LLO3 3507930l s MO390l Lobgedfogm
MB039MLOEGYGHO LsdbgdOLAYEY3ge ™M 3g(360969dSBS
X9605330L Y356 ESTIbEHO

309G™MM05 3053509

5356580 3530391900 bmBmzmommo 0bxgdzogdols gsdmafzgzo
E.coli-ols 000gb®0g3035305 5 56EH080mE030mMm5bolGgbGmdols
36mgogols dglfsgams

9639600 doMmEMma00l EMJGHMMOL 5350gdomMo bsdolbol
AmbadmzgdEs B3gE0seMds: 303MMBOMEMY0S

sbmBsgosd

s59g9360gHM bgemddmgzsbyergdo:
@gogns Sbgegos6o
00MMaoL EMJGHMOO dIY-U
sbmE0MYIIMEO 3OMGBILMOO.
bes6 brybbsodgzowo
00mEMy00l EMJGHMOO dl-b 3
Hx9bmOo

dsovydo-2021



LOEOLYOESEoM  bsddMTo  JguBrmEgdmEro  domwdol  Imms
L0390l Labgedfogm Mboggdlodg@ol, Ladmbgdolidgdyzgum

09360969d5ms s
93505896 d0.

L539360960m bgeddegsbgamgdo:

"3bmgeo 830g8sLigdegdo:

X 9bs330L

393N GHIGOL  dommyool

@goEs sH3wgEosbo
teloluTugutetell M@0,
050030l Jmms HMLms39ols
Lobgerdfogm
MB0g9MLoGIGHOL

LM 30MYMHOMWO 3OMRILMOO.

696 brybbsodgomo
d0MEMP00L MJEGHMMO.
d5m+v)dol Imms MMLMOg9E oL
Lobendfogm mboggdlodg@ol
36OHMmxzgbmGO.

Lsmemg sbgBmgs
396595600l LsdgoEobm
=6039MLoGHIGHOL 3BHMFBILMEMO.



9500¢Mds

NCDC

= Loygotmgerodol Lobgermdol Q5935000
3MmBBHOMEOLy s LoBMYsMIdMH030 Xo6IMMIEMdOL gMm3bmero
39630 (3bxE) 399¢S 036599 LsdgEzbogMm LsdFmb MozdXMISMY;
000535600  1b39g30swobGo Logmabeol dgdlfogergae Igabog@gdsms
©OJGmOo Mg  m93MmMsdy;  m.bogzsMm9odol  Labgermdol
Q5535009055 3MBEHMM@OoLs o LBsHBMASMIPIMH0Z30 K 6IOMYEMdOL
9omzbmwo  3gbGHMmO  oFoMol  LoddoMmMzgEml  BGMLo  Bobm
R3O

[@PORTO

FACULDADE DE FARMACIA
@ A 3O GHMUL Mb039MLoGgd0; Ro6OIs3000L
B3N GHIG0, 303OMBOMEMYO0L WIdMOIEHMMO0L bgerddmgsbgwo
, 3OMRgLeOO 39wgbs 3gegocs bgdm.



dgbsgsemo

155330930 0990L 5JBHgsemds:

3bGH0B0ME030mM9BoLEI6GHMBAMGBom  Xsbs3z0L  geom-
9000 ©9608369mm3569b0 O FEPMBSW MO IOMDMGTS, M50
LHOsRo© 3MEIWEIds ©d oG NMmdl 00 9030 MmmMABoBIm
Lobgmdgdo, MmIwmgdog MYHBoLEIBGHMWYI0 5606 JOPEOMYEs©
6599b0dg B6FH0doMEH030L Fodsta (Jacopin....2020; Khan 2020).
M9BoLEI6GHMOo 90900l Bsdmygsmodgdsly s 393MEIgdsL byl
Mfgmdl  0bxggdgool  sGslomobom  3mbEMmm®wo  xsboazol
bgOMTo, sB6EGH0BOMEH039d0L sMLFMMSE 258mYgbgds 980569030,
sbggg  Og9Ebmgzgegmdol s 398Mmobggugmdol ggMdgddo,
56505853854Mm 530w gdgwo 303096MM0 s LEBoGHIOWO 306HMdYdO,
(Yang ... 2009; Boonyasiri ...2014)

