LLO3 350l Fmms OHYLMS39w0l Lobgedfozm
<603960L039GH0 LsdMbgdoLIYEY3germ d93609M9gdES
X9605330L Y356 H5T9bEH0

3094BHMM05 393509

5356500 35363900900 brnbmzmdom®mo 0bggdzogdol sdmdfzgzo
E.coli-0ls 00ogb®o8035G0s s 56¢H0d0m@E03mmybolidgb@mdols
36mzogol dgbfsgzms

§o03960000 domEmao0ol mdGMOmOL 5350930190 baolbols
3mlbis3m390ea B3YEF0SEMdS: F0IMMIOMENMY0S

sbm@sgos

Ls9g3bogHm bywddwgsbymgdo:
@Od 5b3egE0s60
B0MEMAO0L EMIGHMOO Bbv-ly
sLmE0MYOMo 3OMRILMOO.
610056 brybrmboodgomo
300EMY00L EMJGHMOO divy-ly
36mx9bMO0

dsomvydo-2021



LoolgM@sgom  bsdhmdo  IguMmEgdeo  ds0dol  dmoo
MHMLmsgzgeol bobgwdfonm Mboggdlodg@Eol, Lsdwbgdoldg@yzgwrm

d93b0gmgdsms  @s  xobozoL

93505396 do.

1559936090 M byemddmgsbgemgdo:

393N WAHIGHOL  domEmao0l

@gos SHzegosbo
d0MEM{o0l ©MJGHMOo,
d5mvdol dmms HMLmsg9wol
Lobgdfonm
60396GLoGHIGHOL
bmE0MYOHIMO 3GMTILMOO.

6bsb brbrbsodzogro
30MEMR00L MJGHMOO.
dsmvdol Imms HMLmOzgEol
Lobedfogm MbogzgdLoEgEoL
3G089bMOO.



0500dS

(NCDC

Lsgz39mgeodols LobgermdOl Q9935009055
3MmBBHOMEOobS s LEBMYPIMYdIN030 X BIMMYMIOL gHm3zbmwo
39630 (3bxIE) 3993S 086597 bodgEboghm LsdFmb 053dxMISMY;
053500 b3gE0seolEo Logmabeol dqdlfsgwger d93bogMgdsms
©OJGHmOo  mgs  M93E™Medg;  m.LogzsMmgerodol  babgemdol
Q05535J0sMd JMBAEAMMEOoLs s LsHMYsMgdM0Z0 X SBIGMIEMdOL
9Om3bmwo  396¢M0  9FsMob  LEBTsOHMZgML  MROMLO  bobm
309300,

[MAPORTO
FACULDADE DE FARMACIA

@ e 3mOEML 6039MLoGgGH0; 1005300l

393MN@GHIG0,  9030Mmd0MEMPO0L dMGsEHMMool bgeddwgsbgero

, 30539800 39wgbs 3gMgocs bgdm.



dglssgsgro

135330930 9ol s seeds:

3b6GH0d0ME030M9BoLBHIBEMBAMBWOm  KobEogzol  ghm-
9000 3608369m36qL0 s FEMBSEINMHO 3BIMOWYT0d, MO
LHOSRo© 3M3E9EIds @o  BoGneemdl 00  JozMmmmMmsBboBIms
LobgMdYd0, HMIGdOE MIHBOLEHIBGHWMWIO0 s®0D JOMOOHMYWSE©
6599bodg 9B6BH0dOMEHO30L Fodso (Jacopin....2020; Khan 2020).
M9BobGHIBEHMO 9090l Bsdmyseodgdsl s 393MEILGOSL byl
MPymdl  0bxggdaool  ssbomsbom  3mbGHMmmo  xsbsazol
bg3gOHMAo, 56E0BOMEH03JOOL SMBLHMOS godmygbgds s@sdosbgddo,
abggg  I9sbmgzgergmdol s 398M0bggwgmdol  gg3g®3dgddo,
30505053054 x30¢9d9wwo 302096900 s LEboGIMEo 3oMMdYdO,
(Yang ... 2009; Boonyasiri ...2014)

3630080MEH03MmMHBOLEHIBEHMBLMD 0M3Msdo 00053500
30000 gdgdos:  bobBdolb  dmboGmMobyol  mGmysbobgds,
MH9DoLEAHPGHMo  F03OMMOYB0BIGIOL s MgHBoLEBHIEGHMOOL
396930 (306399300l ©oYIBs, sbGH0dOMEH039d0LsT0 TozMMmM-
65609900 IOHABMBGEMOOL 5BLEDBPZOOL 9H0sbO LEbIMEO-
D06gdo FgomEMeEmyool 9990353905 s bgMagzs. HgBoLE6-
G™doL  394oboBagdol  3mEbsls o FoMmTo3Mm©0bsBoZs-8o0Ts3-
®30693035%9 ©ox3mdbgdmwo 0b@ghdmodsool ghmosbo 3M0@g-
609900 0dg3s 250Mm33093900L 4ogdxMmdILYdOLs S 953gIEHMIOO
dmbo@m®m0baol Bo@omadol Lodwmowrgdsl 565 ToMGHm (Fow3gIEo
LGoE0mbsmol mbgby, G899 Mga0mbly s J3gysbsdos. dgmeg
dbcmog, 36GH000MEH030mMH7HoLEBIbGHMdOL 3600
0030mMOHR60BIgd0L  4obLsbEYgOWMwo  3mwomgBoli@gb@ o
3wmbgdols LHOS35000 AWM 239303990580
daMTomgmdl, Msbog  bgwl Mfymdl 4ermdswobHs30s, MmIol
99009305 dmbobergmdol dsbomEo dogMogos bgoabgs J39ybgddo.
056599060m39 LsdgsdmTo gdods dgodangds dodsMmnml 353096335,
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https://royalsocietypublishing.org/doi/10.1098/rsif.2020.0105

Omdgeog 09ymugdmEs  dbogwoml  bgoolbgs  FodGHowol
LAoEombo®do.  ,LogOmadm®obm®  3s3006@0  dgodangds  ogmb
500500060, HMIgE0oE 00w gdom GHM3gdL Logbmg®mgdgwl, Lobels 96
239990Md0L  3BgdM0g  39BVAHMMBIOL; s1g3g GHMOOLAEO, OHMIgEos
3b30GOW0HBEYdS FMYDomOHMBOL EOHML, “*YdgEMO dgdmbgzgzgdol
399m; 353096¢0,  OMIgoE LsdgoEebm GHwMmobBIol dgdzgmdoo
0oL L5d90E0bM  EsbBsMgdSL MBOHM  05x5©, 30O dob
939996580 (LEGHMBOBHMEMY0S, MBOISEPTMEPMA0S S 5.0.).

bbgs 939960l bGeEombs®do  3mbdo@swobsoEosl b bgaL
309 BoLE GO J0zMMMMAB0BIGo0m 0bgooMgdol MHolzo,
H0IGEOE FOWIIA0WEIOS 353096319006 ghmo gemo J3gybols
LGo30MmbsM0sb dgmmgdo, LoQS3 obobo My o
3063106 gdbgb. Bomgwos, MM SLgmo 03O MMMB0BIYOOL
dmbo@mmobao  Mbs  Bs@omgl  LogMmodmMolm  mbybg
(Antimicrobial Resistance... 2014; Singh... 2012).

bbgo  30360HMdGdmMB  ghmo  96EH0doMmE03MOHGboLEIBbGHWo
9350900  ©sx30JLOMEs  gbGHYMMBSBHIM0gdTdoE,  gbLIZMMGdOm
9B @odBodgdol  d0BoMm.  BdgEHowsdBHodMo  sbFH0doMmEH03900l
0005600 96@gMHM05JBHYM00L MHBoLEBHIBEGHMBOL bsIMYsw0dgdsdo B-
@od@odsHgdol  3GmIzos (ESBL) ghom-gMmo y3zgmsbg wacdm
393039 gdwo s 3wobozmes 960d3bgwmgzsbo  dgdsbobdos
(Moglad.....2020)

ESBL o60b 9039630, 6mdgwog 3obsdo®mmdqdl  Ggbol-
AI6BHMOL B-5gBHedMMo  9bGH0d0ME03900L d0BaMm. dsod FmMol:
3960300bg%0, 398sWML3MEOH069d0, Fmbmdsd@sdgdo. 0bggdzogdo,
MH0Igenbsg 0f393969L d9dBHgM0gd0, boboomgds bBAoMo W @Eow-
mdoo(Hashemi B.... 2018). dbemgwoml Ubgosbbgs J399996s80
©05530JboMEs  96EH0T03MOMdMo  MYBOLEHIEGHMdS Tgbsdy omdOL
3985 ML3MM0bgdOL

3630030mE03mOH9BOLEHIBEHMIOL 9OD-96H0M0 Lowg39mqLem
35500mM0 3OOl FMeg3eMdOm Hodoe-MgBolE bGHvwo s ESBL-
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0530 ME300Mgdgwo  Escherichia  coli,  Gm3gwlss  99mdaros
258mofi30mb Logmabeolbamgol Lsdodo 0bggdsos (Pormohammad. ..
2019). 9srooos E. coli 5q0s90560L bofiersgol awmemol bsfowos,
o0 956 gloderms godmofjzombbsfiersgol, Lodstog 3bgdol s
396@®smMo 6gH3mwo LobEgdol  L9350gd9d0. 3bMZgmgdo £
coli-ob 36003bgemgebo  MobgMzmemos o o0 (3bM3gwgddo
3b630d0MEH03900L  boba®dmoge  499mygbgds  sbEH0dOMEH0IMM-
9B0LBHIEGMOo bofiersgol Bbo®molb Fysmm bgds ssdosbobmgobsg,
530 ol goog3gds 980l F9M98mb  30MHI30M0
30530033000 3mbFJEHOL bom. 0dolm3zol, M hoGoMEL 5Ts
o) 0d 0bggdgool  9n9EHMOo  93MOBsEMmds,  9MEOMYdYE0s
0bxzm®HTo300L BEMDdS 9O FoOEHM 59 06939J300L  2o3MEIEgdOL,
0589  0bxgdiool  o8mdf3gzol  96GH0dOME039d0L  FodsBo
3360 d6MdgEMmdol globgod.

94m39w03g bg0mo  50bo8dbmosb  259m3obaty,  Bdod@g-
Moo MYBobGHIBEHMdOL  897sbobTGdOL sEPIBSL doerosh oo
36003390mds 593L  96EGH0d0MEH03MOIBOLEHIOEHMIOL  BTMYSE0dgdOL
§0bs5081g 3" Mol IgmmEgdol 8994985390500.

0olgMH G300l LEHGMIGHIMS s Bobss®lO:

LoolYMEIEom bsdMMmdo dgoEsgb 3 03l Wo@gmodmMmen
dodmbogngsl, 3330l Mmd0gJBHIdL s TJMMEIBL. ASMEs Sdobs
9Jb3gem0dgbermer  bofoeml,  ol33zbadL o  godmygbgdmem
@OBHIMGHWONL.  (bOogdol  Bodmbomgawo-13,  ©osyMsdgdo-8,
L@omgdo-19,  33agz0do  3sdmyabadmero  sbEH0doMmE03900;
33w93500  250mygbgd o Ix6M  36M50896M900;  go0mygbgdmero
WOoBHIMsGHeS 103).

33930l d0Bbsbo s sdm3sbgdo:

50b08bMoEsb  2odmdobstyg,  Bggbo  33emg3z0ol  BoBsblL

§o68Moygbs 50w MdM03  LEE0MbYMHgddo 4930 EIWYdJMEO
BeBmzmdon™o 06539430900l  godmdfizgzsms dmeol  E. coli-ob



©9H3J30d 0IBHOBOZIE0> s HIBOLEAHIEAHMBOL B3N ®-
3969003960 bygYdzEwgdol EsEILS.
doBbob  Jobomfgzo OLYOEHSE00L BoMAMGdTo  EsLObMwo

0g65 998930 59m(356900:
> 3sboerol  dgatm3zgds  bonbmzmdon® 0bxggdzogdby
15933M 3530953 gd0©sb;
> 9b6GH0d0ME030M9BoLEBHIBEGMo  FFHe9gdol  ggbmE-
039960 dgbfagers o MHYHBoLBHIBEHMBOL JoBgHYdOL ©oygbs;
> Foboersdo 993500900l Ggloderm  Asdmdf393900L
L Y9Bs 603MToL dodEHIMHOMELMROMEOO 33¢0939;
> 0BMobFHYool dob3zol dgddbs dgdamdo dmang-
3@ IO-3369H03900 33)3gdobmzob;
> 9630080mE03mbaMdbMmdgEmds, T030MMdMS Ta™dbm-

d9EMdOL gobloBmzMy;

> BIOO 13gJHGOL B-ogdBHodsbs 3HMMEI6EHIOOL
(ESBL) 0009b&05303060905;

> ©b3-0b asdmgmaxs 3MWEHWOH0D ©s #9bgyB03MOo
3Gmnowol  dgbfagws  HIBoLEHIBEMOLME  sbmzomgdol
39903960l dobboo.

3360930l Islsaems s FgoM03s:

3309300 Mmd09dGgde© dgMbgmo 0dbs dows 3mbdodewv®o
069399300UL 53mdf3z930 bsfiemsgol Bbo®o E. coli.

L533g30 Tobogrs FgMmas LEIEOMbIMGdOL  Mgsbodsgormen
©5  0bGgbLowMm-mgMs3om  gobgmaogdgddo bsby@deogo
03MObowmdol 398  dymgo 3530963g00Lssb,  GMIwms
Lo39oE0bm  sFglgdMEgdsdo  oYm3badol MM  dgoygbs
005653090 48 Losmb. Lozzergg Toboers 398myqbadwyemo odbs Bgdmm
50b0odbmwo 3530963006  s®gdMwo 89090  dOMEMYO0MMO
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65039989d0: domE®AO0MMO Lomby s©0gdMEo 396EMIWMMOo 3960l s
Fom@obL 0M9FGH0L 3509¢HJMJO0B, Foto, Lolbwo, bsbgzgwo s
Bogbo FHowmdosb.

bryen g9065¢0bs 540 60dmdo. s0gdmwo bodwdgdowsb 236 o6
d9gbododgdms  Bggbo  33wg30L  Bogh  gomzowolfiobgdmen
9830601 9999y 3M0GHIM0MTgOL:

> b0dwdo 306350060 gd o ogm;

> 33w)30L 89030 9HOM@™mIoOe©  8609369@mzsbo

J03OMBEGS 56 5TM00LY;

> s0moomgls Candida-lU 33560 bmzm ©o 3Ms9-OIO00

05(3000900.

bowe 82 600980@sb 59momgls 2659-oId0mO d5gGHgM0s.
sMPBgboeo 222 60dwdosb sdmomgls Enterobacteriaceae caxsbol
§o680Togbegdo s Lbgs aMs0-5Mymzomo  ds3ows. bgdmo
Bs8mm3Eowo 222 6009806 E.coli s9momgls 48 600ddo, 5050056
22 5630d0omEH03mAg™dbmdosty ogm ©s 26-OGgbobEgb@wo, o0
395658369 moaeb 23 ESBL 36H:m©v)3963¢)0 908mPBbs.

05dBH9cm0gdoL  0bmEsEos  ©d  00g6GH0R0330s  BoGIMIS
303 MMo  BodBHIM0MEMAO0MHo  IJNMEOm.  250MYMBOEO
9030MdMwo  3MNWEGHOIOoL domdodow®mo 33wg30 2obbMME0Yw©s
API-20E  ULsogb®onozsgom  LobEgdom,  s6GodomEozmmgbo-
LAHIBEMBS 30 BLIBEOZHNMEO 0gbs 306B-0599MH0L OLZ-ORYBoOL
3d900M©O.

M9BoLAPGHM@o  FFHIgIoL  3gbmBH030Mgds  BosBots  B-
@5d@od5Hgd0L 353m©oMYdge bbgoalbgs 496y 3mmodgdmsbrmo
X53399600 Ogsdzool (RAPID-PCR, dma@odwgdua®o PCR) s gow-
9099 EHOMBMOY)HBOL  FgomEadol  259mygbadom.  P-od@oedsbdo
3969%0L: TEM, SHV, KPC o 51939 CTX-M dman@otmgbolb@gbdwmeo
396900L  ©9BHIJ30e  FobbmMEogw©s  M939ML  30dGO0EOBOGOOL
3d900MmEO.

33930l 8900923900056 458m3obstrg, E.coli-ob 3500mgbm®ds
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93539035 100% GgHolBgb@mds gsdmogarobgl 3gbogowobgdol s
BIBOML3MO0bgd0L  Godsdm. 8939 MBS  v0oboddmL,  M™J
B98mmbsdmmzmowo  5B6EGH0B0MEH039d0L MoEILo MAMmEZEgLMdS
BoMnm  b3gdBMol  P-anod@edmmo  BE0doMGH039d05 s  Jomdo
9B0oLGHIBEHMIOL Bsdmyoodgdol Jobgbo sob E.coli-lb dogéH ESBL-
23985OMMYOIMo  B3gdBHOol  39@Eo-odBHodsBol  4s8mdmszgdol
MBo®0. MHMEMO3 36MmdO0s, B~ odGHodsBols dsliobmgbgdgwro
3960 gobeoggdos 3¢oHI0sdo O SPIOWSE 3MEILYDS. M3
9ggbgds 39639699908, IPM-0803969d0l s MEM-3g6Hm3969dol
000560  sbwmgdom 85%-0s dgobsPmbs 9x39d@mE™mds. Bggbo
33w930L dg9ao CIP-3036H:mx3mmdlsgobol 3005600 ©sgodlo®ms
70%-0g O9bobBHIbGHMds  E.coli-l  0bmwsb@gddo, sLgmogzg
053969090 dogowgom LVX-@mggmaemdbsgobol, AMC-
00mgdLoEowob/3msgmmmboll s  SXT  GHM039EHM3600/bvyags-
39 BHmgusbmerols 90856m.  5d0bMye03mHB0EId0ED AMK-
500353060 89009000 9839JGOO0 50dmMBbs s 0BMEILbEHYdOL
73% 0®dbmMdosMg ogm  dob  Jodsmm, bmwm  g9b@Esdogobols
d9dombggzo80 bmerm 42%. Bz960 330g30L Lorwdzgubg dgodwgds
0009358, OHMmI FbmwmE ®mobo BGH0BdOME030 TJodEgds  ASTM-
949690 0d6sL dogdlodogr Mo 9B9JGWGs© E.coli-ob Lofjobssw-
dgam, qugbos  CST-3mwobEobo (100%  dGMdbMdgEMmdom),
PIP/TZP - 30396530@0b/@sbmdsg@sdo  (88%), IPM-0d0396930 oo
MEM-096m396990 (85%).

