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NHabeknuu MOYEBBIBOIAININX IIyTEH MMPU IIUPPO3€ MEeUEeHU
E.I'. Manaesa, 11.0. Ctoma

YO «I'omenvckuil 2ocydapecmeerHblil meduyuHckuil yHusepcumem», l'omenw, Pecnybauxka beaapyco

AHHOTAIIUA

BBegenue. Bakrepuanpuble HHODEKIUN — YacTas MATOJIOTH Y AIIHEHTOB ¢ uppo3om mevyeru (11I1). Haubosee
pacipocTpaHeHHBIMH CPEN HUX SIBJISIOTCS HH(PEKITMH MoueBbIBOAAIUX myTeii (MMBII).

IT e 1 b . WBy4nTh 4acToTy, 0COGEHHOCTH TeueHus, hakTopbl pucka IMBII y rocnuTaun3upoBaHHBIX manueHTos ¢ LT,
IIPOTHO3 3a00JIeBaHUsI B 3aBUCUMOCTH OT Hasmuust IMBII.

Martepuaab U MeTO/bl. [IpoBeeHO IPOCIEKTUBHOE 0OCEPBAIMOHHOE UCCIIEZ0OBaHNE 338 TOCITUTAIN3H-
poBanHbIX narueHToB ¢ L[I1 B Bo3pacre ot 30 710 84 et (Meguana 55,00 (45,00; 63,00) rona), mykuuH — 189 (55,92 %),
JKEHITUH — 149 (44,08 %). 1111 knacca A 6611 y 78 (23,08 %) maiuenToB, kiaacca B — y 118 (34,91 %), kinacca C — y 142
(42,01 %). BakrepruanbHble UHPEKITUN THATHOCTUPOBAHBI ¥ 172 (50,89 %) maruenTtos c¢ III1. I[TanpeHTaM MpOBEEHO KITH-
HHUYECKoe 00CIIeZIoBaHte, CTaHAaPTHOE HHCTPYMEHTAIbHOE U JTabopaTOPHOE UCC/Ie/IOBaHKe, UCCIIeZIOBAaHEe MOUH B IMHA-
MUKe Ha MUKPOQJIOPY ¥ YyBCTBUTETHHOCTh K aHTUOMOTHKAM C HCIIOJIb30BAaHUEM TPAJAUIMOHHBIX METO/IUK MUKPOOHOJIO-
TUYECKOTO HCCIIEOBAHMUS.

PesyxnbTarsl . Ynanuerros c LT yacrora UMBII cocrasuina 37,87 %, 6ecciMITOMHON GaKTEPUYPUU — 23,96 %.
VMBI vare AuarHocTUPOBaHbI y skeHInuH ¢ [T (CooTHOIIEeHNE JKEeHIITUHBI U MY>KUUHBI 57,81 % 1 42,19 %, p < 0,001),y
MMaIueHToB ¢ AekommnencupoauubiM LI1 (p < 0,001), ¢ gnurensHocThio IIT MeHee 5 Jtet (p = 0,016). UMBII nporekaniu
¢ tHGEKIMAMHU JPYTUX JOKUIN3ANUH B 45,31 % cayuaes. [Ipu IIIT npeobaagasmu MMBII ¢ cCTEeMHBIMU MTPOSBIEHUSIMHU
(79,69 %); aHATOMHUYECKUMH U CTPYKTYPHBIMU U3MEHEHUSMHU OPTaHOB MOYEBBIIETUTEIHHON CUCTEMBI 10 JAHHBIM BHU3Y-
AJIM3AIUOHHBIX HCCIEA0BAHUN (79 %); MH(]EKINH, CBsI3aHHBIE C OKA3aHUEM MEUIIMHCKOHN ToMoIu (44,53 %); karerep-
acconuupoBaHHble nHbeKIUH (56,25 %); nHbeknun ¢ pakropamu pucka (PP) (94,5 %), B Tom unciie 601ee ogHoro OGP —
75 %.Y 70 % nanuentos ¢ IIIT u UMBII HaCTyIuI CMepTeTbHBIN UCXO/ 3a00IeBaHMs B TEUEHUE 45 MeC HAOII0IEHUS, UTO
3HAYUTEJIBHO BBIIIIE TI0 CpaBHEHUIO ¢ manuenTamu 6e3 UMBII — 34 % (p < 0,001).

3axknmwueHue. Boicokas gacrora UMBII y rociurasmusupoBaHHbIx manueHToB ¢ 111, ocsokHEHHOE TeueHHe ¢
HasimureM OP, CHCTEMHOr0 BOCIIAJTUTEILHOTO OTBETa, MH(EKITUI APYTUX JIOKATU3aIH, aCCONUAIUs ¢ HeOIaronpusT-
HBIM IIPOTHO30M 3a00JIEBaHUS CBUETEJIHCTBYIOT O HEOOXOIUMOCTH UX CBOEBPEMEHHOU JUATHOCTUKH U METUIMHCKOMN
NpOPHIAKTUKH.

Kmouesnle cnroea: nuppos NeYeHu, HHQPEKINN MOUEBBIBOAIINX ITyTEN.

O6paszen nurtupoBaHua: Manaesa E.I'., Croma 1.0. H}eKIuu MOUEBBIBOANNX IIyTE€H IIPU IUPPO3eE IIe-
uenu // Journal of Siberian Medical Sciences. 2026;10(1):32-44. DOI: 10.31549/2542-1174-2026-10-1-32-44

Urinary tract infections in liver cirrhosis
E.G. Malaeva, 1.0. Stoma

Gomel State Medical University, Gomel, Republic of Belarus

ABSTRACT

Introduction. Bacterial infections are a common pathology in patients with liver cirrhosis (LC) among which
urinary tract infections (UTIs) are widely spread.

A i m . Tostudy the incidence, features of the course, risk factors of UTIs in hospitalized patients with LC, and the disease
prognosis depending on the presence of UTIs.

TocTymuia B peJakifuio 08.12.2025 Received 08.12.2025

IIpoma penieH3UpOBaHUe 22.01.2026 Revised 22.01.2026

ITpuHATa K My6IMKAIUU 24.02.2026 Accepted 24.02.2026

Aemop, omeemcmeeHHbLil 3a NepenucKy Corresponding author

MasaeBa Exarepuna I'ennajpeBHa: YO «T'oMesbCKHUil rocyfapcTBEHHBII Ekaterina G. Malaeva: Gomel State Medical University, 5, Lange str.,
MeINIINHCKUI YHUBepCUTET». 246013, Peciyonuka Benapycs, r. Tomers, Gomel, 246013, Republic of Belarus.

yi1. Jlaure, 5. E-mail: dr-malaeva@mail.ru

E-mail: dr-malaeva@mail.ru

32 Journal homepage: http://jsms.ngmu.ru



Malaeva E.G., Stoma I.0O. / Journal of Siberian Medical Sciences Vol. 10, No. 1 (2026)

Materials and methods. Aprospectiveobservational study involving 338 hospitalized patients with LC
aged 30 to 84 years (median, 55,00 (45,00; 63,00) years), 189 (55,92%) men and 149 (44,08%) women was conducted.
Child-Pugh class A liver cirrhosis was diagnosed in 78 (23,08%) patients, class B — in 118 (34,91%), class C — in 142
(42,01%). Bacterial infections were detected in 172 (50,89%) patients with LC. Clinical examination, clinical investigations
and laboratory tests, urine culture with antimicrobial susceptibility testing using conventional microbiological methods
were performed in all the patients.

Results. Inpatients with LC, the incidence of UTIs was 37,87%, and the incidence of asymptomatic bacteriuria —
23,96%. UTIs were more common in women with LC (female to male ratio was 57,81% vs. 42,19%, p < 0,001), in patients
with decompensated LC (p < 0,001), and in those with LC duration of less than 5 years (p = 0,016). UTIs co-existed with
other infections in 45,31% of cases. In patients with LC, UTIs with systemic manifestations (79,69%), with anatomical and
structural changes of the urinary tract according to imaging studies (79%), healthcare-associated infections (44,53%),
catheter-associated infections (56,25%), and infections with risk factors (RFs) (94,5%), including more than one RF in 75%
of cases, predominated. Among the patients with LC and UTIs 70% died within 45 months of follow-up, which was signifi-
cantly higher compared to patients without UTIs — 34% (p < 0,001).

Conclusion. Thehighincidence of UTIs in hospitalized patients with LC, the complicated course with the pres-
ence of RFs, systemic inflammatory response, co-infections, and the association with an unfavorable prognosis of the dis-

ease indicate the need for their timely diagnosis and medical prevention.

Keywords: liver cirrhosis, urinary tract infections.
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BBEJAEHHUE

TepMuHOM «HHODEKITHUS MOYEBBIBOJIAIINX ITyTEH»
(MMBII) o603Ha4yalOT BOCHATUTEIbHBIA IPOIIECE,
JIOKQIU3YIOITUICS B PA3JINYHBIX OT/I€JIaX MOYEBBIZE-
JIUTEJTBHOU CHUCTEMHI [1, 2]. KiTMHUYeCKH yCTaHOBUTD
VPOBEHb, Ha KOTOPOM IIPOTEKAET BOCIIAJIUTETHHBIN
mmporiecc, ObIBAeT CJI0KHO, B CBA3U ¢ ueM B MexxayHa-
ponHOU KiaccuduUKanuu 0oJie3HeH 10-TO MEPECMO-
Tpa BBIIEIAIOT pyopuKky N39.0 — MHbeKIusa Moue-
BBIBOJISAININX ITyTel 0e3 YCTAaHOBJIEHHOHN JIOKAJIN3a-
nuu. Bo MHOrmMX crpaHax IpefIIOYUTAIOT H30eraTh
TONHMYECKOH JMArHOCTUKH, TOBOPSI O HEOCJIOJKHEH-
HOH, OCJIOXKHEHHOU U penpauBupytomei MBI [3].

