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Hngperyuu, svizeannvie Enterobacterales ¢ npodykuyueii kapbanenemas, xapakmepu3syomes 8biCOKOLL 1emanbHocmuio, docmueaiouieit 60 %
u bonee y nayuenmos ¢ 3a601e6aHusMU cucmemst Kposu. Yacmoma smux uH@eKyuii HeyKA0HHO 603pacmaem, a 603MOICHOCHIU Mepanuu
0Ccmaromes 8ecbMa 02panuteHHsiMu. B danrnom 0630pe npedcmagiena xapaKkmepucmuka UHGeKyUoOHHbIX 0CA0JICHe UL, 8b136aHHbIX Entero-
bacterales ¢ npodykuyueii kapbanenemas, evl0eseHbl YaAKMopsl PUCKA O3HUKHOGCHUS IMUX UHPEKUUL, a MAKICe ONUCAH AA20pUMM
UX 1eUeHus.
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Infectious complications caused by carbapenemase-producing Enterobacterales in patients with hematological disorders
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Mortality rates approaching 60 % have been reported in hematological patients with infections caused by carbapenemase-producing Entero-
bacterales. The incidence of these infections is rapidly increasing, whereas the therapeutic options are limited. This review represents cha-
racteristics of infections caused by carbapenemase-producing Enterobacterales in patients with hematological disorders, highlights risk fac-
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tors and management options of these infections.
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Bsepnexue

B Hacrosiiee Bpemst Hapsiay ¢ ycIriexaMu B JICUCHUU
0OJIBHBIX C 3a00JI€BaHUSIMU CUCTEMbI KPOBU BO3pacTaeT
yacToTa MH(MEKIMOHHBIX OCIOXHEHMH, BRI3BAHHBIX T10-
JIMPE3UCTeHTHbIMU OakTepusimu [1]. Hanbomnbinyio yrpo-
3y TipeAcTaBIsioT Enterobacterales ¢ mpomykuueii Kapoa-
neHemas. B aTux ciaydasix pe3aucTeHTHOCTb 00YCJIOB/IeHA
mpoayKiueit pepMeHTOB — KapbareHeMas, KOTOpbIe TH-
JIPOJTU3YIOT 3-IaKTAMHOE KOJIbIIO, BXOSIIEE B CTPYKTYPY
MOJIEKYJIbI KapOareHeMoB.

CornacHo  MOJIEKYJSIpHOM  KiaaccuUKALIUUA
R.P. Ambler, npemtoxkennoit B 1980 1., kapbarmeHeMas3bl
BXOIST B coctaB 3 kjaccoB PB-ymaktama3 — A, B u D
(tabm. 1) [2]. PepmeHTHI K1accoB A 1 D comepxat aMu-
HOKMCJIOTHBIM OCTaTOK CEprHA B aKTMBHOM LICHTPE U SIB-
JISIIOTCSI CEpUHOBBIMU NpoTernHa3aMu. Knacc B o0beau-
HSIET METaJUIO-[-TaKTaMa3bl, B AKTUBHOM LIEHTPE KOTOPBIX

HaXOSATCS aTOMBI IMHKA. OCHOBHBIMM IIPEICTABUTEIISIMU
kapbaneHemas kinacca A sBistiorcss KPC (Klebsiella
pneumoniae carbapenemase), kiacca B — VIM (Verona
integron-encoded metallo-p-lactamase), NDM (New
Delhi metallo-p-lactamase), IMP (imipenemase), kiacca
D — tum OXA (oxacillinase) ¢ nipeoomaganem OXA-48
y u3osatoB Enterobacterales.

Hanuuyue xapOarmeHemMas y MUKPOOPraHMU3MOB
ornpenesieT UX YCTOMYMBOCTH KO BCeM [-JakTamam
1 HEPEJKO K IpenaparaM APYrux KJaccoB IPOTUBOMU-
KPOOHBIX CPEACTB. DTO CBSI3AHO C TeM, YTO OOJIBIINH-
CTBO T€HOB, KOAMPYIOIINX IIPOAYKIIMIO KapbalieHeMa3s,
JIOKQJIM30BAaHBI Ha IJIa3MUAAaX, OOMEH KOTOPBIMUA MO-
XKET TIPOUCXOMUTh MEXIYy OaKTepHsSIMHU BCJICICTBUE
TOPU30HTAILHOTO ITepeHoca. Hepenko mia3sMumbsl Mo-
I'YT HECTU ICTEPMUHAHTHI yCTOMYMBOCTA K aHTUOMOTH -
KaM pasjJnu4HbIX rpymni [3, 6].
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Tadmuna 1. Knaccugurayus kapbanenemas, npodyyupyemoix Enterobac-
terales [2—5]

Table 1. Classification of carbapenemases produced by Enterobacterales

[2-5]
Tun Kapoanenema3s
Moanekysp- 2
Hbtii KTace Ipynms B-1akrama3 NpUMepbl
A CepuHOBbIE KPC, GES-5, IMI,
Serine NMCA, SME
B kv VIINDMAME,
Metallo-f-lactamases SIM, GIM, SPM
D CepHrHOBEIE OXA-48, OXA-58,

OXA-23

Serine

IlepBoe coobuieHue o BeimesieHnn Enterobacterales
C TPOIyKIMe (hepMEHTOB, CITIOCOOHBIX TMAPOIN30BaTh
KapbOareHeMbl, oTHocuTcsa K 1993 r. [7]. U3omnar Entero-
bacter cloacae opin BhimeneH B 1990 I U3 comepKMMOro
MOAKOXHOro abclecca y 0OO0JIbHOTO, HaXOAMBIIETOCS
Ha Je4yeHuM B rocrnutaje T. [lapmka. DTOT U30JAT OBLT
YCTOMYUBBIM K UMUIIEHEMY, TIpUYEM Ha MOMEHT €To Je-
TeKIUU OOJIbHOM TTOJTYYMII TOJIBKO 1 MH(Y3UI0 UMUTIEHE-
Ma. Pe3ucreHTHOCTH K KapbarneHeMaM ObLia 0OycJIOBIeHa
HaJIMYMEM T'eHa, UMEBIIIETO XPOMOCOMHYIO JTOKaIN3aIINI0
U OTBETCTBEHHOTO 3a MPOAYKIIMIO HOBBIX [-J1aKTamas’
kinacca A — NMCA-tu [8].
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IMoznuee, B 2001 1., mocTyrnmia nHGOpMaLKs O TeTeK-
nuu u3onsara Enterobacterales ¢ mpoaykiimeil KapoareHe-
Ma3, UMEBIINX TUIa3MUIHYIO JIOKAIU3ALIMIO FeHa, KOTOPhIe
BIIEpBBIC OBLIN OOHAPYXKeHBI y Klebsiella pneumoniae v BbI-
JeneHbl oT 6o1bHOro B CILA B 1996 1. [9]. JlaHHOMY THITY
KapOameHeMa3 ObUIO TIpUcBoeHO HasBaHue Klebsiella
pneumoniae carbapenemase (KPC). Knuanueckast 3Haum-
MOCTb KapOareHeMa3onpoayLUPYIOIINX MUKPOOPTaHNU3-
MOB ObLlIa ONpeieieHa Mo3IHee, KOraa MosIBUIMCH IyOIu-
KaLMK O TOCITUTAIbHBIX BCIBIIIKAX MH(MEKLINIA, BhI3BAHHBIX
MUKPOOPraHM3MaMU C TIOIO0OHBIM MEXaHU3MOM PE3UCTEHT-
Hoctu (puc. 1). IlepBast BCIIbIIIIKAa TOCIUTAIBHOM MH(EK-
1y, BeI3BaHHOM Enterobacterales ¢ mpomykiiueii Kapoarie-
HeMma3s, Obla 3apernctpuponaHa B 2004 . B CIIIA, 3atem
B 2007 . — B W3spaune [10, 11]. TlepBoe coobuieHMne
0 BeIbIlKe Ha reppuropur EBporisr otHocuTcst K 2009 1. —
B Iperun, a mozmuee (B 2011 1) — B Utamum [12, 13]. K Ha-
crosiiieMy BpeMeHH Enterobacterales ¢ mpomyKimeit Kap-
OareHeMa3 BCTPEYAIOTCs MPAKTUYECKM ITOBCEMECTHO,
U YKCJIO COOOIIEHMI 00 MH(BEKIIMSIX, BbI3BAHHBIX JaHHBIMKI
MUKPOOPraHM3MaMU, HEYKJIOHHO pacteT. ClienyeT oTMe-
TUTh HEOIHOPOIHOCTh JOMUHMPYIOIIMX TUIIOB KapbareHe-
Ma3 B pa3HbIX reorpaduueckux pernoHax. Tak, B cTpaHax
Cesepnoit 1 FOxHoit AMepuku, Utanuu, Iperyn npeobiia-
naroT npoayueHTsl KPC, B Typiiyn u O0JIBIIMHCTBE PEry-
oHoB Poccun — OXA-48, 8 Unguu — NDM, B crpaHax
Asuu u Asctpamuu — IMP [3, 6, 14].

11 onpeaesieHus SIUAEMUYECKU 3HAYMMBbIX KJIOHOB
OakTepuil U MX IE€HETHMYECKOTO POACTBA IPUMEHSIETCS
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Puc. 1. Coobuenus o eocnumanvhoix ecnviuikax uHgexyuii, evlz6anubix Enterobacterales ¢ npodykuyueii pazauunsix munoé kapbanenemas [3, 6, 10—15]
Fig. 1. Hospital outbreak reports of infection caused by Enterobacterales producing various types of carbapenemases [3, 6, 10—15]
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METO]I MYJIETUJIOKYCHOTO CEKBEHMPOBAHUS -TUITMPOBAHMS
(MJICT). HaubombIree 3HaYeHUE IIPUIACTCS U30JISITaM,
MMpUHAIJIeXKAIIIM K KIOHaJIbHOU Tpymme 258 (clonal
group, CG), KoTOopble MOJIYYMJIM Haubojee IIMPOKOe
pacIipocTpaHEeHHE U OMIPEACIITIOTCS KakK B cTpaHax CeBep-
Ho# 1 FOxxHOIT AMepuKu, TaKk 1 Ha TEPPUTOPUHU psiia eB-
porneiickux crpat [16]. 115t MUKPOOPraHU3MOB, ITIPUHAJI-
JIEXAIINX K JAHHOM TeHeTMYeCKOM JTUHUM, XapaKTepHBI
OBICTpOE TPUOOpPEeTEeHNE PE3UCTEHTHOCTU K aHTUOUOTHU-
KaM, BBICOKAsI YaCTOTa OECCHMMIITOMHOTO HOCHUTEJIbCTBA,
a MH(EKIIUY Pa3BUBAIOTCS B OCHOBHOM Y TSIKEJIBIX UMMY-
HOKOMITPOMETHUPOBAHHBIX OOIbHBIX.

