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Abstract

Introduction. Polyposis rhinosinusitis (PRS) is based on a chronic inflammatory
hyperplastic process in the mucosa of the nasal cavity and paranasal sinuses (PNS).
According to the consensus on biological therapy for PRS in combination with or without
bronchial asthma (BA), which is one of the most recent consensus documents of the
European Forum for Research and Education in Allergy and Airway Diseases (EUFOREA),
published in December 2019, the conventional sign of decompensation of medication
controlisthe needfor surgical treatment or systemicadministration of glucocorticosteroids
(GCs) due to active polyp growth. Currently, the basic treatment of patients with PPCis the
long-term use of intranasal corticosteroids (INCs), which leads to improved quality of life
while minimizing the risk of exacerbations and complications.

Purpose. To evaluate the efficacy of the basic therapy of intranasal glucocorticosteroid
nasonex in the complex treatment of polyposis rhinosinusitis in its different phenotypes.
Materials and methods. All patients with recurrent PRS were divided into 3 equal
phenotypic groups of 40 people each: group 1 - PRS without bronchial asthma and
respiratory allergy, group 2 — PRS and atopy, group 3 - PRS and nonallergic bronchial
asthma. The follow-up period was 3 years.

Results. The use of the algorithm of staged therapy of PRS, dynamic observation of these
patients by an otorhinolaryngologist and an allergist-immunologist, basic therapy with
constant correction of treatment once in 3 months allowed to achieve stabilization of the
inflammatory process along the whole length of the respiratory tract and to reduce the
need for surgical treatment.

Conclusion. In polyposis rhinosinusitis long-term use of INCs mometasone furoate is the
main means of basic antirecurrent therapy and is accompanied by clinical efficacy and
absence of undesirable side effects.

Keywords: polyposis rhinosinusitis, therapy, intranasal glucocorticosteroids, cytokines,
nasonex
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Pesiome

BBegeHwme. B ocHoBe nonmnosHoro puHocuHycuTa (MPC) neXxnT XpoHMYecKnin Bocnanu-
TeNIbHbIV FMNepnIacTMYecKknii NpoLecc B CIM3UCTON 060SI0UKe NONOCTN HOCa 1 OKOJIOHO-
coBbIx na3yx (OHM). Mo gaHHbIM KOHCeHCYca no 6uonornyeckon Tepanuu MNMPC B coyeTa-
HUK C 6poHxmanbHom actmoln (BA) nnmn 6e3 Hee, ABNAIOLWErOCA OAHVM M3 NOCNEAHUX CO-
rnacuTenbHbIX AOKYMeHTOB EBponeickoro popyma no ncciefoBaHAM 1 06pa3oBaHmio
B 06nacTn anneprum 1 3abonesaHunii AbixateNbHbIx NyTein (European Forum for Research
and Education in Allergy and Airway Diseases, EUFOREA), koTopblii 6bin onybnnkoBaH B
pekabpe 2019 r., yCNoBHbIM 3HaKOM ieKOMMeHcaLumy MeArKaMeHTO3HOTO KOHTPONA Cy-
XNT HEOOXOAMMOCTb NPOBEAEHMA XMPYPrMUYECKOro fIeUeHnsa UM CMCTEMHOTO BBefeHNA
rntokokopTukoctepouos (MKC) 1M3-3a akTMBHOrO pocTa NOAUMNOB. B HacTOAWNIA MOMEHT
6a30BbIM NleyeHnem naymeHToB ¢ MPC aBnAeTcA ANMTeNbHOE NCMONb30BaHVe UHTPaHa-
3a/IbHbIX KOPTUKOCTepOorAoB (MHITKC), uTo NpMBOANT K YNYYLIEHWNIO KaUeCTBa »KU3HU, CBO-
AA K MUHUMYMY PUCK 060CTPEHUI N OCNIOXKHEHWIA.

Lienb. OueHuntb 3dpPeKTNBHOCTb 6a30BOI Tepanumn MHTPaHa3anbHOTO MIOKOKOPTUKOCTe-
poufa Ha3oHEKC B KOMMIEKCHOM fle4eHUN NOJSIMMO3HOIO PUHOCUHYCUTA NPY €ro pasHbiX
deHoTMnax.

