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3AT'AJIBHA XAPAKTEPUCTUKA POBOTHU

OOrpyHTyBaHHsI BUOOpPY TeMM JOCJiI:KeHHS Ta ii aKTyaJbHICTh. 3a OLlIHKAMHU
BcecBiTHhoi opranizaiii oxoponu 3a0poB’s (BOO3) 3axBoproBaHHS MNOPOXKHUHU pOTa
ypaxaroTb OutbIIe 3,5 M. JIIOJEH y CBITI, OLIIHOYHA TJ100aIbHA MOUIUPEHICTh IKUX CKJIaJlae
45% 1 3HAYHO TMEPEBUIIYE PO3MOBCIOKEHHS IHIIUX XBOpPOO sK 1H(]eKmiitHoro, Tak 1
Heingekiiinoro renesy (World Health Organization, 2022; 2024). 3araiom KuUIbKICTh
BUMAJKIB 3aXBOPIOBaHb POTOBOI MOPOXKHWUHU Ha | MJA. MEpeBUIyE KUIbKICTh BHUMAJKIB
MEHTAJIBHUX PO3JIaJliB, CEPIIEBO-CYJAMHHUX 3aXBOPIOBaHb, IIYKPOBOTO Iia0eTy, XPOHIYHUX
pecripaTopHuX 3axBOproBaHb Ta paky pazoMm y3stux (World Health Organization, 2022;
Institute for Health Metrics and Evaluation, 2020). CBiTOB1 BUTpaTH Ha 3a0€3M€UEHHS 3/I0POB’ s
pPOTOBOI MOPOXXHUHU csratoTh Maibke 400 mua. momapiB CIIIA, Bkazyrouun Ha Te, IO 1Ie
riobanabHa mpobiieMa rpoMaZChKOro 370pOB’S 3 TSHKKUMH COLIIAIbHUMU T4 €KOHOMIYHUMU
Hacnigkamu (World Health Organization, 2022).

B cBoto uepry, iHdekiiiiHo-3ananbHi 3axBopioBanHs (I33) M’ SIKMX TKaHUH IIE€JIETTHO-
muueBoi autaHku (ILJII) cknaparote Onusbko 20% BUNAAKIB Yy CTPYKTYpl 3arajbHOl
XIpyprigyHoi MaToJOr1i Ta BXOJAATh A0 3aXBOpIoBaHb 3 BUCOKUM (10-40%) piBHEM JeTanbHOCTI
(Fu B., 2020; World Health Organization, 2022; Faustova M., 2022). Bigomo, 1110 IpUYHUHOIO
133 m’axux TkanuH HJIJ] Mmoxe OyTH HU3Ka HEOJOHTOI€HHUX IPOLECIB, TAKUX SIK (DYPYHKYJIH,
KapOyHKYJIY, 3anajieHHs JiM(pAaTUYHUX BY3JIB 1 CIMHHHUX 3aJ103 Ta 1H., & TAKOX YCKJIAJHEHb
OJIOHTOT€HHO1 MPUPOJIH, SIKI BUHUKAIOTh IUISIXOM PO3MOBCIOJI)KEHHSI MIKPOOPTaHi3MiB uepes
3pyHHOBaH1 TKAHWHHU 3y0a uu KpaioBuil napoaoHT y nijyerii Tkauuau (Tkachenko P. 1., 2018;
Al-Nageeb A. J., 2019). 133 m’sikux tkanuH [1JIJ] xapakTepu3ytoThCsi MIBUAKUM arpeCUBHUM
nepebiroM Ha TJi PI3KOTO MOTIPIICHHS 3arajibHOTO CTaHy Malli€eHTa, 110 Hece MOTEHI[NHY
3arpo3y >KUTTIO, 3 MOJAIBIINM MOIIMPEHHSIM 3amajeHHsl 3 OJHIET aHATOMIYHO1 AUISTHKHA [0
iHmoi (Pham Dang N., 2020). A KOMIUIEKC TaKuX YHIKaJbHHX aHATOMO-TOMOTpadiuyHUX
ocoomuBocteir IIJIJ[ sk po3BHHEHA CciTKa BacKyJsipu3alli Ta HAasIBHICTh KIITKOBUHHUX
MPOCTOPIB, IO CHOIYYAIOTHCS MK COOOI0, CHpHUS€E IIBUIKOMY PO3BUTKY HEOE3MEUHUX IS
KUTTA YCKIIAJIHEHb: KOHTAKTHOTO MEJIACTEHITYy, TPOMOO3y KaBEpPHO3HOI Ma3yxu, adcuecy
roJIOBHOrO MO3Ky, ypaxeHHs JIOP-opranis, cencucy tomo (Ng E. M. C., 2022). Towmy,
oueBuAHO, 110 133 M’saxux TkanuH LLJIJ] BBaxkaroTh HEBIIKIAAHUMU XIPYPTIYHUMH CTaHAMH,
Kl BHMAararoTh HETalHOTO KOMIUIEKCHOTO NIAXOAYy 13 3aJydeHHAM OararonpodiuibHOi
KOMaHAM CIEUIaliCTIB: IIEJICMHO-TUIEBUX Ta MJIACTUYHUX XIPYPriB, OTOPUHOIAPUHTOJIOTIB,
aHEeCTe310J10T1B, 1H(QEKUIOHICTIB Ta 1H. OCKUIBKM HAallleHTH NOTPeOYIOTh OararoeTamHux
XIpypriyHux BTpy4YaHb, HE PIIKO — peaHIMAlIMHUX 3aXO0J/iB Ta IMOTYHUX KOMILUICKCIB
cucrtemHoi antudiotukoreparnii (Urbina T., 2021; Pertea M., 2024; Megas 1. F., 2024).

BOO3 Bu3zHawae cTOMaToOJIOTIB cepejl JiiepiB MeAMYHUX (axiBIiB 3a YacCTOTOIO
NpU3HAYEHHs1 AaHTHOIOTHKIB, sKa ckiagae Omm3pko 10 % ycix mNpu3HaYeHb Yy CBITI
(Soleymani F., 2024; World Health Organization, 2025). lo Toro 3, el MOKa3HUK
JEMOHCTPY€E TEHACHIIIO 10 30UIbIIeHHS. AJTKe, CEpeHs KUIbKICTh IPU3HAUYE€Hb aHTUO10TUKIB
Ha 1000 mamienTiB 3 xipypriunoto narosoriero HIJIJ[ y CIIA cranoButs 940, nocTtoBipHO
30uIbIIyIOUKCh npoTsiroM octaHHix 10 pokiB (Liang L., 2025). Ilpu usomy, BcecBiTHs
ctomatosioriyHa (denepamiss FDI moBigomiisie, 1m0 3acTOCYBaHHS AaHTHOIOTHKIB CEpen
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CTOMATOJIOT1B B IEPEBAXKHI1M OUIBIIOCTI € HaAMIpHUM 1 HeBunpaBaanum (Thompson W., 2020).
Tak, numie y CIIA ta Benukiit bputanii y 80% Bumnankis npu3HaueHHs aHTUOIOTUKIB JIS
JIKYBaHHS FOCTPUX CTOMATOJIOTIYHUX 3aXBOPIOBaHb € HeparlioHansHuM (Thompson W., 2020;
UK Health Security Agency, 2024; Ali K., 2024). Taka 3aKOHOMIPHICTh Ma€ CUCTEMHHUI
rI100adbHUM XapakTep, BapilolYM 3aJ€XHO BiJl PETIOHY YM KpaiHH, 1 MOTEHIIMHO TATHE 3a
c0000 HU3KY HETaTUBHUX HACIIJIKIB, B TOMY YHCJII1, PO3BUTOK AaHTUMIKPOOHOT PE3UCTEHTHOCTI
(AMP) (Centers for Disease Control and Prevention, 2018; Thompson W., 2020).

Ha cporonni 61u3bKk0 5 MITH cMepTel y cBITI 0B’ s13aH1 3 AMP, 3 axux 1,3 MmuH. Oynu
Oe3nocepeHbO BUKIMKaHI pe3ucTeHTHUMHM 30ynHukamu (Antimicrobial Resistance
Collaborators, 2022; World Health Organization, 2023). 3a nepaBHiUMU porHo3amu Benukoi
Bpuranii kubkicTh cMepTeit, acomiioBanux 3 AMP, no 2050 p. moxe csaruytu 10 muH. oci0
Ha pik (Antimicrobial Resistance Collaborators, 2022; O’Neill J., 2016). BOO3 3a3nauae, 1o
AMP He BHU3HA€ KOPAOHIB 1 HIBUJIKO HIUPUTHCS KpaiHaMHU, HE 3aJI€KHO Bij] PIBHIB PO3BUTKY Ta
J0XO/1B, O(QIIIAHO CTaBIIX MPIOPUTETHOIO TJI00ATHHOIO 3arP0O3010 TPOMAJICEKOMY 370pOB IO
(World Health Organization, 2015). 3 MeTOI0 CBO€YAaCHOTO pearyBaHHS Ha JaHy MpoOjeMy
HIICTAECAT BOChbMOIO ceciero BeecBiTHBOI acambiiei oxoponu 310poB’ st y 2015 p. 3aTBepKEHO
I'moGanpuuii mnan A moao 6oporsdbu 3 AMP (I'TT) Ta 'mobanbHa cucTeMa emniiHarasay 3a
PE3UCTEHTHICTIO 7O AaHTUMIKPOOHMX TpemnapariB Ta iXx BukopuctanHsM (GLASS), sxi
CIpsIMOBaH1 Ha 3HMXEHHS piBHA AMP nuisixom MyiabTUIMCHMILUTIHAPHOTO 0araTOBEKTOPHOTO
nigxony. I'Tl Bu3Hauae BakKIMBICTh 0013HAHOCTI, PO3BUTKY €MIAHATIIANY 1 JOCHIIKEHD 111010
AMP Ta agmiHICTpyBaHHSI BUKOPUCTaHHS MPOTUMIKPOOHHX Tpemnapartib, B Toi yac sk GLASS
HaroJIOUIye Ha BITAJIbHIA HEOOXIAHOCTI PETYISPHOTO MOHITOPUHTY Ta OIL[IHKH MOIIMPEHHS
cTifikocTi Oaktepiii no antuOioTukiB (World Health Organization, 2015; 2023). Bume
3a3HauY€Hl JOKYMEHTH CTBOPWIINA PAMKy KIIFOUOBHUX JiH, SIK1 CTaIU MIATPYHTSAM JJI1 CTBOPEHHS
3arajbHOHAIIOHAIBHUX CTparterii noaonaanHs AMP y cBiTi.

B Vkpaini OyB cTBOpeHuii 1 3arBepaxkenuit HanionansHuii mian ik momo 60poTsou
31 CTIMKICTIO O MPOTUMIKpoOHUX npemnapatiB y 2019 poui ta Jlep:kaBHa ctparterist 60poTh0u
31 CTIMKICTIO 1O MPOTUMIKpoOHUX npenapatiB y 2024 poui (Kabinet MinicTpiB Ykpainu, 2024;
2019). Hapa3i npob6iema aHTUOIOTUKOPE3UCTEHTHOCTI Y CTOMATOJIOTII € HEIOOI[IHEHOI Ta
MaJIOBUBYEHOIO, III0 TATHE 3a €000 3HIKEHHsA edexTtuBHOCTI nikyBanHs [33 HIJII.
BpaxoByrour  HEOOXiJHICTh YacTOro MPU3HAYEHHS  MPOTHUMIKPOOHUX  Mpernaparib
cTomMaTosioraMu Ta TsokKicTh nepebiry 133 IIJIJI, ctae oueBHAHUM BaXJIUBICTH CBOEYACHOTO
pearyBaHHs Ha npobOiemy AMP B cromaromnorii nuisixom po3poOku e(eKTUBHOI cTpaTerii
nikyBaHHa Ta mnpoduraktuku 133 IJIJ[ 3 ypaxyBaHHSM aHTHOIOTUKOPE3UCTEHTHOCTI
30ynHuKiB. Taka crpareris mMoria 0 MiABUIIUTH €(EeKTUBHICTh MPOIIAKTUKHA Ta JIIKYBaHHS
[33 IIJIJI 1 11T B OCHOBY PO3pOOKHM Cy4acHUX MPOTOKOJIIB Ta HACTAHOB JJIsl PAKTUKYIOUHNX
JIIKapiB.

3B’930K po00TH 3 HAYKOBHMH INporpaMamiu, IUiaHaMu, TeMamu. [lucepraiiiina
poOOTa BUKOHAHA B MEXKaX KOMILUIEKCHUX HAYKOBO-AOCIIIHUX TeM Kadeapu MIKpoOi1oJyorii
Binnunbkoro HarioHaiasHOro weaudHoro yHiBepcuretry (BHMY) im. M.I. [Tuporosa
«BuBYeHHs1 0araTOBEKTOPHOCTI BJIACTMBOCTEH JIIKAPCHKOTO AHTUMIKPOOHOTO TIpenapary
nexameTokcuuy® Ta ioro sikapcekux gopm» (0115U006000), «Jlocmimkeras 6iomoriaamx
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BJIACTUBOCTEN MIKPOOPraHi3MiB, BiIHECEHUX BCECBITHHOIO OpraHi3alli€r0 OXOPOHHU 3/I0POB’s
710 CIIUCKY «IIPOBIJIHUX MAaTOT€HIBY, 1110 HECYTh HaWOLIbIIY 3arpo3y JUisl 340POB’ s JIFOJAUHH, Ta
po3pobka 3acob6iB OGoporebu 3 HuMH» (0117U006903), «JlocmimkeHHs O10JOTTYHUX
BJIACTUBOCTEN 30yAHUKIB 1H(EKIli, MOB’SI3aHUX 3 HAJAHHSAM MEIMYHOI JOTMOMOTH, Ta
po3podka 3acob6iB 6opoTsou 3 HUMUY (0123U101070) Ta kadenpu MikpoOi0J0Tii, BIpyCOJIOrii
Ta imyHoJorii [lontaBcbkoro nepxaBHoro meauuHoro yHisepcutety (IIJIMY) «BuBuenHs
pOJIi YMOBHO-TIATOT€HHUX Ta MATOT€HHUX 1H(EKIINHUX areHTiB 3 PI3HOK UYYTIUBICTIO 10
aHTUMIKPOOHUX TpernapariB y naTtoJiorii Jroguau» (Ne nepkaBHoi peectparii 0123U102413;
2023-2027 pp.). ABTOpKa € BUKOHABIIEM ()parMEHTIB 3a3HAYEHUX TEM HAYKOBUX JIOCIIKEHb.

Mera pociixkeHHsI — MiABUIIEHHS €(EKTUBHOCTI MPOQPIIAKTUKUA Ta JIIKyBaHHS
1H(]eK1iiTHO-3aMmanbHUX 3aXBOPIOBAHb M’ IKUX TKAHWHU IIEIETHO-JIUIIEBOT IUISHKA B YMOBaX
AHTUO10TUKOPE3UCTEHTHOCTI 30yJHUKIB LIJISAXOM MIKpPOOIOJOTIYHOTO OOIPYHTYBaHHS HOBOI
CTpaTerii 3aCTOCyBaHHs MPOTUMIKPOOHHX 3aCO01B.

JUIsi OCSTHEHHsS TMOCTaBJI€HOI MeTH OyJau TIOCTaBJI€HI HACTYIHI 3aBHAHHA
HOCJI/IAKEHHS:

1. BcTaHOBUTH €TIONOTIYHY CTPYKTYpYy Ta MPOBECTH MOHITOPUHT JAUHAMIKH
BHUJIOBOTO Ta KUIbKICHOTO ckiaay Mikpooiotu 133 m’sikux tkanun HIJIJ;

2. BuUBYWTH YyTJIHBICTH JO AaHTHOIOTHKIB T4 BCTAHOBUTH MPOrHOCTUYHI MOKA3HUKH
YYTIUBOCTI O aHTHOIOTHKIB cepell JOMIHYIOUHMX YMOBHO-IIATOI€HHUX KIITHIYHUX 130JITIiB
MikpoopraHi3miB nipu 133 m’sikux tkanunu LIJI/T;

3. BcTaHOBUTHM OCHOBHI (PEHOTHUIIOBI PE3UCTOTHUIHU JOMIHYIOUHUX 30YJHUKIB, IO
BUKJIMKaIOTh 133 M’ sikux Tkanuu JI/T;

4. BuU3HAUUTH YYyTJIMBICTH JIOMIHYIOYMX YMOBHO-NATOT€HHUX KIIIHIYHHUX 130JIATIB
MikpoopraHizmiB npu 133 m’sikux TkanuHu [JI/, 1o nposBisioTh (EHOTUIIOBI O3HAKHU
MHO>KHHHOI CTIMKOCTI, 10 Cy4aCHUX JIIKAPCHbKUX AaHTHCENTHUYHUX 3aCO01B in Vitro;

5. BcTaHOBUTM T€HETUYHI JIETEPMIHAHTH  AHTUOIOTUKOPE3UCTEHTHOCTI  Ta
OCOOJIMBOCTI ~ YYTJIMBOCTI  JIOMIHYIOYMX  YMOBHO-NIATOTE€HHUX  KJIHIYHUX  130JIATIB
MikpoopraHizmiB npu 133 m’sikux TkanuHu [JIJ[, 1m0 OposBAsSiOTH T€HOTHUIOBI O3HAKHU
MHO>KHHHOI CTIMKOCTI, 10 Cy4YaCHUX JIIKAPChbKUX AaHTHUCENTUYHUX 3aCO01B in Vitro;

6. Jocmautu B3a€MO3B’A30K MK UYyTJIMBICTIO JOMIHYIOUMX YMOBHO-IIATOI€HHUX
KIIIHIYHUX 130JITIB MikpoopraHizmiB nipu 133 m’axux tkanuau LIJIJ] 1o aHTHCcenTHKIB Ta ix
(heHOTUTIOBUMU 1 TEHOTUIIOBUMH O3HAKAMU PE3UCTEHTHOCTI JO AaHTUO10THKIB.

7. Bu3HAUWTH YYTJIMBICTH KIIIHIYHUX I130JITIB JOMIHYIOUHX YMOBHO-IIATOI€HHUX
MikpoopraHizmiB npu 133 m’skux TkanuHu [JIJ[, 1m0 OposBAsSiOTh T€HOTHUIOBI O3HAKHU
MHOKHHHOI CTIMKOCTI, JO MICIIEBHX aHECTETHKIB Ta X KOMOIHOBAHOI Jii 3 aHTHUCENTUKAMH
in vitro;

8.  Po3pobutu Ta OOrpyHTYBaTH HOBY CTpaTerito mpodimakTuku Ta jnikyBaHHs 133
M’ sikux TkanuHu JI/] B yMoBax aHTHO10TUKOPE3UCTEHTHOCTI 30y THUKIB.

HaykoBa HOBHM3HA OTPUMAHHUX pe3yJbTaTiB. ABTOPKOIO JucepTaliifHOi poOOTH
BIIEpIIIE MPOBEACHE KOMIUIEKCHE MikpoOiojoriuyne mociaipkeHus 133 m’akux tkanws I/,
110 00’ eiHye (PEHOTUNOBI Ta TEHOTUIIOBI MiXOX 10 BUBUCHHS aHTHO10TUKOPE3UCTEHTHOCTI
30yAHUKIB BIAMOBIAHOTO O10TOIY.



B pesynbTaTi mochigkeHHS OTpUMaHi HOB1 JaHl IIOJAO €TIOJNOTIYHOI CTPYKTYpHU Ta
KUIbKiCHOTO ckiagy MikpoOiotu [33 m’sikux Tkanun HIJIJ] 3a pesynbratramu m’sITUPIYHOTO
Mepiofy CHOCTEPEKEHb, IO JIO3BOJIMJIO BU3HAUYUTH OCHOBHI €MiJIEMIOJIOTIYHI TEHJIEHIII1
BIIMIHHOCTEH MIiKpoOioTH (ieTMOH Ta alCleciB OJOHTOT€HHOTO 1 HEOJOHTOT€HHOTO
MOXO/H)KEHHs. Bmepime BCTaHOBJIEGHO IOCTOBIPHO dHacTile BUAIEHHS Streptococcus spp.,
Enterococcus spp., Kocuria spp. Ta Sphingomonas spp. 3 BorHuni ogoHToreHHux 133 m’skux
tkanuH JIJ], a Hedepmentyroui rpamueratuBHi Oakrtepii (HOI'HB) — nume y Bumagky
HEOJIOHTOT€HHHUX. Brepuie BHUSBIEHO CTaTUCTUYHO OOIPYHTOBaHY BIAMIHHICTH SIKICHOTO
CKJIaJly MIKpOOIOTH OJJOHTOT€HHHUX MpOIECiB, ne Staphylococcus spp. Ta Enterococcus ssp.
OyJii TOCTOBIPHO YacTimie 30yaqHukamu (pyierMoH, Hixk a0dciieciB. Bniepiie orpuMani KiJibKiCH1
MOKa3HUKU MiKpoOioTu BorHuml [33 M’SKMX TKaHUH, AKi JOBEIM BULLY 3arajbHy MIKpOOHY
3aCeJICHICTh MPU OJOHTOTEHHIN NpUpo/Ii 1HPEKIIIT, TOPIBHIHO 3 HEOIOHTOT'€HOIO.

B pesynbrari AociipKeHHS OTpUMaHi HOB1 JaHl IIOJA0 BapiaObenbHOI YYTJIMBOCTI
30yauukiB 133 m’sskux Tkanud HIJI/] 70 aHTHO10THKIB 32 OCTaHHI I1’ATh POKIB, IO IO3BOJIUIIO
BIIEpIlIE MPOBECTU SIKICHUU PETPOCIEKTUBHUN MOHITOPUHT 3MiHU (DEHOTUNOBUX MPOQLIIB
aHTUO10TUKOUYYTJIMBOCTI OakTepiid y IIeJenHO-IuUEeBi maronorii. Ha OocHOBI peTenbHOro
aHaJi3y 3aKOHOMIPHOCTEW CTIMKOCTI 30yJHUKIB O aHTHOIOTHKIB BIIEpIlE BU3HAYEHI I ATh
OCHOBHUX (DEHOTHUMOBUX PE3UCTOTHUIIB 130JATIB S. aureus, YOTUPU — Yy TPEIACTABHHKIB
Enterococcus spp. Ta Acinetobacter spp., Tpu — Yy Koaryjaa30HETaTUBHUX CTapUIOKOKIB
(CONNS), mo nBa — cepen Streptococcuss spp., Kocuria spp., Pseudomona spp., Klebsiella spp.
1 OAUH PE3UCTOTHN Sphingomonas spp., O NEPCUCTYIOTh y BorHumi 133 m’skux TKaHUH
HIJI.

Ha ocHOBI peTpoCneKTUBHUX [aHMX YYTIMUBOCTI 0 AHTHUOIOTHKIB JOCTIIKYBaHUX
MIKpPOOPraHi3MiB 3a OCTaHHI II’ITh POKIB BIEPIIE MPOBEJCHO MAaTeMaTUYHE MPOrHO3yBaHHS
po3Butky AMP cepen nominyrounx 30yauukiB 133 m’axux tkanud JIJI. Bnepiie nuisxom
MaTeMaTUYHOTO aHaji3y BCTAHOBJIEHE IMOBIpHE 30UIbIICHHS MPOTITOM HACTYMHUX I’ SITH
pokiB piBHI AMP S. aureus B cepegubomy Ha 25 %, Enterococcus spp. — Ha 15 % Ta
Streptococcus spp. —Ha 19 %.

VY pob6oTi BHepiie oxapakTepu3OBaHI Ta MPEJCTABICHI HOB1 aKTyallbH1 JlaHi II0JI0
PE3UCTOMIB TMPEJACTABHUKIB MPOBIAHUX Yy po3BUTKY [33 wm’skux Tkanun HJIJ pomun
Staphylococcus, Enterococcus, Acinetobacter, Pseudomonas ta Klebsiella. ABTOpKOIO BIiepIie
JOCIIPKEHAa Ta MPOBENCHMHM MNOPIBHSUIBHMM aHaili3 YyTJIMBOCTI JOMIHYIOYMX 30YyJIHUKIB
¢nermon Ta abciueciB IIJIJ[ 0q0OHTOreHHOr0 1 HEOJOHTOTE€HHOTO TE€HE3Y, IO MPOSBIISLINA
(heHOTUTIOB1 Ta TE€HOTHUIIOBI O3HAKH MYJIbTUPE3UCTEHTHOCTI, J0 CYyYaCHUX AHTUCENTHUYHUX
npenapartiB. B pe3ynbTaTi HOCHIIKEHHS BOEPIIE TOBEICHO, 0 (PEHOTUIOBO Ta TEHOTUIIOBO
mynabTupe3ucteHTHi (MPT) rpamno3utusHi 30yauuk 133 m’skux tkanud LIJIJ] mposiBisiiu
NOAIOHY YYTJIIMBICTh JI0 QHTUCENTHUKIB 3 JOCTOBIPHO KPAIIUM MPOTUMIKPOOHUM e(dheKTOM
nekametokcuny (JAKM) y mopiBHSHHI 3 xjoprekuauHom OirmrokoHatom (XI') Ta
MmipamictuHoM (MPMC). Bnepiiie BCTaHOBIIEHO JOCTOBIPHO HUXYY uyTiuBicTh 10 JIKM Ta
XTI ¢enorunoo MPT H®IT'HB, y mnopiBusHHi 3 reHotunoBoro MPT mramamu,
MIITBEP/KYIOUN €(PEKTUBHICTh AHTUCENTHUKIB MPU MPOQPIIAKTHUIN Ta JIKyBaHHI 1H(EKIH,
cnpuunHeHux MPT Oaxtepisimu. Binble Toro, B [uceprariitHiii poOOTI BOEpIlle CTATUCTUYHO
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JOBEICHO BIJACYTHICTh KOPEISALIMHOI 3aJ€KHOCTI MK YYTJIMBICTIO JI0 AHTUCENTHUKIB
renotunoBo MPT mtamiB S. aureus, Pseudomonas spp., Acinetobacter spp., Klebsiella spp. Ta
KUIBKICTIO HAasIBHUX T'€HIB PE3UCTEHTHOCTI 10 aHTuO10TUKIB. Cepes reHoTrnoBo MPT mtamin
nuie 9yTinuBicTs Enterococcus spp. 1o KM ta XI' mposiBisiia oOepHEHY 3aJIeKHICTh 0
CKJIay ix pe3uctoMiB. Ha mpotuBary 1iboMy, Brepiie BCTAHOBIECHUN MPSIMUN KOPEIAIMHUI
3B’S130K MDXK UYyTJIMBICTIO IO AHTUCENTHUKIB Ta (PEHOTUIIOBUMH O3HAKAMU PE3UCTEHTHOCTI YCIX
nociipkyBaHux 30yaHukiB [33 m’axux Tkanud HIJI/I.

