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YyBCTBHTEABHOCTHh K KOMOHHAIIUAM aHTHOHOTHKOB
mrammoB Klebsiella pneumoniae
H Acinetobacter baumannii, BblA€A€HHBIX
OT ImanHeHTOB ¢ HHeknuern COVID-19
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PESIOME

Ilenv uccnedoeanust. OLEHUTH YyBCTBUTEABHOCTb K AHTHUOMOTHKAM U HX KOMOWHAIMsSM IITavMMOB K.
pneumoniae u A. baumannii, BBIIEACHHBIX OT TOCIIMTAAU3HPOBAHHBIX ITAIUEeHTOB ¢ uHdekueir COVID-19.
Mamepuanst u memoost. [Ias 47 mrrammoB A.baumannii u 51 mrramma K.pneumoniae, BbIIEAEHHBIX OT
TOCIIUTAAU3UPOBAHHBIX ITAIleHTOB ¢ nH(ekueir COVID-19, meTomoM MHUKpoOpas3BenaeHui B OyAbOHE OIIpe-
[eA€HBbI MHHHUMaABHbIE IToAaBasomie KoHeHTpanuu (MIIK) meporienema u KoaucTrHa. YyBCTBHTEABHOCTD
K 11 KoMOMHAIMAIM aHTHOHOTHKOB OLlEHEHA C ITOMOIIBI0 MOAUMHUIIMPOBAHHOIO METOIa TECTUPOBAHU OaK-
TEPULUIHOCTU PA3AHYHBIX KOMOMHAIIHHY.

Pesynemamest. YCTOUYMBOCTD K KOAUCTHHY BbIsiBAeHA y 31,9 % 1mtammos A.baumannii (MITK, ) — 0,5 Mr/a,
MIIK,, — 16 mr/a) u y 80,4 % mrammos K.pneumoniae (MIIK, — 16 mr/a, MIIK, ) — 256 mr/a). IToka-
3aHO, YTO ABOMHbIE KOMOWHAIIMH aHTHOHOTHKOB C BKAIOYEHHEM KOAHWCTHHA IIPOSBASIOT OaKTEPHUIIHMIHYIO
AM60 GaKTEPUOCTATHYECKYIO aKTUBHOCTH B OTHOIIEHNH 76,6-87,2 % mraMmoB A.baumannii. KombuHauu ¢
BKAIOYEHHEM MepoIleHeMa, KOAUCTHHA U MaKPOAHIOB IIPOSIBAIAN OaKTEPUIIUIHYIO aKTHBHOCTD B OTHOIIIEHUH
78,4-80,4 % mramMmoB K.pneumoniae. KombuHamu u3 AByx kapbareHeMoB ObIAH HEe aKTUBHBI, KOMOHHAIINT
«MEpPOIIeHEM-KOANCTHH» OKa3blBaaa 0aKTEPUIIHIHOE AeHCTBYE TOABKO Ha 13,7 % mramMmoB K.pneumoniae.
BarnroueHue. BrigBAEHO LIINPOKOE PACIPOCTPAHEHUE YCTOWYUBOCTH K KOAHUCTHHY Yy KapballeHeMOope3H-
CTEHTHBIX mTaMMoB K.pneumoniae n A.baumannii, BEIIEACHHBIX OT T'OCIIHTAAH3HPOBAHHBIX ITAIIHEHTOB C
ungpexrnumeit COVID-19. OnpemereHbl KOMOUHAINN aHTHOMOTHKOB, OKA3bIBAIOIIINX CUHEPTUAHBIN aHTHOaK-
TepHaABHBIH 3(PPeKT B CBOUX (PpapMaKOKHHETHYIECKNX ((papMaKOqUHAMUIECKUX)KOHIIEHTPAITHIX.