9093 6O-5969H03M0 33930l FJgads© ESBL 8536m-
30690 bebBmzmdon®o 0bxggdaool godmdfizgy E.coli-b
93939000 vdmzobs CTX s KPC g96900. 396030¢00bgdol, d9-3
©5 39-4 5Mmd0L 39BRIWML3MMH0bYdOL s 0b30d0EHMMdOL BodsMm
3396MmGH037Ms M9BoLEBHIBEHME dFHs0gdd0 dmbgMbs CTX, TEM s
SHV 2969%0b ©939dgos, bmwm 6 bodwmddo 3906 49bgdmsb
9mo©  sxoduoMs ESBL 3wsbol TEM @odol 99@sb@mMo
39bg00: TEM AS 104 E, TEM AS 238G, TEM AS 238 S .
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15993609600 Losbany:
> 0F00530 30M39wo@  BodoMs E. coli-om yodmfj3-
990 beBmzmdonmo 0653930900l 3o3M3gegdol 33¢939;
> 3960bsBEgMs  E.coli-ol  Hmeo  banbmzmdon®o
06939J300UL 3593393 M98 oMYmz00d dogdEghHhogdls ImMol;
> dopgdemo 0dbs  mbsigdgdo ®gsbodsgome o
095300 2396ymn0wgd9ddo ©55304LOMYOMEO
Bnbmzmdon®o  9Fsgd0L  9bEH0d0ME030303H MO0
93Md6MdgEMdol GqLobgd;
> 53560L  Mgaombdo 3039w dmbEs MJHBoLEY-
BE™d0L 396900L 306 3Mws300l os©bs £ coli -do.

1539336096 5 3M57BH03MIWO POMIDXYGDS:
> 9009dwo dmbs3gdgdol dsmgzgomwolfjobgdoo ESBL-
ol 3536MMEE0MYdgw0 E. coli-0b GosOmmm go303gwwgdol asdm,
9093995 69300955305 ©353500GdMS 3MbEHMMEOL 9P Mgbom
396@ML  dmbgl  yzgas LoosabmbiGogm d@sdol gBgdaos
B-a5d&o05B0ol 3Mm©mE0cmgdsbHy;
> 250m3e0bs sFo®ol 1553500094 x3mgdoL
6956035309 5 0BEIBLOMM-0gMs30ME gobgmBogdgddo
©sgodboMgdmwo  E coli-ob  GHgbobEgb@dmwo  93sdgdol
90856 439wsBY 9839JGHWIO0 S6EGH0BOMEH039d0;
> 3959Mm3wobs  9BFGH0d0MEH039d0,  OHMIAWgdTs3 50
0&930Lom30L  ©939MgL  9BgIGHWOMdS  bmBmzmIomo
06939Jgool  as8mdf3g30 £ coli-olb  d0ds0m;  sxbodbmaro
0683mM5305 390593995 OMYMO 95350YIMS 3bGHGMEOL
96H™m3699m 396GHML, g3y 9FoMOL MHYAOoMboL LEBSEOMbIMYdOL
9JodgdLs;
> 21939, dmbo398900 390593995 KX 9bs330L Tglodsdols
LodLobwyMgol 9BHOMGMM3IO s JIS0MHOIXO MYMHSS0VICO
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0mboldogdol dglisdr)dsggdes.
33930l 9036HMdOMEMY0MMO 9gomEgdo:

> ESBL @53505b&Hv)6Hgdgeo 89;mmo;

> M350 oL 3oL LobgHOMEMdOL GglEo (DDST);

> Kirby — Bauer-ol 0b3-0%32H0ool dgomo;

> 3b@G0domE03ol dobodserMo 0b3od0o00l
3Mb396&Go300L AobLsBOgMs. LobGgds E-TEST s Lg®omwo
296Bsggd0l dgomo .

33030l domgdodoryho Igomydo:

> 306391500 d0mJodoweo GalGgdo;

> API 20 E-8036m00b 0009b3093035300L domdodon®o
A9b@o.

3349300 dmeng3mHo dgmemgdo:
> ©bd-ob gduBHmadEos;

> 300dgM5HMo  XoFZMOO  MgoJ3o0L  Igom©o

(PCR);

> 999 EHOHMBMOYIHO 53560MmboL 39w do;

> 69396 3006:0E0BsEOoL Fgmmo.
@OoEIMSGOHMmo dodmbogngs

BeaBmzmdonmo 0bggdsos (smobmMolbo@yzs: nosocomium -
boogodgmam, ¥gMAbwmo bodygs: nosokomeo - 535IMYMGBOL
0mges).  x9boa3ol  Abmxgwom  mEmybobsgool  g3mm3meo
6930MmboMMo  BoMEOML  2oblobe3zmgdom,  bmbmzmdowm®o
06139J305 60l Bgdoldogho 3¢0bozwdmo 0bxgd3ommo o35 ds,
M0dgwoa 3530963 13000000 I3MEBIwMdOL 96 dmgzErol
30miagldo.  8bg3g,  Losgo@IYmxzml  3gMbmboerol  Bydolidogho
0693993000 5935090, 396300MgOMEO 50539 Fgbmdsdo dobo
005000L 990939, MMIGoE  9Mbsodm  353doMTo 96 sMob
Lod3EGHM39d0L 2499m3¢960L OOMLML (Loogodymamdo
94onbs/s6Hgmabol ©MML). 06539J3090L Foobbg3z9b  Losgsdgmamls
90050, 0079 0bObO 3005MHPYBS 155350TYMBMTo BoMGdIOL 5MBsIEWNd
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48 Losoomol 9909y (00 dg8mbggzgdol  godmmosbgom, Mm@ILss
35309630 3009005 153 OBsm FLgdMEgdsdo 0bggzoHo
055350900 0632905306 39M0Mm©To, HMIWOol bobyMdwogmds 56
393U 48 Losm0y).

Bbmzmdonmo  0bxgdsgogdo  LgMombBmwo  bsdgoobem-
bLME05WMEOHO, §3mbmToMMO S 0IMOEOIEO SOHMIEGTSS (39¢0 3w
0b@9bLowme mgMsdosdo.

BBmzmdonmo 0bx39d3ogdol godmdfizgz Fyommm dobbgmemos
303600mmMy560b3g00,  OGMIWgdoE  LGHsEombsmdo  boba®Mdwogs
3MLYIMBOLOL 53GHOMPBI6 sOLYdIME 30MMBYOMB. gl Fgodegds
o4l bemzmgdo, dod@ghogdo s  300119d0.  bogsMmzgEmls
9M5353OHMBOCMOHO LEogombamgdols md9B9L Bsfoedo
BmBmzmdonmo  0bxggdgogdol  o0mdf39390s50  dogd@gMogdo

3393wobgds,  0MBEe®s  Fomo  3OHMEgbGHMwo 89950 gbemds
LAHoE30Mmbsmol  BHIMOGHMOO0L  BoMawrgddo  3sMoMgdl. ol

©59m300907os 3530963900l 3m3Mwsgosby,  0bygdzool
©MmI0Hs305bY,  BFGH0B0MEBH03gd0L  A50mygbgdol  MHmEHobwyew
3659dBHo3sby, 258my969d9emo dgomEgdol 0b6x39930996
3bGHOMEBYEs 5.9. (Vincent...2003; T. Koiava... 2017). v35655369w0
fangddo  Lbgoolbgs  J3ggbol  LEGoaombsmgddo  bmbmzmdow®o
069394300l 200mdfzg3ms  FmMOL  oEIHMBL  AM5T-1MYMBOMNO
05d3H9c0gdo.  bsfigmagol  BboMol  0bxggdzoom  gsblsgzmmegdom
bdomo 06530306HEIB0s6 353096(3)J00, OGMIWIdOE YYOMEMAONI®
239694mx0gd580 450006 339MbsmdOL 3MOULL, sbggzge Ggsbodiools
©s  0b@gblomo  mgMmadool 3530963908303  (Stephen...2001).
3530963900l ©s0b6x030M7d0L BJoMmo Bobgbos osabmbiG3MGo ©s
1599003006 FMHYMBdOEMBGOOL 958mygbgds, s1939 IgE39MHLMbIEIOL
bggdol  sdseo 300965, godm3zegmo 0dbs 39bGHOWSGHMM-
bmEo®mgdmo  36930dmbooll  dgdmbggzgoo, g3y  Lobberol
0bggdiogdo, Hm3gois 05353006900 396w
0635396996 30009BHgMMobELdsM©g  aBgdoL  0b6539d30980296.
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LodoMg 06939J30900L doomoo godmdfjgggos E. coli. Moy bbgo
33w039000 E. coli 56 s@0dmBbos M306mo@glo 4s3mdfjzg30o dsd@EHg®os,
0dzs dobo oo Lozdome 360d36qwmz560 ogm. s@bsbodbsgos £.
coli -0m 256306HMdgdMwo 0b6539J30900L M 3scrobozos bbgoalbgs
530 90bY: J390s Lobmbodo s LsdsMg gBgdo, 3960 s Mdowo
Juem30wgd0, 06EHMsdMI0bMEMHO ©s 5.0. (Arndt ...2011).
6956085300L5 5 0bBHIPLOMMO  MIM300L  FobymMa0EgdgdO
206Lb30309ds bbgs M935¢3MMB0EMHO LEIE0MbIMGdO Lagsbodom,
GOmd  LjmOgo o oMol 0vdogo  3mbGsdBo  35309b@LS o
990039OLMBsEl FnMOL. oM@ 3oL, 3530956GJd0 9939009351900
0615350003bM396 0635B0MMH 3MIME9IEMYOL. 5T Qobymzowgdgddo
96300030MdMwo 30935093 gdol Habamdwogo s9myqgbgds «94dbol
3000mdgdL  9EHodgdol  bgergdEoslt, GMIYRLsE  BIMMYSEIOdOIm
M9BobGHBEHMdOL  TgdoboBgdo  BEHBdOMGH03Jd0L  FoBso. by
0BMHEIds 5Oy  FgMHIbMd0SGY  M5T-9oMYMBOMO  dogdGHYMH0gdol
0aMoMds. 9539 0mo©, Memym®o@gss  E.coli, Klebsiella spp,
Acinetobacter baumani, Pseudomonas aeruginosa, Citrobacter spp.
g439woby 9gBHo LHmMgo gl 9036Mmdgdo  sMHoL  bGsgombsmdo

2393039 gd9o 06939J30900L dobgbo.
Bbmzmdon@o 063930900l e8mdf393900s6  dGIMeol

36md¢rgds 0O babos Fo3Ps (39¢39Mwo J399bol BotryEgdl s
Abmgmwom Jobd@sdgdo dgodobs. LHmEg 3L sEalEGMMgdL 2001
9ol x963m-LdoghH 993053900 FEOMBISWNMOL  BHMSGHIR0,
Omdmdog  bsBbasLdomss  Bomdgzsdo,  OGMT  sMEOWIdGE0s
MH9DoLEBHIPBEHMBOL B3 Ho  dgdoboBdgdol  godoxyz®s, MM
3904365l H9BoLBHIBEHMdOL 0sbMLEOMIBOL sbogro bsdw)sEgdgdo.
33193990 50 LygOmdo 06@9bLowmo d000bsMgmdls.
50b08dbMwoEsd  odmdEoboMy, o9  06039d30900L  @o0mdf3g3ms
2393039 gdoL  Igufogams ©  93b6EH0d0ME03900Lod0  aMHAbMdY-
@MmdOL  259Mm33¢g3s,  bmerm  890amd  56GH0d0ME03MmM9BOL-
3963¢™doL 90Bgbgdol sygbs 3603369wm35605 s 9gEHmoEMdsls
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oM 30Ma53L. 0bg39, MMAMME bbgs 939Y6gd0, LodsMmMZgEm3 OIS
Bonbmzmdon®o 0bggdiool LHOmsgo 493039y dob 3OHMdEgdgdol
§0bsdg. 96F0d0MmEH03MMH7BoLEIBGHWWo FEsdgdoldgdsdnmmgdgwo
053gd0L  3OHMd30b  A98mBEobsmgLsgsGMzgEml  ImsgMMBST
doom  9635Mmagds  Ne29 2017 fgaob 11 0sbgs6mb, Mol
Lox3xydzgeby 499mg399bgdmEo 0dbs B6EH0I03MMdMWOMmgbOLEIEE)-
3oL LofobssmBgam 2017-2020 Fergdol gHm3bowo bGMmoe@gy0ss
dobo  obbmM 309w gdoL Lsdmddgmygads, Moz dogsob oo fjob

3905330 B3dOK 05 50b0dBo 3OMdEGIol LA g35.

530 1II. 890092900 5 smo dsblixs

s0FoMol  Hgaombol  3wobozgddo  E.coliFoom  godmfggoeo
BaBmzmdonmo  0639d30000L  gGomemmaool  saqbols s
36&H0d0MEH03M9BoLEBHIBEGMBOL  3HMmBowol  dgbfageol dobbom
330935 Bo@oMs M 9@s35¢:

> E.coli-ob g50mymxs 30mmmaormo dsborgdosb s
3BBH000ME03MmMHgHBoLEI6EHMOOL BIBMEHO3MMO 253M3¢9bs;
> 6H9BoLGHIBGHMdOL 05307390 296900l
©9AIIG0>-

9939600960 PGS JOM0MOEI®  Jogrsd Bdsmvdol Lodo
MW GH03OMBOWNMHO  3¢00bogol  Ggsbodszools @y 0bEgbLlowm®
09093006 g3bgmz30amgdgd0L BeBmzmdoned  0bggdsostby
153565M OsRBMBOM 353096EHOOLORE  50gdM  Bodwmdgddo.
3wobozsdo  dygmxzo 3530963900  bmbBmzmdom®o  3s0myqbgdoom
0683030MHgd0L  439wsBg  Fomsw  MOLI-XFMBIOL  FoMdmoy9byb
Lod9oEobm  3gMlmbowmsb dMdogo 3mbEsddols ©s oo
5mEgbmdom 0635B0Mmo 3MMmEgMGmgdol asdm (Teresa ....2019).
©535@900m B3I EHMO5© d90dagdos Bsomgoemls
3BBH000MEGH03MMYM305,  OMIGWoE 0omJIol  HYYISOHMSQ
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399m09ggbgds 59 353096@JO0L  F0TsBm, GOz bgwl  MfymdlL
3b6@0d0MEH03900bsd0  MHgBoLEIBEGHMo  FFHF7d0L  LgErgdEosL.
200080bsMg 0dgsb, MmI E.coli sbmEoMgds 5@sd0sbols dMsgecn
296Lbgo39dm 06539 d30slmsb,  3smmygbol ©939J300
d9Lodgdgaos  Lbgoolbgs  dommyon®  dobogwsdo.  E.coli-ob
9350900L 0BMEoEos dmgsbobgm  ddga0 60dwdgdosb: oMo,
Lobbero, bsbggwo, FMHowwmdosb bsgbo, dommmyom®o Lombyg
3965 M0 3960L s FoOHEOL 35009BHIMJI0SD.

3.1 E.coli-ob 56&0d0m@E03m09bobEb@mdol 8glfsgerol 3gogagdo

33930L 30039 9039 39639bmOE0g g
363H000mE030mIxM3bMdI™dOL R96mGH03Mm0  gsdmzmgbs.
9Jb3gm0dgbBHo  FmoEszs  B9dBHIM0gdoL  0BMEsEosL o
0©96GH08035305L BEBIOEHNMO B5JBHIOOMEMYOMOHO TJoMPIOOL
23959mygbgdoom: 153390 9M990Bg Lobxol @omgligs, 8909y LB
39@GHWYOOL  2odmgmxs s 0096G0x03530s.  dgbfiagwowo  0dbs
E.coli-ob 563 0d0m@03900bodo  da™dbmdgemds ©s  b3Mobobyo
g  b3gdBHmol  P-@od@odats  3OHMmOEabEgdol  (ESBL)
©939J300l dobboo.

B39b6L doge Bo@otgdmer 33wg3sdo  dgbfiageroro odbs 540
603980. 50b0dbmwo 60989006 236 o6 FgqLodsdgdms h39b0

33wg30b 0096 om35wolfobgdmee  gd3oMome  (Bobogrol
39630L056MmdOL 3M0EHIN0T0) 3O0EIHOIGOL :

> 6030 3mbEHG0b0MYdME0s;

> 33930L SRl IOONLROYMOQ
960036903560 F030MBEMS 56 5TMOmgL;

> sdmoomgbs  Candida-lL  g3sM0oLb  bmzm  ©s  AMs0-
Q©OHEIB0MO B5309dO.