363000mE030MH7BoLEHIBEHMILM6 06 dMsdo 0053500
000560 gdgdos:  bobGgdob  dmbo@m®mobaol  mGysbobgds,
MH9BoLEP/GHMwo  F03MMMEYRBoBIGPOL s MgBoLEHIBGHMBOL
396900l 306 3MEo300L Y6, 9bEH0BOME039d0bsI0 Tozhmm-
63060Dd900L FgMabmdgEmdOL 4obLEBOZMOL gMm0sbo LEbwsmEo-
D050 FgmMmEMEmyool 899353905 s bgMagzs. HgHobEgb-
A™d0L  894o60BAgdOL  3mbsLy @S BoMT53ME0bT0I9-TBoMD3-
®30693035%g ©53mdbgdcro 0bGHgM3MH0oG e300l ghmosbo 3M0odg-
00900 03935 499333900l 25X MdgLgdOLs s 9B9IGHOO
9mboGH™M®M0byolL Bo@sMdol LT gdsL 5o FoMGHM  (35¢3JIWO
LEO30MbBmOL MbgbY, M58 Mgaombly s J399sbsdoi. dgmey
dbcmog, 36GH000MmE03mMmgHBoLEIbEGHMBOL 36d0gds
0036006560DTgool  oblsBLzGmo  dmEwomgBolGIbGmwo
3wmbgdols LHOon00s ACMBSYMOE 239303990530
0amToMmgmdl, Msbog byl Mgmdl gemdowobHsEos, MmIgol
99009305 dmbabEgmdol dsbowemo dogMsgos Lbgosbgs d39469ddo.
5659900039 bsdgs®mdo gJodl 99odergds Bodsmromnml 35309630,
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https://royalsocietypublishing.org/doi/10.1098/rsif.2020.0105

OmIgog  09ymxugdmEs  dbmxywomnl  Lbgswolbgs  HadEGowol
LEBHSEoMbsMmTdo. L, LEgODITMMOLM”  35309bG0  FgodErgds  ogml
900060, G®MTgEo3 00w gdom GHM3gol bogbmg®mgdgwl, Labwls 6
2999Md0L  0MBIdMOZ  J9GILGHMMEBIOL; ob3g GHMGOLEO, MMIgeog
30U3039w0oBEIds FMyHBIMOMIOL OHML, LJBgEMOO Tgdmbgglzgdol
23500m; 3530060,  MMIgwog LsdgEOEbm EGHMMmoBToL Tgdzgmdom
009dL 15890E0bM  EObToMmYPIL WBOM 0585, 30O ol
939996580 (LEHMASGHMELMYOS, MBIDOETIEIMR05 O 5.3.).

bbgs 939960l LEsgombs@8o 3mbdo@owobsiosl 0sb LgaL
30 7boLEHIBEGHo J030MMMAB0BIGO0m 0bgooMgdols MHolzo,
HMIYOE POIIPY0MJIS 35:3090GJOMb 9O MO ghmo J399bols
LGo30Mbsm0Esb dgmmgdo, LSS5 obobo 569 o6
3063906 90bab. Bomgwos, @I sbgmo  Bo3HMMMYbobIgdOL
9mboBHm®obyo  Mbs  BsBotgl  LogHmsdmMobm  mbyby
(Antimicrobial Resistance... 2014; Singh... 2012).

bbgs  8030MdJPsb  gMmo©  96EH0d0ME03mM9BoLEI6EHMwO
9300900  oxodboMEs  gbBHIMMdIIBHIM0gdToE,  JobLLIWIMEMGdOm
09  od@odgdol  B03srm.  dgBHOdBHFYMHO  9bEFH0dOMEH03gd0L
00856 963 gMMdJBHIM00L MHgHoLEHIBEHMBOL Bsdmyswodgdsdo -
@ogBHodsHgdoL  3Omdgos (ESBL) ghom-ghmo y3gwmaby vgem
393M(39gdMo @S Jwobozwm®e 360d3bgarmgsbo  d9debobdos
(Moglad.....2020)

