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Pedepar/aHoTanis:

1. AHOCMis1 € 0COGIMBO BUPA3HOIO Cepel CHHOHA3aJIbHUX CUMIITOMIB Y MAlli€HTiB IIPU TOCTPOMY ITIOCTBIpYCHOMY
punocunycuti (I'PC), cnpuunnenomy COVID-19. OgHuM i3 nepcrnekKTUBHUX METOZ|B JIiKyBaHHS HIOXOBOI AUCHYHKIL]
nicast COVID-19 e TpeHyBaHHS HIOXY, OJIHaK TPMBAIOTh OOTOBOPEHHS IOA0 Hale(EKTUBHIIIOTO PEKUMY TPEHYBaHb.
Merta gocigpKeHHs — NigBULeHHS €(PeKTUBHOCTI IiarHOCTUKHY Ta JIiKyBaHHSI XBOPUX Ha FOCTPUI PUHOCUHYCUT
nicnst nepeHeceHoro COVID-19 Ha OCHOBI NaTOr€HETUYHOTO OOI'PYHTYBAHHSI METO/IiB 1ialHOCTUKU Ta peadiyiTtanii
XBOPHX 3 HIOXOBOIO IUCQYHKIIi€I0 3 BUKOPUCTAHHS 0JIbPAKTOPHOI'O TPEHYBaHHS B KOMOiHaLLii 3 JuXaJbHUMU
BIIpaBamMu. [lepmum eTanom JOCHiIKeHHs 0yJ10 IPOBEAEHO PETPOCIEKTUBHMI aHai3 370 apxiBHUX icTOPil
XBOpOOY Nali€eHTiB, sKi IepedyBasy Ha JIiKyBaHHI B EHTPi HaJaHHS MeAU4YHOI foromoru xsopum 3 COVID-19 nns
IOCJIiI)KEHHSI B3A€MO3B'SI3Ky MiXK KJIIHIYHMMU ocobuBocTsIMU nepebiry I'PC ta nepe6irom HEBMOHIi, CIpUYMHEHO]
COVID-19. BcraHoBeHO, 110 NOPYIIEHHS HIOX0BOI PyHKIi, aconiiioBane 3 I'PC npu SARS-CoV-2-indexuii,
IIPOJEMOHCTPYBAJIO IPOTHOCTAYHE 3HAUYEHHS IO/I0 PO3BUTKY OisIbllI JIETKOTO Iepediry MHEeBMOHI y

rocIIiTani30BaHuX nalieHTiB. Jpyrum etTanom 6ysio poBeJeHO IIPOCIeKTHBHE NOCTiIKeHH s, obcTexxeHo 130