82 B00vdosb  sdmomgls  3MB-OPIBOMO  B3JBHIM0.
sMBgboo 222 bodwdosb: bsb3gw by dmoms - 89, Lolbwby -
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52, 856y - 47, 3960l o oMol d9dE ol 3509EHIM9d0L §396H0sb
3090 30MEMmA0)M Lombgbg- 22, FOHowmdob bogbbyg -12.

bgdmo  Bsdmmgwowo 222 650313osb  Ecoli  53moomgbo
dbowme  48-00, GMIGEossbsg 26 smdmbs M EHOMYBOL-
A96Gwo, Mog 895039bs godmymagowo E.coli-ol 54 %-U. 174
608806 00abEGH0R0E0MdMEO 0ym 89990 d6Msd-bgas@omMo
0530wqgdo:  Klebsiella spp, Acinetobacter baumani, Pseudomonas
aeruginosa, Citrobacter spp, Enterobacter cloacae , Serratia marcescens .
03560L  ygzgmo  3mb3oGewdo, GmIgoi oym Bs@ommo  Bzqbl
33193580, 36M935¢00Mgd©s  Klebsiella spp. §50m3wgbs. Bo@oMgdwo

33193900L 99090 o dogdyeo dmbsggdgdol sdw)dsggdobsl
390030bs, MMI JMH8-95MYMB0M0 d5JGHIM0900L 3330580

E.coli 89500996L 21%-1, boagwm GHgHobBgb@vwo E.coli-ob foero 12%-
L. E coli-ob  s0mmglgs 600999000056 9999305005
295bsfors: Boto-6 (12,8%), babggaro —12 (13,5%), Lobbero -2
(3,9%), bogbo FMowmdowsb 12 (8,3%), domwmyondo bombggdo
30GOME0 30mgBHMH0H-5 (22,7%) (sbGoo 1).

gbGoero 1. E.coli — ob 58mogbzs 60893980056

domeomaon6o bime 350033a0) 79600 sBmogloero %65e200060205
3slisemols 600:38900L6omegbeds E.coli sBmmgloemo
5315 05 65030960905 E Coli-ols
95600 47 6 12,
8
6sbggemo 89 1 13,
2 5
Lolbemo 52 2 3.9
6sgbo 12 1 8.3
36H0mdo©sH
BoMEMa09HO 22 5 22,
Lombaggdo 7
209079600
50D, 56
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5mYbmdM0350  E.coli-ob  0@gbBH0oBo3sGos  FoMdmdL
Bobggoll 608wdgdosb, Foa®sd 3MHMEIbGWwo F9n3sMHEIOOL
©OML  Ecoli 300350000936  domemaonm  Loobggddo
(00oa®™sds 1). gl 609MAgd0 50gdMYE0S JogBHIMIO0D, o3
990dgds  0gmb 5353800930 E.coli -0l d0mys®ligdols
3mOHIoMJOoL Mbsmmsb (Elio...2018).

25%
20%

O & — 7
(o]

5% \qyr-%%i

0 % T T T T
Qo Q) Q o
& & & S ¢
“bﬁ@ ) Z\o(b(b \HOv © .@éﬂ

@©00g30s 1. % 8925630985 5602009b0¢0 329¢7H9980b bbgssbibzs
8002012802950 Osbs¢r9d05b.

6093900l 96E0d0MEH03MMHgBOLEIEEMBOL JogMMdOMEMa0vMo
5bsgrobo

36GH0d0MmE030mM9HoLEHIBEGMdOL 19bmEGH03Mcm0 33w930L
Bo@otadol 89900,  ©OoL3-oxnwbool dgomeoolb s ESBL
©535LGHMMIIJ0  BgbBHdol  2o0mygbgdom  ©oY0bEs, GMI
0Fo580  Lo3zdom  LogMMmOEEYdm  FRmIstgmdss  E.coli-ol
M9obBHPBGHMwo  IEsdgd0L ©93H9J3o0ob  093wbsBOOLO.
36&0d0ME03033Md6MdYEMdOL Jglfogwms dmbs ©oL3-0BMNHBMMO
d90omEol  409mygbgdom, Loosg  Lbgowolbbgs  sB6EG0odomE030L
XJAIBIOO0 5 05mdYd0 0dbs  48mygbgdyo. FozBmmmMasBEoBIol
93" dbMdgEMmdols 05639690 gd0L 2450MmM3s dmbs
»90@000MGH03900L IgMadbmdgemdol Ggl@ol gz3tmm3mwo” ~-EUCAST

17



(European Committee

on Antimicrobial

Susceptibility ~Testing)

LEBPIOGHm. 33c0g3500 A50MYgbgdmemos EUCAST UL@Esbos®@o-
3960bos 9.0 (dogwsdos 01.01.2019 Gerosb). o8mygbgdmawo odbs

9b&H08030Mdeo  IMHIbMdgEMdol  ©ob3gdo

(3os@Mmoxgddo 50

39wo0) Bio-Rad go®3dol. sbGowwdo Ne2 dmygzsbowos s6@dom@E03g9d0,

OmIgeog 0gm  499myggbgdeo  E.coliFl 96E0d0mEH03m03Mm3bmd-

0B 25BLSBOIOOLMZOU.

3b®0oevo 2. 5690803903980 B582650335¢00 @5 586393059905

N 3OMIZ05¢) 36@0d0MBH030bL 36396®s30 | 0bxodogool®d
P D) 3bobyEgds 5(93p) bgdo (33)
1 AMP Ampicillin 10 14-14
2 AMC Amoxicillin/clavulanic 20/10 20-19
acid
3 XM Cefuroxime 30 19-19
4 CRO Ceftriaxone 30 25-22
5 CAZ Ceftazidime 10 22-19
6 CTX Cefotaxime 5 20-17
7 FEP Cefepime 30 27-24
8 (ol] Ciprofloxacin 5 26-24
9 LVX Levofloxacin 5 23-19
10 GEN Gentamicin 10 17-14
11 AMK Amikacin 30 18-15
12 ATM Aztreonam 30 26-21
13 IPM Imipenem 10 22-16
14 MER Meropenem 10 22-16
15 SXT Trimethoprim/sulfamet 23.75/1.25 14-11
hoxazole
39835mL3MMObgBO0:II-0omds Cefuroxime, HI-00mdos

Ceftriaxone,Ceftazidime,Cefotaxime,
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IV-05mds Cefepime.

396030@obgdo s dsmo  3mIdobsgogdo  BgBs  EsdBmI®
063080@MOHgdmMb:

Ampicillin, Amoxicillin/clavulanic acid,
Piperacillin/tazobactam.

396MdM396989d0:Meropenem,Imipenem.

aEMOHJobmengdo: II-0smds Ciprofloxacin, III-oomds Levofloxacin.

590bmyE03mbogdo: II-osmds Gentamicin,III-oomds Amikacin.

9mbmdsgBodo:Aztreonam.

Lbemazmbogrsdogo:Trimethoprim/sulfamethoxazole.

96&H0d0ME030m33MHI6MBYMdOL GglEds Bomow sh39bs E.coli -
ol Bs0so  GIBOLEHIbGHMDs  QsIMYgbgdo  bEH0BdOME03gd0L
0005600 (L. 7).

boytsoo 1. E. Coli -b s6¢(9080050302002853ba8gcrads

OHmamO3  gbmdowos,  ESBL  36MMm©Y30090s 3060005306
393306 T0s d03MmM560BTol I EHOMIBOLEIEEHMBNLMB. sd0E™I
0gdbs  Bo@omgdmmo  B9bmG03mOmHo  13M0bobao  dYES-wod@daBols
30MMmE300M90509. B39bo  330930L  GFobawgddo yzgws  9Eedo,
M0Igendss 29905300bs M9BobGHbEHMdS B-od@oedndo
3b6GH0d0MEH03900L  d08srm,  BHILEHOMOMWo  0dbs  B-wrod@odaBols
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http://www.vidal.ge/drugs/clinico-groups/aminoglikozidebi

(ESBL) 36Hm@©nEo®gdsby  ®m®mdspo  olbgol  Lobybyowmmdol
AILGHom. MymO3 LHID0EH (bw©.2) Bsbl, sPEmYMB30L Bmbol
39BOOMMZYds  Tguodg  Momdob (39BICML3MMObIdOL o
3wogmmbols 370358 ©ob3gdL  dmEolb  domomoomgdls  ESBL
o®MLgdMdsby  Lozgergy  9Boedgddo. B3zgbl  dogh  Bo@omgdwyero
130606yl Fgays© 26 GIBOLEIDGHWWO FET0ED, HMIEGdTs3
390053069l HgHoLGHIBGMdS  3gBIMB3MO0bdol  dodstm, 23
93000 s0dmbs ESBL 0530Mm@©ME0o®mgdgwo, Mog d9owa96L 88%-U
LogOmm  M5mEI6MdOEB  (O0syMsds  2). M5PB  MIMOgEglmds
0BMsbEHgdols ogm ESBL 0530m©m300Mm909wo ©s dbmemo 3
0BMbEH0 0gm godmbszaolio s gl 0dgbo 30609 MomEbmds,
™I 96@0d0MGH03MIMIBMIGEMdOL  3OMzBowol dgsmgds ESBL
05360HMmOME0MHJdgmLs s ESBL  5658530Mm©w300909lb  dmMol
395C0IM0 56O 096900@,HOL 2odm3 5O Foaz0bMmME0gEgdos. MBS
500b0dbml  ®m3 ESBL 565053600 v)30609090  0Bmmsb@gdol
3bGH0B0ME030mM1BoLEHIEEMDE Ls3dom© Fowso 503mBBS.

U900 2. 650530 @obz0l bobg&goscmmdol (gbdo
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@033650s 2. ESBL  Js3(meei300989¢70 E.coli-ob os@gdooo s
295640230000 3(HIROCVO

306500056 2017 §ersdg EUCAST U@sbs®@Hoom 3meoli@obol
000560 93MIbMdgmds 0byBO3MgdMm©s E- GHabBoom s B39b0
330935 339 (Y900 ogm, dqbsdsdobs  d@sdgdol  bofioero
23503qLGS EUCAST  Gglodsdolo  LEGobsd@om.  3memol@obol
93Md6MdgEMmdolL  goblobLzMo Bggbo 33930l FoGyegddo
23936Mdg©s Mo Bbgoolbgs MIC-gmmpom, o3 dmy3:399s
dogdwo 890093900l  3mMgEs3ool  bodwgowgdsl. E-  @gbobl
396ogms©,  Colistin-bg  IMdbmdgemds  gobbmM30gm©s
LgBomwo  496Bsggdol dgommeom, MIKROLATEST ¢goggb@gdol
3033wgdGob 3odmygbgdom. mM03g GHglEGoo dowgdwmo 39gagd0
0©96GHIMH0 0gm  3molEGobols 30dstm. 3mwolEobols dobodsgrm®o
0506300069090 MbBOL 3e0bo3MGo LozMbEHMmMEW™ FgdEHowgdo <

2 9p/0¢» 89500996@s.  yzgams 998m33gmwo d@sdo dgMmdbmdosty
50dmBbs 3moLGHobol Jodstro.

00MMIN0  0BMWBEHOL  gGHGms©  dobboegolsl
50dmPbs, ®MI FoMHEoL  0BMEsb@GHgdol 100% MgbolEgb@ryeros
3960300bgd0l,  39BsML3MOm0bgdol o  IMbMdsgEHebIgdol
000s6m.  83% GybobGIPGMwo oym CIP-godOmgwmdlssobol,
LVX-g3mgwmndusgobol;  67%  6gbol@gbdmmo  ogm  AMC-
09mgdLoE00b/3eogwymbols 950306 s  SXT- HGM0IgEGHM3GH06/lvy-
©@xs39GMJbsBmEol  dodstm.  E.coli  0Bmsb®gdol yzgwsby
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Jowoo daMmdbmdgermds  (100%) sgogbodos CST-3meobEobol,
IPM-080396990L s MEM-396Hm3969d0b d0dstm, bmenm PIP/TZP-
303965300b/GoBmdogd@odol  (83%) o 67% AMK-530353060L
300500 39069300 553000 (OsMSTs 3).

100%

= WA T sl

[*]

S oE r& &0 Pl
@Eg‘f:ﬁ%?{:? ”@*55‘?9?'&?

T

i
&

£8440

053505 3. Jstrob b0d=9dgdosb gsdmymaocno E.coli-b
5b(H0802(H0,3288 (IbB90 285

Bobggwosb godmygmaowo bBsfiarsgol BboMol 0Bmmsb@gdo
00dmBEs 3500 MgBobBHBEGMwo 7 sbGodom@GH030l  80dsM0.
3960m, 259m3w0bs 100% HgboliGbE™Mds 99900930 XaIBgO0L:
396030@069d0l,  39BOML3IMOHOBIdOL s FMbMdJEHe6TgdOL
90856m. 30%-%g bozwgdo IaMmdbmdgwmds sxgodloms: dgmeg
050006 BEHMOJobmegdol ©@s  9d0bmyolmbogdol  dodsGom.
2bg0gg IMIbMBY MBS IBOJLOMOS LryEgMborsdools 30dsMo.
50% Bogwrgdo  dagMdbmdgarmds  snodboto  dqLedy  MOMdOL
BAHMOJobMEgdol o 09gF-5gGeFsBs 0630d0GHMMGdOL, 3gMIm©
AMC 300s6m. bmem  dgbodg  Gomdol  s8obmyozmbogdo
390656 mbgls AgMdbmdgermds 50%-8o. Gog dggbgds, CST, PIP/TZP s
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3960539698900l  F0dsOm JoMogdoo  sxgojbotMs 100% s 90%
03MIbMBYEMB(OSMTs 4).

100%
90%
80%
T0%
60%
50%
0%

7
5
5 5
4 4
5 30%
20%
00 0 0 0 0 0 g

LS;‘,W:‘ WP ettt oot ot aC R et o @ b 0 b o ®

14

12
10

N

003505 4. bsbggarol 60d79d980sb 3sdmymaoero E.coli-b
5b(H0802(H0,30288 (5Ib2890285

00MEMa0n6 Lombggddo, °s©gdMEo 3960l s Tomob
0M3EBHoL 3509309000 0DMELDEHOOL 33eg30LL  5BMBBS,
600 E.coli HgbobEgbGwmos 6  96G0domE03zol  80dsMo.
3960dm,  350mgzwobs 100% MgbolBab@mds  99dgy0
3bBHodoMmE03900L  Jodobo:  3gboowrobydo, Qo
3985mb3mM0bgdo. 80% GgbobEBgbdmds ©sgodsotms CIP,
LVX, AMC s SXT. bsdo 9¢sdo Ggbol@gb@remo s0dmbbos
3960m396999008 0005Gm, G58s3 99593060 FgMdbmdgEMds 5J
X27530L  dodstron 40%-g.  8mbmd5dBHodol  dodstron
sg30dboMs  60% IMdbMdgEmds. 100%  da@dbmdgmdS
E.coli-b dbmgom 2 56GHodom@Eozol - CST s AMK dodstron
3dmbs Ggbstbmbgd o, bmwmm 80%-0sbo gMomol, 3g@dm
PIP/TZP 8035600 (©©0536505 5).
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1005
50%
BO%
T0%
60%
50%
40%

30%

20%

EEEEN .
0 0%

& pﬂ\*‘ W gt gt et of arh G ot ob dﬁ“ cﬁ@ cﬂ' o* a®

003305 5. 396(95¢ 950 3960L @5 Tsrob 8-9FHob

39099998006 509829¢70 Boaerg0rIH0 boobosb gsdmymaocmo
E.coli-b 5650809 0,302086:36289¢nBs

M3 999bg05 LobbEoLd 0IBEHOBOEFMIOME 0DBMEsDEHIOUL,
GIGIM 390M53¢006s 69DoLGHI6GHMdS 39boiowobgdol,
39BOCMb3MMOH0bYd0L,  BEHMMJobmEgdol,  $80bmyo3mboydol,
dmbmdsd@Hodgdol s  Lergmbowsdogdol  dodoMom.  mGTs
0bwmbs@ds  ohg9bs  Tp®dbMdgMds  39MdM3g6gdgdol o
3@obGobol 80dsrm. gMHmTs LolbEol 0BmEILbGHTs  Fgobsthmbs
93MdbMmdgEmds: 39356530006/ GHoBmdgGHo0ol, 530353060 s
09mgdLoE0w0b/3esgwenmbols 300sM0d (0sAMSTs 6).
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25 100%
90%
B0%
70%
60%
50%
40%
30%
20%
10%

O 0 0 O 0 0 0 0O 0 0 0 0 gy

& \v"‘@z\‘;ﬂ@l e e e S LN U L N = AR e

008305 6. bobberols 608+3d980sb gsdmymaocmo E.coli-b
5b(H08003H0,30288 (36289028

FOowmdol  0ybEHORoE0MYRPMTs  ghmds  0BmEsGIs
299003065 M GHoMmBoLEIBGHMBS. 3gMdm, s0dmBbos Hgbol-
A96¢wo 998920  9BGH0d0MEH039d0L dodsMo:  3gbogowobgdo,
3985 mL3MmM069d0,  FMbMdJBHIgdOL s Lgmbowsdowgdo.
bowe  g@GMOJobmnmgdo,  s80bmymoimbogdo,  3sMDdM39699900,
3m@obGobo s 063mdo@memgdo, sxzoduoMs  IMHIbMdYEMd
(00505 7).

