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CaxeTak

YuecTtanocT 60MHNYKMX MHEKUMja je pasnuuuTa y O4HOCY Ha EKOHOMCKY
pa3BUjEeHOCT 3eMrbe: y pa3BujeHUM 3emMrbama CBeTa cTona MHUMAEHUM-
je ce kpehe og 5 0o 10%, a y 3emrbama y pa3Bojy nae v 0o 25% unm
Yak Buwwe. V HauuoHanHa ctyavja npesaneHumnje 60nHMYKMX HdeKumja
cnpoBefeHa 2022. roguHe umana je 3a uuib Aa NpoLueHn npesaneHumjy
BW v nHankaTtope ynotpebe aHTUGUOTMKA MeRy BOMHUYKUM NauunjeHTur-
ma, nocebHo Tokom naHaemuje COVID-19. Linre oBor paga je 6uo aa ce:
npoLeHn npesaneHumja 6onHMYKMX MHMEKLWja U NpeBaneHumja nauvje-
HaTa ca 6onHUYKMM uHdEeKUnjama, carneaajy gemorpadcke Kapaktepu-
CTUKe nauujeHaTa ca n 6e3 bonHu4knx MHMeKUuja, Kao 1 ga ce ogpene
Moryhu hakTopu pusnka yapy>KeHu ca nojaBoM BornHUYKUX nHdekumja y
OnwrToj 6onHuum Cpemcka MutpoBuua. Kputepujymmn 3a ykrbyyvBarse/
UCKIbyuMBaHe nauujeHata n ogerbexa cy 6unu y cknagy ca Metogono-
rmjom EBponckor LeHTpa 3a KoHTpony u npeseHumnjy 6onectu (ECDC). Y
CTYAMjy Cy YKIbYYEHU CBU NaUMjEHTN NMPUMIbEHW HA OAErbeHEe Npe uUnm
y 0cam 4acoBa YjyTpy, ¥ HUCY OTMYLUTEHN Ca OAErbeHa y BpeMe U3BO-
hewa ctyamje. CTatucTMuka 3HadajHoCT Bapujabnu npouewusaHa je x?
TecTtoMm u t-Tectom. YpaheHa je yHMBapujaHTHa noructuyka perpecuja. 3a
3aBMCHO NPOMEH-VBY BENMYMHY y3eTa je NMpUnagHoCT rpynu (naumnjeHTu
ca nnu 6e3 6onHUYKMX MHekuuja), a 3a He3aBKCHE BeNYMHe CBe OCTa-
ne Bapwjabne. Cea obenexja no kojuma cy ce npema Hanpes HaBeaeHUM
TECTOBMMa rpyne CTaTUCTMYKM 3HAYajHO pasnvkoBare, ylna cy y Mogen
MynTUBapujaHTHe norncTudke perpecuje. Y nepwogy og 16.11.2022. go
22.11.2022. roanHe cnpoBefeHa je V HauuoHanHa cTyauja npesBaneH-
unje BGonmHMYKMX MHdeKUMja u ynotpebe aHTMbuoTtmka y OnwToj 6on-
Huum Cpemcka MutpoBuua. Ha ocHOBY kpuTepujuMa 3a ykibyuuBane/
UCKIby4mBak€e nauujeHata y cTyauvjy, y Bpeme ussohewa crtyavje 6uno
je xocnutanusosaHo 240 nauujeHaTa Koju Cy UCMyh-aBanu ycrose 3a
yKIibyunBawe y CTyaujy Ha operbewmma. Hajmnahu xocnuranusoBaHu
nauujeHT umao je <1 roguHe, a Hajctapwuju 86 rogunHa (X=56,4; SD=23,2;
MED=64,0). Hajaoyxa xocnuTanusauuja y CTyavju usHocuna je 77 gawa,
a Hajkpaha je 6una kpaha of jegHor gaHa, OQHOCHO, MauMjeHT je npu-
MIbEH UCTOr AaHa npe ocam yacosa yjyTpo (X=7,6; SD=11,2; MED=4,0).
[Mpema pesyntatMma yHuBapujaTHe MOrMCTUYKE perpecuje npousunasu
[a cy ca HacTaHKoM BornHuuke uHdekuuje Gunm cTaTucTMykyM 3HadvajHo
nose3aHu criegehn dakTopu puavka: AyxuHa xocnutanuaauuje, nnacu-
paH LeHTparnHW BEHCKN KaTeTep, nnacupaH ypuHapHu kaTtetep, UHTy6a-
unja n ynotpeba aHTUMMKpOBHUX nekoBa. MynTnBapujaHTHa norucTuyka
perpecuja ngeHtudukosana je criegehe HesaBuCHe hakTope pusmka
3a HacTaHak 6onHuyke wuHdpekunje: npogyxeHn 6Gopasak y GonmHWMLM
(aOR=0,18; 95%CI=0,06-0,54; p=0,003) 1 nNpumMeHa aHTUMUKPOOHMX
nekosa (aOR=18,13; 95%CI|=1,96-167,86; p=0,011). Hosmer-Lemeshov
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Abstract

The incidence of hospital-acquired infections differs with the country’s
economic development: in developed countries, the incidence rate rang-
es from 5 to 10%, while in developing countries it goes up to 25% or
higher. The Fifth National Hospital-Acquired Infection Prevalence Study,
conducted in 2022, was aimed at assessing the prevalence of HAI and
the indicators of antibiotic use among hospitalized patients, especially
during the COVID-19 pandemic. The objective of this paper was to as-
sess the prevalence of hospital-acquired infections and the prevalence of
patients with hospital-acquired infections, gain a comprehensive insight
of the demographic characteristics of patients with and without hospi-
tal-acquired infections, as well as to determine the possible risk factors
associated with the occurrence of hospital-acquired infections in Srem-
ska Mitrovica General Hospital. Inclusion/exclusion criteria for patients
and departments were in line with the methodology of the European
Centre for Disease Prevention and Control (ECDC). The study included
all patients admitted to the department prior to or at eight o’clock in the
morning, who had not been discharged from the department at the time
of the study. The statistical significance of the variables was estimated
using x? and t-tests. Univariate logistic regression was performed. Group
membership (patients with or without hospital-acquired infections) was
considered a dependent variable, while all other variables were consid-
ered independent. All characteristics for which there was a statistically
significant difference between the groups were entered into the multivar-
iate logistic regression model. In the period from 16 November 2022 to
22 November 2022, the Fifth National Study of the Prevalence of Hos-
pital-Acquired Infections and Use of Antibiotics was conducted in the
Sremska Mitrovica General Hospital. Based on study inclusion/exclusion
criteria for patients, at the time of the study, 240 patients who met the
inclusion criteria had been hospitalized in different wards. The youngest
hospitalized patient was <1 years old and the oldest was 86 years old
(X=56.4; SD=23.2; MED=64.0). The longest hospitalization in the study
was 77 days, and the shortest was shorter than one day, i.e., the patient
had been admitted on the same day before eight o’clock in the morning
(X=7.6; SD=11.2; MED=4.0). Univariate logistic regression found the fol-
lowing risk factors statistically significantly correlated with the onset of a
hospital-acquired infection: hospitalization duration, placement of a cen-
tral venous catheter, placement of a urinary catheter, intubation and use
of antimicrobials. Multivariate logistic regression identified the following
independent risk factors for hospital-acquired infection: prolonged hos-
pital stay (aOR=0.18; 95%CI=0.06-0.54; p=0.003) and administration
of antimicrobials (aOR=18.13; 95%CI|=1.96—-167.86; p=0.011). The Hos-
mer-Lemeshow goodness of fit test for this model of logistic regression
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TecT gobpor yknanawa 3a 0Baj Mogen fNornucTuYKe perpecuje U3HOCMo
je x?= 0,700, p=0,983. Bynyhu ga ceaka GonHuYka UHGEKLMja BoaW Ka
NPOAYXeHOj XocnuTanu3aumju ca CBUM MeOWLMHCKAM U eKOHOMCKUM
nocneguuama no nauuvjeHTa, ocobrbe 1 yCTaHOBY, KOHTUHYMpaHa eay-
Kauuja CBMX CTPYKTypa 3anocneHux, 6ora nmnnemeHtauuja noctojehux
npoueaypa y3 opmuparee ctparternja npomcteknmx us 6yayhux ncrpa-
XvBaksa, AonpuHene 6u cmanery ontepeheHocTy 3gpaBcTBeHe cnyxbe
BOMHNYKUM MHpeKUMjama y3 No3MTUBAaH yTuLaj Ha 4O6POBUT 1 CUrypHOCT
nauujeHara.

KrbyuHe peum: ctyauja npeBaneHumje 60nHNYKMX NHAEK-
uuja, naumjeHTn ca n 6e3 6onHMYKNX MHAEKLMja, NpeBa-
neHumja 6omHMYKMX MHdEKLMja, NpeBaneHLumja naumjeHa-
Ta ca 6OMHNYKOM UHMEKLMjOM

YBop,

BonHunyka nHpekumja (BW) je nHdekumja Koja ce passuna
3a BpeMe OONMHUYKOr neyewa Kao nocnegvua w/unu no-
rpeLlka y npyxaky 34paBCTBEHE 3allTuTe, CnpoBofewy
XVPYPLLKOT UNW OPYror AUjarHOCTUYKO-TepanujcKor 3axea-
Ta, UNK rpeLuka y HecnpoBohewy/HegocneaHoOM CnpoBoO-
herwy AokasaHo ycnellHUX NpeBeHTUBHUX Mepa [1,2].

