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IIPEAVNKTOPBI 1 ANHAMIUKA VMH®EKIIVNN, CBI3AHHBIX C OKA3SAHUEM
MEANLINMHCKOM ITOMOMLIN B ITEPN1OA 2013-2023 I'T., Y ITALTMEHTOB
TEPAITEBTMYECKOTI O ITPOPVAS B KPUTUNYECKOM COCTOSHUNUN

M.A. PYCASIKOBA, 8.3. TIAMCYTAVMHOBA, K.J. HITIPOKOB, 5.1. AATAPVIA, H.B. BAC/IBEBA

Cesepo-3anaaHblil rOCyAapCTBEHHBIN MeANIMHCKII yHuBepcutet uM. VLV Meunnkosa, Cankt-TlerepOypr, Poccuiickas Peaepanms

MNpeayKTopamu MHOEKLLMIA, CBA3AHHBIX C OKa3aHWeM MeauLMHCKOWM nomoluy (MCMIM), B 4aCTHOCTU MHGEKLIMIA, CBA3AHHBIX C MEAULIMHCKUMU YCTPOIA-
ctBamu (MCMY), aBnstoTCA A/IMTENbHOCTb NPebbIBaHNUA B OTAENEHUM PeaHUMALIUMK U MHTeHcUBHOW Tepanuu (OPUT) u gHM aKcnayaTaumMm yCTpoucTs
(43Y), Tem He meHee, NPodUb NALUEHTOB M TAKECTb COCTOAHMA BHOCUT 3HaUMMble KOPPEKTUBbI B 3a60/1€BaEMOCTb.

Llenb uccnepoBaHua: onpefenvTb NPEAVKTOPbI U OLEHUTb AMHaMURy UCMY, y naumeHToB TepanesTudeckoro npoduns (TM) B KpMTUHECKOM COCTOR-
Huu (KC).

Martepuan u metogbl: NPOBEAEH PETPOCNEKTUBHBIN aHau3 2743 uctopuii 6one3HW nauueHToB U3 6asbl AaHHbIX CeBepo-3anafHoro rocyAapcTBeH-
HOro MeAMUMHCKOro yHusepcuteta um. U.M. MeunHukosa 3a nepuog ¢ 2013 no 2023 rr. MHumaeHTbl MCMI (KaTeTep-accounmpoBaHHas MHbeKLMA
MoYeBbIBOAALLMX NyTel — KAMMBI, KaTeTep-accouMMpoBaHHan MHOEKLMA KpoBOTOKa — KAUK 1 BEHTUAATOP-acCoLMMPOBaHHAA NHeBMOHMA — BAM)
6b1nM onpeaeneHbl B COOTBETCTBUM C KpUTepUAMU «HaLlMOHaIbHOWM accoumaLmm cneLmanmncToB no KOHTPOMO MHOEKLMOHHBIX U HEMHPEKLMOHHbIX
6onesnen» ot 2023 r.

Pe3ynbrarthl: B UccnefoBaHMe BKAOYEHbl 2492 naumerTa TIM 8 KC. MaoTtHocts MCMY y nauuenTos TN 8 KC coctasuna 3,5/1000 [3Y, cpeam Hux KAUK
—1,6/1000, KAMMBIM — 4,6/1000, a BAMN — 4,3/1000. CHuxeHune naotHocTn KAUMBI n KAUK B nepuog 2020-2021 rr. u ysennuerme 8 nepuog, 2021-
2023 rr. 3aperucTpMpoBaHo y Bcex nauueHTos ¢ UCMY, B oTmume ot BAT, rae ysenmuyenme naotHoctv B 2020-2021 rr. cHUM3MNoCb. Hesasnucumbimu
npeaukropamun UCMY, nommumo [,3Y, 6biam: TBM — 7,546 (3,528-16,138), p<0,001; xpoHuyeckas 6onesHb nouek (XbIM) — 3,297 (1,947-5,583), p<0,001;
6ann >4 no wkane SOFA - 2,669 (1,490-4,782), p=0,001.

3aKntoueHue: He3aBUCMMbIMU NpeankTopamu MCMY y naumenTos TIM 8 KC, nomumo [3Y, agnanuck 6ann no wkane SOFA >4, TBM n XBM.

KnioueBble cnoBa: UHeKyuU, C8A3GHHbIE C MeOUUUHCKUMU ycmpolicmeamu; UH@eKyuu, C8A3aHHbIE C OKA3aHUeM MeOUUYUHCKOU nomowu;
MpeduKMOopbI, KPUMUYECKOe COCMOAHUE, MAXENAA 8HEOO0NbHUYHAA MHEBMOHUS.

Ana yntuposaHua: Pycnskosa WA, WamcytamHosa 33, Lupokos KW, Natapus 3/1, Bacunbesa HB. MpeauKTopbl U AWHAMUKA MHOEKLIMIA, CBA3AHHBIX C
OKa3aHMeM MeaMUMHCKON nomoluy B nepuog 2013-2023 rr., y MaUMEHTOB TepaneBTUYECKOro NPoduasA B KPUTUYECKOM COCTOAHUWU. BecmHuK AsuuyeHHsl.
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PREDICTORS AND OUTCOMES OF HEALTHCARE-ASSOCIATED INFECTIONS IN
CRITICALLY ILL PATIENTS FROM 2013 TO 2023

I.LA. RUSLYAKOVA, E.Z. SHAMSUTDINOVA, K.I. SHIROKOV, E.L. LATARIYA, N.V. VASILYEVA

North-Western State Medical University named after 1.I. Mechnikov, Saint Petersburg, Russian Federation

Predictors of healthcare-associated infections (HAIs), particularly medical device-associated infections (MDAIs), include length of stay in the intensive
care unit (ICU) and the number of device days (DD). However, the type of patient and the severity of their condition significantly influence the
incidence of these infections.

Objective: to identify predictors and evaluate outcomes of MDAIs in critically ill patients (CIPs).

Methods: a retrospective analysis was conducted on 2,743 patient records from the database of the North-Western State Medical University named
after I.I. Mechnikov, Saint Petersburg, Russia, covering the period from 2013 to 2023. HAI cases, including catheter-associated urinary tract infections
(CAUTI), catheter-related bloodstream infections (CRBSI), and ventilator-associated pneumonia (VAP), were classified according to the 2023 criteria
established by the National Association of Specialists in the Control of Infectious and Non-Infectious Diseases (NAACINID).