1.2 100%

0 0 0 0
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@©008M305 7. F60enmdol 600w9d9d0sb gsdmymaocro E.coli-
56(H08003H 030288 (362890285
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596035, sFoMol Lodgogobm 5{19L9dgdgdOL
69ob0ds3om  gobymzowmgdgddo  0bBmwomgdwo  E.coli-ob
3bGH0B0MEH03MMIBOLEHIBEHMdS  Lo3dom  Towso  0gm. 0y
239630bowsgm yzgers Lobol bodmdl gems, yzgws 0B sbEds
300mogeobs  100%  GgbolEIbGHMds  (39BIML3MGOH0bgdOL
3960300obgdol  Fodotom.  sbgmo  Fomseo  MgBOLEHIEEGHMOS
39IBOCMb3MMH0bgd0L JodsMNL BA0MmO 56 5oL, Bo®med >fgMHow0s
DMy0gMmo 933w935Mm0L dogh, doswoms: CTX -3ggnm@edubodol
000560 71,2%, CAZ-398335boodol 54,0%, FEP-3983930d0L 54,0%
55530JboMgL 3MOHIMB3M3s s 33W935MMs Xayx3ds (Kutsevalova
..2020).  sbggg w9bs  900b0dBML, GMI  BgdmmBITMMZEOO
96&H0d0ME03900L 10EILO MBMSZGLMBS BoMrcm 139JGHMOL dgES
Wod@odnMmo  sbGHodoMmE039005 s domdo  M7BoLEIBGHMOOL
Bo9ygoe0dgdol doBgbo 00l E.coli-l doge ESBL go5356M00mgdwyeo
139dBHMOL  BYAO-odBHOTOBOL  2odMIMdogzgdol  MbsMo.  MHMyMO3
36MdoE0y, 09 @5JBo95%ol 3sbobogbgdgwo 2960
2396029005 3esHBT0IT0 S SIOWHE FOEILEGDdS. Sbowo
3obol BB O-wodHedmo  BFodomBHozo  BmbmdsdEoedgdol
o00mBsygbgero ATM-5BEHOMgmbsdo 90599839dGHMM0 s0dmBbs. 50
3b@0d0MEH030s 299053065 115 % 93" dbmdgEmds.
3960m39690900L dgdmbggzsdo 3o 3oModom, IPM-00039690 oo MEM-
996H™396900L 008560 0BMsbEGHdol  85%-3s d90656mBMbs
93MdbMdgEMds.  50bodbmwo  96E0d0MEH03900L  E.coli-ob 3035600
00mgdol  sbswmyo®o  9x39dGHMOHmds  0dbs  sdmbgbowo  Lbgs
93¢MMH9d0L doge (0d039bgdo - 97%) (9gH™M39bgdo - 98%) (Kutsevalova
...2020).

ESBL-2535600Mmgdwemo 139dBHMoL 09Bo-wsg@sdsbob
dsbobogbgdgwo  Ecoli  a59mo®Bgzs  Lbgoolbgs  xamxol
9b&H0d0ME030L 3035600 Tglodedolo MYBoLEHIBEHMBOMm. Fog0Ms,
3962003060l dodomo  Fgoagbl 80%-L,  F03OHMBEMJLsE0bol
dodoon 40-60 %-U (Hoban...2011).A3960 33eg30L dgogyow CIP-
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3036OMmxEmgLsgobols 900560 ©5830gdLOMES 70-80%—-0¢09
MH9DolGbEMd., bgmogg 9963969090 dogomgon LVX-
93053 gbozobol, AMC-59mdLogowob/3wogmemmbols s SXT-
&®009¢™3000/bEgsdgGmgbsBmeol 800560 m.
3030mnwmdbsgobol dodsmom 74,6% MgHBoLEIBGHMdS  sofigdowo
094300 300gMOAL s MobsogBMOm Lo (Kibret & Abera... 2011), Gog
sbEoml sl B3gbl dgag0msb.  s30bmywr03mB0gdoEsd AMK-
500353060 89069000 9x39JGHMOO 50dMBbs s 0BMEILbEHIdOL
65% da™Mdbmdgwo oym dob  dododm, bmerm  a96¢sdoobol
d90mbggzs80 dbmem 35%. 580bmyeo3mbogdolsdo  duyoglbo
M9BobGHIBEHMBS oM 93BT (CmonbauuHoBa ..2020), Losg E.
coli- ol 3mE0MmgHBoLEBIDGHMo JEHs3gd0L MYBOLEHIEEMBS ogm 37%,
begom E. coli- 365350069 bobGgb@merol 30 53,3%.

B3960 33e0930L Loggdzgw By 890dwgds 00g30L, M dbmeErme
Mmmbo BEGH0d0MEGH030 990dwgds 459mygbgd e 0gdbsls dogdlodowmes
9839  Ecoli-ob  Lofobsomdgamm,  MHmamtMogss  CST-
3@ob@obo (100% 33MdbMdYMd™), PIP/TZP-
30396530w0ob/Gobmdsgd@odo  (88%), IPM s MEM-096Hm396990L
(85%) (C00op™sds 8).
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2bGH0d0ME030MM3BoLEI6EHMdOL bgmo  Fomswro
0563969090 2490mf3999mos  dogao Moo  Jobgbgdom,
300dmE: bEgds  353096¢gd0L  dogh  BEGH0dOMEH03gd0L
03006909965 @ 3MBEHMMEmE 450mygbgds. Ladfmbotmme,
bdoMo 5ol A93mBGHOHMgds  FgMdmgdger0s,  MoYb
3GHodOoMA03900L  dgdgbs  Lossgmosgm  Jugwdo  ymgznwry3s60
9393GH0L 356989 bgds, dowbgsgs 0dobs, MMI Jsbmbdo
X9BIOMI@dOL o330l Fgbobgd 2015 {gewl  Fg300o
330wgds  M9393HOL 99930 gdEMmdol  dgbobgd,  og™sd

LodFbo®m, 396 Imbs 396Mmbol 9539JGMBSE SOLEHWWHDS.
M0amOEg  dmagblgbgdom,  bGH0d0ME039d0L  dodstron

H9BoLGHIBEHMIOL oEYYBIL 48-72 Lossmo LFoMgds. sd0E™d,
bdo® 99050393500  9BHOMGHOM3Mo  I3MOMbomds  0fjggdo
05650007, Lobod @560LowgMgds  9bEH0dOMEMMmYBOLEIbEH®BdOL
Lomo,  Msdsg  9godwgds  godmofizoml  sbEGH0d0MmEH039d0L
3®3LHmMo s6BRg3960.

300093 9oH» O 36HMdEqdsls 960m9bl
36&H0d0ME03900L 209my9b9ds d9Ebmzgmgmdsdo,
095360063900 9m0d5d0 ©s 9mg3Homdsdo, Mmdwgdog dgdymd
33900000 30 MYJ300L  X9FZ0 5580560l MmGYsboHIdo
>efjo3L.

g4m39e03)  Hgdmombodbmwds  9godergds  godmofzoml
MH9obBHPGHMwo  FFHIgdoL  LGexgo  gedMmogwgds  ©o
2393039 gds  Ibobergmdsdo oMy dbmermo B396L Ggaombdo,
5589 dolo  Lsbe3madol Fowds, ©oYsb  sFss  sMHOL
LogMOMOGHM  bmbs,  MMIGELsg  LEHMIOMOL OO
H50m00bmdom GMMoLiEo Lbgoslibgs 9304b0qsb.
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3.2 E.coli-ob ESBL 853003063090 338900l 8emeg3memm®o
33wg3ol  Fogagdo

3bGH0d0ME030M9BoLEBHIEEMBOL DbBHo  BoByBgdoL  oybo
39696303160 0949006563 gdob 0©9bGH05035:300L 2496939
990@gdgos.  dogd@ghool ggbmddo dmdbEoMo  3EsE0gd0L
2390m3wgbols @5 GIBOLEHIbGHMBsDY  3sLbolidygdgero  g9bgdol

DMLbGHO0  ©9BIJ3o0L  Lsdoeegdsl  Fbememe 9930y -
3069G03M0  33wgagdo  0dwgzs,  OmIgog  BbmGo3n®
33193900056 gMmo@  Lo®fidmbm bmEemol ogbol Lodmowgdsl
§o6mH3moygbL. godmIEobsmy 5dgwsb, 33agzol 9999y gBo3by 23
ESBL 8500030090900 93s00@sb dgmbgme 15 oBmwsb@bg
239635bmGEogmgo Bz9bL dog Bo@eMgdmwo 803MHMBOMELMY0YMHO
©5 domdodonmo FgomErdom  godmgmgbowo  MHBoLE GO
9®53900L: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, Ne722, Ne189, Ne 989,
Ne440, No720, Ne861, Ne812, Ne28, N°591 oo Ne436 dmaqng3oersto
3bsgobo.

d96mbhg30L 300EgM0do ©sxd3693o 0ym 53 0BMEbEJBdOL
36&0d0ME030mM9HoLEHIBEGMdOL 3GMMTBOEIOL JTM3wgbsByY:

> oobls 0bmwsb®ds (Ne254-65b39ew0sb, Ne722, Ne 436 s
Ne832  -dommyow®mo  gdums@o dstol s Lolbarol
39009H9MgO0@b)  258Mmag3w0obs  MIBOLEHIBEEHMOS  JoMdM39B7dgdOL
dodotom;

> Lod 0bmeob®Hdo (Ne861, Ne591-Lobberosb s Ne990-
FOHO0Md06) sxg0JLOMES FMZEMB0MO MHBOLEI6EH™BY;

> 635 obmeob®o (Ne 287, Ne812, Ne 989-8500sb, Ne189,
N228, Ne 528, Ne440- bsbggamosb, Ne720-domemaom®mo 9dlwsdo
GOl s Lolbol 3509390900 b), M9BoLGHIBGMo
00dmPbs Mo FoMBH™ 396030w0bgdol s (39BML3MOHOBIdOL,
65390 0b630d0@MmMgdol 0005Om(. M9DoLBH9bEBHMdOL

053m©0Mgdgwo 396300l ©9BYJ3ool o 00g6E0R035300L
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90Bbom b608wmdado 20565¢0BEs 3¢00b03MM  Bo3OMBOMEMY050
3360 Md0MJdIM0 9900myd00: PCR (RAPID-PCR [N
I GHo3wgdumemo PCR) o 093960 3006H000bDo30s. ©o@ygbowos,
6md Ecoli L 3s00mygbmmo  9@sdgdolb ESBL  6HgBoL@gb@mdol
dotoms dobHgbo ImosbMgds TEM o SHV @odol gqbgddo
§omdmgdboo 9O GHowmgsbo  MEsE0gdo. mdiEs  v939bsL3bgew
3960m©do 93390005  Fo@Memdl  CTX-M  mxsbol  g9bgdoom
2396306Hmdgdmwo  HYHBoLEBIbEHMdOL Fgdmbggzgdo  (Yusha'u....2015;
Hassuna....2020). sa9bowo 9g3Jmbos ®o M9BoLGHBEMdOL
L39gd@B®o ESBL  omdmddbgero  93odgdolomgol, dmeng3oevy®-
396930379600 sbserobom obgebmmizogwmgo CTX-M-1, IMP, VIM, OXA-
48, NDM, KPS, TEM s SHV 396930L ©9@9d3os ©s 000gbGH0303530o.
9w GHod3wgdumGo PCR - dgonm@oom Bo@otgdmeds  sbs¢roBds
Lodwgoamgds  dmy33e  JMMOOOMMWE  J03390M B3960m30L
L50BEIOILM 296900l 53383E03MbYdO. 50bodbo 4969008 Fodsmm
399mygbgdwyemo 0gbs B39E0R03MO 3HG0TgMIdOL R (revers) F (forvard)

figzoegoo (gbMogro 3).

sbGoero 3. E.coli -b Geagmg329¢96%0 0096(90930.3560060030L 3590299698-9¢70

3450899980
2960 1gdg96uo (5°- 3°)
blacrx- 5’- AAAAATCACTGCGCCAGTTC-3"
M 5 - AGCTTATTCATCGCCACGTT-3 *
blane 5'-GGT TTA AYA AAA CAA CCA CC-3'
5’- GGA ATA GAG TGG CTT AAY TC-3*
blaVl 5 -GATGGIGTTTIGGTCGCATA- 3"
M
5"-CGAATGCGCAGCACCAG- 3"
blaoxa 5' -GCGTGGTTAAGGATGAACAC- 3'
-48
5' -CATCAAGTTCAACCCAACCG- 3
blaxom 5"-GGTTTGGCGATCTGGTTTTG-3"
5"-CGGAATGGCTCATCACGATC-3"
blaxec 5' -CGTCTAGTTCTGCTGTCTTG- 3'
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5' -CTTGTCATCCTTGTTAGGCG- 3'
blatem AAACGCTGGTGAAAGTA

bla TAATCAGTGAGGCACCTATCTC
MR

bla sav TTATCTCCCTGTTAGCCACC

F

blasuv TGCTTTGTTATTCGGGCCAA

3069%0L ©9H3J300L30L BodoMes 39w-9egddOmgmt)bo o
693900 30060H0E0BIE0s. 98380 3MmbgdoL 30BN DsGOOL

s@gboGomwo  Joamdqgdol  as0myggbgdsd oMo Bod@m
MH9DoLEGHIPBEGMBOL F53Mm0MYdgE0  39gbgdol, sMsdg 53 gqbgddo
§o0dmddboero PoOGowmzsbo  3MFBo30gdol  godmgergbols
Lodwgoegds dmy3(3s.

B396L BogH Fg@bgmwo E coli-b 15 HgbobBgb@mwo d@sdol
CTX-M-1, IMP, VIM, OXA-48, NDM, KPC 996900l gs0mgegbols
30Bbom BoBo®m®s 39w-9wgdBHOmgm®gbo 1,5 %-056 spsHmBols
39wdo. 9du3gM0dgbEHdo sdm3z0ygbgm Lotgsdgom bstggzo (Sigma),
PCR 8900929000 {i53000b3s gobbmemaogeos  BIO-RAD 535G0@00m.
33935 Bo@om©s g 3mBGHML  (3mOGMRw0s)  Mboggdlodg@ol

5oMT>300L B53MYEHIAHDY.  9bg39, 90bodbmwo MgBoLEIbEHWwo
93509800050 7 83500 69396L 30060©0bs3gool  dgomEom

990mfjds CTX, KPC, TEM s SHV 396900l s6l9dmdsby. 3393580
300m30ygbgm  (AID Autoimmun Diagnostika GmbH, 99635605)
6530900 oxdbgdwo IMwEHo3wgdume  PCR-bg, Gmdgwbsg
dmboggL 693960 300M0@OH30S 19939bL-L3g30x0396O
™moambm3wgm@Gom®o Bmbpgdol  asdmygbgdom.  33ag3e
Bo@ots  LodoMmzgermdo 0035090500  JmbGHGMEOols s
LoBMASMYOMH030 X 5B6IOMGMBdOL JMMzbmw 396EH®do (NCDC).

3969%0L:  CTX-M-1 s KPC 533%3wo3mbgdo  9du3g@odgb@ol
39Q0EOE00L ©OYJbol Fobbom ™MGm03g BgmMmEom Qoodm{jos.
249653 MHYd0m 3063 OLEom CTX-M-1 a9bom, Moz 0doo ogm
2396306Hmdqdmwo, MMI  M3bsL3bge  3gPomedo E. coli -ob
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BeaBmzmdoned 9Esdqdl dmMolb 89obodbgds 53 960l ao3M39wgd0L
LobdoMob gobls3Mm®gdmo bMs (Hassuna .... 2020).

CTX-M-1 g960b 09b@H0x035300b5 ©@s  49bmBH03 — 3gbmEHO03MMO
3MMgmo30900L  obsygbo PCR - 33w935 Bogo@stgom
23985MMMgdIMo  b3gdGHOOL  dgGHS  WogGHedsBol  FomBmdJdbgaro
Escherichia coli-U 3600603796 0Bm@ob@Egddo: Ne 254, Ne 832, Ne 528,
Ne 287, Ne 990, Ne722, No189, Ne 989, Ne440, No720, Ne861, Ne812, Ne28,
Ne591 oo No436. 50liobodbsg0s, MM 59 EOMOLomM30L 36mdogos CTX
3960l 172 350056¢Bg  gBHo, bmeem CTX-M  @odob gd3bo
206Lbgoggdmmo  xamao. dombgosgs  CTX  99bgdol dGsgso
396056 0bo, 9439woby  BoMNME do0bz CTX-M xam530s
393039 9dM0. 9 XBO 398Mm3wgboos BbmaEroml bbgsalibgs
6930mboL  96FGIOMBDsBHYM0gd0b  FoMgdME  0BmEsbEgdTdo
(Zhao...2013).

B3gbl Bogth BoBotgdmwo CTX-M-G1 ggbols dmeg3mew®o
9boeobol  Fggagdo  FoMmdmaqbowos  gugdBHOMEBMOYAMedsby
(Lm6.3). 4960l dgbs@yzolo gMoadabEol Log®mdg d9swygbl 585 bp.
3960l 50383w0x03s300L  3MMEwIBH9ddo  smbodbmwo  ggbo
399m3c0bos 13 d@sddo: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, Ne722,
Ne189, Ne 989, Ne440, N720, Ne861, Ne28 oo Ne436. d09bgoo35 0dobs,
O3 9adHOMBRMOYM8sbg  Homdmoygboeo  g3zgws  6odmdo
3396MmGH037Mo© 69BoLGHPBGMWo  JFsBos, ™M Jgdombggzsdo
(850900 Ne812 s Ne 591) CTX-M-1-960L 09&Hgd3os o6 dmbs.
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CTXmG1

254 832 528 287 990 722 189 989 440 720 661 812 28 591 436 +1 .

boysoo 3. E.coli- b PCR CTX-M-G1 3969

39Md™39699900L 0300 35JBHYM0YO  56EH0dOME03MMGBOL-
A96G™Md0L  Bsdmyoerodgdsdo  960336gc0m3sb Bl 05859mBL
39M0M396505Hgd0L  Fo3mEoMmgdgwo  296900.  835Lb,  E.coli-ob
93009030  3oMdM39bsdsBgdol  Lobmgbo o sMOL  olgmo
0b@gblom®o, Mmam®i bbgs 3030MMmOY60Bdgd00, mwdgs w39bs-
13690 33093900l MobobTo,  JoMBd39BITMYBOLEIbEGHWWO 4gbgdo
sx30dboM©s E.coli-ob 0bmwsb@gddos. godmmdgb, MmI dogrosb
Jogg dglsdgoms 3ob  3erobogmmo 960dg6gamds dg0dobml  (
Galdino da Cruz Silva...2020).