Ha teppuropuu Poccuu cpemm Enterobacterales
BCTpEYaIOTCs MPOMYIICHTHI BCeX TJI00AIIBHO PacIpocTpa-
HEHHBIX TUIIOB KapbarmeHeMma3 — OXA-48, NDM, VIM,
KPC [17—19]. Bnepsbie B Poccuu mponykiiust kapoarie-
HeMa3 y Enterobacterales Obl1a 3aperucTpupoBaHa y U30-
nara Escherichia coli ¢ nponykuueit MetannodepmeHTa
VIM-4, xoropslit 6611 BeigeaeH B 2006 I. 13 MOYU OOJIb-
HOTO C YepernHO-MO3TOoBOi TpaBMoii B Mockse [20].
B 2012 1. mocTynmuiio cooOleHne o IMepBoii TOCITUTATLHON
BCIIBIIIKE MHMEKIINK, BbI3BaHHOU K. pneumoniae ¢ mpo-
nykuueit OXA-48, Koropast OblIa 3aperucTpupoBaHa
B LIEHTpe Helipoxupypruu umeHu akagemuka H.H. byp-
nenko [21]. B 2013 r. E.T1. bapanueBu4 1 coaBT. ObLI Jie-
TeKTUpoBaH MeTtamtopepmeHT NDM-1 y wu3ondara
K. pneumoniae B Cankt-IletepOypre, a B 2014 1. mpyras
nccaenoBaTeabckad rpynmna u3 Cankr-IlerepOypra coo6-
IIIJIA O BBIACICHUN U30JIITOB K. pneumoniae u E. cloacae
¢ mponykuueit KPC-2 [22, 23]. donst U30JISTOB C MPOIYK-
Mei kapoareHemas cpeny Enterobacterales, BbIIEIeHHBIX
B Poccun, cocrasmser 7,8—9,2 % [17, 18]. B Poccun
nmpeobmagaer Tun KapOameHemas OXA-48 (75 %),
3a uckimodyeHnueM CauHkr-IlerepOypra, rme BcTpedaeTcs
Hemautas 1oJs1 MetayiodepmentoB NDM (77 %) [17, 19].

B equHMuHbBIX TyOIUKaLMsIX, IIpeacTaBieHHbIX B Poc-
CHUU Y TTOCBSAIIEHHBIX aHanu3y naHHbIX MJICT, BeISIBIIEHO
reHeTU4YeCcKoe pasHooOpasue n3ojsatoB Enterobacterales
¢ TIponyKiueii kapoanenemas [17, 24]. Hanbonee pacmpo-
CTpaHEeHbI U30JIATHI, IPUHAIEXaBIINE K CHKBEHC-TUIIAM
(sequence type, ST) ST395 (38 %) u ST147 (19 %), koro-
pbie He Bxomat B CG258 [24]. B Cankr-IletepOypre Takxke
ObUIO OTMEUEHO TeHeTHYeckKoe pa3HooOpa3ue cpeau
Enterobacterales u BbIIe/IeHBI M30JISATHI, MPUHAMIEXKaB-
mume K CG258 [17].

Xapakmepucmuka ungeruuii, Bbi3BaHHbIX Enterobacterales

¢ npoaykuuei kapbanenemas, y 6onbHbiX ¢ 3a6oneBanuaMu

cucmembl KpoBU

BosibHbIE OIMyXOJISIMU CUCTEMbI KPOBU U PELIUIIUEH-
ThI TPAHCILIAHTATa TEMOITO3TUYECKMX CTBOJIOBBIX KJIETOK
(TT'CK) HaxoasTcs B TpyIlne pucka pa3BUTUS WHGpEK-
LM, BBI3BAHHBIX OaKTEPUSIMU C IPOAYKLIME Kapoare-
HeMa3. DTo OOyCIOBJIEHO HalInyueM psga (HaKTopoB
y 9TUX OOJIbHBIX, TAKUX KAaK HEATPONEHUSI U MYKO3MT,
JUTUTEJIbHbIIA IIePUO IPeObIBaHUSI B CTALIMOHAPE, YACTOE
NMpUMeHEeHEe aHTUOMOTUKOB IIMPOKOTIOo criekrpa [25, 26].

Ilpuuem y maHHOM KaTteropuu OOJBbHBIX YAaCTOTa 3TUX
MH(EKIN HEYKIIOHHO Bo3pacTtaeT. CorimacHo pe3yiabTa-
TaM pa3JIWYHBIX HCCICIOBAHMUI MOJISI OaKTepHMEMUH,
BBI3BAHHOM KapbaneHeMoycToiunBbiMu Enterobactera-
les, y OOJIBHBIX ¢ 3200JIeBAaHUSIMU CUCTEMbBI KPOBU COCTa-
BuIa OT 5 10 18 % cpenu rpaMOTpULIATEIbHBIX BO30OYI1-
Teseil MH@ekuuii kposoroka [26]. Ilo pesynbraram
MHOTOIICHTPOBOTO HCCJIEIOBaHUS, IIPOBEICHHOTO
B 52 meHtpax UTanum, OBUIO OTMEUEHO YBEIMUYCHUE
KapbaneHemoycToiuuBbIX K. pneumoniae ¢ 0,4 10 2,9 %
B CTPYKTYpe Bo30yauTeeit ”HQEKIit KpOBOTOKA y pe-
nunueHToB ajnoreHHelx TI'CK B mepuom ¢ 2010
o 2013 1. [25]. Apyrumu ucciiemoBatensiMu u3 Mranun
OBLTO TIOKA3aHO, YTO cpeau K. pneumoniae, BI3BaBIINX
MHQEKIIMY KPOBOTOKA, T0OJII KapOarieHeMOYCTONINBBIX
n30J19T0B Bo3pociaa ¢ 21,4 no 75,9 % B nepuon ¢ 2010
mo 2013 . [1].

Cpenu Bo30yauTeneit nHMEKIINii, BHI3BAHHBIX KapOa-
neHeMoycToiiuuBeiMu Enterobacterales, mpeob6iagaioT
K. pneumoniae y 0G0JbHBIX C 3a00J€BAHUSIMUA CHUCTEMBbI
kpoBu. OCHOBHAasI AOJISI ITyOJIMKALIUN COMEPKUT UHPOP-
Mamupo o mpoayieHTax KapoameHemas KPC, pexe —
OXA-48 1 NDM. B10o MOXeT ObITh OOYCIIOBIIEHO TEM,
YTO OOJIBILIMHCTBO cOOOLIeHU moctynaer u3z Mranuu
n CIIA, roe cpenu kapbaneHemas npeodiamaet Turn KPC.

Yucnao myOonmkanuii 1Mo MHQEKINUSIM, BBHI3BaHHBIM
kapbaneHemaszonponyuupytomumu Enterobacterales,
y OOJIBHBIX C 3a00JIEBAHUSIMU CUCTEMBI KPOBU HEBEJIMKO.
B uccnenoBanuu L. Pagano u coast. (Mtanust) ObuUIO IIpen-
CTaBJIeHO cooOIIeHre 10 26 GOJIBHBIM C 0aKTepueMUEi,
BBI3BaHHOM K. pneumoniae ¢ iponykumeit KPC [27]. Cpe-
I TIAIIMEHTOB C MH(EKITel, BRI3BAHHOU ITPOIYLICHTAMK
KapOarieHeMa3, rpeobiagaiu 00JbHbIE OCTPHIMU MUEJIO-
WAHBIMU Jieiiko3amu (53,8 %), mpuyeM B IMOJHOW peMUC-
cuM Haxonuiauch 46,1 % GonbHbIX, ay 73,1 % naLueHToB
Ha MOMEHT pa3BUTHUS MH(MEKIIMH ObLlIa 3apeTUCTPUPOBaHa
HeiiTponieHus (rpanysouuTon <0,5 x 10°/71) mMTeIbHO-
cteio 6osnee 10 mHeit. Ilokazarenu JeTaabHOCTHA OBLIU
CTaTUCTUYECKM 3HAYMMO BHIIIE CPely OOJIBHBIX ¢ OaKTe-
puemueii, BbeI3BaHHOI Enterobacterales ¢ mpomykimeit
KapbaneHeMmas, u cocraBwm 57,6 % nporus 14,0 %
(p <0,0002) mpu nHMEKINIX, BEI3BAHHBIX UHBIMU TpaM-
OTPULIATEILHBIMHU BO30OYIUTEIISIMM.

B ny6ommkanmio 1.1. Balkan u coaBt. (Typuust) Obuiu
BKJIIOUEHBI 36 OOJBHBIX C OaKTepuemueil, BbI3BaHHOM
Enterobacterales ¢ mpoaykumeit kapoameHemas OXA-48
[28]. JTeTanbHBIE MCXOOBI CTATUCTUYECKM 3HAYMMO Yalle
OTMEYaINCh Yy OOJMBbHBIX remobmacro3amu (p = 0,015)
1 UMEBIINX HeiTponeHuto 6omee 10 maeit (p = 0,044).

B pabGore ucciemoBaTeabCcKoii TpyInbl u3 Ipeuuu
ObLIM TIpoaHaJIM3MpoBaHbl 50 ciydyaeB OaKTepUeMUHU,
BbI3BaHHOU K. pneumoniae ¢ nipopykuueir KPC (96 %)
u VIM (4 %), u3 Hux 48 (96 %) GOIbHBIX UMETU TeMo0JIa-
cTo3, a 2 (4 %) — amnactuyeckyio aHemuio [29]. YV 37
(74 %) nauueHTOB ObUI AMArHOCTUPOBAH cercuc, y 13
(26 %) — centuyeckuit mok. [TomuMuKpoOHas GakTepu-
eMust Obuta aeTekTrpoBaHa y 5 (10 %) OOJNbHbBIX, M HAPSIAY
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¢ K. pneumoniae, nponyuupylolileit kKapoaneHemMasbl, O/~
HOBPEMEHHO U3 TeMOKYJIBTYpbI ObLIU BbiaeaeHbl Pseudo-
monas aeruginosa, Enterococcus faecium, Prevotella spp. B 9
(18 %) u3 50 ciayyaeB yaajloch YCTAHOBUTb MCTOYHUK
OakrepueMuu, U3 HUX B 5 (55,6 %) Gblia KaTeTep-acco-
nuupoBaHHas uHdekuus, B 2 (22,2 %) — NHeBMOHMUSI, B 2
(22,2 %) — uHbeKUMKY MOYEBBIBOISILMX IyTeil. Y Bcex
060sbHBIX (7 = 50) HAa MOMEHT Pa3BUTHUS MHMEKIINU OTIpe-
Jiessuach HetporieHus1. MennaHa mpeObpIBaHUS OOJIBHBIX
B CTallMOHAape A0 pa3BUTHS MH(EKLIMY cocTaBwia 22 TH,
MeauaHa JIJINTebHOCTU HeitTporieHun — 10,5 gus. Ilo-
BTOPHBIC 3IMM301bI MH(EKIINH, BEI3BAHHOM ITPOAYIIeHTa-
MK KapOareHemas, pasBuinch y 8 (16 %) OGONBHBIX.
VY 84 % nzonsros Enterobacterales ¢ mpoaykiueit kapoa-
rneHemMas3 3Ha4eHUsi MUMHUMMAaJIbHOW MOAABJISIONIe KOH-
uenTpauuu (MITK) MeporieHeMa IIpeBRIIIAIN 8 MKT /M.
OO6iuas 14-gHeBHas JeTaJbHOCTh cocTaBuiaa 50 %. Jle-
TaJlbHbIE MCXObI ObLIM ACCOLMUPOBAHBI C Hepa3pelleH-
HOIl HeliTporeHuel (otHomeHue puckoB (OP) 19,28;
95 % noseputeiabHblit uHTepBan (AM) 2,31-160,69;
p = 0,006), pasButuem centuueckoro moka (OP 3,04;
95 % AW 1,06—8,78; p = 0,04) u Teparnueil OTHUM aHTH-
OMOTUKOM, aKTUBHBIM in vitro (OP 3,95; 95 % AU 1,23—
12,65; p =0,02).

