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1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO 6i0MJ1iBKOYyTBOPEHHSI Ta aHTUOIOTUKOPE3UCTEHTHOCTI cepeq,
30yIHMKIB KaTeTepP-aCoLillOBaHUX iH(EKLill KPOBOTOKY. Y AOCIiIKEHHI TpOaHai3oBaHO PiBHI GOPMyBaHHS
0i0TIiBOK Ha Pi3HUX TUIIAX KaTeTepHUX MaTepiasiB, BUSBIEHO BilMIHHOCTI y 4YyTJIMBOCTI 4,0 MPOTUMIKPOOHUX
IIpernapariB 3aj1€XHO Bif] HASIBHOCTI Pi3HUX MOJIEKYJISIPHUX AETEPMIHAHT, @ TAaKOXK BU3HAUYE€HO HaNOiib epeKTUBHI
niAxoaM 00 BUOOPY aHTMMIKPOOHOI Tepanii Ta OKpeMUX 3aX0ZiB IPO(iNaKTUKKU PO3BUTKY KaTeTep-acOLiiOBaHUX
indexuiit KpoBoTOKy. KateTep-acouiiioBaHi iHpekuii KkpoBoToKy (KAIK) mocifaioTs TpeTte Miclie 3a MOMKPEHiCTIO
cepep iHdeKil, MOB'sI3aHUX 3 HaaHHAM MennyHoi goniomoru (ITTHMJ), Ta cknapatots 1o 20% Big, ycix IITHMI. Y
ToH camuii yac, KAIK nocigaioTs nepiie Miclie cepef, NpA4YnH 6aKkTepieMiil, 30Kkpema 87% NepBUHHUX O6aKTepieMil
NIOB’13aHi 3 HAsIBHICTIO BEHO3HUX KaTeTepiB. B YkpaiHi tarap IIMTHM]I, 3okpema KAIK, 3anuimaeTscs HEJOCTaTHBO

IOCJIIKEHNUM, IJ0 CYTTEBO YCKIIAIHIOE PO3POOKY e(EeKTUBHUX CTpaTeriil iX Npo@disakTUKy Ta JIiKyBaHHS.



ObMmeskeHui pieHb peectpanii BunaaxiB KAIK, a Tako>k HelOCTaTHil JOCTYII 6iJIbIIOCT] 3aKJIa/iiB OXOPOHU 310POB'S
IO CyYaCHUX JIabopaTOPHUX MIKpOO6iOIOriYHMX METO/IB AiarHOCTUKY IIPU3BOIATD [0 BiICYTHOCTI CUCTEMAaTUYHO]
XapaKTEPUCTUKHU €Ti0JIOriYHOI CTPYKTYPH LuX iHQeKill Ta 0 HeBU3HAYEHOCTi IpoQisiB ix aHTUMIKPOOHOI
PE3UCTEHTHOCTI. 30aTHICTb 6aKTePill popMyBaTH GiOMIIIBKY HAa IOBEPXHAX BHYTPIIHbOCYIMHHUX KaTETEPIB Ta
36epiraT pe3rCTEHTHICTb 4,0 NOMKUPEHUX aHTUMIKPOOHHUX IIPENapariB, y TOMY YMCJI B CKIIaJli 6iOIIiBKHY,
PO3IJIALAI0Th 4K OJUH i3 KJII0YOBMX YMHHUKIB IaTOT€HHOCTI BHYTPIIIHbOJIIKAPHSIHUX €KOBapiB. Lli Bj1acTUBOCTI
3a0€31e4yI0Th TPHBajle NEPCUCTYBAHHS MIKPOOPraHi3MiB y rOCIITaJIbHOMY CEPELOBULL, CIIPUSIIOTh XPOHi3alii
iH(eKLiMHOro NpoLecy Ta 3HAYHO YCKJIAOHIOIOTh Teparilo. HasBHiCTb 6i0MJIiBKY iCTOTHO 3HMKY€E €(EKTUBHICTb
aHTHOIOTHKIB, OCKIJIbKY MIKpOOPraHi3Mu BcepenuHi 6i01IiBKY NepebyBaloTh Y CTaHi MeTab0JIiYHOI «CIIITIKUY, 110
POOUTH iX MEHII YYTJIMBUMU [0 [ii 6aKTEpULMIHYX [TPeNapariB, a TAKOX 3aXUIIA€ Bifl iMyHHOI BifoBini
MaKpOOpraHiamy. MeTolo fucepTaniiiHoi po6oTu 6yJ10 HOCIiIKEHHSI BULOBOTO CKIIANy, MEXaHI3MiB
aQHTUOIOTUKOPE3UCTEHTHOCTI Ta 3IaTHOCTI 10 6i0MIiBKOYTBOPEHHS y 30yAHUKIB KaTeTepacoLilloBaHOi iH(eKi
KPOBOTOKY 3 METOI0 OIITHUMi3allii JikyBaHHS Ta NPOoislakTUKU OKpEeMUX AeBalc-acoliltoBaHux iHdekuiil. Byno