ITo BO3BHUKHOBEHUIO BBIIEJIAIOT HH(EKIINY, CBS-
3aHHBIE C OKAa3aHUEM MEIUIIMHCKOW IMOMOIIU, H
WHO)EKIUY, He CBA3aHHbIE C OKA3aHUEM MeIUIIIH-
ckoit momomu (MCMII / wue-MICMII cootrBet-
CTBEHHO). YYaCTBYIOIIHE B SIUJIEMUYECKOM IIPO-
necce VICMII Bo36yauTeNu CymIeCTBEHHO OTIMYa-
IOTCSI TI0O OCHOBHOMY 3KOJIOTHYECKOMY pe3epByapy.
Bosoyaurensimu VMICMII ABASOTCS KaK BBICOKO
[aTOTeHHbIe BO3OYAUTEN, TAK 1 MUKPOOPTAaHU3MbI
C HU3KOU IaTOT€HHOCTHIO (YCJIOBHO-IIATOTEHHBIE
MHKPOOPTraHu3Mbl). [Ipu aTOM, ecytu i pa3BUTHUS
MHOGEKIIMOHHOTO IIPOIlecca, BBI3BAHHOTO IIATOTEH-
HBIMH MUKPOOPTaHH3MaMHM, KaK IIPaBUJIO, TPeby-
€TCsT HEBBICOKAs 032 (V KaKJ0ro maToreHa — CBOsI),
TO PUCK Pa3BUTUS MH(EKINOHHOTO THOHHO-CEIITH-
YeCcKOTo IIpoIiecca, BHI3bIBAEMOTI'0 YCIIOBHO-IATOTEH-
HOH MUKPOOHUOTOH, OTIPe/IesisieTCs He CTOJIBKO IaTo-
TE€HHOCTBIO BO30OYIUTEJISA, CKOJIBKO HH(PUITUPYIOIIEH

INTRODUCTION

The term “urinary tract infection” (UTI) refers to
an inflammatory process localized in various parts of
the urinary tract [1, 2]. To clinically determine the
localization of inflammation can be an intricate chal-
lenge, whereupon, the International Classification of
Diseases, 10" revision, has a separate category,
N39.0: Urinary tract infection, site not specified. In
many countries, it is preferred to avoid topical diag-
nosis of UTI, instead referring to uncomplicated,
complicated, and recurrent UTI [3].

Based on origin, infections are classified as
healthcare-associated infections and non-health-
care-associated infections (HAIs / non-HAIs,
respectively). The causative agents of HAIs differ
significantly in the main natural reservoir. The
causative agents of HAIs include both highly patho-
genic and opportunistic microorganisms. However,
in infection caused by highly pathogenic microor-
ganisms requires as a rule a low infective dose (spe-
cific to each pathogen), the risk of opportunistic-
driven pyogenic and septic infections is determined
not so much by the agent’s pathogenicity, but by the
infective dose, the site of inoculation, the patient’s
immune status, or the possibility of translocation
from an organ rich in microbiota, such as the intes-
tine. Among the vast diversity of species and genera
of microorganisms causing HAIs and forming hos-
pital strains, the so-called group of ESKAPE
(Enterococcus faecium, Staphylococcus aureus,
Kilebsiella pneumoniae, Acinetobacter baumannii,
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JTI030H, MECTOM WHOKYJIAIINY, COCTOSTHUEM HMMYH-
HOH cHCTEeMBl TalueHTa JIM60 BO3MOXKHOCTHIO
TPAHCJIOKAIIMM U3 COZEpPIKAIIero MHKPOOHOTY
opraHa, Hanpumep, kuieuHuka. Cpexu Bcero pas-
HOOOpa3usi BUJIOB U POJOB MHKDPOOPTaHU3MOB,
BoI3bIBatonux MICMII u ciocoOHBIX (OPMUPOBATH
TOCIUTAIbHBIE IITAMMBI, BBIIEJISIOT TaK Ha3bIBae-
myto rpymny ESKAPE-naToreHoB kak Haubosiee 3Ha-
yuMyl, BKJIoOuawInyio Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannti, Pseudomonas
aeruginosa u Enterobacter spp.). DTH ke MHKPOOD-
TaHU3MBI BXOJIAT B paspaboranHeii BO3 B 2017 T.
CIIHUCOK YCTOUYMBBIX K QHTUOMOTHKAM OaKTepui,
MIPEACTABJISIONIUX TJI00aIbHBIN IPUOPUTET B IUIAHE
HEOOXOIMMOCTH pa3pabOTKH HOBBIX aHTUMHKPOO-
HBIX IIpernapaToB. bosibllioe 3HaUeHUE B 3THOJIOTUH
N CMII umeroT MeTUIIMINHOPE3UCTeHTHBIe cTadu-
sokokku (MRSA, MRSE), BAHKOMUIIMHDPE3UCTEHT-
Hble B5HTepOKOKKU (VRE), MynbTHpe3ucTeHTHBIE
MUKPOOPTaHU3MbI — IPOAYIEHTHI J-IakTamas pac-
muperHoro cnekrpa (ESBLS) cemeiictBa Entero-
bacteriaceae, Pseudomonas aeruginosa, pe3uc-
TEHTHble K KapbameHemaM, (PTOPXWHOJIOHAM U
aMHUHOIVIMKO3ujaM, Acinetobacter baumannii,
daroxonazon-pesucrentusie Candida spp. [4].

VIMBII MOryT IpOSsIBJIATHCA CUMITOMAaMHU (OZHUM
WIN HECKOJbKUMH): KINHUYECKHUMHU (IIOBBILIEHIE
WIN CHUJKEHUE TeMIIepaTypbl, TaXUKaAPAHUsI, 03HOD,
ZleTUpUi, 60N B TMTOSICHUYHON 00JIaCTH M KOCTOBEP-
TeOpaJIbHOM YIUIy, 60U MPU MOYEUCITYCKAHHH, yJa-
IIIEHHOE, YPreHTHOEe MOYeHCITycKaHue), jabopaTop-
HBIMU (JIEHKOIINTO3, TOBBIIIIEHNE CKOPOCTH OCEAHUS
sputponuToB (COJ), NOBBIIIEHNE B KPOBU KOHIIEH-
tpanuu C-peaktuBHoro 6enka (CPB), mpoKajbIUTO-
HUHA, (PeppUTHHA, JIEHKOUUTYpHUs, MPOTEUHYPUS).
ITuypus 10 JTEHKOUUTOB U O0JIee B IOJIE 3pEHUS IIPHU
VBEJIMYEHUHN X400 B OCa/IKe IEeHTPUQYTHPOBAHHOU
MOYY OTHOCUTCS K KPUTEPUAM 3HAUNMOCTH OAaKTEPH-
VPHH y B3POCJIBIX IMAITUEHTOB [1, 2].

ITo xapakrepy Teuenuss UMBII nenarcsa Ha Heoc-
JIO’KHEHHBIE U OCJIOXKHeHHble. HeocsoxkHeHHAs
MMBII pasBuBaercs, Kak MpaBWIO, y JIOJed 0e3
OOCTPYKTHUBHBIX YPOIIATUH U CTPYKTYPHBIX U3MeHe-
HUUA B TOYKAX U MOUYEBBIBOAAIMMNX MyTaX. OCa0xK-
HeHHble WHGEKIUU BO3HUKAIOT y IaIlEHTOB C
OOCTPYKTUBHBIMH  YPOIATUSAMU, MOYEKAMEHHOH
00J1e3HBI0, TIOJIMKUCTO30M IIOYEK, T0OPOKAYECTBEH-
HOU THIEPIUIA3WeN IpeICTaTeIbHOU KeJie3bl, Ha
(oHe kaTeTepU3alUU MOUEBBIX IyTEH W/WIH TIPHU
WHCTPYMEHTAJIbHBIX (MHBA3UBHBIX) METOAX HCCIIE-
JIOBAHUsI, a TAKXKE Y HAIIEHTOB C COILYTCTBYIOIINMU
3a00JIeBAaHUSIMHU, TAaKUMH KaK CaXapHBbIH auaber,
mojarpa, Apyrue MeTaboJiMuecKre HapylIeHuUs.

Pseudomonas aeruginosa, and Enterobacter spp.)
pathogens is identified as the most significant.
These same microorganisms are included in the list
of antibiotic-resistant bacteria developed by the
WHO in 2017, representing a global priority for the
development of new antimicrobial drugs. Of great
importance in the etiology of HAIs are methicillin-
resistant staphylococci (MRSA, MRSE), vancomy-
cin-resistant enterococci (VRE), multidrug-resis-
tant microorganisms — producers of extended-spec-
trum beta-lactamases (ESBLS) from the family
Enterobacteriaceae, carbapenem/fluoroquino-
lone/aminoglycoside-resistant Pseudomonas aeru-
ginosa, Acinetobacter baumannii, and fluconazole-
resistant Candida spp. [4].

UTIs can manifest with symptoms (one or more):
clinical ones (fever or hypothermia, tachycardia,
chills, delirium, lumbar and costovertebral angle
pain, pain during micturition, frequent or urgent uri-
nation) and laboratory findings (leukocytosis,
increased erythrocyte sedimentation rate (ESR),
increased blood concentrations of C-reactive protein
(CRP), procalcitonin, ferritin, leukocyturia, protein-
uria). Pyuria of more than 10 leukocytes per high-
power field at 400 magnification in centrifuged urine
sediment is considered a criterion for the significance
of bacteriuria in adult patients [1, 2].