Results: the study included 2,492 CIP. The MDAl incidence density among these patients was 3.5 per 1,000 device days. These data included incidence
densities of 1.6, 4.6, and 4.3 per 1,000 device days for CRBSI, CAUTI, and VAP, respectively.

From 2020 to 2021, a decrease in CAUTI and CRBSI incidence density was observed among all patients with MDAIs. In contrast, the VAP incidence
density, which increased during 2020-2021, later declined. Independent predictors of MDAIs, in addition to DD, were: severe community-acquired
pneumonia (sCAP) — 7.546 (3.528-16.138), p<0.001; chronic kidney disease (CKD) — 3.297 (1.947-5.583), p<0.001; score >4 on the Sequential Organ
Failure Assessment (SOFA) Score — 2.669 (1.490-4.782), p=0.001.

Conclusion: independent predictors of MDAIs in CIP, in addition to DD, include a SOFA score greater than 4, sCAP, and CKD.
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BBEAEHUE

YacToTa BCTPEYaEMOCTM BHYTPUOONbHWUYHBIX MHEKLMI Y Na-
LMEHTOB OTAENEHWI peaHnMauMmn U MHTEHCUBHOW Tepanuu (OPUT)
BapbupyeT oT 20 go 50% [1]. BocnpumrmumBOCTb K MHOEKLMAM Y Na-
LIMEHTOB B KpUTMYeckom cocTosiHuu (KC) obycnosneHa HapyLeHUamm
BPOXXAEHHOTO M NMPUOBPETEHHOTO MMMYHMTETA, A TaKKe WHBA3UB-
HOCTbHO MAHWUNYAALMIA NPU OKa3aHMWM BbICOKOTEXHOOMMYHOM NOMO-
WM C UCNONb30BaHNEM MEAULMHCKMX YCTPOICTB [2]. [JoKasaHHbIMU
baKTOpaMM pUCKa ABAAIOTCA A/MTENbHOCTb NpebbiBaHua B OPUT u
LA/MTENbHOCTb 3KCNyaTaumm yetpoiicts (43Y) [3], Tem He meHee Bbi-
PaKeHHOCTb OpraHHOM ANCHYHKLUMM, NPOPUb NaLMeHTa (XMpyprye-
CKUIA/TepaneBTUYECKUI) U HO30M0rMYeckne Gopmbl 3abos1eBaHuiA, B
YacTHOCTU TAXENAA BHebobHMYHaA nHeBMoHUA (TBIM) [4] 1 XpoHu-
Yeckana 6one3Hb noyek (XBIM) [5], BHOCAT BECOMBIV BK/1a4, B yBeNMYe-
HMe 3a601eBaeMOCTU MHOEKLMAMM, CBA3AHHBIMU C MEAMULMHCKUMMU
ycTpoiictBamu (UICMY).

LLENb UCCNEAOBAHMUA

OnpefenvTb NpeanKTopbl U oueHUTb guHamuky UICMY y naum-
€HTOoB TepanesTuyeckoro npoduns (TM) s KC.

MATEPUAN U METOAbI

OAHOLEHTPOBOE PETPOCMEKTUBHOE KOrOPTHOE WUCCaefoBaHWe
66110 0406peHO JTOKa/IbHBIM 3TUYECKMM KomuTeTom CeBepo-3anas-
HOrO roCyAapCTBEHHOrO MegUUMHCKOro yHusepeuteta um. U.U. Meu-
HWKOBa, npotokon Ne 2 ot 12.02.2020. MNpoBeaéH aHanus 2743 ucro-
puii 6onesnm naumeHtos OPUT CeBepo-3anagHoro rocyAapcTBeHHOro
MeaMLUMHCKOro yHusepcuteta um. U.1. MeyHnKoBa ¢ A/IMTeNbHOCTbIO
npebbiBaHus >48 Yacos 3a nepuog ¢ mapta 2013 r. no dpespanb 2023
r. B nepuog c 1 masa 2020 r. no 10 asrycta 2021 r. MEAVULMHCKYIO NO-
moLb nonyyumnun 568 naumentos ¢ TBMN COVID-19.

B wnccnepoBaHWM yuuTbIBaAUCL Caeaylowpme AaHHble: BO3-
pacT, noA, pocT, Bec, CoMyTcTytowWwan natonorua, 6ann no Charlson
Comorbidity Index (CCI) [6], 6ann no wkane Sequential Organ Failure
Assessment (SOFA) [7], Hanuume n [3Y (LeHTpaNbHOrO BEHO3HOTO
KaTeTepa (LIBK), moueBoro kaTetepa (MK), aHaoTpaxeanbHoi TpybKu/
TPaxeocToMbl), KOMKo-AeHb B OPUT, ucxoa, uHumaeHtsl UICMY: Ka-
TeTep-accouMmMpoBaHHble MHbEKUMM KpoBoToKa (KAUK), kaTeTep-ac-
COLMMPOBaHHblE MHOEKUMM MoueBbiBOAAWMX nyTeir (KAMMBI),
BEHTUNATOP-acCoOLMMPOBaHHaA NHeBMOHMA (BAM). BbigeneHbl ase
nccaemyemble rpynnbl: NauueHTbl ¢ TBM v 6e3 TBIM.

NHumnaeHTol MCMIM — KAUMBI, KAUK 1 BAI — onpeaeneHbl B
COOTBETCTBMM C PEKOMEHAOBAHHbIMU KpuTepuamK «HalmoHanbHoOM
accoumaumm CneumanmnctoB No KOHTPOIO MHGOEKLMOHHBIX U HEWH-
deKumoHHbIX 6onesHei» (HACKW) oT 2023 1.t

KyMynaTMBHaA MHUMAEHTHOCTL? — 3a6onesaemocTb Ha 100 na-
umeHToB. MNOTHOCTb MHUMAEHTHOCTU M3MEPAET YacTOTy BO3HUKHO-
BEHMs HOBbIX C/ly4aeB 3ab60eBaHMs, BOSHUKLIMX 3a OnpeaenéHHbI
nepuog BpeMeHu, paccumntbiBaetca Ha 1000 naumeHTo-AHeNl rocnmTta-
nmsauuu [8-9].

Cxema uccnepoBaHUA NpeacTaBneHa Ha puc.