BCTaHOBJIEHO, 110 BUKOPMCTAaHHS aBTOMAaTHU30BaHUX CUCTEM [J151 KYJIbTUBYBaHHSI 3pa3KiB KPOBi Ta I101aJIbLIO]
inenTudikanii i301b0BaHUX MIKpOOpPraHi3aMiB 3abe3neuye 6isbll BUCOKY €(PEKTUBHICTb BUSBJIEHHS 30YIHUKIB,
30KpeMa BUOarjauBuX 0aKkTepiil Ta rpUOKOBUX MATOTEHIB, y TOPIBHSIHHI 3 pyYHUMHU Ta TPAAULITHUMU METOLAMU
KyJIbTUBYBAHHS 3pa3KiB KpoBi. KpiM Toro, aBToMaTn30oBaHi METOAM 3HAYHO CKOPOYYIOTh 4aC 10 OTPUMAaHHS
[IO3UTHUBHOTO Pe3yJbTaTy Ta NOJAJBIIO]I ifeHTUPiKalLii naToreny, o € KpUTUYHO BAXKJIMBUM [1J1S1 CBOEYACHOTO
IIPU3HAYEHHS LiJIeCIIPSIMOBAHOI aHTMMIKPOOHOI Teparii Ta MifiBUILIeHHS LIAHCIB Ha yCIIilIHe JIiKyBaHHS Mali€eHTiB i3
KareTepacolifioBaHuMu iHpeKLisiMU KpOBOTOKY. [IpoBeneHnit aHaniz 108 kiiHiyHMX i30715TiB, OTpMaHUX Bin Aitei
3 iH(peKkLiIMU KPOBOTOKY B YKpaiHi (35 mramis Klebsiella pneumoniae, 23 mramu Pseudomonas aeruginosa ta 50
mwramiB Staphylococcus spp.), IpogeMOHCTPYBaB BUCOKUI piBEHb IIOIIMPEHOCTI reHiB 6i0MJ1iIBKOYTBOPEHHS Ta
aHTUMIiKpoOHOI peaucteHTHOCTI. Cepen Staphylococcus spp. 96% mTamiB ekcripecyBasnu ret icaA, 94% - fnbpA ta
92% - clfA. He3pakarouu Ha BUCOKY 4aCTOTY BUSIBJIEHHS MOJIEKYJISIPHUX JeTepMiHaHT, 96% i30714TiB
[IPOJIEMOHCTPYBaJM cj1abKe YTBOPEHHs 0iOIJIiBKY B YMOBAX in vitro, i mume 2% Many nomipHy abo BUpakeHy
3[aTHICTb H0 6ioNiBKOyTBOPEHHS. Pe3nCTeHTHICTb 10 HedOoKCUTHHY criocTepiranacs y 32% mTamis S. aureus, 110
Iajo 3Mory BinHecTH ix o MRSA,; yci 1j i30Ty Hecu reH mecA. B ycix isongrax K. pneumoniae 6ys10 BUsIBIEHO
red matBecp, a y 97% - renu fimH Ta mrkA. @eHoTunoso 71% mramiB BUSIBUIIUCS CJIA0KMMU IIPOAYLIEHTAaMU
6iomniBky, 20% — nomipHUMU Ta 9% — CUJIBHUMMU. YCi i30J19TU OyJIM CTIMKUMU 10 Le(asloCIOPrHIB TPETHOTO
nokostiHHA. [Ipu npomy 74,3% excripecyBanu reH blaCTX-M-1, 80% - blaTEM, a 71,4% — o6ugBa reHr OZHOYACHO.
PesucreHTHIiCTb 10 KapbaneHeMiB BusiByieHa y 80% i30i1sTiB, cepe, sikux 60,7% Hecau blaNDM-1, 64,3% - blaOXA-
48 Ta BCi i30T - blaKPC. Bucokum 0yB piBeHb PE3UCTEHTHOCTI 10 GTOPXiHOIOHIB (90%); y 88,9% iz0msTiB
BUABJIEHO I'eH qNrB, Tofi K XXOEeH He eKCIipecyBaB gyrA. Pe3rCTEHTHICTD [0 KOJIICTUHY criocTepiranacs y 40%
mwtaMiB. BinburicTs i30714TiB P. aeruginosa nposeMoHCTpyBaju 30aTHICTh POPMYBaTH IOTY>KHI 6i0I1iBKY in vitro Ha
IIOJIICTUPOJIOBUX IIOBEPXHSX: 87% IITaMiB yTBOPIOBAIN CUJIBHI, a 13% - nomipHi 6ioniBku. Yci nociigKyBaHi
i3ossaTH OyJIM MO3UTUBHUMU Ha reHu 6iomtiBKoyTBopeHHs (algD, PsID), a 'y 91,3% Takox BusiBnieHo PelF. Kpim Toro,
78,3% mramMiB MpoayKyBajy KapbarneHemasu: y 52,2% 6yso BussieHo blaNDM-1, y 52,2% - blaVIM, togi sk blaIMP
ta blaTEM BusBsinucs 3Ha4Ho piguue (8,7%).