YyecTanocTt u TMnoBu OONMHUYKMX MHEKUMja 3aBUCE Of
MHOrMx hbaktopa: BpcTe u npodwuna 6onHuue, nMyHono-
LIKOr cTawa obonenux, xurnjeHe, obyyeHocTn 0cobrba,
npuMeHe aHTUMUKPOOHMX cpeacTtaBa u ap. lNojaBa Gon-
HUYKe MHpeKLMje KOMNIMKYje TOK N MCXOA NeveHa OCHOB-
Hor oborbewa, npodyxaBa Bpeme XxocnuTanusauuje wu
3HaTHO nosehaBa AWPEKTHE U MHAUPEKTHE maTepwujanHe
TPOLLKOBE. Y4yecTanocT OOMHWYKMX UHGEeKUMja je pasnu-
ynTa y OOHOCY Ha EKOHOMCKY pa3BUjeHOCT 3emrbe. Y pa-
3BMjeHUM 3eMIbaMa cBeTa cTona WHUMAeHuUnje ce kpehe
on 5 po 10%, Aok ce y 3eMrbama y pasBojy y4yectanoct
kpehe 0o 25% u Buwe. Ctona nHUMaeHumje nHdekumja
onepaTtuBHOr MecTa y pasBujeHUM 3eMrbama ce kpehe o
2,2 0o 4,7%, 0ok je y 3eMrbama y Kojuma je cuctem Hag3o-
pa Hag B6OnMHUYKNM MHEKLMjama HepasBUjeH MHUMOEHLM-
ja mHoro Buwa u kpehe ce vak go 40% [3]. EBponcku ueH-
Tap 3a KoHTpony v npeseHuujy 6onectn (ECDC) je 2008.
rogvHe npoLeHno a cBake rognHe oko 4,1 munmoHa na-
unjeHaTa gobuje nHekumjy noBesaHy ca 30paBCTBEHOM
3awTuTtom (BW) y eBponckum OonHuLama 3a akyTHY Hery,
n ga 37.000 oBux nauujeHata ympe of ANPEKTHUX nocne-
anua 6onHnyknx nHdekumja [4]. OBa npoueHa je 3acHoBa-
Ha Ha npernegy 30 HaLMOHAMHUX U MYNTULEHTPUYHMX
NCTpaxmBara npesaneHumje 6onHMYKMX nHdekumja y 19
3eMarba Koja cy cnposegeHa namehy 1996. n 2007. rogu-
He, LUTO je Mokasano Aa je npocedHa npeBaneHuuja 6or-
HUYKMX MHpekumja 7,1%. MehyTum, Benvke MeTO40NOLLKE
pasnuke nsmehy aHkeTa y cnpoBegeHUM cTygvjama gose-
ne cy go HemoryhHoctu nopeherwa mMehy 3emrbama [5] u

was x?=0.700, p=0.983. Being that each hospital-acquired infection leads
to prolonged hospitalization with all medical and economic consequenc-
es for the patient, staff and institution, continuous education of all staff,
better implementation of existing procedures, together with formulation
of strategies derived from future research, would contribute to reducing
the burden of hospital-acquired infections on healthcare services with a
positive impact on patient safety and well-being.

Key words: hospital-acquired infections prevalence study,
patients with and without hospital-acquired infections,
prevalence of hospital-acquired infections, prevalence of
patients with hospital-acquired infection

Introduction

A nosocomial (hospital-acquired) infection (HAI) is an in-
fection that developed during in-patient treatment as a
consequence of, or an error in, provision of healthcare ser-
vices, performance of a surgical or other diagnostic-thera-
peutic procedure, or due to errors in, or inconsistent imple-
mentation of, preventive measures that had been proven
to be successful [1, 2].

The frequency and types of nosocomial infections depend
on numerous factors, such as the type and profile of the
hospital, the patients’ immunological status, hygiene, staff
training, antimicrobial use, etc. Development of a hospi-
tal-acquired infection complicates the course and outcome
of treatment of the underlying disease, prolongs hospital-
ization and significantly increases direct and indirect ma-
terial costs. The incidence of nosocomial infections differs
relative to the economic development of the country. In
developed countries, the incidence rate ranges from 5 to
10%, whereas in developing countries, that range can be
up to 25%, or even more. The incidence for surgical site
infections in developed countries ranges from 2.2 to 4.7%,
but in countries with underdeveloped nosocomial infection
monitoring, the incidence is much higher and ranges as
high as 40% [3]. In 2008, the European Centre for Dis-
ease Prevention and Control (ECDC) estimated that about
4.1 million patients developed a hospital-acquired infection
(HAI) in European hospitals for acute care every year, with
37.000 of these patients dying from direct consequences
of nosocomial infections [4]. This assessment is based on
a review of 30 national or multicentre nosocomial infection
prevalence surveys in 19 countries, conducted between
1996 and 2007, which showed that the average nosoco-
mial infection prevalence was 7.1%. However, the large
methodological differences between surveys in these
studies made it impossible to compare countries [5] and
emphasized the need for a standardized methodology for
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Harnacune notpeby 3a cTaHAapAM30BaHOM METOA0MNOru-
jom 3a npoueHy n npaherwe jaBHO3APaBCTBEHMM onTepe-
herwem BN y EBponn.

OnTtepehene nHdeKLMjama NoBe3aHUM ca 30paBCTBEHOM
3aWTUTOM 1 0bum ynotpebe aHTMMMKPOOHUX cpeacTaBa
nepuoauyHoO ce cnposoe NyTeMm cTyauvja npesaneHuuje
y 6onHMuama 3a akyTHy Hery, Kojum koopauHupa ECDC.
Y nperxogHum cTtyavjama, [pyka je nokasana noseha-
Hy npesaneHumnjy 6onHMYkuX MHekumja n ynotpebe an-
Tmbuotuka: 9% v 54,7% y 2011-2012. n 10% v 55,6% y
2016-2017, pecnektuBHo. CTyauja npesaneHuuje cnpo-
BegeHa 2022. roguHe y pyukoj nmana je 3a unrb ga npo-
ueHn npesaneHunjy B n nHamkatope ynotpebe aHTu-
buotuka Mehy GOnMHMYKMM naumjeHTMmMa, NocebHO TOKOM
naHgemmje COVID-19. Pesyntatu vomxoBe CTygmje ykasyjy
Oa je oa ykynHo 9707 60MHUYKMX naumjeHaTa yKIbyYeHumX
y ctyamjy, 1175 nmano Hajmane jegHy G0nHUYKY MHAEK-
umjy, ca npesaneHumjom og 12,1%. MNauyunjeHTn y jeauHm-
Lama MHTEH3MBHE Here umanu cy Hajsehy npesaneHumjy
OonNHMYKMX uHdekumja (45,7%) [6]. Ha ocHoBy ncte me-
TOLONOrnje CnpoBeAeHa je u cTyaunja npesaneHumje 6on-
HUYKMX MHGeKLMja n ynotpebe aHTnbmotmka y LLBajuap-
CKOj. AHanunsupaHu cy nogaum 3a ykynHo 2421 nauujeHta.
CTo TpugeceT n WwecT naumjeHarta nmano je 153 6onHuyke
WH(eKumje, WTOo oaroBapa npesaneHumnju og 5,6% (95%
Cl 4,7-6,5%). Knacudukaumja TexxmHe ocHoBHe 6ornecTtu
(McCabe ckop), xocnuTanusauuja y jeAuH1ULM UHTEH3UBHE
Here (JWJT) n npyumeHa MHBa3MBHUX MELMLUUHCKMX MOMa-
rana Ounu cy He3aBMCHU HaKTOPW pU3NKa 3a BOMHUYKMX
WHekumja [7]. BonHuyke nHdeKUMje KOHTUHYUPaHO YTUYy
Ha kBanuTeT GOnHU4YKe Here. YNPKOC MEOUUUHCKUM WH-
TepBeHUMjama 3gpaBcTBeHOr ocobrba 1 noborswaHuma y
30paBCTBEHUM yCTaHoBama, ctorne mopbuauTteta U mMop-
TanuteTa ycneq 6onHMYKMX MHekumja ce nosehasajy [8].

Moa pykosBoactesoM MuHuctapcTa 3gpasriba U MHCTUTYTa
3a jaBHO 3gpaBribe Cpbuje ,[p Munan JoBaHoBuh batyTt”,
y Peny6nuum Cpbuiju je ycnelHo n3BegeHo net HalMoHarn-
HUX CTyauja npeBaneHumnje 6onHuYknx nHdekumja. MNeta
HauMoHanHa cTyauja CrnpoBeAeHa je TOKOM HoBembpa-—
neuembpa 2022. roamHe. Penybnuka Cpbuja je y cTyamjm
y4yecTBOBana Kao 3eMsba BaH 3emarba YnaHuua Esponcke
yHuje. Y V HaumMoHanHoj cTyamjy npesaneHumje 6onHUYKmMX
nHdekumja n ynotpebe aHTMBMOTUKA yvecTBOBarso je 67
©onHuMua y Hawoj 3emMIbu.

LUurb papa

Linrs oBor paga je 6uo ga ce:

* MpoueHV npeBaneHumja OOMHUYKMX WHGEKLMja |
npesaneHuuja naumjeHara ca 60MHUYKUM UHGEKUN-
jama;

Jasmina Jandri¢ Koci¢, Violeta Raki¢, Mirjana Kendrisi¢

assessing and monitoring the public health burden of HAls
in Europe.