According to the nature of their course, UTIs are
divided into uncomplicated and complicated. An
uncomplicated UTI typically develops in individuals
without obstructive uropathies and structural
changes in the kidneys and urinary tract. Compli-
cated infections occur in patients with obstructive
uropathies, urolithiasis, polycystic kidney disease,
benign prostatic hyperplasia, associated with the uri-
nary catheterization and/or invasive diagnostic pro-
cedures, as well as in patients with such comorbidi-
ties as diabetes mellitus, gout, and other metabolic
disorders. In men, any UTIs are classified as compli-
cated [1].

According to the new definition of the European
Association of Urology (2025), a UTI can manifest as
either localized (e.g., cystitis) or systemic (e.g., pyelo-
nephritis, prostatitis, etc.) [2]. Localized infections
are characterized by dysuria (pain, burning, sting-
ing), urgency, frequency, incontinence, urethral
purulence, pressure or cramping in the lower abdo-
men. Signs of systemic UTIs include fever or hypo-
thermia, rigors and shaking chills, delirium, hypo-
tension, tachycardia, and costovertebral angle pain.
There are comments: (1) recent onset of these local-
ized and/or systemic signs and symptoms; (2) these
signs and symptoms are possibly caused by a sys-
temic UTI, but there may be also alternative explana-

34
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Y myxunn sm06sie UMBII oTHOCATCA K OCIOKHEH-
HBIM [1].

CorslacHO HOBOMY ompezieseHuio EBporeiickoi
accoruanuu yposoros (2025), UMBII moxker mpo-
SIBJIITBCS KaK JIOKAJTM30BaHHAA (HAIIPUMED, ITUCTHUT)
WK CUCTeMHasl (Hampumep, nueoHepuT, mpocra-
TUT U T.1.) [2].

Jloxkann3oBaHHbIEe MHQPEKIINN XapaKTEPUBYIOTCS
nusypueii (60J1bi0, JKKEHHEM, TOKAJIbIBAHUEM IPU
MOYEHNCITYyCKAaHUH), UMIIEPATUBHBIMU TO3bIBAMH K
MOYEHCITyCKAHUIO, yUal[eHHBIM MOYENCIYCKAHUEM,
HeZlepyKaHWeM MOYH, HAJIMYMeM THOMHBIX BBIJIEJIe-
HUH U3 ypeTpsl, UyBCTBOM JABJIEHUS WJIH PaCIUpa-
HU B HIDKHeN JyacTu »kuBoTa. K mprusHakam cucrem-
Hbe1x UMBII oTHOCATCSA BhICOKAasA WU HU3KasA TEMIIE-
parypa, 03H00, IeJTUpUi, TUIIOTEH3UA, TAXUKAPAHI,
0oJib B KOCTOBEpPTEOpaIbHOM yrIiIy. CyIlecTBYIOT
KOMMEHTAPHUU: BO-TIEPBBIX, CHMIITOMBI, KaK JIOKAJIb-
HblE, TAK U CHCTEMHBIE, JIOJKHBI HPOSBIATHCA C
HeJJaBHETO BPEMEHH; BO-BTODBIX, JOJDKHBI IPUHU-
MaThCs BO BHUMAaHUE [Jpyrue aJlbTepHATHUBHBIE
cocTostHUA U 3a00s1eBaHUs, KOTOPbIE MOTYT COIIPO-
BOXKIATHCA AHAJIOTMYHBIMU CUCTEMHBIMU CHMIITO-
mamu. Oba COCTOAHMSA MOTYT COIIPOBOXK/IAThCA aK-
TOpaMH puCKa (MOKHWIble WIH OcIabJIeHHbIE
[alMeHThl, HaJIU4Yie AHATOMHYECKUX WU (YHK-
[IMOHAJIBHBIX HAPYIIIEHWH MOYEBBIX IIyTel, Kare-
Tepa, KaMHeH, WMMYHOKOMIIPOMETHUPOBAHHOTO
COCTOSIHUSA, TIpUMEHEHHe aHTHOAKTepHATbHbIX
JIEKAPCTBEHHBIX CPEICTB B HEJAaBHEM BpEMEHH,
HaJINYNe Pe3UCTEHTHBIX BO30OyauTeNedl mHpeKny,
OOCTPYKITUHM, MYKCKOH II0JI, OEpeMEHHOCTH, IPO-
JIATIC Ta30BbIX OPraHOB Y JKEHIIWH, HeJIaBHUE
WHCTPYMEHTAJIbHBIe ~ BMEIIATebCTBA), KOTOpbIE
MIOBBIIIAIOT BEPOATHOCTH THKEJIOTO KIMHUYECKOTO
Te€UYEHUs U CTaBAT IOJ] yTPO3y yciex Jjieuenus. K-
HUITUCTHI I0JKHBI 3HATh 00 9THUX (paKTOpaxX pucKa U
MIPUHUMATh COOTBETCTBYIOIIHE MEPHI [2].

[Tpu3HaKK U CHCTEMHBIE CHMIITOMBI, XapaKTep-
HBIe JJI1 KateTep-acconuupoBanHbix UMBII, Brutio-
YaT IOSBJIEHHE WIN HapacTaHue TeMIEepaTyphl,
03HO0, UBMEHEHNEe TICUXUYECKOTO CTaTyca, HeZOMO-
TaHWe WIH BsJIOCTh 0e3 KaKOH-Ju00 APYroi ycra-
HOBJIEHHOH NPUYHHBI, 60JIb B OOKY, 00JIE3HEHHOCTH
B obJyacTu pebepHO-TIO3BOHOYHOTO YIJIA, OCTPYIO
reMaTypHIo, IUCKOMGOPT B 006J1aCTH Ta3a, a y TeX, Y
KOTO OBLIIN yAaJIeHbl KaTeTephl, — IU3YPUI0, YPTeHT-
HOE WJIM YacTOe MOYEHUCIyCKaHWe U HaIJI00KOBYIO
60sp win G6ose3HeHHOCTh. CitenyeT muddepenu-
poBaTh KaTeTep-acCOIMHUPOBAHHYI0 OECCHMIITOM-
Hyto 6akTepuypuio (BBY) u UMBII o psay npusHa-
KOB, TaK KaK HaJIMYNEe MyTHON WJIH C BBIPAYKEHHBIM
HENPUATHBIM 3aIlaxOM MOYH, & TaKXKe OTCYTCTBHE,
HaJINY¥e U CTEleHb NMUYPUU He SABJISETCS OCHOBA-

tions. Both conditions can be accompanied by risk
factors (geriatric or frail patients, anatomic or func-
tional abnormalities of the urinary tract, indwelling
urinary catheters, stones, immunocompromised
state, recent antibiotic use, presence of resistant
organisms, obstruction, male sex, pregnancy, pelvic
organ prolapse in women, recent instrumentation),
which increase the likelihood of a severe clinical
course and jeopardize treatment success. Clinicians
must be aware of these risk factors and take appro-
priate measures [2].

Signs and systemic symptoms characteristic of
catheter-associated UTIs include new onset or
worsening of fever, rigors, altered mental state,
malaise or lethargy with no other identified cause,
flank pain, costovertebral angle tenderness, acute
hematuria, pelvic discomfort, and in those who
have had their catheters removed, dysuria, urgent
or frequent urination, and suprapubic pain or ten-
derness. Catheter-associated asymptomatic bacte-
riuria (ABU) and UTIs should be differentiated
based on a number of signs, since the presence of
cloudy or odorous urine, as well as the absence,
presence, or degree of pyuria, is not a basis for dif-
ferentiation between them. The absence of pyuria in
a patient with symptoms of UTIs suggests a diagno-
sis other than a catheter-associated UTI. Microbio-
logically, catheter-associated UTI is defined by
microbial growth of >10% CFU/ml of one or more
bacterial species in a single catheter urine specimen
or in a mid-stream voided urine specimen from a
patient whose urethral, suprapubic, or condom
catheter was removed within the previous 48 h [2].

The incidence of bacterial infections in patients
with liver cirrhosis (LC) is traditionally high due to
compromised immune systems, reaching up to
54,6% [5—7]. The most common infections in LC are
UTIs [5, 6, 8], and their presence is associated with
an unfavorable prognosis of the disease [8, 9]. The
mortality rate reaches 30% after one month and
increases to 63% during one-year follow-up [5].

A comprehensive approach must be used for
diagnosis of UTIs in patients with LC, as systemic
signs of UTIs such as hypotension, delirium, and in
some cases, fever, may not be related to UTIs but
rather to splanchnic vasodilation, which is accompa-
nied by a decrease in blood pressure, development of
alcohol withdrawal delirium or liver failure with
reduced metabolism of pyrogens, which in some
patients with LC can lead to low-grade fever without
an obvious source of infection.

In the Republic of Belarus, there are no data on
the prevalence, clinical course, or peculiarities of
UTIs in patients with LC, nor on the survival of LC
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HUEeM JJTs uX pasrpanuueHus1. OTCyTCTBUE MIYPUHU Y
nanuenTa ¢ cumanromamu IMBII ykasbsiBaet Ha jua-
THO3, OTJIWYHBIA OT KaTeTep-acCOIMUPOBAHHOMU
UMBII. C MUKpPOOMOJIOTHYECKOU TOYKH 3PEHUS
Karerep-accouunpoBanHad HMMBII onpexensercsa
mo pocty MukpoboB =103 KOE/min omHOrOo win
HECKOJIbKUX BHUJIOB OakTepuii B OJHOM 0Opasiie
MOYH, B3SITOM C ITOMOIIBIO KaTeTepa, WU B 00pasie
MOYHU, B3ATOM H3 CPeJHEH MOpUUU MOYHU y HalH-
€HTa, Yy KOTOPOTO YPeTPaJIbHbIN, Ha/[JTOOKOBBIN KaTe-
Tep WIH KaTeTep-Ipe3epBaThB ObLIU yAaJeHbl B
TeueHUe IpeabIAyInuX 48 u [2].