B uccnenoanne u3 CIIA ObLIM BKIIOYEHBI 18 0071b-
HBIX reMo0JjiacTo3aMU U MHGEKIUSIMU KPOBOTOKA,
BbI3BAHHBIMM KapOarneHeMOYCTONYMBBIMU MUKPOOPra-
Husmamu [30]. I3 reMOKyaBTYpHI ITpeo01aaajio Belaese-
Hue u30JsiToB K. pneumoniae (78 %), nanee cienoBain
E. cloacae (17 %) n couetanue 6aktepuii (5 %). bob-
IIMHCTBO U30JISITOB (87,5 %) OblIM MpoayLIeHTaMU Kap-
6anenema3s rpyrnbsl KPC, u3 Hux 90 % npuHamiexamm
K CG258, y 43 % uzonsaros 3HaueHuss MITK meporieHe-
Ma TIpeBbIIIaau 8§ MKT /M. [ToBTOpHBIE 313006l MHDEK-
LIMY, BEI3BAHHOU KapOarneHeMOyCTOMUYMBBIMU DaKTepu-
aMu, BO3HUKIU y 2 (11,1 %) GoubHbIX. JleTanbHbIe
ucxoanl 661K y 10 (56,0 %) GoJbHBIX, Y 9 M3 HUX coXpa-
HsJIaCh HelTpomeHusi. B McciieqoBaHMM BBDKWIM BCe
MAIlMeHTHI, MMEBIINE IIUTEIbHOCTh HEUTPONECHUU
no 14 npHeil, n ObUla OTMeYeHa TMOesib BCeX OOIBHBIX
npu 6osee IJIUTEeJIbHON HEUTPOTIEHUN.

B MHOrOLEHTPOBOM MCC/I€IOBAHUM, IIPOBEICHHOM
B UTanuu, Oblta mpeacTaBlieHa XapaKTepucThKa MH(pEK-
LIMOHHBIX OCJI0KHEHMA, BbI3BAHHBIX IIPOAYLIEHTAMU Kap-
banenemas y 112 peuunuentoB TTCK ¢ 2010 mo 2013 .
[25]. YacToTa pa3BuTHUS MOJOOHBIX MH(PEKIINIA Y pelATI-
enroB ayrosornyHoit TI'CK cocrasuna 0,4 % (ot 0,1 %
B 2010 . mo 0,7 % B 2013 ), ayutorenHoit TTCK — 2 %
(0104 %B2010r. 102,9 % B2013T1). Y 84 (75 %) 60/1B-
HbIX Ha MOMEHT Pa3BUTUSI MHGEKIMOHHBIX OCIOXHEHUI
KOHCTaTUpOBaiu HeiiTporienuio, y 27 (31 %) — peakuuio
«TPaHCIUIAHTAT MIPOTUB X03siMHa», U3 HUX y 12 (44,4 %)
ObuTa KuieyHast popMa. Bemyimm rposiBieHremM nH@eK-
1K, BeI3BaHHOU Enterobacterales ¢ mpoaykiueit kapoa-
rneHemas, Obuia Oakrepuemust (88,4 %). JletanbHOCTb
B TeueHue 90 gHei Obla CTATUCTUYECKM 3HAYMMO BBILIE
y peuunueHtoB aminoreHHoi TI'CK B cpaBHeHUUN

¢ 6onpHBIMU TT0CITE ayTosiornyHoil TTCK (70,1 % nipotus
16,0 %; p <0,0001). CTaTuCTUYECKM 3HAYUMMBIMU (haKTO-
paMu JIETaJIbHOTO MCXOHa MpY MHMEKLUU, BbI3BAHHOM
KapOaneHeMOYyCTOMYnBbIMU K. pneumoniae, SIBUIKCH
paszButre nH@ekurnoHHoro npouecca 10 TTCK n Heanek-
BaTHas IPOTMBOMUKPOOHAsI Teparusl.

(Makmopbl pucka pa3sumus uHeruuil, Bbi3BaHHbIX
Enterobacterales ¢ npoaykuueil kapbanenema3s, y 60/bHbIX
¢ 3aboneBaHusMu cucmeMbl KpoBu

CoracHO MEXXIyHapOIHBIM PEKOMEHIALIMSIM SKCITep-
toB ECIL-4 (4" European Conference on Infections in
Leukaemia) gakTopamu pucka pa3BUTUS WHQEKIINI,
BBI3BAHHBIX MOJINPE3UCTEHTHBIMU OAKTEPUSIMU, SBIISIIOT-
CsI KOJIOHU3ALIMS CITM3UCTOI 000I0UKY KUIIICYHUKA JaH-
HBIMU MUKPOOPTaHU3MaMHU, IPUMEHEHNE aHTUOMOTUKOB
IIIPOKOTO CIIEKTPa B TEUCHUE ITOCISTHETO MECsIIIa, TSKe-
JIOe COCTOsIHME 00JIbHOTO, OOYCI0BIIEHHOE IIporpeccuei
OITyXOJIM CUCTEMBI KPOBM WUIM TSKEIBIMU MHQMEKITMOH-
HBIMU OCJIOXHEHHUSMU (CETCUC, IMTHEBMOHUS), TOCIIH-
TaJbHasI MHDEKIIYsI, IJIUTEIbHOE ITPEObIBAHNE B CTAIINO-
Hape HU/WIM TOBTOPHBIC TOCIIUTAIM3ALNU, HaJIMIUE
MOYEBOIO KaTeTepa, IOXKMION BO3pacT, a TaKKe IPeObI-
BaHUE B OTACIICHUM PeaHUMAIlMd Y MHTCHCUBHOMU Tepa-
mau (OPUT) [31].

B uccnenoBaHmsIX, TOCBSIIICHHBIX aHATU3Y (PaKTOPOB
prcKa pa3BUTUS MHMEKIINI, BRI3BAHHBIX KapOareHeMO-
ycroiiunBeIMU Enterobacterales, oTBOaUTCSI BeCOMOE 3Ha-
YeHHe KOJIOHM3AIUM CIM3UCTON 000J0YKM KMUIIICUHUKA
JMTAHHBIMA MUKPOOPTaHU3MaMU. Y OOJIBHBIX C OITyXOJISIMU
CHCTEeMBbI KPOBU TOJT BO3ACHCTBUEM ITPOTUBOOITYXOJICBbIX
IIperapaToB pa3BUBAIOTCS MYKO3UT U HEUTPOIICHMS,
TEM CaMBIM CO3IAIOTCS BCE YCIOBUS IJIS TPAHCIOKALIMU
KUIIIEYHON MUKPOQIOPH B KPOBOTOK M PAa3BUTHSI CETICH-
ca, a MpUMEHEHHE aHTUOMOTUKOB IIMMPOKOIO CIIEKTpa
WHIYLIUPYET CEICKIINIO PE3UCTEHTHBIX MUKPOOPTaHU3MOB
[32—35]. MUmeeTcs Hemano TyOJIMKalii, OLIeHUBAIOIINX
BEpPOSITHOCTH Pa3BUTHSI MH(MEKIINI KPOBOTOKA Y OOJIBHBIX
C KOJIOHM3ALMEN CIN3UCTON 000JIOUKN KUIIIeYHUKA DTU-
MM OakTepusiMu. YacToTa pa3BUTHS MHQEKIINIA, BEI3BaH-
HBIX KapbameHemoycToilunBbiMU Enterobacterales,
y OOJIBHBIX ¢ KOJOHU3ALMEH B OTACICHUSIX TeMaTOJIOT I
npocturana 58 %, B OPUT — ot 22,6 10 69,0 % B 3aBUCK-
MOCTH OT KaTeropuu 00JbHBIX [33, 34].

BrnionHe onpeaeneHHO, UTO HE y KaXA0ro 00JIbHOTO
¢ KOJIOHM3aIMel KapbarneHeMoycToitunBbIMU Enterobac-
terales pasBuBaeTcss MH(MEKIMsI, BbI3BaHHAS JTaHHBIMU
MUKpoopranu3mamu. B cBsa3u ¢ atum M. Giannella u co-
aBT. (MTanus) Obla co3naHa 1ikana, OLEeHUBAIOIIAs Be-
POSITHOCTH Pa3BUTHS MH(MEKIIUU Y OOJIBHBIX C KOJTIOHM3a-
LIMei CIM3UCTOM 00010uKky KuedyHnKa Enterobacterales
¢ MpoAyKIIMeil KapbareHeMas Ha OCHOBaHUM (DaKTOPOB
pucka [35]. B uccnenoBanue ObUIM BKIIIOYEHBI OOTbHBIE
TepareBTUICCKOTO, XUPYPITUIECKOTO, TeMaTOJIOTMIECKO-
ro, OHKOJIorndeckoro npodwieit. CTaTUCTUYECKN 3HAYM -
MBIMH TIPEAUKTOPAMU Pa3BUTHUSI MH(MEKIINN, BEI3BAHHOM
KapbarneHeMOyCcTOMYMBLIMU Enterobacterales, sBUIMCH
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Takue (GakTophl, Kak npedosiBanne B OPUT, nanuune re-
Mo00J1acT03a, KOJJOHU3aIU 2 1 OoJiee JTOKYCOB IMPOAYLIeH-
TaMH KapOalieHeMa3, HaJInu1e IIeHTPaJbHOTO BEHO3HOTO
KaTeTepa, MpOBeIeHNE NCKYCCTBEHHON BEHTIISILINM JIeT-
KHX, TapeHTEPaTbHOIO IIMTAHUS, OIepallvsI Ha OpraHax
OPIOIIHON TTOJIOCTH, XUMHOTEPAITUs 1/UIN paguoTepa-
ST, HEUTPOTICHUSI, TIPEAIIICCTBYIOIIAS TepaIisl Kapoare-
HeMaMM 1 aMUHOIJIMKO3uaaMu. B mpoiiecce MHOroak-
TOPHOT'O aHaIKn3a ObUIM PeAyLUPOBaHbl (aKTOPbl PUCKA
1 K HUM ObUTH OTHeceHBI ITpeobiBaHne B OPUT, abmomu-
HaJIbHasI OIlepallvsi, XUMHUOTepanus W/WIN paguoTepa-
ST, KOJIOHU3ALIMSI CIIM3UCTOM 000JI0UKHM 2 1 OoJIee JTIOKY-
coB (1a6:1. 2). Kaxxmomy hakTopy prcka ObLUIO IIPUCBOCHO
omnpeaeeHHOe KOJIMYecTBO 0ajioB. BeposiTHOCTh pa3Bu-
U MHGEKIUU Y O0IbHBIX 0e3 hakTopoB pucka (0 6an-
J10B) coctaBuia 4 %, npu Haauuuu oT 3 no 10 6auioB —
26 %, ot 11 no 14 6amioB — 61 %, ot 15 u 6osee — 100 %.