The burden of hospital-acquired infections and the extent
of antimicrobial use are periodically investigated through
prevalence studies in acute care hospitals, coordinated
by ECDC. In previous studies, Greece had shown an in-
creased prevalence of hospital-acquired infections and
antibiotic use: 9% and 54.7% in 2011-2012, and 10% and
55.6% in 2016-2017, respectively. The Prevalence Study,
conducted in 2022 in Greece, was aimed at assessing
the prevalence of HAI and indicators of antibiotics use in
hospitalized patients, especially during the COVID-19 pan-
demic. The results of their study indicate that of the 9707
hospital patients included in the study, 1175 had at least
one nosocomial infection, with a prevalence of 12.1%. Pa-
tients in intensive care units had the highest prevalence
of nosocomial infections (45.7%) [6]. Based on the same
methodology, a study on the prevalence of nosocomial in-
fections and the use of antibiotics in Switzerland was also
conducted. The data were analysed for a total of 2421 pa-
tients. One hundred and thirty-six patients had 153 noso-
comial infections, corresponding to a prevalence of 5.6%
(95% CI 4.7-6.5%). Underlying disease severity classifica-
tion (McCabe score), hospitalization in an intensive care
unit (ICU) and the use of invasive medical devices were
independent risk factors for hospital-acquired infections
[7]. Nosocomial infections continuously impact hospital
care quality. Despite medical interventions of healthcare
staff and improvements in healthcare facilities, nosocomial
infection morbidity and mortality rates are growing [8].

Under the auspices of the Ministry of Health and the Insti-
tute of Public Health of Serbia “Dr Milan Jovanovi¢ Batut”,
five national studies on nosocomial infection prevalence
have been successfully conducted in the Republic of Ser-
bia. The fifth national study was conducted in November
and December 2022. The Republic of Serbia participated
in the study as a non-EU member country. The Fifth Na-
tional Study on the Prevalence of Hospital-Acquired Infec-
tions and Antibiotic Use included 67 participating hospitals
from the country.

Purpose of the paper

The purpose of this article was to:

+ Assess nosocomial infection prevalence and the
prevalence of patients with nosocomial infections;

» Get a comprehensive view of the demographic char-
acteristics of patients with and without nosocomial
infections;

« Determine possible risk factors associated with the
onset of nosocomial infections in the hospital.
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« camnefajy gemorpadcke KapakTepuctMke nauunjeHa-
Ta ca un 6e3 BONMHUYKNX NHAEKLM]a;

* opgpene moryhu dpakTopu pusmka yopyxeHu ca noja-
BOM BONMHMYKMX MHEKUMja Y BOnHULN.

MeTop,

Crtyavja je nsBegeHa y okBupy V HauuoHanHe cTyguje
BGonHMYKMX nHdekuuja n ynotpebe aHTubmnoTtuka. Ctyamja
je umana 3a uurb carnegaBane 3Hadvaja n ontepeheHocTu
OonHuYkMM MHdeKumnjama Ha operbewmma 6onHuue ce-
KyHAAPHOT HMBOa 34paBCTBeHe 3awTuTe. Pesyntatu ose
cTyavje buhe kopuwheHn He camo 3a carnegaBake CUTY-
auuje y nornegy 6onHMYKMX MHpekumja y yctaHosu, Beh un
3a nnaHvpame garbux NPeBEHTUBHMX aKTUBHOCTU Y LMIbY
cy3bujarba 1 cnpevaBara 60MHUYKUX MHGEKLM]a.

V|360p UCMNTAaHUKaA N HAYUH NPUKyMIbakba nogaTtaka

Kputepujymmn 3a ykrbyumBarwe/MCKIbyunBake naunjeHata
n ogerbewa cy 6unu y cknagy ca metogonormjom ECDC
[9]. Y cTyauvjy npeBaneHumje ykibyyeHa Cy CBa oferbera
y BonHmumM, 13y3eB oferbena 3a npujem n 3bprtaBarse
YPreHTHUX CTakwa U gHeBHe bonHuue. Oferbewe ypreHT-
HOr neyerba y KOMe ce nauunjeHTn npate ayxe of 24 cata
Ouno je ykibydeHo y ctyanjy. CneumjanHocT ogerbewa je
NPUIMKOM MPUKYMIibaka nodartaka cTaHgapgHo Oenexe-
Ha. Y cTyamjy Cy yKiby4eHu CBU NauujeHTU NpUMIbeHn Ha
ofer-ene npe Unu y ocam 4acoBsa YjyTpy v HACY OTnyLuTe-
HW ca oferbewa y BpeMe n3Bohewa cryguje. Takohe, 3
CTyauje Cy UCKIbYYeHN:

*  MauunjeHTV NOABPrHYTU jeAHOOHEBHO] Tepanujun unu
onepaumiju,

e nauunjeHTu npernegaHun y amoynaHTu,
*  MauunjeHTU y OHKOMOLLKOj AHEBHO] BonHuumn, n

s naumnjeHTV Ha gunjannsu (amBynaHTHM).

Opnyke fa ce naumjeHTU YKIbyyYe/UCKibyde 3acHuBane
Cy Ce Ha UHgopMauunjama AOCTYMNHUM y ocaM YacoBsa Yjy-
TPy, Ha AaH u3Bofewa cTyauvje. [Mogaumn cy NpUKynibEHN
y jedHoM gaHy 3a cBako oferbemnse /jeguHuuy. Ctyaujy je
CNpPOBEO eNUAEMUONOT y3 capaiky ca MeaULMHCKUM Tex-
HMYapuma 1 ogerbeHCKMM nekapuma. MI3spLueH je envge-
MWOIOLLKM HaA30p Haj naunjeHTuMa, y3 yBua Y 4OCTYMHY
MeaMUMHCKY AOKYMeHTauujy (nctopumja bonectu, Temnepa-
TypHa nucTa, pe3yntatu AunjarHoCTUYKMX npoueaypa, na-
BGopaTopurjckM 1 MUKPOBUOMOLLKK Hanasmn).

OwujarHose n nokanusaumja BV noctaeBrbaHe cy Ha OCHO-
BY KpUTEpUjyMa NponmMcaHux y HauMoHanHoOM NpupyYHnKY
0 AeduHnumjama 6onHMYkuX nHdekumja [1]. Y ogHocy Ha

Method

The study was conducted under the Fifth National Study
of Hospital-Acquired Infections and Antibiotic Use. The
study was aimed at examining the importance and burden
of nosocomial infections in the departments of a second-
ary healthcare level hospital. The results of this study will
be used not only to assess the situation regarding hospital
infections in the institution, but also to plan further preven-
tive action aimed at containing and preventing nosocomial
infections.

Subject selection and data collection methodology

Inclusion/exclusion criteria for patients and departments
were in line with the ECDC methodology. All departments in
the hospital were included in the prevalence study, except
for the emergency care and admission department and the
day hospital. The emergency treatment department where
patients were monitored for more than 24 hours was in-
cluded in the study. The specialty of the department was
recorded when collecting data, as a standard. The study in-
cluded all patients admitted to the department prior to or at
eight o’clock in the morning, who had not been discharged
from the department at the time of the study. In addition,
the following patients were excluded from the study:

» Patients undergoing one-day treatment or surgery,
« Patients examined in the outpatient office,
» Patients in the oncology day hospital, and

» Patients on dialysis (outpatients).

The decision on patient inclusion/exclusion was based on
the information available at eight o’clock in the morning,
on the day of the study. Data was collected in a single day
for each department/unit. The study was conducted by an
epidemiologist in cooperation with nurses and attending
physicians. Epidemiological monitoring of patients was
performed, with insight into available medical documenta-
tion (medical history, temperature list, as well as diagnos-
tic, laboratory and microbiological findings).

Diagnoses and localization of HAI were made based on
the criteria prescribed in the National manual on the defi-
nitions of nosocomial infections [1]. Compared to the pre-
vious study, which had also been conducted in line with
ECDC methodology in 2017, a new entity was added to
this study, COVID-19 as a nosocomial infection.

An epidemiological questionnaire, designed specifically for
the study, was used to collect data on patients and HAls.
The questionnaire had the following parts:
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NPeTXoAHy CTyAujy, Koja je Takohe cnpoBefeHa No MeToao-
nornju ECDC 2017. roguHe, y 0BOj CTyauju JoAaT je HOBM
eHTuTeT, oboneBawe og COVID-19 kao 6onHuyka nHdek-
uuja.