ESBL s6H0b  g9®m3gb@o, 6MHmIgwoi 2565300mdgdL  Mgbol-
A9BEMOL B-0odBHodn®mo  9bEH000MEH03900L FodsMm. Fsm TmMol:
396030067300, (39839wML3MOH069d0, dmbmdsd@sdgdo. 0bxygdsogdo,
OH0Igebog 053939090 dogdGHghogdo, bolosmgds bBJoMo wgdow-
mdoom(Hashemi B.... 2018). dbmgwoml bbgsoobbgs J3999sbsdo
©05530JboMEs  9630T0IMMIMWO  HIBOLEIBEHMdS LTy MOMmdOL
(3985 mb3mO0bgdol

3bGH0B0ME030mM7BoLEI6EH™dOL 9M0-9M M0 bo39009Le
052500mM0  5MOL dM63MmBd0m odsr-MgboliBgb@wo s ESBL-
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05360OMmEOME0Mgdgwo  Escherichia  coli,  Gm0gelsg  890deos
398mofigomb Logmabarolamgol Lsdodo 0bggdsos (Pormohammad...
2019). 9sGsos E. coli 5q0s005b0l Bofiemsgol ganm®ol boffoeros,
0050 956 glodeoms godmofgombbsfieragol, Lsdsty 3bgdol s
396@®swnMo bgMzmwo LobEIIoL  e35Yd9d0. bMmggmgdo £
coli-ob  8608369wmgsbo  HgHgMzMsmos ©s 50 3bmggmgddo
96GH0d0MEH03900L  bobyMdogo  asdmygbgds  bGH0dOME03MM-
9B0LEI6GHMWo Bsferogol BboMmolb §gsmm bgds ssdosbolmzobsg,
50350 0ol @oog3gds  9@od0sbL  49Mgdm@sb  JoMmEsdoMo s
56530033000 3mbESJBHOL aBom. 0dolm3zol, GMI BodsMEgl 35
o) 00 0bxggdsool  9x39dGHHco  33MOMbsgrmds,  s30EgdYos
0bxzm®As300L Fmds 56O FoMGHM 53 0bxgdiool 2930 EgEgdoL,
905090  06x3qdgool  as0mdf3g30L  sbGH0dOMEH03900L  F0TsM ™
90IBMBdGEMdOL Fglobgd.

gmggogg bgdmom  90bodbmeosb  259m8obsty,  5Jd9-
oo MIBoLEI6EHMIOL  9dsboBTdOL OEAIBIL dosersb oo
3600390mds 9gd3L  963000mEH03MOHHOLEHIBEHMBOL  Bsdmygswodgdol
§0b65508g dH Mol dgmmEgdol 899ds390500.

©olYMEA>300L LAHMWIGHMOs s Fobss®lo:

LoolyOEIEoMm bsdMmdo dgozsgb 3 0ogl: oG M@ M
000mborgsl, 3309308 Mmd0gdBHIdL ©s FgoMmEIdL. 250 STols
9Jb39®0dgbMME  bsfowl,  ©ol3zbgdl s  Asdmygbgdeem
OGO GHOL.  (bOOWIdOL  BsdMbsMZow0-13,  ©OsaMsdgd0-8,
LYOsMgd0-19,  33w93580  As0MYgbgd o  9sbEH0BdOME03900;
3393500 2odmyabadmero  IxM  3650d9Mgd0;  godmyqbadwo
oG MoGvOS 103).