KaroueBrble caoBa: Klebsiella pneumoniae, Acinetobacter baumannii, aHMubuoOmMuUKoOpe3uCmeHmHoCmu,
KombuHauuu aHmubuomurxos, COVID-109.
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MHUKPOOHOAOTHYECKHX HCCAEIOBAHUM, OOCY>KIEHHUE IOAYYEHHBIX MAHHBIX, IIOATOTOBKA U PEAAKTHPOBAHUE
PYKOIIHMCH.
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Susceptibility to antibiotic combinations
of Klebsiella pneumoniae and Acinetobacter
baumannii strains isolated from COVID-19 patients
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ABSTRACT

Objective. To assess the susceptibility of K.pneumoniae and A.baumanii strains isolated from hospitalized
COVID-19 patients to antibiotics and their combinations.

Materials and methods. The minimum inhibitory concentrations (MICs) of meropenem and colistin were
determined for 47 A.baumannii and 51K.pneumoniaestrains isolated from the hospitalized COVID-19
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patients by the broth microdilution method. The susceptibility to 11 antibiotic combinations was assessed
using the method of multiple combination bactericidal testing.

Results. Colistin resistance was detected in 31.9 % of A.baumannii strains (MIC,, — 0.5 mg/1, MIC,, —
16 mg/l) and in 80.4 % of K.pneumoniaestrains (MIC,, — 16 mg/1, MIC,) — 256 mg/l). It has been shown
that double antibiotic combinations with the inclusion of colistin exhibit bactericidal or bacteriostatic
activity against 76.6-87.2 % of A.baumannii strains. Combinations with the addition of meropenem, colistin
and macrolides exhibited bactericidal activity against 78.4-80.4 % of K.pneumoniae strains. Combinations
of two carbapenems were not active, the combination of meropenem-colistin had a bactericidal effect only
in 13.7 % of K.pneumoniae strains.

Conclusion. Widespread colistin resistance was found in carbapenem-resistant K.pneumoniae and
A.baumannii strains isolated from the hospitalized COVID-19 patients. The combinations of antibiotics that
have a synergistic antibacterial effect in their pharmacokinetic/pharmacodynamic concentrations have
been determined.

Keywords: Klebsiella pneumoniae, Acinetobacter baumannii, antibiotic resistance, antibiotic combinations,
COVID-109.
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BBenenue

BpeMmeHHbIE pPEKOMEHIAIIUM II0 BEAEHHUIO
nanueHToB ¢ mH(ekimedr COVID-19, co3man-
Hble B PA3AWMYHBIX CTpaHax B IIEPBYIO BOAHY
MIaHAEMHUH, IIPUBEAH K 3HAYHUTEABHOMY POCTY
noTpebAeHUS aHTUOMOTHKOB, YTO IIOTEHIIHAAD-
HO MOKET CIIOCOOCTBOBATb YBEAUYEHUIO AHTH-
6roTuKopesucTeHTHOCTH [1]|. PasBurue 6axre-
PHaABHBIX KO-MH(MEKIIUH OTMEYaA0Ch TOABKO
y 7-8 % mnamuentoB ¢ COVID-19, BMmecre c
TEeM IIOAYYaAH aHTUOAKTEPHAABHYIO TeparlHio
72 % mamueHToB [2,3].TaskeA000AbHBIE MAIIH-
€HTBI C BUPYCHBIMHU IIOPAKEHUSIMHU IbIXaTEAb-
HOM CHCTEMBbI, TOCIIUTAAU3UPOBAHHBIE B OTIE-
A€HUS peaHUMallul ¥ WHTEHCUBHOH Tepallny,
MIOABEPKEHBb! IIOBBIIIEHHOMY PHCKY BTOPHY-
HBIX OaKTepHaABHBIX HH(EKIINY, BBISBAHHBIX
9KCTPEMAABHO-aHTHOMOTUKOPE3UCTEHTHBIMU
TOCIIUTAABHBIMH IITaMMaMHu [4].