Y uurby npukynrbawa nogataka o nauujeHtuma u b ko-
puyLneH je ennaeMroroLLKn YNNTHUK n3paheH umMrbaHo 3a
notpebe ctyauje. lenoBu ynutHMka 6unum cy:

+ [logaum o 6onHMUM M nNojaum O ofgerbemwy: jeaaH
YMUTHYK 3a CBaKo oferbere/opraHn3aLmnoHy LenuHy
GonHuue ykrbydyjyhn CTPyKTypHEe M npouecHe no-
Kasaterbe, Kao 1 nopaumn 3a cee nauujeHTe Koju cy
NMPUCYTHU Ha oferbewy Yy ocaM YacoBa YjyTpy U He
OTNyLUTajy ce y Bpeme cTyauje;

e OcCHOBHM Mogauu O nauujeHTy, nogaum o dakTto-
pvMa pu3vka 3a CBaKOr MauujeHTa Koju MchyhaBa
yCrnoBe 3a yKibyuuBawe y CcTyaujy ca unu 6e3 bU
U aHTUMUKPOBHOT Neka, nogauun o NPMMEHU UHBa-
3MBHMX MpoLeaypa y Tepanujcke CBpxe: MpUCYCTBO
N Ay>XMHa nHcepumje (HoweHa) LeHTpanHor BEHCKOr
KaTeTepa, ypuHapHor katetepa, nHtybaumja, xmpyp-
WKa nHTepeeHumja, McCabe ckop;

+ [Mopaum o GonHu4kMM MHdekunjama (3a cee nauu-
jeHTe ca wHdeKkuunjoMm Koja oarosapa AeduHULMjK
aktmBHe BW) w/vnn nogaum o ynotpebu aHTumu-
KpOOHMX rekoBa (3a cBe MauujeHTe Koju npumajy
aHTUMKKpobHe nekose). McCabe ckop je kopuwheH
y Knacudmkaumju TexnHe ocCHOBHe BonecTn 1 yKkiby-
yyje cnegehe karteropuje:

— HedartanHa 6onecT (o4ekMBaHO NpexvBIbaBake
HajMah-e NeT roanHa);

— dartanHa Gonect (O4YeKMBaHO MNpPEXVBIbaBaHe
n3meny jegHe v net rogmHa);

— bBbp3o garanHa Gonect (o4ekyje ce CMpT y pOKy
o[ jeOHe roaviHe);

— HenosHarto.

Cse pernctpoBaHe GoMnHWMYKE MHAEKUMje Cy npema aHa-
TOMCKOj fiokanusauuju cepcraHe y ogrosapajyhe rpyne og
I go XVI. QnjarHo3sa BU nocTtaereeHa je npema geduHuum-
jama ECDC, mogudmkoBaHum 3a Hale ycrose [1, 9].

Ennpgemunonolko-ctaTUCTMYKa aHanm3sa noparaka

Ceu ynuTHuumM cy wudppupann, nogaum o obenexjuma
KoAMpaHu, HanpaBrbeHa je 6asa nogaTaka M M3BpLUEHA
KoMnjyTepcka obpaga ogroapajyhvm CTaTUCTUYKUM Tex-
Hukama. KopuwheH je codptBepcku naket SPSS 22.0 for
Windows. AHannsa n obpaga nogaTtaka cactojana ce us
BuLe genosa. NpBun Aeo je YHuNa geckpunumja CBMX Xo-
CrnuTanuM3oBaHWX nauujeHata. 3aTuM je uspadyHara npe-
BaneHuuja naumjeHata ca bW (jegnHnuy nocmatpana 4vm-

Jasmina Jandri¢ Koci¢, Violeta Raki¢, Mirjana Kendrisic

» Data on the hospital and department: one question-
naire for each department/organizational unit of the
hospital, including structural and process indicators,
as well as data for all patients present in the depart-
ment at eight o’clock in the morning who would not
be discharged at the time of the study;

« General patient data, risk factors data for each pa-
tient meeting inclusion criteria with or without a HAI
or antimicrobial, data on the use of invasive proce-
dures for therapeutic purposes: presence and du-
ration of the insertion of a central venous catheter,
urinary catheter, intubation, surgical intervention,
McCabe score;

+  Nosocomial infection data (for all patients with an in-
fection corresponding to the definition of active HAI)
and/or data on the use of antimicrobials (for all pa-
tients receiving antimicrobials). McCabe score was
used in underlying disease severity classification; it
included the following categories:

— Non-fatal illness (expected survival for a minimum
of five years);

— Fatal iliness (expected survival between one and
five years);

— Fast progressing fatal disease (death expected
within one year);

— Unknown.

All registered nosocomial infections were classified into
appropriate groups from | to XVI, according to anatomical
localization. The diagnosis of a HAl was made according to
ECDC definitions, modified to local conditions [1, 9].

Epidemiological — statistical data analysis

All questionnaires were encrypted, indicator data encoded,
a database was created and the data was processed dig-
itally using appropriate statistical techniques. SPSS 22.0
for Windows software package was used. Data analysis
and processing were performed in several stages. The first
stage encompassed the description of all hospitalized pa-
tients. Afterwards, the prevalence of patients with HAl was
calculated (a patient with at least one nosocomial infection
was considered as the observation unit), as well as the
prevalence of HAI. The denominator was the total number
of patients treated in the hospital’s departments in the ob-
served period. -

Statistical significance of the variables was estimated us-
ing ¢ and t-tests. Univariate logistic regression was also
performed. Group membership (patients with or without
HAI) was considered as a dependent variable, while all
other variables were considered independent.
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HMO je naumjeHT ca 6ap jegHOM BGOMHUYKOM MHAEKLMNjOM),
Kao v npeBaneHumja bW. 3a umeHunau cy ysetu cBu nauu-
jeHTM NneveHn Ha ogerberMa 6onHuLe y CTOM nepuoay.

CratncTnyka 3HavajHOCT Bapujabnu npouermBaHa je X2
TecToMm u t-Tectom. Takohe je ypaheHa yHuBapujaHTHa
niorucTuyKa perpecuja. 3a 3aBUCHO NPOMEHUBY BEMUYMHY
y3eTa je npunagHocT rpynu (naumjeHTn ca unm 6e3 bU), a
3a He3aBWCHe CBe OcTarne Bapwjabne.

Cga obenexja no KojyuMa cy ce npema Hanpea HaBeaeHVM
TecToBUMa rpyne CTaTUCTUYKU 3Ha4yajHO pasnukoBarne
ywna cy y Mogen mynTuBapujaHTHe NIOMMCTUYKE perpecu-
je. 3a 3aBucHy Bapwjabny je, Takofhe, ysera npunagHocT
rpynu (naumjeHTn ca unu 6e3 bU). AgeksaTtHoOCT normcTuy-
KOr mogerna npolenmnBaHa je ca BepoaTHohom p<0,05,
Kao M 3HayajHOCT He3aBMCHWX Bapujabnu ca BepoBaTHO-
hom p<0,05. Y pesyntatuma cy nprkasaHu CB/M CTaTUCTUY-
K/ 3Ha4vajHu pesynTtatv U Makwun 6poj pesyntaTta 3a koje
HWje JoKa3aHa CTaTMCTUYKa 3HaYajHOCT.

Pesyntatu

Y nepuoay oa 16.11.2022. no 22.11.2022. roguHe cnpose-
AeHa je V HaumoHanHa ctyamja npesaneHumje BonHNYKMX
nHdekumja n ynotpede aHTMbuotmka y OnwTtoj 6onHuum
Cpemcka MutpoBuua. Ha ocHOBY kpuTepujuma 3a yKIby-
yYMBake/MCKIbyYMBake nauujeHaTa y cTyguvjy, y Bpeme
n3sohena ctyanje 6mno je xocnutanmsoaHo 240 nauuje-
HaTa Koju Cy ucnyHaBanu ycrioBe 3a yKibyumBahe Yy CTy-
Ovjy Ha ogerberwmma. Hajmnahu xocnutanusoBaHu nauu-
jeHT umao je <1 roguHe, a HajcTapuju 86 rogmHa (X=56,4;
SD=23,2; MED=64,0). Non 1 y3pacT cBMX Xocnurannsosa-
HMX NauujeHaTa npukasaHu cy y Tabenu 1.

Ta6ena 1. [Non 1 y3pacT xocnuTann3oBaHUx nawumjeHara

All characteristics for which there was a statistically signifi-
cant difference between the groups according to the above
tests were entered into the multivariate logistic regression
model. Group membership (patients with or without a NI)
was also considered as a dependent variable. The ade-
quacy of the logistic model was evaluated with a probability
of p<0.05, as was the significance of independent varia-
bles, with probability p£0.05. The results show all statisti-
cally significant results and a smaller number of results for
which no statistical significance was proven.

Results

In the period from 16 November 2022 to 22 November
2022, the Fifth National Study of the Prevalence of Hospi-
tal-Acquired Infections and Use of Antibiotics was conduct-
ed in the Sremska Mitrovica General Hospital. Based on
study inclusion/exclusion criteria for patients, at the time of
the study, 240 patients who met the inclusion criteria had
been hospitalized in different departments. The youngest
hospitalized patient was <1 year old and the oldest was 86
years old (X=56.4; SD=23.2; MED=64.0). Sex and age of
all hospitalized patients are shown in Table 1.

Table 1. Sex and age of hospitalized patients

Mon / Sex YkynHo / Total
Y3pact
Mywku /| Male XeHcku | Female
Age Bpoj /| Number %
Bpoj / Number % Bpoj / Number %
0-18 15 65,2 8 34,8 23 9,6
19-59 33 43,4 43 56,6 76 31,7
=60 84 59,6 57 40,4 141 58,7

Buwe oa nonosmHe yKynmHO ucnutaHux nauuwjeHata (141;
58,7%) npunagano je yspacty og 60 roguHa n Buwe. He-
WwTo Mawe opf jeaHe TpehuHe (31,7%) 6uno je yspacta
19-59 roguHa ctapocTu, AOK je HajMarbu npoueHat npu-
nagao nonynaumju y3pacta 0—-18 roguHa (9,6%). Y ctyamjm
je perncTpoBaHO CTaTUCTUYKU 3HaYajHO BuLe yyelhe na-
umnjeHaTta ctapujux og 60 rogunHa (p<0,05).

Y TOKy ncTpaxuBara 6uno je xocnutanmsoBaHo 55,0%

More than a half of the total patients surveyed (141; 58.7%)
belonged to the age group of 60 years and older. Slightly
less than one-third (31.7%) were aged 19-59, while the
smallest percentage belonged to the population aged 0-18
years (9.6%). A statistically significantly higher proportion
of patients over 60 years (p<0.05) was registered in this
study.