Bnepuie gocnimkeno uytnuBicts MPT mtaMmiB MikpoopraHi3miB, 130750BanuXx npu [33
M’ skux TkanuH HJI/], no micuieBux anectetukiB (MA). OTpuMaHOo HOBI JaHi 11010 HAWBHUIIO1
MPOTUMIKPOOHOT aKTUBHOCTI apTukainy npotu MPT mrramiB rpamno3utuBHux 30y aHukiB 133
M’ skux TKaauH [JIJ{. s rpamHeraTUBHUX OakTepidl iOKaiH BHUSBUBCS HaWOIIbII
e(eKTUBHUM, TOMA1 SIK apTUKAiH 1 MeMiBakaiH mnoctynainuci. B xomai pobotu Bmepiie
JOCHIDKEHUN TMO€JHaHuM BIUIMB aHTUcCeNTUKiB Ta MA nHa MPT MikpoopraHizmu, 110
PO3ILIUPIOE  YABJICHHS MPO aJIbTEPHATHUBHI NUISIXM KOHTPOJIO MIKPOOHOI CTIMKOCTI Yy
CTOMATOJIOTIYHIA TpakTuill. Bnepme orpumani gaui, mo komOiHamis XI' 3 apTUkaiHOM
Crpusijia 3HIWKEHHIO MIHIMalnbHOI 1HTIOyrouoi koHueHTparii (MIK) anTucentuka oo
OUIBIIOCTI TPAMIO3UTHBHUX KOKIB Ta XapakTepusyBajacs aJUTHUBHOIO [1€10, TOAl fK
noeaHanHa XI' 3 migokaiHoM Oyno e(EeKTUBHUM JMIlIE TPOTH EHTEPOKOKIB. JlomaBaHHS
cyb0akTepioctaTuuyHux koHueHTpauii MA ngo JKM 1 MPMC y OuibmioCTi BHUMAJKIB
3amkyBaio ix MIK Tta 3a6e3neuyBanio anutuBHuit eext. Bognouac komOinyBanus MA 3 XI'
HE BIUIMBAJIO Ha €()EeKTUBHICTh OCTAHHBOIO I10JI0 TPAMHETATUBHUX IITaMIB, aji€ MO€IHAHHS
MA 3 IKM a6o0 MPMC 3Hauy1ie nijcuiIoBaio aHTUMIKPOOHY 110 poTu Pseudomonas spp.,
Acinetobacter spp., Klebsiella spp.

Ha ocHoOBi oTpuMaHuX pe3yibTaTiB po3poOjeHa HayKOBO-OOIPYHTOBaHa CTpaTeris
npodinakTuku Ta JikyBaHHs 133 m’skux Tkanud LIJIJ] B ymoBax aHTHO10TUKOPE3UCTEHTHOCTI
30yJHUKIB, CHOpsSIMOBaHa Ha ONTUMI3allll0 aHTUOIOTUKOTEpaIii, 3MEHIIEHHS YacTOTH
HEepalloOHAILHOTO MPU3HAYCHHS IPOTUMIKPOOHUX MpemnapaTiB, 3aCTOCYBaHHS aHTUCENITUYHUX
mpemapaTiB Ta MICIEBUX aHECTeTHKIB. Ha OCHOBI eKCIEepUMEHTAIbHO MiATBEPIKECHUX
pe3yNbTaTiB BIEPIIE BCTAHOBICHO MOPAJIOK 3aCTOCYBaHHS AHTHUCENTHUKIB MJi MICIIEBO1
aHTUMIKpOOHOi Tepamii paH mpu JjgikyBaHH1 133 m’skux Tkanun ILIJIJ] 3a cnagaHHsM ix
npoTuMikpoOHOoi akTuBHOCTI: JJKM—>MPMC—XI'. Takox Bnepiie po3po0JIEHO MOPSI0K
3acTocyByBaHHS MA BIAMOBIIHO 0 iX MPOTUMIKPOOHOI aKTUBHOCTI IIOA0 FPaMIIO3UTHBHUX
30ynuukiB 133 m’sikux TkanuHd HJI/]: apTukain—inokaiH—>MeniBakaid, Ta TpaMHETaTUBHUX
OakTepiil: TiJoKaiH—>apTUKaTH—>MeMiBaKaiH, Npu 3HEOO0JIEHHI B XO1 XIpypri4yHOTO JIIKyBaHHS.

OTtpuMani pe3ylbTaTH Jald MIATPYHTA JJIsi CTBOPEHHS HOBHUX aKTyaJlbHUX
KYMYJSITUBHUX aHTHOIOTUKOrpaM Ta pO3pOOKH aarOpUTMY 3aCTOCYBaHHSI aHTUOIOTHKIB, TIPU
nikyBaHHI Ta npodinaktuii 133 m’saxux TkanuH LJI/] B ymoBax aHTHO10TUKOPE3UCTEHTHOCTI
30yIHUKIB, SIKI MOXYTbh OyTH BUKOpPHUCTaH1 sl (GOPMYBaHHS HOBHUX KJITHIYHUX MPOTOKOJIB.
BpaxoByroun po3nojin aHTuO10TUKIB 3riiHO Kinacudikaiii AWaRe, Bnepiie OyB o3HaueHU
MOPSZOK MpenapatiB A emaipuuHoro JikyBaHHs 133 m’axux Ttkanun HJI/, cnpuunHenux
rpaMIO3UTUBHUMHU MIKpOOpPTaHi3MaMHu: reHTaMILMH/ KIIHIaMINUH/ O€H3WINEeHIMIIIH



(rpyna A) — BaHKOMIIUH/HOP(]IIOKCAIIMH/a3UTPOMILIUH/MOKCI(IOKCAMH/KIAPUTPOMIIIUH/
eputpominuu/nedokcuriuy  (rpyna W) Ta rpaMHeraTMBHUMH Oaktepismu: (rpyma A)
aMikalluH/TeHTaminui— (rpyna W) wMeponeHeM/imineHemM— (rpyna R) Mepomnenem
BepOakTaM/iMiNIeHEM pefladaKTaMm.

IIpakTuyHe 3Ha4YeHHsl OJep:KaHMX pe3yabrariB. OTpuMaHi pe3ynbTaTH
MiKpOO10JIOTTYHHUX JOCIIII)KEHb CTAJId HAYKOBUM OOIPYHTYBAHHSAM CTpaTerii MpoQiIakTHKU Ta
nikyBaHHs 133 M’skux TkanuH LJI/] B ymMoBax aHTHOI0TUKOPE3UCTEHTHOCT] 30y THUKIB, sSIKa
MOXe OyTH BUKOpPUCTaHA JJisi PO3POOKHU 1 BIPOBAKEHHSI HOBUX TEPANEBTUUYHUX MIAXOMIB Y
HIeJeNHO-JINIEeBIA Xipyprii. Pe3ynbTatu NOCHIIKEHHS CBII4aTh MPO BUCOKY €(PEKTHUBHICTD
3aCTOCYBaHHSI AHTHCENTUKIB TMPU CTOMATOJOTIUHMX 1H(EKIAX, BUKIUKaHUX MPT
MIKpOOpraHi3aMaMu, a pairfioHadbHUi BuUOIp MA Ta aHTHOIOTHUKIB JJIsI €MIIIPUYHOI Tepamii
J03BOJIUTh ONTUMI3yBaTU TPAAUIINAHI MAXOAU Ta MABUIIUTH €(DEKTUBHICTh TPOPIIAKTUKU Ta
nikyBaHHg 133 m’sikux Tkanun LIJII.

Po3pobieno cnoci6 oiiHkM aHTHOAKTepialibHUX BiacTuBOcTe Kocuria spp. no mii
antucentukiB (Ilat. Nel58191, C12Q 1/00 GOIN 1/28 GOIN 33/15 No 1202402049,
3as1B1.18.04.2024, ony6:1. 08.01.2025, bron.Ne2), a Takox crocoOu BU3HAYEHHS UyTIMBOCTI
S. aureus ta S. epidermidis no mii antucentukiB (Ilat. Ne155159, C12Q 1/00 C12N 1/20
(2006.01) C12R 1/445 (2006.01) GOIN 1/28 (2006.01) GOIN 33/00 Ne u 2023 02579, 3asB.
29.05.2023, ony6u. 24.01.2024, bron.Ne4; TTat. Nel55160, C12Q 1/04 (2006.01) C12R 1/45
(2006.01) GOIN 1/28 (2006.01) GOIN 33/00 Ne u 2023 02580, 3asBn. 29.05.2023, ony0Oa.
24.01.2024, bron.Ned). B xoal JIOCHIKEHHS BIOCKOHAJICHI TEXHOJIOT1I BH3HAYCHHS
MPOTUMIKPOOHOI Jii aHTUCENTHUKIB (JIeKacaHy Ta XJIOPTEeKCHAWHY) LIOJ0 CTaHIApTHUX Ta
KIIHIYHUX [ITaMmiB MikpoopraHi3miB (Peectpaiiina kaptka TexHosorii Ne 0622U000025, Ne
Hepxpeectpamii HIJIKP: 01180004456, 27.01.2022; Peectpamiitna kapTka TexHOJI0Tii Ne
06220000024, Ne [lepxkpeectpartii HIAJAKP: 0118U004456, 27.01.2022; PeecTpartiitHa KapTka
texnogorii Ne 0623U000075, Ne Jlepxkpeectpamii HIAJKP: 01180004456, 27.01.2022).
[lepenaua mnpaBa HAa BHUKOPUCTAaHHA Ta BIOPOBAHKEHHS TEXHOJOTINH Yy JKyBaJbHO-
JIarHOCTUYHUN Tpoliec OyiM 3A1MCHEH1 3TiJIHO0 JABOCTOPOHHIX JOTOBOPIB Mpo TpaHchep
texHonorid Mk IIJIMY ta Komynansaum mignpuemctBoM (KIT) «IlontaBchkuit ob6nacHuit
IIEHTP CTOMATOJIOTii CTOMATOJIOTiYHA KIIIHIYHA MoJikjaiHikay [lonTtaBchbkoi oOmacHOi paau
(moroBip Nel3 Bix 02.01.2023; morosip Nel4 Big 02.01.2023; morosip Ne29 Bix 02.01.2023).

OtpuMani pe3yJbTaTH JOCHIPKEHb BIPOBA/KEHO B HABUAJIbHUI mpoliec kKadeapu
MiKpOoO10JI0T1i, BIpYyCOJIOTIi Ta iIMyHOJIOT1i, Kadeapu XipypriuHOi CTOMATOJOTII Ta MIEJIEMHO-
muuesoi xipyprii [IIIIMY MO3 Vkpainu; kadenpu Mikpo610Jorii, BIpycoaoTii Ta iMyHOJIOTi,
Kadeapu IIENenHo-IuIeBoi Xipyprii HaiioHanbHOTO MEAMYHOrO YHIBEPCUTETY IMEHI1
O. O. boromonbirt  MO3  Vkpainu; xkadenpu wmikpoOionorii, kadeapu Xipypriutoi
CTOMATOJIOTIi Ta HIENENMHO-JIUIIEBOT XIpyprii, kadeapu TepaneBTUUHOI cTomaTosiorii BHMY
iM. M.1. TTuporoBa MO3 VYkpainu; kadenpu oproneguyHoi ctomMartonorii TepHOmIbChKOTO
HalllOHAJIbHOTO MeANYHOro yHiBepcutetry iM. .S, 'opbaueBcrkoro MO3 VYkpainu; kadenpu
MiKpoOioJoTii Ta Bipycosorii, kadeapu XIpypriyHOi CTOMATOJOTII Ta MIEJEMHO-JIUIIEBOT
xipyprii BykoBUHCBHKOTO JiepKaBHOTO MeauyHOTO yHiBepcutety MO3 Ykpainu.



Pe3ynbTaTt MiKpoO10JIOTIYHUX AOCTIIKEHb Ta po3po0ieHa cTpaTeria NpodiIaKTUKu
ta jikyBaHHs [33 m’sxux TkanuH IIJIJ] BmpoBamkeHi B JiKyBajdbHy poOOTYy BiAJIJICHHS
menenHo-nuneBoi  xipyprii  KII  «[lontaBchbka ~ oOnmacHa  KIIHIYHA — JIIKapHS
iM. M. B. CxiidocoBebkoro IlontaBebkoi o0macHOi  paaw», BIAUIEHHS —JIIKYBaJIbHO-
XIpypriyHoi CTOMATOJIOTIlT 3 MIAPO3AIIOM EKCTPEHOI Ta HEBIAKIAIHOI CTOMATOJIOTIYHOT
nonomoru KII «IlontaBcekuit 00JacHUII IIEHTP CTOMATOJIOTIi CTOMATOJOTIYHA KIIHIYHA
nojikiiHika» [loaTaBcbkoi 001acHOT pajiy, MeIemMHO-JIMIEBE BiAIICHHS BIHHUIIBKOI MICBKOT
KIIIHIYHOI JIIKapHiI IIBUAKOI MeauyHoi jomomoru, ILleHTp Mikpoxipyprii Byxa Ta
cyproneBposorii KomyHnanbHoro nianpueMcTBa « PiBHeHChKa 00slacHa KITIHIYHA JTIKApHS IMEH1
Opis Cementokay PiBHeHbKOT 001acHOi paau, BiaauieHHs: ctoMmaTosorii Kiiniunoi nikapHi
«Deodanisny.

Hy6aikanii. OcHOBHI pe3yabTaTH AUCEPTAlIMHOI pPOOOTH BUCBITIEHI y 43
omyOJIKOBAaHUX HAyKOBHUX mpaisix (4 — oHOOCIOHO), 30KpeMa 29 crarel: 2 — y (paxoBux
xKypHanax Ykpainu kareropii A (Web of Science, Scopus), 15 —y paxoBux xxypHanax Ykpainu
kateropii b, 12 — B iHo3eMHUX ()axoBHX XypHaiaX, B T.4. Y JKypHajJaX HAyKOMETPUUYHOI 0a3u
Scopus — 11; 8 Te3 qonoBinel y Marepiasiax koHdepeHiii; 3 mnaTeHTH Ha KOPUCHY MOJIEb Ta
3 peecTparlliifHi KapTKH TEXHOJIOT1].

OO0cqr i ctpykrypa aucepraiii. Jlucepraiiiina pooora odpopmieHa Ha 368 cTopiHKax
MAIIMHOMICHOTO TEKCTYy, 3 AKUX 315 CTOPIHOK CTAaHOBUTh OCHOBHA YAaCTUHA. li CTPyKTypa
BKJIIOYA€ AHOTAIlII0, BCTYI, OIS JITEpaTypu, PO3AUT 13 OMUCOM MaTepiaiiB 1 METOIB
JOCJIIKEHHS, CIM PO3/IUTIB pe3yIbTaTiB BIACHUX JOCIII)KE€Hb, a TAKOXK aHaJl13 1 y3arajJlbHEeHHS
OTPUMaHUX pe3yJIbTaTiB, BUCHOBKH Ta MpakTU4YHI pexoMeHnaiii. CHuCcOK BUKOPUCTAHOL
mitepatypu Hamiuye 472 mo3uuii, cepen sikux 422 mxepena MmojaHo jaTuHuUiero, a 50 —
kupwiniero. Pobota nomoBHeHa aojaTkamMu, MIcTUTh 31 Tabmuio Ta idocTpoBaHa 73
pUCYHKaMU.

OCHOBHUM 3MICT POBOTH

Marepianu Ta Meroam gociimkeHHs. Po0Oora mpucBsyeHa  npooOsiemi
MIKpOO10JIOTTYHOTO OOTPYHTYBAHHS CTpaTerii poQiIakTUKY Ta JiKyBaHHs [33 M’ SIKUX TKaHUH
HIJI/] B ymoBax aHTUO10TUKOPE3UCTEHOCT1 30y THUKIB.

JucepTaliiifHe TOCHIIKEHHSI POBEACHE 3 JOTPUMAHHSAM O10€TUYHUX MPHUHIIMIIB Ta
HOpM 1 OyJio cxBasieHo Komiterom 3 6ioetuku 3BO BHMY im. MLI. ITuporosa (IIpotokomn Ne
11 Bix 19.11.2025 p. Ta nmpotokon Ne 4 Bix 18.03.2026 p.).

BianosigHo 10 mOCTaBIeHUX 3aB/IaHb JOCI1IKEHHS MPOBOAWIN Y ABA €TAU BIPOIOBK
2019-2025 pp. Ilepmumii eran BkiIrOYaB BiAOIp MAII€HTIB 3TiHO KPUTEPIiB BKIIOYEHHS Yy
JOCIIUKEHHST Ta 3a0ip 3pas3kiB OlosioriyHoro marepiany. Ha apyromy erami 3 OTpUMaHHMX
3pa3KiB MPOBOAWIM BUAUICHHS Ta 1AEHTU(IKAIIIO JOMIHYIOYMX 30yIHHUKIB 3 HACTyHHUM
BUBYEHHSAM 1X OI10JIOTIYHUX BIAacTUBOCTEH. MikpoOiojoriune OOrpyHTYBaHHsI CTpaTerii
npodinakTuku Ta JikyBaHHA [33 M saxux Tkanud UJI/] B ymoBax aHTHOI0TUKOPE3UCTEHOCTI
30yIHUKIB 3/111ICHIOBAJIM HA OCHOBI OTPUMAHUX PE3yIbTaTaX MIKpOO10JIOTIYHUX AOCIIIKEHD 3



ypaxyBaHHsiM pekoMenaanii BOO3 Tta HopmatuBHux JnokymeHTiB MO3 Vkpainu miono
aJMIHICTpYBaHHS MPOTUMIKPOOHHUX Mpemnaparis (puc. 1).

| ETATII

Bip6ip nauienis (n = 425)
* KpUTepil BKKOYEHHS / BUKMIOYEHHA  * iHQOPMOBAHA 3rofa  * IOTPUMAHHS eTUYHHX HOPM

Po3nogin nauieHTis 3a etionorieto 133

OpoHTorenHi 133 (n = 250) HeopoHToreHi 133 (n = 175)
* hnermonm (n=150)  +a6cuecu (n=100) * hnermonm (n = 90) + abewecu (n = 85)

3abip GionoriyHoro Matepiany

Il ETATI

KynbTuyBaHHs, KinbkicHa ouiHka Mikpo6ioTy (Ig KYO/Mn), BupineHHs YucTux KynbTyp,
BugoBa ineHTvdikavis (n=539)
*Vitek 2 Compact ~ * GioxiMiui TecT-cucTemu

Bu3HayeHHs YyTAMBOCTI 40 aHTUGIOTUKIB
* BUCKO-AMY3iitHmi MeTog (EUCAST) * eHOTMNOBI pe3ncToTUNM
MpOrHo3yBaHHs PiBHS PE3UCTEHOCTI Ha HAaCTYMHI 5 pokis

Bu3HayeHH: MynbTUPE3UCTEHTHUX LUTaMIB
* heHoTMnoBo (n=233) * TeHoTMNoBO (n=45)

Bu3HayeHHs YyTAMBOCTI 40 aHTUCENTHKIB itttV BoCT oM It
Z A aHeCTeTHKIB

OuiHka KOM6iHOBaHOI Aii aHTUCENTUKIB Ta MicLieBuX aHecTeTwKiB (DIIK)

CTATUCTUYHUI AHANI3
* onucosa cTatuctuka * t-test, ANOVA, kopensaviiiHui aHania
* nporHo3yBanHs (Holt exponential smoothing)

\ Mikpo6ionoriyHe 06rpyHTOBaHHS CTparterii

npodinakTiky Ta NikyBaHHs 133 M'AKKMX TkaHrH LLLNJ

Pucynok 1 — Jluzaitn nocniKeHHs

VY nocnikeHH1 B3sUTH y4acTh 425 XBOpUX cepeHIM BikoM 4517 pokiB, siki mepedyBaiu
Ha jikyBaHH1 3 mpuBoay 133 m’skux TkanuH IJIJ] 1 Oynam po3mojiusieHi BIAMOBITHO Bif
€TIONIOT1i PO3BUTKY 3alajbHOIrO MpOIECYy Ha JBI TPyHu: XBOpl 3 OJOHTOTEHHHMH Ta
HeonoHTOreHHUMMU 133 M’sxkux TkanuH [IUJIJ[, KOXHY 3 AKHX, y CBOK 4Yepry, JOJATKOBO
M1IPO3ILISIN HA TPYIH MAIieHTIB 3 (pierMmoHaMu Ta adcuecamu (Taou. 1).

Tabauusg 1 — Po3noain naiieHTiB Ha Tpynu

XBopi Ha offoHTOTeHHI [33 M’ aKux XBopi Ha HeotoHTOreHH1 [33
Tka"nuH HJIJ] M’ sikux TkaHnuH HJI/]
(n=250) (n=175)
dnermonun Aobcnecn dyerMoHN Abcnecn
(n=150) (n=100) (n=90)

3pa3ku Oiomatepiany BiAOMpanu MiJ 4Yac XIPYpPriyHOTO BTPYYaHHS B ACENTUYHUX
YMOBax ONEpaliiHoi 3a JOMOMOIOK CTEPUIBLHOTO O0AaBOBHSHOrO ariikatopa. OTpumaHuit
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Marepial JOCHIKYyBald METOJAOM MpsIMOi MIKpockomii 13 3a0apBiieHHsM 3a ['pamMoMm Ta
BHUCIBAJIM HA CTaHAApTHI MOXXKMUBHI cepeAoBuUINa. [ BUIIIEHHS €TIONOTIYHO 3HAYYLIUX
MIKpPOOPraHi3MiB 1 BH3HAU€HHS KUIBKOCTI KOJOHIeyTBOprotounx ojauHuib (KYO)/mn
3aCTOCOBYBAJIM METOJ IITPUXOBOTO po3BeAeHHs. [neHTu(diKalito YuCTUX KyJIbTyp MPOBOIUIU
3a mornomororo a”amizatopa Vitek2 compact ta Tect-cucteM MICRO-LA-TEST CTA®Itect
24 1 CTPEIITOTtect 24. YyTnuBiCTh KIIHIYHHUX 130JIATIB OakTepiii BU3HAYAIM JUCKO-
mudysiitnum metoaom ([J/IM) Kirby—Bauer Ta intepnperyBanu 3a kputepisimu EUCAST.
@DEHOTUIIOBI PE3UCTOTUIIM BCTAHOBIIOBAIM HAa OCHOBI NPO@iiiB aHTHOI0THUKOYYTIMBOCTI
IUIIXOM TpYIyBaHHS MITaMmiB 13 MNOAIOHMMHM O3HaKaMd pEe3UCTEHTHOCTI. (DeHOTUIoBO
mynabTupesucteHTHUME (MPT) BBaxkanu mramu, CTiiiki HoHaMEHIIIe O OTHOTO aHTUO10THKA
3 TpbOX pi3HUX (papmakonoriunux rpyn. ['enorunoBo MPT mtamu 3 reHamMu pe3uCTEHTHOCTI
n0 3 1 Oulblie rpyn aHTUOIOTHKIB OTPUMYBald 3 MY3€H0 KUBHUX KYIbTyp Kadeapu
Mikpob6iosiorii BHMY im. MLI. [Tuporosa. IlIoBHOreHOMHE CEKBEHYBaHHS IITAM1B BUKOHYBaJIU
MetogoM NGS y BilicbkoBoMy 1HCTUTYTI qociimkens iM. Boarepa Pina (CILIA). YyTnusicTh
MPT mikpoopraHizMiB 10 aHTUCENTHUKIB 1 MA BH3HaYaIM METOJOM CEPIMHUX MIKPOPO3BEICHD
srimHo ISO 20776-1. KombinoBany nait0 antucentukiB 1 MA oriHoBanu 3a 3miHoto MIK
anTucentuka y npucytHocti 1/4 MIK MA 3 po3paxyHKoM (PpakiiifHOro 1HJIEKCY 1HT10yI0UuX
koHueHTparlii (OIIK).

Y  nmochmimxeHHs Oynu BUKOpHUCTaHl aHTUcenTuuHi 3acobu: 0,02% po3uuH
nexkametokcuny (JIKM), 0,05% pozuun xnmoprekcuauny oirnmtokonaty (XI7) ta 0,01% po3uun
Mmipamictuny (MPMC) ta MA: 2,0% po3uun mniokaiHy rigpoxiopuny, 3,0% po3uuH
MemiBakainy Ta 4,0% po3uun aptukainy 3 0,006 ta 0,01 Mr agpenaniny.