B ycaoBHAX 3KCTpeMaAbHOM U IIOAHOM aH-
TUOHMOTUKOPE3UCTEHTHOCTH  OaKTePHAAbHBIX
IIaTOT'€HOB HCIIOAB30BaHUE KOMOWHAITUI aHTH-
O11OTHKOB SBASIETCSI IIPEANIOYTUTEABHOHN cTpa-
Teruedl aTHoTponHo# Tepanuu [5]. IlokaszaHno,
4TO KOMOMHHpPOBaHHAas aHTHOHOTHUKOTEPAIINs,
Ha3HadaeMas C Y4eTOM pe3yAbTaToB OIIpe-
JEA€HUS YyBCTBUTEABHOCTHM K KOMOMHAIIUSIM
in vitro, UMeeT IIPeUMyIIlecTBa (YBEAUYEeHHE Ya-
CTOTBI 3paAUKaAIIUM BO30yAUTEASI, CHUIKEHUE
AETaABHOCTH) KaK B CPaBHEHUHU C MOHOTEpPAaIlu-
elf, TaKk U C SMIHUPHUYECKH Ha3HA4YaeMOH KOM-
OMHUpOBaHHON aHTHOHOTHKOTepanuei (6, 7].

Ilea®s MCCcAeZOBaHHSA

O1lleHUTh YYBCTBUTEABHOCTH K aHTHU-
OHMoTHMKaAM ¥ HUX KOMOMHAIIMAM IIITAMMOB
K.pneumoniae u A.baumannii, BEIIEA€HHBIX OT
TOCTIMTAAU3UPOBAHHBIX ITAITUEHTOB C HHQEK-
nuetrt COVID-19.

MaTepHaAbl H METOABI

Ha mnporaxkenun 16 MecdleB (ampeab
2020 - wmoHB 2021 1) OBIAO OTOOpPaHO
98 1ITaMMOB MHOKECTBEHHO-aHTHUOHUOTUKOPE-
3UCTEHTHBIX M OKCTPEMAABHO-AHTHUOUOTHUKO-
PESUCTEHTHBIX MHKPOOPraHHU3MOB, BBIIACACH-
HBIX OT TOCIIMTAAM3HUPOBAHHBIX IIAIlTMEHTOB C
uHpeknueiit COVID-19, cpenu Hux 47 mrram-
MoOB A.baumannii u 51 mrramm K.pneumoniae.
Bce mrramMmbl OBIAM BBIJEAEHBI B JUATHOCTH-
YECKH 3HaA4YUMBIX KOAHYECTBaX HN3 MOKPO-
Tpl (20 mrramMmoB A.baumannii m 40 mraMm-
MoB K.pneumoniae), KpoBH (1o 9 mrraMmoB
A.baumannii u K.pneumoniae), Mmo4u (4 mram-
Ma A.baumannii u 2 mramMma K.pneumoniae)
B OEBATH OpraHu3danudx 3ApaBOOXpPaHEHUAd
Tpex peruoHoB Beaapycu (MormaeBckass 00Ab-
guira No 1 — 25 mrrammoB A.baumannii u
11 mrammoB K.pneumoniae, BurebGckas o00-
AaCTHad KAHMHHYECKad 6OAI:>HI/IL[a — 15 mrram-
MoB A.baumannii u 31 mrramm K.pneumoniae,
cranuoHapsl [omeas wu Tomeabckoil obaa-
ctu — 7 mrammoB A.baumannii u 9 mrram-
MoB K.pneumoniae). BOABIIIMHCTBO IIITAMMOB
(91,5 % A.baumannii u 74,5 % K.pneumoniae)
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BBIIEAEHBI OT ITAIlHEeHTOB OTIAEACHUN peaHnMa-
UMY U HHTEHCHUBHOH Tepanuu. [Ipm Hasnmgnuum
HECKOABKHX IITAMMOB, BBIIEA€HHBIX OT OZHOI'O
IIalfeHTa, B HCCAEIOBAaHHE BKAIOYAACS TOAb-
KO OIMH U3 HUX. [IOTIOAHUTEABHBIM KPUTEPHEM
BKAIOUEHHSI SIBAFAACH YCTOMYHUBOCTE K Kapba-
nmeHeMaM (MeponeHeMy U (MAHW) UMUIIEHEMY)
KaK MapKep MHOXKECTBEHHOH 1 SKCTPeMarbHOH
auTubuoTuKope3zuctTeHTHOCTU [8]. IlepBUYHAad
UOEHTU(PHUKAIIUA U OIpeleAeHHe YyBCTBHU-
TEABHOCTH K aHTHOMOTHKAM ObIAW BBIIIOAHEHBI
B AOKaABHBIX MHKPOOHOAOTHYECKHX Aabopa-
TOPHUSAX C HCIIOAB30BaHHEM aBTOMAaTHYECKHUX
MHKPOOHMOAOTHYECKUX aHaau3aTopoB. Cpa3sy
IIOCA€ IIOCTYIIAEHHS IIITAaMMOB B HAYYHO-UCCAE-
[OBaTEABCKYIO AabopaTopuio 'omeAabCKOro ro-
CYZapCTBEHHOI'0 MEIUIIMHCKOI'O YHHUBEPCUTETA
BBIIIOAHSIAOCE X KPHOKOHCEPBHpPOBaHUE B Oy-
ABOHE C CepIeYHO0-MO03roBo# BBITSIKKOM 1 30 %
TAMIIEpUHA, [0 IIPOBEAEHUS UCCAeNOBaHUMN
IITaMMbl XPaHHAWCE B pabodedl KOAAEKITUHU
npu TeMmnepatrype -80 °C.