C y4eToM BBICOKHMX ITOKa3aTesIeli JIeTATbHOCTH Cpeau
6onpHBIX TTocsie TT'CK ¢ nHekmeit, BBI3BaHHOM Mpo-
OyLeHTaMM KapOarieHemas, skcrnepramu u3 Mranuun
OBLTO MIPEITOXKEHO OLIEHUBATh PUCK HEOJAarorpusITHOTO
ncxomna y 00JbHBIX, KOJIOHU3UPOBAHHBIX I MMEBIINX
nH(peKIMIo KapdbarneHeMoycToitunBeiMu Enterobactera-
les, mo BeimonHeHus TI'CK u B yacTu cirygaeB paccMa-
TPUBATh OTCPOYKY B BBIITOJIHEHUM TPaHCIUIaHTaLMu [36].
B To Xe Bpems cieayeT OTMETUTh, YTO KOJIOHU3AIUS
CJIIM3UCTBIX O0OJIOYEK MPONYLEHTaMU KapOareHemas
He ObLTa MpU3HaHA dKCIepTaMU a0COTIOTHBIM IIPOTUBO-
moka3anueM K BoirmoaHeHno TTCK. IToszgHee A. Forcina
U COaBT. IPOAEMOHCTPUPOBAIN BO3MOXKHOCTH «KOHT-
posisl» B CTallMOHape Hal MHMOEKIMWSIMU, BhI3BAHHBIMU
Enterobacterales ¢ mpomykiueit KapdaneHemas, 4To IIpH-
BEJIO K CTATUCTUYECKH 3HAYNMOMY CHIDKCHMIO KyMYJIsI-
TUBHOI 9aCTOTHI Pa3BUTHUS MOTOOHBIX MH(MEKIINI KPO-
BoToka ¢ 4,6 o 1,6 % (p = 0,01) 1 JleTaIbHBIX UCXO/IOB
Ipy 3TUX UHPeKIUIX ¢ 62,5 10 16,6 % y 60JIbHBIX, KO-
TopbiM BeimoHsnack TTCK [37]. Takoe cHMXeHMe ObIIO
JIOCTUTHYTO TTOCJIC BHEIPEHMS B IIPAKTUKY TOITOTHUTEb-
HBIX Mep MHQEKIIMOHHOIO KOHTPOJIS U Ae3CKaTallnOH-
HOTO ITOX0Ja B Ha3HAYCHUY aHTUOMOTHUKOB Y ITalleH-
TOB C KOJIOHMU3AaIMEeH KapOareHeMa30mpOay LI PYOIINMU
MHUKpOOpTraHu3MaMH. JlOTTOTHUTEIbHBIE MEephl MH(bEK-
IIMOHHOTO KOHTPOJISI BKJIIOYAIN €XEeHeIeIbHOe B3ATHE
Ma3KOB CO CJIM3UCTOM 000I0YKHY MPSIMOM KUILIKHU B LIEISIX
MOHUTOPUHTA KOJOHM3AIINH TTOJIMPE3NCTCHTHBIMU 0aK-
TepUsIMU, OOJIBHBIX C KOJOHM3ALMEH ITOMEIall B OT-
JIeJIbHBIC TAIaThl, MEIULIMHCKUI ITepCOHAIT OCYIIIECTBIISLT
00paboOTKyY pyK aHTUCEIITUYECKUM PacTBOPOM JI0 U IOCIe
KOHTaKTa ¢ OOJIbHBIM, €XKEIHEBHO B MajaTax IPOBOIU-
JIach BJIaXKHasl yOOpKa ¢ IIPUMEHEHUEM aHTUCEIITUYECKIX
pacTtBopoB. [Tpu ¢hedpuabHOIT HEUTPOIIEHNN OOTBHBIM,
WMEBIIMM KOJJOHM3ALMNIO CIU3UCTON 000JI0YKY KUIIIeY-
HUKa IpoaylieHTaMu KapOareHeMa3, Ha3Hayallu KoMOu-
HalMIO U3 2 1 0ojice aHTUOMOTUKOB, aKTUBHBIX in Vitro
IIPOTUB U30JIATa, BBIICJIIEHHOTO CO CIIM3UCTOI 000JI0UKHI
KMIIeYHUKa (KOJTUCTUH, TUTCUMKIWH, TeHTAMUIIMH,
MepOIIeHEeM, BpTaIlleHeM) C IMOCICAYIOIIeH JeacKataleit

Taomaua 2. Qaxmoput pucka pazeumus uHGeKyull, 6bI36aHHOl Kapoa-
nenemoycmoiuugsimu Enterobacterales, y 60abHbIX ¢ KOAOHU3AYUEN CAU3U-
cmoii 000104KU daHHbIMU MuKpoopeanuzmamu (wkanra M. Giannella) [35]
Table 2. Risk factors for infection caused by carbapenem-resistant
Enterobacterales in patients with colonization of gut by these bacteria
(Giannella risk score) [35]

DakTop pucKa Bam
IIpe6niBanue B OPUT 2
Admission to ICU
AOIOMUHAaNIbHAS ONepaLus 3
Abdominal surgery
XUMUOTepanus u/uiv paauoTepanusi 4
Chemotherapy and/or radiotherapy
KonoHnuzanusi cim3ucToi 000J109KH1 2 TOKYCOB 5
Colonization at site besides stool
Kaxnplii 10MOTHUTENbHBIN JIOKYC KOJOHU3ALMU 5

Each additional site of colonization

Ilpumeuanue. OPUT — omadenenue peanumayuu u UHMeHCUBHOU

mepanuu.
Note. ICU — intensive care unit.

1 MoauduKalmeit MPOTUBOMUKPOOHOI Tepanuu, eCclu
nHGEeKIMs He OblIa BhI3BaHA MPOAYLIEHTaMHU Kapoarie-
HeMmas.

DekonoHu3ayus cnusucmoil 060/104KU KUIEYHUKA

Enterobacterales ¢ npoayruueil kapbanenemas

Nmeercsa psig nyOauKanuii, MOCBSIILIEHHBIX JeKOJIO-
HU3alMKM KulledyHuKa Enterobacterales ¢ Tpomykiimeit
KapbaneHemas [38—42]. Bo Bcex ciydasix 1o mpoBeAeHUS
JIEKOJIOHM3AILINY UCCIIeI0BAIN YyBCTBUTEILHOCTH Entero-
bacterales, KOJJOHM3UPYIOIIMX CIIM3UCTYIO 000JI0UYKY KH-
IIeYHMKA, K TPOTMBOMUKPOOHBIM IIperapaTaM 1 TOJIBKO
ITOCJIe 3TOrO Ha3HAYaIM aHTUOMOTHUK, K KOTOPOMY MUKPO-
OpraHu3Mbl ObUIM YYBCTBUTEIbHBIMU in Vvitro. B pabote
yueHbIX 13 WM3pamsist ObLIM TIpeACTaBICHBI JTaHHBIC
15 60JIbHBIX ¢ 3a00JIeBAHUSIMU CUCTEMbI KPOBU 1 KOJIOHU -
3alMen CIM3UCTOl 000JI0UKU KUIIeYHUKA K. pneumoniae
¢ TIpoaykuuei kKapbameHemas [38]. g spamuKauu
MOJIMUPE3UCTEHTHBIX OaKTepUl CO CIM3UCTOU 000JIOUKU
KUIIIEYHNKA MPUMEHSUIM TeHTaMMIIMH B 103¢ 1o 80 Mr
4 pa3a B CyTKU IepopaibHO. MenraHa qJJIUTeIbHOCTY IPH-
eMa reHTamMuIMHa coctasuia 27 queit (7—90 nueii). B me-
puon TIpUMEHEHUST TeHTaMULIMHA peryisipHo (1—3 pasa
B HEIEII0) BBITOIHSIA MUKPOOUOJIOTUYECKOEe MCCIen0-
BaHNE Ma3KOB CO CJIM3UCTOM 000JOUKM KUIIeuHUKa. Jle-
KOJIOHM3ALIMs KapOaIreHeMOyCTOMUMBBLIX OaKTepuii Oblia
JocTUrHyTa y 66 % GoibHbiX. MHMeKLN, BhI3BaHHbIE
MMOJIMPE3UCTCHTHBIMU K. pneumoniae, pa3BUINCH
y 8 (53 %) GOJbHBIX, U B MX YMCJIO BOIIM HE TOJIBKO
OOJIBHBIC, Y KOTOPBIX COXPAHSIaCh KOJIOHU3AIINS IIPOIY-
LIeHTaMu KapbareHemas (7 = 4), HO ¥ MaIlMeHTHI C dpaan-
Kauueil 6akTepuil Co CAU3UCTON 000I0UYKU KUILIEYHUKA
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(n=4). Y Bcex OONBHBIX C TIEPCUCTUPYIONICH KOJIOHU3A-
ueii (n = 4) ObUI JIeTaIBHBIN UCXO.