1 Memoduyeckoe pyko8odcmeo «3nudemuonoauyeckas OuazHoCmuKa
UHGeKYUOHHbIX 6one3Hel, C8A3aHHbIX C OKa3aHUem mMeOuyUHCKOU nomouju, Ha
ocHose cmaHdapmHbix onpedeneHuli cayyas». Ccolaka akmueHa Ha 26.05.2024.
https://www.nasci.ru/?id=121561&download=1.

2 [locmaHosneHue [nagHo20 20cydapcmeeHH020 CaHUMapHo20 epaya PO
om 28 aHeapa 2021 2. Ne 4 «06 ymeepmdeHuU CaHUMAapPHbIX Npasgusa u Hopm
CanlluH 3.3686-21 «CaHumapHo-anudemuosnoauyeckue mpeb6o8aHus no
npogunakmuke uH@eKyuoHHelx 6one3Heli». Ccolaka akmueHa Ha 26.05.2024.
https://base.garant.ru/400342149/
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INTRODUCTION

The incidence of nosocomial infections in patients in inten-
sive care units (ICUs) ranges from 20 to 50% [1]. Susceptibility to
infections in critically ill patients (CIP) results from impaired innate
and acquired immunity, as well as the invasiveness of procedures
during high-tech care involving medical devices [2]. The length of
stay in the ICU and the number of device days (DD) are established
risk factors [3]. Still, the severity of organ dysfunction, the type of
patient (surgical or medical), and specific disease conditions, such
as severe community-acquired pneumonia (sCAP) [4] and chronic
kidney disease (CKD) [5], significantly contribute to the rise in med-
ical device-associated infections (MDAIs).

PURPOSE OF THE STUDY

To determine predictors and evaluate the outcomes of MDAIs
in CIP.

METHODS

A single-center, retrospective cohort study was approved by
the Local Ethics Committee of the North-Western State Medical
University named after I.I. Mechnikov, Saint Petersburg, Russia, un-
der Protocol No. 2, dated February 12, 2020. The study analyzed
2,743 medical records of ICU patients at the university hospital,
all with a length of stay exceeding 48 hours, spanning March 2013
to February 2023. From May 1, 2020, to August 10, 2021, medical
care was provided to 568 patients diagnosed with sCAP COVID-19.

The study examined the following data: age, gender, height,
weight, comorbidities, and the Charlson Comorbidity Index (CCl)
[6], SOFA score [7], and DD of central venous catheter (CVC), uri-
nary catheter (UC), endotracheal /tracheostomy tubes, ICU bed-
days, and outcomes. Additionally, MDAI cases, including cathe-
ter-related bloodstream infections (CRBSI), catheter-associated
urinary tract infections (CAUTI), and ventilator-associated pneumo-
nia (VAP), were studied. Two study groups were identified: patients
with and without sCAP.

HAIs, CAUTI, CRBSI, and VAP cases were classified accord-
ing to the 2023 criteria established by the National Association of
Specialists in the Control of Infectious and Non-Infectious Diseases
(NAACINID)*.

Incidence proportion?, also known as cumulative incidence or
risk, measures the probability that individuals in a specific popula-
tion will develop a disease over a defined period, often expressed
as a rate per 100 patients. Incidence density indicates how fre-
quently new cases occur over a specified time and can be calculat-
ed per 1000 person-days, per 1000 days of hospitalization, or per
1000 catheter-days [8-9].

The flowchart illustrates the details of the research scheme.

Ethical approval. The study was approved by the Local Ethics
Committee of the North-Western State Medical University named
after I.I. Mechnikov, Saint Petersburg, Russia, under Protocol No. 2,
dated February 12, 2020.

1 Methodological recommendations "Epidemiological diagnostics of infections
associated with medical care (IAMC) based on standard case definitions".
Available at: https://nasci.confreg.org/ob-assotsiatsii/metodicheskie-
rukovodstva/

2 Resolution of the Chief State Sanitary Doctor of the Russian Federation of
January 28, 2021, No. 4 "On Approval of Sanitary Rules and Regulations San

PiN 3.3686-21 "Sanitary and Epidemiological Requirements for the Prevention

of Infectious Diseases" (as amended on February 11, 2022, and May 25, 2022).
Available at: https://base.garant.ru/400342149/
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[VNHaMUKa MHUMAEHTHOCTU U NAOTHOCTU, OAHODAKTOPHBIN M MHOTOGAKTOPHbIN aHaW3 NPEUKTOPOB BO3HUKHOBEHMA MCMY

Incidence density, univariate and multivariate logistic regression analyses of the MDAI predictors

dTnMueckoe 3asBneHue. MccneposaHue 6bino omobpeHo Jlo-
KaNbHbIM 3TUYECKMM KomuTeToM CeBepo-3anafHoro rocyaapcTBeH-
HOro MefMUMHCKOro yHusepcuteta um. N.U. MeuHnKoBa, NnpoToKon
Ne 2 ot 12.02.2020.

CraTucTMUecKas 06paboTKa AaHHbIX NPoBeAeHa C MCMo/b30Ba-
HMeM naketa nporpamm Jamovi 2.3.21 v IBM SPSS Statistics 26 (IBM
Analytics; George & Mallery, 2019). CooTBeTcTBUE pacnpeaeneHns Ko-
JIMYECTBEHHBIX NOKa3aTeNei HOPMaAbHOMY 3aKOHY ONpPeaensnoch no
Kputepuio Konmoroposa-CmupHOBa. KonmuyecTBeHHble nepemeHHble
66111 NpeACTaBaeHbl B BUAE MeLMaHbl U HAXKHETO M BEPXHETO KBapTU-
neit Me [Q1; Q3], a KaueCTBEHHbIE NepeEMEHHbIe — B BUAE abCOMOTHBIX
3HaueHuid (n) u goneii (%). Npu cpaBHUTENLHOM aHanM3e 2 He3aBUCH-
MbIX FPYMM UCNOb30BaNCA KpuTepUii MaHHa-YUTHM, TaK Kak rnotesa
0 HOPMaNbHOCTW pacnpesenenns bblna oteeprHyTa. CtaTMcTUYecKan
3HAYMMOCTb BAVAHWA NEPEMEHHbIX Ha BUHAPHYIO LieNeByto nepemeH-
HYIO OCYLLECTBAANACL C NMOMOLLbO KpuTepua ¥ MupcoHa. na 6uHap-
HbIX NPEAMKTOPOB BbIYUCAAIUCH OTHOLLEHME WwaHcoB (OLL) u 95% po-
BepUTENbHbIN MHTepBan (95% [AM). Onsa MHOropaKTopHOro aHaiusa
6blnM BbIOPaAHbI Te $aKTopbl, KOTOPbIE NMOKa3aaM 3HAYMMOE B/IUAHWE
Ha ucxogd,. M3 atnx GpakTOpPoB C MOMOLLbIO BUMHAPHOM NOMUCTUYECKOI
perpeccun (METOAOM MOC/NEA0BaTENbHOMO UCK/KOYEHUSA C UCMONb30-