MuHBMaAbHBIE ITOJABASIONINE KOHIIEHTPA-
UK MepoIleHeMa OIIPEeNEeAsSAW METOIOM MU-
KpopasBeneHui B OyapoHe Mioasepa — XuHTO-
Ha (Oxoid, BeankoOpUTaHus) B COOTBETCTBUH
c ISO 20776-1:2006 [9]. [dasa ompeneseHUS
MIIK KOAWMCTHHA MCIOAB30BAaAM IIAQHIIETHI
Sensititre FRCOL (Thermo Fisher Scientific,
CIIIA). MaTepupeTanuio pe3yAbTaToB (ompe/ie-
A€HHE KaTeTOPUH YYBCTBUTEABHOCTH / yCTOMIH-

BOCTH K aHTHOHMOTHKAM) ITPOBOIHUAN B COOTBET-
CTBHHU C Kpurepusamu EBponeiickoro komurera
I10 OIIPENIEACHUIO YYBCTBUTEABHOCTH K aHTUMH-
KpPOOHBIM AeKapcTBeHHBIM cpeacTBaMm EUCAST
[10], KadecTBO HCCA€OOBaHUH KOHTPOAHPO-
BaAW IIpH IoMoIlM InTaMMoB Escherichia coli
ATCC 25922 u Pseudomonas aeruginosa ATCC
27853 ¢ u3BeCTHLIMHU pedepeHCHBIMH 3Haue-
Huamu MITK aHTHOHOTUKOB.

[as ompeneseHHsST YYBCTBHUTEALHOCTH K
KOMOMHAIIUSIM U3 ABYX U TPeX aHTHOHOTHUKOB
HCIIOAB30BaAM  MOAHU(PHUIUPOBAHHBIE  HAMHU
METOZI TECTUPOBAHUS OAKTEPHUIINAHOCTH pas-
AWYHBIX KoMmOwmHarmii (Multiple combination
bactericidaltesting, MCBT) [11]. Bce 6a3o-
Bble pPaCTBOPHI AHTHOHMOTHKOB TIOTOBHAM U3
IIOPOIIIKOOOPA3HBIX YHUCTHIX CyOCcTaHIUP B
[EHb BBIIIOAHEHHS OJKCIIEPHMEHTa, B Kade-
CTBE pPAaCTBOPUTEAS HCIIOAB30BAAHW CTE€PHAb-
HYI0O [OUCTHAAMPOBAHHYIO BOMY. DBBIIIOAHSAU
CTEePHUAUIYIONLYI0 (PHUABTPAIINI0 0a30BBIX pac-
TBOpOB (chumarrpsr Filtropur S 0.2, Sarstedt,
lepmanusa). HccaemoBaHUS  BBIIOAHSAU B
OyaboHe Mroarepa — XHHTOHA B CTE€PHABHBIX
96-AyHOYHBIX KPYTAOLOHHBIX ITOAUCTHPOAOBBIX
IAQHIIETAX, OAT KasKIOro IITaMMa IIPOBOIH-
AW OITpeeA€HHE YYBCTBUTEABHOCTH K 11 KOM-
OuHanmaMm. TecTupoBaan aHTHOMOTHKH B HX
dapMakokuHeTHIECKUX,/ (apMakoIuHaAMUIe-
ckux (PK/P/) xouueHTpanmax (rabaumna 1),
npuBeneHubix B EUCAST [10].