Matepuanbl n metogbl. Bce nayuweHTbl ¢ peungmsupyowmm MPC Gbinn pasgeneHsbl
Ha 3 paBHble peHoTUNMYecKme rpynnbl no 40 yenosek B Kaxkgow: 1-a rpynna — MNPC 6e3 BA
1 pecnnpaTopHon annepruu, 2-a rpynna — NPC v atonus, 3-a rpynna - NMPC n Heannepru-
yeckana bA. Cpok HabntopeHna — 3 roga.

PesynbraTbl. Vicnonb3oBaHue anroputma ctyneHyaton tepanum MNPC, anHammyeckoe Ha-
6ntofieHre 3TUX NaLMEHTOB OTOPUHONAPVIHIONIONOM 1 asyieProsioroM-MMMYHOOroM, 6a-
30BadA Tepanua MHIKC ¢ NocToAHHOM KoppeKuuren nevyeHuna 1 pa3 B 3 mecAua No3Boanao
[o6yTbCA CTabunmsaumm BoCnanmnTeslbHOro NpoLecca Ha BCem NPOTAKEHUN [ibIXaTeSIbHO-
ro TpakTa v CHU3UTb NOTPEOHOCTb B XUPYPrMUYeCKoMm SieyeHuu.

3aknioyeHue. [1py NOANNO3HOM PUHOCUHYCUTE AANTENbHOE ncnonb3oaHmne NHIKC mo-
MeTa3oHa dypoaTa ABAAETCA OCHOBHbIM METOLOM 6a30BOW NMPOTMBOPELNANBHON Tepa-
NUN 1 CONPOBOXAAETCA KNNHNYECKON 3PPEKTMBHOCTBIO 1 OTCYTCTBUEM HEXeNaTeNbHbIX
NMoOGOYHbIX ABMEHNIA.
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KnioueBble cnoBa: NonnnosHbin PUHOCUHYCUT, TepanunA, NHTPaHa3aibHbI€ MOKOKOPTU-
KocCTepounabl, UUTOKMHbI, Ha30HEKC

B INTRODUCTION

Polyposis rhinosinusitis (PRS) is based on a chronic inflammatory hyperplastic process
in the mucosa of the nasal cavity and paranasal sinuses (PNS). Although many theories of
the etiopathogenesis of ORS have been proposed, none of them has been able to reliably
explain the process of polyp formation. Mucosal edema is considered to be the structural
basis for the development of PRS, with inflammatory mediators, cytokines, and adhesion
molecules playing a key role [1]. PRS in most cases shares with bronchial asthma (BA) the
pathophysiologic mechanism of Th2-type inflammation with predominance of eosinophils
and release of interleukins IL-4, IL-5, IL-13 [2]. The cornerstone of the management of
patients with both PRS and BA is the continuous local application of glucocorticosteroids
(GCs) with nonspecific anti-inflammatory effect in order to achieve optimal disease
control. In case of ineffectiveness of this group of drugs, short courses of systemic
administration of GCS or surgical treatment are performed in PRS [3]. The main goal of
therapy in the management of patients with PRS is the drug control of the disease, which
means increasing the interval of recurrence of polyp tissue growth on the background of
minimal baseline conservative therapy. According to the consensus on biologic therapy of
PRS with or without BA, which is one of the latest consensus documents of the European
Forum for Research and Education in Allergy and Airway Diseases (EUFOREA), published
in December 2019, the conventional signs of decompensation of drug control are the
need for surgical treatment or systemic administration of GCs due to active polyp growth
[4]. At the same time in PRS, there is a term "severity of disease", which means the degree
of severity of symptoms of the chronic inflammatory process. The patient’s persistent
presence of nasal congestion, mucopurulent nasal discharge, postnasal syndrome, facial
or headache, impaired sense of smell, fatigue, and sleep disturbance for 3 months is
considered relevant.

According to this consensus [4], in case of negative dynamics on the background
of baseline therapy, there are currently 5 criteria for making a decision on biological
anticytokine therapy: 1) proven type 2 inflammatory process based on the determination
of a number of biomarkers; 2) the need for systemic therapy with GCs in the last 2 years;
3) significant deterioration of the quality of life; 4) significant impairment of the sense of
smell; 5) the presence of comorbid BA. With previous PNS surgery, 3 criteria are sufficient
for bilateral PRS. Patients who have never had sinus surgery must meet at least four of the
above criteria to be eligible for biologic treatment.