During the study, 55.0% (132/240) of men and 45.0%
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(132/240) mywkapaua n 45,0% (108/240) xeHa. OgHoc
nonosa n3Hocuo je 1,2:1 y kopuct mywikapaua. NpumeHom
Xx? TecTta Huje pobujeHa cTaTUCTMYKa 3HAYajHOCT No nony
(p>0,05). Hajsehu npoueHaTt nauyunjeHaTta 610 je xocnuTa-
nu3oBaH go cegam gaxa (71,7%) (tabena 2). Hajoyxa xo-
cnuTanusaumja y cTyamju n3Hocuna je 77 gaHa, a Hajkpa-
ha mane of jeaHor gaHa, 04HOCHO NauMjeHT je NPUMIbEH
ucTor gaHa o ocaM 4vacoBa YjyTpo (X=7,6; SD=11,2;
MED=4,0) (tabena 2).

Tabena 2. [lyxmHa xocnuTanusauuje naumjeHara

[yxunHa xocnuTtanusaumje

Hospitalization duration
0-7 paHa / days
8-29 paHa / days
2 30 paHa / days

Op ykynHor 6poja naumjeHaTa ykiby4yeHux y CTyaujy, HajBe-
hn 6poj je BMO xocnMTann3oBaH Ha OAerbewy Xupypruje,
99 naumjeHata (41,3%) 1 ogerbewy NHTEPHE MeauunHe,
69 naumjeHara (28,7%) (tabena 3).

Tabena 3. [dnctpubyumja xocnutannaoBaHux nauujeHara
y CTyamju npema ogerberwnuma

Opersewse | Department

Jasmina Jandri¢ Koci¢, Violeta Raki¢, Mirjana Kendrisic

(108/240) of women were hospitalized. The sex ratio was
1.2:1 in favour of men. The x? test yielded no statistical
significance for sex (p>0.05). The highest percentage of
patients were hospitalized for up to seven days (71.7%)
(Table 2). The longest hospitalization in the study was 77
days, while the shortest was shorter than a day, i.e., the
patient had been admitted on the same day before eight
o’clock in the morning (X=7.6; SD=11.2; MED=4.0) (Table
2).

Table 2. Patient hospitalization duration

Bpoj
Nur?vbjer %
172 71,7
57 23,8
11 4,6

Of the total number of patients included in the study, most
were hospitalized in the surgical department — 99 patients
(41.3%), and the department of internal medicine, 69 pa-
tients (28.7%) (Table 3).

Table 3. Distribution of hospitalized study patients by de-
partments

Bpoj / Number %

Xupypruwja / Surgery 99 41,3
WuTepHa meguumna / Internal medicine 69 28,7
'mHekonoruja ca akywepcTtBom / Gynaecology with obstetrics 18 7,5
HeoHaTtonoruja / Neonatology 12 5,0
JeamHuua nHTeH3nBHOr neyewa / Intensive care unit 6 2,5
Opyra opgerbewa / Other departments 36 1,0

CtatnucTnykM 3Ha4yajHO MakM O6poj naumjeHaTa y ogHocy
Ha yKkynaH 6poj obyxBaheHux cTyamjom, umao je 6ap jeaHy
OONHMYKY NMHdEKL M)y TOKOM n3Bohewa ctyauje (p<0,001).
MaumnjeHTn koju cy uManu 60nHMUYKY MHPEKUK]y Y NPOCEKY
cy bunu ctapuju og naumjeHata 6e3 bonHMYKe NHdekumje
(Tabena 4), anu HWje foKasaHa CTaTUCTMYKa 3HAYajHOCT.

Tabena 4. bonHuyka nHekumja y ogHocy Ha y3pacT (ro-
OVHe)

BonHuyka nHdekumja EpojinalijeHara

Hospital-acquired

Cpenna BpegHocT (X)

Statistically significantly fewer patients, relative to the total
number included in the study, had at least one nosocomial
infection during the study (p<0.001). Patients who devel-
oped a nosocomial infection were, on average, older than
patients without a nosocomial infection (Table 4), but no
statistical significance was proven.

Table 4. Hospital-acquired infections by age (years)

Y3pacT (ropuHe) / Age (years)
CraHpappHa geBujaumja (SD)

infection Number of patients
He / No 229
Oa/ Yes 1

t=1,594, df=238, p=0,112

MaunjeHT ca BONHMYKOM MHMEKLMjOM CYy MManu cratu-
CTUYKM 3HAYajHO AY>XKYy XocnuTanuaauujy (y npoceky 4YeTBo-
POCTPYKO OYXY) Yy OAHOCY Ha naumjeHTe 6e3 DONMHUYKMX

Mean (X) Standard deviation (SD)
55,83 23,38
67,18 14,57

t=1.594, df=238, p=0.112

Patients with a nosocomial infection had statistically sig-
nificantly longer hospitalization (four times longer, on aver-
age) than patients without nosocomial infections (t=3.071,
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nHoekumja (t= 3,071, df=238, p<0,05) (Tabena 5).

Ta6ena 5. bonHuuka nHdeEKUMja y OOHOCY Ha MPOCEYHY
OYXMHY Xocnutanu3auuje y gaHnma

BonHuyka nHdekumja

Hospital-acquired Bpoj nauvjenara

Cpeatsa BpegHocT (X)

df=238, p<0.05) (Table 5).

Table 5. Hospital-acquired infection relative to the average
length of hospitalization in days

OyxuHa xocnutanusauuje (y AaHMMA)
Duration of hospitalization (in days)

CraHpappHa pesujaumja (SD)

infection Number of patients
He / No 229
Oa/ Yes 11

t= 3,071, df=238, p<0,05

Kon 38,8% xocnutanusoBaHux nauujeHata 6uo je nna-
CvpaH ypuHapHu katetep. 3HadajHO mawu 6poj nauuje-
HaTa MMao je NnacupaH LeHTpanHu BacKyrnapHu katetep
(1,7%), pok je 2,9% naumjeHaTta 6uno nHTyGUpaHo. Y Te-
kyhoj xocnuTtanusaumju 6uno je onepucaHo 26,7% nauuje-
HaTa (Tabena 6).

Ta6ena 6. Juctpmnbyumja xocnutannsaoBaHux nauujeHaTa y
CTyavju Nnpema NpMMeHn MHBa3MBHWX Nomarana/npoueaypa

Mean (X) Standard deviation (SD)
7,75 21,85
28,55 21,94

t=3.071, df=238, p<0.05

A urinary catheter was placed in 38.8% of hospitalized pa-
tients. Significantly fewer patients had a central vascular
catheter (1.7%), while 2.9% of patients were intubated. As
part of the ongoing hospitalization, 26.7% of patients had
undergone surgery (Table 6).

Table 6. Distribution of hospitalized patients in the study by
invasive devices/procedures

MHBa3mBHO nomarano/npoueaypa Bpoj o
. ) %o
Invasive device/procedure Number
YpuHapHu katetep / Urinary catheter 93 38,8
LieHTpanHu BackynapHu katetep / Central vascular catheter 4 1,7
WUHTy6auwmja / Intubation 7 2,9
XupyplLuka uHtepBeHuuja / Surgical intervention 64 26,7

McCabe ckop je oapeheH Kog cBuxX ucnutaHuka. Hedpa-
TanHy OOMecT, KOO Koje je O4YEeKMBaHO MpeXuBrbaBare
HajMake neT roguHa, umano je 193 naumjeHta (80,4%).
datanHy 6onecrT, kog Koje je 04EeKMBaAHO MpPeXMBIbaBake
n3mehy jeaHe n net roamHa, umano je 22 (9,2%) naumjex-
Ta. bp3o cdatanHa 6onecT pernctpoBaHa je kog 23 (9,6%)
nauuvjeHTa, oK je HenosHat ckop umano 2 (0,8%) naum-
jeHTa. Huje pernctpoBaHa CTaTUCTUYKM 3HaYajHa pasnuka
y kateropuju McCabe ckopa nauuwjeHata y 0gHOCY Ha non
(p>0,05) (tabena 7).

Ta6ena 7. Y4ecTanocT 1 NpoueHTyarnHa 3acTynibeHoCT
McCabe ckopa y ogHocy Ha non

McCabe ckop
McCabe score

Bpoj / Number %

Mywikm / Male

McCabe score was determined for all respondents. Non-fa-
tal disease, with a minimum five-year survival expectancy,
was found in 193 patients (80.4%). Fatal disease, with ex-
pected survival between one and five years, was present
in 22 (9.2%) patients. Fast progressing fatal disease was
registered in 23 (9.6%) patients, while 2 (0.8%) patients
were assigned the score “unknown”. No statistically signifi-
cant difference was registered in the McCabe patient score
category relative to sex (p>0.05) (Table 7).

Table 7. Frequency and percentage representation of
McCabe score relative to sex

HedpaTanHa 6onect / Non-fatal disease 102
®daranHa 6onect / Fatal disease 16
Bp3o daTanHa / Fast-progressing fatal disease 13
HenosHato / Unknown 1

Op 240 xocnuTanu3oBaHMX NauujeHata TOKOM cTyauje,
tux 11 je umano 11 6onHnykMx nHdekumja. MpesaneHum-

Mon / Sex YkynHo / Total
XXeHcku | Female
Bpoj /| Number %
Bpoj / Number %
52,8 91 47,2 193 80,4
72,7 6 27,3 22 9,2
56,5 10 43,5 23 9,6
50,0 1 50,0 2 0,8

Of the 240 hospitalized patients in the study, 11 had 11
hospital-acquired infections. Nosocomial infection preva-
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ja bonHuykMx nHdekumja n npeeaneHumnja naumjeHata ca lence and the prevalence of patients with nosocomial in-
6onHuYkMM nHpekumjama nsHocune cy 4,6%. Ha npujemy fections were 4.6%. Two nosocomial infections were reg-
cy peructpoBaHe fBe OonHuuke mHdekumje. Huje peru- istered at admission. No statistically significant difference
CTpOBaHa CTAaTUCTMYKM 3HaAyajHa pasnuka y ydyectano- was registered in nosocomial infection frequency relative
CcTn OONMHMYKMX MHGEeKUMja y ogHocy Ha non nauumjeHata to sex (p>0.05) (Table 8).