ITo3znHee TemMu Xe UccienoBaTessIMU Oblla PeICcTaB-
JieHa paboTa, B KOTOPYIO ObIIM BKJIOUeHBI 50 OOJBHBIX
C KOJIOHM3ALMEH KUIIIeYHNKA KapOarreHeMOYCTOMYNBBIMU
Enterobacterales [39]. Cpenu mamueHTOB IIpeobiagain
OoJIbHBIE ¢ 3a00JIeBaHUSMU CHUCTEMbI KpoBU (n = 34;
68 %). B GOJIBILIMHCTBE CJIy4aeB y MalMeHTOB OMpPeIeIIs-
JIach KOJIOHM3AIUsI CIM3UCTON OOOJOUYKM KHUIIEYHUKA
K. pneumoniae (n = 43; 86 %), nanee cnenosanu E. coli
(n = 4; 8 %), Enterobacter spp. (n = 2; 4 %), Citrobacter
spp. (n = 1; 2 %). B uensix apanukanum KapoarneHeMo-
YCTOMUMBBIX MUKPOOPIraHMU3MOB CO CJIU3UCTOI 000JI0UKHU
KUIIEYHUKA IIPUMEHSUIM reHTaMULMH Y 26 (52 %) 60J1b-
HbIX, KOMUCTUH — Yy 16 (32 %), coueTaHue reHTaMULMHA
u komuctrHa — y 8 (16 %) 6onbHBIX. MccnaenoBarenu
ITOMEIIAJIN TTOPOIIOK aHTUOMOTUKOB B KAIICYJIbI, TIPEI-
Ha3HAUYCHHBIC IS MEepopaabHOrO MpuMeHeHMs. Jlo3a
reHTaMUIMHA cocTaBsia 1o 80 MT 4 pa3a B CyTKU, KOJIH-
ctuHa — 110 100 Mr 4 pa3za B cyTku. YacToTa 1eKOoJIOHM3a-
LIMY TIOJIMPE3UCTEHTHBIX MUKPOOPTaHM3MOB ObLIa COTIO-
CTaBUMOM Y OOJIbHBIX, ITOJTyYaBIIMX TeHTaMUuLnH (42 %),
konuctuH (50 %), coyeraHue o0OOMX MperapaToB
(37,5 %), n Obl1a CTaTUCTUYECKM 3HAYKMMO BBIIIIE,
4yeM B Ipynne KOHTPOJSI CO CIIOHTAHHOM apaauKaluein
(7 %; p <0,001, p <0,001, p = 0,004 cOOTBETCTBEHHO).
JletaabHOCTD B IpyIIle MAIlMEHTOB, KOTOPHIM ITPOBOIM-
JIach ACKOJIOHM3allMsI, ObLIa CTAaTUCTUYECKHM 3HAYMMO
HUKE, YeM B KOHTposbHOU Tpyrie (22 % nportus 53 %;
2 <0,001). OmHako cpaBHUBaeMBIE TPYIIIIHI OOJIBHBIX ObI-
JIM HECOTMIOCTAaBUMBI I10 PSIAy IMokKa3aTeneil. IlarmeHTsl,
BOIIICAIINE B TPYIITy KOHTPOJIS, OBUIM CTaTUCTUYECKHU
3HAYMMO CTapIle ¥ UMeJIU O0JIbIIIe KOMOPOMIHBIX COCTO-
SIHUI 110 CPAaBHEHMIO C OOJIbHBIMU, TTOJTYYaBIINMU aHTH -
OMOTHKM TSI IEKOJIOHU3AIINH.

B uccienoBanuu u3 Micnanuu n1eKoJa0HU3aLMs U30-
na1oB K. pneumoniae ¢ npoaykuneit KPC nmpoBommiach
44 GOBHBIM, TPYIIITY KOHTPOJISI COCTaBMIIM 33 malueHTa
[40]. CratTucTryecKu 3HAYMMBIX pa3jInduii (BO3pacr, Ts-
JKeJIbIe COITYTCTBYIOIINE 3a00IeBaHMS) MEXKIY TPYIIIIaMKi
0OJIBHBIX HE ObLIIO OTMe4YeHO. /11 AeKOJIOHU3ALUU TTPU-
MEHSUIM aMUHOIIMKO3uUAbL (y 63,6 % OONbHBIX — I€HTa-
MUIIMH, Y OCTATbHBIX — HEOMUIIMH UJIU CTPETITOMUIINH).
Cpenn OONBHBIX, KOTOPHIM Ha3HAYaJll aHTUOMOTUKHU
IIJIST IEKOJIOHM3AIIUM, B CPABHEHUHU C TPYIIIION KOHTPOJIS
OBLIO 3aPETUCTPUPOBAHO CTATUCTUYECKH 3HAYMMO MEHb-
e nH(peKunii, BeI3BaHHBIX Enterobacterales ¢ mpoayk-
uueii kapbanenemas (4,5 % npotus 39,4 %; p <0,001),
U JIeTalIbHbIX ucxonoB (25,0 % npotus 54,5 %; p <0,008).
ITo pe3ynasraramMm MHOro(baKTOPHOTO aHAJIN3a 0Ka3aJIoCh,
YTO NMPUMEHEHNE aMUHOTJIMKO3MIA B LIEJISIX TEKOJIOHN3a-
uun Enterobacterales ¢ mpoaykiyeit kapbarieHeMmas sIBU-
JIOCh IPEAUKTOPOM BBDKMBAEMOCTH Y OOJIBHBIX C KOJIOHH -
3alMeil KUIIIEYHUKA STUMU OaKTepUSIMHU.

Hpyroe uccnegoBanue (Mranust) Bkmovano 50 60ib-
HBIX pa3IMYHOrO MpoGWIs U KOJIOHU3AIUE CIM3UCTOMN
000JI0YKM KWIIeYHUKA K. pneumoniae C TIPOAyKIMEH

KPC [41]. Bce kapbanieHeEMOYCTOMYMBBIE U30JIIThI OBLIN
YYBCTBUTEIBHBIMU K F€HTAaMULMHY. YacToTa AEKOJOHU-
saumu coctaBriaa 68 %. Y 27 (54 %) GOIbHBIX B IIpOLECCe
MIPOBEICHUS IEKOJIOHN3ALIMY BO3HUKIN Pa3INYHbIC MH-
dexuuu, npuaem y 18 (67 %) 3 HUX — MHGEKIIUN KPO-
BOTOKa, BBI3BaHHBIC K. pneumoniae ¢ IpoayKIIeil Kapoa-
nmeHeMa3s. [Ipu aHaIM3e JeTaIbHBIX UCXOA0B OKA3aJI0Ch,
YTO YMCJIO CIy4YaeB, BBI3BAaHHBIX KapOareHeMa3oImpoay-
mupyromnmMu K. pneumoniae, ObIJIO CTATUCTUYECKM 3HA-
YUMO MEHBIIE Cpean OOJBHBIX, Y KOTOPHIX JTOCTUTHYTA
SpaguKalns 3TUX MUKPOOPIraHU3MOB Ha CIIM3UCTOI 000-
JIOYKE KUIIEeYHWKa, W coctaBwio 15 % nporusB 73 %
(p <0,001) mpu mepcucTupylolieii KooHuzauu. Oomast
4acToTa JETAIbHbBIX UCXO/I0B ObL1a COMOCTAaBUMOI B 00e1X
rpymnmnax. B mporiecce nmpruMeHeHNsI TeHTaMUIIMHA B IIEJISIX
JIEKOJIOHM3ALIMU ObUIO OTMEUYEHO, YTO y 25 % OOJBHBIX
MMOSIBJIMCH TeHTAMUIIMHYCTONIMBBIC U30JISTH HA CIM3U-
CTOI 000J104Ke KUIIIEYHHMKA.

TakuMm oOpa3zom, cyMMUpYsI TIpeIcTaBlIeHHbIE UCCIIe-
IOBAaHUS 110 HEKOJOHM3ALIMM, CIEIyeT OTMETUTD,
YTO OOJIBIIMHCTBO UCCAEA0BAHUI OTHOCUIMCH K HA0I10-
JIaTeIbHBIM, a He K PaHIOMHU3MPOBAHHBIM, HE y BCEX
OOJIBHBIX OBLIa MOCTUTHYTA 3panukanus Enterobacterales
¢ IIPOAyKIIMEl KapOalieHeMas, pa3BUBaINCh MHDEKIINH,
y 9acTH OOJIbHBIX BO3HUKAJIA PEKOJIOHU3AIINS STUMU OaK-
TEePUSIMU, TTOSIBIISIACH PE3UCTEHTHOCTb K aMUHOTJIMKO3H -
JIaM, UCTIOJIb30BAaHHBIM TSI AeKOJIOHU3AIINH, UTO, B CBOIO
oy4epe/ib, MPUBOJAMIIO K OTPAHUYEHUIO B BLIOOPE aHTUOU -
OTUKOB JUISI TIOCIICAYIOIIEro JiedeHUsT MHpexknuii. Tax,
yacToTa peKOJIOHM3aluM KullledyHuKa Enterobacterales
¢ mpoayKlnei kapoaneHemas gocturaina 30 %, a rossie-
HHUE PE3MCTeHTHOCTH K aMUHOIIMKO3WIaM BO BpeMs
UX IIpYeMa 151 JeKOJOHM3aLUK cocTaBisuio 14—25 % [39,
40]. Dxcrniepramu EBpomneiickoro o01ecTBa 1o KJIMHu4e-
CKOIl MUKpPOOMOJOTMM ¥ MHQEKIMOHHBIM OO0JIE3HIM
(European Society of Clinical Microbiology and Infectious
Diseases, ESCMID) He 0blJI0 peKOMEHIOBAaHO Ha3Haye-
HHE TIPOTUBOMHUKPOOHBIX IIPEIIapaToOB OOJIBHBIM B IIEJISIX
JIEKOJIOHM3AIMK KapbareHeMoycToitunBbix Enterobacte-
rales co cimm3ucThIX obonouek [42]. Takoe 3akioueHMe
OBLUIO cHenaHO IO IPUYMHE HEBBICOKMX IOKa3aTeseit
SpaavKauy POAYyLIEHTOB KapOarneHeMas, BBICOKOM Ja-
CTOTBI PEKOJIOHU3AINHI, OTCYTCTBUSI YOS TUTEIIHHBIX TAaHHBIX
B TIOJIb3Y CTATUCTUYCCKHU 3HAYMMOIO CHIDKEHMS YaCTOTHI
WHGEKINI, BBI3BAHHBIX KapOarmeHeMOYCTOMYNBBIMU
Enterobacterales, 1 1eTaJIbHOCTH.