Tabruya 1. KoHyeHmpayuu aHMUOUOmMUKos 01t mecCmupo8aHusl 8 cocmage KomouHayuil
Table 1. Concentrations of antibiotics for multiple combination testing

AHTHOHOTHK KpaTkoe o6o3HaYeHNE TectupyeMast KOHIIEHTPAIIH, MT'/ A

Mepornienem MEP

[opurienem JOP 2
OpraneHem OPT 1
CyabbakTaMm CYA 4
AMUKaIMH AMK 16
AeBodrorcaie AEB 1
TUreIIUKAUH TUT 0,5
AszuTpoMUIIUH A3HU 1
KaapuTpoMULIMH KAP

Koancruu KOA 2

[Tocae mHKyGamuu IAaHIIETOB (48 4 mpu
35 °C) onleHUBaAU HaAW4dMWe BUIUMOTO pocTa B
AYHKaxX ¥ neAaan BbIceB 10 MKA COOEp3KHMOIO
KasKIO¥ AYHKH Ha CEKTOp IIHTaTeABHOTO ara-
pa (Nutrientagar, HiMedia, Uugus), pa3zantoro
B 90-mumaauMeTpoBble damku [lerpu. Yammku
uHKybupoBasu 24 4 npu 35 °C u mesasu 3a-
KAIOUeHHe 00 aKTUBHOCTH KOMOWHAIIMY aHTH-
O0noTHUKOB. [Ipy OTCYyTCTBHH pocTa B BBICEBE Ha

IAOTHOM THTATEABHOH cpene 3pdeKT KoMOU-
HAIlUU CUYUTAAU OaKTepUIUAHBIM. [Ipu HaAu-
YHU POCTa B BBICEBE HA IIAOTHOM ITHUTATEALHOM
cpelle U OTCYTCTBHU BHIOUMOIO POCTA B AYHKE
naaHIirera 3QP@PeKT KOMOWHAIIUU VYIUTBIBAAU
Kak bakrepuocrarudeckuii. [Ipu HaaMIuu po-
CTa U B BBICEBE, U B AYHKE IIAQHIIIETa MUKPOOP-
TaHU3M CUHUTAAU YCTOUYUBBIM K JAHHON KOM-
OMHAIIMU aHTUOUOTUKOB.
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Pe3yAbTaThI H OOCyxRaAeHHE

Bce mrraMMbl OBIAM  YCTOWYMBEI K Me-
porieHeMy, YTO MOXKET OBITH CBS3aHO C HX
IIpeceAeKyedl Ha 3Talle BKAIOYEHHUd B HC-
caemoBauue. Jaa A.baumannii MIIK,, —
128 wr/a, MIIK,, 256 wMr/a, paq
K.pneumoniae MIIK,, — 64 wmr/a, MIIK,, —
256 Mr/a (pucyHOK 1). YCTOHMYHMBOCTH K KO-
AUCTUHY BbIgBaeHa y 31,9 % 1mrammoB
A.baumannii (MITK, — 0,5 mr/a, MIIK,, —
16 mr/A) u y 80,4% 1mrrammoB K.pneumoniae
(MIIK,, — 16 mr/a, MITIK, — 256 mr/a).