Yacrota 6akTepraibHBIX WHGMEKIUN Y TManyeH-
TOB ¢ 1uppo3oM meueru (I1I1) TpaJUITMOHHO BBICO-
Kasg B CBA3M C UMMYHOCYIIPDECCHBHBIM CTATyCOM H
COCTaBJISAET /10 54,6 % [5—7]. Haubosee pacrpoctpa-
HeHHbIMU nHpeknuamu npu LI aeasaiorcas NUMBII
[5, 6, 81, a ux Ha;TMYME CBA3AHO ¢ HEOIATOTIPUATHHIM
MIPOTHO30M 3aboJsieBaHus [8, 9]. YpoBeHb CMEPTHO-
CTHU JIOCTUTAET 30 % Yepe3 OJUH MECHI] ¢ MOMEHTa
BKJIIOUEHUA B UCCJIEJOBAHNE U BO3pacTaeT 710 63 % B
TeueHue roga Habogenus [5].

B otHOomenuu nanuesToB ¢ LI goJKeH UCITOJIb-
30BaThCsA KOMILJIEKCHBIM TOJIXOJT JJIsl JINAaTHOCTUKH
MMBII, MOCKOJBKY TaKue CHUCTEMHBIE NPOSABIEHUA
MMBII, KaK TUIOTEH3USA, JEJIUPUH, B pAJie CIy4aeB
MIOBBIIIIEHUE TEMIIEPATYPbI, MOTYT ObITH CBSI3aHbI HE
¢ UMBII, a co ciulaHXHHUYECKOH Ba3ojuaTarueH,
KOTOpasi COIPOBOK/IAETCSI CHUKEHHEM apTepHaTh-
HOTO JIaBJIEHU:, pa3BUTHEM JAeaupusi Ha QoHe
OTMEHBI AJIKOTOJISI, IEYEHOYHOUN HEJIOCTaTOYHOCTHIO
CO CHHJKEHHEM MeTaboJIn3Ma ITHPOTEHOB, UTO Y
HEKOTOpHIX NamueHToB ¢ I[II MOXeT MpPUBOJUTH K
pasButuio cy6deOpuabHOI  TeMmiepaTypsl  6e3
SIBHOTO ICTOYHHKA HHQEKITAH.

B Pecnybsiike Benapych OTCYTCTBYIOT JaHHBIE O
PpacIpocTpaHEHHOCTH, XapaKTepe TeUeHuUsI, 0COOEHHO-
crax UMBII y naniuenTos ¢ II11, BBKMBaeMOCTH HaIy-
entoB ¢ III1 ¢ uadexknusaMu, B CBA3U ¢ YeM MIPOBE/Ie-
HUE JJAHHOTO UCCJIEI0BAHNS ABJISETCS aKTyJTbHBIM.

IIEJIb UCCJIE/IOBAHUSA

N3ydnTh 4acTOTy, OCOOEHHOCTH TedyeHUusd, (pak-
Topsbl prucka UMBII y rocnuTansnpoBaHHbIX Hallu-
eHtoB ¢ 1[I, mporHo3 3a00JieBaHUS B 3aBUCHMOCTH
ot Hasmnuusa UMBII.

MATEPUAJIBI 1 METO/IbI

[IpoBe/IeHO TPOCHEKTUBHOE OOCEpPBAIIIOHHOE
rcceaefoBaHre 338 MaueHToB, TOCTUTATN3UPOBaH-
HeIX 10 mnoBoxy IIII B racTposHTEpPOJIOTUYECKOE
oTnesieHre ['OMeJIbCKOH TOPOCKON KIMHUYECKOH
60bHUIBI NO 3, BO3pacT KOTOPHIX COCTABUJI OT 30
7o 84 net. HII xnacca TakecTu A IMaTHOCTUPOBAH y

patients with infections, which makes the study
relevant.

AIM OF THE RESEARCH

To study the incidence, features of the course, and
risk factors of UTIs in hospitalized patients with LC,
and the disease prognosis depending on the UTIs
presence.

MATERIALS AND METHODS

A prospective observational study of 338 patients
hospitalized for LC in the Gastroenterology Depart-
ment of Gomel City Clinical Hospital No. 3, aged
from 30 to 84 years, was carried out. Class A LC was
diagnosed in 78 (23,08%) patients, class B — in 118
(34,91%), and class C — in 142 (42,01%). The median
age was 55,00 (45,00; 63,00) years. There were 189
(55,92%) men and 149 (44,08%) women. Bacterial
infections were detected in 172 (50,89%) patients
with LC. A UTIs were diagnosed in 128 (37,87%)
patients, and no UTIs were in 210 (62,13%) (of these,
81 (23,96%) patients had ABU).

Inclusion criteria: presence of informed consent,
diagnosis of liver cirrhosis.

Exclusion criteria: presence of autoimmune dis-
eases, oncological diseases, HIV infection.

Clinical examination, clinical investigations and
laboratory tests, urine culture with antimicrobial
susceptibility testing using conventional microbio-
logical methods during 48 h from the time of hospi-
tal admission and 48 h after hospitalization were
performed in all the patients.

Criteria for decompensated LC: Child-Pugh class
B or C, or the presence of one or more of the follow-
ing signs: jaundice, ascites, psychoneurological
symptoms, acute gastrointestinal bleeding, hepa-
torenal syndrome, hepatic hydrothorax, spontane-
ous bacterial peritonitis, fever, nutritional status dis-
orders.

Diagnosis of UTIs was based on the presence of
symptoms (local or systemic) and bacterial growth of
>10° CFU/ml (or >10% CFU/ml on catheterization in
urine samples. Catheter-associated infections were
diagnosed if a catheter was present in the bladder at
the moment of urine sample collection or if catheter-
ization was performed within 48 h prior to collection
of biological material.

Criteria of HAIs were [4]:

(1) HAIs are clinically recognized, i.a. the results
of laboratory tests;

(2) HAIs occurred in the patient as a result of his
admission to a medical facility or seeking medical
care, regardless of the time of symptom onset;

(3) HAISs related to the provision of medical care;

36

Journal homepage: http://jsms.ngmu.ru



Malaeva E.G., Stoma I.0O. / Journal of Siberian Medical Sciences Vol. 10, No. 1 (2026)

78 (23,08 %) uwen., knacca B — y 118 (34,91 %),
knacca C —y 142 (42,01 %) uesr. MenuaHa Bo3pacra
cocraBuia 55,00 (45,00; 63,00) rojga. MyxuuH
66110 189 (55,92 %), skeHInuH — 149 (44,08 %). bak-
TepHuabHble HHQPEKITUH BBISBJIEHBI ¥ 172 (50,89 %)
nanueHToB ¢ IIII. UMBII nuarHoctupoBana y 128
(37,87 %) wuen., UMBII otcyrctBoBasia y 210
(62,13 %) (13 Hux BBY —y 81 (23,96 %) nanuenTa).

Kputepuu BrIIOUEHMS: Haiuure UHGOPMHUPO-
BaHHOTO COTJIACHS, TUATHO3 «I[UPPO3 IMEUEHU».

Kpurepuu WCKIIOUEHUsS: HaJIUYHE AayTOUM-
MYHHBIX, OHKOJIOTMYECKHX 3aboseBaHuii, BUY-
nH}pEKIuU.

[TarmeHTaM TIPOBEZIEHO KJIMHUYECKOE 00CIIENI0-
BaHUE, CTAaHAAPTHOE UHCTPYMEHTAJIBHOE U Jabopa-
TOPHOE HCCJIe/IOBAHNE, UCCIIE/IOBAHNE MOYH B JIMHA-
MHKe Ha MUKPOGJIOPY U UyBCTBUTEIPHOCTD K aHTH-
OMOTUKAM C WCIOJb30BAaHUEM TPAAUITUOHHBIX
METOJUK MHUKPOOHOJIOTUUECKOTO HCCIEOBAHUSI B
TeueHue 48 4 OT MOMEHTa IOCTYIUIEHUS B CTAIlHO-
Hap U MOCJIe 48 U TOCIUTATU3AIUH.

Kpurepun nexomneHncuposanHoro LIII: kiacc B
win C mo Yanay-I1pto iub0 HaIu4due OHOTO WJIH
60J1ee U3 CIeAYIOIINX IPOSIBJIEHUH: JKEJITyXa, aCIUT,
IICUXOHEBPOJIOTUUECKHE CHUMIITOMBI, OCTPOE TacTpO-
WHTECTHHAJIIbHOE KPOBOTEUEHHE, TeaTOPEeHATbHBIN
CUHIPOM, TT€YEHOUHBIH TUAPOTOPAKC, CIIOHTAHHBIHI
OaKkTepUaNIbHBIN MEPUTOHUT, JIUXOPAJIKa, HapyIle-
HUE CTaTyca MUTAHUS.