Cratuctuuny oOpoOKYy [aHMX MPOBOJUIM 32 JOMOMOTOI CTaHJAPTHUX IAKETIB
nporpam Microsoft Excel 2019 (v - macOS:16.30; CIIIA), SPSS Statistics (v — 28.0.0; IBM,
CIIA), GraphPad Prism (v — 10.6.1; GraphPad Software, CIIIA) Ta StatPlus:macPro license
program (AnalystSoft Inc. 2024, CHIA). Jna noOynoBu rpadikiB Ta PUCYHKIB Oyiu
3acTOCOBaH1 JineH3iiHi maketn nporpam GraphPad Prism (v — 10.6.1; GraphPad Software,
CIIA), BioRender (BioRender Software,2025, CILIA).

Pe3yabTaTu gociigkeHHs Ta iX aHaJdi3 BHUKJIAJCHI y HACTYNHHX 6 poO3aiuIax
BI/IMOBIHO /10 OCHOBHUX HAIPsMIB HAYKOBUX PO3POOOK.

VY posaini 3 npexacramieHl pe3yibTaTH BJIACHUX JOCHIIKEHb MO0 SKICHOTO Ta
KUIBKICHOTO ckiaay MikpoOiotu Boruuil 133 m’axux Tkanud JIJI, BU3HaueHO crekTp
JOMIHYIOUMX 30YyJHUKIB OJOHTOT€HHHX Ta HEOJAOHTOreHHUX QuerMoH 1 abcuecis IJII.
BcranoBneno, mo mikpo6iota 133 m’sakux tkanun HJI/] npencraBiena yMOBHO-IATOTEHHUMU
Ta TATOT€HHUMM KOKaMH, a TaK0X HEPEpPMEHTYIOUMMHU TPAaMHETAaTUBHUMH OaKTepisiMu
(HI'HB). JominyrounMu cepel HUX BUSBUINCS TPaMIIO3UTUBHI KOKU POAiB Staphylococcus,
Streptococcus, Enterococcus, Ta Kocuria (puc. 2).
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K. oxytoca; 24; 5,4%

S. paucimobilis; 15;...
P. aeruginosa; 22;...
S. aureus; 106;
24,0%

A. baumannii; 54;
12,2%

S. epidermidis; 16;
3,6%

S. saprophyticus; 9;
2,0%

\ S..
S. warneri; 6; 1,4%
S. hominis; 5; 1,1%
E. faecium; 46;

10,4%

i

K. kristinae; 12; _r/
2,7% W

K. rosea; 20; 4,5%
S. sanguinis; 5; 1,1%
S. mitis; 6; 1,4%
S. ggrdonii; 5, 1,1%
. anginosus; 3;
0
s. §ald%7: 1,6%
S. porcinus; 6; 1,4%
. mutans; 4; 0,9%
. ilgt%r%ggdlus; 1({?

2,8%pyogenes; 12; E. saccharolyticus;
2,7% 14; 3.2%

PucyHok 2 - XapakTepHuCTHKA SIKICHOTO CKJIaay MiKpoO10TH BorHuu [33 M’ akux
tkaauH JI]], abc., %.

E. faecalis; 22; 5,0%

Streptococcus spp., Enterococcus spp. Ta Kocuria spp. suainsanu Ha 14,6 %, 7,5 % ta
10,9 % B1AMOBIAHO JOCTOBIPHO YACTIIIE 3 BOTHUI 0J0HTOreHHUX 133 M’ saxux TkanwH LIJI/,
y MOPIBHSHHI 3 3aXBOPIOBAHHSIMU HEOJIOHTOT€HHOI €T10J10T1i. bijibllie TOTo, MpeIcCTaBHUKY LUX
POJIiB JOCTOBIPHO YACTIIlle BUILISIINA Bl XBOPUX 3 OJIOHTOT€HHUMH (JIIETMOHAMU MOPIBHSHO 3
iX MOSIBOIO cepe/l MAaIlEHTIB 3 OJOHTOTeHHUMU alcuiecamu. B cBoto uepry, Acinetobacter spp.
Ta Pseudomonas spp. BU3BHa4aJIl y BOTHUIIII JIUIIIE HEOAOHTOTeHHUX 133, mpu YoMy JOCTOBIPHO
gactime Ha 29,7 % Tta 12,2 % BIANOBIIHO 3a YMOB PO3BUTKY (UIETMOH IIOJ0 adcleciB
(p=0,01). 3aranpHuili piBeHb MIKPOOHOTO HABAaHTAXEHHS B JUIAHII YpPa)XCHHS MOpU
onontoreHHux 133 m’sxux tkanud JI (8,4320,71 lg, KYO/mn ) nepeBunyBas y 1,3 pasa
(p<0,05) ueit noka3Huk npu 1HPEKIIAX HEOJOHTOTeHHOro renesy (6,35+0,43 1g, KYO/mn).

Po3nin 4 npucBsUeHWI! BU3HAYEHHIO YYTJIMBOCTI /10 AHTUOIOTHKIB JOMIHYKOYHUX
30ynuukiB 133 w’skux TkanuH [JIJI Ta 0OpOrHOCTUYHUM TMOKA3HUKAM PO3BUTKY
aHTHUO10TUKOPE3UCTEHTHOCTI.

Busnauenns cepen S. aureus crivikux mtamiB (24,5 %) 1o OCH3WINEHINUIIHY Ta
1neoKCUTUMY BOJAHOYAC BKA3yBaJIO Ha iX PE3UCTEHTHICTh 1O YCiX MEHIWIiHIB (puc.3).
S. aureus, Buainexi Bia namieHTiB 3 133 m’skux tkanud JI/I, neMoHcTpyBanu CTIMKICTh A0
aMiHOTJIKO3UAIB (47,2-55,7 %), makponiniB (37,7 %), KIIHAaMIIUMHY Ta TETPALUKIIHY —
61,3% Tta 42,5% BianosigHo. I[301s8TH 3050THCTOrO CTaiIOKOKAa JIEMOHCTPYBAJIH
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HaWHIKYUM PIBEHb PE3UCTEHTHOCTI /10 BaHKOMIIIUHY (6,6 %) Ta ycix ¢ropxinomnoHis (10,4 %).
Ha ocHoBi otpumanux pesynbpTariB J[/IM BCTaHOBIEHO S5 OCHOBHUX (PEHOTUIIOBUX
PE3UCTOTUNH 130JATIB S. aureus, 30ynuukiB 133 m’sskux Tkanun [JIJ1.

Kuninigni 13058TH  Koaryna3zoHeraTuBHUX Staphylococcus spp., sk 30yaHuku 133
M’sakux TkanuH LJI/], Bogoaiin pe3sucTeHTHICTIO 10 OCH3MHINEHIUIIHY, 1e(anocnopuHiB
ta kap6anenemiB (50,0 - 54,3 %), a TaKOK IEMOHCTPYBaJIM CTIAKICTb 10 YCIX TOPXIHOJIOHIB
Ha piBHI 45,7 %, no amidormiko3uaiB — 34,8 - 41,3 %, makpomiaiB (28,3 - 41,3 %),
kinHaaminunay (65,3 %), terpauukiiny (58,7 %) 1 xapakTepu3yBajauch TpboMa MPOBIIHUMU
(heHOTUTIOBUMU pe3ucTOoTUIaMH (puc. 3).

A TeTpaumknix E
Kninpamiunn
Kningamiunu
Knapurpomiuux
Knaputpomiunx
A3iTpoMiuuH
AsiTpomiumnH
EpuTtpoMiuvH
EputpomiunH
BaHkomiuvH -5
BaHkoMiuuH
= FenTamiumH «
£ s
§ 'o' FeHTamiumH
\g AmikaumH ©
= -3 4
3 T Kanamiumn
<L Mokcichnokcauut =3
TNesodnokcaunn Linpodnokcaumi-f
Uunpodnokcauvs -4 Hopdnokcaumn
Hopdnokcauux Uedokcutun
Okcaumnin Oxcauunix
Uedokcntun Amniyvnin
BeHaunneniumnin BeHaunneHiumnin
0 20 40 60 80 100 0 20 40 60 80 100
E S (uytnueun) % B S (vytnueun) %
O | (uyTnuewi 3a nigeuLeHoro Brnuey) O | (4ytnveun 3a nigeuiieHoro snnmey)
B R (peavictenTHuit) B R (peaucrenTHwit)

Pucynok 3 — Uytnusicts S. aureus (n=106; A) Ta xoaryjia3oHeraTUBHUX
Staphylococcus spp. (n=46; b) no antubioTukis, %.

JIns yMOBHO-TIATOreHHUX OakTtepiit pony Enterococcus, acouiioBanux 3 133 m’skux
tkaauH [1JI/], Bu3Ha4eHi 4 OCHOBHUX ()€HOTHIIOBUX PE3UCTOTHITN TA MPOSIBISIOTH HAWBHUIIAN
piIBEHb PE3UCTEHTHOCTI Mmoo reHTaminuuy (53,7 %), minesonigy (50,0 %), BomOIIIOTH
BUPAXKEHOIO CTIMKICTIO JI0 iMinieHeMY, Hopdaokcanuny (43,9 % Tta 25,6 % BIANOBIIHO) Ta 10
BaHKOMIIMHY (35,4 %) 1 1M1e A0 TUTEUKIIIHY CTIMKICTh He nepeBuinye 15,9 %.

Streptococcuss spp., 30ynuuku 133 m’ssxkux Tkanud [JIJI, nposiBiisiin BUCOKUI PIBEHB
pe3UCTEHTHOCTI 10 ycix B-maktamiB (61,7 %), dropxinononiB (71,7 %), aMiHOTIIKO3UAIB
(65,0 %) Ta miako3amimiB (56,6 — 83,3 %). HallHWKYM MOKAa3HUK CTIHKOCTI CTPENTOKOKH
JIeMOHCTpyBanu A0 BaHnkoMinuHy (18,3 %). Ha ocHOBi naHux aHTHOIOTUKOUYTIUBOCTI JIst
KIIIHIYHUX TaMiB Streptococcuss Spp. BCTAaHOBIIEHO 2 OCHOBHHUX (DEHOTUIIOBUX PE3UCTOTHUIIH.

[IpencraBHuku poay Kocuria NpOSBISUIA HAWBUILY CTIMKICTH 10 aMIHOTJIIKO3UIB
(59,4 %), PB-naxkramiB (37,5 % - 50,0 %), ¢ropxinononiB (34,4 % - 46,9 %), maroTh
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HalHMKYUI PIBEHb PE3UCTEHTHOCTI A0 BaHKOMILMHY (28,1 %), a kiIiHIYHI ITaMu 30y JHUKIB
I33 m’sxux Tkanun IJIJI nmanoro Buay OakTepiid Ta MarOTh 2 OCHOBHHMX (PEHOTHUIIOBUX
PE3UCTOTHUIIN.

Kniniyni 13015t Acinetobacter  spp. BUSBISJIA  HU3bKY UYYTJIUBICTH 10
aHTUOAKTEplaIbHUX MpenapariB pi3HUX TIpyn. YacTKu PE3UCTEHTHHX MNPEACTaBHUKIB POIY
Acinetobacter no xap6aneneMiB ckiaganu (55,6 — 61,1 %), aminoraiko3uais (57,4 — 59,3 %) 3
HaWBUIIUM PIBHEM PE3UCTEHTHOCTI KJIHIYHMX IITaMmiB 10 QTopxiHOIOHIB (64,8 — 72,2 %) 3
BCTAHOBJICHUMH JIJIs1 HUX YOTHPMA MPOBIAHUMU (DEHOTUITIOBUMHU PE3UCTOTUIIAMH.

Pseudomonas spp. 1eMOHCTPYIOTh BUCOKY PE3UCTEHTHICTH 0 (PTOPXiHOJIOHIB (54,5 —
59,1 %), aminormiko3uaiB (54,5 %) Ta ycix B-makTamiB, BKJIIOUAIOYHU 3aXUIIEHI KapOareHeMH,
(36,4 — 54,6 %). AHTHUOIOTHKOYYTIUBICTE Pseudomonas spp. 3acBiiuye 2 OCHOBHUX
(heHOTUTIOBUX PE3UCTOTUIH cepell 1304TiB 30yaAHukiB [33 M’ sikux Tkanuu LIJI/] nanoro Busy
OakTepiil.

3riiHo (PEeHOTUMOBUX O3HAK AaHTUO10TUKOPE3UCTEHTHOCTI TOCHIIKYBaH1 130JISITH POy
Klebsiella npu 133 m’sxkux Tkanun IJIJ] o0’eqnani y aBa OCHOBHUX (DEHOTHUIIOBHUX
PE3UCTOTUIHN, 30KpEeMa TMpPOSBISUIM BHUCOKY CTIMKICTh A0 neHimuiiHiB (50,0 —70,8 %),
nedanocnopuniB (33,3 — 50,0), kapbanenemiB (37,5 — 54,2 %), monobaktamiB (33,3 %) Ta
¢dropxinoinoHis (41,7 — 50,0 %), o Oyna HaiiMeHIIIe BUpaKeHa B KUTIHIYHUX IITaMiB KJIeOCien
10 amigoraiko3uAiB (20,0 — 29,2 %).

KuniHiyHl mTaMu yMOBHO-NIATOT€HHUX OakTepit poay Sphingomonas TpPOSIBISIU
HalBUIIUN pIBEHb PE3UCTEHTHOCTI A0 (TOpXiHOMOHIB (46,7 %), NEHINWIIHIB Ta
uedanocnopunis (10 33,3 %), amiHoraiko3uais (26,7 — 40 %), mo HaliMeHIlIe MPOSBISIETHCS
1o kap6anenemiB (20,0 — 33,3 %). Tak, 3a pe3UCTEHTHUMH BJIACTUBOCTSAMH KIIIHIYHI IITAMU
Sphingomonas spp. 00’€IHaH1 OTHUM OCHOBHUM (DEHOTHUIIOBUM PE3UCTOTUIIOM.

[IporHocTHYHI NOKa3HUKH 32 EKCHOHEHIIWHUM 3rJIa/)KyBaHHAM 3aCBIAYYIOTh
MOTEHITIHHE 30UIBIICHHS YacCTKU PE3UCTEHTHUX S. aureus no mneHinuimiHiB (Ha 18,0 %), mo
¢dropxinononis (Ha 20,0 %), makponigie (Ha 35,0 %), rentamiuuay (Ha 33,3 %) Ta
BaHKOMILIMHY (Ha 16,7 %) BOpoIOBK HACTYMHUX I ATU POKIB. MaTemMaTHyHe MPOrHO3yBaHHS
3aCBITYMIIO IMOBIpHE CTPIMKE MIABUIIEHHS PE3UCTEHTHOCTI Enterococcus spp. 10 aMIIIUAIIHY
(ma 35,7 %), ¢ropxinononiB (Ha 17,7 %), kapbanenemiB (Ha 3,3 %), aMiHOTJIIKO3UIIB (Ha
3,8 %) BripooBixk 2024-2028 pp., a TAKOK MOTEHI[IHHE 301IbIIIEHHS [3-TaKTaMHOI pe3UCTEHOCTI
cepen 1307ATiB OakTepit poxay Streptococcus Ha 10,2%, cTiiikocTi 10 PTOPXIHOJIOHIB — HA
26,3 %, no xnigaminuuy — Ha 20,2 % HaCTyIHI I’ ATh POKIB.

Y po3aiai 5 npeacTaBieHi pe3ybTaTH AOCIKEHb Yy TIUBOCTI 10 IUPOKOBKUBAHUX
JOCTYIIHUX AHTHCENTHKIB B XIpYpriuHiil cromarosorii aoMinyrounx MPT 30ynnukis 133
M’ skux TkanuH HJI, siki mposBiisuiy (peHOTUIIOB1 Ta TeHOTUIOB1 03Haku AMP.

JIKM BooniB HaWBHUIIOIO aHTUMIKPOOHOI €(heKTUBHICTIO 11040 dheHoTunoBo MPT
mtamiB S. aureus, CONS, Streptococcus spp., Enterococcus spp. Ta Kocuria spp., ajxe moro
MIK ta MBbuK 6ynu B 2-4 pa3u noctoBipHO HikuumH, y nopiBHaHHI 3 MIK Ta MbuK XI' Ta
MPMC (p<0,005; puc. 4).
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Pucynok 4 — Xapakrepuctuka uyTauBocTi peHotunoBo MPT kiIiHIYHUX 130J15TIB 10
AHTUCENITUYHUX 3ac001B; A — MiHIMalbHa 1HT10y04a KOHIeHTpalis, b — MiHiManbHa
OakTepunnaHa koHIeHTpauis; XI' -xjaoprekcuauny oirmtokonat, JIKM — nekameTokcuH,
MPMC — mipamicTun; **** - p<0,0001; *** - p<0,0005; ** - p<0,005.

[Ipotumikpobna ais IKM ta MPMC nHa kimiHiyHI mitamu Pseudomonas spp., siki
MPOSIBIISIA (PEHOTUIIOBI O3HAKM MHOXHHHOI CTIMKOCTI 10 aHTHOIOTHKIB, BOJOJUIA Mailxke
onnakoBumu MIK ta MbiK, mo 6ynu Huxunmu Maibxe BuetBepo Big MIK ta maiixe BTpuui
— Big MbuK XI' (p<0,0001). baktpiocratnuna ta 6akrepunuana aii JJKM nHa ¢denotumnoBo
CTiMiK1 Acinetobacter spp. 1a Klebsiella spp. y 1,5 — 3,7 pa3u nepepepiuryBasia XI' ta MPMC
(puc. 5).

I'enotunoBo MPT mrtamu 3010THCTOrO CTa(IOKOKY BOJIOJUIN 5 PI3HUMHU BHUIAMHU
I€HIB PE3UCTEHTHOCTI, JOMIHYIOUUMHU CEpeJl IKUX OyJIM T€HH PE3UCTEHTHOCTI JI0 [3-TaKTaMiB
[blal of Z, blaPCl, blaZ], terpauukniny |[tet(38)] ta dochomiuuny [fosB]. Pesucrom
MpEeACTaBHUKIB poay Enterococcus OyB peACTaBICHUM B IEPEBaXKHiM OUIBIIOCTI T€HAMH, 1110
BIIMOBIAANIM 3a CTIMKICTh 10 aMIHOTJIKO3UIIB [ant(6)-la, aph(3')-1lla], makpomniaiB [aacA-
ENTI, erm(B), erm(T), msr(C)], TerpauukiiuiB [tet(L), tet(M)] Tta ninko3aminiB [Ilsa(A)].
VY pesucroMax rpaMHETaTUBHUX OakTepi BUABWIM 59 pI3HUX TE€HIB, IO BIAMOBIIAIMA 3a
CTIMKICTh A0 aHTHOiI0TUKIB HailumcieHHimuMu cepesy HUX OyJiM T€HU PE3UCTEHOCTI 0
aMIHOTTIKO3UIIB [aac(6')-1b', aadAl, ant(3")-1la, aph(3")-1b, aph(3')-Vla, aph(6)-1d, armA],
B-nmaktamiB  [blaIMP-1,  blaOXA-10,  blaOXA-395, blaOXA-488,  blaPDC-12],
xynopaMdenikony [catAl], makponini [mph(E), msr(E)] Ta cynbdaninamimis [sull, sul?].
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Pseudomonas spp. (n=10) Acinetobacter spp. (n=29)

Pucynok 5 — Xapakrepuctuka uyTauBocTi peHotunoBo MPT kiIiHIYHUX 130J15TIB 10
AHTUCENTUYHMX 3ac001B; A — MIHIMaJIbHA 1HT10YyI04a KOHIIEHTpauisd, b — MiHIMaibHa
OaktepuninaHa KoHueHtpaiis; X[ — xnoprekcuauny oOirmokoHat, JIKM — nekaMeToKCHH,
MPMC — mipamicTtun; **** - p<0,0001.

Uytnusicte renotunoBo MPT rpammno3utuBHUX KOKIB (S. aureus, Enterococcus spp.)
JI0 aHTUCENTHUKIB HE BIIPI3HSAIACA Bl UyTJIIMBOCTI 30J0TUCTUX CTA(PIIOKOKIB Ta EHTEPOKOKIB 3
(beHOTUNIOBUMHU O3HaKaMu MHOXHHHOI cTiikocTi. MbuK XI' mono mramiB S. aureus
noctoBipHo nepesuiryBaia MbuK JIKM ta MbuK MPMC y 4,2 ta 1,5 pa3u BianoBiJIHO
(p<0,05). Ilpo mwnamBummuii npotumikpodoHuii edexr JAKM momo renotumoBo MPT
Enterococcus spp. cBiTuniIn Horo OuIbI HIXK yABi4l 1ocToBipHO HUK4Y1 MIK Ta MBbiK nportu
aHanorigynux nmokasHukiB XI' ta MPMC (p<0,001).

MIK XI" ta MIK KM mono renotunoBo MPT Pseudomonas spp. Oynu ynBidi
JOCTOBIPHO HUXYUMHU y TIOPIBHAHHI 3 AHAJIOTIYHUMH BIJMOBIIHUMHU TOKAa3HUKAMU IS
¢enorunoBo MPT npencraBHukiB 1iporo poay (p=0,02; p<0,005). BcraHoBieHO JOCTOBIPHO
Halicnabmry Oakrepiocrarnuny Ait0o XI' Ha reHotunoBo MPT wmramu pony Pseudomonas,
ockuibku oro MIK nepesunryBana MIK JIKM ta MIK MPMC y 3,5 Ta 2,8 pa3u BiAOBIHO
(p<0,01). MIK XTI" ta MIK JIKM, a takoxx MbuK ycix mocnifyBaHHX aHTUCENTHKIB 111010
T€HOTUIIOBO CTIMKUX aruHeTo0akTepit Oylu AOCTOBIpHO HMX4yuMu y 1,5 - 2.4 pazu y
MOPIBHSAHHI 3 AHAJIOTIYHUMHU BIAMOBIAHUMM TOKAa3HUKAMHU IS 130J4TiB 3 (DEHOTHIIOBUMU
O3HaKaMU MHOXHUHHOI pe3ucTeHTHOCTI (p<0,005). JIKM Bon0iB HaWBHINOK AKTUBHICTIO
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mon0 renotunnoBo MPT npeacraBHukiB pony Acinetobacter y nopiBHsiHHI 3 XI' Ta MPMC
(puc. 6).

XTI, MKr/MJ

XTI, MKr/ma

0
MIK (fMPT) MIK (MPT) MBuK (rMPT) MBuK ($MPT) 0
MIK (MPT) MIK (¢MPT) MBuK (rMPT) MBuK (pMPT)

S FHkk

40

[
S

JIKM, MKr/mi
-]

MIK (fMPT) MIK ($MPT) MBuK (rMPT) MBuK (¢MPT)

40

[~y
S

MPMC, MKr/ma

)

MIK (rfMPT) MIK (pMPT) MBuK (rMPT) MBuK ($MPT)

MPMC, MKr/ma

MIK (fMPT) MIK ($MPT) MBuK (rMPT) MBuK ($MPT)

Pseudomonas spp. (n=20) Acinetobacter spp. (n=39)

Pucynok 6 — yytnusicte MPT miramiB 10 antucentTuaHux 3aco6is; MIK —
MiHIMaJbHa 1Hr10ytoua koHneHTpanis, MbuK — miniManbHa OakTepuiiuiHa KOHIIEHTpAIlis;
rMPT — renotunoBo mynbtupe3ucTenTHi mramu, MPT — peHoTUIOBO MyJIbTUPE3UCTEHTHI
mramu;, X[ -xsnoprekcuanny Oirmtokonat, JJIKM — nekameroxcun, MPMC — mipamicTun; * -
p=0,01, ** - p<0,005, *** - p=0,001, **** - p<0,0001, # - 6GakTepiocTaTUYHA i1 Y
nopiBusiHHI 3 JIKM, p<0,001, ## - GakTepunuana aia y nopiusaHi 3 JIKM, p<0,001.

Busiunu, mio nume MbuK XI' nnsg renotunoBo MPT Klebsiella spp. Oyna HIXKYOMO 32
AQHAJIOTIYHUM TMOKa3HWK aHTHUCENTHKA MO0 JaHUX OakTepiil 3 (PEHOTHIOBOI CTIHKICTIO
(p=0,006). MIK ta MBbuK JIKM mono renorunoBo MPT mtamiB pony Klebsiella noctoBipHO
noctynanacs y 2-3,7 pa3u anainoriuaum nokazHukamu XI' ta MPMC (p<0,01).

B pe3ynbrari CTaTUCTUYHOrO aHami3y OTPUMAHUX PE3YJIbTATIB BCTAHOBJIEHO
BIICYTHICTh JIOCTOBIPHOI 3aJIEXKHOCTI MIXX UYTJIMBICTIO JO AHTUCENTUKIB TeHOTUNnoBo MPT
mramiB S. aureus, Pseudomonas spp., Acinetobacter spp., Klebsiella spp. Ta KIJIbKICTIO
HassBHUX T€HIB PE3UCTEHOCTI JO aHTHUOIOTHKIB y iX pe3ucTomMax. BapTo 3ayBakutu, 1o Mix
MbuK JIKM, XI' Ta cki1aioM pe3ucTOMIB €HTEPOKOKIB BCTaHOBJICH] moMipHui (r-CriipMeHa -
0,49) ta cunbHuit (r-Criipmena -0,71) obepHeHi 3B 3K BIANOBIAHO, TP YOMY OCTaHHIN 3
JOCTaTHIM piBHEM cTaTUCTUYHOI 3HauyuiocTi (p=0,01). Ha nmpoTuBary 1ibomy, BCTaHOBJIEHO
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JOCTOBIPHO cepenHii Ta TicHui kopensuiiiai 38’13k MIK ta MbuK ycix mocnimxyBanux
AHTUCENTHKIB 3 ()EHOTUIIOBUMU O3HAKaMH PE3UCTEHTHOCTI rpamMno3uTuBHUX KokiB (<0,0001;
Tab. 2).