Contraindications to biologic therapy are unilateral process, absence of signs of type 2
inflammation, cystic fibrosis, mucocele, confirmed immunodeficiency state and patient’s
personal qualities in the form of non-adherence to the prescribed therapy. It is also worth
noting that there is considerable variability in the degree of response to biologic therapy
due to the current lack of valid diagnostic markers and clinical experience with this group
of drugs in PRS. The criteria for a positive response to this type of treatment are:

1) reduction in the size of nasal polyps;
2) decreased need for systemic corticosteroids;
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3) dependence of the course of PRS on comorbid conditions;
4) improved quality of life;
5) improved sense of smell.

If 2 criteria are present, the response to treatment is poor; if 3—4 criteria are present, the
response is good; if all 5 criteria are present, the response is considered excellent. The first
evaluation is carried out 16 weeks after the start of treatment. If there is no effect, the course
of anticytokine therapy is discontinued. A repeat evaluation is performed after 1 year.

Therefore, the basic treatment of patients with PRS is the long-term use of intranasal
corticosteroids (INGCs), which leads to improved quality of life, while minimizing the
risk of exacerbations and complications [5]. They have high topical activity and, due to
their rapid inactivation in the liver and low bioavailability, minimal systemic effects [6].
Among this group of drugs, nasonex deserves special attention because the side chain of
the furoate ester makes the molecules of this drug very lipophilic, which allows them to
be easily absorbed by epitheliocytes and phospholipids of cell membranes of nasal and
PNS mucous membranes. This minimizes their systemic action and increases the duration
of local effect [7]. The anti-inflammatory effect of mometasone furoate is associated
with inhibition of synthesis of II-1, II-3, II-4, 1I-5, 1I-6, 1I-13, tumor necrosis factor (TNF)-q,
granulocyte macrophage colony-stimulating factor (GM-CSF, granulocyte macrophage
colony-stimulating factor), nitric oxide synthetase, cell adhesion molecules E-selectin and
ICAM-1 (intercellular adhesion molecule), inhibition of mucosal remodeling process and
activity of the main cells — eosinophils — participants of the pathological process in PRS
[8]. Receptors to GCs on the mucous membrane of the nose and paranasal sinuses exist
in 4 isoforms, the only active of which is GCRa, the rest GCRB, GCRS and GCRy retain
only some features of the full spectrum of activity. The most common of them is GCR{,
which has the ability to bind directly to the active monomer of GCRaq, creating an inactive
heterodimer, inhibiting the activity of GCRa, which causesits secondary resistance to INGCs.
The cytokines IL-1, IL-2, IL-4, IL-13, and TNF-a actively participating in the inflammatory
process in PRS activate alternative splicing mechanisms and increase GCR3 expression.
Thus, during prolonged inflammation, the density of GCRp increases, so sensitivity to
INGCs may decrease. It has been demonstrated that the mucosa of patients with PRS who
do not use INGCs shows higher expression of GCRp in polyp tissue compared to intact
mucosa [8]. This process may be reversible, and after topical and systemic application of
GCs in PRS, a significant increase in GCRa expression compared to their baseline level is
observed within 2 weeks. This explains the antirecurrent effect of INGCs when they are
used for a long period of time.

B PURPOSE OF THE STUDY

To evaluate the efficacy of basic therapy with intranasal glucocorticosteroid nasonex
in the complex treatment of polyposis rhinosinusitis in its different phenotypes.