Juarnocruka MIMBII 6a3upoBasiach Ha HaJIMYIAU
CHUMIITOMOB (JIOKQJIPHBIX MJIH CUCTEMHBIX) U poCTe OaK-
Tepui =105 KOE/mut (mpu katerepusaruu >103 KOE/
M) B obpasmax Mmoud. Karerep-acconmuupoBaHHbBIE
UHQEKITUN JUATHOCTUPOBAINCh B CJIydae HaJIMUMS
KareTepa B MOUEBOM ITy3bIpe HA MOMEHT HCCIIEZIOBAHUS
00pasIioB MOYH WK KaTeTEPU3AIIUH B IIOCTIEHIE 48 U
J10 3a00pa GHOJIOTHUECKOTr0 MaTeprasia.

Kpurepuu UCMII [4]:

1) ABJSAETCA KJIMHUYECKH PAcllO3HAaBaeMOM, B
TOM YHCJIE€ C YYETOM Pe3yJIbTaTOB JIaGOPATOPHBIX
HCC/IEeIOBAHUI;

2) BO3HUKJIA Y TTAIIEHTa B Pe3yJIbTaTe €ro IMOCTY-
IUIEHUS] B MEIUITMHCKYI0 OPTraHU3alHI0 WU o0pa-
IIEeHUA 3a OKa3aHUEeM MEeIHUIIMHCKON ITOMOIIU BHE
3aBUCHUMOCTH OT BPEMEHH IIOSIBJIEHHSI CUMIITOMOB
3a00J1€eBaHUS;

3) cBsI3aHa C OKa3aHHUEM MEIUIIMHCKOHN ITOMOIIH;

4) OTCyTCTBOBaJIA Y TAIIMEHTA IIPU TOCIIUTAIN3A-
MU WIK OOpaIlieHNH 3a OKa3aHWEeM MeIUITUHCKOHN
IIOMOIIA B MEIUIMHCKYI0 OPTaHU3aIHI0, B TOM
Yyuce B WHKYOAI[MOHHOM Iepuojie 3aboJieBaHUA,
KpoMe ciaydyaeB nHbeKui (MHMEKIMOHHbBIX 60J1e3-
Hel), CBABaHHBIX C IIPEJIIIECTBYIOIIEN TOCITUTAIN3a-
[MeH Wi IPeAIIecTBYIONUM o0pallleHHeM 3a OKa-

(4) no HAIs in the patient at the time of hospital-
ization or seeking medical care at a healthcare facil-
ity was present, including during the incubation
period of the disease, except for infections (infec-
tious diseases) associated with previous hospitaliza-
tion or previous seeking medical care at a healthcare
facility;

(5) HAIs are not a natural course of pathological
process in the patient at the time of hospitalization
or seeking medical care;

(6) HAIs are not an exacerbation of a chronic
infectious disease in the patient at the time of hospi-
talization or seeking medical care.

For opportunistic infections, the minimum incu-
bation period was considered to be 48 h (on the third
day after hospitalization or seeking medical care; the
day of hospitalization or seeking medical care is con-
sidered the first day).

Statistical data processing was performed using
the R software environment. The Shapiro-Wilk
test was used for normally distributed data. For
non-normally distributed data, the median
(1% quartile; 3™ quartile) (Me (Q1; Q3)) was used.
The Mann-Whitney test was used to compare
quantitative variables under normal distribution
of data (p < 0,05 in the Shapiro-Wilk test). A com-
parison of the proportions of categorical variables
in independent groups and an analysis of the asso-
ciation between categorical variables were per-
formed using Pearson’s x? criterion. For the 2x2
contingency tables, the Yates’s correction for con-
tinuity was applied. The strength of correlations
was estimated using the Cramér’s V coefficient.
The significance level is assumed to be 0,05.

The study protocol was approved by the Ethics
Committee of Gomel State Medical University. The
study is registered in Clinicaltrials.gov (NCT05335213).

RESULTS

The median age of hospitalized patients with LC
and UTIs was 53 (46; 62) years and did not differ sig-
nificantly compared to the same indicator in individu-
als without UTIs — 56 (44; 65) years (p = 0,28) (Fig. 1).

UTTIs were diagnosed more often in women with
LC (in74 (57,81%)) compared to men (in 54 (42,19%))
(¢ (Yates’s correction) = 14,87; p (Yates’s correc-
tion) < 0,001; Cramér’s V = 0,21), which is explained
by the higher incidence of UTTIs, especially cystitis, in
women in the general population.

UTIs were diagnosed predominantly in patients
with decompensated LC (patients with Child-Pugh
class A numbered 5 (3,91%), with class B — 26 (20,31%),
with class C — 97 (75,78%)). The distribution of patients
by severity class showed significant differences between
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3aHHEM MEIUIIMHCKON IOMOIIM B MEIHUIIUHCKYIO
OpraHU3aINIo;

5) He SIBJISETCS 3aKOHOMEPHBIM MPOIOIKEHUEM
[aTOJIOTHYECKOTO IIPOIecca, MMEBIIErocs y TaIfu-
€HTa IIPU TOCIIUTAIN3AIUN WU 00paIeHn!y 3a OKa-
3aHHEM MeJIUITUHCKOH TIOMOIITH;

6) He sABJAeTCA OOOCTPEHHEM XPOHHUUYECKOTO
UHOQEKIINOHHOTO 3a00s1eBaHUsI, WMEBIIEToCsS Y
MmanyeHTa MPY TOCIUTATU3AIUY WK 00paIleHnu 3a
OKa3aHHEM MEeIUITUHCKOU TOMOIIIU.

151 uHGbEKIIUH, BBI3BIBAEMBIX YCJIOBHO-TIATOTEH-
HBIMH MHUKPOOPTaHU3MaMH, MUHUMAJIbHBIM HUHKY-
OaIOHHBIM IIEPUO/IOM CUHMTAIUCH 48 U (Ha TpeTuH
JleHb TI0CJIe TOCHUTANN3aluy Win oOpaleHus 3a
OKa3aHUEeM MEeIUIMHCKOU ITOMOIIH, JIeHb TOCITUTAa-
JIN3aIUU WK o0paleHus 3a OKa3aHUeM MeIUIH-
CKOU ITOMOIIYA CYUTAETCS ITEPBBIM JTHEM).

Crarucruueckass o6paboTKa JaHHBIX IPOBOJIU-
Jach B cpezie nporpammuposanus R. Tect Tanupo —
Yuika uCnosab30BasICs A ONPeNeIeHUs] COOTBET-
CTBUsI pAaCIpe/ieJIEHUs] JIAHHBIX TEOPETUUECKOMY
HOpMaJIbHOMY pacupezesneHuo. Ilpu pacnpenese-
HUY JIAHHBIX, OTJINYHOM OT HOPMAaJIbHOTO, JJIS OITH-
CaHUs UCIIOJIH30BAJIaCch MeinaHa (1-i KBapTHIIb; 3-H
kBapTwib) (Me (Q1; Q3)). /lyis cpaBHEHUA KOJIMYe-
CTBEHHBIX IPU3HAKOB IIpU UX pacCIpesiesIeHNH,
OTJINYHOM OT HOpMayibHOTO (p < 0,05 B TecTe
IMammpo — Ywika), mpuMeHsics MeTon ManHa —
Yuran. CpaBHeHHe [10j1ell KaTerOpHaJbHBIX IIPU-
3HAKOB B HE3aBHCHUMBIX I'PYIIIaX U aHAJIU3 acCOoIHa-
MY MEXK/Ty KaTETOPUATbHBIMU TPU3HAKAMU BBITIOJI-
HEH C UCI0JIb30BaHueM Kputepus 2 [Tupcona. las
TabJIUI]  CONPSDKEHHOCTH  2X2  MPUMEHsIach
nonpaska MeliTca Ha HeIPephIBHOCTD, CHJIA CBA3H
OIleHUBaJIaCh ¢ MoMmolnkio Kosdduruenra V Kpa-
Mepa. YpOBeHb 3HAUMMOCTHU IIPUHAT PABHBIM 0,05.

[TpoTokon wmcciieoBaHUsI OJOOpPEH 3THUUYECKUM
KOMHTETOM ['OMeJIbCKOTO TOCYy/IapCTBEHHOTO MeIH-
IIMHCKOTO YHUBepcuTeTa. licciiezjoBaHue 3aperu-
crpuposaso B Clinicaltrials.gov (NCT05335213).

PE3YJ/IBTATDI

Menmana Bo3pacTa TOCHUTAIM3UPOBAHHBIX
nanuenToB ¢ IIIT u VUMBII cocrasuia 53 (46; 62)
ro/la ¥ He MMeJia 3HAUNMbIX PA3JINYUUA B CDAaBHEHUH
C aHAJIOTUYHBIM TOKa3aresieM y jiui 6e3 TMBII —
56 (44; 65) net (p = 0,28) (puc. 1).

¥ xxenmuH ¢ 11 vame guarsocruposana UMBII
(v 74 (57,81 %)) 1o cpaBHEeHUIO ¢ My:kunHaMu (y 54
(42,19 %)) (x2 (mompaBka Weiitca) = 14,87;
p (mompaska Heiitca) < 0,001; V Kpamepa = 0,21),
4yTO0 O0OBscHseTca 0ojiee BBICOKOM  4YacTOTOH
NMBII, 0co6eHHO IUCTUTOB, Y KEHINHH B OOIIEeH
TIOITYJISIIIHH.

the groups of patients with and without UTIs
(¢ (Yates’s correction) = 101,31; p (Yates’s correc-
tion) < 0,001; Cramér’s V = 0,54) (Fig. 2).

Out of 128 patients with LC and UTTIs, one had LC
duration of more than 5 years and two had a duration
of more than 10 years. Thus, UTIs were diagnosed
more often in patients with LC duration of less than
5 years (2 (Yates’s correction) = 5,80; p (Yates’s cor-
rection) = 0,016; Cramér’s V = 0,14).