Tabnuis 2 — KopensuiitHuii 38’130k MK 4yTIHBICTIO eHoTunoBo MPT mramis
IPAaMIO3UTUBHUX MIKPOOPTaHI3MIB JI0 aHTUCENTHKIB Ta 1X O3HAKAMU PE3UCTEHTHOCTI

MIK MbuK
Mikpoopranismu | AHTHCENTHKHU | KoedilieHT Koedimient

KOpeIsIii p KOpeJIsIii P
XTI 0,72 <0,0001 0,59 <0,0001
S. aureus JAKM 0,74 <0,0001 0,72 <0,0001
MPMC 0,74 <0,0001 0,65 <0,0001
XTI 0,87 <0,0001 0,72 <0,0001
Enterococcus spp. JAKM 0,84 <0,0001 0,79 <0,0001
MPMC 0,87 <0,0001 0,80 <0,0001

Busineno goctoBipHuit momipuuii 38’5130k Mix MIK XI', MPMC, a Takox TicHU#
kopemsiuiiaui 38’530k 3 MIK JIKM Tta ¢eHoTunoBuMu oO3HaKaMHu pe3ucTeHTHOCTi MPT
mraMiB Acinetobacter spp. (tabdn. 3). Kpim toro MbuK JIKM ta MPMC nemouncTpyBamu
JIOCTOBIpHY TOMIpPHY 3aJIeXKHICTh BiJ (PEHOTUMOBUX OJHAK CTIMKOCTI Acinetobacter spp.
BusiBneno noctoBipHuil TicHUM KopensuidHuil 3B’s30k Mk MIK ycix mochimpkyBaHUX
anTucenTukiB Ta (peHorunoBuMu o3Hakamu MPT mramiB pony Pseudomonas 1 Klebsiella
(p<0,05). B cBoto uepry, nume MbiK JIKM nepeOyBana B 1OCTOBIpHIiil CUIIbHIN 3aJI€KHOCTI
BiJ (DEHOTHIIOBUX O3HAK PE3UCTEHTHOCTI Pseudomonas spp.

Tabmuus 3 — Kopensuiiinuii 38’ 130K MK 4y TauBICTIO peHoTunoBo MPT mrTamis
IrpaMHEraTUBHUX MIKPOOPTraHi3MiB JI0 aHTUCENTHUKIB Ta iX 03HaKaMU PE3UCTEHTHOCTI

MIK MbuK
Mikpoopranismu | AHTUCENTUKH | KoedilieHT Koeimient
KOpesii P KOopeJsii P
XTI 0,43 0,01 0,29 0,07
Acinetobacter spp. JAKM 0,87 <0,0001 0,41 0,01
MPMC 0,41 0,01 0,42 0,01
Pseudomonas spp. XT 0,76 0,02 0,61 0,07




JIKM 0,87 0,002 0,76 0,02

MPMC 0,84 0,002 0,49 0,13

Klebsiella spp. XT 0,78 0,008 0,76 0,008
JIKM 0,75 0,003 0,75 0,003

MPMC 0,76 0,008 0,66 0,02

Po3xinn 6 BUCBITIIIOE YYTIMBICTh AOMIHYIOUHMX MYJbTUPE3UCTEHTHUX 30yaHUKIB 133
M’ sskux TKanuH LIJIJ] o MA Ta ix KoMO1HOBaHOI i 3 aHTUCENITUKAMU.

JloBeneHo, 110 MPOTUMIKpOOHA aKTUBHICTh apTuKainy moa0 MPT mramiB S. aureus Ta
CONS nocToBipHO MepeBUIIlyBajia Taky Jiokainy y 1,5 pa3a Ta MeniBakainy — mMaixe yaBidi.
BonHouac, pe3ynpTaT He 3ajie’kaB BiJI KOHIEHTpalii aJpeHaliHy Yy CKJIaJl Mpenapary.
Bceranosneno, mo MPT Enterococcus spp. MpOsBISUIH HIXKYY YyTIUBICTh 10 MA (puc. 7).

Aprukain+0,01 mr aapenaniny . - |
Aprukain+0,01 mr axpenaniny| * . {

Aptukain+0,006 mr aapenainy . - }
Aprukain+0,006 mr aapenaniny| | Fokkk
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S. aureus (n=54) Enterococcus spp. (n=40)
Pucynok 7 — Xapakrepuctuka 4yTauBocTi MPT kiliHIYHUX 1305TIB 10 MA; ***%* -
p<0,0001; *** - p<0,001; ** - p<0,005.

[Ipote, cnimbHa a1 yCiX KOKIB 3aKOHOMIPHICTh IIOAO MPEBATIOBAaHHS ApPTUKAIHY
30epiranaca. MIK aprtukainy nns MPT enerpokokiB gocTtoBipHO mnepeBuilyBaia MIK
MemnBakainy y 1,6 pasa, mpore cratuctuyHo He BiapizHsiacs Bin MIK migokainy. MIK
ninokainy (4,11+2,02 mr/mi) ta aptukainy 3 0,01 mr 1 0,006 mr aapenaniny (3,32+1,79 mr/mn
ta 3,64+1,80 mr/mn BianoBigHo) anss MPT wmtamu pony Streptococcus 3HaxoanIncs Manxke
Ha OJTHOMY PiBHI, IEPEBUITYIOUN MPOTUMIKpOOHMIT ehekT MeniBakainy y 1,5 pasza ta 1,7 paza
BianoBigHo ( p<0,0001). Bcranosneno HaiiBunuii nokazuuk MIK meniBakainy (6,66+1,60
mr/mi) st MPT wmramiB Kocuria spp., 10 BKa3yBajdo Ha HOTO JOCTOBIPHO HUXKYHUUN
npotubdaktepianbuuil edekt y nopiBusHH1 3 MIK nigokainy ta MIK aprukainy y 1,7 ta 1,9
paza BignoBiaHo (p<0,0001).

MIK ninokainy (11,5+6,25 mr/min) ta aptukainy (15,0015,27 mr/mn ta 14,00+5,16
mr/mi) s MPT npencraBHukiB poaunu Pseudomonas Oynau noctoBipHo Hux4yuMu 3a MIK
MemiBakainy y 2,3 pa3a ta 1,8-1,9 pasza Bignosigno (p<0,0001; puc. 8). Iopsia 3 uum, MIK
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ninokainy nust MPT Acinetobacter spp. (7,93+3,41 mr/mn) 6yna qoctoBipHO HIXYO0 32 MIK
MemiBakainy y 2,9 paza (p<0,0001) ta 3a MIK aprukainy — y 1,6 paza (p<0,005),
NIATBEPAKYIOUN HailOouiblly edekTuBHICTh Jifokainy nporu MPT amineroOaktepiii. Ha
nportuBary ubomy, MIK migokainy (7,71+4,70 mr/mn) ana kiniHiyHux mramie MPT kneOcien
Oyna goctoBipHO HIWXKYOIO y 2,4 pa3a 3a MIK meniBakainy (p<0,001) ta yasiui — 3a MIK
aptukainy (p<0,05).

Aptukain+0,01 mr agpenaniny Aprukain+0,01 Mr aapenaxiny

Aprukain+0,006 mr aapenaniny § Aprukain+0,006 Mr aapenainy

MeniBakain Menisakain

Jlinokain

Jlinokain

0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32

Mr/ma Mr/w

Pseudomonas spp. (n=10) Acinetobacter spp. (n=29)
Pucynok 8 — Xapakrepuctuka uyTiauBocti MPT kiiHiuHMX 130J8TIB 10 MA;
FEEE - p<0,0001; *** - p<0,001; ** - p<0,05.

[Moeqnana mis XI' Ta apTukaiHy 3 pI3HOIO KOHILEHTPAIEK aJpeHANIHY CIpUsiia
nocroBipHomy 3HMkeHHI0O MIK antrncentuka y 1,6-2,0 paszu monao ycix npocmigaxyBanux MPT
IITaMiB IPAMIIO3UTUBHUX KOKIB, OKpiM KoKypii. A OIIK qis XTI ta apTukainy s nepeBaxHo1
OUIBIIOCTI TPAaMIO3UTUBHUX KOKIB HE NIEPEBUILYBAB OJUHUIIIO, TIATBEPIKYIOUH iX aJUTUBHY
npoTuMikpoOHny aito. [loennanns XI' 3 aij0kaiHOM JOCTOBIPHO MiABUIILYBAJIO MPOTUMIKPOOHY
aKTUBHICTh AHTUCEINTHKA JIMIIE MPOTH €HETPOKOKiB y 1,6 pazu, a ix ®DIIK cBiguuB mpo
aIUTUBHUHN €(EeKT.

[IpucyTtHicTh  CcyOOakTepiOCTaTUYHUX  KOHIEHTpalllil  apTUKaiHy  CHpusijia
noctoBipHomy 3HkeHHI0 MIK JIKM mogo ycix gocnipkyBanux MPT rpamno3uTuBHHX
kokiB y 1,4-1,7 pa3za. BcranoBneno noctoBipHe 3HMXeHHsA y 1,4-1,5 paza MIK JIKM vy
KoMmOiHarii 3 aimokainom oo mramMiB CONS ta Streptococcus spp. Ta 3 MeiBaKaiHOM 111010
Enterococcus spp. @UK nns Bume3azHadyeHUX KOMOIHALIA 3acBIIUYBaB AaJWTHUBHY
MPOTUMIKPOOHY Ai0.

B cBoto uepry cnoctepiranu goctoBipue 3HuxKeHHS MIK MPMC y 1,5-1,7 pa3u nuiie
y MOPUCYTHOCTI apTUKaiHy mojo ycix MPT rpaMmo3uTHBHUX KOKIB, OKPIM 30JIOTUCTHUX
ctad110KOKIB Ta KOKypiid. A ®PIIK Takoro noegHaHHs BKa3yBaB Ha aIUTUBHY MPOTHUMIKPOOHY
TTO.

Bceranosneno, uo noegnanusg MA 3 XI' He BIUIMBallo Ha MPOTUMIKPOOHY aKTUBHICTh
OCTaHHBOTO MO0 ycix pocaimkyBanux MPT mtamiB rpamaeratuBHux 0aktepiit. Came Tomy
OIIK noeananus XI' 3 MA BkasyBaidum Ha iX IHAMU(PEPEHTHY NPOTUMIKpOOHY niro. Ha
MpOTUBAry IbOMYy, MPUCYTHICTh CyOOaKTepiOCTATUYHUX KOHIIEHTpaIlliil MemiBakaiHy Ta
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apTUKAiHy 3 pi3HUM BMICTOM aJIpeHaiHy CpUsiiv AocToBipHOMY 3HIKeHHI0 MIK JIKM momno
MPT Pseudomonas spp., Acinetobacter spp., Klebsiella spp. y 1,6-1,8 paza. [IpotumikpoOHa
aktuBHiCTh MPMC 3HaunMo migBuinyBanacs y 1,5 pasa y moegHaHH1 3 apTUKaiHOM IIOJI0
kiedcien ta y 1,6-1,8 paza — 3 apTukaiHOM 1 MemiBakaiHOM IOJO aliHeToOakTepid. s
BUILEBKA3aHUX KOMOIHAIIA aHTUCENTUKIB Ta MA BCTaHOBJIEHO aJUTHUBHY KOMOIHOBaHY
MPOTUMIKPOOHY AiIO.

Po3nin 7 npucBsueHu MIKpOOi10JIOriYHOMY OOIPYHTYBAaHHIO cTpaterii 0opoTb0u 3
aHTUO10TUKOpEe3uCcTeHTHUMU 30yaHuKamu 133 M’ axux tkanun HIJII.

Ha ocHOBI oTpuMaHuX pe3yJIbTaTiB JIOCHIKEHHS Ta 3 ypaxyBaHHSIM TIJ100aJbHUX
peKOMeHAaIld 00 CTPUMYBAHHS aHTHUMIKPOOHOT PE3UCTEHTHOCTI AOLUIBHO cHOpMYyBaTH
KOMIUIEKCHY CTpaTerito 00poThOu 3 pe3sucTeHTHUMU 30yauukamu 133 m’axux tkanud LIJI/].
Taka cTpaTeris NOBMHHA TOE€AHYBaTH TMPUHIIUIN JIOKAIBHOTO KOHTPOJIO 1HQEKIII],
pallioHaIbHOTO BUKOPUCTAHHS aHTUOIOTUKIB Ta ONTUMAJIBLHOIO MiA00pPY CYMPOBIIHOI Tepamii
BianmoBiaHO 1o maxoaiB BOO3 ta knacudikarii antudbaktepianbHux npemnapatiB AWaRe.

1. IlpiopuTeT TOKaIBbHOTO KOHTPOJIIO 1H(DEKIIIT

[lepuium eramom ctpaterii mMae OyTu eQdEKTUBHE 3HUXKEHHS OaKTepiabHOTO
HAaBAHTAKEHHA Yy BOTHMINI 1H(EKIIl 3a JONOMOIOK MICHEBHX AaHTHUCENTUYHUX 3aC00iB.
OTpuMani pe3yJbTaTH MOKa3alu, 0 32 PIBHEM IPOTUMIKPOOHOT AKTUBHOCTI 111010 30y IHUKIB
133 M’sikux TkanuH IJIJ] aHTHCENTUKU pO3TAIIOBYIOThCA Yy Takik mociaigoBHocTi: JJKM —
MPMC — XT.

Bukopucranns OUIbII aKTUBHUX AHTUCENTHKIB HA €Taml MNEPBUHHOI XIPYprivyHOi
00pOOKM paHU JO3BOJISIE MIBUIIE 3MEHIINTH MIKpOOHE HaBaHTAXEHHS, 0 3HUXKYE MOTPeOy
y CHCTEMHOMY 3aCTOCyBaHHI aHTHUOIOTHKIB 1 BIJANOBIJIa€ MPUHIMIAM aHTUMIKPOOHOT
palioHaIbLHOCTI.

2. PantionanpHuii Bu6ip MA 3 ypaxyBaHHSIM iX aHTUMIKPOOHUX BJIACTUBOCTEM

BcranoBieno, mo MA MarTh BIIaCHY MNPOTHUMIKPOOHY AaKTHUBHICTb 1 MOXYTb
MOTEHIIIOBATH JIIF0 aHTUCENTHUKIB. 30KpeMa, JJid IPaMIO3UTUBHUX 30yHUKIB €(PEKTHUBHICTD
MICLIEBUX AHECTETUKIB 3MEHUIYETbCS y Takid MOCIIJOBHOCTI: apTUKaiH — JIAOKaiH —
MermiBakaiH. [[ns rpaMHeraTuBHUX OakTepidl MOPSAIOK ACIIO 1HIIWHN: JIiIOKaiH — apTUKaiH —
MeTiBaKaiH.

Binburicte mocniKyBaHUX aHTUCENTUKIB JEMOHCTPYE aIUTUBHUN MPOTUMIKPOOHUI
eeKT 3 apTHUKaiHOM, 10 CYNPOBOIKY€EThCs 3HMKEeHHSIM MIK anTtucentTuunux npemnaparis. Le
Ma€ BaXJIMBE MPAKTUYHE 3HAYEHHS, OCKIIBKH JO3BOJISIE MIIBUITUTH €PEKTUBHICTD JIOKATBHOT
aHTUMIKpOOHOI Tepamii 0e3 30uUIbllIeHHs 103 mnpenapariB. Bunstkom € komoOiHamis XI' 3
apTUKaiHOM 1moa0 Acinetobacter spp. Ta Pseudomonas spp., 1€ aTuTUBHUM e(peKT He
cnoctepiraBca. OTxe, mia 4ac BUOOPY aHECTETHKA Ta aHTHCENTHKA JOIIJILHO BPaXOBYBaTH
HMOBIpPHY €T10JIO0T10 1H(EKIII].

3. ParionansHa aHTUOI0TUKOTEpAIis BiAMOBIAHO 10 kKiacudikaiii AWaRe

CuctemMHa aHTHOIOTUKOTEpamiss TOBUHHA 3aCTOCOBYBAaTHCS 3a MPUHIUIAMU
palioHaTbHOTO BUKOPUCTAHHSI aHTUOIOTUKIB 13 MPIOPUTETOM IpemnapariB rpynu Access, 110
MarOTh HIDKYHMHN pU3UK POpMYBaHHS pe3UCTEHTHOCTI. J1Jist eMmipudHOro jikyBaHHs 133 M’ akux
tkanuH JIJI, cnpuymHEHHX TpPaMIO3UTUBHUMHU OaKTEpisMH, AOLUIBHUM € HACTyIHUU
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MOPSAOK 3aCTOCYBaHHsI aHTUO10TUKIB: Access TeHTaMIIUH / KIIIHAAMIIUH / OCH3UINEHIIWIIH;
Watch Bankominuu / HOpdIOKCalMH / a3UTPOMILIMH / MOKCi(hIOKCAMH / KIAPUTPOMILIUH /
epUTPOMIIIUH / 1€ OKCUIIHH.

JIns rpaMHeraTuBHUX 30yJAHUKIB PEKOMEHJOBAHO HACTYIIHY MOCIIIOBHICTh: AcCCEsS:
amikamuH / reHTaMinuH; Watch: meponenem / imineneM; Reserve: mepornenemM-BadbopOakTam /
IMineHeM-pesieOaKTaM.

Takuii MiAX1A BIANOBIMAE PEKOMEHAAIISIM TJOOAJbHUX MporpaMm OoOpoThOM 3
AHTUMIKPOOHOIO PE3UCTEHTHICTIO, OCKUIBKH Tepedavae 3acTOCYBaHHS MpemnapariB pe3epBy
JuIe |y  BUMAAKaX Hee(PEeKTHBHOCTI CTaHAApTHOI  Tepamii abo  MiATBEPIAKEHOT
MYJIbTUPE3UCTEHTHOCTI 30y THUKA.

4. IuTerpoBaHuil MiAXia 10 CTPUMYBAaHHS aHTUMIKPOOHOI pe3UCTEHTHOCTI

EdextuBna Oopothba 3 pesucteHTHUMHU 30yaHukamu [33 m’skux Tkanun IJI]
MOBUHHA 0a3yBaTHCs HA MOEAHAHHI KUTBKOX KIIFOUOBUX KOMITOHEHTIB:

. edexTUBHA XipypriuHa caHailis iH(EeKI1HHOr0 BOTHUIIA;

. MPIOPUTETHE 3aCTOCYBAHHS BHCOKOAKTHMBHUX AHTUCENTHKIB JIS JIOKAJIBHOTO
KOHTPOJIIO 1H(EKITIT;

e  pauioHaJbHUN BHOIp MICLEBUX AHECTETHUKIB 3 ypaxyBaHHSIM iX aHTUMIKPOOHUX
BJIACTUBOCTEH;

. BUKOPHUCTAHHS aAUTUBHUX KOMOIHAII aHTUCETITUKIB 1 MICIIEBUX aHECTETHKIB;

. MoeTarHa aHTUO10TUKOTEpanis BiANOBIIHO A0 kinacudikamii AWaRe;

. MIKpOOIOJIOTIYHHIT MOHITOPUHT Ta KOPEKIlisl JIKyBaHHS 3a pe3yJbTaTamMu
TE€CTYBaHHS YyTJIUBOCTI.

TakuM YWMHOM, 3alpONOHOBAaHA CTPATETisl JO3BOJSE OJHOYACHO IIJIBUIIUTH
e(eKTUBHICTD JIKyBaHHS 1H(PEKIIHHO-3aMaIbHUX MPOIECIB Ta 3MEHIIUTH CEJEKIINHUN THCK
aHTUOIOTHKIB, WIO0O € KIIOYOBUM €JIEMEHTOM TIJOOAJbHOI TMOJITHUKM CTPUMYBaHHS
AHTUMIKPOOHOI pE3UCTEHTHOCTI.

BUCHOBKU
B nucepraumiiiniii  poOOTI HaBeAEHO TEOPETUYHE y3arajJbHEHHS W  HOBE
EKCIIEpUMEHTalIbHE  HAyKOBE  OOIPYHTYBaHHSI  BHPIIICHHS  aKTyaJlbHOI ~ HAYyKOBOI1
npoOJieMH — MIABUIIEHHS e(PEeKTUBHOCTI MPOQPIIAKTUKU Ta JIKYBaHHS 1H(EKIIIMHO-3amaTIbHUX
3aXBOPIOBaHb M’ IKUX TKaHWHU HIEIEHO-JIUIIEBOT JUISTHKA B yMOBax
aHTUO10TUKOPE3UCTEHTHOCTI 30yJHUKIB LIJISAXOM MIKpPOOIOJOTIYHOTO OOIPYHTYBaHHS HOBOI
cTpaTerii 3acTOCyBaHHs MPOTUMIKPOOHHX 3aCO01B.

1. Mikpo6ioTta, acouiiioBana 3 133 m’sikux Tkanun IIJIJ[, xapakTepusyerbcs psaom
0COOJMBOCTEW BUIOBOTO Ta KUIBKICHOTO CKJIaqy 1 MpeACTaBlieHa YMOBHO-IATOTEHHUMH Ta
MaTOr€HHUMH KOKaMH, TMEPEBa)XHO MpeACTaBHHUKAMH HOPMOOIOTHM POTOBOi MOPOKHUHU, a
takoxk HI'HB. IlpoBimHy poiib BiAirparoTh T'paMIO3UTHBHI KOKU poaiB Staphylococcus,
Streptococcus, Enterococcus 1 Kocuria. llpu opontorennux 133 Streptococcus spp.,
Enterococcus spp. Ta Kocuria spp. BUABISAIOTH AOCTOBIpHO Yactimie — Ha 14,6 %, 7,5 % Ta
10,9 % BianoBigHO, MPOTH 1HGEKI1 HEOJOHTOTEHHOTO MOXOKEHHS, MPUUOMY 1X YaCTOTa €

22



BHIIOIO MPU OJIOHTOT€HHHMX (hIerMoHax, HiK mpu abcriecax. Hatomicts Acinetobacter spp. 1
Pseudomonas spp. nputamanHi auiie 1715 HEOAOHTOreHHUX 133, e mpu iermMoHax ix yactoTta
MOSIBY MIEPEBUIIY€E TaKi MOKa3HUKHU Npu adcuecax Ha 29,7 % Ta 12,2 % BianosigHo (p=0,01).

3aranbHUI piBEHb MIKPOOHOTO HABAHTAKEHHS Y BOTHUII 1H(EKIIIi IPU OJIOHTOT€HHUX
133 (8,43+0,71 1g KYO/mn) y 1,3 pa3u nepeBuIly€e BiANMOBIAHUN MOKAa3HUK MPHU 1HPEKIIAX
HEOJOHTOreHHOro renesy (6,35+0,43 1g KYO/mn, p<0,05).

2. [3onsTn 30ynuukiB 133 M’ saxux Tkanun JI/] xapakTepu3yroTbCcsi BACOKUM PIBHEM
aHTHUO10TUKOPE3UCTEHTHOCTI A0 OUIBIIOCTI JOCHKyBaHUX mpemnapatiB. Cepen S. aureus
24,5 % mtamiB CTIMKI 10 OCH3WINEHINWIIHY Ta HEePOKCUTUMY, a TaKOX JIEMOHCTPYIOTh
3HaQ4YHY PE3UCTEHTHICTh A0 amiHormko3uaiB (47,2-55,7 %), xminpaminuny (61,3 %) 1
TeTpauukiiny (42,5 %), npu HaltHUKY1H CTIMKOCTI 10 BaHKOMIUHY (6,6 %) Ta PTOpXiHONIOHIB
(10,4 %). CONS, Enterococcus spp., Streptococcus spp. Ta Kocuria spp. TakoX TPOSIBIISIIOTh
BHCOKY PE3UCTEHTHICTh N10 [-JaKkTamiB, aMiHOTJIKO3UIIB 1 (DTOPXIHOJIOHIB, 30Kpema Jis
Streptococcus spp. Bona cranosuna 61,7 % no B-nakramis ta 71,7 % 10 GpTopxiHONOHIB, a 15
Enterococcus spp. — 53,7 % no reataminuny 1 50,0 % no ninezoniny. Cepea rpaMHEraTUBHUX
OakTepiil HaWBUII MOKA3HUKU PE3UCTEHTHOCTI CIIOCTepiratoThes y Acinetobacter spp. (55,6—
61,1 % no xapbamenemiB; 64,8-72,2 % no ¢topxiHonoHiB) Tta Pseudomonas spp. (54,5—
59,1 % no dropxinonoHi; 36,4-54,6 % no P-nakramib). Klebsiella spp. XapakTepu3yrOThCs
BHUCOKOIO cTilikicTio a0 mneHiuwniHiB (50,0-70,8 %), uedanocnopunis (33,3-50,0 %) 1
kapOanenemiB (37,5-54,2 %), Toni sk y Sphingomonas spp. HailluacTille PE3UCTEHTHI [0
dbropxinonoHiB (46,7 %).

[IporHo3 3a METOJIOM €KCIOHEHI[IWHOTO 3rIaJ)KyBaHHS CBIIYUTH PO MOXKIIMBE
3pOCTaHHS PE3UCTEHTHOCTI S. aureus ynpoa0BX HACTYTHUX 5 pokiB A0 neHinutiHIB (+18,0 %),
¢dropxinononis (+20,0 %), makponiais (+35,0 %), renraminuny (+33,3 %) Ta BaHKOMIIIUHY
(+16,7 %). MareMaTnuHe TPOTHO3YBaHHA TaKOX TIOKa3ye€ WMOBIpHE MIABUIIECHHS
pe3ucTeHTHOCT1 Enterococcus spp. no amminwiiny (+35,7 %), dropxinonoHis (+17,7 %),
kKapOaneHemMiB Ta amiHormiko3uaiB (+3,3-3,8 %). [Hns Streptococcus spp. OYIKyeTbCs
3pocTanHs [-lakTaMHOi pe3ucteHtHocti Ha 10,2 %, g0 ¢ropxiHonoHiB — Ha 26,3 %, 10
KiiHAaMinuay — Ha 20,2 % npoTsAroM HaCTYMHUX S POKIB.