[ITupokoe pacrnpocTpaHeHNe YCTONYUBBIX K
KOAWCTHHY IIITAMMOB MOKET OBITH 00YCAOBAEHO
€T0 4YacTBhIM HCIIOAB30BaHHEM B KadecTBEe aH-
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UH(EKIINY, BBI3BAHHBIX KCTPEMAaAbHO-aHTH-
OHMOTHKOPE3UCTEHTHLIMU OakTepusaMu. EBpo-
He¥CKUYM KOMHUTET II0 OIIPEEACHUIO UYBCTBH-
TEABHOCTH K aHTHMHKpPOOHBLIM IIpernaparam
(EUCAST) pekoMeHayeT HPOBOOUTH YyBCTBHU-
TEABHOCTb K IIOAUMHKCHHAM TOABKO METOIOM
IIOCA€IOBATEABHBIX pa3BeneHu B OyaboHe [10].
BoAbIIMHCTBO AabopaToOpuil HE UCIOAB3YIOT
€ro B CBOe IIOBCEAHEBHOMN IIPAaKTUKE, TI03TOMY
JAHHBIE 0 PACHIPOCTPAHEHHOCTH YCTOHIYHUBOCTH
TPaMOTPHUIIATEABHBIX OaKTEPUY K KOAHCTHUHY
KpailiHe orpaHUYeHEbI.
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PucyHor 1. Pacnpedenerue MIIK meponeHema u KoaucmuHa oas uumammos A.baumannii u K.pneumoniae
Figure 1. Distribution of meropenem and colistin MICs for A.baumannii and K.pneumoniae strains
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B nccaenoBaHNgx, BEIIIOAHEHHBIX B paMKax
IIPOrPaMMMHUKPOOHOAOTHIECKOTO MOHHUTOPHUHTA
B 'omeabckoit obaactu B 2016-2017 rT., KOAH-
CTUHOPE3UCTEHTHBIEe INTaMMbl K.pneumoniae
u A.baumannii He o6HapyxuBaaucbk, MIIK ko-
AVICTHHA BCEX HCCAEIOBAHHBIX IITAMMOB He
npesbinasa 2 Mmr/a [12]. Ilo gaHHBIM MHOTO-
LEHTPOBOI'0 3ITHUAEMHOAOTHYECKOTO HCCAEI0-
BaHus «<MAPA®OH», B Poccutickoit denepariin
HabAOaeTcd yYBEAWYEHHE [OAH YCTOMYHUBBIX
K IIOAUMHKCHHAM HO30KOMHAABHBIX IIITAMMOB
K.pneumoniae ¢ 4,5 % B 2011-2012 rr. no
9,4 % B 2015-2016 rr. [13].

BrigBaena Hu3Kas 9pQPeKTUBHOCTE TPaIH-
IIMOHHO NIPUMEHsSIEeMBbIX KoMOuHAaIui kKapbare-
HEMOB C [IOAUMHKCHHaMHU B OTHOILIEHUH IIITaM-
MoB K.pneumoniae. Bakrepunuanabiii 3pderT
KOMOHMHAITUN MeporeHeMa C KOAUCTHHOM OTMe-
4yeH B oTHoureHuu 13,7 % mITaMMoB, mopHIIe-
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BakTepuoctatMyeckumia

19,6

HeMa ¢ KOAUCTHHOM — 3,9 % miTaMMoB (pucCy-
HOK 2). MeHbIllag 6akTepuuaHas aKTUBHOCTD
KOMOMHAITNH C BKAIOYEHUEM [OpHUIIEHEMa MO-
JKeT ObITH CBsI3aHa C MEHBIIIEH 110 CPaBHEHHUIO C
MmeporieHemoMm ero ®K /P[] koHIIEeHTpaIMel, uc-
roab3yeMoll mas TectupoBaHud. KomOnHamuu
U3 OAByX KapballeHeEMOB («MepOIeHeM-3pTare-
HEM» U «JIOPHUIIEHEM-3pTalleHeM») He IIPOSBATAN
HU OaKTepHIIUAHON, HU OaKTepHoCTaTHIeCKOH
aKTUBHOCTH. B IpenblayIinx HCCAEI0BAHUAX,
BBIIIOAHEHHBIX [AS BBIOEA€HHBIX B DBeaapy-
cu B 2016-2019 rr. mrramMmoB K.pneumoniae,
CUHEPTUAHBINA 3(Qp(eKT KOMOWHAIIUU TOPUIIe-
HeMma c apraneHemMoM B PK/D/[ KoHIileHTpa-
musax Habaomascd B otHoreHuu 20,0 % rramM-
MOB, Opoaylupymoommx kKapbamnenemady KPC,
u 29,0 % mTaMMoB, IPOAYUHPYIOUINX Kapba-
nerHemasy OXA-48 [14].

