominnocmeti mixc epynamu (p=0,588). Pezynomamu
oocniodcennsa ekazyiomv Ha me, wo neperecenuti COVID-19 ne maé cmamucmuuno 3Ha4yuo2o
8NIUBY HA CUHOHA3ANLHY CUMNMOMAMUKY V NAYIEHMIB [3 XPOHIUHUM NONINOZHUM PUHOCUHYCUMOM
ma acnipunogoio mpiadoi. COVID-19 ne cnpuuunug 3HayH020 No2ipuienHs KIIHIYHO20 nepeobicy
3aX60PIOGAHHS, WO NOMPEOYE NOOANLULUX OOCTIONHCEHb OJisl BUBHEHHS 1020 6NIUBY HA THULI ACNeKmu
pecnipamopHo2o 300p08 s y NayieHmie 3 AcnipuH-eKcnepoo8anoo pecnipamopHo X6opoooro.

KurouoBi cioBa: Acnipun-inaykoBana actma; COVID-19; 3axBoproBaHHS TUXAJIbHUX IUISIXIB;
Ha3aJbH1 MOJIIMN; PUHOCUHYCHUT; TECT OL[IHKA CHHOHA3AJIbHUX CUMITTOMIB.
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