Statistical data analysis was conducted using Jamovi (ver-
sion 2.3.21; The Jamovi Project) and IBM SPSS Statistics 26 (IBM
Analytics; George & Mallery, 2019). The normality of quantitative
variables was assessed using the Kolmogorov-Smirnov test. Quan-
titative variables are presented as medians with lower and upper
quartiles (Me [Q1; Q3]), while qualitative variables are reported
as counts (n) and percentages (%). To compare two independent
groups, the Mann-Whitney test was used because the data did not
follow a normal distribution. The significance of the relationship
between the variables and the binary outcome was evaluated us-
ing the Pearson ¥? test. For binary predictors, odds ratios (OR) and
95% confidence intervals (95% Cl) were calculated. Factors with
significant effects in univariate analysis were included in multivar-
iate analysis. Independent predictors among these factors were
identified using binary logistic regression with a stepwise elimina-
tion method based on the Wald statistic, and adjusted ORs (AORs)
were computed. Statistical significance was set at p<0.05.

RESULTS

The study included 2492 patients. The median age was 71
years, with a range of 60 to 81 years. Arterial hypertension (AH)

13



Ruslyakova IA et al Healthcare-associated infections

AVICENNA BULLETIN
Vol 28 * No 1 % 2026

BaHWEM CTaTUCTUKM Banbaa) oTobpaHbl HE3aBUCMMbIE NPEAMKTOPbI U
NocYMTaHbl CKoppeKkTUpoBaHHble OLL (Adjusted odds ratio (AOR)). Pas-
MYNA NPU3HABANMCh CTAaTUCTUYECKM 3HAYMMbIMUK MpK ypoBHe p<0,05.

PE3YNbTATbI

B nccnepgosaHme BkAtouveHbl 2492 nauyueHTta. MeamaHa Bo3-
pacTa naumeHToB coctaBuna 71 [60-81] rog. MnepToHW4yeckas 6o-
nesHb (I'B) 1 nwemmnyeckan 6onesub cepaua (MBC) 6binm Hanbonee
pacnpocTpaHEHHbIMM AMArHo3amu B KoropTe u BcTpeyanucsh y 2025
(81,3%) naumeHToB. CneayowyMmn gMarHo3aMm No YactoTe BCTpe-
YaeMOCTU ABNAAWCH CaxapHblid anabet u TBM: 701 (28,2%) n 663
(26,6%) naumeHTa, cooTBeTcTBEHHO. XBI 6blNa AMarHoCTUpoOBaHa
y 587 (23,6%) nauueHtoB OPWUT, Torga Kak 6poHxuanbHas acTma
(BA) 1 XpoHMueckan obcTpyKTMBHAA 6onesHb NErkux (XOB/) —y 467
(18,7%) naumeHnToB. OueHka no CCl B uccnegyemoni rpynne coctasu-
na 5 [3-7] 6annos, Toraa Kak no wkane SOFA — 2 [0-4] 6anna. Aau-
TenbHocTb MBJ1y naumeHToB coctasuna 3 [1-3] gHA, Toraa Kak uncio
KaTeTepo-gHu LBK 6b1n10 pasHo 4 [3-7], a KaTeTepo-AHEN MOYEBOTO
Katetepa — 5 [1-8] (Tabn. 1).

MnoTtHOCTb MHUMAeHTHOCTM UCMY y naumeHToB Tl coctasuna
3,5/1000 43Y, cpean Hux KAWK — 1,6/1000, KAUMBI — 4,6/1000, a
BAIN — 4,3/1000, Toraa Kak KyMmynaTMBHas MHUMAEHTHOCTb — 1,1/100
(w13 HuXx KAMMBIN - 2,1/100, BAN - 0,6/100, KAUK — 0,6/100). B auHa-
MUKe Habnaanoch yBeaMYeHe NAOTHOCTU UHUMAEHTHOCTM UCMI

Tabnuya 1 Xapakmepucmuka nayueHmos Tl 8 KC

Bcero/Total

MNaymneHTbl ¢ UCMY/Patients with MDAIs
Bospacrt, net/Age, years, Me [Q1-Q3]

and coronary artery disease (CAD) were the most common entities,
present in 2025 (81.3%) patients. The next most frequent diagno-
ses were diabetes mellitus (DM) and severe community-acquired
pneumonia (sCAP), seen in 701 (28.2%) and 663 (26.6%) patients,
respectively. CKD was diagnosed in 587 (23.6%) ICU patients, while
bronchial asthma (BA) and chronic obstructive pulmonary disease
(COPD) were diagnosed in 467 (18.7%) patients. The CCl score in
the study population was 5 points [3-7], and the SOFA score was
2 points [0-4]. The duration of mechanical ventilation (MV) was 3
days [1-3], the number of CVC days was 4 [3-7], and the number of
UC days was 5 [1-8] (see Table 1).

HAI incidence density in medical patients was 3.5 per 1000
device days. These data included incidence densities of 1.6, 4.6,
and 4.3 per 1,000 device days for CRBSI, CAUTI, and VAP, respec-
tively. The cumulative incidence (Cl) was 1.1 per 100 patients. This
includes Cls of 2.1, 0.6, and 0.6 per 100 patients for CAUTI, VAP,
and CRBSI, respectively. Over time, the HAI incidence density in-
creased from 2.7 per 1000 device days in 2021 to 4.7 per 1000 de-
vice days in 2023. Notably, during this period, the incidence densi-
ties of CAUTI and CRBSI rose to 6.3 and 3.1 per 1000 device days,
respectively. The VAP incidence density increased only in 2020-
2021, reaching 5.9 per 1000 device days. The trend of MDAI inci-
dence density from 2013 to 2023 is shown in Table 2.

Independent predictors of HAI in CIP were identified in the
analysis (Table 3).