39 9,8
255 35
31,4

B bakTepuumaHbIA

MEP — meponierneM, [IOP — nopunenem, OPT — spranenem, AMK — amukarus, AEB — aeBodaoKcaliuH,
THUT' — tureniukanH, KOA — koauctun, ABM — asurpomuniue, KAP — KaapUTpOMUIIUH
Pucyrok 2. SppexmusHocmob KOMOUHAUUU U3 08YX U Mpex aHMUOUOMUKO8 8 OmHOWeHUU wmammos K.Pneumoniae
Figure 2. Efficacy of combinations of two and three antibiotics against K. Pneumoniae strains

V3 [ABOMHBIX KOMOMHAIIUM aHTHUOUO-
THUKOB TOABKO KOMOMHAIIUS  THUIEIIUKAU-
Ha C KOAWCTHHOM O0blAa aKTHUBHOH B OT-
HOIIIEHUN 0oAee IIOAOBHHBI HCCAEOYEMBIX
ITaMMOB K.pneumoniae (bakTepuItHI-
vl 3dderT maa 27,5 % imramMmoB, 6ak-
TepuocraTudeckul adpderr — mag 25,5 %
mrraMMmoB). Ilpu mo6aBaAeHHHM B KOMOHWHA-

IIUI0 MeEpOoIleHEMa C KOAHUCTHHOM TPETLEro
aHTUbHOTHKa 3PPEKTUBHOCTL KOMOWHAIIHH
yBeAHdnBasachb. Hawmboablllass aKTUBHOCTD
oTMedYeHa [OAd KOMOMHAIINE C BKAIOYEHU-
€M MAaKpPOAHUIOB (6aKTEPUIUAHBIN 3dQderT
KOMOUMHAITUHU «MEPOIIEHEM-a3UTPOMHUITMH-KO-
AUCTUH» B otTHomieHuu 80,4 % nIramMMoB,
KoMOHHaIuu «MEPOIIEHEM-KAAPUTPOMHU-
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IIUH-KOAUCTHUH» B OTHOIIEeHUHU 78,7 % I1mram-
moB). IloreHmpoBaHWE AHTUMHKPOOHOMH
AaKTUBHOCTH KOAWCTHHA aHTHOHMOTHKAaMH,
HE HMEIOIIMMH COOCTBEHHOH aHTHUMUKPOO-
HOM AaKTHBHOCTH B OTHOIIEHUH TIPaMOTPH-
HaTeABHBIX OakTepuii, Oblaa IIOKa3aHa HAMU
pasee. [IAg KOAHMCTHHOPE3UCTEHTHBIX MITaM-
MOB K.pneumoniae B IIPHUCYTCTBUU (PUKCH-
POBaHHBIX KOHIIEHTpAaIlU# asuTpoMHUIINHA (2
MKT/MA) HUAH KaapuTpomulimHa (1 MKr/ma)
npoucxoauao cHuzxkeHme MIIK koancruHa B
64-512 pas. Oddext cHuxkernusa MIIK koau-
CTHHA B IIPUCYTCTBUU 1 MKI/MA KAQPUTPOMHU-
nuHa Ob1a oTMedeH nad 85,2 % mraMMoB [15].
HNwmerotca maaabie 00 9pPeKTUBHOCTH in Vivo
KOMOWMHHUPOBAHHOMN Tepariy KOAUCTUHOM U
KAQPUTPOMHUIIMHOM HWH(MEKIUY, BBI3BAHHBIX
KOAUCTHHOPE3UCTEHTHBIMH mCr-1-II03uTHUB-

HBIMH InTamMmMaMu K.pneumoniae B MOOEAH
OakTepueMuu y MmeImreii [16].