(p>0,05) (Tabena 8).

Tabena 8. YuecTtanoct 6onHuykmx nidekymja npema nony  Table 8. Frequency of hospital-acquired infections, by sex

BonHunyka nHdekuuja / Hospital-acquired infection YkynHo / Total
Da/ Yes He / No
Bpoj / Number %
Bpoj /| Number % Bpoj / Number %
Mywku / Male 5 3,8 127 96,2 132 55,0
XeHcku / Female 6 6,5 102 94.4 108 45,0

Takohe, pobuvjeHn pesyntatu He ykasyjy Ha nocrtojawe In addition, the results obtained do not indicate a statistical
cTaTUCTUYKe 3HadajHOCTU M3MeRy nauuwjeHata ca n 6e3  significance between patients with and without nosocomial
OonHMYKMx nHdekumja n yapacHux rpyna (p>0,05). YoueHa infections and age groups (p>0.05). A high statistical signif-
je BUCOKa cTaTuCTMyKa 3HayajHoCT uamehy yyectanoctn icance was observed between the frequency of nosocomi-
OOnMHMYKMX MHGEKUMja N OyXUMHE xocnuTtanusauuvje naun- al infections and hospitalization duration (p<0.001) (Table
jeHata (p<0,001) (tabena 9). Hajsehn pusmk 3a HactaHak 9). The highest risk of nosocomial infections was observed
BbonHu4KkMx MHdEeKUMja je Kog nauujeHara koju cy ounm xo- in patients who had been hospitalized for 30 or more days.
cnutanunaosanu 30 1 BULIE AaHa.

Tabena 9. Yyectanoct 6onHmukmx nHdekumja npema gy- Table 9. Frequency of hospital-acquired infections, by hos-

XWHW Xocnutanusauuje pitalization duration
OyxuHa BonHuyka nHdekumja / Hospital-acquired infection YkynHo / Total
xocnuranusauuje EVACH He / No .
Hospitalization duration Bpoj / Number % Bpoj / Number o Bpoj / Number %
0-7 paHa / days 2 1,2 170 98,8 172 71,7
8-29 paHa / days 5 8,8 52 91,2 57 23,7
2 30 gaHa / days 4 36,4 7 63,6 11 4,6

YT1BpheHa je ctaTcTnykM 3HavajHa pasnuka namehy nauu- A statistically significant difference was found between pa-
jeHaTa ca GonHuuYkMM MHpekumjama 1 xocnutanu3aumjom tients with nosocomial infections and hospitalization in cer-
Ha ogpeheHuM ogerbewnma (p<0,05) (tabena 10). Hajge- tain departments (p<0.05) (Table 10). The highest risk of
Ay pu3nk 3a HacTaHak BonHMYKMX nHdekKLmja 6uo je kog nosocomial infections was found in patients who had been
nauuwjeHata Koju cy 6unu xocnutanusoBaHu y jeauHuum hospitalized in the intensive care unit (33.3%).
WHTEH3MBHor neversa (33,3%).

Tabena 10. Yuectanoct 6onHuukmx MHdbekumja u npoueHty- Table 10. Frequency of hospital-acquired infections and
arnHa 3acTynrbeHOCT Npema xocnuTanusaumju Ha ogerberwsmma  their percentage share by hospitalization departments

BonHuyka uHdekuuja / Hospital-acquired infection ~ YkynHo / Total

Opersemwe Iy He I N .
Department RalYes € £o Bpoj v,
Bpoj/ Number %  Bpoj/ Number % Number
Xupypruja / Surgery 2 2,0 97 98,0 99 41,3
UHTepHa meauumHa / Internal medicine 5 7,2 64 92,8 69 28,7

M'MHekonormja ca aKyliepcTBOM

Gynaecology with obstetrics 0 0.0 18 100,0 18 7.5

HeoHaTtonoruja / Neonatology 0 0,0 12 100,0 12 5,0

JeanHuua MHTeH3MBHOr neyewsa / Intensive care unit 2 33,3 4 66,7 6 2,5

Opyra opgersewa / Other departments 2 5,6 34 94.4 36 15,0
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XupypLuka nHtepeeHumja u McCabe ckop HUCY CTaTUCTUY-
KM 3Ha4ajHO yTULanm Ha y4ectanocTt 60NHUYKNX MHAEKLN-
ja kog ucnutmeaHux naumjeHara (p>0,05) Kog nauujeHara
ca nnacupaHum LeHTpanHuM BeHckuM katetepom (LIBK)
perncTpoBaHa je CTaTUCTUYKM 3HayajHO Beha yyecTtanoct
GOMHUYKMX MHAEKUMja y ogHOCY Ha nauujeHTe 6e3 osor
nHBasueHor nomarana (p<0,001) (tabena 11).

Ta6ena 11. Y4yectanocT 1 NpoueHTyanHa 3acTynibeHOCT
BonHUYKkMX MHgeKUmja Nnpema nnacupaHom LIBK

BonHuuka uHdekumnja / Hospital-acquired infection

Surgical intervention and McCabe score had no statistical-
ly significant impact on the frequency of nosocomial infec-
tions in the observed patients (p>0.05). In patients with a
central venous catheter (CVC) placed, a statistically signif-
icantly higher incidence of nosocomial infections was reg-
istered compared to patients without this invasive device
(p<0.001) (Table 11).

Table 11. Frequency and percentage share of hospital-ac-
quired infections relative to CVC placement

YkynHo / Total

Oa/ Yes He / No
Bpoj /| Number %
Bpoj / Number % Bpoj / Number %
Oa/ Yes 3 75,0 1 25,0 4 1,7
He / No 8 3,4 228 96,6 236 98,3

CraTnctnykm 3HavajHo Behn 6poj naumnjeHara ca nnacupa-
HUM YpUHaPHMM KaTeTepoM mmao je 6ap jeaHy 60mnHMYKy
MHGEKUMjy Y OAHOCY Ha nauujeHTe 6e3 nnacupaHor kate-
Tepa (p<0,001) (tabena 12).

Tabena 12. YuyecTtanocTt v NpoLeHTyanHa 3acTynibeHOCT
OOMHUYKMX MHpeKumja npema nrnacupaHoM YpUHapHOM
KaTeTepy

BonHuyka nHdekumja / Hospital-acquired infection

YpuHapHu kaTtetep

Statistically significantly more patients with a urinary cathe-
ter placed had at least one nosocomial infection, compared
to patients without a catheter (p<0.001) (Table 12).

Table 12. Frequency and percentage share of hospital-ac-
quired infections relative to urinary catheter placement

YkynHo / Total

) Da/ Yes He / No
Urinary catheter Bpoj / Number %
Bpoj / Number % Bpoj / Number %
Ha/ Yes 3 75,0 1 25,0 4 1,7
He / No 8 3,4 228 96,6 236 98,3

Bucoka ctatnctuuka 3HavajHOCT gobujeHa je u 3a MHTY-
OvpaHe naumjeHTe, KOA KOjUX je y4ecTanocT OONTHUYKMX
MHdeKUmja buna Buwa y 0gHOCY Ha NauujeHTe Koju HUCY
6unn nHtybupanu (p<0,001) (tabena 13).

Tabena 13. Yuectanoct OONMHUYKMX MHAEKLMja 1 NPOLLEH-
TyarHa 3acTynrbeHOCT Y OAHOCY Ha UHTYGaLujy

BonHunyka uHdekuuja / Hospital-acquired infection

High statistical significance was also obtained for intubated
patients, showing a higher frequency of nosocomial infec-
tion than in non-intubated patients (p<0.001) (Table 13).

Table 13. Frequency of hospital-acquired infections and
their percentage share by intubation status

YkynHo / Total

UHTyb6auuja
) Oa/ Yes He / No
Intubation Bpoj / Number %
Bpoj /| Number % Bpoj / Number %
fa/ Yes 3 75,0 1 25,0 4 1,7
He / No 8 3,4 228 96,6 236 98,3

[MaumjeHTn Koju cy y MOMEHTY nsBohera cTyavje npumanu
6ap jenaH aHTUMKKPOOGHK nek (AMI1), yewhe cy umanu pe-
rMCTPOBaHy OOMHUYKY MHAGEKLMjY Y OOHOCY Ha NaumjeHTe
6e3 ykrbydeHe aHTUMKKpobHe Tepanuje (p<0,001) (Tabena
14).