3. Cepen 30ynuukiB 133 m’sxkux Tkanud [JIJ] BuniieHo kio4oBi (EHOTHUIIOBI
pe3ucToTunu. S. aureus MNPENCTABICHI I 'ATbMa PE3UCTOTUIIAMH, HAWUMONIMPEHINI 3 SIKUX
JEMOHCTPYIOTh CTIHKICTh 10 1edanocnopuHiB Ta amiHormiko3uaiB (12,3 %) abo no
MaKpOJIiJIiB, TETPAMKIIHIB 1 JiHKo3aMiaiB (12,3 %). CONS MarTh TpU pe3UCTOTHUIIH, 3 SIKUX
MPOBIAHUN CBIIUYUTH HA PE3UCTEHTHICTH A0 P-maktamiB 1 ¢ropxiHoioHiB (13,0 %). Cepen
YOTUPHOX PE3UCTOTHUIIB Enterococcus spp., HaWOUIbI MOMMPEHUN — 10 BAaHKOMIIUHY Ta
minezonminy (20,7 %). Streptococcus  spp. MalOTh  J1Ba  PE3UCTOTUIH, BKJIIOYHO 3
MYJIbTUPE3UCTEHTHUM 10 [-JIakTaMiB, (TOPXIHOJOHIB, AMIHOTJIIKO3U/IB 1 JIHKO3aMIiJliB
(28,3 %). Kocuria spp. npenctaBlieHI JBOMa pPE3UCTOTUIAMHU, HANUOUIBII YacTUM — [0
MEHIWIIHIB, 1edanocnopuHiB 1 ¢TopxiHoioHiB (21,9 %). HaltnommpeHimui 3 40THUPHOX
pesuctotuniB Acinetobacter spp. 3acBiuy€e CTIMKICTh J0 KapOameHeMiB 1 (PTOPXiHOIOHIB
(27,8 %). Kniniuni mramu Pseudomonas spp. IpeIcTaBiIeH] IBOMa Pe3UCTOTHIIAMH, HAMO1TBIIT
MOIUPEHUN — 10 KapOameHeMiB 1 aMiHOTIIKO3UAIB (22,7 %). IlpecraBuuku Klebsiella spp.
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MalTh JIBa PE3UCTOTUIH, HANUOUIBII YacTUW — J0 KapOameHeMiB, MOHOOAKTamiB 1
aminoriko3uaiB (20,8 %). YmoBHO-naToreHH1 Sphingomonas spp. TPEACTaBIECHI OJHUM
PE3UCTOTHUIIOM, SIKUW XapaKTepU3yeE iX CTIMKICTh 10 NEHIIIIHIB, edeniMmy Ta PTOPXiHOIOHIB
(26,7 %).

4. Anutucentuunuit 3aci6 JIKM Bo0/1iB HaWBUIIOK aHTUMIKPOOHOIO €(PEKTUBHICTIO
moa0 dhenorunoBo MPT mramis S. aureus, CONS, Streptococcus spp., Enterococcus spp. Ta
Kocuria spp., amxe itoro MIK ta MbuK 6ynu B 2-4 pa3u 10CTOBIpHO HUKYUMHU, Y IOPIBHIHHI
3 MIK ta MbuK XI" ta MPMC (p<0,0005). I[IpotumikpoOna aist IKM ta MPMC Ha kiiHi4H1
mramMu Pseudomonas spp., Kl ONpOSIBISIIA (PEHOTUIIOBI O3HAKM MHOXHMHHOI CTIHKOCTI /10
aHTUOIOTUKIB,  XapaKTEPU3YEThCS  Malke  OJHAKOBUMHU  OaKTEpIOCTATUYHUMH 1
OaKTepULIMIHUMHU BIIACTUBOCTSAMHM Ta BOJHOYAC MalKe BUYETBEPO MPOSBISIOTH BHUIILY
OaKTeploCTaTUYHY Ta Maii’Ke BTPUYl BUILY OAKTEPUIMAHY aHTUIICEBIOMOHAIHY Aii, HUK X[
(p<0,0001). Bbaktpiocrarmyna Ta Oaktepuruana ai1i JKM Ha ¢deHoTHUIIOBO CTiiiki
Acinetobacter spp. Ta Klebsiella spp. y 1,5 — 3,7 pazu nepesepuryBaia XI' ta MPMC.

5.T'enotunoBo MPT mtamMu 3010TUCTOTO CTaiIOKOKY € HOCISIMU 5 p13HUX BUJIIB T'€HIB
PE3UCTEHTHOCTI, TOMIHYIOUMMU cepell IKUX Te€HH PE3UCTEHTHOCTI 10 B-nakraMiB [blal of Z,
blaPCl, blaZ], terpanukiiny [tet(38)] Ta pochominuny [fosB]. Pesuctom mpeiacTaBHUKIB
poay Enterococcus mipe/CcTaBlIeHUN B MepPEeBaXKHIN OUIBIIOCTI T€HaMU, K1 BIJMOBIJAIOThH 3a
CTIMKICTh J0 aMIHOTMKO3UIIB [ant(6)-1a, aph(3')-1lla], makponiniB [aacA-ENTI, erm(B),
erm(T), msr(C)], terpauukiiniB [tet(L), tet(M)] ta ninko3aminmiB [lsa(A)]. Y pe3ucromax
rpaMHEraTUBHUX OakTepid BUSBWIM 59 pI3HUX TEHIB, 1[0 AETEPMIHYIOTh CTIHKICTh [0
aHTHO10TUKIB. HaluuciaeHHIIMMHU cepel HUX — TeHM PEe3UCTEHOCTI J0 aMIHOTIIKO3HU/IIB
[aac(6')-1b", aadAl, ant(3")-lla, aph(3")-1b, aph(3')-Vla, aph(6)-1d, armA], B-nmaxrami
[blaIMP-1, blaOXA-10, blaOXA-395, blaOXA-488, blaPDC-12], xnopambenikony [catAl],
MakpodiaiB [mph(E), msr(E)] Ta cynbdaninamimis [sull, sul?].

6. YUyrtnusicte reHotunoBo MPT rpamnosutuBHuX KOKIB (S. aureus, Enterococcus
Spp.) /[0 AaHTUCENTHKIB HE BIIPI3HSATACA BIJI YYTJIMBOCTI 30JOTHUCTUX CTA(PIIOKOKIB Ta
E€HTEPOKOKIB 3 (hEHOTHIIOBHUMHU O3HAKaMM MHOXHWHHOI cTikocTi. MboK XI' mns mrami
S. aureus nocroBipHo nepeBuiyBasia MbuK JIKM ta MbuK MPMC y 4,2 ta 1,5 pa3u
BianmoBigHO (p<0,05). HaitBumuii mpotumikpoOuuii edext JIKM mono renorumnoo MPT
Enterococcus spp. 3acBiAuyl0Th MOro OLIBII HiXK yABIYl moctoBipHo HMx4l MIK ta MBuK
MOPiBHSIHO 3 aHanoriyHumu nokazHukamu XI' ta MPMC (p<0,001). BakrepioctaraTuuHi
BrnactuBocTi XI' ta JIKM mono reHorunoBo MPT Pseudomonas spp. yIBidi JTOCTOBIPHO
HIDKYl y TOPIBHSIHHI 3 aQHAJOTIYHMMU BIJIMOBIAHUMU TMOKa3HUKaMu st (peHotunoBo MPT
npeacTaBHUKIB 1boro poay (p=0,02; p<0,005). BcraHoBiena AoCTOBIpHO Halicnaliia
OakTepiocTaTuyHa Al aHTHUcenTH4HOro 3aco0y XI' Ha reHotunoBo MPT mramu poxy
Pseudomonas, mo nocrynaerbcs BiAnoBiAH1HN 1Hr10yrouiit aii JIKM ta MPMCy 3,5 Ta 2,8 paza
BianoBigHo (p<0,01). Ilokaznuku MIK XI" ta JIKM, a Takoxx MbuK ycix nocuimpkyBaHux
AHTUCETTHKIB 1100 TEHOTUIIOBO CTIMKUX alliHETOOAKTEP1d JOCTOBIpHO HUXKY1 Y 1,5 - 2,4 pa3u
y TOPIBHSHHI 3 aHAJOTIYHUMU BIAMOBITHUMH MOKa3HUKAMH JUIS 130JITIB 3 (DEHOTUIIOBUMU
O3HaKaMU MHOXHUHHOiI pe3ucteHTHOCTI (p<0,005). BoaHouac HaliBU4y YyTJIMBICTb
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reHotunoBo MPT kniniuHi mramu pony Acinetobacter BusBunu 1o JIKM y nopiBusanHi 3 XI'
ta MPMC. Jlume Oaktepuruana ais XI' Ha reHotumoBo MPT mramm Klebsiella spp.
BUSIBUJIACS JOCTOBIPHO BHIIOK 32 aHAJOTIYHY [IIF0 AaHTUCENTHUKA II0J0 (PEHOTUIOBO
aHTUOI0TUKOCTINKHX MITaMiB JaHoro Buay Oaxrtepiit (p=0,006). MIK ta MbuK KM momno
reHotunoBo MPT mmramiB poay Klebsiella nocToBIpHO 3acBiAUylOTh HOro mepeBaru
MPOTUMIKPOOHUX BIACTUBOCTEN 110710 KaeOcien y 2-3,7 pa3u B nopiBHsHHI 3 XI' Ta MPMC
(p<0,01).

7. Cridikicte reHotunoBo MPT 30ynuukiB 133 m’sxkux Tkanun LI (S. aureus,
Pseudomonas spp., Acinetobacter spp., Klebsiella spp.) 10 aHTUCENTUKIB HE TOB’sA3aHa 3
T€HOTUIIOBUMH JIETEPMIHAHTAMH AHTHUOIOTUKOPE3UCTEHTHOCTI, IO MIJATBEP/KYE BUSBICHA
BIICYTHICTh JJOCTOBIPHO1 3aJIEXKHOCT1 MI>K Uy TJIMBICTIO /10 AHTUCENTUKIB Ta KUIbKICTIO HasIBHUX
T'€HIB PE3UCTEHOCTI JI0 aHTUOIO0THKIB Yy iX pe3ucToMax. BUKIIOUEHHS CKIIalaloTh TEHOTUIIOBO
MPT entepokoku, Mizk MBIK JIKM, XI" Ta ckinagom pe3ucToMiB IKUX BCTAHOBJIEHI MOMIPHUHN
(r-Cnipmena -0,49) ta cunbHuit (r-Crnipmena -0,71) obepueni 3B’s13ku BianosigHo (p=0,01),
110 BKa3ye€ Ha MABUIIECHHS OaKTepUIIAHOI €()eKTUBHOCTI aHTUCETITUKIB MTPU 301JIbIIIEHH] FE€HIB
aHTHUO10TUKOPE3UCTEHTHOCTI.

JlocToBipHO cepeAHid Ta TicHUM KopensamiiiHi 3B s3ku MIK ycix mociimkyBaHUX
AHTUCENTHUKIB 3 ()EHOTUIIOBUMHU O3HAKAMHU MYJIbTUPE3UCTEHOCTI T'PAMIO3UTUBHUX KOKIB,
H®T'Hb Tta xneb6cien (<0,05) miaTBEpIXKyIOTh 3HMKEHHS OAKTEPIOCTATUYHOI AKTUBHOCTI
JKM, XT" ta MPMC 31 36unbmenHsaM ix ¢enotunonoi criikocti. MbuK JIKM ta MPMC
JEMOHCTPYIOTh JIOCTOBIPHY TMOMIPHY 3aJ€XHICTh BiJi ()EHOTUMOBUX OJIHAK CTIMKOCTI
Acinetobacter spp., a MbuK JIKM — cunbHy 3alieXHICTh BiJ (DEHOTUIIOBUX O3HAK
pe3ucTeHTHOCTI Pseudomonas spp. lle 3acBiguye, mo Oakrepunuana epextuBHicTh JJKM Ta
MPMC noB’si3aHa 3 (HEHOTUIIOBUMH O3HAKaMHU PE3UCTEHTHOCTI Acinetobacter spp., B TO# 4yac
aK s Pseudomonas spp. Takuil 3B’s130K XapaktepHui numie anga JKM. Bianosiaso,
BUKOPUCTAHHS aHTUCENTUYHHUX 3aC001B € OOTPYHTOBAHUM, 3 TOMITHUMU nepeBaramu JIKM B
60opoTr61 3 MPT kimiHiyHUMHU 1mITaMamMu poaiB Staphylococcus, Enterococcus, Acinetobacter
ma Pseudomonas, He3aJIeXHO BiJl OCOOJMBOCTEN 11X TEHOMHUX XapaKTEPUCTUK
aHTHUO10TUKOPE3UCTEHTHOCTI.

8. 3acobm, SKi 3aCTOCOBYIOTh [IJIsl MICIIEBOi aHECTEe31i BOJOAIIOTh TPOTUMIKPOOHUMHU
BJIACTUBOCTSIMU, 30KpeMa aKTUBHICTh apTUKAiIHYy HE 3aJIEKHO BiJI KOHIIEHTpAIlll aJpeHainy
mono MPT wtamiB Staphylococcus spp., Enterococcus spp., Streptococcus spp., Kocuria spp.
JIOCTOBIPHO MEPEBUIIYE TaKy MemiBakainy — 1,6-2,0 pazu ta 'y 1,5-1,7 pa3u — nijiokainy oo
YCIX TPaMIIO3UTUBHUX KOKIiB, 32 BUKIIOUEHHSIM €HTEPOKOKIB Ta CTpenTOKOKIB (p<0,0001). [ns
MPT npencraBuukiB poauH Pseudomonas, Acinetobacter Tta Klebsiella waliBuIION0O
akTUBHICTIO BoJofie migokain, MIK sikoro y 2,3-2,9 pasu noctoBipHo Hmkui mojgo MIK
MemiBakainy ta y 1,3-2,0 pasu — mono MIK aprukainy (p<0,05). Illo, BiamoBiaHO, 3acBiguye
HalBUpaKEHIII MPOTUMIKPOOHI BIIACTUBOCTI CEpeJl MICIEBUX AHECTETUKIB y apTHUKAiHy Ta
J0KaiHy 11010 TPaMIO3UTUBHUX Ta rpamMHeraTuBHUX 30yaHuKiB 133 M’sakux Tkanun LIJIJ]
Ta PO3ILIKPIOE YABICHHS IIOAO iX JIKYBaJIbHUX BIACTUBOCTEH MpHU 1H(EKIIAX, MOB’I3aHUX 3
AHTUO10TUKOPE3UCTEHTHUMHU 30y THUKAMHU.
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9. lloennana nmist XI' Ta apTUKaiHy 3 PI3HOIO KOHIICHTPAIIEIO apEHATIHY CIIpUSIE
nocroBipHomy 3HMkeHHI0O MIK antncentuka y 1,6-2,0 pa3u monao ycix npocmiaxyBanux MPT
ITaMIB TPAMIO3UTUBHUX KOKIB, OKpiM Kokypiil (p<0,05). IMoenqnanns XI' 3 apTukainom
3a0e3rneuye aAUTUBHY MPOTUMIKPOOHY [il0 IIOA0 OUIBIIOCTI TPAMIIO3UTUBHUX KOKIB
(®IK < 1,0), a B moegHaHHl 3 J1JOKaiHOM MPOTUMIKpOOHA aKTUBHICTH X[ JOCTOBIPHO
MIJIBUIY€THCS JIMIIE TPOTU €HEeTPOKOKIB y 1,6 pasu, a ®DIIK 3acBimuye npo iX aguTUBHUI
edexr. [IpucyTHicTh CyOOaKTEPIOCTATUYHUX KOHIICHTPAIIIN apTUKATHY CIIPUSIE JOCTOBIPHOMY
3amkeHHio0 MIK JIKM mono yeix gocmipxyBanux MPT rpamno3utuBHux KokiB y 1,4-1,7 pasa.
[Toennanns meniBakainy ta JIKM nocroBipHo 3Hmxkye MIK octannboro y 1,4-1,5 pasza mono
mrtamiB  CONS, Streptococcus spp. Ta Enterococcus spp. (p<0,05). DIK gnsa
BBMILI€3a3HAYEHUX KOMOIHAIIM 3acBiuye agUTHUBHY MPOTHUMIKPOOHY [1t0. AHTUMIKpOOHI1
BinactuBocti MPMC nocrtoBipHO miaBumyrooThess y 1,5-1,7 pas3a aumie y OpHCYTHOCTI
aptukainy mojo ycix MPT rpamnosutuBHuX KOKiB (p< p<0,05), OKpiM 30JOTHUCTUX
cTa(JIOKOKIB Ta KOKYpId 3 HasBHOI aJUTHUBHOIO MPOTUMIKPOOHY HIEI0 TAKOTO MOETHAHHS
(@K - 0,99-1,01).

[Toeqnanuss MA 3 XI' He BIiMBa€e Ha NPOTUMIKPOOHY aKTHUBHICTh OCTAHHBOTO 1010
ycix gocnimkyBanux MPT mitamiB rpaMHeraTUBHUX OakTepiid Ta 3acBiAUye iX iHAUGPEPEHTHY
npoTuUMikpoOHy 1ito. [Ipotumikpobna aktuBHicTh MPMC nocToBipHO miiBUIIY€ThCS Yy 1,5
pasu (p=0,017) y moeaHaHH1 3 apTUKAaiHOM 111010 KiieOcien ta 'y 1,6-1,8 pa3u — 3 apTukaiHoMm 1
MemiBakaiHoM 1oj0 amiHeTtodakrepid (p=0,001 1 p<0,002 BignoBigHo). IIpucyTHICTH
Ccy00aKTepilOCTaTUYHUX KOHIIEHTpAlllil MeMiBakaiHy Ta apTUKaiHy 3 pI3HUM BMICTOM
aZpeHaNiny crpusioTh goctoBipHomy 3HIkeHHI0O MIK JIKM mono MPT Pseudomonas spp.,
Acinetobacter spp., Klebsiella spp. y 1,6-1,8 pa3u (p<0,05), miaTBepKyoun iX aJuTUBHY
KOMOIHOBaHY MPOTHUMIKPOOHY Ait0, 110 MIATBEp/KYye e(heKTUBHICTh 3acTocyBaHHs JIKM y
noeqHanHi 3 MA  gns mikyBawHa [33  M’skux  TkammH  HUJIJ]  3a  ymos
aHTUO10TUKOPE3UCTEHTHOCTI 30y JHUKIB.

10. OtpumaHi pe3ysbTaTh HAYKOBO OOIPYHTOBYIOTHh KOHLENTYaJbHUN MiAXIT 10
panioHanbHOro BUOOpY /st MicieBoi Tepamii 133 M’axux Tkanun LJIJ] anTUMikpoOHHX
3aco0IB 3 ypaxXyBaHHSIM NPOTHUMIKPOOHOT aKTUBHOCTI AHTUCENTHUKIB (3a 3HUXKEHHSM iX
aktuBHOCT1): JKM—->MPM—CXI'. BogHouac 1151 3He00€HHS NPU XIpYpPrivHOMY JIIKYBaHHI
I33 m’sixkux Tkanun HJI/], cnpyunHeHUX rpaMIIO3UTUBHUMU 30y THUKAMH, HAlTIOUUTbHIIIINM
€  3acTocoByHHd MA  BIANOBIAHO 0  iX  MPOTUMIKPOOHOI  aKTHUBHOCTI:
apTUKaiH—J11J0KaTH—>MeIiBaKaiH, 1010 rpaMHEraTUBHUX 30yIHUKIB:
nigokaiH—apTukain—MeniBakaidn. [Ipotu 30yanukiB 133 ™ saxux tkanun IJIJL yci
JOCJII)KYBaH1 aHTUCENTUKYU MPOSBISIIOTh aJUTUBHUN MPOTUMIKPOOHUHN €PEeKT 3 apTUKATHOM,
3a BuKimoYeHHsAM X1 mono Acinetobacter spp., Pseudomonas spp., 10 BapTO BpaxOBYBaTH Ha
eTari BUOOpy mpenapaty Jyuisi 3HeO0JICHHSI Ta aHTUCENTUYHOT 0OpPOOKHM paHu. 3 ypaxyBaHHSIM
PO3MOILTY aHTUO10TUKIB 3T1JIHO AWaRe Ta pe3yibTaTiB BCTAHOBJIEHOT
aHTUOIO0TUKOUYTIMBOCTI JOMIHYIOUMX 30YJIHHKIB, CTpaTU(]PiOKOBaHA MOJENb E€MIIPUYHOI
tepamii npu 133 M’ saxux TkanuH HJI/], cnipuynHeHnX rpaMoO3UTUBHUMHU MIKPOOpTaHi3MaMu,
nependavyae  mpipuTe3alilo  BUOOpY ~— aHTHOIOTHKIB:  TEHTaMIIlUH/  KJIIHIAMIIUH/
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OenswineHinuiain  (rpyma A) —  BaHKOMIUMH/ HOpQIJIOKCAlMH/  a3UTPOMILIMH/
MOKciaokcay/ kiaputpominusd/ eputrpominus/ nedpokcunun (rpyna W). Tomi sk, y
BUMNAJKy  CpaMHEraTUBHUX  OakTepil  pallioHadbHUW  MOAXiA A0  €MIIPUYHOL
aHTUOI0TUKOTEparii nepeadadyae  HACTYNMHHI  MOPANOK  3acTOCyBaHHs: (rpyma A)
aMikalluH/TeHTaminue — (rpyna W) wmeponeHemM/iminnenemM — (rpyma R) Mepomnenem
BepOakTaM/iMiNIeHEM pefladaKTaMm.

OtpuMani naHi OIATBEPKYIOTh HEOOXIAHICTh palllOHATbHOTO, MU(EpeHIIHOBAHOTO
BUOOpPY AaHTHUCENTHKIB, MICIEBUX AHECTETUKIB 1 AaHTUOIOTHUKIB 13 YypaxXyBaHHSM ix
NPOTUMIKPOOHOT aKTUBHOCTI, TUIy 30yJHMKa Ta mpuHUuUNiB Kiacudikauii AWaRe. Takuit
MiJIX17] OOIPYHTOBY€E BIIPOBAKEHHS 0araTOBEKTOPHOI KOMIUIEKCHOI CTpaTerii, CpsMOBaHO1
Ha MIABUIIEHHSA e(ekTuBHOCTI JikyBaHHS [33 M’skux TkanuH UIJIJ[ 3a ymMOB pPO3BUTKY
aHTUO10TUKOPE3UCTEHTHOCTI 30y JHUKIB.

IMPAKTUYHI PEKOMEHJAIIII

1. 3 meTow miABUIIEHHS €(PEKTUBHOCTI AIarHOCTUKU Ta JIIKYBaHHS 1H(EKIIHHO-
3afajbHUX  3aXBOPIOBAHb M SKHMX TKAaHWH  IIEJICTHO-TUIEBOI  JUISHKU  JOIUIBHO
BIPOBA/IP)KYBATH  OOOB’SI3KOBUU  MIKpOOIOJOTIYHUM CYHpPOBiJ JIKYBJIBHOTO MPOIECY.
MikpoOionoriune JOCHiKeHHST HEOOX1IHO MPOBOJUTH 1O MOYATKY aHTHOIOTUKOTepamii 3
BU3HAYEHHSIM BHJIOBOTO CKJIaly MIKPOOIOTH, KUTbKICHOTO PiBHS MIKpOOHOTO HABAaHTa>KCHHS
(KYO/mn) Ta uytnuBocTi A0 aHTUOakTepianbHuUX mnpemnapariB. OcoOIuBY yBary ciif
NPUALUIATH 1AeHTUIKAll  JTOMIHYIOYHUX YMOBHO-ITATOT€HHUX MIKpOOpraHi3MiB
(Staphylococcus spp., Streptococcus spp., Enterococcus spp., a TaKoXX TpaMHETaTHBHHUX
HepepmenTyrounx Oakrtepii). JlOUUIBHUM € CTBOPEHHS JIOKAJIbHUX 0a3  JaHUX
(anTHOIOTHKOrpaM) 3 peryisipuuMm (He piame 1 pasy Ha 6—12 MICSIIB) OHOBJICHHSIM MJIs
MOHITOPUHTY IMHAMIKH aHTUO10TUKOPE3UCTEHTHOCTI Y BIJIIIJICHHI/TIKYBAJIbHOMY 3aKJIa/Il.

2. EmnipuyHy aHTHOIOTHMKOTEpalil0 HEOOXIAHO Mpu3HayaTh audepeHIiioBaHo 3
ypaxyBaHHSIM €TIOJIOTIYHOI CTPYKTYypH 1H(EKIi, ii MOXOMKEHHSI Ta MPOTHO30BAHOTO PIBHS
aHTUO10TUKOPE3UCTEHTHOCTI 30y AHUKIB. [Tpu ogoHTOreHHux 133 1OUUIBHO OpIEHTYBATUCS HA
JOMIHYBaHHSI TPaMIIO3UTHUBHOI KOKOBOi MIKpOOIOTH, TOAl SAK MPU HEOJOHTOIE€HHUX —
BpaxOBYBaTH MOXJIMBY Y4YacThb TIpaMHEraTMBHHUX 30yaAHUKIB (Acinetobacter spp.,
Pseudomonas spp.). PexoMeHI0BaHO  3aCTOCOBYBaTHM  aHTHOAaKTepialibHI  Mpernaparu
BiAmoBiAHO 10 knacudikaii AWaRe:

npenapatu rpynu Access (TeHTaMILNMH, KIIHAAMIIWH, OSH3WINEHINWIIH) K 3aC00U
MepuIoi JiHii;

npenapatu rpynu Watch (gropxinononu, Makpodiiiy, 11edanocnopruHu, BAHKOMIIIIH)
— 33 HasIBHOCTI ITOKa3aHb;

npenapatu rpynu Reserve (kapOameHeMu 3 1Hri0iTopamu [-lakTamasz) — BUKJIIOYHO
MU TSOHKKUX 1HPEKIIIX a00 Hee(heKTUBHOCTI MOMEPEIHBOI Tepartii.