UTIs with not specified sites were diagnosed in
128 (37,87%) patients, including with co-infections
(pneumonia, spontaneous bacterial peritonitis, cel-
lulitis, etc.) in 58 (45,31%) patients. The incidence of
non-urinary tract infections is higher in patients with
UTIs (x® (Yates’s correction) — 21,26; p (Yates’s cor-
rection) < 0,001; Cramér’s V = 0,25) (Fig. 3).

Localized UTIs were observed less frequently (in
26 (20,31%) patients) compared to systemic UTIs
without local symptoms (in 62 patients (48,44%);
X2 = 22,44; p < 0,001) and systemic UTIs with local
symptoms (in 40 (31,25%) patients). Due to the pre-
dominance of systemic UTIs in patients with LC
(79,69%), their blood levels of leukocytes, ESR, CRP,
and ferritin as inflammation markers are significantly
higher compared to patients without UTIs (Table 1).

DISCUSSION

The significantly higher level of bilirubin and
lower levels of albumin and prothrombin index in
patients with LC and UTIs compared to LC patients
without UTIs confirm the data on the higher preva-
lence of UTTs in patients with decompensated Child-
Pugh classes B and C cirrhosis.

History taking from patients with decompensated
LC may be difficult due to the presence of delirium, psy-
chosis, psycho-organic syndrome, and alcohol with-
drawal syndrome, which were found in 12 (9,37%)
patients with UTTIs. In this regard, it is necessary to take
into account both the signs of systemic inflammation
and the results of the alternative tests, for example, the
level of lactoferrin and lipocalin, which allow for differ-
ential diagnosis between UTIs and ABU.

In a medical history of 28 (21,87%) patients with
LC and UTIs, there were indications of a urinary tract
infection (19 had pyelonephritis, 7 had cystitis, 2 had
prostatitis). According to diagnostic imaging (ultra-
sound and computed tomography of the kidneys and
urinary tract), which were peformed in 119 patients
with UTIs, 25 (21,00%) individuals had no changes,
23 (19,33%) had kidney cysts, 19 (15,97%) had stones,
5 (4,20%) had calcifications, 16 (13,44%) had signs of
pyelonephritis, 8 (6,72%) had signs of cystitis,
14 (11,76%) had diffuse changes in the parenchyma,
16 (13,44%) had parenchymal hyperechogenicity,
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Fig. 1. Comparison of liver cirrhosis patients with and without urinary tract infections (UTIs) by age
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Fig. 2. Comparison of liver cirrhosis patients with and without urinary tract infections (UTIs) by severity class
of liver cirrhosis
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Puc. 3. CpaBHeHUeE MAIIMEHTOB C IIUPPO30M IeueHU ¢ nHpeKInel MoueBbIBosANuX myTeil (MMBII) u 6e3 Hee
10 HAJTMYHIO NHGEKIHH, He CBI3aHHBIX ¢ MOYEBBIBO/SAIIUMU ITyTSIMI
Fig. 3. Comparison of liver cirrhosis patients with and without urinary tract infections (UTIs) by the presence
of non-urinary tract infections

VMBIl puarHOCTMpOBaHA MPEUMYIIECTBEHHO ¥
MAITUEHTOB C JleKoMIteHcupoBaHHbIM 11T (marueHToB ¢
KJ1accoM TspKecTH A ObUIo 5 (3,91 %), ¢ kiaccom B — 26
(20,31 %), c kmaccom C — 97 (75,78 %)). Pactipenenenue
MAITUEHTOB 10 KJIaCCaM TsKECTH UMeJIO 3HAUNMBbIe Pas3-
JIMYUS B TPYIIaX cpaBHeHs nanyeHToB ¢ IMBIT u Ge3
Hee (x2 (mompaBka Meiirca) = 101,31; p (mompaska
Heiirca) < 0,001; V Kpamepa = 0,54) (puc. 2).

W3 128 maruenTos c 11T u UMBII y ogHOTO 1711~
TEJIPHOCTh ITUpPpO3a cocTaBuia Oojiee 5 JIET U Y
IByX — Ooutee 10 Jiet. Takum o6pazom, IMBII uarie
JIMAaTHOCTUPOBAJIACH ¥ TTAIIUEHTOB C ITUTETbHOCTHIO
IIIT menee 5 yer (x2 (mompaska Meiitca) = 5,80;
p (mompaska Meiitca) = 0,016; V Kpamepa = 0,14).

NMBII 6e3 yTouHEHUs JIOKAJIWU3AIUU JUATHO-
ctupoBaHa y 128 (37,87 %) namueHToB, B TOM YHCIIE
B COYETAHUHU C APYTUMU UHPeKnuaAMu (THEBMOHU-
SIMM, CIIOHTAHHBIM OaKTepHAIbHbIM ITEPUTOHHUTOM,
[EJUTIOJIUTOM U 7p.) — 58 (45,31 %) HalnueHTOB.
Yacrota nHOEKIIUH, He CBI3aHHBIX C MOUEBBIBOJIS-
UMM IyTAMH, Bblllle y mnanueHtoB ¢ WMBII
(x2 (mompaBka Heiitca) — 21,26; p (mompaBka
Heiirca) < 0,001; V Kpamepa = 0,25) (puc. 3).

Jlokanmuzoanusie MBI nHabmonanuchk pexe (y
26 (20,31 %) MaIryueHTOB) 0 CPABHEHUIO C CHCTEM-
HBIMU 0€3 JIOKAJIbHBIX CUMITOMOB (Y 62 GOJIbHBIX

23 (19,33%) had irregular kidney contours, 6 (5,04%)
had pyelocalyceal wall thickening, 2 (1, 68%) had
nephrosclerosis, 2 (1,68%) had signs of nephritis; 1
(0,84%) had hydronephrosis, 3 (2,52%) had peri-
nephric fat thickening and stranding, 4 (3,36%) had
renal angiomyolipoma, 1 (0,84%) had renal duplica-
tion, 1 (0,84%) had a single kidney, 5 (4,20%) had kid-
ney dystopia, including nephroptosis.

Since hospitalized patients with LC often require
bladder catheterization, which breaks the body’s
defense mechanisms and facilitates access of uro-
pathogens to the bladder, in our study, catheter-
associated UTIs were identified in 72 (56,25%)
patients. It should be taken into account that cathe-
ter-associated UTIs are often polymicrobial infec-
tions and caused by uropathogens with multidrug
resistance. Furthermore, a high level of HAIs was
noted in patients with LC — in 57 (44,53%) individu-
als; non-HAIs were detected in 35 (27,34%) individ-
uals, and the combined group (non-HAI with a hos-
pital strain) included 36 (28,13%) patients with LC.

The RFs for UTIs (anatomical and functional
abnormalities of the urinary tract, indwelling cathe-
ter, stones, resistant pathogens, obstruction, antibi-
otic therapy in the past, recent instrumentations, male
sex) were analyzed. It was found that only 7 (5,5%)
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Ta6suna 1. CpaBHeHHe J1a60paTOPHBIX OKa3aTeied KpoBH y nanueHToB ¢ LT 6e3 UMBII u c UMBII
Table 1. Comparison of blood parameters in LC patients with and without urinary tract infections

IIpusHak, pede-

peHcHble 3HaYyeHusA be3 UMBII C UMBII CTaTucTHUKaA f;glz?:::a EH::;)'“H
Parameter, Without UTIs With UTIs Statistics 2 perai .
Effect size Interpretation
reference values
O6mui 6unupy6un, 32,4 (19,7;64,9) 92,1 7790,5 <0,001 -0,42;95% IW/Cl  YmepeHHBIU
8,55-20,52 n=210 (36,22; 199,25) [-0,52; -0,31] abdexT
MKMOJIb /]I n=128 Moderate effect
Total bilirubin,
8,55-20,52 umol/I
Anv6ymun, 35-50r/n 37,65 (32,4;43,1) 27,5 (24,4;32,7) 20168,0 <0,001 0,61;95% AAN/CI CUJIbHBIA
Albumin, 35-50 g/1 n=200 n=125 [0,53; 0,69] addekT
Strong effect
ITH, 0,7-1,1 0,77 (0,68; 0,85) 0,58 (0,5; 0,71) 19811,0 <0,001 0,56;95% AAN/CI CHUJIbHBIN
PTI, 0,7-1,1 n=205 n=124 [0,46; 0,64] adpdexT
Strong effect
JleiKOLIUTBI KPOBH, 59 (4,6; 7,6) 10,35(5,97;16,18) 6815,5 <0,001 -0,49;95% IN/Cl  YmepeHHBI!
4,0-9,0x10°/n n=210 n=128 [-0,58; -0,39] adpdexT
Blood leukocytes, Moderate effect
4,0-9,0x10%/1
C03, 1-15 MmM/4 18 (10; 31) 38 (22;50) 6948,0 <0,001 -0,47;95% AN/Cl  YmepeHHBI!
ESR, 1-15 mm/h n=207 n=127 [-0,56;-0,37] addekT
Moderate effect
CPB, 0-6 mr/n 10,6 (5; 34) 37,5(21,62;91,6) 1678,5 <0,001 -0,49;95% IN/Cl  YmepeHHBI!
CRP, 0-6 mg/1 n=77 n=2386 [-0,62; -0,35] adpdexT
Moderate effect
depputuH, 129 (61,5; 298,5) 345,5 4286,0 <0,001 -0,39;95% AW/Cl  YmepeHHBI!
20-250 ur/mn n=164 (141,25; 650) [-0,51; -0,26] addexT
Ferritin, n=2_86 Moderate effect
20-250 ng/ml
'emor/io6uH, 125 (104; 145) 100 (85; 116) 19 808,5 <0,001 0,47;95% JIN/CI YMepeHHbIH
120-160r/n n=210 n=128 [0,37; 0,57] addekT
Hemoglobin, Moderate effect
120-160 g/1

MIpumeuvyaHnue.

