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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA JOCTIIKEHHIO 0iOMIiBKOYTBOPEHHS Ta aHTUOIOTUKOPE3UCTEHTHOCTI cepef
30y[JHUKIiB KaTeTep-acolilfloBaHUX iH(eKLill KpOBOTOKY. Y NOCIiJKEHHI IpoaHasi3oBaHo PiBHI GOpMyBaHHS
6i0TTIBOK Ha Pi3HMX TUIIAX KaTeTEPHUX MaTepiasliB, BUSIBJIEHO BiIMIHHOCTI y YyTJIMBOCTI 4,0 MPOTUMIKPOOHUX
IIpemnapariB 3aJ71€KHO Bifj HASIBHOCTI Pi3HUX MOJIEKYJISIPHUX AETEPMIHAHT, @ TAKOK BU3HAYEHO HANOIbII e(PeKTHUBHI
nigxony 0o BU6OPY aHTUMIKPOOHOI Tepartii Ta OKpeMUX 3aX0iB IPOo(dillakKTUKYU PO3BUTKY KaTeTep-acoLiioBaHUX
iHdexkLiit KpoBOTOKY. KaTreTep-acouiitoBaHi iHpekuii KpoBoToKy (KAIK) rocifaioTs TpeTe Miclie 3a NOMMPEHiCTIO
cepen iHdeKil, MOB'I3aHUX 3 HAZAHHAM MennyHoi goriomoru (ITTHM), ta cknanaiots 1o 20% Big ycix ITTHMI. Y



Toi camuii yac, KAIK nocinaroTs nepiue micue cepe IpUYnH 6akTepieMiil, 30kpema 87% NepBUHHUX GaKTepieMiit
MOB’s13aHi 3 HAsIBHICTIO BEHO3HUX KateTepiB. B Ykpaini tarap IIMTHM/I, 3okpema KAIK, 3anuiaeTbcst HEJIOCTaTHHO
IOCTiIKeHUM, 1J0 CYTTEBO YCKIIAHIOE PO3POOKY e(PEeKTUBHUX CTpaTETii iX NPOoiNakTUKK Ta JIiKYBaHHS.
OobmexeHuil piBeHb peecTpalii Bunankis KAIK, a Tako>k He[OCTaTHil JOCTYI 6iJIbIIOCTI 3aKJIaJ[iB OXOPOHU 37I0POB’Sl
IO CyYaCHMX JIabOpaTOPHUX MIKPOOGiOIOriYHMX METO/IB AiarHOCTUKY IIPU3BOIATD 0 BiICYTHOCTI CUCTEMAaTUIHO]
XapaKTePUCTUKHU €Ti0JIOTiYHOI CTPYKTYpH LuX iHeKIill Ta 10 HeBU3HAYeHOCTi Ipo@isiB ix aHTUMIKPOOHOI
PE3UCTEHTHOCTI. 31aTHICTb 6akTepill popmyBaTH 6iOMJIIBKY HAa IOBEPXHSX BHYTPIlIHbOCYIMHHUX KaTETEPIB Ta
30epiraty pe3uCTEHTHICTh 10 NOUMPEHNX AHTUMIKPOOHUX [IPENapariB, y TOMY YMCJIi B CKyIafi 6iOIIiBKY,
PO3TJIALAI0Th K OJUH i3 KJII0YOBUX YMHHUKIB IaTOT€HHOCTI BHYTPIIIHbOJIIKAPHSIHUX €KOBapiB. 1li Bj1acTUBOCTI
3a0€e311e4yIoTh TPYBajle NePCUCTYBAHHS MIKPOOPraHi3MiB y rOCIITaJIbHOMY CEPeLOBULL, CIIPUSIIOTh XPOHi3allii
iH(eKLifHOro NpoLecy Ta 3Ha4YHO YCKJIAOHIOIOTh Tepailo. HasBHICTb 6i0MJIiBKY iCTOTHO 3HMKY€E €(EKTUBHICTb
aHTUOIOTHUKIB, OCKiNIbKA MiKPOOPraHi3aMu BCcepeArHi 6iomIiBKy 1epebyBaloTh Y CTaHi METa00JIUHOI «CIIISTYKUY, 110
POOUTH iX MEHIIl YYTJIMBUMU [0 Iii 6aKTEepULMIHYX [TperapariB, a TAKOX 3aXUIIA€ Bif iMyHHOI BifnoBini
MaKpoopraHiamy. MeTolo nucepTaniiiHoi po6oTu 6yJ10 NOCiIKEHHS BUL0OBOIO CKJIANy, MEXaHI3MiB
AHTHUOIOTMKOPE3UCTEHTHOCTI Ta 3[aTHOCTI 10 6iOMJIiIBKOYTBOPEHHS y 30y HMKIB KaTeTepacOLifi0BaHOI iH(eKuii
KPOBOTOKY 3 METOI0 OIITHUMIi3allii JikyBaHHS Ta NMPOoislakTUKK OKpeMUX AeBarc-acoliioBaHux iHdekuiil. Byno
BCTaHOBJIEHO, 1110 BUKOPMCTaHHS aBTOMAaTM30BAHUX CUCTEM JJIS1 KYJIbTUBYBAaHHS 3pa3KiB KPOBi Ta M10JaJIbIIOL