B MATERIALS AND METHODS

During the period 2019-2023, 120 people (59 males, 61 females) with recurrent PRS
permanently residing in Samarkand and Samarkand region, mean age 52.12+11.05
(M#s) were under observation at Samarkand State Medical University. The presence
of bilateral polyposis rhinosinusitis was confirmed by endoscopic examination of the
nasal cavity and computed tomography of the PNS. All patients were consulted by an
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allergologist-immunologist for diagnosis of atopy and BA. Allergological examination
included anamnesis collection, scarification skin tests with standardized diagnostic
allergens.Exclusion criteriawere:unilateral process, presence of BA of any genesis,oncologic,
autoimmune pathology, genetic syndromes (cystic fibrosis, allergic granulomatous
or eosinophilic angiitis, Charles-Stross syndrome). To confirm or refute the diagnosis
of "bronchial asthma', external respiratory function was evaluated, and if necessary, a
bronchodilator test was performed (salbutamol at a dose of 100 mcg for up to 4 breaths
once). Patients with PRS were divided into 3 equal phenotypic groups: Group 1 included
patients with PRS without allergy and bronchial asthma (40 patients, age 51.4+1.3), Group
2 included patients with PRS combined with allergic rhinitis (AR) and/or without allergic BA
(ABA) (40 patients, age 51.44+2.28, ABA in 22 patients), Group 3 included patients with PRS
combined with non-allergic BA (nBA) (40 patients, age 54, 57+2.7). There were no statistical
differences between the groups in terms of the duration of PRS and BA, the prevalence of
the pathologic process in the PNS according to CT scan of the PNS, the degree of severity of
nasal polyps from the 1st to the 3rd degree [1, 3], and age. Previously, all patients had been
operated on for PRS in the scope of functional endoscopic sinus surgery (FESS) with bilateral
opening of the lattice, maxillary sinuses, and in some patients — frontal sinuses, after which
in 1-3.5 years there was a recurrence of polyp growth, and the patients were referred for
repeated surgical treatment. They underwent endoscopic polypotomy from 2 sides in the
conditions of a day hospital, after surgical treatment all patients were prescribed Nasonex
in the form of spray in the dose of 100 mg in each half of the nose 2 times a day (daily dose
400 mcg) for 6 months as a basic therapy and irrigation therapy of the nasal cavity mucosa
[3]. Patients used nasal sprays Nasonex®, Desrinit, and Nosefrin, which contain mometasone
furoate and are indicated for the treatment of PRS. A comparative study between the drugs
was not conducted, since the efficacy of each of them in this pathology has already been
proven. In addition, depending on the PRS phenotype, patients were managed according
to the algorithm of stepwise therapy of different PRS phenotypes developed by us [1, 4]. In
case of the 2nd and 3rd phenotype, the allergist treated BA and allergic rhinitis at the same
time. The first assessment of the nasal cavity was performed 3 months after the surgical
intervention; endovideoscopic examination recorded the presence or absence of nasal
cavity polyps and the degree of their prevalence. Endoscopic examination of the nasal
cavity 6 months after surgery was taken as the starting point of control of the effectiveness
of conservative treatment. If no recurrence of polyps was observed, the administration
of INGCs was stopped, if aggressive growth of polyps was observed, the daily dose of
nasonex was increased up to 800 mcg (based on our own experience in treatment of
patients with polyposis rhinosinusitis according to the instructions), if polyposis tissue in
the nasal cavity was in the same degree of severity as in 3 months after surgery, patients
continued to receive INGCs at a dose of 400 mcg/day. Every 3 months, patients underwent
endovideoscopic examination of the nasal cavity and recorded the degree of polyposis
process prevalence, which was the only criterion of polyp growth recurrence in our study
(1,3l

B RESULTS

In the 1st group in PRS without concomitant BA and atopy in 3 months after surgery
in 3 people (7.5%) due to active growth of polyps the therapeutic dose of INGCs was
increased up to 800 mcg/day, after which the pathological process stabilized (Figure).
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Dynamics of the need for the use of different doses of intranasal nasonex in different phenotypes of
polyposis rhinosinusitis

After 6 months good result and absence of nasal cavity polyps was observed in 15% of
patients, 75% of patients continued using INGCs at the dose of 400 mcg/day, in 4 people
(10%) the dose of nasonex was increased up to 800 mcg/day. Complete medication
control, allowing withdrawal of baseline therapy with INGCs after 1.5 years, was achieved
in 20% of patients, and after 3 years — in 25% of patients in the group.

The absence of polyposis vegetations in the nasal cavity during endoscopic
examination and clinical symptoms of chronic inflammatory process of the PNS
were noted. In 7 patients (17.5%) FESS was repeatedly performed in the period
of 1.5-2.5 years after the beginning of follow-up, and despite the technically correct
operation, in 3 months in 2 patients the growth of polyposis tissue resumed. Nevertheless,
the main group of patients had a good antirecurrent effect on the background of constant
use of INGCs in the dose of 400 mcg/day.