LOIT - nuppo3 neyenu; UMBII - nundekuuss MmoyeBbiBogsAMX nyTeld; [JU - noBeputenbHbld unTepBas; IITH -

npoTPOMGUHOBBIN HHAEKC; CO3 - cKOopocThb ocefjaHus apuTpouuToB; CPB — C-peakTUBHBIN GeJIoK.

Abbreviations:
erythrocyte sedimentation rate; CRP - C-reactive protein.

(48,44 %); x2 = 22,44; p < 0,001) U CUCTEMHBIMHU C
JIOKaJIbHBIMH cuMIToMaM¥ (v 40 (31,25 %) naiueH-
TOB). B cBsA3u ¢ mpeobsiamanuem cucreMubix UMBIT y
marueHToB ¢ LI (79,69 %) y HUX 3HAUNUTEIHHO BhIIIE
mmoKasaTesu JerkonuToB kposu, CO3, CPB, deppu-
THUHA KaK MapKepOB BOCHAJIUTEIHHOTO IIpoliecca I0
cpaBHeHMUIO ¢ maruenTamu 6e3 MBI (Tabt. 1).

OBCYXJIEHHNE

JlocroBepHO 60Jiee BBICOKUUA YPOBEHb OMIIUPY-
6uHa, 60J1ee HU3KUeE YPOBHU AJIbOYMUHA U IPOTPOM-
6uHOBOrO MH/leKca y nanueHTos ¢ 11T u MMBII mo
cpaBHeHUIO ¢ 60pHBbIME 1111 6e3 UMBII noaTBepsk-
JIAI0T JIaHHBIE 0 60Jiee BHICOKOW PacIpOCTPAHEHHO-
ctu UMBII y nanueHTOB C JEeKOMIIEHCUPOBAaHHBIM
IUppo3oM Kiacca Tskecety B u C.

C6op >xa00 TMAIMEeHTOB C JeKOMIIEHCHPOBAHHBIM
IJII moskeT BBI3BIBATH 3aTPYJHEHU B CBA3HU C HAUIU-

LC - liver cirrhosis; UTIs - urinary tract infections; CI - confidence interval; PTI - prothrombin index; ESR -

patients with LC and UTIs have no RFs, 25 (19,5%)
have one RF, 48 (37,5%) have two, 30 (23,4%) have
three, 14 (10,9%) have four, 3 (2,3%) have five, and 1
(0,9%) has six RFs. Undoubtedly, the presence of RFs
predisposes to the development of complicated UTTs.

The presence of bacterial infections, and particu-
larly UTIs, in patients with LC is associated with an
unfavorable prognosis of the disease [8—10]. Our
data confirm this hypothesis: over the follow-up of
45 months, death occurred in 70% of LC patients
with UTIs, which is significantly higher compared to
LC patients without UTIs — 34% (%2 (Yates’s correc-
tion) = 40,77; p (Yates’s correction) < 0,001; Cra-
mer’s V = 0,35). It can be assumed that the systemic
manifestations of infection, observed in the majority
of patients, lead to the formation of a pro-inflamma-
tory status, which is a prerequisite for the develop-
ment of multiple organ failure.
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YueM JIeJIUpUs, TICHX03a, IICUXOOPTaHUYECKOTO CHH-
JIPOMa, COCTOSTHUS OTMEHBI 2JIKOT0JIs1, KOTOPbIE UMEJTH
MecTo v 12 (9,37 %) manuentoB ¢ UMBII. B cBssu ¢
STUM HEOOXOJUMO YUUTHIBATh M MPU3HAKU CHCTEM-
HOTO BOCHAJIEHUs, U PE3YJIbTAThl JIPYTHX aJIbTEpPHA-
TUBHBIX METO/IOB, HAIIPUMED, YPOBEHD JIAKTO(PEPPHIHA,
JIMTIOKAJINHA, TI03BOJIAIONINE MIPOBOJUTH AuddepeH-
UAJIBHYIO AUarHocTuky Mexxay UMBII u BBY.

B anamuese y 28 (21,87 %) nmanuentos ¢ I[I1 u
MMBII 6pUtn ykazaHusT Ha WHQEKIIUI0 MOYEBBIX
myte (v 19 — nuestoHedpuUT, y 7 — MUCTHUT, Y 2 — TIPO-
cratuT). [lo JAHHBPIM BU3YaJIHU3alHOHHBIX METOOB
HcesIeIoBaHus (YJIbTPa3ByKOBOTO HCCJIEZIOBAHUS K
KOMIIBIOTEPHOM TOMOTrpaduu IMOUYEK U MOUYEBBIBOISI-
IIUX TyTel), KOTOpbIe BHITIOJTHEHBI 119 MAIlMeHTaM C
WMBII, y 25 (21,00 %) 4es. OTCyTCTBOBAJIN U3MeEHe-
Hus, y 23 (19,33 %) oOHapy»KeHbI KHUCThI TIOYEK, Y 19
(15,97 %) — kamHH, V 5 (4,20 %) — KaJIBITUHATEHI, y 16
(13,44 %) — npusHaku nuesioHedpuTa, y 8 (6,72 %) —
MpU3HAKK ITUCTUTA, V 14 (11,76 %) — nuddysHbie
U3MeHeHUs apeHXuMbl, Vv 16 (13,44 %) — MOBBIIIIe-
HHE SHXOT€HHOCTH NapeHXuMbl, v 23 (19,33 %) —
HEPOBHOCTb KOHTYPOB ITOYEK, ¥ 6 (5,04 %) — yILJIOTHE-
HHEe YallleqYHO-IOXaHOYHOU CUCTEeMBL, v 2 (1,68 %) —
HedpockIepos, y 2 (1,68 %) — mpusHaku HepHUTA, y 1
(0,84 %) — ruaponedpos, y 3 (2,52 %) — yIJIOTHEHNE
U TSKUCTOCTh IapaHedpaybHOW KJIETYATKU, V 4
(3,36 %) — aaTHOMHOTUIIOMA TIOYKH, ¥ 1 (0,84 %) —
yZIBOeHHe MOYKH, y 1 (0,84 %) — oxHa mouka, y 5
(4,20 %) — nucTonUs IOYKH, B TOM YHCJIe HE(GPOIITO3.

Tak Kak rocriuTajIn3upoOBaHHbIe ITanueHTsl ¢ 111
YacTO HYXKJAIOTCA B KaTeTepU3AIUU MOYEBOTO
Iy3BIPsI, KOTOPasi HapyIllaeT 3alIUTHbIE MEXaHU3MbI
opraHu3Ma U O0JIErJaeT JOCTYIl ypOIIAaTOT€HOB K
MOUYEBOMY ITy3bIPIO, B HAIlleM HCCJI€JIOBAaHUU KaTe-
Tep-accoruupoBanHas IMBII ObLia BbIsIBJIEHA Y 72
(56,25 %) maruentoB. CieayeT MpUHUMATh BO BHH-
MaHWe, UTO KaTeTep-acconuupoBanuble MBI
YacTo ABJIAIOTCA MOJTUMUKPOOHBIMU M BBI3bIBAIOTCS
ypoIaToreHaMu ¢ MHOYKECTBEHHOU JIEKapCTBEHHOU
ycrodunBocThio. Kpome aToro, y manueHToB ¢ 1111
oTMeuasicst Beicokuii yposeHb UICMII — 57 (44,53 %)
vyest.; He-MICMII BoisiBiieH®l y 35 (27,34 %) deir.,
koMmbuHupoBaHHas rpynna (He-MICMII ¢ mpucoeau-
HEHHEM TOCIUTAJIBHOTO IITaMMa) BKJIOYanaa 36
(28,13 %) naruenTos c III1.

[TpoananuzupoBaubl ®P MMBII (Hanmuuue aHa-
TOMUYECKUX U (QYHKIIMOHAIBHBIX aHOMINN MOYe-
BBIX IIyTeH, KaTeTepa, KaMHEN, Pe3UCTEHTHBIX BO3-
OynauTeseit, OOCTpYKIMH, aHTHOAKTepHabHAsI
Tepamnus B HEJABHEM IIPOIILIOM, HEJIaBHUE UHCTPY-
MeHTaJIbHbIE BMEIATEIhCTBA, MYKCKOH T10J1). YCTa-
HOBJIEHO, YTO TOJIBKO 7 (5,5 %) nmamueHTos ¢ IIIT u
NMBII He umerot OP, y 25 (19,5 %) — oqunH OP, y 48

CONCLUSION

In most cases, hospitalized patients with LC are in
a state of decompensation and immunosuppression,
requiring instrumentations, bladder catheterization,
and antibacterial therapy. Along with comorbidities,
they have a high incidence of bacterial infections
(50,89%), both unique to LC (e.g., spontaneous bacte-
rial peritonitis) and those occurring in the general
population (UTTs, pneumonia, etc.). The most com-
mon are UTIs — in 37,87% of patients (predominantly
women) with disease decompensation and duration of
LC of less than 5 years (p < 0,05). Localized UTIs
occur less frequently than systemic ones (20,31% vs.
48,44%, ¥* = 22,44, p < 0,001), but their diagnosis
requires a thorough collection of disease history and
complaints, which in some cases may be difficult due
to mental status disorders such as delirium, psycho-
sis, psycho-organic syndrome, and alcohol withdrawal
state, observed in 12 (9,37%) patients with UTIs. One
should remember the need for differential diagnosis
between ABU, level of which was 23,96% in our study,
and UTTIs, including taking into account the levels of
blood leukocytes, ESR, CRP, and ferritin, which were
significantly higher in UTIs (p < 0,001) due to differ-
ent approaches to patient management and the need
for antibacterial therapy in the case of UTIs. The
choice of drug and determination of treatment dura-
tion will depend on the type and sensitivity of the uro-
pathogen, risk factors (present in 94,5% of patients
with LC), including indwelling catheters (catheter-
associated infections are common in the majority of
patients with UTIs — 56,25% of cases), anatomical and
structural abnormalities of the urinary tract
(in 79%), and the type of UTIs — non-HAIs/HAIs
(27,34/44,53%). In 45,31% of cases, UTIs accompany
co-infections, which aggravates the patient’s condi-
tion and requires combined antibacterial therapy.