36300030HMdIMo  OHYHBoLEBHIBGHMBOL  3OHMBOOL  EIERIOOL
99009y £. coli -ob Bggbl dog dgbfiagero mmb 60dmddo (Ne254,
Ne722, Ne 436, Ne832) ogodboMms 396Mdm3969d6mgbolEgb@Emds.
509bs, gu b0dMIgdo Lsob@HgMgbm sdmPbs dmeng3wmEHo
331930L 035bsBOOLOMS.

d9Lododolo©, LoEguBHM  Bodwdgdo AsdM3033W0Jm  JMROMO-
39933900 - 0XA-48, KPC s 39@50mdg@)oewad@oedsBgdols  36MHm-
©395@ - NDM, IMP, VIM g9690%g.

BodoMgdmero 3309308 89099008  mobsbds KPC  ggbo
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©580gdLOMES MMbo BgbmEH03Ms© MHYHoLEBIbEGHWwo 9Fsd0EE mMTo:
Ne832 o Ne722 (bw6.4). ®moadgb@ol LogMdg dgsygbl 753 bp-b.
b MBL 9530030090900 8350900 395b5¢n0bgdme oOg ghom
603330 oM 250m3e0bs. abgmo  3Fodgdo  AsbLegMmMYd0m
Lobogomms  3¢006039M0 ©s 9300gd0MmEMA0MMO M35 bsBOHOLOM
2900300b5MgMsysb B39bL doge dgbfisgero VIM-, IMP- s NDM-
39605396985D900Lsm30L  TbIBOSMYPIGE0s  TSMIO  35BIODYOO
5dBHogmds gomEM 139JGHOOL P-wod@odgdol dodstrm s o6 53w9bgb
33Md6MdGEMd B-eogd@EHoedsBsols 0630d0EHMMAdOL dods®m. glodsdols,
9009090 89930 5F5MH0oL 3mb3oEsww® LgdEMmMmOLsmz0L IIBIOMNO

05h396909gens 890dwgds 0469l dohbgmero.

254 632 528 207 990 722 280 980 440 720

—
- .- -
490 720 001 812 28 891 43| a3 . .

boysoo 4.E.coli- s PCR OXA-u KPC NDM MP VM 396%9
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sb®ocevo 4. E.coli- b 8eagrg309¢70950 0@09b(50%30356006 ©s
59 obIIbIIL0 8989800 ©@IOIT5Ob G9PIBO-

603mdgdo PCR - CTX-M-1 PCR-OXAKPC,
NDM,MP, VIM.
254 CTXm
832 CTXm KPC
528 CTXm
287 CTXm
990 CTXm
722 CTXm KPC
189 CTXm
989 CTXm
440 CTXm
720 CTXm
661 CTXm
812 -
28 CTXm
591 -
438 CTXm

Bo@o®gdmeo  33ag3oL  89@gaqdol  sbsgroBds  sbggbs, ®MI
36&H0d0MEH03M9BoLEHIBEGHMBOL  BIbMGHO3MMO s T3 -
306903000 33wg30L  FJJRIV0  YMZIW?MZOL 5O sGOL  LHYW
56b390Ms8d0.  506MH00©, 390dM396900L ™Mb  BbmEGH3MEe©
90LAHYBGN B30, OMIgog B9owygbs I3 O
390m33WgMwo 0BMWsbGgdol 27% , dbmwmo 6 Jgdobggzsdo
(13,5%) ogbs oab@oxogomgdmmwo KPC ggbo, MHmIgwog
35Lvbobdagdg0s 35MdM3Gbgdgd0L Jodsrm MHYHOLEIBEMBSBY. MG
d90mbgg3sdo 3o KPC g9b0 96 ©oslG¢mMs (gbMowo 4). bgdmo
s0bodbmo  Fggdergds  soblbol  0dood  GMI,  ggbmGo3MMo
69BoLGHIBGHMS 29B30MMdYOMos  bbgoalbgs MgHoliEgb@GHmdol
099960090003 3mMHobol  ©9BgJHOo®, GMIgwoE 9O  sdwg3L
L5300 gdsl  96¢0803MMdm  3Mg3sMsBL  Fgomfoml  MxMgol

dogbom o 51939 3Mg35MEH0L gobgzboom (9w mJlo) MM
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(Elshamy...2020). s©0bsbodbsgos obog, Gmd dMEHs30gd0l  dodstro
396MEH037M0  9b5oBol  IMIBMBYEMBS FJEIMIO0M  IVIWOS.
dovbgogo s30bs, Moy d90mbzg3zgddo, 33w930L gl IgoOMEYdO
BJOMOO035@  0©IPAHYG  BgEgaby oo, o3 3OROE
300m30bs E. coli -ob 6gBobEgb@wero 9@e0gdol CTX-M-1960L
d9gbfogerol  Logmdggwbg. 98 ggbol B0 dmbgdbo
d9LHo3w0o FBHodgdol s0LmEMEME MIMogergbmdasdo (13 9@sdo).
CTX-M-1 2960bL 209m3¢96oL 05050 053969990
©5530J0MYdIMWOs Qo s0fgmowo bbgs d399b9080
(Zeynudin....2018). 890d¢gds 30356M5v9Mm, M s6EH0d0ME03900L
3693wmdoM0  MHHBoLAHIBEGHMDs,  OMIgwoi  odmzwobos  B3z9b
d9gbfogom §3odgddo LmGmgo CTX-M-1 960l sGLGdMdOm 0ym
2396306Hmdgdmwo.  CTX-M-1  @960Lb  do@otgdgwwo  E coli-ob
30momyBolEHIBEGMBS BEH0d0MEH03900L FJodsMm swfigMowos Moy
Lsdg3boghm 3300939080 (Kesavaram.....2016 ). 6 d@sdd0 ©gd9d3os
CTX-M-1 99bol o6  @50m3eobs o3  dgodangds  ogmb
23963060mdqdmEo bbgs HgBolEGbEHMwo ©yEYMdobgb@gdoom.

506035, gb M0 FgmMmEo Bsdz0wsE s3L9dL GMmToBIL s
30033adubmeo  Boamds DML 33eg30L 89098900l
39O0EMOMBIL.  JoMdM39BadsBgdol  ©gBJgos  bmBmImIom®
65099989080 Logobyodm Loabowros sFo60OL Hgyombol EGHMMoLEEo
96003690Md0b  259MmI0bstrg, Goysb gu agbgdo  s3owsE
23905933995 3¢oHBToEIdoLs s BHMBLEIMBMbgdOL T9dzgmdom s
Fglodems 130930MEMY{0YMS© LoggGobols 399333900
3o 9BoLEIbGHMwo 9350900l BoBmyowodqdols Qo
23936039gd0L dobgBo gobb.

330000 0BmEsb@o (Ne254,Ne 436 ,N°861, N°990 ,Ne 989, Ne218, Ne
72) CTX, KPC, TEM s SHV 396930L s6Lgdmdsbyg 25039LGE H9396L
300M0EOB3E00L FgoMEOL 2s0mygbgdom. 58 dgomEds Lodrjoegds
9Mma339  9HNOOMNMEOE 25339L5BEZMS bbgoalibgs 3969303700
©9HgMdobsb@goo: CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS
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238 G, TEMAS 238 S , SHV AS 238 / 240 s> KPC. sbggg,
2393393099306 09Bo-5gBo85Bsb @o3dob 296900

91396GMOH0 Zm®OIgdoL gBIJGoo.

33wJ3>  8m0Ea3Es  HMPOMEOL  XpBoL  FgIEIwo  BYGS-
@od@od5Hgd0L  Fo3m©OMmYdgo Y3zgwabg (36mdowo  FoMdmdo-
39be0gdol -  TEM o SHV 296900l 0009b@&Hogogzseiosl. LimMgo b
0939~ BosD M0 496900 A3b3zIds Y39esBg BdoMa bofersgols
Bbo®Us s bbgs 96@gMH™dsgEHgM0gddo.

TEM &odb 19639639080 0¢oe30900  gs0mfizgweno  sdobm-
055360 33090900  dgeMgdom  dgbroe  3mbHorogddo
bgds, 0ogMed 50 3mboEogddo  dmdbodo  bsbsgargdgdo,
05250MO©, 3 BTsBHo/wobobo 104 3mboEosby,
M306060/LgM0bo/30bBHoobo 164 3mBogosty, awoiEobo/LgHobo
238 3mB0oE0sHy s e GedsGo/wobobo 240 3mBogosby of393L
LHmOgo  (330owgdgdl  ESBL  g3gbm@odgddo. 10d6Hmdgb, 6Hmd
3M3930OH0  35M056FGIOOL  BsTmyoeodgds GG UeEoIeo
(33w0oydgdoL Lyergdaool 89@Ega0s @d 9Ms gHoo 3MBIMIGHIwo
0396¢0L  Lgwgdgoobs  (Rahman....2018).  dg@o-od@oedsBgdo
9439wobg  989JAMMs©  9BIbb  396030w0bgdol  3oGmMEOBL.
396HI9BEGHMo  3MBHBEHIO0 9ol d9E9Ws]EHoToBIL oMM YdVY-
@0 139dBHO0L X 3MB00, HMIgElLsi 9319905 9R39JGWIME sToeMl
565 dbmmm 396030006900, 56589 I-IV 05mdgdol (39535mmb3-
mM0bgdo.  opbsbodbsgos, Mmd TEM GHodolb  o8356MHmMm9dweo
139JGHOOL dgBI-WsdBHodsBgdTo 238 3BoE0sBY sOLYdMo bgMobol
Bo6Phgbgdo  20odfY39B00  39BGHIHBOEOTOL,  bemwm  moBbobol
BotBgbgdo 360036 mzsb0s  (3983MGHJbodol  9x39dEGMIG0  3oEMM™-
@obolmzol.

H9oLBHIBEHMdOL  09JoboBIgool  oloygbose TEM  Eosdol
09BHo-5JB935Hgd0 4obLO3NMOHIO0m LoobEHIMgums, MoEysb dooo
053m©0Mgd9wo 996900  yzgma®y  bobyMdwrogo  g3meool
99009305 @5 439D BAoMs® 496030056 3EHo3090L  (rpuropento...
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2017). SHV  @odob 296900, TEM &Ho3ol dg@s-aod@edsbwydo
396930L296  29blbgsg9d00 bo3gds® 99399 gBMIGO0D 33 OEn-
9090L.  dobgogzo  sdols, SHV  Godol  dg@o-wod@oeds®gdo
005653090 LEobEHYOIMS, oYL MFHBOLEHIEEHMBOL Bgdobobdgdl
Lo3xydzoE MI3L 39693H03MM0 0530L9dMMYdId0. 58 BgMTY6EHOL
053m©0M909wo 396900 M350HYGdIM0s, MMYMOE d5dBHIO0NIE
JOMLM3sdo, 51939 3esbdoYdbg (Crenarosa ...2011).

39-5 bLEombyg dmEgdveos IMsg3wmdomo PCR  50353w03mbgdo
BoBOmEgmmod®  9900Msbgdbg bobgdol Lbsbom, GMIwgdogs
206Lb3539d9 3:mB0E0gdBY 5Ol WMIs0BYdMEO.

doydmo 9909ga900L sbsgrobol  Loxgwydzgubyg Fgagodeos
53513365, MMI B33¢g30 GOl MYHBOLEHIBGHMdS Fobs30MMdS

JOOEOMMWI©  Gs0gbodg  39byBozMmo  ©GHYIMB0bsbEHOL
oMbgdMdsd  (gbMoo 5). godmgwgbor 0dbs, HMaMOE  BoMmM
139JBHOOL  BYBO-EgGHOTsDBMMO  3gbgdo (390 BHo3o), bY39
23985O®MMYdMo L3gd@®ol (ESBL), ®Mmdwwgdog ofi39396  dg&o-
@5dGodMMH0 GOl oIl s LOdMEMM Ksddo gobsdoMmMdIdIL
9BoLBHIBEHMBIL 56EH0d0EH03gd0L JodsGr0.

Ne861 Ne990  Ne436  Ne812 Ne 720 Ne254  Ne989 C
k5000 5. E.coli- b 00s3b0b3035 06s3¢7m8000 PCR 503¢0030,3530000
(Autoimmun Diagnostika Gmb HESBL)
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Omamm3 5 gbMowosh BbL,  ygges bsggwrgg d@sddo
osgodboMs SHV AS 238/240 @odol 3993930900 s CTX-M gg9bols
©949Jaos.  (G2387S/A u E240">K)

399mfj39ero 500b6M3553960 Bobo3gmgdgdo ofj393L
LIRBLEHMGHWWO  1B39E0BOIMNOMOOL  1B3YIBHMOL 29RO IDMYdIL
3985ML3MM06gd0L, AsbLs3MMMIBOm 39BGIB0ToEOL F0TsM0).

sb®ocevo 5. E.coli- b 3sdm3¢m9bocro &G9bobd&b¢iero 396900
3553¢028000 PCR 3503¢»0303530000

60898980 PCR-TEM PCR- SHV PCR-CTX-M- G1 PCRKXPS
861 = SHVAS 238/240 wild CTX-M-G1
990 - SHVAS 238/240 wild CTX-M-G1
436 TEMAS 104 E wild SHVAS 238/240 wild CTX-M-GI

TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 238S ESBL

812 - SHVAS 238/240 wild CTX-M-G1
720 = SHVAS 238/240 wild CTX-M-G1
254 TEMAS 104 E wild SHVAS 238/240 wild CTX-M-G1

TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 238S ESBL
989 = SHVAS 238/240 wild CTX-M-G1

L533930 9389006 m&To (Ne254 s Ne436) G9BolEgbmdol
3963530609090  9ONEOMMEIE M33Ibodg  ©YBHYMT0bEEHOL
©9399d30s dmbs: CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS
238 G, TEMAS 238 S o> SHV AS 238/240. 306500096 SHV s TEM
3969008 500mBgbs o6 oMol ESBL- ol sg@ogmdol
9603603369cm3zs60  9330390Mwgds,  sdmbgbowo 53 99bgddo
013530900 300093 9Ohmbgwr  s@sbGmegdl  III-IV. omomdol
39BOML3MOH067dOL LoHobssmdaym 59EH03mdoL 13gdEHMOL DML
(Kesavaram.....2016 ).
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ESBL 3@sbob TEM ¢o3ob 396500l 39@sb@wdo gm®mdgdo: TEM
AS 104 E, TEM AS 238 G ,TEM AS 238 S s@&sMg0b {90 EHowmgzsb
9mGo30oL 104-9, 164-9 o 238-9 3mBoE0gddo dgbodsdols, 5939
330605 g99m3gmo B39bL Lozzwgg 60dmdgddo 0abEoxz0E0MmIRMo
TEM AS 238 S 39693031600 ©93H9600bsb@o  (Gly238Ser 94@s309).
50 2960l B0gH 3MmEOMIOMo BgMIIEEHO bdMo©  Bgdmddggdl
Q5 500305 9ol (398MEJuodLs s IBRGIBOOAL, 580b, B
969 3ma0MEol Xamaol 999333900 dg@S-wod@edabmmo  TEM
AS 164 R 3960 dogh  3OMEYE0MPRPMo  g9gMdgbGo
(0mG5305ATg164Ser) 45309000  5JGH0M0S 398GSBoObOL,
300009 39830GJbodol dodsGro.

5960990, B39bL Bogm bbgoolibgs domErmao®mo dsloerosb
2399mygmaowo 0©YbGHoBoEMGdMw  E. coli -ob  OgbobGgbEmw
93009030 399m3wgbocn  0dbs  BGH0d0MEH03MOHGHBOLEIbEHMBOL
goOomem B3gdGHMol a96g900: CTX-M, TEM, SHV, bmwwm o6 bodmddo
3906 29690096 goms IMFHBEHMMO BMOTIBOE ©IBOJLOM..
30bsb08bs305, MM gl 9BHs9gd0 5FMOMGLS 35gEHIM-sLMEOMGOIEXO
06939430900l 3dmby 3530963900l 603939306 s BgbMmE3MGmo©
299m530bgl MgBoLEHIEEH™BS 35MdM39699900L dodsG.

3bMdo0s, MM Jomg@ghdg Hodmgdbow domasmlido ogml
90300mmM60bdgool  dogeo  b3gdG®o s To0d  FmOOL  AGs0-
MSMHYMBOMO B3dBHIM0J00E. gb d3JBHIM0IO0 SIOWSE A5LEYA90
903bgol 296930376  0bxgm®Tozosl s dso Mol
M9BobBHBEHMdOL 39690l (Elio...2018).