XBOpHX (42,8+11,2 pokiB) Ha nocTBipycHuil I'PC 3 HI0OX0BOIO AuCPyHKUi€l0, cnpuunHenoo COVID-19: 1 rpyna (20
ocib) 3 aHocMielo, 2 rpyma (53 ocobn) 3 rinocMieto Ta 3 rpyna (57 ocib) 3 Cy0’€eKTUBHO BiZTHOBJIEHMM HIOXOM. XBOPUM
IIPOBOJMJIY 30ip aHaMHe3y, CKapr Ta 3arajlbHe OTOJIAPMHIOJIOTiYHE OOCTEXKEHHS!, OL[iHKY SIKOCTi KUTTSI
onutyBanbHuKamu SNOT-22 ta sQOD-NS, KOHyCHO-TIpOMEHEBY TOMOrpadilo HABKOJIOHOCOBUX Ma3yX,
puHOMaHOMeTpilo Ta onbdakromeTpito Sniffing Sticks, caxapuHOBHUIA TECT Ta OLIHKY YaCTOTH OGUTTS BillOK
LMJIiapHOTO eriTeJiito, iIMyHOIoTiYHOTO focifKeHHs npo3ananbiux (IL-1b, IL-6, IL-8) Ta npoTusananbHux
1uToKiHiB (IL-10, IL-1RA) ci1130B0i 0607I0HKY TOPO>KHUHU HOCA, @ TaKOX TOCiTKeHHS! OKMCHO-BiTHOBHOTO
romeocTasy. JIikyBaHHS NallieHTiB TPOBOJMJIOCH 3TifjHO 3 YHi(IKOBAHOTO KJIiHIYHOTO MPOTOKOJY «['ocTpuit
puHocuHycuT» N21793 Bin 13.10.2023 poky. Takosx 6ysi0 po3pobiieHo nepcoHidikoBaHy porpamy HIOXOBOI
peabinitanii y Burssani onb(pakTopHOro TpeHyBaHHs B KOMOiHali 3 guxanpHuMU BlipaBamu. OsibPakToMeTpUYHe
IOCJIiIKEeHHS BUSIBUJIO [IOPYIIEHHS HIOXY Pi3HOT'O CTYIEHSI TSDKKOCTI y MALie€HTIB 31 3HVDKEHHSIM TOPOTOBOTO
CIOPUIHATTS Ta igeHTudikauii 3anaxis. Kuiniuni nposisu ['PC manu noMmipHuit CTyNiHb BUPQKEHOCTI 32 JaHUMU
SNOT-22, punomaHoMeTpii Ta PyHKLIOHATIBHUM AOCHIIPKEHHSIM MUTOTJIMBOrO erniTesiio. 3a pe3ysabramu KT-
IOCJIiIKEHHS BCTAaHOBJIEHO, 10 Y nauieHTiB 1 Ta 2 rpynu HaiyacTime crocrepirascs TuI 111 rinbuHM HIOXOBOI SIMKU
y 65% Ta 49,1% xBOpuX BifNOBigHO, y NauieHTis 3 rpynu - tun II (42,3%). I1noma HioxoBoi winuHu B 1 rpyni 6ys1a
IOCTOBIpHO WIMPILIOIO HiX B 2 Ta 3 rpynax (p<0,05). BusiByieHO 3B’130K MiXK iIHTEHCHBHICTIO MICL[€BOT0 3aIajieHHs Ta
CTYyIIEHEM BTPATU HIOXOBOTO CIIPUIHATTS BHACJIiJOK IOPYLIEHHs 6aaHCy [Ipo3anajbHUX Ta IPOTU3ANAJIbHUX
uuToKiHiB. Cepep, LOCiI)KyBaHUX Npo3ananbHux megiatopis (IL-1o, IL-6 Ta IL-8) Haii6inbm BUpakeHe MigBUILEHHS
piBHs OyJ10 BigzHaveHo A4 IL-10 ta IL-6 (p<0,001). Bys10 BCTaHOBJIEHO 3B'SI30K MiXK BHYTPilIHbOKJIITUHHUMU PiBHIMU
aKkTuBHUX (HOpM KUCHIO (ADK) y IMPKYJIIOI0YMX IPAHYJIONUTAX, JiM(OLUTAX Ta EPUTPOLMUTAX Ta CTYIIEHEM
osbdakTopHOi guc@yHKUii y nauieHTiB nicast COVID-19. Tak, nanienTu 1 rpynu manau LOCTOBIPHO BUILY
inTeHcuBHicTb nponykuii AQK, nopisHsHO 3 2 Ta 3 rpynamu (p <0,001). [IpoBeneHa peabiniraliiiHa nporpama
nepcoHidikoBaHOTro 01bPAaKTOPHOTO TPEHYBaHHS B KOMOIHALIi] 3 TUXaJbHUMU BIIpaBaMu IIPOJEeMOHCTPYyBaIa
BUCOKY €(dEeKTUBHICTb y BiJHOBJIEHHI HI0X0BOI QYyHKIIi y nauieHTis nicss nepeneceHoro COVID-19. Haii6inb1n
BUPaKeHU! e(peKT criocTepiraBcs y NaljieHTiB 2 rpyny, Je BiJHOBJIEHHs HIOX0BOI QYHKIII BigMmivanoce y 57,5% Ta
3arasipHe nipBumenHs TDI Ha 9,2 6anu. Y nauieHTi 1 rpynu 6inbiicTs (75%) Manu rinocmiro, ogHaK BigMidaaoch
3arasipHe niaBumeHHs TDI Ha 15,5 6aniB. 3acTocyBaHHS IHUxXaJbHUX BIPAB MifICHIII0BAJIO0 €PEeKTUBHICTh HIOXOBOTO
TpPeHyBaHHS, Hail6inbll BUpaKeHNn eeKT NallieHTH Bigmidasu Mif 4yac BUKOHAHHS (OPCOBAHOTO IUXaHHSI.
Kaio4oBi cioBa: HioxoBa gucdyHkuisg, COVID-19, rocTpuil puHOCMHYCHUT, aHOCMisl, 3aKJIa[eHiCTh HOCA, KIIiHIYHUN
nepe6ir, rocmitanizaiiss, SARS-CoV-2, naHi koMIToTepHoi ToMorpadii, MUTOTIIMBUI eMiTeii, 3armanbHi Ta
IIPOTU3aMasbHi UUTOKIHM, aKTUBHI (POPMU KMCHIO, peClipaToOpHi IOPYILIEHHS], 3[l0POB’s JIIOJUHU, MeAUYHA