OOOB’S3KOBOI0 € KOPEKIIisl aHTUOIOTUKOTEparii Micias OTPUMaHHSA pe3yJbTaTiB
aHTUOI0TUKOTpaMu (JeecKanailisi), o JI03BOJISIE 3HUZUTH CEJICKIIMHUI TUCK 1 MONEepeIuTH
nojanbiie GopMyBaHHS PE3UCTEHTHOCTI.
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3. V xommnekcHomy sikyBaHH1 133 m’skux tkanun IJIJ] mpiopurter ciiag HagaBatu
MICLIEBI  aHTHUCENTUYHIN  Tepamii sSK €(QEKTUBHOMY KOMIIOHEHTY BIUIMBY Ha
MYJIbTUPE3UCTEHTHY MiIKp00O10Ty. PEKOMEH10BaHO BUKOPUCTOBYBATH aHTHUCENTUYHI 3aCO0H Y
Takii MOCH1OBHOCTI 3a 3HMXKEHHSIM edexTtuBHOCTI: [[KM — MPMC — XI'. AnTucentuku
CHiJ 3aCTOCOBYBaTHM IMpU TMEPBUHHIM Ta MOBTOPHUX OOpoOKax paHu, IO 3abe3neuye
3MEHIIEHHS MIKPOOHOT'0 HABAHTAXKEHHSI, PUTHIYEHHS POCTY MIKPOOPTaHI3MiB Ta M1BUILICHHS
e(heKTUBHOCTI CUCTEMHOI Tepartii.

4. ITpu BUOOP1 MICLEBHX AHECTETHKIB JOLLJIBHO BPaXOBYBATH iX BIIACHY aHTUMIKPOOHY
aKTUBHICTb, 110 MOXXE OyTH JOAATKOBUM (HAKTOPOM MIABUINECHHS €(PEKTUBHOCTI JIIKyBaHHS.
I[Ipu 133, copuyuMHEHUX  TPAMIO3UTHBHUMHM  MIKPOOpPraHi3MaMu, PEKOMEHJO0BAHO
3aCTOCOBYBATH IMpEMApaTH Y TaKii MOCIIIOBHOCTI: apTUKAIH — JIiIOKaiH — MemiBakaiH. [[is
iH(]ex1ii, acorifioBaHMX 3 TpPaMHETaTUBHUMHU OaKTEpisIMHU, JOUUIBHO BUKOPUCTOBYBATH:
Ji0KaiH — apTUKaiH — MeNiBakaiH. BpaxyBaHHS ITuX BIACTUBOCTEH JJO3BOJISIE€ MOTEHIIIOBATH
AHTUMIKPOOHUH e(eKT M1 Yac XipypridyHoro JiKyBaHHS.

5. 3 MeToro miABUIIEHHS €(EeKTUBHOCTI MICIIEBOI aHTUMIKPOOHO1 Teparrii JOIIJIBHO
3aCTOCOBYBATH KOMOIHOBaHE BUKOPUCTAHHS AHTUCEINTUKIB 1 MICIIEBUX aHECTETHUKIB.

[Moeqnanns antucentukis (JKM, MPMC, XT') 3 MmicuieBUMU aHECTETUKAMU, OCOOJIUBO
3 apTUKaiHOM, 3a0e3leuye aAUTHUBHUM MPOTUMIKPOOHMI €deKT Ta crhpusie TOCTOBIPHOMY
3HM)KEHHIO MIHIMaJbHUX 1HT10YyIOUMX KOHIIEHTpaliil antucentukiB y 1,4-2 pas3u. HaitOuipm
BUPOKEHUN €(QEeKT CIOCTEpIraeThCs IMIOJ0 TPAMIO3UTUBHUX KOKIB, TOMI SK IIOJO
rpaMHEraTUBHUX OakTepiil €(eKTUBHICTh KOMOIHAIIA 3aJIeKUTh BiJ BUIY AaAHTUCEINTHKA.
OtpuMani JaHi OOIPYHTOBYIOTH JOIJIBHICTH BUKOPUCTAHHS CyOOaKTeploCTaTUYHUX
KOHIIEHTpAIlill aHECTETUKIB y MO€JHAHH] 3 aHTUCENTUKAMU B KIIIHIYHIN MTPAKTHIL.

6. Ilpu BuOOpi JIKyBaJdbHOI TAaKTUKH HEOOXITHO OPIEHTYBATUCA HAa (PEHOTHUIIOBI
npod iyl aHTUOI0TUKOPEZUCTEHTHOCTI 30y/THUKIB Ta BIIPOBAI)KYBATH 3aX0AU MPOPITAKTUKH 11
MoAaNbIIOro 3pocTaHHs. DEeHOTUNOBI 03HAKU PE3UCTEHTHOCTI MAtOTh OUTBIIT TICHUH 3B SI30K 13
YYTIUBICTIO O AaHTUCENTUKIB MOPIBHSIHO 3 TEHOTUIIOBUMH XapaKTEPUCTUKAMHU, 10 BU3HAYAE
iX Olmplly KIIHIYHY 3HAYYyIIICTh. 3 METOI0 CTPUMYBAHHA AHTUOIOTMKOPE3UCTEHTHOCTI
HEO0OX1THO 00OMeXKyBaTH HEOOTPYHTOBAHE 3aCTOCYBAaHHS AaHTUOIOTUKIB, YHUKATHU iX TPUBAJIOTO
a00 HepalloHaJbHOTO0 BUKOPHUCTaHHS, HaJaBaTU NepeBary JOKajdbHIM aHTUCEeNTUYHIN Tepamii
Ta JOTPUMYBATUCh NPUHIUITIIB aHTUMIKPOOHOI CTIOAPAIIUI-TIPOrPaMHu.

Takum 4YWHOM, 3amporoHOBaHa cTpateris jdikyBaHHs [33 m’skux tkanud HIJI]]
nependayae  KOMIUIEKCHMM — MIAXIJA, OO0 TMO€EJHYE MIKpOOIOJIOriYHO  OOIPYHTOBAHY
aHTUOI0TUKOTEpAIlio, MPIOPUTETHE BUKOPHUCTAHHS AHTHCENTHUKIB, palllOHAJbHUM BUOIP
MICIIEBUX AHECTETUKIB Ta CBO€YACHE XIpypriyHe BTPYYaHHs, IO JO03BOJISE IMiJIBUIIUTH
€(heKTUBHICTH JIKYBaHHS B YMOBaX 3pOCTaHHSI aHTUO10TUKOPE3UCTEHTHOCT1 30y THUKIB.

KawuoBi ciaoBa: aHTHOIOTHKOPE3UCTEHTHICTh, AHECTETHKH, aAHTHOIOTHKH,
AHTUCETITUKU, aHTUMIKpOOHa Ais, 1H(deKIii, 1HPeKI[IHHO-3anaIbHI 3aXBOPIOBAHHS, IIEJIEMHO-
JMIIeBa IIISHKA, M’ sIKI TKAaHUHU, (DJIETMOHH, aOCIIecH, OJJOHTOTeHHA 1H(EKIIis, T1eKaMEeTOKCHH,
MIpaMiCTHH, XJIOPT€KCUJIUH.

CIIMCOK ONYBJIKOBAHMX NPALL 3A TEMOIO JTUCEPTALIIT
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GENERAL CHARACTERISTICS OF THE WORK

Rationale for the choice of research topic and its relevance. According to estimates
by the World Health Organization (WHO), oral cavity diseases affect more than 3.5 billion
people worldwide, with an estimated global prevalence of 45%, significantly exceeding the
prevalence of other diseases of both infectious and non-infectious origin (World Health
Organization, 2022; 2024). Overall, the number of cases of oral diseases per 1 billion exceeds
the number of cases of mental disorders, cardiovascular diseases, diabetes mellitus, chronic
respiratory diseases, and cancer combined (World Health Organization, 2022; Institute for
Health Metrics and Evaluation, 2020). Global expenditures on oral health approach nearly 400
billion US dollars, indicating that this is a global public health problem with severe social and
economic consequences (World Health Organization, 2022).

In turn, infectious-inflammatory diseases (IIDs) of the soft tissues of the maxillofacial
region (MFR) account for approximately 20% of cases in the structure of general surgical
pathology and belong to diseases with a high (10-40%) mortality rate (Fu B., 2020; World
Health Organization, 2022; Faustova M., 2022). It is known that the cause of [IDs of the soft
tissues of the MFR may be a number of non-odontogenic processes such as furuncles,
carbuncles, inflammation of lymph nodes and salivary glands, among others, as well as
complications of odontogenic origin arising through the spread of microorganisms through
destroyed tooth tissues or marginal periodontium into underlying tissues (Tkachenko P. L.,
2018; Al-Nageeb A. J., 2019). IIDs of the soft tissues of the MFR are characterized by a rapid
aggressive course against the background of a sharp deterioration in the general condition of
the patient, posing a potential threat to life, with subsequent spread of inflammation from one
anatomical area to another (Pham Dang N., 2020). The complex of unique anatomical and
topographical features of the MFR, such as a developed vascular network and the presence of
interconnected cellular spaces, contributes to the rapid development of life-threatening
complications: contact mediastinitis, cavernous sinus thrombosis, brain abscess, involvement
of ENT organs, sepsis, etc. (Ng E. M. C., 2022). Therefore, it is evident that [IDs of the soft
tissues of the MFR are considered urgent surgical conditions requiring immediate
comprehensive management involving a multidisciplinary team of specialists: maxillofacial
and plastic surgeons, otorhinolaryngologists, anesthesiologists, infectious disease specialists,
and others. Since patients require multi-stage surgical interventions, often intensive care
measures, and powerful systemic antibiotic therapy regimens (Urbina T., 2021; Pertea M.,
2024; Megas 1. F., 2024).

WHO identifies dentists among the leading medical professionals in terms of antibiotic
prescribing frequency, accounting for about 10% of all prescriptions worldwide (Soleymani F.,
2024; World Health Organization, 2025). Moreover, this indicator shows an increasing trend.
For example, the average number of antibiotic prescriptions per 1000 patients with surgical
pathology of the MFR in the USA is 940, significantly increasing over the past 10 years (Liang
L., 2025). FDI World Dental Federation reports that antibiotic use among dentists is
predominantly excessive and unjustified (Thompson W., 2020). In the USA and the UK, 80%
of antibiotic prescriptions for acute dental diseases are irrational (Thompson W., 2020; UK
Health Security Agency, 2024; Ali K., 2024). This pattern is systemic and global, varying by
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region or country, and potentially leads to numerous negative consequences, including the
development of antimicrobial resistance (AMR) (Centers for Disease Control and Prevention,
2018; Thompson W., 2020).

Currently, about 5 million deaths worldwide are associated with AMR, of which 1.3
million were directly caused by resistant pathogens (Antimicrobial Resistance Collaborators,
2022; World Health Organization, 2023). According to official forecasts in the UK, the number
of deaths associated with AMR could reach 10 million per year by 2050 (Antimicrobial
Resistance Collaborators, 2022; O’Neill J., 2016). WHO notes that AMR knows no borders
and spreads rapidly across countries regardless of development levels and income, officially
becoming a priority global public health threat (World Health Organization, 2015). To timely
respond to this problem, the 68th World Health Assembly in 2015 approved the Global Action
Plan to Combat AMR (GAP) and the Global Antimicrobial Resistance Surveillance System
(GLASS), aimed at reducing AMR levels through a multidisciplinary, multi-vector approach.
GAP emphasizes the importance of awareness, surveillance development, research on AMR,
and antimicrobial stewardship, while GLASS stresses the vital need for regular monitoring and
assessment of bacterial resistance to antibiotics (World Health Organization, 2015; 2023).
These documents created a framework of key actions that formed the basis for national
strategies to combat AMR worldwide.

In Ukraine, the National Action Plan to Combat Antimicrobial Resistance was
developed and approved in 2019, and the State Strategy to Combat Antimicrobial Resistance
in 2024 (Cabinet of Ministers of Ukraine, 2019; 2024). Currently, the problem of antibiotic
resistance in dentistry is underestimated and insufficiently studied, leading to decreased
effectiveness in the treatment of IIDs of the MFR. Considering the frequent prescription of
antimicrobial agents by dentists and the severity of IIDs of the MFR, the importance of timely
response to the problem of AMR in dentistry through the development of an effective strategy
for prevention and treatment of IIDs of the MFR, taking into account antibiotic resistance of
pathogens, becomes evident. Such a strategy could improve the effectiveness of prevention and
treatment of IIDs of the MFR and serve as a basis for developing modern protocols and
guidelines for practicing clinicians.

Connection of the work with scientific programs, plans, and topics. The dissertation
was conducted within the framework of comprehensive scientific research projects of the
Department of Microbiology at National Pirogov Memorial Medical University, Vinnytsya:
"Study of the multivector properties of the antimicrobial drug decamethoxine® and its
pharmaceutical forms" (0115U006000), "Investigation of the biological properties of
microorganisms classified by the World Health Organization as 'priority pathogens' posing the
greatest threat to human health, and development of means to combat them" (0117U006903),
"Study of the biological properties of pathogens associated with healthcare-associated
infections and development of means to combat them" (0123U101070), and the Department of
Microbiology, Virology, and Immunology at Poltava State Medical University (PSMU):
"Study of the role of conditionally pathogenic and pathogenic infectious agents with varying
sensitivity to antimicrobial agents in human pathology" (State registration number
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01230U102413; 2023-2027). The author is a participant in segments of the above-mentioned
scientific research projects.

Research Aim. To improve the effectiveness of prevention and treatment of infectious-
inflammatory diseases (IIDs) of the soft tissues of the maxillofacial region under conditions of
antibiotic resistance of pathogens through microbiological justification of a new strategy for
the use of antimicrobial agents.

Research Objectives. To achieve the stated aim, the following research objectives
were set:

1. To establish the etiological structure and monitor the dynamics of species and
quantitative composition of the microbiota in [IDs of the soft tissues of the maxillofacial region;

2. To study antibiotic sensitivity and determine prognostic indicators of antibiotic
sensitivity among dominant conditionally pathogenic clinical isolates of microorganisms in
IIDs of the soft tissues of the maxillofacial region;

3. To identify the main phenotypic resistotypes of dominant pathogens causing I1Ds
of the soft tissues of the maxillofacial region;

4.  To determine the sensitivity of dominant conditionally pathogenic clinical isolates
exhibiting phenotypic signs of multidrug resistance to modern medicinal antiseptics in vitro;

5. To establish genetic determinants of antibiotic resistance and sensitivity features
of dominant conditionally pathogenic clinical isolates exhibiting genotypic signs of multidrug
resistance to modern medicinal antiseptics in vitro;

6. To investigate the relationship between sensitivity of dominant conditionally
pathogenic clinical isolates to antiseptics and their phenotypic and genotypic signs of antibiotic
resistance;

7. To determine the sensitivity of clinical isolates of dominant conditionally
pathogenic microorganisms exhibiting genotypic signs of multidrug resistance to local
anesthetics and their combined action with antiseptics in vitro;

8. To develop and substantiate a new strategy for prevention and treatment of IIDs
of the soft tissues of the maxillofacial region under conditions of antibiotic resistance of
pathogens.

Scientific Novelty of the Obtained Results. For the first time, the author conducted a
comprehensive microbiological study of IIDs of the soft tissues of the maxillofacial region,
combining phenotypic and genotypic approaches to studying antibiotic resistance of pathogens
in the respective biotope.

New data were obtained on the etiological structure and quantitative composition of the
microbiota in [IDs of the soft tissues of the maxillofacial region over a five-year observation
period, allowing the identification of key epidemiological trends distinguishing microbiota of
phlegmons and abscesses of odontogenic and non-odontogenic origin. For the first time, it was
reliably established that Streptococcus spp., Enterococcus spp., Kocuria spp., and
Sphingomonas spp. were isolated significantly more frequently from foci of odontogenic I1Ds
of the soft tissues of the maxillofacial region, while non-fermenting gram-negative bacteria
(NFGNB) were isolated only in cases of non-odontogenic origin. A statistically significant
difference in the qualitative composition of microbiota in odontogenic processes was found,
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where Staphylococcus spp. and Enterococcus spp. were significantly more frequent pathogens
of phlegmons than abscesses. Quantitative indicators of microbiota in IIDs foci of the soft
tissues were obtained for the first time, demonstrating higher total microbial colonization in
infections of odontogenic origin compared to non-odontogenic.

New data on variable antibiotic sensitivity of pathogens over the last five years allowed
the first qualitative retrospective monitoring of changes in phenotypic antibiotic sensitivity
profiles of bacteria in maxillofacial pathology. Based on detailed analysis of resistance patterns,
five main phenotypic resistotypes of S. aureus isolates, four of Enterococcus spp. and
Acinetobacter spp., three of coagulase-negative staphylococci (CONS), two each among
Streptococcus spp., Kocuria spp., Pseudomonas spp., Klebsiella spp., and one resistotype of
Sphingomonas spp. persisting in IIDs foci were identified for the first time.

Based on retrospective antibiotic sensitivity data of the studied microorganisms over
the past five years, mathematical forecasting of antimicrobial resistance (AMR) development
among dominant pathogens of infectious-inflammatory diseases (IIDs) of the soft tissues of the
maxillofacial region was conducted for the first time. Mathematical analysis established a
probable increase in AMR levels over the next five years by an average of 25% for S. aureus,
15% for Enterococcus spp., and 19% for Streptococcus spp.

For the first time, the resistomes of representatives of the leading families involved in
the development of infectious-inflammatory diseases (IIDs) of the soft tissues of the
maxillofacial region — Staphylococcus, Enterococcus, Acinetobacter, Pseudomonas, and
Klebsiella — were characterized and new relevant data were presented. The author conducted,
for the first time, a comparative analysis of the sensitivity of dominant pathogens of phlegmons
and abscesses of odontogenic and non-odontogenic origin exhibiting phenotypic and genotypic
signs of multidrug resistance (MDR) to modern antiseptic agents. The study demonstrated for
the first time that phenotypically and genotypically MDR gram-positive pathogens of IIDs of
the soft tissues of the maxillofacial region showed similar sensitivity to antiseptics, with
decamethoxine (DKM) exhibiting a significantly better antimicrobial effect compared to
chlorhexidine bigluconate (CHG) and miramistin (MRMS). Significantly lower sensitivity to
DKM and CHG was found in phenotypically MDR non-fermenting gram-negative bacteria
(NFGNB) compared to genotypically MDR strains, confirming the effectiveness of antiseptics
in the prevention and treatment of infections caused by MDR bacteria. Moreover, the
dissertation statistically demonstrated for the first time the absence of a correlation between
sensitivity to antiseptics of genotypically MDR strains of S. aureus, Pseudomonas spp.,
Acinetobacter spp., Klebsiella spp., and the number of antibiotic resistance genes present in
their resistomes. Among genotypically MDR strains, only the sensitivity of Enterococcus spp.
to DKM and CHG showed an inverse relationship with the composition of their resistomes.
Conversely, a direct correlation was established for the first time between sensitivity to
antiseptics and phenotypic resistance traits of all studied pathogens of IIDs of the soft tissues
of the maxillofacial region.

For the first time, sensitivity of MDR strains isolated from IIDs of the soft tissues of
the maxillofacial region to local anesthetics (LAs) was investigated. New data showed the
highest antimicrobial activity of articaine against MDR strains of gram-positive pathogens of
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IIDs of the soft tissues of the maxillofacial region. For gram-negative bacteria, lidocaine was
the most effective, while articaine and mepivacaine were less effective. The combined effect
of antiseptics and LAs on MDR microorganisms was studied for the first time, expanding
understanding of alternative approaches to controlling microbial resistance in dental practice.
New data showed that the combination of CHG with articaine reduced the minimum inhibitory
concentration (MIC) of the antiseptic against most gram-positive cocci and exhibited an
additive effect, whereas the combination of CHG with lidocaine was effective only against
enterococci. Addition of sub-bacteriostatic concentrations of LAs to DKM and MRMS in most
cases reduced their MICs and provided an additive effect. At the same time, combining LAs
with CHG did not affect the efficacy of the latter against gram-negative strains, but combining
LAs with DKM or MRMS significantly enhanced antimicrobial activity against Pseudomonas
spp., Acinetobacter spp., and Klebsiella spp.

Based on the results, a scientifically justified strategy for prevention and treatment of
IIDs of the soft tissues of the maxillofacial region under conditions of antibiotic resistance was
developed, aimed at optimizing antibiotic therapy, reducing irrational antimicrobial
prescriptions, and using antiseptics and local anesthetics. An order of antiseptic use for local
antimicrobial therapy of wounds in IIDs was established for the first time according to
decreasing antimicrobial activity: DKM — MRMS — CHG. An order of LA use was
developed according to their antimicrobial activity against gram-positive pathogens: articaine
— lidocaine — mepivacaine, and gram-negative bacteria: lidocaine — articaine —
mepivacaine, for anesthesia during surgical treatment.

The obtained results laid the foundation for the creation of new up-to-date cumulative
antibiograms and the development of an antibiotic application algorithm for the treatment and
prevention of infectious-inflammatory diseases (IIDs) of the soft tissues of the maxillofacial
region under conditions of pathogen antibiotic resistance, which can be used to form new
clinical protocols. Considering the distribution of antibiotics according to the AWaRe
classification, an order of drugs for empirical treatment of IIDs of the soft tissues of the
maxillofacial region caused by gram-positive microorganisms was defined for the first time as
follows: gentamicin/clindamycin/benzylpenicillin (Access group) —
vancomycin/norfloxacin/azithromycin/moxifloxacin/clarithromycin/erythromycin/cefoxitin
(Watch group); and for gram-negative bacteria: (Access group) amikacin/gentamicin —
(Watch group) meropenem/imipenem — (Reserve group) meropenem-
vaborbactam/imipenem-relebactam.

Practical Significance of the Obtained Results. The results of the microbiological
studies provided the scientific basis for a strategy for the prevention and treatment of infectious-
inflammatory diseases (IIDs) of the soft tissues of the maxillofacial region under conditions of
pathogen antibiotic resistance. This strategy can be used for the development and
implementation of new therapeutic approaches in maxillofacial surgery. The study results
demonstrate the high efficacy of antiseptics in dental infections caused by multidrug-resistant
(MDR) microorganisms, and the rational selection of local anesthetics (LAs) and antibiotics
for empirical therapy will optimize traditional approaches and improve the effectiveness of
prevention and treatment of IIDs of the soft tissues of the maxillofacial region.
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A method for assessing the antibacterial properties of Kocuria spp. against antiseptics
was developed (Patent No. 158191, C12Q 1/00 GOIN 1/28 GO1N 33/15 No. u202402049, filed
18.04.2024, published 08.01.2025, Bulletin No. 2), as well as methods for determining the
sensitivity of S. aureus and S. epidermidis to antiseptics (Patents No. 155159 and 155160,
various classifications, filed 29.05.2023, published 24.01.2024, Bulletin No. 4). During the
study, technologies for determining the antimicrobial activity of antiseptics (decasan and
chlorhexidine) against standard and clinical strains of microorganisms were improved
(Technology Registration Cards No. 0622U000025, 06220000024, 0623U000075; State
Registration No. 01180004456, dated 27.01.2022). The rights for the use and implementation
of these technologies into the therapeutic and diagnostic process were transferred according to
bilateral technology transfer agreements between Poltava State Medical University (PSMU)
and the Communal Enterprise (CE) "Poltava Regional Dental Center Dental Clinical
Polyclinic" of Poltava Regional Council (Contracts No. 13, 14, and 29 dated 02.01.2023).

The obtained research results have been incorporated into the educational process of
the Departments of Microbiology, Virology, and Immunology; Surgical Dentistry and
Maxillofacial Surgery at PSMU, Ministry of Health of Ukraine; Departments of Microbiology,
Virology, and Immunology and Maxillofacial Surgery at Bogomolets National Medical
University, Ministry of Health of Ukraine; Departments of Microbiology, Surgical Dentistry
and Maxillofacial Surgery, and Therapeutic Dentistry at National Pirogov Memorial Medical
University, Ministry of Health of Ukraine; Department of Prosthetic Dentistry at Horbachevsky
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The results of microbiological studies and the developed strategy for prevention and
treatment of IIDs of the soft tissues of the maxillofacial region have been implemented in the
clinical work of the Maxillofacial Surgery Department of the Communal Enterprise "Poltava
Regional Clinical Hospital named after M.V. Sklifosovsky" of Poltava Regional Council; the
Therapeutic and Surgical Dentistry Department with the Emergency and Urgent Dental Care
Unit of the Communal Enterprise "Poltava Regional Dental Center Dental Clinical Polyclinic"
of Poltava Regional Council; the Maxillofacial Department of Vinnytsia City Clinical
Emergency Hospital; the Center for Ear Microsurgery and Surdonneuroology of the Communal
Enterprise "Rivne Regional Clinical Hospital named after Yuriy Semeniuk" of Rivne Regional
Council; and the Dentistry Department of the Clinical Hospital "Feofaniya."

Publications. The main results of the dissertation work are presented in 43 published
scientific papers (4 of which are single-authored), including 29 articles: 2 in Ukrainian
professional journals of category A (indexed in Web of Science, Scopus), 15 in Ukrainian
professional journals of category B, and 12 in foreign professional journals, including 11
journals indexed in the Scopus scientometric database; 8 abstracts in conference proceedings;
3 patents for utility models; and 3 technology registration cards.