In the 2nd group of patients with atopy in 6 months after the operation all patients
had nasal polyps in the nasal cavity at the endoscopic examination, and in 22% — in case
of concomitant allergic rhinitis (group 2a) and in 86,4% - in case of comorbid ABA (group
2b) the dose of INGCs was increased up to 800 mcg/day. Two years after the surgical
intervention, 16.7% of patients in group 2a and 4.54% in group 2b showed absence of
polyposis vegetations in the nasal cavity on the background of drug therapy with INGCs.
44.5% of patients in group 2a and 27.3% in group 2b received standard doses of intranasal
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mometasone furoate. During the first 2 years of follow-up uncontrolled course of PRS was
observed in 10 patients (25%), 5 patients were reoperated, and all these patients had
concomitant ABA in addition to allergic rhinitis. Nevertheless, after 3 years of treatment
22% of patients with concomitant AR and 13.6% of patients with concomitant ABA showed
absence of nasal cavity polyps, which allowed to cancel INGCs, in 50% of patients in both
groups stabilization of pathological process was achieved against the background of
constant use of INGCs in the dose of 400 mcg/day and treatment of concomitant comorbid
allergic disease. Thus, concomitant allergic pathology of the upper and lower respiratory
tracts led to more complicated drug control of PRS. Group 3 had the most aggressive
course of PRS in PRS + nBA. By the end of the second year only 2 people (5%) had an
opportunity for discontinuation of the basic therapy with INGCs due to the absence of
nasal polyps. During the period of 1-1.5 years after the last operation repeated FESS was
performed in 6 people, in 9 more people short courses of systemic corticosteroid therapy
were performed. However, by the end of the 3rd year at the next control endoscopic
examination of the nasal cavity in 3 people (7.5%) the absence of polyp growth recurrence
was noted, and in 45% - medical control was achieved against the background of basic
therapy with INGCs at a dose of 400 mcg/day and 47% at a dose of 800 mcg/day with
achieved stabilization of the course of nBA.

B DISCUSSION

Polyposis rhinosinusitis is characterized by persistent inflammation, which requires
constant dynamic monitoring and correction of drug treatment depending on the
patient’s condition. Long-term continuous use of intranasal glucocorticosteroids as a basic
therapy allows to reduce the size of polyps and the probability of recurrence after surgery
and to reduce the severity of clinical symptoms, including impaired sense of smell and
nasal congestion [7]. Management of PRS patients by an otorhinolaryngologist together
with an allergist-immunologist allows simultaneous control of the inflammatory process
throughout the respiratory tract and joint adjustment of drug treatment regimens. All this
allows to control the course of PRS in all clinical phenotypes in patients with recurrent
process and reduce the number of surgical interventions. According to our observations,
no adverse events were observed in patients using all preparations of mometasone
furoate nasal spray, except for occasional burning sensation, despite their long-term use
for 3 or more years. A systematic literature review analyzing the effect of modern INGCs
on atrophic processes of the nasal mucosa showed that this is a very rare complication in
PRS, independent of the drug dose or duration of its use; INGCs had no significant effect
on the integrity and did not lead to thinning of epitheliocytes and basal membrane of
the mucosa. The decrease in the number of bocaloid cells and submucosal glands after
treatment with INGCs in patients with PRS is one of the therapeutic mechanisms leading
to a decrease in mucus production and rhinorrhea severity [5], which clinically may be
manifested by dryness of the nasal mucosa.

It was noted that there was a great variety of prescribed INGCs, including "off label’,
which makes no sense due to the increased activity of patients who try to check all
prescriptions of doctorsin the Internet sources available to them and check the correctness
of the prescription of drugs with the instructions [8]. In polyposis rhinosinusitis, the drug
containing mometasone furoate is administered in 2 doses (50 mcg) in each half of the
nose 2 times a day (total daily dose 400 mcg) to adult patients from 18 years of age [6].
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B CONCLUSION

In polyposis rhinosinusitis, long-term use of nasonex is the main means of basic
antirecurrent therapy of this disease and is accompanied by clinical efficacy and absence
of serious undesirable side effects.
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