B ormomenun A.baumannii Bce KOMOH-
HallUd C BKAIOUEHHEM KOAHCTHHA OKa3bIBAAU
GaKTEPHUITUAHBIH AMO0 OGaKTEPHUOCTATHIECKUM
3 deKT Ha DOABIIYIO YACTh IIITAMMOB (PHCYHOK
3). dpyrue KOMOWHAIIUM IIPOSIBASIAU AKTHUB-
HOCTB B OTHOIIIEHUH TOABKO 6,4-17,0 % mrram-
MOB. [loxozKue pe3yAbTaThl OBIAM ITOAYYEHBI B
2016-2017 rr. B paMKax IIporpaMMbl MUKPO-
OMOAOTHYECKOT0 MOHUTOPUHTA B ['OMeABCKOH
obaactu [12]. Ho ecan nipeskae 6aKTepUIIHAIHEBIN
a¢pderT KOMOMHAIHM «MEPOTIEHEM-KOAUCTHHY,
«CyABOAKTAM-KOAUCTHUH» U (TUTEIIMKAWH-KOAU-
CTHH» IPOSIBASIACSI B OTHOIIIEHHH BCEX IIITAMMOB
A.baumannii, To B HaCTOLIIIEM HMCCAEIOBAHNH
BbIgBAEHO 14,9-19,1 % mTaMMOB, YCTOMYUBBIX
K YKa3aHHBIM KOMOWHAIHSIM.
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KOA — xoauctun, AEB — aeBodaokcarimu
PucyHor 3. DpdpexmusHocms KombuUHAUUU U3 08YX aHMUOUOMUKO8 8 OMHOWEHUU wmammos A. baumannii
Figure 3. Efficacy of combinations of two and three antibiotics against A. baumannii strains

3agAroueHHe

BbIIBA€HO IIIMPOKOE pPaCIpPOCTPaAHEHUE
YCTOMYHUBOCTU K KOAUCTHHY Vy KapbareHe-
MOPE3UCTEHTHBIX INTaMMOB K.pneumoniae u
A.baumannii, BbIAEA€HHBIX OT TOCIUTAANU3HPO-
BaHHBIX HanueHTOB ¢ mH@peknueir COVID-19.
ITokazaHo, 4YTO ABOMHBIE KOMOMHAIIMM aHTH-
OMOTUKOB C BKAIOUEHHEM KOAHUCTUHA IIPOSTBASI-

0T OaKTEPUIIUIHYI0 AUO0 OakTepuocTaTHde-
CKyI0 aKTHBHOCTH B OTHOLIeHUH 76,6-87,2 %
mramMmMoB A.baumannii. Ha poHe BrIpaskeHHOH
YCTOMYUBOCTH K KOAUCTHHY OTMeYeHa HHU3Kas
3pPEKTUBHOCTE KOMOUWHAIIUHM  aHTHOUOTH-
KOB, ASMITUPUYECKH Ha3HAYAEMbBIX A Aede-
HUSI TOCIIUTAABHBIX WHQEKIUY, BBI3BAHHBIX
K.pneumoniae («MeponeHeM-KOAUCTHH», «MEPO-
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IIeHeM-aMUKalliH», KOMOUHAIIMN U3 ABYX Kap-
bamenemoB). TpoiiHble KOMOWMHAIIMU C BKAIOYE-
HHEeM MepoIleHeMa, KOAUCTHHA U MaKpPOAUOB

JEMOHCTPHUPOBaAU OaKTEPUIIUAHYIO AaKTHUB-
HOCTL B oTHomeHuu 78,4-80,4% mIrraMMoB
K.pneumoniae.
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