ImwGHodwgdum®o PCR  dgomom 93000039 95300
2396bmO30gm@s CTX-M s SHV 296900L ©9@9daos. 390mdobaty
0d90sb, 89330005  3035M0EM™m, OMI  sFsMob  Mgyombldo
2393039wgdMo  Bofarogol PboMol MHgHobEgb@mdsl LjimMgo qu
396900 2965300HMdGOL. Ao9bsE0BgdMo  FBHsdgdosb  (N2254 (oo
Ne436), HmIgegdoi3 B9bmEG031Ms©  M®9HBoLEGHIbEGHWwo 503mBbrbgb
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3960m396900L d0doMm, MHYHBOLEHIBEGMdOL Fs3mEoMgdgwo agbo KPC

6 ©5x80JLBOMES 0bg3g, MMM JJe-9e9dBHOMRMOHYIHBOL O™,
653 80MMOoMYOL MOM03g 33Wg30L JMOIWs30sby o 035BY, OH™I
gm3I@o  3wobog®e@  Logdzm  Bgdmbzgzs  LINO3NWEBY®
00Mdsl  dmoobmgl s  LoFoMmmgdol Fgdombggzsdo  mbs
29059m{idgl 8te0930YM-053bmbiE03M0 FgmMmEIdom.
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©s133369%0:

1. 53560b 3mb3o@owv® bgdEm®do berbmzmdom@mo 0bggdizool
200mdf3g30ms  dmGoL  E.coli 3058-995094mn0000  d5JGHgMH07d0L
306039900 0BMsbEgool 21%-b, begrem GgbolEgbdwaol 12%-b
99500396U;

2. s5bBodom@0ozgdol:  FEP-391393000, CXM-39g3w6mduodo,
CRO-398¢M0sgdumbo, CAZ-3083¢sboodo, CTX-39830@sduodo ©s
AMP-5330300b60 259mygbgds 5M599839dGHM0s E.coli-b 3500m96v96H0
9300900L 803500, MoAH ol LEOHME OIBOLEHIEEHMIL  53wgbL
5060860 s6EH0dOME03900Lsd0;

3. E.coli-ob bmbmzmdon®mo 9Esdgdol d0dsmo  g4zqwoby
983905 LagBgO3zm  bGHodom@ozo  3mwobGHobo s
3039653006/ Fobmdsgd@odo; 9906093000 ©sds0s 530353060l
3960M39699900L 9x39dGHO™d;

4. Mgpombdo  aogzMEgwgdwee  E.coli-ob M9BobBHIbGMwo
9(353900L 88 % ESBL 05360HMm©w30609089c005, M3 59306MHg0L oo
Lof0bs508IaME (3985 ML3MOH069d0L As8mygbgdol ga39d@mMEMdsL;

5. 396030wobgdol, d9-3 s 89-4 MomdOL (39BoMb3MOH0bYdOL
@5  0b30d0GHMmMHgdol  FodsMmm  BgbmEGH03MMo©  MHgboliGHIbEGHMw
93509080 M3BoLEBIBGHMBdS oG OHs CTX-M-1, TEM s SHV
296900L 00gbEH0BOEOMYO0m, bmem me 5odMddo 39wH 3q69dmsb
9hmo©  sxodboms ESBL 3wsbol TEM @odol 99@sb@mco
2396900: TEM AS 104 E, TEM AS 238G, TEM AS 238 S; 59 996900l
0©96GH0BOE0MIds bmnbmzmdon® 8sdgddo dobodwdsdyg s93oMgodl
L533MMbsMmE  godmygbgdoo  BBH0d0MGH03gd0L  L3gdBHML, Mog
05308 dbGmog  36003b6garm3zbo  9MMNMEgdL  35309bGHm
03996065 Mdsl, BOHEOL  LBEGHOE30MmbsMdo  ©oym3badol botxgdl o
b0 YEIWMMO EILILEOL BoByBoE Fgodegds AobEIL;

6. 05O, 3500539698590l Lobmgbbg 3olbodygdgaro
3960 OXA-48 56 009bGH0BOE0MS, J5aMsd sxgodubotms KPC g9bo,
53 3960339Hos blbob  35Gds3969d900L dodstr Fbmerm 85%
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03036MdgEMdL; 3900539599900L dodsm MHYBoLEIBEGHMWwo E.coli-
ol 99900 459mbgbs 2563390 Lobseos, M3 39MdM3Ybgdgdol
90056 MH)HoLEHIBEIBOEHMOOL BOMM J93MEIWIIOL 5MBlOLYYMHZ
3B FgbgbE30L SaLEHVMIDL;

7. 5300500 sOLYdWo E.coli-olb  0DmEsb®GHgdo 56 53MmMm©Y)-
3069096 9gBHowr-B-e0odEodsHgdl,  Moysd ¢ 0dbs 0wybEogo-
30M90wwo IMP, VIM, NDM a96900.

93m09bs30g00:

1. sm30wadgos  BoMBs393Bver  d5BIODBY  sOLYdMo
0900350963900l 999500996mdol boMolbol 935300 3mbEG®mmEo
Lobgedfogml dogm;

2. LEbYOZgWos Jobo3MGmo  Fo3MMBOMELMYOOL, 4oBloIMo-
690000 35JBHYM0MEMyool  oMado d3Mmbso  gdodgdobsmgzol
AM9bobagdoLs  BoBIMgds,  MgDoLEIBGMo  §FEHedgdol  LEGsgo
Bo9tMmygo0dgdols o 393M39¢gd0l dobybgdby;

3. MW GH03OMBOENO L553900Ymx3mqddo
303OMBOMEMYPOYOHO  OMMIGMO0JIOL QobLbs, Mog LodrsEgdsls
0ma3399b @OmMws  dmbgl  0bxgdodo  ©os359d0L
390m8{3930L sy bs s FobLEBOIOML 56EH0BOMEGH03900l FodsBo
93MmdbmdgEmds; gl 9dodb dobggdly FglodergdeEmdsl EMHMMES©
99339¢0mb 99000353960 0BMEOMmIdIMWo 3smmagbol GHodobs s
930 dbMdYEMdOL 2om35¢0Lobgd0m.

4. LOLYOZYWOos FOODIMEML 9J0T-d5JEHIOOMELMYGOOL HMEO
0bggdisool  3mbdmmemdo, MmAwgdog 939Mbscr  9Jodgdmsb o
9309300MEMYgdMb 9ghmo© oowgdgb  dmbsfowgmdsl Lsdgwo-
30bo  hglgdmwgdsdo  M93m39boE0gdol  Ggdwydsggdsdo o
9993560 9900359963900l Bs3MbsMZzocol  oYabsdo  LBois-
0mbs®do;
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5. 5ME0gdgE0s Losgodgmazmdo (30M3M0MJOSPO
0BMbGHIOoL  dmbsggdms  doBols s Fomo  9bGHOdOMEH03900L
90050 MH7BoLEIbGHMOOL  3Mmxzowol dgddbs, Mog LodwoEgdsl
9ob3gadL  bmbmzmdom® 0bxygdzosby 93z00¢sbowo  353096@gOOL
Lod3MOboerm©  oEAgbo  0dbsl  fodyzsbo  BGMIbMBOSEY
36GH000mEH03900L  Bsdmbsmzowo. gEomEGOHM3wo, 339 3bmdowo
09000353963gdol  FoBbmdMogo  4sdmygbgds  33EmbBsmdsdo,
3959306098L 35:3096@9d0L go0mK sbIOMYEgdoL s Losgsdymamdo
gmgbol @O®ML. ygmgqgeogg b, osgol dbMog, d60d369ogzbs
3959306098L  35309DFH0L 3539990 LYMZ0LOL MOMYOEGdSL;

6. LobE39m0s 35dm33wgne 0d6sL 063 3bbowMo mgMadool
©5 099600530 25bymBowgdsdo Fgdmlmwo g4zgus 35309630,
dobgogo 060394300l [godmbs, 3s00ma9bmdo dozdmgemmol
sMLYdMOOLS S 9BBH0BOMEH039d0L  MYBOLGHIBEHMBdOL  dBMmzoEol
30bLsBO3MOL  FoBbom. gl LodMowrgdsl  BMy33gdL SO0
9393056  0gbsl  sAgbowo  Bo3MMBWMOS  ©S 0530056
93030Mm®  bnbBmzmdon®o  §BHsdgdol  gotg  3M3MES300050
6930Mb0ob L5350IYMGBMYOIT0 QoILZWS;

7. 9M@EH0MO3BoLEBGHMwo  E.coli-olb 9FEsTgool  Gohomm
GO0 2393039 gdS dmombmgl 00360mMM560Hdq00L
9bGH0d0ME030mM9BoLEHIBEGMdOL MFy39®  Imbo@m®mobal s dsmo
69BoLGHIBGHMIOL F9JoboBIJoolL bBseoBL, B39 sFoM0OL MYyombIo
BeBmzmdommo 93s0dgd0L 2393039 gdol 05330639059
3bGHOMEOl  2oBOMEIL,  3%9353M9dsL s Bmbmzmdon®o
069139930900l FgLobgd 1o935008YMRMGd0b G0 dNEO sbd5¢0T9d0L
5009335 IM™Md0L 9OEL

LoolgMEsEom  bsdMmdol 06303  3sdmdzqybgdyeo
d6m09gd0:
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1.The 8™ International Bacillus ACT Conference will be held
October 1-5, 2017 in Victoria, British Columbia.Canada. ANTIBIOTIC
RESISTANCE OF BACILLUS CEREUS ISOLATED FROM
NOSOCOMIAL INFECTIONS (BATUMI GEORGIA)

2.11 th International Congress for Veterinary Virology-ESVV-
EPIZONE 2018,Vienna27-30 August, 2018. Human Anthrax Meningitis
in the Black Sea Coast, Country of Georgia.

3. Randomized, Double-Blind, Multi-Center Study to Evaluate the
Efficacy and Safety of Intravenous to Oral Solithromycin (CEM-101)
Compared to Intravenous to Oral Moxifloxacin in the Treatment of
Adult Patients with Community-Acquired Bacterial
Pneumonia”.International Meeting.Istanbul.2014.

4. BM960obao 396G MO sDBooLS s S0IMLIzEgm 93M™30L
93000bgsIbgE39™ds 56300036 MdMw H9B0LEIbEHMOBY
(CAESAR) 5 9b63080360mdme  08y0Mdbmdganmdol  Gal@oMgdols
9360™3mwo 3mdo@gdolb (EUCAST) dogé 990mds390wyero 8039000
5BMboLE05dxEMIOOLObEHIM3MYGHSE0s.2-3 03wobo, 2015%.
0d0OoLo. WMRsMHOL  396¢0.0m3b.Jgmm  sOMdY0dy, ,5FoMsdo-
23936039 gdwo bmbBmzmdom®mo 0bxgg3o900 ©s BGH0doMEH03MMY-
BobEBHgbEHMOOLIMMGBoE O
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Introduction

Relevance of the research topic:

Antibiotic resistance is one of the most important and global health
problems, as it quickly spreads and increases the types of
microorganisms, which are resistant to several antibiotics (Jacopin ....
2020; Khan 2020). Formation and distribution of sustainable strains, as
well as incorrect use of antibiotics among people, unsatisfactory hygienic
and sanitary conditions complicate control over health care infection, as
well as in the field of animal husbandry and poultry farming (Yang 2009,
Boonyasiri ...2014).

In the fight against antibiotic-resistant, the main directions are: the
organization of monitoring of the system, which determines the
circulation of sustainable microorganisms and their gene resistance,
development and implementation of a single standardized methodology
to determine the sensitivity of microorganisms to antibiotics. Criteria
for knowledge of resistance mechanisms and interaction based on
pharmacodynamics-pharmacokinetics make it possible to improve, make
effective monitoring not only at the level of individual hospitals, but also
in the region and in the country. On the other hand, the problem of
antibiotic resistance is poly-resistance to the global spread of
microorganisms, this contributes to globalization, which is the result of
mass migration of the population in different countries.

In the modern world, a patient who is located in the hospital in
another country of the world may apply to the doctor. Patient
"International" This may be a person who is forced to live in another
country due to natural disasters; as well as a tourist who is hospitalized
while traveling due to accidents; The patient who receives medical care
medical tourism is cheaper than in his country (dentistry,
ophthalmology, etc.).

Hospitalization in the hospital in another country is accompanied

by a risk of infection with poly resistant microorganisms that move from
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the patient to the patient from one country to another, where they did
not apply earlier. It is clear that monitoring of such microorganisms
should be conducted at the international level(Antimicrobial
Resistance... 2014; Singh... 2012).

Along with other microbes, antibiotic-resistant strains were
observed in enterobacteria, especially in relation to beta-lactam. One of
the most common and clinically important mechanisms (MOGLAD .....
2020) in the formation of the resistance of enterobacteria against beta
lactam antibiotics is the beta lactamase ESBL

ESBL is an enzyme that causes resistance to 3-lactam antibiotics.
Among them: Penicillin, cephalosporins, monobactams. Infections
caused by bacteria are characterized by frequent mortal cases (Hashemi
B .... 2018). In different countries of the world, antimicrobial resistance
to the third generation cephalosporins was recorded.

One of the best examples of antibiotic resistance is poly resistant to
drugs, and ESBL producing Escherichia coli, which can cause life-
threatening infection (Pormhammad ... 2019). It is true that £ coli is
part of a human intestinal flora, but it can cause diseases such as urinary
tract diseases and diseases of the central nervous system.

Animals are an important £. coli tank, and the use of antibiotics in
these animals is an £. coli antibiotic resistance source for people, as it is
transmitted to man through direct and indirect contact. To begin
effective treatment of infection, it is necessary to have information not
only about the distribution of this infection, but also the sensitivity of
infection to antibiotics.

Based on the above, to identify the formation mechanisms of
resistant bacteria are of great importance to develop methods to combat
antibiotic resistant strains.

Structure and dissertation of thesis:

The dissertation contains 3 chapters: literary reviews, research

facilities and methods, experimental part, conclusions and used
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literature. (List of tables -12, charts -8, images -21, antibiotics used in
the study; primers used in the study; literature 109).
Objectives and purpose
Based on the foregoing, the purpose of our research was the
detection of nosocomial infections caused by E.coli, their identification,
detection, molecular genetic substantiation of resistance
The following objectives were pushed in dissertation:
> Collecting materials from nosocomial infections from
suspicious patients;
> Phenotypic study of antibiotic resistant strains and
determining the reasons for resistance;
> Bacteriological examination of the sample to determine

the possible bonds of the disease in the material;

> Creating an Isolate Bank for further molecular genetic
studies;

> Antibiotic gram, microbe sensitivity determination;

> Identification of the production of p-lactamase (ESBL)

of a wide range of action;
> DNA release from culture and study of the genetic
profile in order to detect resistance.
The object of research and methodology
As an object for the study was taken the causativeagent of
nosocomial infections -£. coli
Material for research was examination of immunocompromising
patients in the intensive care unit for infections of the respiratory tract,
intra-abdominal organs, skin and soft tissues, urinary tract and blood
after 48 hours or more (total 540): sputum, urine, wound swabs, blood,
venous material and material from bladder, from the surface of the
catheter tip. Total ,540 samples were analyzed. Of the samples which
were taken, 236 did not meet the following empirical criteria provided

by our study:
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/ The sample was contaminated ;

/ The study did not identify etiologically significant microflora;

./Indicated Candida and gram-positive bacilli.

And only from 82 samples, a gram-positive bacteria were sown. Of
the remaining 222 specimens, representatives of the Enterobacteriaceae
family and other gram-negative bacilli were identified. Of the 222
samples listed above, E.coli was identified in 48 samples, of which 22
were antibiotic-sensitive and 26-resistant, 23 of the latter being ESBL
derivatives.

The Dbacteria were isolated and identified by standard
bacteriological methods, namely by sampling from the appropriate
nutrient zones and then by separating the pure culture. Finally, cultures
were identified using the API test, and antibiotic susceptibility was
determined by Kirby-Bauer diffusion and E-test. The double disc
method was used to determine the producers of £, coli broad spectrum
beta-lactamases (ESBL).

A total of 540 samples were examined, of these, 26 were resistant,
and 22 were susceptible to antibiotics, of the latter found the ISBL
produce.

The bacteria were isolated and identified by standard
bacteriological methods, namely by sampling from the appropriate
nutrient zones and then by separating the pure culture. Finally, cultures
were identified using the API test, and antibiotic susceptibility was
determined by Kirby-Bauer diffusion

Sustainable strain genotypes were studied using polymerase chain
reaction methods (RAPID-PCR, Multilex PCR) and gel electrophoresis
methods.

Genes of the class ESBL TEM, ESBL SHV and CTX-M were found
in these samples as a result of molecular studies of genes causing

phenotypic genotypic correlation and resistance.
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The multiresistance genes detection have been carried out by the
reversehybridization method.

Based on the results of the study, pathogenic strains of E.coli
showed 100% resistance to the following antibiotics: FEP-cefepim,
CXM-cephaloxime, = CRO-cephalaxone, = CAZ-Ceftazidim, CTX-
Cefotaxime, ATM-Astreonam and AMP-Ampicillin. It should also be
noted that the vast majority of the above antibiotics are beta-lactam
antibiotics in the broad spectrum and the reason for their resistance is
the ability of E.coli to produce beta-lactamase in the extended spectrum
of ESBL-extended spectrum. It is known that the mastic gene for beta
lactamase is located in the plasmid and is easily spread. As for
carbapenems, about 85% retained efficacy against IPM-imipenem and
MEM-meropenem.

As a result of our study, CIP-ciprofloxacin had a resistance of up to
70% in E.coli isolates, with the same rate of LVX-levofloxacin, AMC-
amoxacillin, DOX-doxycycline, and SXT-trimethoprim/sulfamoxazole.

From aminoglycosides - AMK-amikacin was relatively effective
and 73% of isolants were sensitive to it, and in the case of gentamicin
only 42%.

Based on our research, it can be said that only four antibiotics can
be used as effectively as possible against £.coli, such as CST-colistin
(almost 100% susceptibility), PIP/TZP-piperacillin/tazobactam (88%) ,
IPM and MEM meropenem 85% sensitivity.

Molecular-genetic research has revealed CTX and KPC genes in
strains of £.coli that cause reproductive nosocomial infection in ESBL. In
phenotypic-resistant strains with penicillins, 3rd and 4th generation
cephalosporins, and inhibitors, CTX, TEM, and SHV genes were
detected in phenotypic-resistant strains, and in two samples with wild
genes, ESBL class TEM type mutant genes were observed: TEM AS 104
E, TEM AS 238 .
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Scientific news:

» For the first time in Adjara, a study was conducted in
the dissemination of nosocomial infections caused by £. coli;

» It was determined by the role of E. coli in nosocomial
infection among the grams of negative bacteria.

» The data were obtained from nosocomial strains
registered in the intensive care and therapeutic departments
sensitive to antibiotics.