Volume and Structure of the Dissertation. The dissertation is formatted into 368
pages of typed text, of which 315 pages constitute the main part. Its structure includes an
abstract, introduction, literature review, a section describing materials and research methods,
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seven chapters presenting the results of original research, as well as analysis and synthesis of
the obtained results, conclusions, and practical recommendations. The list of references
contains 472 entries, among which 422 sources are presented in Latin script and 50 in Cyrillic.
The work is supplemented with appendices, contains 31 tables, and is illustrated with 73
figures.

MAIN CONTENT OF THE WORK

Materials and Methods of Research. The work is dedicated to the problem of
microbiological justification of the strategy for prevention and treatment of infectious-
inflammatory diseases (IIDs) of the soft tissues of the maxillofacial region under conditions of
pathogen antibiotic resistance.

The dissertation research was conducted in compliance with bioethical principles and
norms and was approved by the Bioethics Committee of National Pirogov Memorial Medical
University (Protocol No. 11 dated 19.11.2025 and Protocol No. 4 dated 18.03.2026).

According to the research objectives, the study was conducted in two stages during
2019-2025. The first stage included patient selection according to inclusion criteria and
collection of biological material samples. At the second stage, dominant pathogens were
isolated and identified from the obtained samples, followed by the study of their biological
properties. The microbiological justification of the strategy for prevention and treatment of
IIDs of the soft tissues of the maxillofacial region under antibiotic resistance conditions was
based on the results of microbiological studies, taking into account WHO recommendations
and regulatory documents of the Ministry of Health of Ukraine regarding antimicrobial
stewardship (Fig. 1).

Patient selection (n = 425)
« inclusion/exclusion criteria « informed consent + compliance with ethical standards

/ Distribution of patients by etiology of IIDs

Odontogenic IIDs (n = 250) Non-Odontogenic IIDs (n = 175)
* Phlegmons (n = 150) + Abscesses (n = 100) + Phlegmons (n = 90) + Abscesses (n = 85)

Collection of biological material

| STAGE

Cultivation, Quantification of microbiota (Ig CFU/ml), Isolation of pure cultures,
Species identification (n=539)
+ Vitek 2 Compact * biochemical test systems

/ Determination of antibiotic sensitivity
» disc-diffusion method (EUCAST) « phenotypic resistotypes
Forecasting the level of resistance for the next 5 years

Identification of multidrug-resistant strains
+ phenotypically (n=233) « genotypically (n=45)

Determination of sensitivity to antiseptics Determination of sensitivity to local anesthetics

Evaluation of the combined action of antiseptics and local anesthetics (FICI)

STATISTICAL ANALYSIS
- descriptive statistics -« t-test, ANOVA, correlation analysis
- forecast (Holt exponential smoothing)

Il STAGE

Microbiological justification of the strategy for the prevention and treatment of soft
tissue infections of the maxillofacial region

Figure 1 — Study Design
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The study involved 425 patients with a mean age of 45+7 years who were treated for
IIDs of the soft tissues of the maxillofacial region and were divided according to the etiology
of the inflammatory process into two groups: patients with odontogenic and non-odontogenic
IIDs of the soft tissues of the maxillofacial region, each further subdivided into groups with
phlegmons and abscesses (Table 1).

Table 1 — Distribution of patients into groups

Patients with Odontogenic I1IDs of the | Patients with Non-Odontogenic IIDs of the
Soft Tissues of the MFR (n=250) Soft Tissues of the MFR (n=175)
Phlegmons (n=150) \ Abscesses (n=100) | Phlegmons (n=90) \ Abscesses (n=85)

Biomaterial samples were collected during surgical intervention in aseptic operating
room conditions using a sterile cotton swab. The obtained material was examined by direct
microscopy with Gram staining and cultured on standard nutrient media. The streak dilution
method was used to isolate etiologically significant microorganisms and determine colony-
forming units (CFU)/mL. Pure cultures were identified using the Vitek2 compact analyzer and
MICRO-LA-TEST STAPHYtest 24 and STREPTOtest 24 systems. Antimicrobial
susceptibility of clinical bacterial isolates was determined by the Kirby—Bauer disk diffusion
method (DDM) and interpreted according to EUCAST criteria. Phenotypic resistotypes were
established based on antibiotic susceptibility profiles by grouping strains with similar
resistance patterns. Phenotypically multidrug-resistant (MDR) strains were defined as resistant
to at least one antibiotic from three different pharmacological groups. Genotypically MDR
strains carrying resistance genes to three or more antibiotic groups were obtained from the live
culture collection of the Department of Microbiology, National Pirogov Memorial Medical
University, Vinnytsya. Whole-genome sequencing was performed using next-generation
sequencing (NGS) at the Walter Reed Army Institute of Research.

Susceptibility of MDR microorganisms to antiseptics and LAs was determined by the
broth microdilution method according to ISO 20776-1. The combined effect of antiseptics and
LAs was assessed by changes in the MIC of the antiseptic in the presence of 1/4 MIC of the
LA, with calculation of the fractional inhibitory concentration index (FICI).

The antiseptics used in the study were: 0.02% decamethoxine solution (DKM), 0.05%
chlorhexidine bigluconate solution (CHG), and 0.01% miramistin solution (MRMS). The local
anesthetics used were: 2.0% lidocaine hydrochloride solution, 3.0% mepivacaine solution, and
4.0% articaine solution with 0.006 and 0.01 mg adrenaline.

Statistical data processing was performed using standard software packages: Microsoft
Excel 2019 (v—macOS:16.30; USA), SPSS Statistics (v—28.0.0; IBM, USA), GraphPad Prism
(v—10.6.1; GraphPad Software, USA), and StatPlus:macPro license program (AnalystSoft Inc.
2024, USA). Licensed software packages GraphPad Prism (v — 10.6.1; GraphPad Software,
USA) and BioRender (BioRender Software, 2025, USA) were used for the construction of
graphs and figures.
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Results and their analysis are presented in six chapters corresponding to the main
scientific directions.

Chapter 3 presents the results of original research on the qualitative and quantitative
composition of the microbiota in the foci of soft tissue odontogenic infections (OTI) of the
maxillofacial region. The spectrum of dominant pathogens in odontogenic and non-
odontogenic phlegmons and abscesses of the maxillofacial region was determined. It was
established that the microbiota of soft tissue OTI in the maxillofacial region is represented by
conditionally pathogenic and pathogenic cocci, as well as non-fermenting gram-negative
bacteria (NFGNB). The dominant among them were gram-positive cocci of the genera
Staphylococcus, Streptococcus, Enterococcus, and Kocuria (Fig. 2).
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Figure 2 - Characteristics of the qualitative composition of the microbiota in the foci

of soft tissue odontogenic infections of the maxillofacial region, abs., %.
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Streptococcus spp., Enterococcus spp., and Kocuria spp. were isolated significantly
more frequently from foci of odontogenic soft tissue infections of the maxillofacial region
(14.6%, 7.5%, and 10.9%, respectively) compared to infections of non-odontogenic etiology.
Moreover, representatives of these genera were significantly more often isolated from patients
with odontogenic phlegmons compared to their occurrence among patients with odontogenic
abscesses. Conversely, Acinetobacter spp. and Pseudomonas spp. were detected exclusively in
foci of non-odontogenic infections, with significantly higher prevalence by 29.7% and 12.2%,
respectively, in cases of phlegmons compared to abscesses (p=0.01). The overall microbial

46



load 1in the lesion site for odontogenic soft tissue infections of the maxillofacial region (8.43 +
0.71 log CFU/mL) exceeded this parameter by 1.3 times (p < 0.05) compared to infections of
non-odontogenic origin (6.35 £+ 0.43 log CFU/mL).

Chapter 4 is dedicated to determining the antibiotic susceptibility of the dominant
pathogens in soft tissue infections of the maxillofacial region and to predictive indicators of
antibiotic resistance development.

Among S. aureus isolates, 24.5% were resistant to benzylpenicillin and cefoxitin,
indicating resistance to all penicillins (Fig. 3). S. aureus strains isolated from patients with soft
tissue infections of the maxillofacial region demonstrated resistance to aminoglycosides (47.2
— 55.7%), macrolides (37.7%), clindamycin (61.3%), and tetracycline (42.5%). Methicillin-
resistant S. aureus isolates exhibited the lowest resistance rates to vancomycin (6.6%) and all
fluoroquinolones (10.4%). Based on the obtained results of disk diffusion method (DDM), five
main phenotypic resistance profiles of S. aureus isolates causing soft tissue infections of the
maxillofacial region were identified.

Clinical isolates of coagulase-negative Staphylococcus spp., as pathogens of soft tissue
infections of the maxillofacial region, showed resistance to benzylpenicillin, cephalosporins,
and carbapenems (50.0 — 54.3%), as well as resistance to all fluoroquinolones at 45.7%,
aminoglycosides (34.8 — 41.3%), macrolides (28.3 — 41.3%), clindamycin (65.3%), and
tetracycline (58.7%). These isolates were characterized by three predominant phenotypic
resistance profiles (Fig. 3).
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Figure 3 — Antibiotic susceptibility of S. aureus (n=106; A) and coagulase-negative
Staphylococcus spp. (n=46; B), %
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For the conditionally pathogenic bacteria of the genus Enterococcus associated with
soft tissue infections of the maxillofacial region, four main phenotypic resistance profiles were
identified. These bacteria exhibited the highest levels of resistance to gentamicin (53.7%) and
linezolid (50.0%), demonstrated pronounced resistance to imipenem and norfloxacin (43.9%
and 25.6%, respectively), as well as to vancomycin (35.4%). Resistance to tigecycline did not
exceed 15.9%.

Streptococcus spp., pathogens of soft tissue infections of the maxillofacial region,
showed a high level of resistance to all B-lactams (61.7%), fluoroquinolones (71.7%),
aminoglycosides (65.0%), and lincosamides (56.6 — 83.3%). The lowest resistance rate among
streptococci was observed for vancomycin (18.3%). Based on antibiotic susceptibility data,
two main phenotypic resistance profiles were established for clinical strains of Strepfococcus
spp-.

Representatives of the genus Kocuria exhibited the highest resistance to
aminoglycosides (59.4%), B-lactams (37.5% —50.0%), and fluoroquinolones (34.4% — 46.9%),
with the lowest resistance level to vancomycin (28.1%). Clinical strains of Kocuria spp.
causing soft tissue infections of the maxillofacial region were characterized by two main
phenotypic resistance profiles.

Clinical isolates of Acinetobacter spp. demonstrated low susceptibility to antibacterial
agents from various groups. The proportions of resistant Acinetobacter spp. to carbapenems
ranged from 55.6% to 61.1%, to aminoglycosides from 57.4% to 59.3%, with the highest
resistance levels observed for fluoroquinolones (64.8% —72.2%). Four predominant phenotypic
resistance profiles were identified for these isolates.

Pseudomonas spp. demonstrates high resistance to fluoroquinolones (54.5-59.1%),
aminoglycosides (54.5%), and all B-lactams, including protected carbapenems (36.4 — 54.6%).
Antibiotic susceptibility testing of Pseudomonas spp. isolates from soft tissue infections of the
maxillofacial region revealed two main phenotypic resistance profiles.

According to phenotypic antibiotic resistance characteristics, the studied Klebsiella
isolates from soft tissue infections of the maxillofacial region were grouped into two main
phenotypic resistance profiles. These isolates exhibited high resistance to penicillins (50.0 —
70.8%), cephalosporins (33.3 —50.0%), carbapenems (37.5-54.2%), monobactams (33.3%),
and fluoroquinolones (41.7-50.0%), with the lowest resistance observed in clinical Klebsiella
strains to aminoglycosides (20.0-29.2%).

Clinical strains of conditionally pathogenic bacteria of the genus Sphingomonas
showed the highest resistance levels to fluoroquinolones (46.7%), penicillins and
cephalosporins (up to 33.3%), and aminoglycosides (26.7-40%), with the lowest resistance to
carbapenems (20.0-33.3%). Based on resistance properties, clinical strains of Sphingomonas
spp. were grouped into one main phenotypic resistance profile.

Predictive indicators based on exponential smoothing forecast a potential increase in
the proportion of penicillin-resistant S. aureus by 18.0%, fluoroquinolone resistance by 20.0%,
macrolide resistance by 35.0%, gentamicin resistance by 33.3%, and vancomycin resistance by
16.7% over the next five years. Mathematical modeling also predicts a sharp increase in
Enterococcus spp. resistance to ampicillin (35.7%), fluoroquinolones (17.7%), carbapenems
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(3.3%), and aminoglycosides (3.8%) during 2024-2028, as well as a potential increase in [3-
lactam resistance among Streptococcus isolates by 10.2%, fluoroquinolone resistance by
26.3%, and clindamycin resistance by 20.2% over the next five years.

Chapter 5 presents the results of studies on the susceptibility of dominant multidrug-
resistant (MDR) pathogens causing soft tissue infections of the maxillofacial region to
commonly used antiseptics in surgical dentistry, which exhibited both phenotypic and
genotypic markers of antimicrobial resistance (AMR).

Didecyldimethylammonium chloride (DDAC) demonstrated the highest antimicrobial
efficacy against phenotypically MDR strains of S. aureus, coagulase-negative staphylococci
(CONNS), Streptococcus spp., Enterococcus spp., and Kocuria spp., as its minimum inhibitory
concentrations (MIC) and minimum bactericidal concentrations (MBC) were significantly 2 to
4 times lower compared to those of chlorhexidine gluconate (CHG) and polyhexamethylene
biguanide (PHMB) (p < 0.005; Fig.4).
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Figure 4 — Characteristics of susceptibility of phenotypically multidrug-resistant

(MDR) clinical isolates to antiseptic agents; A — minimum inhibitory concentration (MIC), B
— minimum bactericidal concentration (MBC); CHG — chlorhexidine gluconate, DKM —
decamethoxin, MRMS — miramistin; **** - p <0.0001; *** - p <0.0005; ** - p <0.005.

The antimicrobial activity of decamethoxin (DKM) and miramistin (MRMS) against
clinical strains of Pseudomonas spp., which exhibited phenotypic markers of multidrug
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resistance to antibiotics, showed nearly identical minimum inhibitory concentrations (MIC)
and minimum bactericidal concentrations (MBC), which were approximately four times lower
than the MIC and nearly three times lower than the MBC of chlorhexidine gluconate (CHG) (p
< 0.0001). The bacteriostatic and bactericidal effects of DKM on phenotypically resistant
Acinetobacter spp. and Klebsiella spp. exceeded those of CHG and MRMS by 1.5 to 3.7 times

(Fig. 5).
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Figure 5 — Characteristics of susceptibility of phenotypically multidrug-resistant
(MDR) clinical isolates to antiseptic agents; A — minimum inhibitory concentration (MIC), B
— minimum bactericidal concentration (MBC); CHG — chlorhexidine gluconate, DKM —
decamethoxin, MRMS — miramistin; **** - p <(0.0001.

Genotypically multidrug-resistant (MDR) Staphylococcus aureus strains harbored five
different types of resistance genes, with dominant genes conferring resistance to B-lactams
[blal of Z, blaPCl, blaZ], tetracycline [tet(38)], and fosfomycin [fosB]. The resistome of
Enterococcus spp. was predominantly represented by genes responsible for resistance to
aminoglycosides [ant(6)-1a, aph(3')-1lla], macrolides [aacA-ENTI, erm(B), erm(T), msr(C)],
tetracyclines [fet(L), tet(M)], and lincosamides [Isa(A4)].

In the resistomes of gram-negative bacteria, 59 different antibiotic resistance genes
were identified. The most numerous among them were genes conferring resistance to
aminoglycosides [aac(6)-1b', aadAl, ant(3")-1la, aph(3")-1b, aph(3')-Via, aph(6)-1d, armA],
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B-lactams [blaIMP-1, blaOXA-10, blaOXA-395, blaODXA-488, blaPDC-12], chloramphenicol
[catA 1], macrolides [mph(E), msr(E)], and sulfonamides [sull, sul?].

The susceptibility of genotypically MDR gram-positive cocci (S. aureus, Enterococcus
spp.) to antiseptics did not differ from that of S. aureus and Enterococcus spp. with phenotypic
multidrug resistance. The minimum bactericidal concentration (MBC) of chlorhexidine
gluconate (CHQG) against S. aureus strains significantly exceeded the MBC of decamethoxin
(DKM) and miramistin (MRMS) by 4.2 and 1.5 times, respectively (p < 0.05). The highest
antimicrobial effect of DKM against genotypically MDR Enterococcus spp. was evidenced by
its more than twofold significantly lower minimum inhibitory concentrations (MIC) and MBC
compared to CHG and MRMS (p <0.001).

The MICs of CHG and DKM against genotypically MDR Pseudomonas spp. were
significantly twofold lower compared to the corresponding MICs for phenotypically MDR

representatives of this genus (p = 0.02; p < 0.005; Fig. 6).
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Figure 6 — Susceptibility of multidrug-resistant (MDR) strains to antiseptic agents;
MIC — minimum inhibitory concentration, MBC — minimum bactericidal concentration;
gMDR — genotypically multidrug-resistant strains, pMDR — phenotypically multidrug-
resistant strains; CHG — chlorhexidine gluconate, DKM — decamethoxin, MRMS —
miramistin; * - p=0.01, ** - p <0.005, *** - p=0.001, **** - p <0.0001, # - bacteriostatic
effect compared to DKM, p < 0.001, ## - bactericidal effect compared to DKM, p < 0.001.
The weakest bacteriostatic effect of CHG was observed on genotypically MDR
Pseudomonas strains, as its MIC exceeded the MICs of DKM and MRMS by 3.5 and 2.8 times,
respectively (p < 0.01). The MICs of CHG and DKM, as well as the MBCs of all studied
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antiseptics against genotypically resistant Acinetobacter spp., were significantly 1.5 to 2.4
times lower compared to the corresponding values for isolates with phenotypic multidrug
resistance (p < 0.005). DKM exhibited the highest activity against genotypically MDR
Acinetobacter spp. compared to CHG and MRMS (Fig. 6).

It was found that only the minimum bactericidal concentration (MBC) of chlorhexidine
gluconate (CHG) for genotypically multidrug-resistant (MDR) Klebsiella spp. was lower than
the corresponding MBC of the antiseptic for phenotypically resistant strains of these bacteria
(p =0.006). The minimum inhibitory concentrations (MIC) and MBC of decamethoxin (DKM)
against genotypically MDR Klebsiella strains were significantly 2 to 3.7 times higher than the
corresponding values for CHG and miramistin (MRMS) (p <0.01).

Statistical analysis of the results revealed no significant correlation between antiseptic
susceptibility of genotypically MDR strains of S. aureus, Pseudomonas spp., Acinetobacter
spp., and Klebsiella spp. and the number of antibiotic resistance genes present in their
resistomes. It is noteworthy that moderate (Spearman’s r = -0.49) and strong (Spearman’s r =
-0.71) inverse correlations were found between the MBC of DKM, CHG, and the composition
of enterococcal resistomes, with the latter correlation reaching statistical significance (p =
0.01). In contrast, significant moderate to strong correlations were established between MIC
and MBC of all tested antiseptics and phenotypic resistance markers of gram-positive cocci (p
<0.0001; Table 2).

Table 2 — Correlation between susceptibility of phenotypically multidrug-resistant
(MDR) gram-positive microorganism strains to antiseptics and their resistance markers

MIC MBC
Microorganisms Antiseptics | Correlation Correlation
coefficient p coefficient P
CHG 0,72 <0,0001 0,59 <0,0001
S. aureus DKM 0,74 <0,0001 0,72 <0,0001
MRMS 0,74 <0,0001 0,65 <0,0001
CHG 0,87 <0,0001 0,72 <0,0001
Enterococcus spp. DKM 0,84 <0,0001 0,79 <0,0001
MRMS 0,87 <0,0001 0,80 <0,0001

A statistically significant moderate correlation was found between the minimum
inhibitory concentrations (MIC) of chlorhexidine gluconate (CHG), miramistin (MRMS), and
a strong correlation with the MIC of decamethoxin (DKM) and phenotypic resistance markers
of multidrug-resistant (MDR) Acinetobacter spp. strains (Table 3). Additionally, the minimum
bactericidal concentrations (MBC) of DKM and MRMS demonstrated a statistically significant
moderate dependence on the phenotypic resistance of Acinetobacter spp. A statistically
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significant strong correlation was identified between the MICs of all tested antiseptics and
phenotypic resistance markers of MDR strains of the genera Pseudomonas and Klebsiella (p <
0.05). In turn, only the MBC of DKM showed a statistically significant strong dependence on
the phenotypic resistance markers of Pseudomonas spp.

Table 3 — Correlation between susceptibility of phenotypically multidrug-resistant
(MDR) gram-negative microorganism strains to antiseptics and their resistance markers

MIK MbuK
Microorganisms Antiseptics | Correlation Correlation
coefficient P coefficient P

CHG 0,43 0,01 0,29 0,07

Acinetobacter spp. DKM 0,87 <0,0001 0,41 0,01

MRMS 0,41 0,01 0,42 0,01

Pseudomonas spp. CHG 0,76 0,02 0,61 0,07
DKM 0,87 0,002 0,76 0,02

MRMS 0,84 0,002 0,49 0,13
Klebsiella spp. CHG 0,78 0,008 0,76 0,008
DKM 0,75 0,003 0,75 0,003

MRMS 0,76 0,008 0,66 0,02

Chapter 6 highlights the susceptibility of dominant multidrug-resistant (MDR)
pathogens causing soft tissue infections of the maxillofacial region to local anesthetics (LAs)
and their combined effects with antiseptics.

It was demonstrated that the antimicrobial activity of articaine against MDR strains of
S. aureus and coagulase-negative staphylococci (CONS) significantly exceeded that of
lidocaine by 1.5 times and mepivacaine by nearly two times. At the same time, this result was
independent of the adrenaline concentration in the formulation. It was also established that
MDR Enterococcus spp. exhibited lower sensitivity to local anesthetics (Fig. 7).

However, the common pattern of articaine predominance persisted across all cocci. The
minimum inhibitory concentration (MIC) of articaine for multidrug-resistant (MDR)
Enterococcus spp. was significantly 1.6 times higher than that of mepivacaine but did not
statistically differ from the MIC of lidocaine. The MICs of lidocaine (4.11 +2.02 mg/mL) and
articaine with 0.01 mg and 0.006 mg adrenaline (3.32 + 1.79 mg/mL and 3.64 + 1.80 mg/mL,
respectively) for MDR Streptococcus spp. strains were nearly equivalent, exceeding the
antimicrobial effect of mepivacaine by 1.5 and 1.7 times, respectively (p <0.0001). The highest
MIC of mepivacaine (6.66 £ 1.60 mg/mL) was observed for MDR Kocuria spp. strains,
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indicating its significantly lower antibacterial effect compared to the MICs of lidocaine and
articaine by 1.7 and 1.9 times, respectively (p < 0.0001).
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Figure 7 — Characteristics of susceptibility of multidrug-resistant (MDR) clinical
isolates to local anesthetics; **** - p <(0.0001; *** - p <0.001; ** - p < 0.005.

The MICs of lidocaine (11.5 £ 6.25 mg/mL) and articaine (15.00 = 5.27 mg/mL and
14.00 + 5.16 mg/mL) for MDR Pseudomonas spp. were significantly lower than the MIC of
mepivacaine by 2.3 times and 1.8-1.9 times, respectively (p <0.0001; Fig. 8). Additionally, the
MIC of lidocaine for MDR Acinetobacter spp. (7.93 £ 3.41 mg/mL) was significantly lower
than the MIC of mepivacaine by 2.9 times (p < 0.0001) and the MIC of articaine by 1.6 times
(p < 0.005), confirming the highest efficacy of lidocaine against MDR Acinetobacter spp. In
contrast, the MIC of lidocaine (7.71 £ 4.70 mg/mL) for clinical MDR Klebsiella strains was
significantly lower by 2.4 times than the MIC of mepivacaine (p < 0.001) and twofold lower
than the MIC of articaine (p < 0.05).
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Figure 8 — Characteristics of susceptibility of multidrug-resistant (MDR) clinical
isolates to local anesthetics; **** - p < (0.0001; *** - p <0.001; ** - p <0.05.
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The combined action of CHG and articaine with varying concentrations of adrenaline
resulted in a significant reduction of the antiseptic’s minimum inhibitory concentration (MIC)
by 1.6 to 2.0 times against all studied MDR gram-positive cocci, except Kocuria spp. The
fractional inhibitory concentration index (FICI) for CHG and articaine for the majority of gram-
positive cocci did not exceed one, confirming their additive antimicrobial effect. The
combination of CHG with lidocaine significantly enhanced the antimicrobial activity of the
antiseptic only against Enterococcus spp. by 1.6 times, with the FICI indicating an additive
effect.

The presence of sub-bacteriostatic concentrations of articaine significantly reduced the
MIC of decamethoxin (DKM) against all studied MDR gram-positive cocci by 1.4 to 1.7 times.
A significant reduction of DKM MIC by 1.4 to 1.5 times was observed in combination with
lidocaine against CONS and Streptococcus spp., and with mepivacaine against Enterococcus
spp. The FICI for these combinations confirmed an additive antimicrobial effect.

In turn, a significant reduction of miramistin (MRMS) MIC by 1.5 to 1.7 times was
observed only in the presence of articaine against all MDR gram-positive cocci, except S.
aureus and Kocuria spp. The FICI of this combination indicated an additive antimicrobial
effect.