Table 1 Baseline demographic and clinical features of the study population

2492
78
71 [60-81]

PacnpegeneHue B BO3pacTHbIX rpynnax no BO3, % (n)
Participant age distribution by standard WHO age groups, % (n)

Moxwunoii/Elderly
Crapueckuii/Sinile
Cpeatuin/Middle-aged
Monogoit/Young
Honroxutenu/Long-livers
*eHwmHbl/Women

35.6 (886)
34.5 (860)
15.2 (379)
9.1(226)
5.7 (141)
56.2 (1400)

Ho3onoruueckue dopmbi 3abonesanuii, % (n)
Disease entities, % (n)

I'6 v UBC/AH and CAD

XBIM/CKD

Lunppos neyenun/Cirrhosis
OHkorematonorus/Hematologic malignancies
Oukonatonorua/Neoplastic disease

XOB/1 u/vnn BA/COPD and/or asthma
CaxapHblit anabet/Diabetes mellitus
TBIM/sCAP

81.3 (2025)
23.6 (587)
4.0 (99)
1.3(33)
9.5 (236)
18.7 (467)
28.2 (701)
26.6 (663)

Yucno 6annos/gHeii, Me [Q1-Q3]
Scores/Device days, Me [Q1-Q3]

CCl, 6ann/score

SOFA, 6ann/score

Oxn UB1/MV days

KaTetepo-aHu LIBK/CVC days

KateTtepo-gHn MK/UC days

KoWko-aHu 8 OPUT/ICU days

HebnaronpuaTHbii ncxoa/Unfavorable outcome, n (%)

14

5[3-7]
2[0-4]
3[1-3]
4[3-7]
5[1-8]
42-7]
17.2 (429)
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B nepwog, 2021-2023 rr. o 4,7/1000. ObpalaeT Ha ceba BHUMaHKe
MPUPOCT NAOTHOCTU MHUMAEHTHOCTM KAUMBI go 6,3/1000 1 KAUK
[0 3,1/1000 8 nepurog 2021-2023 rr. OueHKa AnHaMuKu BAIM gemoH-
CTpUpPYET yBeAUYeHue NAoTHOCTM A0 5,9/1000 TonbKo B neprog 2020-
2021 rr. AvHamuka nnotHocTM MCMY 3a nepuog, ¢ 2013 no 2023 rr.
npeacTasneHa B Taban. 2.

B pe3ynbTate NpoBef&HHOIO aHanM3a bblnm onpeneneHbl Hesa-
BUcMMble npeaukTopbl UCMM y naumeHTos TN 8 KC (Tabn. 3).

Msl cpaBHWAM rpynny naumeHTos ¢ TBM u 6e3 TBIM. B rpynne
6e3 TBI nauueHTb! bblM cTapwe — 72 [60-82] vs 68 [59-79] ¢ TBI,
p<0,001. B rpynne 6e3 TBI1 npesannpoBanu NauMeHTbI C ANArHO3a-
mmn 6 n UBC — 1535 (84,0%) vs 490 (73,9%) c TBI, p<0,001, Torga
Kak B rpynne c TBIM 6bi10 60nblue nauyeHTos ¢ XOB/1 v/uamn BA — 143

Tabauya 2 [JuHamuka nnomHocmu MCMY 3a nepuod ¢ 2013 no 2023 za.

lNMokasarenu
Category

Bce nauymeHTbI, N

Total, n

NHumpeHTbl UCMI

HAI cases, n

KymynsaTtusHan nHumaeHtHocte MCMIM, 1/100
Cumulative incidence, 1/100 patients
MAoTHOCTb MHUMAeHTHOCTM MCMIM, 1/1000
Incidence density, 1/1000 cath.-days

Bce AHM OT yCTPOWCTB, N

Total number of device days

Yucno naumeHTos Ha UBJ1, % (n)

Patients on MV, % (n)

OnntenbHocTb MBI/, n

Duration of MV, days (n)

BAI, n

VAP events, n

KymynatueHaa MHUMAEHTHOCTL BAM, 1/100
VAP cumulative incidence, 1/100 patients
MA0OTHOCTb MHUMAEHTHOCTM BAT, 1/1000
VAP incidence density, 1/1000 vent-days
KaTeTepusauua moyesoro nysbips, % (n)
Catheterization (Bladder), % (n)

KateTepo-gH1 moyeBoro nysbips, n
Catheter-days (Bladder), n

KAUMBI, n

CAUTI events, n

KymynatusHasa nHumaeHTHocts KAMMBIT, 1/100
Cumulative incidence of CAUTI, 1/100 patients
MnoTHOCTb MHUMAeHTHOCTM KAUMBIT, 1/1000
CAUTI incidence density, 1/1000 cath.-days
Konunvectso LIBK, % (n)

Number of CVCs, % (n)

Kartetepo-gHu LBK, n

Catheter-days (CVC), n

KAUK, n

CRBSI events, n

KymynsatueHas nHumaeHtTHocTb KAUK, 1/100
CRBSI cumulative incidence, 1/100 patients
MnoTHOCTb MHUMAeHTHOocTU KAMK, 1/1000
CRBSI incidence density, 1/1000 line-days

We compared demographic and clinical characteristics of pa-
tients in the sCAP and non-sCAP groups. In the non-sCAP group,
patients had a higher average age — 72 [60-82] — than in the sCAP
group — 68 [59-79] (p<0.001). In the non-sCAP group, patients with
diagnoses of AH and CAD were more prevalent — 1535 (84.0%) ver-
sus 490 (73.9%) than in the sCAP group (p<0.001). Conversely, in
the sCAP group, more patients had COPD and/or bronchial asthma
—143 (21.6%) versus 324 (17.7%) in the non-sCAP group (p=0.029).
Organ dysfunction, as measured by SOFA score, was observed in
the sCAP group (5 [4-7] points), whereas the non-sCAP group had a
score of 1 [0-3]; p<0.001. Notably, the durations of CVC and UC use,
as well as ICU stay, were significantly longer among patients in the
SCAP group than in the non-sCAP group. An unfavorable outcome

Table 2 Assessment of MDA incidence density
between 2013 and 2023 in the study population