» For the first time in the Adjara region, the circulation
of E.coli resistance genes was determined.

Scientific and practical value

Considering the data obtained of ESBL-reproductive E. coli, will
be given a recommendation for the National Center for Disease Control
detect all diagnostic strains for the production of p-lactamase;

The most effective antibiotics for E. coli-resistant strains have been
identified, observed in resuscitation and intensive-therapeutic
departments of Adjara hospitals;

Antibiotics have been identified ,but have lost their effectiveness
at this stage in relation to E. coli, which cause of nosocomial infection;
This information will be provided to both the National Center for
Disease Control and doctors in hospitals in the Adjara region;

. Also, the data will be transferred to the relevant health services
for the development of etiotropic and empirical therapeutic measures.

Microbiological research methods:

» ESBL confirmation method;

» Dual disk synergy test (DDST) ;

» KarbaBauer’s disk diffusion method ;

» E-TEST system.

Research on biochemical methods:

» Primary biochemical tests;

» Biochemical test for API20E microbial identification.
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Molecular methods of research:
» DNA-extraction;
» Polymerase Chain Reaction Method (PCR);
» Electrophoresis in Agarose gel;
» Revers hybridization method.

Literary Review

Nosocomial infection (Latin: nosocomium - hospital, Greek word:
nosokomeo - care for the sick). According to the European Regional
Bureau of the World Health Organization, nosocomial infection is any
clinical infectious disease that develops in the patient during treatment
or care. Also, any infectious disease of the hospital staff, developed as a
result of its work in the same building, which has nothing to do with the
detection of symptoms (being in the hospital / or not). Infections are
considered to be hospitalized if they develop after at least 48 hours of
hospital admission (excluding cases where the patient is admitted to a
medical facility during the incubation period of infectious disease, the
duration of which is not more than 48 hours).Nosocomial infections are
a serious medical-social, economic, and legal problem in individual
intensive care.

Microorganisms are considered to be the source of nosocomial
infections that have adapted to existing conditions during long-term stay
in the hospital. It can be fungi, bacteria, and viruses. In most of Georgia's
multifunctional inpatients, bacteria are found to cause nosocomial
infections, although their percentage is within the area of the hospital. It
depends on the population of patients, the localization of infection, the
routine practice of using antibiotics, the infectious control of the
methods used, etc. (Vincent..2003; T. Koiava... 2017). Gram-negative
bacteria have been among the leading causes of nosocomial infection in
hospitals in different countries in recent years. Patients who undergo a

course of treatment in the urological department, as well as in patients
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with resuscitation and intensive care, are particularly often infected
with E.coli infection (Stephen..2001). Frequent causes of infection in
patients are the use of diagnostic and medical devices, as well as low
hygiene of medpersonal hands. Cases of ventilator-associated pneumonia
have been investigated, as well as blood infections associated with
central intravenous catheters in urinary tract infections. The main cause
of urinary tract infections is E. coli . In a number of other studies, E. coli
was not found to be the predominant causative bacterium, although its
share was quite significant. Noteworthy is the localization of caused by
E. coli in different places: lower respiratory and infections of urinary
tract, skin and soft tissues, intraabdominal, ect. (Arndt ...2011).

Resuscitationand Intensive Care Departments differ from other
multifunctional inpatient subjects in that it is here that there is constant
contact between the patient and the medicalpersons. In addition,
patients are subjected to numerous invasive procedures. Prolonged use
of antimicrobial drugs in these departments creates conditions for the
selection of strains that have developed resistance mechanisms to
antibiotics. This increases the resistance of previously sensitive gram-
negative bacteria. For example, such as ZE.coli Klebsiella spp,
Acinetobacter Bauman, Pseudomonas aeruginosa, Citrobacter spp. Most
of all, these microbes are the cause of infections in the hospital.

The problem of combating the causes of nosocomial infections has
long been missed within a particular country and has been acquired
worldwide. This is evidenced by the 2001 Janmo-Smier designed global
trend, which emphasizes the need to decipher molecular mechanisms of
resistance in order to create new means of diagnosing resistance. Studies
in this area are intensive. Therefore, the study of the prevalence of these
infections is a study of susceptibility to antibiotics, and the subsequent
determination of the causes of antibiotic resistance is important and does
not lose relevance. Like other countries, Georgia has faced rapid spread

of nosocomial infection. The Georgian government has issued an
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ordinance on Ne29 on January 11, 2017, based on the issue of the
alarming rise of antibiotic-resistant strains, on the basis of which the
2017-2020 National Strategy for anti-microbial resistance was published.

Results and their judgment

In the clinics of the Adjara region, in order to determine the
etiology of nosocomial infections caused by ZE.coli and to study the
profile of antibiotic resistance, the study was conducted in two stages:

» Separation of E.coli from biological materials and
phenotypic detection of antibiotic resistance ;
» Detection of resistance-encoding genes.

The experiment was conducted mainly in samples taken from
suspected patients on nosocomial infection of three multipurpose clinics
in the city of Batumi. Patients in the clinic are the highest risk groups
for infection with nosocomial pathogens due to constant contact with
medical staff and a large number by cause of invasive procedures. (
Teresa ...2019) An additional factor may be antibiotic therapy, which is
used almost regularly against these patients, which contributes to the
selection of antibiotic-resistant strains. Since E.colf is associated with
many different human infections, pathogen detection is possible in
different biological materials. We isolated the strains of £.coli from the
biological material: urine, blood, liqueur, sputum, and smear from the
wound. Washes from central vein and urine catheters were also used.

Results of E.coli antibiotic resistance study

In the first stage of the study, we performed phenotypic detection
of antibiotic sensitivity. The experiment included isolating and
identifying bacteria using standard bacteriological methods: sowing
samples in food areas, then isolating and identifying pure culture.
Sensitivity to E.coli antibiotics and screening for a wide range of f-
lactamase derivatives (ESBL) have been studied.

The study, conducted by us, examined 540 samples.
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Of these samples, 236 did not meet the empirical (material
suitability criterion)

Criteria provided by our study:

/Sample is contaminated ;

/ The study did not identify etiologically significant microflora ;

./Indicated Candida and gram-positive bacilli.

Gram-positive bacteria were extracted from 82 samples. Of the
remaining 222 specimens: sputum - 89, blood -52, urine - 47, biological
fluid taken from the tip of the vein and bladder catheters - 22, wound
smear -12.

Of the 222 samples studied, E.coli was identified and identified
from 48, of which 26 were found to be multiresistant, accounting for
54% of the allocated £.coli.

The following gram-negative bacilli were identified from 174
specimens: Klebsiella spp, Acinetobacter baumani, Pseudomonas
aeruginosa, Citrobacter spp, Enterobacter cloacae, Serratia marcescens.
In all the hospitals in Adjara that were involved in our research,
Klebsiella spp. was prevail.

Studies have shown that £ coli accounts for 21% of the population
of gram-negative bacteria and 12% of the resistant Z.coli population. £.
coli was sampled as follows: urine - 6 strains (12.8%), sputum -12
(13.5%), blood -2 (3.9%), smear from wound -1 (4.5%), exudates -5
(22.7%) (Table 1).
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Table 1. E.coli is extracted from samples

Name of biological material Total number Results of Number %
of samples E.coli seeding E.Coli seeding
examined

Urine 47 6 128
Sputum 89 12 135
Blood 52 2 39
Smear from wound 12 1 45

Biological fluids taken from the 22 5 22,7

catheter

Quantitatively, the identification of F.coli predominates over
sputum samples, but at the percentage ratio £.coli predominates in the
prevalence of biological fluids (Diagram 1). These samples are taken
from catheters, which may be related to E.coli’s ability to form
biomembrans. (Elio...2018)
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wound fluids

Diagram 1. % Ratio to various biological materials of seeding cultures.

Microbiological analysis of antibiotic resistance of samples
As a result of phenotypic studies of antibiotic resistance, the use of
the disc-diffusion method and ESBL-proof tests has been shown to be
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quite severe in Adjara, in terms of E.coli-resistant strains in terms of
detection. Antibiotic sensitivity has been studied using a disc-diffuse
method where different antibiotic groups and generations have been
used. The susceptibility of the microorganism was calculated in
accordance with the European-EUCAST (European Commission on
Antimicrobial Susceptibility Testing) The study used the EUCAST
standard-version 9.0 (effective from 01.01.2019). Antimicrobial
susceptibility discs (50 pieces in matrices) were used by Bio-Rad. Table
Ne2 lists the antibiotics used to determine the antibiotic sensitivity of

E.coli.

Table 2. Antibiotics list and abbreviation

N abbreviation | antibiotics Concentration | Ingibition
(microgram) area (mm)

1 AMP Ampicillin 10 14-14

2 AMC Amoxicillin/cl 20/10 20-19
avulanic acid

3 CXM Cefuroxime 30 19-19

4 CRO Ceftriaxone 30 25-22

5 CAZ Ceftazidime 10 22-19

6 CTX Cefotaxime 5 20-17

7 FEP Cefepime 30 27-24

8 CIp Ciprofloxacin 5 26-24

9 LVX Levofloxacin 5 23-19

10 GEN Gentamicin 10 17-14

11 AMK Amikacin 30 18-15

12 ATM Aztreonam 30 26-21

13 IPM Imipenem 10 22-16

14 MER Meropenem 10 22-16

15 | SXT Trimethoprim | 23.75/1.25 14-11
/sulfamethox
azole
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Cefalosporinell-generation:Cefuroxime,

I1I-generation Ceftriaxone,Ceftazidime,Cefotaxime,

IV-generation Cefepime.

Penicilin and its combination with beta lactam inhibitores

Ampicillin, Amoxicillin/clavulanic acid, Piperacillin/tazobact-
am.

Carbopinemes : Meropenem,Imipenem.

Fluoroquinolones  II-generation:Ciprofloxacin,  III-generation
Levofloxacin.

Aminoglycosides : II-generation Gentamicin,III-osmds Amikacin.

Monobactames:Aztreonam.

The antibiotic sensitivity test clearly showed a high resistance of

E.colito the antibiotics used (pic. 1).

Pic 1. E. Coli's antibiotic sensitivity

As part of our study, all strains that showed resistance to p-lactam
antibiotics were tested for (3-lactamase production (ESBL) with a double
disc synergy test. As can be seen from the picture (pic. 2), the inhibition
zone between third-generation cephalosporin and clavulanic acid discs

indicates the presence of ESBL in the study strains. As a result of our
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screening of 26 resistant strains that showed resistance to
cephalosporins, 23 strains were found to reproduce ESBL, accounting for
88% of the total number (Diagram 2.). Because most of the isolators
were ESBL reproducers and only 3 isolates were the exception, and this
was such a small amount that comparing the antibiotic-sensitive profile
between the ESBL reproducer and the ESBL non-producer would not be
valid and unfulfilled. It should be noted that the antibiotic resistance of

ESBL non-productive isolates was also quite high.

Pic 2. Double disc synergy test

Diagram 2. Positive and negative profile of ESBL reproducing E.coli

63



Since until 2017, the EUCAST standard for colistine was
determined by the E-test, and our research has already begun, part of
the strains have been tested by the relevant EUCAST standard.
Determination of colistine sensitivity within our study continued with
two different MIC-methods, which would allow us to correlate the
results obtained. In parallel with the E-test, sensitivity to Colistin was
performed by serial dilution method using a set of MIKROLATEST
reagents. The results of both tests were identical to those of colistine.
The clinical control points of the minimum minimizing dose of colistine
were < 2mg/ ml. All examined strains were sensitive to colistine.

A detailed review of each isolant found that 100% of urine isolates
were resistant to penicillins, cephalosporins, and monobactans.

In a detailed review of each isolate, it was found that 83% of
urinary isolates were resistant to CIP-ciprofloxacin, LVX-levofloxacin,
and DOX-doxycycline, 67% resistant to AMC-amoxicillin/clavulanic
acid and SXT-trimethoprim. The highest susceptibility of E.coli isolates
(100%) was observed to CST-colistin, IPM-imipenem, and MEM-
meropenem, while PIP/TZP-piperacillin/tazobactam (83%) and 67%

compared to AMK-amikacin relatively less (diagram 3).
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Diagram 3. Antibiotic sensitivity of E.coli separated from urine samples
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Isolates of intestinal sticks separated from sputum have been found
to be highly resistant to 7 antibiotics. In particular, 100% resistance to
the following groups was detected: penicillins, cephalosporins, and
monobactans. Less than 30% sensitivity was observed to second-
generation fluoroquinols and aminoglycosides. Such sensitivity was
observed to sulfonylamide. 50% less susceptibility to third-generation
fluorquinols and beta-lactamase inhibitors, particularly AMC. And
third-generation aminoglycosides maintained sensitivity at 50%. As for
CST, PIP/TZP and carbapenems, on the contrary, 100% and 90%

sensitivity were observed (diagram 4).
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Diagram 4. F.coli separated from sputum specimens

In biological fluids, a study of isolants from vein and bladder
catheters found that E.coli was resistant to 6 antibiotics. In particular,
100% resistance to the following antibiotics was detected: penicillins,
and cephalosporins. 80% resistance was observed in CIP, LVX, AMC and
SXT. Three strains were resistant to carbopenems, which reduced

sensitivity to this group by 40%. 60% sensitivity to monobactam was
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observed. 100% sensitivity to E.coli was maintained for only 2
antibiotics - CST and AMK, and 80% to one, namely PIP/TZP (Figure 5)
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Diagram 5. Antibiotic sensitivity of E.coli separated from catheter
runoff samples

As for blood-identified isolants, the two showed resistance to

penicillins, cephalosporins, fluorquinols, aminoglycosides, monobactam-

ines, and sulfonylamides. Two islonates showed sensitivity to

carbopenems and colistine. One blood isolator maintained sensitivity to

peparacillin/tazobactam, amikacin, and amoxacillin/clavulone (Diagram
6).
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Diagram 6. Antibiotic sensitivity of E.coli separated from blood samples
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One of the isolates identified by the wound revealed multirection.
In particular, it has been shown to be resistant to the following
antibiotics:  penicillins,  cephalosporins, = monobactamines and
sulfonylamides. And fluoroquinols, aminoglycosides, carbopenems,

colistine, and inhobitors were observed to be susceptible (Figure 7)
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Diagram 7. Antibiotic sensitivity of E.coli separated from smear wound
samples

Thus, the antibiotic resistance of E.colf isolated in the resuscitation
departments of Adjara medical institutions was quite high. If we
consider all kinds of samples together, all isolates have shown 100%
resistance to the following antibiotics: resistance to cephalosporins and
penicillins. Such high resistance to cephalosporins is not common, but
has been described by some researchers, such as CTX-Cefotaxime 71.2%,
CAZ-Ceftazidim 54.0%, FEP-Cephepim 54.0%, Korshunkova, and a
group of researchers (Kutsevalova...2020). It should also be noted that
the vast majority of the above antibiotics are beta-lactam antibiotics in
the broad spectrum and the reason for their resistance is the ability of
E.coli to produce beta-lactamase in the extended spectrum of ESBL-
extended spectrum. It is known that the mastic gene for beta lactamase
is located in the plasmid and easily spreads. A new class of beta-lactam
antibiotic monobactamate ATM-aztreonam has been found to be

ineffective. In the case of carbopenems, 85% of isolates against IPM and
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MEM-meropenem have maintained sensitivity. Almost similar efficacy
against these antibiotics E.coli has been found by various authors
(imipenem - 97%,) (Meropenem - 98%) (Kutsevalova ...2020).

ESBL-extended spectrum beta-lactamase masseur FE.coli is
characterized by associated resistance to other antibiotics. For example,
gentamicin accounts for 80% to 40-60% of ciprofloxacin (Hoban...2011).

As a result of our study, CIP-ciprofloxacin had a resistance of up to
70-80% in E.coliisolates, with the same rate of LVX-levofloxacin, AMC-
amoxacillin, DOX-doxycycline, and SXT-trimethoprim/sulfamoxazole.
74.6% resistance to ciprofloxacin has been described by cyber and co-
authors (Kibret&Abera... 2011), which is close to our results. From
aminoglycosides - AMK-amikacin was relatively effective and 65% of
isolants were sensitive to it, and in the case of gentamicin only 35%. A
similar resistance to aminoglycosides was described by the author
(CmonsstamnoBa ..2020), where the resistance of E. coli to polyresistant
strains was 37%, and E. coli-multi-resistant even 53.3%.

Based on our research, it can be said that only four antibiotics can
be used as efficiently as possible against E.coli, such as CST-colistin
(almost 100% susceptibility), PIP/TZP-piperacillin/tazobactam (88%)
IPM and MEM-meropinem (85%) (diagram 8).
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Diagram 8. Antibiotic sensitivity of E.coli separated from the samples
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Such a high rate of antibiotic resistance is due to a number of
reasons, namely: not all medical facilities have a microbiological
diagnostic laboratory, so it is often necessary to apply to the laboratory
of the Adjara region of one local disease control center to determine
antibiotic sensitivity. The antibiotic-sensitive test itself takes 48-72
hours for incubation, so this is another extra time that often does not
have a patient placed in the resuscitation department. All of this makes
it forced the doctor to use a wide range of antibiotics, often completely
ineffective.

The next reason is the unintentional use of antibiotics in
outpatient practice, and in some cases it is attached to it, incorrect
selection of antibiotics by a doctor and incorrect dose, or even the use of
large amounts of generics in the pharmaceutical market, the quality of
which is almost impossible to control.

Antibiotics are also used arbitrarily and uncontrollably by patients.
Unfortunately, it is often impossible to control this because the purchase
of atibiotics in the pharmacy network takes place without any
prescription, even though the law on health care was amended in 2015
on the need for a prescription, but unfortunately failed to enforce the
law effectively.

Another major problem is the use of antibiotics in livestock,
poultry and fisheries, which then reach the human body with a chain of
food products.