Jlevenue uncheryuii, Bbi3BaHHbIX Enterobacterales

¢ npopyKuueil Kap6aneHemas

Yucno myonmKauunii 1mo JiedeHuio MHQMEKIINi, BEI3BaH-
HbIX Enterobacterales ¢ mpoaykuueii kapbarieHemas, He-
BEJIMKO, ¥ B HUX, KaK IIPaBUJIO, ObLIa IIpoaHAIM3UpOBaHa
3G GEeKTUBHOCTD IMMPUMEHEHUSI aHTUOMOTUKOB B MHOTO-
MpodUIBHOM CTallMOHApPEe, a HE Y OTAEIbHBIX KaTeTOpHit
O0onpHBIX. [lomaraior, 4Tto miIs JiedeHUST WH@EKIINI,
BBI3BAaHHBIX MOJIMPE3UCTCHTHBIMU OAKTEPUSIMU, TIPESIITOT-
TUTEJIbHEe Ha3HAYaTh COYETaHUE ITPOTHMBOMUKPOOHBIX
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npernapatoB [43]. Tak, 1Mo TaHHBIM PsIa MCCIIeTOBAHUIA,
MIPOBEICHHBIX ¥ OOJIBHBIX Pa3IMYHbIX MPOGUIIeii, ToKa-
3aTeId JICTAJbHOCTH TIPM MOHOTEpanuy MHOEKIINA,
BBI3BAaHHBIX KapOaIleHEMOYCTOMIMBEIMU MUKPOOPTaHU3-
MaMH, BapbUpoBaju ot 26,4 10 89,6 %, a ipy UCIIOJIB30-
BaHUU KOMOMHMPOBAHHBIX PEKUMOB Tepanuu — ot 13,3
1o 58,6 % [44].

Ha gacToTy leTaIbHBIX MCXOIOB OKA3bIBAIN BIMSHUE
HE TOJBKO YHCJO MCIIOJIb3YeMBIX ITPOTUBOMUKPOOHBIX
IpernapaToB, HO TaKXKe W JJOKAIU3allrs MHOEKIIMOHHOTO
MpOLIeCcca, TSKECTh COCTOSTHUS, TIPOMIIIb OOIBHBIX U IPY-
rue akTopsl. B uccnegosanue C. de Maio Carrihlo u co-
aBT. OBLIM BKJIIOYEHBI 127 OOJMBHBIX ¢ MH(PEKUUSIMU,
BBI3BAaHHBIMHM KapOaneHeMmoycToiunBeiMu Enterobacte-
rales, U3 HUX BeAYIIMMH OBLIM ITHEBMOHUS (n = 52;
41,0 %) 1 vHdeKLUsT MOYEBBIBOAAILIMX IyTeld (n = 51;
40,2 %) [45]. JJetanbHOCTD cpeiyt GOJbHBIX C THEBMOHU -
el Obwia BbIle M coctaBwia 61,4 % nporus 27,3 %
y OOJIBHBIX C MH(DEKITMSIMUA MOYEBBIBOISIINX ITyTEH, TIPH-
YeM B JIedeHUY MH(EKIIMI MOUEBLIBOASIIMX ITyTel, BbI3-
BaHHBIX KapOaneHeMoycToiunBbIMU Enterobacterales,
vy 96,5 % G0JIbHbBIX ObUT IPUMEHEH 1 aHTUOUOTUK.

UccnenoBatenbckoii rpynmnoit INCREMENT 6buta
pa3paboTaHa II1KaJjia, OLIEHMBAIOIIAasi BEPOSITHOCTD JIeTalb-
HOTO MCX0na y OOJIBHBIX ¢ MH(PEKIIMSIMU KPOBOTOKA, BBI3-
BaHHBIMU Enterobacterales ¢ mpoaykimeir kapbareHemas
(INCREMENT-carbapenemase-producing Enterobactera-
les, INCREMENT-CPE) [46]. PerpocrieKTuBHOE MCCiIe-
noBaHue, npopeaeHHoe B iepuos ¢ 2004 mo 2013 1., BKITIO-
yajio 468 GoabHbIX U3 37 1eHTpoB 12 crpaH EBporsl.
Llenbio pa®oOTHI SIBUJIOCH OIpele/ieHUe BEPOSITHOCTU Jie-
TaJbHOTO MCXOMa y OONMBHBIX ¢ MH(PEKIUSIMUA KPOBOTOKA,
BbI3BaHHBIMU Enterobacterales ¢ mpoaykimeii KapoarneHe-
Ma3. B sTom uccnenoBanuu nosst nameHToB OPUT cocra-
Bwia 36 %, UMMYHOKOMIIPOMETUPOBAHHBIX OOJIbHBIX —
16 %. Cpenu Bo30OymuTeneil MHGEKIUN Ipeodiaganu
K. pneumoniae (86 %) c nponykuueit kapoarneHemas KPC
(75 %). Ob1Ias1 1eTabHOCTD IIPY 3TUX MH(MEKLIMIX B TeUe-
Hue 14 u 30 qHeit Obu1a conoctaBuMoit — 35 u 44 % coort-
BercTBeHHO. IlIkanma INCREMENT-CPE Bximrouana Kim-
HUYECKHEe MapaMeTphl HMH(EKIIMOHHOTO IIpollecca,
U KaXKIOMY U3 3TUX IMapaMeTPOB ObLIU IIPUCBOEHbI OaJLIbI
COITACHO pe3yyibTaTaM CTaTUCTUIECKOro aHamm3a (Taoir. 3).
B mkanmy INCREMENT-CPE, moMuMo KIMHWYECKUX
XapaKTepUCTUK MH(MEKIMN, ObIJIM BKIIIOYEHBI 1IKaja Pitt
(Tab. 4), ornpenensroniasi BEPOSTHOCTh JIETATHHOTO MCXoa
npu 6aKkTepreMun, 1 nHAeKC KoMmopouaHoct M. Charlson
(Tabi. 5), ompeaesIIoNINi BEPOSTHOCTD JIETATbHOTO NCXO0-
J1a B 3aBUCHMMOCTH OT BO3pacTa, HAJTWIMS TeX WU WHBIX
KOMOPOUMIHBIX COCTOSIHUIA U UX CTeIIEHM TsiKecTr [46—48].

B nanbHeiinem yueHbiMu 13 MicriaHuu ObL10 IpoBeae-
HO ITPOCMHEKTUBHOE HAOIIOIATEIbHOE UCCIeI0BaHWE Ha Oa-
3¢ KPYITHOI YHUBEPCUTETCKOM KIIMHUKH, 1IEJIbI0 KOTOPOTO
OBLIO CO3/IaHME aJITOPUTMa IMTPOTUBOMUKPOOHO Teparnuu
Ha OCHOBaHUM 00beanHeHMs Kaiasl M. Giannella, pa3pa-
0OTaHHON [J1s1 ONpeAesieHNs] BEPOSITHOCTU PAa3BUTUST UH-
ey y OOJBHBIX ¢ KonoHu3aumeil Enterobacterales

Tadmua 3. Ouenka geposmHocmu A1emaibHo20 ucxooa npu uHpexyuu,
gvizéantoll Enterobacterales ¢ npodykuyueii kapoanenemas (wkanra
INCREMENT-CPE) [46]

Table 3. Evaluation of the probability of death in patients with infection
caused by carbapenemase-producing Enterobacterales (INCREMENT-
CPE score) [46]

IToka3arenb Banasr

Tsxesnblii ceNCUC WM CENTUYECKUI 110K
B 1e00Te MHGMEKINT 5
Severe sepsis or septic shock

Bayure! o mkane Pitt >6 4
Pitt score >6

Munexc komopouaHoctu M. Charlson >2 3
Charlson comorbidity index >2

HNcTounuk GaKTCpI/ICMI/II/I BHE€ OpraHOB MOY€BbI-
BOJISIIIEN CUCTEMBI M OMJIMAPHOTO TpaKTa 3
Source of bloodstream infection other than urinary

or biliary tract

HeanexkBatHasi crapToBasi IPOTUBOMUKPOOHASI

Tepanust 2
Inappropriate early targeted therapy

Tadmuua 4. Oyenka eposmHocmu AemanbHo2o ucxooa npu 6axmepuemuu
(wxkana Pitt) [47]

Table 4. Evaluation of the probability of death in patients with bloodstream
infection (Pitt score) [47]

IToka3zarenn Banbi
Temnieparypa:
Temperature:
35,1-36 mam 39,0—39,9 °C 1
35,1-36 or 39,0—39,9 °C
<35 unu >40 °C 2
<35o0r>40°C

TunoreHsus (cucronnyeckoe gapieHue <90 Mmm

PT. CT. WIK MOTPEOHOCTh B BA30MPECCOPAX) D)
Hypotension (systolic blood pressure <90 mm Hg

Or vasopressor requirement)

MckyccTBeHHAsT BEHTUISIINS JTETKUX b
Mechanical ventilation

OcTaHOBKa CEPACYHON AeATETbHOCTH 4
Cardiac arrest

MeHTanbHBbIl cTaTyC:
Mental status:

JC30pUCHTALIUA 1
disorientation

CTyTop 2
stupor

Koma 4

coma

¢ mpoayKiueit kapoaneHemas, u mKkaasl INCREMENT-
CPE, omnpenensionieili BEpOSITHOCTDb JETAIBHOTO MCXOIa
y OOJIBHBIX ¢ MH(eKIINEl, BBI3BAHHONM 3TUMU MUKPOOpPra-
Hu3Mami [49]. C a1oii Hesbio ObUIa UcCIenoBaHa KOJIOHM-
3alMsI CIIM3UCTOI 000JI0YKM KHIledHUKa Y 903 OOJIbHBIX,
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Tadmuua 5. Huoexc komopbuonocmu M. Charlson [48]
Table 5. M. Charlson comorbidity index [4S]

IToka3zarenn

HMHudbapkr Muokapaa
Myocardial infarction

XpOHH‘leCKaH cepacyHasd HEA0CTaTOYHOCTb
Congestive heart failure

3abosneBaHue nepudepruIecKux CoCyioB
Peripheral vascular disease

JlemeH1ust
Dementia

LlepedpoBackysipHOE 3a00IeBaHUE
Cerebrovascular disease

XpoHUYECKOE 0OCTPYKTUBHOE 3a00J1eBaHE 1
JIETKUX
Chronic obstructive pulmonary disease

CucreMHOE 3a00JIeBaHUE COCIMHUTEIIbHOM
TKaHU
Connective tissue disease

SI3BeHHAas1 60JIE3HD
Ulcer disease

Hapyiienue ¢hyHKIIMY ITeYeHU JIETKOM CTETIEHU
Mild liver disease

Bospact*
Age*

CaxapHblIit T1abeT
Diabetes

Temurnerus
Hemiplegia

Hapyiienue dbyHKIIMM TOYeK yMEpEeHHOM
WJIA TSDKEJIOM CTereHn
Moderate or severe renal disease b

ConuaHast onmyxoJjib 0e3 MeTacTa3oB
Solid tumor without metastases

Jleiiko3
Leukemia

JIumdpoma
Lymphoma

Hapyienue GyHKIMN TeYeHN YMEPEHHOM
WJIA TSDKEJIOM CTeTIeHU 3
Moderate or severe liver disease

COJ'II/IHHaH OITyXOJIb C M€TacTasaMun
Metastatic solid tumor

CuHIpOM MpHOOPETEHHOTO0 UMMYHOIE(PUIINTA
Acquired immunodeficiency syndrome

*Jlobaeasemcs no 1 6aany 3a kasxicovie 10 aem dxucuznu nocne
49 nem (50—59 nem — 1 6ana, 60—69 — 2 6asna u m.o.).