Bcero 3a nepuop,

21/2013- 05/2020- 09/2021- "
/2020 08/2021 02/2023 2013.2023
986 872 634 2492
31 28 24 83
1.1 1.1 13 1.1
3.7 2.7 4.7 35
8338 10419 5098 23855
27.0 (266) 39.6 (345) 24.4 (155) 30.7 (766)
990 2048 772 3810
2 12 2 16
0,2 3.5 0.3 0.6
2.0 5.9 2.6 43
76.7 (756) 63.5 (554) 63.6 (403) 68.7 (1713)
4706 4121 2705 11532
24 12 17 53
2.4 1.4 2.7 2.1
5.1 2.9 6.3 4.6
58.4 (576) 63.1 (550) 47.6 (302) 57.3 (1428)
2642 4250 1621 8513
5 4 5 14
0.5 0.5 0.8 0.6
1.9 0.9 3.1 1.6
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Tabnuya 3 AHanuz npedukmopos UCMIT y nayueHmos TIT e KC

UCMY ecTb UCMY Het
MpeavKTopbI MDAIs presence  MDAIs absence
Predictors n=78 n=2414
n (%) n (%)
TBM/sCAP 67 (85.9%) 596 (24.7%)
Kartetepo-aHu LBK >5 o o
CVC-days >5 58 (74.4%) 429 (17.8%)
Ratetepo-gHun MK >9 3 o
UC-days >9 41 (52.6%) 265 (11.0%)
SOFA >4 6annos

58 (73.4%) 465 (19.3%)

SOFA score >4 points

MB/1 >72 yacos
MV >72 hours

cfi/DM
XBIM/CKD

54 (69.2%) 612 (25.4%)

27 (35.1%)
34 (43.6%)

674 (28.0%)
492 (20.4%)

(21,6%) vs 324 (17,7%), p=0,029. OpraHHas AUCOYHKLMA C OLLEHKOW
no wkane SOFA 5 [4-7] 6annos 6bina 3aperncTpMpoBaHa B rpynne na-
umeHToB ¢ TBI, Toraa Kak B rpynne 6e3 TBIM coctasuna 1 [0-3] 6ann,
p<0,001. ObpawiaeT Ha ceba BHUMaHMUE, YTO ANUTENBHOCTb IKCNYa-
Tauum UBK, MK v gantensHocTb rocnutanmsaumm 8 OPUT 6biam 3Ha-
YMMO BbILLE B rpynne y naumeHTos ¢ TBI, No cpaBHEHWIO C rpynmnoi
naupeHToB 6e3 TBI. HebnaronpuATHLIN UCX0A, B rpynne NaLyueHToB ¢
TBM 3aperucTpupoBanu y 294 (44,3%) naumeHTOB, TOFZA KaK B rpynne
6e3 TBMy 135 (7,4%) naupeHTos, p<0,001 (Tabn. 4).

OBCYXAEHUE

Pe3ynbTaThbl MCCNef0BaHMI AEMOHCTPUPYIOT CHUXKeHne KAUK B
nepuog ¢ 2016 no 2020 rr. v poct B nepunog, c 2020 no 2023 rr., a Tak*e
cHmkeHne KAMMBI 3a Becb uccnenyemblit nepuog,. JaHHble no BAT
3a UccneayemMblit nepuog, pasHOPOLHbI, YTO, BEPOATHO, 06YCNOBNEHO
pervoHanbHbIMM 0COBEHHOCTAMM (YpOoBHEM Zoxofa B cTpaHax) [10],
npodunem OPUT (Xxmpypruyeckuii/Tepanestnyeckuii) [11], Hosonoru-
ell 3aboneBanua [4]. MonydeHHble HAMU Pe3ybTaTbl CBUAETENLCTBY-
10T 0 TOM, YyTO nNnoTHocTb KAUK 1 BAIN 8 OPUT TN CeBepo-3anagHoro
rocyZlapCTBEHHOrO MeAMLMHCKOrO yHuBepcuTeTa um. U.M. MeyHuko-
Ba 3a UCCeayembli nepunog bblna HUkKe, Yem y 60/IbLUIMHCTBA aBTOPOB
(Tabn. 5).

B ogHOM w3 uccnenosaHuit, BrAoUMBLWIMM 150948 nauuMeHTOB,
3aboneBaHuA NErKUX ABNAAUCL npeaukTopamn UCMY ¢ BbICOKMM
KoadpuumeHTom 3Haummoctn — 2,09 (95% AU 1,8-2,43) [4], uTo co-
BMAZAeT C pesynbTaTaMu Halero uccneposanus, rae TBI asnanock
He3aBMCUMbIM npegukTopom MCMY (7,546; 3,528-16,138, p<0,001).
B nposeséHHOM Hamum uccneposaHumn XbI ysennumsaeT WaHCbl BO3-
HUKHOBEHMA MHUMAeHTa UCMIM B 3,3 pasa (Taba. 3), uTo cornacyetcs ¢
uccneposaHvem Stewart S et al, B kotopom XBM B 4,73 (95% U 3,38-
6,63) pasa yBeanumnBana WaHc BO3HWKHoBEHUS UCMY [5].

[nutenbHoctb rocnutanusaumn B OPUT, Hanuvume v CpOKM
3KCM/yaTauMmn YCTPOMCTB ABAAKOTCA AOKa3aHHbIMKM NpeanKTopamu
BO3HMKHOBeHMA UCMI Bo MHOMMX uccaenosanusax [3, 4, 25]. B uc-
cneposaHun Mishra SB et al 06HapyKeHo, 4To HaxoxaeHue LBK >10
KaTeTepo-fHel yBennumsaeT puckn UCMY B 5,52 (95% AU 1,8-16,1)
pasa [26], a B uccneposaHum Barbadoro P et al Hannume MK >4 KaTe-
Tepo-aHel — B 8,21 pa3s (95% AM 3,79-17,73; p<0,05) [27]. OavTens-
HoCTb rocnuTanusauum B OPUT, Katetepo-aHu LUBK 1 MK 6binm 3Ha-
YMMO BbILLE B rpynne y naumeHTos ¢ TBI, No cpaBHEHWMIO C rpynnoin
nauueHToB 6e3 TBIM (Tabn. 4). CpaBHeHWe rpynn naumeHTos ¢ TBM u
6e3 TBIN nokasano yBeNnyeHe 4UTeNbHOCTU HaxowaeHnus B OPUT
naupeHToB ¢ TBM (6 [3-10] cyTok ¢ TBM npotus 3 [2-6] cyTok 6e3 TBI,
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Table 3 Analysis of predictors of MDA in the study population

HecKkoppekTupoBaHHbIii OLL (COR) CkoppeKTuposaHHbii OLL (AOR)

Crude odds ratio (COR) Adjusted odds ratio (AOR)
COR (95% Cl) p AOR (95% Cl) P
18.579 (9.755-35.387)  <0.001  7.546 (3.528-16.138)  <0.001
13.418 (7.987-22.544) <0.001 2.336(1.168-4.671) =0.016
8.986 (5.659-14.269) <0.001 2.918 (1.581-5.385) =0.001
12.155 (7.239-20,408)  <0.001  2.669 (1.490-4.782)  =0.001
6.625 (4.061-10.809) <0.001 = =
1.388 (0.862-2.236) >0.05 - -
3.014 (1.906-4.767) <0.001 3.297 (1.947-5.583) <0.001

was recorded in 294 (44.3%) patients in the sCAP group, compared
with 135 (7.4%) in the non-sCAP group (p<0.001; Table 4).