Patients receiving at least one antimicrobial drug (AMD) at
the time of the study were more likely to have a nosocomi-
al infection registered than patients without antimicrobial
therapy (p<0.001) (Table 14).
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Tab6ena 14. Yuectanoct 60MHMYKMX MHGEKUMja Y OAHOCY
Ha ynoTpeby aHTMMUKPOOHUX NekoBa

BonHuuka uHdekuuja / Hospital-acquired infection

Jasmina Jandri¢ Koci¢, Violeta Raki¢, Mirjana Kendrisic

Table 14. Frequency of hospital-acquired infections by use
of antimicrobials

YkynHo / Total

Ha/ Yes He / No .
Bpoj / Number %
Bpoj /| Number % Bpoj / Number %
Oa/ Yes 3 75,0 1 25,0 4 1,7
He / No 8 3,4 228 96,6 236 98,3

YHuBapujaHTHa Nnormctudka perpecuja ypaheHa je 3a 6on-
HW14Ke nHdekumje. NpucycTBo, O4HOCHO 0ACYCTBO BONMHNY-
KMX MHGEKUWMja y3eTO je 3a 3aBMCHO NPOMEHSbUBY BENUYM-
Hy, a 3a He3aBWCHe CBe OcTane ucnuTuBaHe Bapujabne.
PesynTtatv yHuBapujaHTHe NormcTuydke perpecuje gatum cy
Ha Tabenu 15. Npema pesyntatuma n3 Tabene npousuna-
31 Oa Cy ca HacTaHkOM GonHuuvke nHdekumje ounm cra-
TUCTUYKM 3HAYajHO noBesaHu cnegehu dakTopu pusumka:
OYyXXMHA xocnuTanu3auuje, nnacupaH LeHTparHu BEHCKU
KateTep, NnacupaH ypuHapHu katetep, nHtybaumja n yno-
Tpeba aHTUMUKPOOHMX feKkoBa.

Y MynTMBapWjaHTHO] JTOMMCTUYKOj perpecuju 3a 3aBUCHO
NpoMenMBYy je Takohe y3eTo MpUCyCTBO, OOHOCHO OACY-
cTBO 6onHuuke wuHdekumje. Kao HesaBucHe Bapwjabne
ywina cy cea obenexja koja cy npema pesyntatuma X2 Te-
cTa, t-TecTta n yHuBapwujaHTHe NorncTuyke perpecuje buna
3HavajHa Ha HuBoy p<0,05. Pesyntatn myntuBapujaHTHe
NOrnCTUYKE perpecuje npukasaHu cy Takohe Ha Tabenn 15.

Ta6ena 15. CtatucTnyku 3HavajHa obenexja no yHuBapu-
jaTHOj 1 MyNTUBAPUjaHTHOj JTOTMCTUCTUYKO] perpecuju

Univariate logistic regression was performed for nosoco-
mial infections. The presence or absence of nosocomial
infections was considered as a dependent variable, while
all other studied variables were independent. Results of
the univariate logistic regression are presented in Table 15.
According to the results from the Table, the following risk
factors were statistically significantly correlated with the
onset of a nosocomial infection: hospitalization duration,
placement of a central venous catheter, placement of a uri-
nary catheter, intubation and use of antimicrobials.

In multivariate logistic regression, the presence or absence
of a nosocomial infection, was also taken as a dependent
variable. All characteristics that, according to the results
of the x? test, t-test and univariate logistic regression were
significant at the p<0.05 level, were considered independ-
ent variables. Results of the multivariate logistic regression
are presented in Table 15.

Table 15. Statistically significant characteristics in univari-
ate and multivariate logistic regression

JlorncTuyka perpecuoHa aHanumsa

Mauyj MNauyj
. a::j;;m %L:;jgum Logistic regression analysis
BT/pM.jab?na Patients with  Patients YHuBapujaHTHa MynTusapujaHTHa
ananie HAI without HAI Univariate Multivariate
n (%) n (%) OR (95%Cl) p OR (35%Cl)
Yapacha rpyna (260) / Age group (260) 8 (5.7) 183043 1%’ff 60) 0241 ] )
OyxunHa xocnuTtanusaumje (= 30 aaHa) 0,15 0,18
Hospitalization duration (2 30 days) 4(36.4) 7(638)  006-036 %09 (0o0s-054) 0003
Opermense (JUI) | Department (ICU) 2 (33,3) 4 (66,7) © 0%_217 43) 0,132 - -
UBK / CVC 3 (75,0) 1250 ggf’éﬁ% 0z 0000 ; ;
) 17,59 6,53
YpuHapHu katetep / Urinary catheter 10 (10,8) 83 (89,2) (2,21-139,85) 0,007 (0,65-65,73) 0,111
Wnry6aumja / Intubation 3 (42,9) a6, o s 0000  000(000-) 100
AMI / AMD 10(16.1)  52(83,9) e 0,001 1S 0,011

MynTuBapujaHTHa NOrMCTUYKa perpecuja naeHTugnkosa-
na je crniegehe HesaBucHe hakTope pu3MKa 3a HacTaHak

(4,26-272,12) (1,96-167,86)

The multivariate logistic regression identified the follow-
ing independent risk factors for nosocomial infection:
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BonHnyke uHdekuuje: npoayxeHn Gopasak y GonHMLM
(aOR=0,18; 95% CI=0,06-0,54; p=0,003) n npumeHa aH-
TUMKUKPOBHNX nekosa (aOR=18,13; 95%CIl=1,96-167,86;
p=0,011) (Tabena 15). Hosmer-Lemeshov Tect pobpor
yKnanara 3a 0Baj MOAEen NOrMcTUYKe perpecumje M3HOCMo
je x?= 0,700, p=0,983.

Hduckycuja

CTyovje npeBaneHumje cy Beoma 3HavajHe 3a ogpefnvBare
ontepeheHoCTU BONHWYKMM UHGEKUMjama y OonHuuama.
YKONUKO ce n3Boae pegoBHO Mo ycTarbeHoj METOL0MOI MU,
oBe cTyauje Takohe omoryhaBajy n npahenwe edukacHo-
CTU 1 ePEKTMBHOCTU MPUMEHEHUX Mepa 1 cTparervja.

AHanmanpaHa 6onHuUa cekyHaapHoOr HMBoa 34paBCTBEHE
3alWTUTe PEdOBHO YYECTBYje Y HaUMOHanHuUM cTygujama
npesaneHuuje. PernctpoBaHa npesaneHuuja GOMHUYKMX
WHekumja y V HaumoHanHoj ctyamju nsHocuna je 4,6%,
HELLTO je HMXa Hero y NpeTxoaHoj ctyanju ns 2017. rognHe
(5,5%) [10] n Ha HMBOY je HauMoOHanHe npesaneHuuje. Y
nornedy Aemorpadcke CTpyKType, pesynTtatu YHEeKONMKO
Kopenupajy ca pesyntatuma us nperxogHe ctyguje [10]
Kao u ca pesyntatuma Ha HauMOHarNHOM HWUBOY, Y3 He3HaT-
HO Behy 3acTyn/beHOCT MyLuKapala y O4HOCY Ha XeHe,
Oyaoyhm ga mywkapum nmajy Behu pusmk og xocnmranunsa-
umja 1 NoHaBrbaHux xocnutanusauuja [11]. Pesyntatu ose
aHanuse HUCY nokasanu CTaTUCTUYKN 3HaYajHy pasnuky y
OfHOCYy Ha non nauuvjeHarta 3a Ourno Kojy BpCTy permcTpo-
BaHMX 60onHu4Ykmnx nHdekumja. Ocobe xeHckor nona uvane
cy Behy BepoBaTHohy o pa3Boja O0MHUYKMX MHAPEKLMja, Y
NpBOM pedy MHdeKumja onepaTMBHOr MeCTa, YPUHAPHMUX
WH(peKLMja NOBE3aHMX ca KaTeTepusaumjom, cence n nHe-
YMOHMje, MOrOTOBO HAaKOH aKyTHOI MCXEMWjCKOT MOXOaHOr
yaapa [12, 13, 14]. Takohe, y cknagy ca nurepatypHuM
nojauuma v pesynratMMma HauuvoHanHe ctyauvje, ctapocT
naumjeHTa je umana ytuuaj Ha pasBoj GonHu4ke MHGEK-
uuje [15, 16]. NosesaHoCT n3Mehy OyxuHe xocnuTanuaa-
unje n BepoBaTHOhe HacTaHka GONMHUYKUX MHAEKUMja je
AOKyMeHToBaHa y 6pojHum pagosuma. [yxm Gopasak y
OonHMuM noeesaH je ca moryhHowhy KonoHusauuje myr-
T N NAHPE3UCTEHTHUM MUKPOOPraHn3MmMmMa, Yyewhum am-
jarHOCTMYKMM M Tepanujckum npouegypama, ynotpedom
WHPaBaKCynapHUX W WHTpanyMWHapHWX KaTeTepa, LUTO
noesehaBa pu3uk og HacTaHka uHdekumje. Obpaga pesyn-
TaTa CTyauje HauMhseHe y Hawoj 6onHuumM ykasyje aa je
CTaTUCTMYKN 3HAYajHO MOBE3aHa y4ecTanocT OGONHUYKNX
WH(peKLMja ca AYyXMHOM XOcnuTanuaauuje naumjeHara.
OBwu pesynartatv nogygapajy ce ca pesyntatuma oBe U
npeTxogHe HauumoHanHe ctyguje [11, 15].

[NpucycTBO ypuHapHOr KaTeTepa je 3Ha4vajaH haktop pu-
3MKa 3a HacTaHak BOMHMYKMX MHAEKLMja, Y NPBOM peay

prolonged hospital stay (aOR=0.18; 95%CI=0.06-0.54;
p=0.003) and administration of antimicrobials (aOR=18.13;
95%Cl1=1.96-167.86; p=0.011) (Table 15). The Hos-
mer-Lemeshow goodness of fit test for this model of logis-
tic regression was x?= 0.700, p=0.983.