*] point is added for each 10 years of life after 49 years (50—59 years —

1 point, 60—69 — 2 points and etc.).

Bamisr

Haxogusinxcsd B OPUT, oTneneHUsIX Tepanuy ¥ XUPypruu.
Kononuzaius npoaylieHTaMu KapoarneHemas Obljia orpe-
neneHa muiib y 94 (10 %) u3 903 mareHToB. Y 3THX 60JTb-
HBIX TOIOJIHUTEJIGHO OBUTM BBITTOJTHEHBI MUKPOOMOJIOTH-
YeCcKMe WCCIeOOBAaHUS MOYM, Ma3KOB CO CIM3UCTOM
000JIOYKM PECITUPATOPHOTO TPaKTa, XPOHUUYECKUX SI3B
KoxXu. TakuM 00pazoM, u3 94 GOJIBHBIX, KOJIOHU3UPOBAaH-
Hbix Enterobacterales ¢ mponykiiueit kapbaneHemas, y 42
(44,7 %) 60NbHBIX BOZHUKIIA MH(EKLIMS, BI3BAHHAS IIPO-
JyLeHTamMu Kapoarenemas, y 34 (36,2 %) — nHbeKIMOH-
HBIIA npoLecc ObLT O0YCIOBIECH IPYTUMU BO30YIUTESIMU,
ay 18 (19,1 %) — He ObLUIO 3aperUCTPUPOBAHO MHMEK-
LIMOHHBIX OCJIOXKHEHUM.

B xome mccienoBaHus OBLIA BBIIEJICHBI 2 TPYIIIIBI
OOJIBHBIX: HU3KOT'O 1 BBICOKOI'O PHCKa pa3BUTUS MH(DEK-
LMK, BeI3BaHHOM Enterobacterales ¢ mpoaykiuei kapoa-
rneHemas, Ha ocHoBaHuM Kajabl M. Giannella mo ¢gakro-
paM pHCKa BO3HMKHOBEHMSI MH(DEKINM U pe3ysibTaTaM
cTaTMcTUUYecKoro aHanu3a [35]. B rpynny HU3Koro pucka
pa3BUTHS MH(PEKIINU OB OTHECEHBI OOJIbHBIC, MMEBIITTEC
cymmy 0aoB o mkane M. Giannella ot 0 1o 6, u Bepo-
SITHOCTH Pa3BUTHUS MH(PEKINN Y HUX COCTaBIsIIa BCETO
6,3 %. B rpyiiy BbICOKOIO pYCKa BOLLIM OOJIbHbIE, UMEB-
mue >7 0aJlJIoB ¢ BEPOSTHOCTBIO Pa3BUTUS MH(EKIINHN
84,8 %. Jlanee ObUIM BbIAEICHBI 2 IPYIIIbI PUCKA JI€TaIb-
Horo ucxona no mkajae INCREMENT-CPE cpenu 6071b-
HBIX ¢ MH(bEKIIMel, BeI3BaHHOM K. pneumoniae ¢ TIpOmyK-
uueir kapbamenemas [46]. Oo6mas 30-gHeBHas
JleTalIbHOCTh cocTaBuia 21,3 % y GOJIbHbBIX, BXOAMBIIMX
B I'PYMITy HU3KOT'O PUCKa JIETaTbHOIO MCX0Ia M MMEBIIIMX
ot 0 1o 7 6amnos no mkane INCREMENT-CPE, B To Bpe-
MsI KaK B TPYIIIE BHICOKOTO pUCKa, HACUUTHIBABIIECH OT 8
no 15 6amnoB nmo mkane INCREMENT-CPE, neranb-
HocTb gocturana 73,1 % (p <0,008). Ha ocHoBaHuM 110-
JIy4eHHBIX JTaHHBIX ObUT pa3paboTaH aJIfOPUTM JICUCHUS
nH(EeKINi, BbI3BaHHBIX K. pneumoniae ¢ TpoOmyKUMei
KapbaneHemas (puc. 2). Y 00JbHBIX, UMEBIINX 10 IIIKaJIe
M. Giannella <7 6au10B (HU3KMi1 pUCK), ObLIa PEKOMEH-
JIOBaHA CTaHIApPTHAs TAKTHKA Ha3HAUYCHUST aHTUOMOTHKOB
MpH pa3BUTUM nHeKuu. B cirydae, eciam 001bHOM OTHO-
CHJICS K TPYIINE ¢ HU3KON BEPOSITHOCTHIO JICTAIBHOIO
ncxopa 1o mkane INCREMENT-CPE, a cymma 6amioB
o mkajae M. Giannella cocTaBisiina >7, ObUIO PeKOMEH-
JIOBAaHO JICUCHNE OMHUM aHTUOMOTUKOM, aKTUBHBIM B OT-
HomreHuu Enterobacterales ¢ mpomykiiueit KapoaneHeMas.
[Ipu BBICOKOM pHCKE JICTAIBHOIO MCXO/Aa, HE3aBUCHMO
OT cyMMBI O6ajutoB 1o 1mkajiae M. Giannella, Oblia peko-
MEH/IOBaHa Tepanus coueTaHeM aHTUOMOTUKOB, aKTHUB-
HBIX TIPOTUB TMOJMPE3UCTCHTHBIX MUKPOOPTaHU3MOB.
[Tpu oTrcyTrcTBUY MHGMEKIINY 1 BEICOKOM PUCKE Pa3BUTHUS
MHGEKIIMOHHBIX OCJIOKHEHU (YMCIIo 0aJIJIOB T10 IIIKajie
M. Giannella >7) 0b1710 peKOMEHIOBAHO IIPOBOAUTE CTPO-
ruii THOEKIIMOHHBIN KOHTPOJIb B CTallMOHApeE.

CiemyeT OTMETUTD, YTO, HECMOTPSI Ha YCTOMUYMBOCTD
OakTepuii K KapbaneHeMaM, UX Ha3HauYeHUE JOITYCTUMO
0O0JIbHBIM ¢ MH(EKIIUSIMH, BBI3BAHHBIMU KapOareHeMO-
YCTOMUYUBBIMU OakTepusimu, eciau 3HadeHus MIIK
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bonbHble ¢ konoHu3aumeil camsuctoii 06onouKm KuwweyHuka K. pneumoniae ¢ npopykuneit KPC
(KPC-Kp) / Patients colonized by KPC-producing K. pneumoniae (KPC-Kp)

! .

Yucno 6annos no wkane M. Giannella <7/ Yucno 6annos no wkane M. Giannella >7 /
Giannella risk score <7 Giannella risk score >7

Y
Bbicokuii puck pa3BuTua nkekLmm, Bbi3BanHoit KPC-Kp /
High risk of KPC-Kp infection

Y
Hu3knit puck passutua uHdexwunn, BbizBaxHoi KPC-Kp /
Low risk of KPC-Kp infection

A v v Y

OTcyTcTBMe CUMNTOMOB UHOeKLMH / No symptoms of Hanuyue cumntomoB nHdekumum / 0TcyTCTBME CUMNTOMOB UHOEKLMY /

infection Symptoms of infection No symptoms of infection
v / \

He TpeGyeTca 4ononHATENbHbIX Yucno 6annos no wkane Yucno 6annos no wKane Yucno 6annos no wkane Yucno 6annos no wkane =
BMeLaTeNbCTB. (TaHgapTHas INCREMENT-CPE 0-7 / INCREMENT-CPE 8-15/ M. Giannella <12/ M. Giannella =12/ Giannella risk ;
TaKTUKa BeieHUA 6ONbHOTO / INCREMENT-CPE score 07 INCREMENT-CPE score 8-15 Giannella risk score <12 score =12 S
No intervention required. Usual

dlinical follow-up Y y -
i (—]
Husian puc BblcoKmii puck netanbHoro o
TeTafbHoro uoxopa / ucxona / High mortality risk ;v:

Low mortality risk g 4
/ ES
-
Y y Y v o
Yucno bannos no wkane Yucno 6annos no wkane Kom6MHIpoBaHHas Tepanus :
M. Giannella <7/ M. Giannella =7 / (coueTanvte npenapatos, VMHOEKLMOHHDIZ KOHTPOND. 06cyauTb BO3MOXHOCTD o
Giannella risk score <7 Giannella risk score =7 akTuBHbiX poTue KPC-Kp, JleKoHTaMuHaLua? / NpOBe/eHUA JieKOHTaMUHaL{MM / :
WM Ha3HaYeHHe HOBOro Infectological follow-up. Intestinal (onsider intestinal =
3 v aHTHGMOTHKa) / decontamination? decontamination w
KPC-Kp coverage =
Imnupuyeckas Tepania / Motorepanus with combi,;mn‘on t—{f]:empy :
Empirical therapy AHTUOMOTUKOM, or newer drugs =
aKTUBHBIM in vitro npoTuB [}

n3onatos KPC-Kp,
KONOHN3UPYIOLMX
Cm3NCTyI0 060M104Ky
KILLEYHMKa /
KPC-Kp coverage with
monotherapy

Puc. 2. Aneopumm anmumuxpooHoii mepanuu y 604bHbIX ¢ KOAOHU3AyUel causucmol oborouku kuueunuxa Klebsiella pneumoniae ¢ npodykuueii kapbane-

nemaz KPC (KPC-Kp) u ungexyuei [35, 46, 49]

Fig. 2. Management algorithm for patients with colonization of gut by carbapenemase-producing K. pneumoniae (KPC-Kp) and infection [35, 46, 49]

MepoTieHeMa COCTaBIISIIOT OT 8 MKT/MJI M MEHEe P 1C-
clieJOBaHUM YYBCTBUTEJILHOCTU u3oJdaTa [43, 44, 50].
JpyruMu uccienoBaTeasiMu ObLJIO OTMEUYEHO, UYTO OIl-
TUMHU3anus papMaKOKMHETUKA U (papMaKOIMHAMUKHA
3a CYET ITPOJIOHTUPOBAHHONW WMH(MY3UM BBICOKHX 03
MepoIleHeMa I10J KOHTPOJIeM KOHIIEHTpallUuu IIperapa-
Ta B KPOBU ITO3BOJISLIA YAYUYIIUTH Pe3yIbTaThl Tepannu
nHbekmii, BeI3BaHHBIX KPC-npoayunpyommmMu n3o-
nsaramu K. pneumoniae ¢ MIIK wmepomenema 32—
64 mxr/mia [51, 52].

g neyenus nH@ekimii, BbI3BaHHBIX Enterobactera-
les ¢ mpoaykumeil KapdbaneHeMas, TOIMYCTUMO OJHOBpE-
MEHHOe Ha3HayeHue 2 KapOarneHeMoB. JlaHHasl rTumoTe3a
OCHOBaHa Ha CUHEPru3Me AeHCTBUS MEpOoIIeHeMa 1 3pTa-
neHema in vitro [53]. Monekyna KapbaneHeMa3 ob1agaeT
oonplIeit abpduHHOCTBIO K 3praneHeMy. B To Bpems