It was established that the combination of local anesthetics with CHG did not affect the
antimicrobial activity of CHG against all studied MDR gram-negative bacterial strains.
Therefore, the FICI of the CHG and LA combinations indicated an indifferent antimicrobial
effect. In contrast, the presence of sub-bacteriostatic concentrations of mepivacaine and
articaine with varying adrenaline content significantly reduced the MIC of DKM against MDR
Pseudomonas spp., Acinetobacter spp., and Klebsiella spp. by 1.6 to 1.8 times. The
antimicrobial activity of MRMS significantly increased by 1.5 times in combination with
articaine against Klebsiella spp., and by 1.6 to 1.8 times in combination with articaine and
mepivacaine against Acinetobacter spp. For these antiseptic and local anesthetic combinations,
an additive combined antimicrobial effect was established.

Chapter 7 i1s dedicated to the microbiological rationale for the strategy to combat
antibiotic-resistant pathogens causing soft tissue infections of the maxillofacial region.

Based on the study results and considering global recommendations for antimicrobial
resistance containment, it is advisable to develop a comprehensive strategy to combat resistant
pathogens in soft tissue infections of the maxillofacial region. This strategy should combine
principles of local infection control, rational antibiotic use, and optimal selection of adjunctive
therapy according to WHO approaches and the AWaRe classification of antibacterial agents.

1. Priority of local infection control

The first stage of the strategy should be the effective reduction of bacterial load at the
infection site using local antiseptic agents. The obtained results showed that, in terms of
antimicrobial activity against pathogens of soft tissue infections in the maxillofacial region,
antiseptics rank in the following order: decamethoxin (DKM) — miramistin (MRMS) —
chlorhexidine gluconate (CHG).
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Using more active antiseptics during the initial surgical wound treatment allows for
faster reduction of microbial load, which decreases the need for systemic antibiotic use and
aligns with the principles of antimicrobial stewardship.

2. Rational selection of local anesthetics considering their antimicrobial properties

It was established that local anesthetics (LAs) possess intrinsic antimicrobial activity
and can potentiate the action of antiseptics. Specifically, for gram-positive pathogens, the
efficacy of local anesthetics decreases in the following order: articaine — lidocaine —
mepivacaine. For gram-negative bacteria, the order is somewhat different: lidocaine —
articaine — mepivacaine.

Most of the studied antiseptics demonstrate an additive antimicrobial effect when
combined with articaine, accompanied by a reduction in the minimum inhibitory concentrations
(MIC) of the antiseptic agents. This has important practical significance, as it allows for
increased effectiveness of local antimicrobial therapy without increasing drug dosages. An
exception is the combination of chlorhexidine gluconate (CHG) with articaine against
Acinetobacter spp. and Pseudomonas spp., where no additive effect was observed. Therefore,
when selecting an anesthetic and antiseptic, the probable etiology of the infection should be
taken into account.

3. Rational antibiotic therapy according to the aware classification

Systemic antibiotic therapy should be applied based on the principles of rational
antibiotic use, prioritizing drugs from the Access group, which have a lower risk of resistance
development. For empirical treatment of soft tissue infections of the maxillofacial region
caused by gram-positive bacteria, the following antibiotic usage order is advisable: Access
group: gentamicin / clindamycin / benzylpenicillin; Watch group: vancomycin / norfloxacin /
azithromycin / moxifloxacin / clarithromycin / erythromycin / cefoxitin.

For gram-negative pathogens, the recommended sequence is: Access group: amikacin
/ gentamicin; Watch group: meropenem / imipenem; Reserve group: meropenem-vaborbactam
/ imipenem-relebactam.

This approach aligns with global antimicrobial resistance containment programs, as it
reserves the use of last-resort antibiotics only for cases of standard therapy failure or confirmed
multidrug-resistant pathogens.

4. Integrated approach to containing antimicrobial resistance

Effective control of resistant pathogens causing soft tissue infections of the
maxillofacial region should be based on the combination of several key components:

. Effective surgical sanitation of the infection focus;

. Priority use of highly active antiseptics for local infection control;

. Rational selection of local anesthetics considering their antimicrobial properties;

. Use of additive combinations of antiseptics and local anesthetics;

. Stepwise antibiotic therapy according to the AWaRe classification;

o  Microbiological monitoring and treatment adjustment based on susceptibility
testing results.
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Thus, the proposed strategy simultaneously enhances the effectiveness of treating
infectious-inflammatory processes and reduces the selective pressure of antibiotics, which is a
key element of the global policy to contain antimicrobial resistance.

CONCLUSIONS

The dissertation presents a theoretical summary and new experimental scientific
justification for solving the urgent scientific problem of improving the effectiveness of
prevention and treatment of infectious-inflammatory diseases of the soft tissues of the
maxillofacial region under conditions of antibiotic resistance of pathogens through
microbiological substantiation of a new strategy for the use of antimicrobial agents.

1.  The microbiota associated with infectious-inflammatory diseases (IIDs) of the soft
tissues of the maxillofacial region is characterized by specific features of species and
quantitative composition and is represented by conditionally pathogenic and pathogenic cocci,
predominantly members of the normal oral microbiota, as well as non-fermenting gram-
negative bacteria (NFGNB). The leading role is played by gram-positive cocci of the genera
Staphylococcus, Streptococcus, Enterococcus, and Kocuria. In odontogenic IIDs,
Streptococcus spp., Enterococcus spp., and Kocuria spp. are detected significantly more
frequently — by 14.6%, 7.5%, and 10.9%, respectively —compared to infections of non-
odontogenic origin, with their frequency being higher in odontogenic phlegmons than in
abscesses. Conversely, Acinetobacter spp. and Pseudomonas spp. are characteristic only of
non-odontogenic [IDs, where their frequency in phlegmons exceeds that in abscesses by 29.7%
and 12.2%, respectively (p=0.01). The overall level of microbial load in the infection focus in
odontogenic IIDs (8.43+0.71 log CFU/ml) exceeds the corresponding indicator in infections of
non-odontogenic origin (6.35+0.43 log CFU/ml, p<0.05) by 1.3 times.

2. Isolates of pathogens from IIDs of the soft tissues of the maxillofacial region
exhibit a high level of antibiotic resistance to most studied drugs. Among S. aureus, 24.5% of
strains are resistant to benzylpenicillin and cefoxitin and demonstrate significant resistance to
aminoglycosides (47.2-55.7%), clindamycin (61.3%), and tetracycline (42.5%), with the
lowest resistance to vancomycin (6.6%) and fluoroquinolones (10.4%). Coagulase-negative
staphylococci (CONS), Enterococcus spp., Streptococcus spp., and Kocuria spp. also show
high resistance to -lactams, aminoglycosides, and fluoroquinolones; for Streptococcus spp.,
resistance was 61.7% to B-lactams and 71.7% to fluoroquinolones, and for Enterococcus spp.,
53.7% to gentamicin and 50.0% to linezolid. Among gram-negative bacteria, the highest
resistance rates are observed in Acinetobacter spp. (55.6—61.1% to carbapenems; 64.8—72.2%
to fluoroquinolones) and Pseudomonas spp. (54.5-59.1% to fluoroquinolones; 36.4—54.6% to
B-lactams). Klebsiella spp. are characterized by high resistance to penicillins (50.0-70.8%),
cephalosporins (33.3-50.0%), and carbapenems (37.5-54.2%), while Sphingomonas spp. are
most often resistant to fluoroquinolones (46.7%). Exponential smoothing forecasts indicate a
possible increase in resistance of S. aureus over the next 5 years to penicillins (+18.0%),
fluoroquinolones (+20.0%), macrolides (+35.0%), gentamicin (+33.3%), and vancomycin
(+16.7%). Mathematical forecasting also shows a likely increase in resistance of Enterococcus
spp. to ampicillin (+35.7%), fluoroquinolones (+17.7%), carbapenems, and aminoglycosides
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(+3.3-3.8%). For Streptococcus spp., an increase in [-lactam resistance by 10.2%,
fluoroquinolone resistance by 26.3%, and clindamycin resistance by 20.2% is expected over
the next 5 years.

3.  Among the pathogens of IIDs of the soft tissues of the maxillofacial region, key
phenotypic resistotypes have been identified. S. aureus is represented by five resistotypes, the
most common of which demonstrate resistance to cephalosporins and aminoglycosides (12.3%)
or to macrolides, tetracyclines, and lincosamides (12.3%). CONS have three resistotypes, with
the leading one indicating resistance to f-lactams and fluoroquinolones (13.0%). Among four
resistotypes of Enterococcus spp., the most common is resistance to vancomycin and linezolid
(20.7%). Streptococcus spp. has two resistotypes, including a multidrug-resistant type to -
lactams, fluoroquinolones, aminoglycosides, and lincosamides (28.3%). Kocuria spp. are
represented by two resistotypes, the most frequent being resistant to penicillins, cephalosporins,
and fluoroquinolones (21.9%). The most common of four resistotypes of Acinetobacter spp.
shows resistance to carbapenems and fluoroquinolones (27.8%). Clinical strains of
Pseudomonas spp. are represented by two resistotypes, the most common being resistant to
carbapenems and aminoglycosides (22.7%). Klebsiella spp. representatives have two
resistotypes, the most frequent being resistant to carbapenems, monobactams, and
aminoglycosides (20.8%). Conditionally pathogenic Sphingomonas spp. are represented by one
resistotype characterized by resistance to penicillins, cefepime, and fluoroquinolones (26.7%).

4. The antiseptic agent decamethoxine (DKM) exhibited the highest antimicrobial
efficacy against phenotypically multidrug-resistant (MDR) strains of S. aureus, CONS,
Streptococcus spp., Enterococcus spp., and Kocuria spp., as its minimum inhibitory
concentrations (MIC) and minimum bactericidal concentrations (MBC) were 2—4 times
significantly lower compared to chlorhexidine bigluconate (CHG) and miramistin (MRMS)
(p<0.0005). The antimicrobial action of DKM and MRMS on clinical strains of Pseudomonas
spp., which exhibited phenotypic signs of multidrug resistance to antibiotics, was characterized
by almost equal bacteriostatic and bactericidal properties and was nearly four times more
bacteriostatic and almost three times more bactericidal against pseudomonads than CHG
(p<0.0001). The bacteriostatic and bactericidal effects of DKM on phenotypically resistant
Acinetobacter spp. and Klebsiella spp. exceeded those of CHG and MRMS by 1.5-3.7 times.

5. Genotypically MDR strains of S. aureus carry five different types of resistance
genes, predominantly those conferring resistance to B-lactams [blal of Z, blaPCl1, blaZ],
tetracycline [tet(38)], and fosfomycin [fosB]. The resistome of Enterococcus representatives is
mostly composed of genes responsible for resistance to aminoglycosides [ant(6)-1a, aph(3')-
[ITa], macrolides [aacA-ENTI1, erm(B), erm(T), msr(C)], tetracyclines [tet(L), tet(M)], and
lincosamides [Isa(A)]. In the resistomes of gram-negative bacteria, 59 different genes
determining antibiotic resistance were identified. The most numerous among them are genes
conferring resistance to aminoglycosides [aac(6')-Ib', aadA1, ant(3")-11a, aph(3")-Ib, aph(3')-
Vla, aph(6)-Id, armA], B-lactams [blaIMP-1, blaOXA-10, blaOXA-395, blaOXA-488,
blaPDC-12], chloramphenicol [catA1], macrolides [mph(E), msr(E)], and sulfonamides [sull,
sul2].
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6. The sensitivity of genotypically MDR gram-positive cocci (S. aureus,
Enterococcus spp.) to antiseptics did not differ from that of phenotypically MDR strains. The
MBC of CHG for S. aureus strains significantly exceeded that of DKM and MRMS by 4.2 and
1.5 times, respectively (p<0.05). The highest antimicrobial effect of DKM against
genotypically MDR Enterococcus spp. was evidenced by its more than twofold significantly
lower MIC and MBC compared to CHG and MRMS (p<0.001). The bacteriostatic properties
of CHG and DKM against genotypically MDR Pseudomonas spp. were twice significantly
lower compared to phenotypically MDR representatives of this genus (p=0.02; p<0.005). The
weakest bacteriostatic effect of CHG on genotypically MDR Pseudomonas strains was
established, with MIC values exceeding those of DKM and MRMS by 3.5 and 2.8 times,
respectively (p<0.01). MIC and MBC values of all studied antiseptics against genotypically
resistant Acinetobacter strains were significantly lower by 1.5-2.4 times compared to
phenotypically MDR isolates (p<0.005). The highest sensitivity of genotypically MDR clinical
Acinetobacter strains was found for DKM compared to CHG and MRMS. Only the bactericidal
effect of CHG on genotypically MDR Klebsiella spp. was significantly higher than that of the
antiseptic against phenotypically antibiotic-resistant strains of this species (p=0.006). MIC and
MBC of DKM against genotypically MDR Klebsiella strains significantly demonstrated its
antimicrobial advantages over CHG and MRMS by 2-3.7 times (p<0.01).

7. Resistance of genotypically MDR pathogens of IIDs of the soft tissues of the
maxillofacial region (S. aureus, Pseudomonas spp., Acinetobacter spp., Klebsiella spp.) to
antiseptics is not associated with genotypic determinants of antibiotic resistance, as confirmed
by the absence of a significant correlation between sensitivity to antiseptics and the number of
resistance genes in their resistomes. An exception is genotypically MDR enterococci, for which
moderate (r-Spearman -0.49) and strong (r-Spearman -0.71) inverse correlations were found
between MBC of DKM, CHG, and the composition of their resistomes (p=0.01), indicating
increased bactericidal efficacy of antiseptics with an increasing number of antibiotic resistance
genes.

Significant moderate and strong correlations between MICs of all studied antiseptics
and phenotypic signs of multidrug resistance in gram-positive cocci, NFGNB, and Klebsiella
spp. (p<0.05) confirm the decrease in bacteriostatic activity of DKM, CHG, and MRMS with
increasing phenotypic resistance. MBCs of DKM and MRMS show a significant moderate
dependence on phenotypic resistance of Acinetobacter spp., and MBC of DKM shows a strong
dependence on phenotypic resistance of Pseudomonas spp. This indicates that the bactericidal
efficacy of DKM and MRMS is associated with phenotypic resistance traits of Acinetobacter
spp., while for Pseudomonas spp., such a relationship is characteristic only for DKM.
Accordingly, the use of antiseptics is justified, with noticeable advantages of DKM in
combating MDR clinical strains of Staphylococcus, Enterococcus, Acinetobacter, and
Pseudomonas, regardless of their genomic characteristics of antibiotic resistance.

8. Agents used for local anesthesia possess antimicrobial properties. In particular,
the activity of articaine, regardless of adrenaline concentration, against MDR strains of
Staphylococcus spp., Enterococcus spp., Streptococcus spp., and Kocuria spp. significantly
exceeds that of mepivacaine by 1.6-2.0 times and lidocaine by 1.5-1.7 times against all gram-
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positive cocci, except enterococci and streptococci (p<0.0001). For MDR representatives of
the families Pseudomonas, Acinetobacter, and Klebsiella, lidocaine exhibits the highest
activity, with MICs significantly lower by 2.3-2.9 times compared to mepivacaine and by 1.3-
2.0 times compared to articaine (p<0.05), indicating the most pronounced antimicrobial
properties among local anesthetics for articaine and lidocaine against gram-positive and gram-
negative pathogens of IIDs of the soft tissues of the maxillofacial region, expanding
understanding of their therapeutic properties in infections associated with antibiotic-resistant
pathogens.

9.  The combined action of CHG and articaine with varying adrenaline concentrations
contributes to a significant reduction in the MIC of the antiseptic by 1.6-2.0 times against all
studied MDR gram-positive cocci, except Kocuria spp. (p<0.05). The fractional inhibitory
concentration index (FICI) for CHG and articaine for the majority of gram-positive cocci did
not exceed one, confirming their additive antimicrobial effect. The combination of CHG with
lidocaine significantly increased the antimicrobial activity of the antiseptic only against
enterococci by 1.6 times, with FICI indicating an additive effect. The presence of sub-
bacteriostatic concentrations of articaine contributed to a significant reduction in the MIC of
DKM against all studied MDR gram-positive cocci by 1.4-1.7 times. A significant reduction in
the MIC of DKM in combination with lidocaine was observed against CONS and
Streptococcus spp. strains, and with mepivacaine against Enterococcus spp. FICI for these
combinations confirmed an additive antimicrobial effect. Conversely, a significant reduction
in the MIC of MRMS by 1.5-1.7 times was observed only in the presence of articaine against
all MDR gram-positive cocci, except S. aureus and Kocuria spp., with an additive antimicrobial
effect of such combination (FICI 0.99-1.01).

The combination of local anesthetics with CHG does not affect the antimicrobial
activity of the latter against all studied MDR gram-negative bacteria and indicates their
indifferent antimicrobial action. The antimicrobial activity of MRMS significantly increases
by 1.5 times (p=0.017) in combination with articaine against Klebsiella spp. and by 1.6-1.8
times with articaine and mepivacaine against Acinetobacter spp. (p=0.001 and p<0.002,
respectively). The presence of sub-bacteriostatic concentrations of mepivacaine and articaine
with varying adrenaline content contributes to a significant reduction in the MIC of DKM
against MDR Pseudomonas spp., Acinetobacter spp., and Klebsiella spp. by 1.6-1.8 times
(p<0.05), confirming their additive combined antimicrobial effect, which supports the
effectiveness of using DKM in combination with local anesthetics for the treatment of IIDs of
the soft tissues of the maxillofacial region under conditions of antibiotic resistance of
pathogens.

10. The obtained results scientifically justify a conceptual approach to the rational
choice of antimicrobial agents for local therapy of IIDs of the soft tissues of the maxillofacial
region, considering the antimicrobial activity of antiseptics (in decreasing order of activity):
DKM — MRMS — CHG. At the same time, for anesthesia during surgical treatment of I1IDs
of the soft tissues of the maxillofacial region caused by gram-positive pathogens, the most
appropriate use of local anesthetics is recommended in the following order according to their
antimicrobial activity: articaine — lidocaine — mepivacaine; for gram-negative pathogens:
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lidocaine — articaine — mepivacaine. All studied antiseptics exhibit an additive antimicrobial
effect with articaine, except CHG against Acinetobacter spp. and Pseudomonas spp., which
should be considered when choosing anesthetics and antiseptics for wound anesthesia and
antiseptic treatment. Considering the distribution of antibiotics according to the AWaRe
classification and the established antibiotic sensitivity of dominant pathogens, a stratified
empirical therapy model for [IDs of the soft tissues of the maxillofacial region caused by gram-
positive microorganisms prioritizes the choice of antibiotics:
gentamicin/clindamycin/benzylpenicillin (Access group) —
vancomycin/norfloxacin/azithromycin/moxifloxacin/clarithromycin/erythromycin/cefoxitin
(Watch group). For gram-negative bacteria, a rational approach to empirical antibiotic therapy
involves the following sequence: Access group: amikacin/gentamicin — Watch group:
meropenem/imipenem — Reserve group: meropenem-vaborbactam/imipenem-relebactam.

The data confirm the necessity of rational, differentiated selection of antiseptics, local
anesthetics, and antibiotics considering their antimicrobial activity, pathogen type, and AWaRe
classification principles. This approach justifies the implementation of a multivector
comprehensive strategy aimed at increasing the effectiveness of treatment of I1IDs of the soft
tissues of the maxillofacial region under conditions of increasing antibiotic resistance of
pathogens.

PRACTICAL RECOMMENDATIONS

I. To improve the effectiveness of diagnosis and treatment of infectious-
inflammatory diseases of the soft tissues of the maxillofacial region, it is advisable to
implement mandatory microbiological monitoring throughout the treatment process.
Microbiological examination should be performed before the start of antibiotic therapy to
determine the species composition of the microbiota, the quantitative level of microbial load
(CFU/mL), and susceptibility to antibacterial agents. Special attention should be paid to
identifying dominant opportunistic pathogens (Staphylococcus spp., Streptococcus spp.,
Enterococcus spp., as well as gram-negative non-fermenting bacteria). It is advisable to
establish local databases (antibiograms) with regular updates (at least once every 6-12 months)
to monitor the dynamics of antibiotic resistance within the department or healthcare facility.

2.  Empirical antibiotic therapy should be prescribed differentially, taking into
account the etiological structure of the infection, its origin, and the predicted level of antibiotic
resistance of the pathogens. In odontogenic infections, it is appropriate to focus on the
predominance of gram-positive coccal microbiota, whereas in non-odontogenic infections, the
possible involvement of gram-negative pathogens (Acinetobacter spp., Pseudomonas spp.)
should be considered. It is recommended to use antibacterial agents according to the AWaRe
classification:

o Access group (gentamicin, clindamycin, benzylpenicillin) as first-line agents;

. Watch group (fluoroquinolones, macrolides, cephalosporins, vancomycin) when
indicated;

. Reserve group (carbapenems with B-lactamase inhibitors) exclusively for severe
infections or when previous therapy is ineffective.
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Correction of antibiotic therapy after obtaining antibiogram results (de-escalation) is
mandatory, as it reduces selective pressure and prevents further development of resistance.

3. In the comprehensive treatment of soft tissue infections of the maxillofacial region,
priority should be given to local antiseptic therapy as an effective component targeting
multidrug-resistant microbiota. It is recommended to use antiseptic agents in the following
order of decreasing efficacy: decamethoxin (DKM) — miramistin (MRMS) — chlorhexidine
gluconate (CHG). Antiseptics should be applied during primary and repeated wound treatments
to reduce microbial load, inhibit microbial growth, and enhance the effectiveness of systemic
therapy.

4. When selecting local anesthetics, their intrinsic antimicrobial activity should be
considered as an additional factor to improve treatment efficacy. For infections caused by
gram-positive microorganisms, the recommended order of local anesthetics is: articaine —
lidocaine — mepivacaine. For infections associated with gram-negative bacteria, the advisable
order is: lidocaine — articaine — mepivacaine. Considering these properties allows
potentiation of the antimicrobial effect during surgical treatment.

5. To increase the effectiveness of local antimicrobial therapy, combined use of
antiseptics and local anesthetics is advisable. The combination of antiseptics (DKM, MRMS,
CHQ) with local anesthetics, especially articaine, provides an additive antimicrobial effect and
significantly reduces the minimum inhibitory concentrations (MIC) of antiseptics by 1.4 to 2
times. The most pronounced effect is observed against gram-positive cocci, whereas the
efficacy of combinations against gram-negative bacteria depends on the type of antiseptic.
These data support the rationale for using sub-bacteriostatic concentrations of anesthetics in
combination with antiseptics in clinical practice.

6. When choosing a therapeutic approach, it is necessary to focus on the phenotypic
profiles of antibiotic resistance of the pathogens and implement measures to prevent its further
increase. Phenotypic resistance markers have a closer association with susceptibility to
antiseptics compared to genotypic characteristics, which determines their greater clinical
significance. To contain antibiotic resistance, it is essential to limit unjustified antibiotic use,
avoid prolonged or irrational administration, prioritize local antiseptic therapy, and adhere to
the principles of antimicrobial stewardship programs.

Thus, the proposed treatment strategy for soft tissue infections of the maxillofacial
region involves a comprehensive approach combining microbiologically justified antibiotic
therapy, priority use of antiseptics, rational selection of local anesthetics, and timely surgical
intervention. This approach enhances treatment effectiveness amid the growing antibiotic
resistance of pathogens.

Keywords: antibiotic resistance, anesthetics, antibiotics, antiseptics, antimicrobial
activity, infections, infectious and inflammatory diseases, maxillofacial region, soft tissues,
phlegmons, abscesses, odontogenic infection, decamethoxin, miramistin, chlorhexidine.

IHEPEJIIK YMOBHHUX IIO3HAYEHD, LIST OF CONVENTIONS,
CKOPOYEHD I TEPMIHIB ABBREVIATIONS AND TERMS
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CoNS — koarynazoHeratuBH1 cTapiIOKOKH
EUCAST — €Bponeiicbkuii KOMITET
TE€CTYBaHHSI aHTUMIKPOOHOT Uy TIUBOCTI
AMP — anTuMikpoOHA PE3UCTEHTHICTh
BHMY — Binaunpknii HalilOHAJILHUN
MEIUYHUM YHIBEPCUTET

BOO3 — BcecBiTHa oprasizailisi OXOpOHU
310pOB’ A

JJIM — nucko-nudy3iiHul MeTo

JIKM — nexaMeTOKCHH

IAA — 1H1eKC aKTHUBHOCTI aHTUCENITUKA
133 - indexkuiitHo-3ananbHi 3aXBOPIOBAHHS
KVYO — xonoHi€eyTBOPIOIOU1 OJUHUII

MA — MiclIeBUI aHECTETUK

MbuK — miHiManbpHa OaKTEpULIMIHA
KOHIICHTpAITIS

MIK — miHiManbpHa 1HTr10y0ua
KOHIICHTpAITIS

MPMC - mipamicTuH

MPT - MynpTHpE3UCTEHTHH

®IIK - dpakiiiinuii iHAEKC IHT0YIOUUX
KOHIIEHTpAIi

XI' — xs10prekcuinHy OIriIFoKOHaT

IIJIJT — menemHo-IHMIIeBa AISHKA

CoNS - Coagulase-negative staphylococci
EUCAST - European Committee for
Antimicrobial Susceptibility Testing
AMR — antimicrobial resistance
VNMU - Vinnytsia National
University

WHO — World Health Organization

Medical

DDM - disk diffusion method

DCM - decamethoxin

IAA — antiseptic activity index

IID — infectious and inflammatory diseases
CFU — colony-forming units

MA — local anesthetic

MBC — minimum bactericidal concentration

MIC — minimum inhibitory concentration

MRMS — miramistin

MRT — multidrug-resistant

FICI — fractional inhibitory concentration
index

CHG - chlorhexidine bigluconate

MDR — maxillofacial region
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