JiaTHOCTUKA.

2. Anosmia is particularly prominent among the sinonasal symptoms in patients with acute post-viral rhinosinusitis
ARS caused by COVID-19. Olfactory training is one of the promising methods for treating olfactory dysfunction
following COVID-19, however, discussions continue regarding the most effective training regimen. The purpose of
the study is to improve the effectiveness of diagnosis and treatment of patients with acute rhinosinusitis following
COVID-19, based on a pathogenetically justified approach to diagnostic methods and rehabilitation for patients
with olfactory dysfunction using olfactory training combined with breathing exercises. The first stage of the study
involved a retrospective analysis of 370 archival medical records of patients treated at the COVID-19 care center to
examine the relationship between the clinical characteristics of ARS and the progression of COVID-19-induced
pneumonia. It was established that olfactory dysfunction associated with ARS in SARS-CoV-2 infection
demonstrated prognostic value for a milder course of pneumonia in hospitalized patients. The second stage
involved a prospective study, in which 130 patients (mean age 42.8+11.2 years) with post-viral ARS and COVID-19-
induced olfactory dysfunction were examined and divided into 3 groups: Group 1 (n = 20) with anosmia, Group 2 (n
= 53) with hyposmia, and Group 3 (n = 57) with subjectively restored olfaction. The patients' assessment included
medical history collection, analysis of complaints, and a general otorhinolaryngological examination. Quality of life
was evaluated using the SNOT-22 and sQOD-NS questionnaires. Instrumental and laboratory diagnostics
comprised cone-beam computed tomography of the paranasal sinuses, rhinomanometry, Sniffin' Sticks