The low survival rate and the high mortality rate
(70% over the 45-month follow-up) confirm the rele-
vance of early diagnosis, medical prevention of UTIs,
and the implication of new methods for the differential
diagnosis between ABU and UTIs in patients with LC.
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(37,5 %) — nBa, y 30 (23,4 %) — 1pH, y 14 (10,9 %) —
yeTbipe, v 3 (2,3 %) — msaTh, v 1 (0,9 %) — murects OP.
Hecomuenno, Hanmnuue OP npegpacrosiaraer K pas-
BUTHIO ocJiokHeHHOH VIMBII.

Hanmuue 6akTepuasibHBIX HHQEKIUHI, U B YacT-
"octu UMBII, y naruenTos ¢ 111 acconuuupoBaHo ¢
HeOJIAarONpPUATHBIM ~ MPOTHO30M  3aboJsieBaHUs
[8—10]. Hamu fmaHHbBle TOATBEPIKAAIOT 3TY THUIIO-
Te3y: 3a IepUo/ HAOJIIOIEHUS — 45 MeC — JIETATbHbBIN
UCXO0J1 HAcTynua y 70 % mnanuenTtos ¢ L[IT ¢ UMBII,
YTO 3HAYUTEHHO BBIIIIE 110 CPABHEHUIO C TAI[AeH-
tamu ¢ IIIT 6e3 UMBII — 34 % (x2 (mompaBka
Weiitca) = 40,77; p (mompaska Heiitca) < 0,001;
V Kpamepa = 0,35). MOKHO TPEAIIOIO0KUTD, UTO
CHCTEMHBIE TPOSBJIEHUS WHQMEKIUH, KOTOPhIE
HAOJIFOTAIOTCA V OOJIBIIIMHCTBA MAIIUEHTOB, IPUBO-
AT K (POPMHUPOBAHUIO MPOBOCIATUTEHHOTO CTa-
Tyca, UTO SABJIAETCA MPEAIOCHUIKON Pa3BUTHUSA TIOJTH-
OpraHHOMN HEJOCTATOYHOCTH.

3AK/IOYEHUE

T'ocnutanuszupoBanHble nanueHTsl ¢ 1T B 6071b-
IIWHCTBE CJIydyaeB HaXOAATCA B COCTOSAHUU J€KOM-
IeHcalluy U UMMYHOCYIIPECCUH, UX COCTOSHUE Tpe-
Oyer TIpOBeAEHUs WHCTPYMEHTAIBHBIX BMeIIa-
TeJbCTB, KaTeTepusallud  MOYEBOIO  IIy3bIpH,
Ha3Ha4YeHUs aHTHOAKTepUaIbHOU Tepanuu. Hapsnry
¢ KOMOPOUIHBIM (POHOM Y HIX OTMEYAETCS BBICOKAS
yacroTa OakTepUabHbIX HHpeKIUH (50,89 %), Kak
YHUKaIbHBIX /11 L[IT (Hanpumep, CHOHTaHHBIH OaK-
TEePUAJIBHBIA IEPUTOHUT), TAK U UMEIOITUX MECTO B
obmen momyssinuu (MMBII, mHEeBMOHWU U JIp.).
Haubosee pacrnpocTpaHeHHBIMHU ABJIAIOTCA
HNMBII - y 37,87 % nanueHToB (IIpenMyIecCTBEHHO
JKEHIIMH) ¢ JeKoMIleHcalred 3aboseBanuss u 1111
MeHee 5 JIeT B aHaMHe3e (p < 0,05). JIokaIu30BaH-
uble UMBII BcTpeuaroTest peke CUCTEMHBIX (20,31 %
MPOTHUB 48,44 %, X2 = 22,44, p < 0,001), HO JUUIsl KX
JIUarHOCTUKHU TpeOyeTcs TIIATeJIbHBIH cO0p aHaM-
He3a 3a00JieBaHUA W Kaja00, UTO B Psle CIydaeB
MOJKET MPEZCTABIATh TPYHOCTH BBU/Y HapyIIEHUH
MEeHTaJIbHOTO cTaTyca B BUJe JeJUpHdA, IICHX03a,
IICUXOOPTaHUYECKOTO CUHJIpOMA, COCTOSTHUSA
OTMEHBI QJIKOTOJISI, KOTOpble HAOJIIOAAINCh y 12
(9,37 %) maruentoB ¢ UMBII. CiefyeT MOMHUTD O
HEeOOXOAMMOCTU TpOBeZeHUs AuddepeHIaIbHON
JIMaTHOCTUKHY Mexk Ty BBY, ypoBeHb KOTOpOU cocTaB-
JseT 23,96 % II0 JAaHHBIM HAIllero UCC/IeJ0BaHuA, U
MMBII, B TOM 4mCJIE C YY€TOM YPOBHS JIEHKOIUTOB
kpoBu, CO3, CPB, deppurnHa, KOTOpBlE OBLIH
mocroBepHo BhItte mpu UMBII (p < 0,001) B cBsA3U C
Pa3HBIMHU ITOAXOZAMH K JIEUEHUIO MAIFIeHTa U He00-
XOJIUMOCTBI0 aHTUOAKTEPUAIBLHON TEpaIruu B CIIy-
yae IMBII. Boi6op npenapara u ornpezieeHue -

of the microbiota of various human body biotopes in
health and disease, assessing its role in the develop-
ment of associated diseases of the State Research
Program “Translational Medicine”, subprogram 4.2
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registration number 20220463 dated 04.07.2022).

Conflict of interest. The authors declare no
conflict of interest.

TEJIbHOCTH JIeueHUsI Oy/IyT 3aBUCETh OT XapaKTepH-
CTUKH ¥ YYBCTBUTEJIBHOCTU ypOIIaTOT€HA, HATUUUS
¢daKTOpOB pHCKa, KOTOPble UMEIT 94,5 % marueH-
ToB ¢ L1, B ToM 4mcyie KaTeTephl (KaTeTep-acCoIum-
pOBaHHBIE HH(PEKITUH PACIIPOCTPAHEHBI y OOJIBIIIH-
cTBa nanuenToB ¢ UMBII — 56,25 % ciyuaes), aHa-
TOMUUYECKUX W CTPYKTYPHBIX AHOMAIUU MOYEBBIX
mytedt (y 79 %), Tunia UMBII — we-MICMII / UCMII
(27,34 / 44,53 %). B 45,31 % ciyuaes UMBII npote-
KaloT C JAPYTUMHU WHQEKIUAMU, UYTO YTSIKESAET
cocrostHHE O0JIBHOTO U TpeOyeT Ha3HAUeHUsI KOMOH-
HUPOBAHHOM aHTHOAKTEPHUATHHOHN TepaInH.
Huskasa sBpopKuBaemMocTbh mnamueHToB ¢ LIT c
HMMBII u BBICOKHH YPOBEHb CMEPTHOCTH — 70 % 3a
45 Mec HaOJIIOAEHNsA M0C/Ie BKIIOUEHUS B HUCCIEL0-
BaHME — MO/ITBEPK/IAIOT aKTyaJIbHOCTh PAHHEH Jiua-
THOCTHKH, MeUIHCKOU npodrraktukn UMBII u
BHEJIDEHUSI HOBBIX MeTO0B auddepeHIuaaIbHON
puarsoctuku bBY u UMBII y maniuenTos ¢ II1.

Bxiaa aBropoB. MasnaeBa E.I'.: koHIlenuua u
JIN3aliH MCCIIeIOBaHMsI, 0030p MyOJIUKAIIUN 110 TEME
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CoZlepKaHUs, PeJaKTHPOBAHUE PYKOIIMCH, OKOHYA-
TeJIbHOE YTBEPKIeHNE PYKOIIUCH JIJIS TIyOJTUKATIHH.

Hcrounuku puHaAHCHUpPOBaHUA. VccieoBa-
HUe BBITIOJIHEHO B paMkax [IpoekTa mo u3ydeHHIo
0COOEHHOCTE MUKPOOHOTHI Pa3IMUYHBIX OHOTOIIOB
opraHu3Ma 4eJiOBeKa B HOPMeE U NPU MaTOJIOTHYe-
CKHX COCTOSTHUAX, OIIEHKE ee 3HAUEHUsA B Pa3BUTHH
CBSI3aHHBIX C HUMU 3200JI€BaHUH TOCYJapCTBEHHOU
IIpOTPaMMbl HAyYHBIX UCCIIeoBaHUM «TpaHCsIu-
OHHAs MeJUIINHA », IOAIPOrpaMMa 4.2 «dynmamen-
TaJbHBIE ACIEKTHI MEAUIIMHCKON Hayku» (HOMep
TOCPETUCTPAIUU 20220463 OT 07.04.2022).
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