Discussion

Prevalence studies are very important for determining the
burden of nosocomial infections in hospitals. If carried out
regularly according to the established methodology, these
studies also allow for monitoring of the efficiency and ef-
fectiveness of the implemented measures and strategies.

The analysed secondary healthcare level hospital regularly
participates in national prevalence studies. The registered
prevalence of nosocomial infections in the Fifth National
Study was 4.6%, slightly lower than in the previous study
from 2017 (5.5%) [10] and was at the national prevalence
level. In terms of demographic structure, the results cor-
related somewhat with the results from the previous study
[10], as well as with the results at the national level, with
slightly higher male representation compared to women,
since men had a higher risk of hospitalization and repeat
hospitalizations [11]. The results of this analysis showed
no statistically significant difference by patient sex for any
type of registered nosocomial infections. Patients of female
sex were more likely to develop nosocomial infections, pri-
marily surgical site infections, urinary infections associat-
ed with catheterization, sepsis and pneumonia, especially
following acute ischemic stroke [12, 13, 14]. In addition,
according to the literature data and results of the national
study, the patients’ age showed an impact on the onset
of nosocomial infections [15, 16]. The correlation between
hospitalization duration and the likelihood of nosocomial
infections has been documented in numerous articles. A
longer stay in the hospital correlates with the possibility of
colonization of multi- and panresistant microorganisms,
more frequent diagnostic and therapeutic procedures, the
use of intravascular and intraluminal catheters, which in-
creases the risk of infection. The processing of the results
of the study conducted in our hospital indicated that the
frequency of hospital-acquired infections was statistically
significantly correlated with the patient hospitalization du-
ration. These results coincide with the results of this and
previous national studies [11, 15].

The presence of a urinary catheter is a significant risk fac-
tor for the onset of hospital-acquired infections, primarily
urinary tract infections. In numerous studies, this type of
infection also represents the most commonly registered
nosocomial infection [13], which was also shown in the
analysis of the data collected for this study. In addition, a
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WH(eKUmja ypmHapHor Tpakta. Y 6pojHum cTygujama ose
WH(eKumje cy n Hajuewhe permctpoBaHe OOMHWYKE WH-
dekumje [13], WTO je aHanmn3a nogataka NPOUCTEKMNNX U3
oBe CTyamje 1 nokasana. Takohe je yTBpheHa cTaTucTuy-
K/ 3Ha4ajHa MoBe3aHOCT HacTaHka B6oMHUYKNX MHeKumja
Ca MpUCYCTBOM LieHTpanHor BackynapHor u nepudepHor
KaTeTepa, LITO KopecnoHaupa nogauvma M3 HauuoHarn-
He cTyamje n octanum nuTtepatypHuM nogjaumma [17, 18].
Cratuctnykm Huje gokasaHa n nosesaHocTt McCabe ckopa
ca BepoBaTHOhOM HacTaHka GonHUYKe MHAEKUMje, LWTO je
oyekmBaH ncxop [19].

Ha ocHoBy ctatuctuuke aHanuse gobujeHnx nogartaka ca-
3Haje ce ga je bopaBak Ha oferberwy XUpypruje Hajpuany-
HMjK 32 HacTaHak BoNHMYKMX MHekumja. OBaj NnogaTak ce
He nogynapa ca pesyntatMMa HauMoHamHe U apyrux cTy-
Ouja Koje ykasyjy Ha jeANHWLY UHTEH3UBHE Here 1 Tepanu-
je kao HajpusnyHujy [10, 11, 20]. 3a pasnuky of npeTxon-
Hor, ynoTpeba aHTMbnoTrKa npeacraBrba hakTop pusnka
3a HacTaHak 6onHuYkux uHdekumja. NosnTrneHa Kopena-
unja nsmehy ynotpebe aHTMOMOTMKA M NojaBe BOMHUYKMX
WH(EKLMja je AoKa3aHa CTaTMCTMYKOM obpadom nogaTtaka
000MnjeHnX y CTyamjn, Kako Ha HMBOY Halle BOHMLE TaKo U
Ha HaumoHanHoMm Hueoy [7, 10, 11].

CaeTcka 3apaBcTBeHa opraHunsaumja (C30) npouemnyje oa
oko 15% xocnutanusoBaHux nauujeHarta obuje 6ap jegHy
BONHMYKY MHeKumjy Tokom xocnuTanusaumje [20], ogHo-
CHO cTona nHunageHumje ce kpehe og 7 o 22% y ceety [7].

Hajsehu pusmk 3a HacTaHak 6onHu4vke mHdekuunje y Ha-
Woj 6oNHMUM UManu cy naumjeHTU XOCmMTann3oBaHW Ha
oferbery Xvpupyrvje, anu xvmpypLika uHTepBeHumja Huje
CTaTUCTMYKN MoBe3aHa ca pasBojeM BomnHuYke MHpekun-
je n McCabe ckopom, wTo cy, npema 6pojHumM ayTopuma,
ynpaBo gaktopu pusuka [21, 22, 23]. Y Halloj 3emibn y
CTyaujy je buo ykrbyyeH ykynHo 13.781 xocnutanu3oBaHm
nauujeHT, npesaneHunja nayujeHaTa ca HajMamwe jefHOM
©onHMYKOM MHdekumjom nsHocuna je 4,8% (95%ClI 4,5—
5,2%), a npeBaneHumja 6OMHNYKNX UHEKLMja n3HocKMna
je 5,3% [10].

3akrby4ak

Pesyntatu koju He Kopenupajy ca nutepaTtypHum nogaum-
Ma, a NMPBEHCTBEHO ca nogauuma u3 HaluMoHanH1X CTyAu-
ja npeBaneHuuje, AeNUMMUYHO Cy ogpa3 craboctu cTyauvje
npesaneHuuje. Mefytum, notpebHO je OTKPUTK U ocTane
ponpuHocehe cakTope, Te cy notTpebHa garba UCTpaxu-
Baka — NPBEHCTBEHO NOHaBIbakbe CTyanja npesaneHumje
Ha XMPYPLLKMM oferbermMa, 1 no notpebu n3soheme cTy-
Ovje VHUMAEeHUMje Ha NCTUM, Kako Bu ce yTBpAMNo nocTo-
jarbe YmHunaua koju nosehasajy pu3unk og HacTajarwa 6on-

Jasmina Jandri¢ Koci¢, Violeta Raki¢, Mirjana Kendrisi¢

statistically significant correlation was found between the
onset of nosocomial infections and the presence of central
vascular and peripheral catheters, corresponding to the
data from the national study and other literature data [17,
18]. A correlation between the McCabe score and the likeli-
hood of a nosocomial infection was not statistically proven,
which was an expected outcome [19].

Based on the statistical analysis of the data obtained, it
was found that hospitalization in the surgical department
represented the highest risk for the onset of nosocomial
infection. This data does not coincide with the results of
national and other studies, which indicate the intensive
care and treatment unit as the unit of highest risk [10, 11,
20]. Unlike the previous factor, the use of antibiotics did
represent a risk factor for the onset of nosocomial infec-
tions. The positive correlation between antibiotic use and
the occurrence of nosocomial infections was proven by the
statistical processing of data obtained in the study, both in
our hospital and at the national level [10, 11, 21].

The World Health Organization (WHO) estimates that
about 15% of hospitalized patients acquire at least one no-
socomial infection during hospitalization [20], i.e., the inci-
dence rate ranges from 7 to 22% worldwide [21].

The highest risk of developing a nosocomial infection in
our hospital was found in patients hospitalized in the sur-
gical department, but surgical intervention was not statis-
tically correlated with the development of a nosocomial in-
fection and McCabe score, which, according to numerous
authors, represent the very risk factors [22, 23, 24]. In our
country, a total of 13,781 hospitalized patients were includ-
ed in the study, the prevalence of patients with at least one
nosocomial infection was 4.8% (95%CI 4.5-5.2%), and the
prevalence of nosocomial infections was 5.3% [10].

Conclusion

The fact that these results do not correlate with literature
data, or even with data from the national prevalence stud-
ies, is partly a reflection of the weakness of the prevalence
study. However, other contributing factors need to be de-
tected, and further research is needed — firstly, a repeat
of the prevalence studies in surgical departments, and if
necessary, incidence studies of the same, to determine the
existence of factors that increase the risk of nosocomial in-
fections. Being that each hospital-acquired infection leads
to prolonged hospitalization with all medical and economic
consequences for the patient, staff and institution, continu-
ous education of all staff, better implementation of existing
procedures, together with formulation of strategies derived
from future research, would contribute to reducing the bur-
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HUYKMX nHdekumja. byayhm ga ceaka 6onHuyka nHdekumja  den of nosocomial infections on healthcare services with a
BOAM Ka NPOAYKEHO] Xxocnutanuaaumjy, ca CBMM MeanumH-  positive impact on patient safety and well-being.

CKUM M €KOHOMCKMM nocneguuama no nauujeHTa, ocobroe

N yCTaHOBY, KOHTUHYMpaHa edykauunja CBUX CTPYKTypa 3a-

nocneHux, 6orba umnnemeHTaumja nocrojehmnx npoueny-

pa, y3 hopmumpare cTpatermja npoucteknux ns dyayhux

UCTpaxuBara, gonpuHene 6u cmawewy ontepeheHocTn

30paBcTBeHe crnyxbe OoNHMYKMM nHdekumjama y3 no3nTu-

BaH yTuLaj Ha JOBPOBUT N CUrypHOCT nauujeHara.
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