2. The dissertation is dedicated to the investigation of biofilm formation and antibiotic resistance among
pathogens causing catheter-associated bloodstream infections. The study analyzed the levels of biofilm formation
on different types of catheter materials, identified variations in antimicrobial susceptibility depending on the
presence of specific molecular determinants, and determined the most effective approaches for selecting
antimicrobial therapy as well as preventive measures to reduce the development of catheter-associated
bloodstream infections. Catheter-associated bloodstream infections (CABSI) rank third in prevalence among
healthcare-associated infections (HAIs), accounting for up to 20% of all HAIs. At the same time, CABSI are the
leading cause of bacteremia, with approximately 87% of primary bacteremias associated with the presence of
venous catheters. In Ukraine, the burden of HAIs, particularly CABSI, remains insufficiently studied, which
significantly complicates the development of effective prevention and treatment strategies. Limited case reporting



of CABSI, combined with inadequate access of most healthcare facilities to modern microbiological diagnostic
methods, results in the lack of a systematic characterization of the etiological structure of these infections and
uncertainty regarding their antimicrobial resistance profiles. The ability of bacteria to form biofilms on
intravascular catheter surfaces and maintain resistance to commonly used antimicrobial agents - including within
the biofilm - is considered one of the key factors in the pathogenicity of nosocomial strains. These characteristics
facilitate prolonged persistence of microorganisms in the hospital environment, contribute to the chronicity of
infections, and significantly complicate therapy. The presence of biofilm markedly reduces the efficacy of
antibiotics, as microorganisms within the biofilm exist in a metabolically dormant state, making them less
susceptible to bactericidal agents and providing protection from the host immune response. The aim of this
dissertation was to investigate the species composition, mechanisms of antibiotic resistance, and biofilm-forming
ability of pathogens causing catheter-associated bloodstream infections, with the goal of optimizing treatment and
prevention strategies for device-associated infections. It was established that the use of automated systems for
blood culture and subsequent identification of isolated microorganisms ensures higher efficiency in detecting
pathogens, including fastidious bacteria and fungal agents, compared to manual and traditional blood culture
methods. Moreover, automated techniques significantly reduce the time to obtaining a positive result and
subsequent pathogen identification, which is critical for timely initiation of targeted antimicrobial therapy and
improving the likelihood of successful treatment of patients with CABSI. Analysis of 108 clinical isolates obtained
from pediatric patients with bloodstream infections in Ukraine (35 Klebsiella pneumoniae, 23 Pseudomonas
aeruginosa, and 50 Staphylococcus spp.) demonstrated a high prevalence of biofilm-related genes and
antimicrobial resistance determinants. Among Staphylococcus spp., 96% of strains carried the icaA gene, 94%
carried fnbpA, and 92% carried clfA. Despite the high frequency of molecular determinants, 96% of the isolates
exhibited weak biofilm formation under in vitro conditions, and only 2% displayed moderate or strong biofilm-
forming ability. Resistance to cefoxitin was observed in 32% of S. aureus strains, allowing their classification as
MRSA; all these isolates harbored the mecA gene. In all K. pneumoniae isolates, the matBecp gene was detected,
and 97% carried the fimH and mrkA genes. Phenotypically, 71% of the strains were weak biofilm producers, 20%
moderate, and 9% strong. All isolates were resistant to third-generation cephalosporins. Among them, 74.3%
harbored the blaCTX-M-1 gene, 80% carried blaTEM, and 71.4% carried both genes simultaneously. Carbapenem
resistance was identified in 80% of isolates, with 60.7% carrying blaNDM-1, 64.3% blaOXA-48, and all isolates
harboring blaKPC. High levels of fluoroquinolone resistance were observed (90%); 88.9% of isolates carried the
gnrB gene, while none expressed gyrA. Colistin resistance was observed in 40% of strains. Most P.aeruginosa
isolates demonstrated strong in vitro biofilm-forming ability on polystyrene surfaces: 87% formed strong biofilms,
and 13% formed moderate biofilms. All isolates tested positive for biofilm-related genes (algD, PsID), and 91.3% also
carried PelF. Moreover, 78.3% of strains produced carbapenemases: 52.2% harbored blaNDM-1, 52.2% blaVIM,
whereas blaIMP and blaTEM were detected less frequently (8.7%).
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