ineHTH@ikauii i3o1p0BaHMX MIKPOOPraHi3MiB 3a6e3Ieuye 6iblll BUCOKY €(DEKTUBHICTb BUSBJIEHHS 30y HUKIB,
30KpeMa BUOArimMBux 6akTepiil Ta rpruOKOBUX NATOTEHIB, y OPIBHSIHHI 3 pyYHUMMU Ta TPAAULIMHUMUA METOJAMU
KyJIbTUBYBaHHS 3pa3KiB KpoBi. KpimM Toro, aBToMaTn30BaHi METOAM 3HAYHO CKOPOYYIOTh 4aC 10 OTPUMAaHHS
[IO3UTHUBHOIO Pe3yJbTaTy Ta MOJAJBINO]I ifeHTHPiKalLii naTorexy, o € KpUTUYHO BAXKJIMBUM [1J1S1 CBOEYACHOTO
IIPU3HAYEHHS LiJIeCIPSIMOBAHOI aHTUMIKPOOHOI Teparii Ta MifBUIIEeHHS IIAHCIB Ha YCIIilIHe JIiKyBaHHS MaLi€HTIB i3
KareTepacolifioBaHumu iHpeKLisiMu KpoBOTOKY. [IpoBenennii ananiz 108 kiiHiyHUX {30715 TiB, OTpMaHUX Bin miten
3 iH(eKkLiIMu KPOBOTOKY B YKpaiHi (35 mramis Klebsiella pneumoniae, 23 mramu Pseudomonas aeruginosa ta 50
wtaMiB Staphylococcus spp.), IpoeMOHCTPYBaB BUCOKUI PiBEHb MOMMPEHOCTI I'eHiB 6i0NJ1iBKOYTBOPEHHS Ta
aHTUMIKpOOHOI pe3ucteHTHOCTI. Cepen Staphylococcus spp. 96% mramis ekcripecyBanu reH icaA, 94% - fnbpA ta
92% - clfA. He3paskalouu Ha BUCOKY 4aCTOTY BUSIBJIEHHS MOJIEKYJISIDHUX JeTepMiHaHT, 96% i3074TiB
IIPOJIEMOHCTPYBAJM cjlabKe YTBOPEHHS 0iOIJIiBKY B yMOBAX in vitro, i mume 2% Many nomipHy abo BUpakeHy
3[aTHICTh A0 6i0MIiBKOYTBOPEHHS. Pe3UCTEeHTHICTh 0 11ePOKCUTHHY criocTepiranacs y 32% mramiB S. aureus, 1110
Iajo 3Mory BimHecTH ix 1o MRSA,; yci 1i i3osaTn Hecnu red mecA. B ycix isongrax K. pneumoniae 6ysi0 BUsIBIEHO
red matBecp, a y 97% - renu fimH Ta mrkA. @eHoTunoso 71% mramiB BUSIBUIIMCS CIA0KUMU IIPOYLIEHTaMU
6iomiBky, 20% — nomipHUMU Ta 9% — CUJIBHUMMU. YCi i30J19TU Oy/IU CTIMKUMU 10 1e(asoCIOPHHIB TPETHOTO
nokostiHHA. [Tpu 1pomy 74,3% excripecyBanu reH blaCTX-M-1, 80% - blaTEM, a 71,4% — o6ugBa reHr OZHOYACHO.
PesucTreHTHIiCTb 10 KapbaneHeMiB BusiByieHa y 80% i30:sTiB, cepe sikux 60,7% Hecau blaNDM-1, 64,3% - blaOXA-
48 Ta BCi izonsaTu - blaKPC. Bucokum 6yB piBeHb Pe3UCTEHTHOCTI 10 GTOPXiHOIOHIB (90%); y 88,9% i307sTiB
BUSBJIEHO I'eH qNrB, Tozi K )KOMEeH He eKCIipecyBaB gyrA. Pe3CTEHTHICTb [0 KOJIICTUHY criocTepiranacs y 40%
mtaMiB. BinburicTs i30714TiB P. aeruginosa npopeMoHCTpyBaju 30aTHICT POPMYBaTH IOTY>KHI 6i011iBKY in vitro Ha
IIOJIICTUPOJIOBUX IIOBEPXHSX: 87% IITaMiB yTBOPIOBaIU CUJIBHI, a 13% - nomipHi 6ioniBku. Yei nocigKyBaHi
i3omsTH Oy MO3UTMBHMMMU Ha reHu 6iomtiBkoyTBopeHHs (algD, PsID), a y 91,3% Takox BussieHo PelF. Kpim toro,
78,3% mramMiB poAyKyBaju KapbarneHemasu: y 52,2% 6yso BussieHo blaNDM-1, y 52,2% - blaVIM, togzi sk blaIMP
ta blaTEM BusiBsinucs 3Ha4HO pigue (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
qnrB 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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