KaK 3pTareHeM CBSI3BIBacTCS ¢ KapOareHeMa3aMu, MHU-
KPOOPraHMU3M-BO30YIMTEb €Il He YCIIeBaeT BEIpadOTaTh
JIOCTaTOYHOE KOJIMYECTBO HOBOTO (DepMEHTa, M aKTHUB-
HOCTh BTOPOTO KapOameHeMa IIPOSIBISICTCS B TIOJHOM
Mepe B OTHOIIICHMHU MH(MEKIIMOHHOTO areHTa. YYeHBIMU
n3 Utanum ObIIM MpoaHaJIM3upOBaHbI 48 3MM300B UH-
dexunm, BeI3BaHHON K. pneumoniae ¢ IpOIyKIIMe Kap-
barreHeMa3s, y 6onbHbIX OPUT pazmuunoro mpodpwns [54].
W3 Huxy 52,1 % 60nbHBIX OblIa THEBMOHMS, Y 18,7 % —
MHTpaadbIoOMUHaIbHbIE MHGpEKIH, y 16,7 % — KaTeTep-
acCcoLMMpPOBaHHbIE MH(PEKINU KPOBOTOKA, y 12,5 % —
nHOPEKIIMU KpPOBOTOKa, y 6,2 % — wuHbeKuun
MOYEBBIBOAAIIMX IyTei, Yy 2,1 % — uHGbeKUUr KOXU
U MSITKUX TKaHeil. [laleHThl mosydaau pa3IudHbIe
PEXXUMBI aHTUMUKPOOHOI TepaIu, BKIYaBIINe 2 Kap-
OameHemMa B COYETAHUM C HHBIMU AHTUOUMOTUKAMM
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(KOMMCTHH, TeHTAMULIMH, TUTSLIMKIINH). BoIbHBIM, BKITIO-
YEHHBIM B TPYIIITY KOHTPOJISI, He Ha3Hayaau KapOarleHe-
MBI, U JICYUCHHE MM IPOBOIMIOCH COYETAHUEM IPYIHUX
AHTUOMOTUKOB (KOJMCTUH, TeHTAMUIIMH, TUTCIIUKIIIH).
VY nmanueHToB, KOTOPBLIM IIPUMEHSUTH 2 KapbarneHeMa o1~
HOBPEMEHHO, YacTOTa JIeTaJIbHBIX MCXOJI0B OblIa CTaTH-
CTUYECKM 3HAYMMO HIDKE IO CPAaBHEHUIO C OOJBHBIMH,
ITOJTYJaBIIMMU MHBIE KOMOMHAIINY aHTUMUKPOOHBIX TIpe-
maparoB (29,2 % nipotus 47,9 %; p = 0,04).

IToMmuMo kapbameHeMOB IsT JedeHus WH(PEKINI,
BBI3BAHHBIX MOJMUPE3UCTCHTHBIMM MUKPOOPTaHU3MaMH,
MIPUMEHSIOT MOJIMMUKCUHBI, aMAHOTJIMKO3UIBI, a TAKXKE
TUTeUKIVH, (pocomuinH. CrenyeT OTMETUTD, YTO BCE
MepPeYMCICHHBIC TIpeIrapaThl MPOSBISIOT HEBBICOKYIO
akTUBHOCTS in vitro (30—40 %) B oTHOIIeHUM Enterobac-
terales ¢ mpoaykiyeit kKapoarenemas [55].

Cpenu HOBBIX ITPENapaToB, TOCTYITHBIX B KIIMHUUECKOM
MpaKTUKe JIJ1s1 JieueHnsT H(EKIINIA, BRI3BaHHBIX Enterobac-
terales ¢ MpomyKiMeil kapdameHemas, CIeIyeT OTMETUTD
HOBBII aHTUOMOTUK — IiepTazuamm,/aBudakTam. JaHHBII
Iperapar aKTUBEH B OTHOIIICHUH U30JIITOB, IIPOIYLIMPYIO-
1IMX CEpUHOBbIE B-1akTamasbl (AmpC, f-1akTamassl pac-
IIMPEHHOTO cIiekTpa, KapoaneHemassl KPC-tun u OXA-
48-TUI1), U HE TPOSABISIET aKTUBHOCTH B OTHOIICHUH
MeTtautodepMeHTOB Kitacca B [56]. B mybaukaimm o npu-
MeHeHUH 1iedTa3narmMa,/aBudoakTama y 00JIbHBIX ¢ 3a00J1e-
BaHUSIMU CUCTEMbl KpOBU U OakTepremueit, BbI3BAaHHOMI
Enterobacterales ¢ mponykiueii kapoaneHemas OXA-48,
oTMeuaach 00j1ee BBICOKAsI YaCTOTa M3JICUCHMI B TCUCHIE
14 mHeli Mo cpaBHEHMIO C OOJIBHBIMM, KOTOPHIM ITPOBOIMIIN
TepaIuio UHbIMU aHTHOMoTuKaMu (85,7 % nipotus 34,8 %;
p=0,031) [57]. B aTom nccrenoBaHnun y OOIBHBIX C 3200-
JIEBAaHUSMU CUCTEMbI KPOBHU BO BCEX CIydasx medrasm-
MM /aBUOAKTaM IIPUMEHSUIM B COYETaHWU C MHBIMU TIpe-
MmapatamMu (aMAHOTJIMKO3MI, KapOareHeM, (hocOMMIINH,
TUTCLMKJINH, KOJMUCTUH). IUTEeIbHOCTh MPUMEHEHMS
AHTUOMOTHMKOB ObUla CTATMCTUYECKW 3HAYMMO MEHbIIE
y OOJIBHBIX, TIOJYYaBIIMX iedTa3IM,/aBuOaKTaM (8 THEi
mpoTuB 18 mueii; p = 0,03).

Ilo pe3ynbpraTaM MHOT'OLIEHTPOBOTO MCCIICIOBAHM S
(MTanus) mpeacTaBiaeHBI JaHHBIC 110 JICUCHMIO IieTa-
3uauMoM/aBubakTaMmoM 104 GOIBHBIX ¢ OaKTepUeMUei,
BeI3BaHHOU K. pneumoniae ¢ npomykuueit KPC [58].

0 Ha3Ha4YeHU S ledTasuauma/aBubakTaMa cocTaBuIa
7 mueit (3—9 nHeit). [lo Ha3HauYeHUS e Ta3uauMa/aBu-
OakTama BceM 0OJIbHBIM MPOBOAUIN JIEUEHUE COUETAH M-
€M pa3HbIX aHTUOMOTUKOB (KOJIMCTUH, TUICLUKJIMH,
docoMuLIH, TeHTAMUIIMH, KapbareHeM, couyeTaHue
kapOareHeMoB). [IpuMmeHeHue 1edTaszuanma/aBudoak-
Tama y 00JbIIMHCTBA mauueHToB (79 %) ObLIo B coue-
TaHUU C UHBIMM AHTUMUKDPOOHBIMM IIpernaparaMu
(KOJIMCTUH, TUICUMKJIMH, T€HTaMUIMH/aMUKaLUH,
dochomuning). JleranbHOCTH B TeueHne 30 mHel ObLIa
CTAaTUCTUYECKM 3HAYMMO HUKE, €CJIM B COYETAHUE IIPO-
TUBOMUKPOOHBIX MPEIapaToB, UCIIOAb3yeMbIX IJIS Jie-
YeHUSsI, BXOAWJ IeTasnauM/aBubakTaM, U COCTaBHJIA
36,5 % npotus 55,8 % (p = 0,005) 6e3 3TOro aHTUOKMO-
TtHKa. [1To mTaHHBIM MHOTO(haKTOPHOTO aHaIK13a IPEIUK-
TOpPaMU JIETaJIbHOI'O KCXOa SIBUJIMCh CENITUYECKMI LIOK,
HEeUTpoIeHUs, MHIeKc KomopouaHoctu M. Charlson >3,
IpOBeAeHNEe UCKYCCTBEHHOM BeHTUIs LMK Jierkux. [pe-
JMKTOPOM BbIXKMBAEMOCTU ObLI OIpeie/ieH eIMHCTBEH-
HBIH (haKTOp — MpUMEHEHUE LiehTa3nuaumMa,/aBudbakTamMma
B JICYCHUU.

3aknouenue

Y GoJIbHBIX € 3a00J1€BAaHUSIMU CUCTEMbI KPOBU YaCTO-
Ta pa3BUTUS MH(EKLINI, BRI3BAHHBIX KapOarieHeMOYCTOM-
yuBeiMu Enterobacterales, Bapsupyet ot 5 10 18 %, je-
TaJbHOCTh jgocTturaet 60 % wu 0Oojee. B cmekrpe
BO30ymuTeNel MHGbEeKIii nmpeodnanaT K. pneumoniae,
TUI KapOareHeMas BapuaOeIbHbII 1 3aBUCUT OT Teorpa-
¢dunueckoro perronHa. Benymmm (pakTropoM BOZHUKHOBE-
HUs nHGEKIU, BeI3BaHHBIX Enterobacterales ¢ mpomyk-
Hueil kapOarieHemas, Y OOJbHBIX C 3a00JeBaHUSIMU
CHCTEMBbI KPOBU SIBJISICTCST KOJIOHM3AIIUS CIIM3UCTOM 000-
JIOYKM KUIIIeYHNKA JaHHBIMU MUKPOOPTraHU3MaMu, 1 Be-
POSITHOCTh Pa3BUTUsI MHMEKIINM Cpear 3THX OOJBHBIX
npocturaeT 60 %. OcHOBHOE IIPOsiBIeHNE UH(DEKIIMOHHO-
ro Tpoliecca — MHdeKmsa KpoBoToka. JleueHne nHpeK-
i, BeI3BaHHBIX Enterobacterales ¢ mpomykiiueit kapoa-
rneHeMa3s, IpeAcTaBisIeT OOIbIIYI0 TPOOIEMY, TIOCKOIbKY
BO3MOXHOCTH JIEUCHUST TaKNX MHMEKIIMI KpaiiHe orpa-
HUYCHBI, W TIPEAIIOYTeHUE CJICAYeT OTAaBAaTh COYCTAHMUIO
IMPOTUBOMUKPOOHBIX CPEICTB, Ha3HAYaeMBIX COTJIACHO
pe3yibTaTaM 4YYBCTBUTECIBHOCTM MHMKPOOpPTaHU3Ma

Mennana or

MMOJIOXUTEIbHON  TEeMOKYJIBTYPHI

U C YIETOM JICTeKIIMHU TUITa KapOareHeMas.
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