olfactometry, the saccharin test, and assessment of the ciliary beat frequency of the ciliary epithelium.
Additionally, an immunological study of pro-inflammatory (IL-1b, IL-6, IL-8) and anti-inflammatory (IL-10, IL-1RA)
cytokines in the nasal mucosa was performed, along with an evaluation of redox homeostasis. The treatment of
patients was conducted according to the unified clinical protocol “Acute Rhinosinusitis” No. 1793, dated October
13, 2023, Additionally, a personalized olfactory rehabilitation program was developed, consisting of olfactory
training combined with breathing exercises. Olfactometry revealed olfactory impairment of varying severity,
characterized by decreased threshold perception and odor identification. The clinical manifestations of ARS were
of moderate severity, according to SNOT-22 scores, rhinomanometry data, and functional studies of the ciliated
epithelium. Computed tomography findings demonstrated that Type III olfactory fossa depth was most frequently
observed in patients of Groups 1 and 2 (65% and 49.1%, respectively), whereas Type Il predominated in Group 3
(42.3%). The olfactory cleft area in Group 1 was significantly wider compared to Groups 2 and 3 (p < 0.05). A
relationship was identified between the intensity of local inflammation and the degree of olfactory loss, resulting
from an imbalance between pro-inflammatory and anti-inflammatory cytokines. Among the pro-inflammatory
mediators studied (IL-1b, IL-6 and IL-8), the most pronounced increase was observed in IL-1b and IL-6 (p < 0.001).
An association was established between intracellular levels of reactive oxygen species (ROS) in circulating
granulocytes, lymphocytes, and erythrocytes and the severity of olfactory dysfunction in patients following
COVID-19. Specifically, patients in Group 1 exhibited a significantly higher intensity of ROS production compared
to Groups 2 and 3 (p< 0.001). The rehabilitation program of personalized olfactory training combined with
breathing exercises demonstrated high effectiveness in restoring olfactory function in patients after COVID-19.
The most pronounced effect was observed in Group 2, where recovery of olfactory function was noted in 57.5% of
patients, along with an overall increase in TDI score by 9.2 points. In Group 1, the majority (75%) transitioned to
hyposmia, though an overall increase in the TDI score of 15.5 points was recorded. The inclusion of breathing
exercises enhanced the effectiveness of olfactory training, with the most pronounced benefit observed during
forced breathing. Keywords: olfactory dysfunction, COVID-19, acute rhinosinusitis, anosmia, nasal congestion,
clinical course, hospitalization, SARS-CoV-2, computed tomography data, ciliated epithelium, pro-inflammatory
and anti-inflammatory cytokines, reactive oxygen species, respiratory disorders, human health, medical
diagnostics.
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InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. [lonnoBu4 Bacuib IBanoBHY

2. Vasyl I. Popovych

KBasigikamis: g.men.n., npodecop, 14.01.19
InenTudgikarop ORCID ID: 0000-0002-2898-8474
JopaTrkoBa inpopmanis:

IToBHEe HafIMeHyBaHHSI IOpH,ZII/I‘-IHOi 0CO00H: Bumuii IIPUBAaTHUIY HaBYaJIbHUM 3aKiaf, «JIbBiBCbKU

MeJUYHUI YHIBEPCUTET»

Kog, 3a €IPIIOY: 32893200

Micue3Haxoa KeHHS: By B.ITonimyka, JIbBiB, 79018, Vkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpassiHHS:

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Iyxnik Cepriit Muxainsosud

2. Serhii M. Pukhlik

KBasigikamis: n.men.n., npodecop, 14.01.19

InenTudgikarop ORCID ID: 0000-0001-7196-9642

JopaTrkoBa indpopmanis:

IToBHEe HaﬁMeHyBaHHH IOpH,ZII/I‘-IHOi 0CO0OH: OnechbKuil HALIOHATBHUI MeIUYHUI yHiBEpCUTET
Kog, 3a €IPITIOY: 02010801

Micue3HaxoaKeHHS: BanixoBChbKuii npoByJok, Oneca, 65082, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: MiHiCTEPCTBO 0XOPOHY 310POB's YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Kanamuuk-Bakysnenko HOmig MuxaisiBHa

2. Yuliia M. Kalashnyk-Vakulenko
KBasigikanis: k.men.n., gou., 14.01.19
InenTudikarop ORCID ID: 0000-0002-7733-3503

JopaTrkoBa indpopmamnist:



IIoBHe HaflMeHYBaHHﬂ IOpI/I,uH‘{HOi 0COOM: XapKiBCbKUI HaLliOHAJIbHUI MEOUYHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 01896866

Micue3Haxoa>keHHS: [Tpocnekt Hayku, Xapkis, XapkiBcbkuii p-H., 61022, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHU 30POB 'Sl YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIbHOCTI

YymaueHko TersaHa OsekcaHapiBHa

YymaueHko TeTssHa OsexkcaHpiBHA

CremnaneHko Ayta OneKkcaHapiBHa

FOpuenko TetsHa AHaTosiiBHA

Opuenko TersiHa AHaTosIiBHA