DiscusSION

The study results show a decline in CRBSI incidence from
2016 to 2020, an increase from 2020 to 2023, and a decrease in
CAUTI incidence over the entire study period. The data on VAP
throughout the study are heterogeneous, likely due to regional fac-
tors such as income levels across countries [10], ICU type (surgical
or therapeutic) [11], and disease entity [4]. Our findings suggest
that the incidence density of CRBSI and CAUTI in the ICU among
medical patients at North-Western State Medical University named
after I.I. Mechnikov was lower during the study period compared
to most other studies (Table 5).

In a study involving 150,948 patients, lung diseases were
identified as significant HAI predictors, with a strong association
coefficient of 2.09 (95% Cl 1.8-2.43) [4]. This finding aligns with our
study, which found that sCAP is an independent predictor of MDAI
(7,546; 3,528-16,138, p<0,001). Additionally, our research indicates
that CKD increases the risk of MDAI by 3.3 times (see Table 3). This
is consistent with the findings of Stewart S et al (2021), who re-
ported that CKD increased the risk of MDAI by 4.73 times (95% ClI
3.38-6.63) [5].

The length of ICU stays and the number of device days are
well-documented predictors of MDAI in numerous studies [3, 4,
25]. A study by Mishra SB et al (2017) found that the placement of
a CVC for more than 10 device days increased the risk of MDAI by
5.52 times (95% Cl 1.8-16.1) [26]. Additionally, research by Barba-
doro P et al (2015) indicated that UC placement for more than 4 days
significantly increases the risk of MDAI by 8.21 times (95% Cl 3.79-
17.73; p<0.05) [27]. A comparison between patients in the sCAP and
non-sCAP groups showed that patients in the sCAP group had longer
ICU stays. Specifically, the average stay for the sCAP group was 6 days
(range: 3-10 days), compared to 3 days (range: 2-6 days) for the non-
sCAP group (p<0.001). Additionally, there was an increase in device
days in the sCAP group. For instance, the median number of UC days
was 7 (range: 4-10 days) for the sCAP group versus 4 (range: 1-6 days)
for the non-sCAP group (p<0.001). Similarly, the median number of
CVC days was 6 (range: 3-10 days) in the sCAP group compared to 4
(range: 3-4 days) in the non-sCAP group (p<0.001) (see Table 4).

It is important to note that in patients with sCAP, the SOFA
score averages 5 points (range, 4-7) compared with 1 point (range,
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Tabauya 4 CpasHeHue nayueHmos 8 uccrnedyemoix epynnax (n=2492)

Bcero, % (n)/Total, % (n)
Bcero UICMY, % (n)
Patients with MDAIs, % (n)
BospacrT, net, Me [Q1-Q3]
Age, years, Me [Q1-Q3]

Table 4 Baseline demographic and clinical
characteristics of non-sCAP and sCAP groups (n=2492)

PacnpegeneHue B BO3pacTHbIX rpynnax no BO3, % (n)
Participant age distribution by standard WHO age groups, % (n)

Moxkumnoii/Elderly
Crapueckuit/Sinile
CpegHuiti/Middle-aged
Monogoii/Young
Oonroxutenun/Long-livers
*eHuwmHbl/Women

Hosonoruueckue popmbl 3a6onesanuii, % (n)
Disease entities, % (n)

I'6 u UBC/AH and CAD

XBM/CKD

Linppo3s neyeHun/Cirrhosis
Oxkorematonorus/Hematologic malignancies
Oukonatonorusa/Neoplastic disease

XOBJ1 u/unu BA/COPD and/or asthma
CaxapHblii anabet/Diabetes mellitus

Yucno 6annos/gHeii, Me [Q1-Q3]
Scores/Device days, Me [Q1-Q3]

CCl, 6ann/score

SOFA, 6ann/score

[Hu Ha UBN/MV days
Katetepo-gHu LIBK/CVC days
Katetepo-gHun MK/UC days
Koliko-aeHb 8 OPUT/ICU days

HebnaronpuaTtHbl ncxoa, % (n)
Unfavorable outcome, n (%)

6e3 TBIN TBN
Non-sCAP group sCAP group P
73.4 (1829) 26.6 (663) <0.001
14.1 (11) 85.9 (67) <0.001
72 [60-82] 68 [59-79] <0.001*
33.7 (616) 40.7 (270)
35.5 (650) 31.7 (210)
14.1 (257) 18.4 (122) <0.001
9.8 (179) 7.1 (47)
6.9 (127) 2.1(14)

58.9 (1078) 48.6 (322) <0.001
84.0 (1535) 73.9 (490) <0.001
24.5 (448) 21.0(139) >0.05
3.6 (65) 5.1(34) >0.05
1.2 (21) 1.8(12) >0.05
8.8 (161) 11.3 (75) >0.05
17.7 (324) 21.6 (143) =0.029
29.2 (532) 25.5 (169) >0.05
5 [3-7] 4 [2-6] <0,001*
1[0-3] 5 [4-7] <0,001*
3[1-3] 2 [1-5] =0,006*
4 [3-4] 6 [3-10] <0,001*
4[1-6] 7 [4-10] <0,001*
3[2-6] 6 [3-10] <0,001*
7,4 (135) 44,3 (294) <0,001

Npumeyanus: p — CTaTUCTMYECKas 3HAYMMOCTb PA3/INYMIt NOKasaTenen mexay rpynnamu 6e3 TBM v ¢ TBIM (no Kputeputo xm-KkBaapat; * — no kputeputo MaHHa-YUTHK)
Notes: p — significance of differences between non-sCAP and sCAP groups, determined by Pearson's chi-square test; * — significance determined by Mann-Whitney U test

p<0,001) c yBeanuenmem [3Y B rpynne naumeHTos ¢ TBM (MK: 7 [4-
10] KaTeTepo-aHen y naupeHToB ¢ TBIM npotus 4 [1-6] KaTeTepo-gHen
y naumeHToB 6e3 TBI, p<0,001; LIBK: 6 [3-10] KateTepo-aHeit ¢ TBM
npotus 4 [3-4] kaTeTepo-aHel 6e3 TBIM, p<0,001) (Tabn. 4).