All of the above can lead to the rapid proliferation and spread of
resistant strains among the population not only in our region but also
beyond its borders, as Adjara is a resort area visited by a lot of tourists
from different countries.

Results of molecular research of E.coli ESBL reproductive strains

It is impossible to determine the exact causes of antibiotic
resistance without identifying genetic determinants. Only molecular-

genetic studies that allow for the detection of mutations in the bacterial
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genome and the exact detection of genes responsible for resistance allow
for phenotypic studies that allow for the determination of a reliable
image. Therefore, at the next stage of the study, we performed a
molecular analysis of the resistant strains detected by microbiological
and biochemical methods. Therefore, in the next stage of the study, we
performed 15 isolates selected from 23 ESBL produce strains using
resistant strains detected by microbiological and biochemical methods:
Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, Ne722, Ne189, Ne 989, Ne440, Ne720,
Ne861, Ne812, Ne28, Ne591 oo Ne436 The selection criterion was based on
the detection of the antibiotic resistance profile of these isolants:

4 Isolants (from Ne254-view, Ne722, Ne 436 and Ne832 -biological
fluid from urine and blood catheters) showed resistance to carbopenems

3 Isolants (Ne861, N°591-blood and N°990-wound) has shown
multiple resistance ;

. 8 Isolants (Ne 287, Ne812, Ne 989-urine, N°189, Ne28, Ne 528, No440-
sputum, N°720-biological fluid from urine and blood catheters), which
was resistant not only to penicillins and cephalosporins, but also to
inhibitors.

In order to detect and specify resistance-encoding genes, samples
were analyzed using methods proven in clinical microbiology: PCR
(RAPID-PCR and multiplex PCR) and reverse hybridization. It has been
established that Elcoli is mainly the cause of ESBL resistance to
pathogenic strains as a result of point mutations in TEM and SHVtype
genes.

In recent times, however, there has been a sharp increase in
resistance to CTX-M family genes (Yusha'u....2015; Hassuna....2020) We
have determined the range of resistance for ESBL-generating resistant
strains, by molecular-genetic analysis we have identified and identified
CTX, IMP, VIM, OXA-48, NDM, KPS, TEM and SHV genes. The
analysis of the multiplex PCR method allowed us to simultaneously
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obtain amplicons of genes of interest to us. Couples of specific primers R

(revers) F (forward) were used for these genes (Table 3).

Table 3. Primers used for molecular identification of E.coli
gene sequencing(5’- 3”)
blacrx-m 5’- AAAAATCACTGCGCCAGTTC-3"

5 - AGCTTATTCATCGCCACGTT-3 *
blamve 5'-GGT TTA AYA AAA CAA CCA CC-3'

5’- GGA ATA GAG TGG CTT AAY TC-3*
blaVIM 5"-GATGGTGTTTGGTCGCATA- 3"

5"-CGAATGCGCAGCACCAG- 3"
blaoxa-1s 5' -GCGTGGTTAAGGATGAACAC- 3'

5' -CATCAAGTTCAACCCAACCG- 3'
blaxpw 5’-GGTTTGGCGATCTGGTTTTG-3"

5"-CGGAATGGCTCATCACGATC-3"
blaxec 5' -CGTCTAGTTCTGCTGTCTTG- 3'

5' -CTTGTCATCCTTGTTAGGCG- 3'
blatx F AAACGCTGGTGAAAGTA
blarvR TAATCAGTGAGGCACCTATCTC
blasav F TTATCTCCCTGTTAGCCACC
blassvR TGCTTTGTTATTCGGGCCAA

Gel-electrophoresis and reversible hybridization were performed to
detect genes. The use of alternative approaches to the visualization of
amplicons is not only for resistance-encoding genes

It allowed us to detect point mutations in genes.

In order to detect 15 strains of CTX, IMP, VIM, OXA-18, NDM,
KPC genes selected from our research bank of £ coli-resistant crops, gel-
electrophoresis was performed in a 1.5% agarose gel. Extraction was
performed using GeneMATRIX Viral RNA/DNA Purification Kit. The
reaction mixture (Sigma) was used for the reaction and the PCR results
were read on the platform of the BIO-RAD firm amphitheater. The
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study was conducted in St. Petersburg. Faculty of Pharmacy, University
of Porto (Portugal). In parallel, 7 strains were selected from 15 strains.
These strains were identified by reverse hybridization method for the
presence of CTX ,, KPC, TEM, and SHV genes. In the study, we used
(AID Autoimmun Diagnostika GmbH, Germany) a set based on a
multiplex PCR followed by a reverse hybridization using Sequen-
specific oligonucleotide probes. The study was conducted at the National
Center for Disease Control and Public Health in Georgia (NCDC).

Genes: CTX and KPC amplicons were tested by both methods to
determine the validation of the experiment. We were particularly
concerned with the CTX gene, which was due to the recent increase in
the frequency of spread of this gene between the nosocomial strains of £.
coli (Hassuna ...2020).

To identify CTX -M1 genes and genotype phenotypic correlations,
we conducted a PCR study in the clinical isolates of Escherichia coli, a
derivative of the expanded spectrum beta lactamase. Ne 254, Ne 832, Ne
528, Ne 287, Ne 990, Ne722, Ne189, Ne 989, Ne440, Ne720, No861, Ne812,
Ne28, Ne591 oo Ne436. It is noteworthy that more than 172 variants of
the CTX gene are known at this time, and six different groups of the
CTX-M type are known. Despite the many variants of CTX genes, the
most widespread is still the CTX-M-G1 group. CTX-M-G1 has been
identified in isolates derived from enterobacteria in different regions of
the world (Zhao...2013).

The results of the molecular analysis of the CTX-M-G1 gene
conducted by us are presented on an electropherogram (pic3). The
length of the gene matching fragment is 585 bp. In gene amplification
products, this gene was detected in 13 strains: N° 254, Ne 832, Ne 528, Ne
287, Ne 990, Ne722, Ne189, Ne 989, Ne440, Ne720, Ne861, No28 cos Ne436.
Although all samples presented on the electropherogram are

phenotypically resistant strains, in two cases no CTX-gene was detected.
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254 832 528 287 990 722 189 980 440 720 651 812 28 501 436 +1 .

Pic 3.F.coli- PCR CTX-M-GI gene

Carbopenamate-coaginating genes play an important role in the
formation of bacterial antibiotic resistance to carbopenes. However, the
synthesis of carbopenamases in E.coli strains is not as intense as in other
microorganisms, although recent studies have shown that
carbapenemresistant genes have been observed in £.coli isolates as well.
It is thought that very soon he may acquire clinical significance (Galdino
da Cruz Silva...2020).

After determining the profile of antimicrobial resistance in the four
(Ne254, Ne722, Ne 436, Ne832) samples studied by E. coli carbopene
resistance was observed. So many, these patterns proved interesting in
terms of molecular research.

Accordingly, we examined the samples examined on the CTX gene
for sulfur-containing - OXA-48,KPC genes and metalobetalactamases -
NDM, IMP, VIM genes.

The electrophoregram shows that no MBL reproductive strain has
been observed, as evidenced by molecular-genetic methods of research.
The absence of MBL-reproductive strains is a positive sign because VIM-
, IMP- and NDM-carbapenemases have a higher catalytic activity, an
extended range of substrate specificity involving almost all f-lactamabi
and indifferent aria-lactamase inhibitors. And the KPC gene was
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observed in two of the four phenotypically resistant strains: N°832 and
Ne722 (pic.4). The length of the fragment is 753 bp. During the research

process

254 832 528 287 990 722 289 989 440 720

Pic. 4 E.coli on PCR OXA and KPC NDM MP VM genes

Table 4 The result of the molecular identification of

samples PCR - CTX-M-1 PCR-OXAKPC,
NDM,MP, VIM.
254 CTXm =
832 CTXm KPC
528 CTXm =
287 CTXm -
990 CTXm =
722 CTXm KPC
189 CTXm =
989 CTXm -
440 CTXm =
720 CTXm -
661 CTXm -
812 - -
28 CTXm =
591 - -
438 CTXm =
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Analysis of the results of the study showed that the results of
phenotypic and molecular-genetic studies of antibiotic resistance are not
always complete. Thus, in four phenotypic-resistant strains of
carbopenem, which accounted for 27% of molecularly studied isolants,
only in two cases (13.5%) was the KPC gene identified for resistance to
carbopenems. In two cases, the KPC gene was not confirmed (Table 4).
The above can be explained by the fact that phenotypic resistance is due
to various resistance mechanisms: a porin defect that does not allow the
antimicrobial drug to penetrate inside the cell and also by expelling the
drug (Eflux) from the cell (Elshamy..2020). It should also be noted that
the sensitivity of phenotypic analysis to mutations is relatively low.
Nevertheless, in some cases, these methods of research are actually based
on an identical result, which was well established based on the study of
CTX-M-1 gene resistant strains of E. coli. This gene was detected in 13
strains, accounting for 87% of the strains we examined. Such a high
detection of the CTX-M-1 gene was observed in 92.3% in Ethiopia and is
described by the author (Zeynudin...2018). It can be assumed that the
multiple resistance of antibiotics observed in our strains was due to the
presence of the CTX-M-1 gene. CTX-M-1 gene carrier E. coli
polyresistence against antibiotics is described by the author
(Kesavaram.....2016). Detention in two strains of the CTX-M-1 gene was
not detected, which may be due to other resistant determinants.

Thus, these two methods really complement each other, and a
complex approach increases the validity of research results. Detection of
carbopenemases in nosocomial specimens is an alarming signal due to
the tourist significance of the Adjara region, as these genes are easily
transmitted through plazid and transposons and may be the cause of the
formation and spread of epidemiologically endangered polyresistential
strains.

In addition, 7 isolants selected from 15 strains (N°254,Ne 436, N°861,
Ne990, Ne 989, Ne812, Ne 720) tested the presence of CTX, KPC, TEM,
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and SHV genes using the Rever hybridization method. The reverse
hybridization method allowed us to simultaneously identify various
genetic determinants: CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS
238 G, TEMAS 238 S, SHV AS 238/240, and KPC.

Also, perform a detonation of mutant forms of beta-lactamase type
genes.

The study identified the most well-known representatives of
beta-lactamases containing sulfur group - TEM and SHV genes. It is
these betalactamase genes that are most commonly found in intestinal
sticks and other enterobacteria. Mutations in TEM-type enzymes The
amino acid changes in relatively limited positions occur, but in these
positions, for example, glutamate / lysine 104 position, arginine / serine /
histidine 164 position, glycine / serine 238 position, and glutamate /
lysine 240 position. It is thought that the formation of mutational
variants is the result of selection of fluctive changes, and not beta-
lactamases of one particular agent selection (Rahman...2018) are the
most effective hydrolysis of penicillins. Enzymatic mutants are included
in the extended spectrum group of betalactamase, which can effectively
decompose not only penicillins but also cephalosporins of I-IV
generations. It should be noted that the residues of serine in position 238
in beta-lactamases of the extended range of TEM type are crucial for the
effective hydrolysis of ceftazidim, while lysine residues are important
for the effective hydrolysis of cefotaxime.

To determine resistance mechanisms, TEM-type beta-lactamases
are particularly interesting because their decoding genes are the result of
the longest evolution and most often undergo mutations (Gregory)...
2017). SHV genes, unlike TEM-type beta-lactamase genes, are less
susceptible to change. Nevertheless, SHV type beta-lactamases are no
less interesting because resistance mechanisms are based on genetic
characteristics. The genes encoding of this enzyme are localized in both

bacterial chromosomes and plasids (Stepanova ...2011).
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Pic.3 shows multiple PCR ampflicons on nitrocellular membranes
in the form of lines that are localized to different positions.

Based on the analysis of the results obtained, we can conclude that
the resistance of research strains was due to the presence of several
genetic determinants simultaneously (Tabl 5). Both a wide range of beta-
lactamase genes (wild type) and an enlarged spectrum (ESBL) have been
identified that cause the beta-lactam ring to disintegrate and ultimately

cause resistance to antibiotics.

Ne861 Ne990  Ne436  Ne812 Ne 720 Ne254  Ne
989 C
Pic 5. Diagnosis of E.coli with multiple PCR amplification
(Autoimmun Diagnostika Gmb HESBL)

As can be seen from the 5 table, mutations in the SHV AS 238/240
type and CTX-M gene were observed in all study strains. (G238"S/A
and E240">K) Amino acid substitutions cause an extension of the

substrate specificity spectrum to cephalosporins, especially ceftazimid.
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Table 5. Resistant genes detected by E.coli with multiple PCR

amplification
60880 PCR-TEM PCR-SHV PCR- CTX-M-GI  PCRAPS
861 = SHVAS 238/240 wild CTX-M-GI1
990 - SHVAS 238/240 wild CTX-M-G1
436 TEMAS 104 E wild SHVAS 238240 wild CTX-M-G1
TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 238S ESBL
812 - SHVAS 238/240 wild CTX-M-G1
720 - SHVAS 238/240 wild CIX-M-G1
254 TEMAS 104 E wild SHVAS 238/240 wild CTX-M-G1
TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 238S ESBL
989 = SHVAS 238/240 wild CTX-M-GI1

Several determinants were identified in two of the study
strains#254,#436 : CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS 238
G, TEMAS 238 Sda SHV AS 238/240. Since the discovery of SHV and
TEM genes is not unambiguous evidence of ESBL activity, mutations
found in these genes once again confirm an increase in the range of
activity against III-IV generation cephalosporins (Kesavaram..2016).

Mutant Forms of EBLS Class TEC Genes: EM AS 104 E, TEM AS
238 G, TEM AS 238 S conducts point mutations in positions 104, 164 and
238, respectively, here we would like to highlight the TEMAS 238 S
genetic determinant identified in our study specimens. Gly23. The
enzyme encoded by this gene is equally affected and easily removes
cefotaxim and ceftazidim, while the beta-lactamase enzyme produced by
the second sulfur group TEM AS 164 R gene (mutation Argl64Ser) is

much more active in ceftazidine than in cefotaxime.

78



Thus, in the resistant strains of E. coli identified by different
biological materials, a wide range of antibiotic resistance genes were
identified: CTX-M, TEM, SHV, and in two samples, mutant forms were
observed in combination with wild genes. It should be noted that these
strains were removed from the runoff samples of medical catheters in
patients with suspected catheters.

It is known that the whole range of microorganisms in the apk
produced on the catheter can be, including gram-negative bacteria.
These bacteria easily transmit genetic information to each other,
including resistance genes.(Elio ...2018)

CTX-M-G1 and SHV genes were detected in all seven strains
using the multiplex PCR method. Therefore, we can assume that the
resistance of intestinal sticks in the Adjara region is determined by these
genes. In one of the analyzed strains, which was phenotypically resistant
to carbopens, resistance-encoding genes were not observed, as in gel-
electrophoresis. This once again suggests that each clinically suspicious
case requires a scurpulous approach and should be verified by

molecular-diagnostic methods if necessary.
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Conclusions :

1.E.coli intestinal sticks in the hospital sector of Adjara among the
causes of nosocomial infection, 21% of the clinical isolates of gram-
negative bacteria, and resistant to 12% ;

2.Antibiotics: FEP-cephalus, CXM-Cefuroxime, CRO-Ceftriaxone,
CAZ-Ceftazidim, CTX-Cefotaxime and AMP-ampicillin are ineffective
in the pathogenic strains of £ coli;

3. The most effective reserve antibiotic colistine and piperacillin /
tazobactam are most effective against FE.co/i nosocomial strains;
Amikacin and carbopenems are relatively less effective;

4. 88% of E.coli-resistant strains distributed in the region are
reproduced by ESBL, which reduces the effectiveness of the use of
cephalosporins against them;

5. Penicillins, Resistance to phenotypic-resistant strains with
respect to cephalosporins and inhibitors of the 3rd and 4th generation
was confirmed by CTX, By identifying TEM and SHV genes, And in two
samples, along with wild genes, mutant genes of the ESBL class TEM
type were observed: TEM AS 104 E, TEM AS 238G, TEM AS 238 S;
Identifying these genes in nosocomial strains minimizes the range of
antibiotics used for treatment, Which in turn significantly complicates
patient treatment, It increases the cost of delays in the hospital and can
often be the cause of lethal end;

6. It is true that the OXA gene, which is responsible for
the synthesis of carbapenem has not been identified, but the KPC gene
has been observed, which to some extent explains only 85% of the
sensitivity of carbapenems; The appearance of strains of £.coli resistant
to carbapenems is a disturbing signal, which confirms the undesirable
global trend of widespread resistance to carbopenem;

7.Isolants of E.coliin Adjara do not reproduce metal-f-lactamases
because they have not been identified in the reproductive IMP, VIM,
NDM gene
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Recommendations :

1. It is desirable to conduct trainings for physicians in the field of
clinical microbiology, especially bacteriology, on the reasons for the
rapid formation and spread of resistant strains;

2. Opening of microbiological laboratories in multifunctional
hospitals, which will allow us to determine the cause of infectious
disease in a timely manner and determine susceptibility to antibiotics;
This will allow the doctor to change the medication in a timely manner
taking into account the type and susceptibility of the isolated pathogen.

3. It is necessary to create a resistance profile to the database of
circulating isolants in the hospital and their antibiotics, which will allow
a list of leading susceptible antibiotics to be prescribed for the treatment
of patients suspected of nosocomial infection. Targeted use of etiotropic,
already known medications in treatment will reduce patient recovery
and hospitalization. All this, in turn, will significantly reduce the cost of
the patient's services;

4. It is advisable to examine all patients admitted to intensive care
and resuscitation department, regardless of the source of the infection,
in order to determine the presence of pathogenic microflora and the
antibiotic resistance profile. This will allow us to establish a microflora
from an early stage and avoid switching from the external population of

nosocomial strains to the hospitals of the region ;
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