Ob6paLlaeT Ha cebs BHMMaHKWE, YTO y NaumeHToB ¢ TBI oueHKa
no wkane SOFA -5 [4-7] 6annos npoTue 1 [0-3] 6annoB y naumeHToB
6e3 TBI, p<0,001. B pabote Babich T et al kaxagpivi 6ann no SOFA yse-
NnumBaet puck 30-AHEBHON NeTanbHOCTM y naumeHTos ¢ UICMY B 1,23
(95% AW 1,1-1,36) pa3a [28]. Mo nony4yeHHbIM HaMK LaHHbBIM OLLEHKa
no wkane SOFA ¢ noporosbiM 3HaueHWem >4 6annoB ABNAETCA HE3a-
BUCMMbIM NPEAUKTOPOM BO3HMKHOBeHUA UCMI (2,669; 1,490-4,782,
p=0,001). MpoBeAEHHbIN aHaNU3 3a LECATUNETHUI NEPUOZ Y NaLUEH-
ToB OPUT TIN no3sonun BblaennTb Gpaktopbl prcka UCMI, KoTopbimm
CTanu, NOMMMO ANMUTENIbHOCTU SKCM/yaTaLMK, YCTPOMCTB, OLEHKA NO
LWKane opraHHoM AMcyHKUMK cBbiwe 4 6annoB U ABe HO30/0TK —
XBI n TBI. NMonyyeHHble HaMK AaHHblE NO3BOAAT CKOPPEKTUPOBATb
nporpammbl UHEKLMOHHOTO KOHTPOAA ¢ 0bydeHUeM nepcoHana oT-
LEeneHn UHTEHCUBHOW Tepanuu.

0-3) in patients without sCAP (p<0.001). According to the study by
Babich T et al (2017), each additional point on the SOFA score in-
creases the risk of 30-day mortality in patients with MDAIs by 1.23
times (95% Cl 1.1-1.36) [28]. According to our data, a SOFA score
greater than 4 points is an independent predictor of HAls (2.669;
1.490-4.782, p=0.001). Our analysis, conducted over ten years in
ICU patients, identified several risk factors for HAls. These factors
include the duration of device use, an organ dysfunction score of
4 or more, and the presence of two specific conditions: CKD and
sCAP. Our findings will help us improve infection control programs
and provide better training for ICU personnel.

CONCLUSION

Independent predictors of infections associated with medical
devices in CIP include device usage duration, a SOFA score greater
than 4, sCAP, and CKD.
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Tabnuya 5 OueHka OuUHaMUKU naomHocmu uHyudeHmHocmu UCMIT no Table 5 Assessment of HAl incidence density (2013-2023)

O0aHHbIM OMYEMos U UccnedosamenscKux epynn 8 nepuod ¢ 2013 no 2023 ee.

ABTOpbI lToabl KAUK BAN KAUMBIN
Source/Study Years CRBSI VAP CAUTI

Menon G et al [12] 2011-2017 4.39/1000 16.83/1000 17.83/1000
Rosenthal V et al [13] 2012-2017 5.05/1000 14.1/1000 5.1/1000
Wang L et al [8] 2013-2015 7.4/1000 9.8/1000 7.4/1000
Aarrbie C3TMY um. U.1. Meurukosa 2013-2023 1.6/1000 4.3/1000 4.6/1000
Local Study*
Afhami S et al [14] 2014 10.2/1000 21.08/1000 7.42/1000
Duszynska W et al [15] 2015-2017 1.83/1000 12.63/1000 6.5/1000
lordanou S et al [16] 2015 15.9/1000 10.1/1000 2.66/1000
lordanou S et al [16] 2016 4.2/1000 12.21/1000 3.22/1000
lordanou S et al [16] 2017 1.95/1000 12.21/1000 0.41/1000
ECDC data! 2017 3.7/1000 9.5/1000 3.6/1000
Tuma P et al [17] 2017 5.47/1000 13.9/1000 4.24/1000
Masoudifar M et al [18] 2018 2.86/1000 25.66/1000 5.43/1000
CDC/NHSN data? 2019 0.84/1000 4.49/1000 0.78/1000
Al-Tawfig JA et al [19] 2017-2020 1.9/1000 3.8/1000 1.6/1000
Ganesan V et al [20] 2019-2020 0.43/1000 10.5/1000 0.97/1000
Zand F et al [21] 2019 7.3/1000 23.5/1000 2.0/1000
Tuma P et al [17] 2018-2020 3.09/1000 6.66/1000 1.45/1000
Fakih M et al [22] 2019-2020 0.68/1000 - 0.88/1000
Fresan-Ruiz E et al [23] 2014-2019 2.46/1000 5.75/1000 3.6/1000
Zand F et al [21] 2020 6.5/1000 17.2/1000 1.4/1000
AlSaleh E et al [ 24] 2022 4.29/1000 1.17/1000 0.55/1000

Note: * — Data for Local Study provided by North-Western State Medical University named after I.I. Mechnikov, Ministry of Health of the Russian Federation, Saint Petersburg.
All rates are presented as events per 1,000 device-days. CDC/NHSN — Centers for Disease Control and Prevention/National Healthcare Safety Network; ECDC — European
Centre for Disease Prevention and Control

B KPUTUYECKOM COCTOSHWUM, MOMUMO LHEeW 3KCMAyaTaLmm YCTPOWCTB,
ABAAAUCH 6ann no Wwkane SOFA >4, TAxkénas BHEOONbHWUYHAS NMHEBMO-
HMA U XPOHUYEeCKasa 60s1e3Hb NOYEK.

3AKNIOMEHUE

He3aBucmbiMy NpesnKTOpamm MHGEKLINIA, CBA3AHHBIX C Meau-
LIMHCKUMM YCTPOWCTBAMM Y MALMEHTOB TEPaneBTUYECKoro npoduns
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