33930l Jobsbo s s8mEsbgdo:

50b08dbmoEob  aodmdobstyg, Bggbo  33wg30L  JobHsbl

§9680590s  500wMdM03  bGsE0MmbyMgdTdo o363 gdYMEO
BeBmzmdon®o  0bg39d309d0L  @odmdfiggzoms dmeol  E. coli-ob



©9H3J30% 00IBHOB0E0s s OJBOLAHIEAHMBOL JmergEY©-

3969003900 LogdzEwgdol sEpgbs.
d0Bbol JoLoegzo OLYOEIEOOL BoMRWdTo  ELLbwwo

0gbs 89000930 sdmzsbgdo:
> Lol FgaMmgads Bmbmzmdon®  0bggdisogdy
159330 35309639000b;
> 9bGH0B0ME030mM9BoLEIBGHMwo 930900l B3bm@-
037960 gbfagus s HYHoLGHIBEGMBOL d0BmbIdOL ©oyIbs;
> 0oboeodo 953500900l dgloderm  s8mdf393900L
©5b5YIBs© BoTMTol dodBHgMOMmEMYOMOO 33¢939;
> 0BMEsb@GHgool 056306 Fgddbs gdoymdo  dmeng-
30 O-3969(H032M0 33ewg3gdobmzol;
> 36&H0d0MEH030mb3MHIbMdYMds, Fo3Mmdms IMHIbM-

09@dOL goblsbwgMy;

> BYOOM B3gdBHMoL B-wodBHodsbs 3Hm@3g6EId0L
(ESBL) 00096¢05303060g0s;

> ©b3-0b 998mygmxys 39WGHMO0ID ©s 3969¢039M0
36Mmxgowol  Igufogws  MxBolGHIBbEBHMOLmb  sbmEoMgdol
399mggbols dobboom.

33930l dsbsems s Gg0mE03d:

339300 M309J¢gos© 99MBgmo 0dbs Jows 3mL3oGswemo
06%399300UL g98mdf3930 bsfiemagol Bboto E. coli.

153300930 Tobogws JgM™m3zs BEHSE0MbIMmAdOL  MYsbodsgoe
©s 063 gbloMH-mgMadoner  4obymzowgdgddo bobaMdcrogo
0370Bomdol d3gd  dymmyo 3530963 gd0Losh,  GmIwms
Lo39EOE0bm  sfglgdMEgdsdo  oymgbgdol MM  dgoygbs
965653090 48 Losmb. L33z ToboErs 35dmyYgbgd o odbs Bgdmom
50b0dbmwo  353096()00@6  s®gdMwo Fgdgpo  dOMEMYONIMO
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600398900: doMmEMmyoMGo Lomby s0gdMwo 396EHMswMEmOo 3960l s
Fomob 0M9EBHOL Jom9BIMJO0sb, doMo, Lolbeo, bsbggwo o
Bogbo FHowmdosb.

by 25965¢00B@s 540 bodmdo. s0gdgo bodm8gdosb 236 s6
999Lodsdgdms  Bggbo  33wg3z0L  dogd  gomzgocrobfiobgdvyen
993060 99009 3O0GHIO09TgoL:

» 600m80 3bEHsdobotmgdmero ogm;

> 33w)30L B9y 9HOME™myocaE  360836gwmzsbo

303OMBEWOS 56 S8M00YLS;

» s0momgls Candida-b 43500l bem3m ©s AMT-OOIIOMNO

05300 gd0.

beem 82 6089900@sb sdmomgls 4698-oIO0M0 dogd@Hgmos.
sMBgboo 222 60dMdosb sdmomqls Enterobacteriaceae cpsbob
o60mBogbergdo s bbgs aMsd-mstygmagomo ds3ows. bgdmm
Bsdmmzowo 222 603wdo@sb E.coli sdmomqgls 48 bodwddo, sds00a56
22 56GH0d0MEH03MIyMabmdostmg ogm ©s 26-M9HobBHbEmwo, o0
3965L369Wmoasb 23 ESBL 36m©v)39630 s0dmBbo.

05dBH9m0gdol  0BMEWSE0s s 00I6GH0R03E0s  BoBoMs
3Wob03MMO  B3dBHIMOMWMAOMMO  TJOMPOm.  ASTMYMBOEO
9036OMdMWo 3w GHWIOHJOoL domdodowdmo 33egzs dobbmmEogws
API-20E  Losogb®ogozsgom  LbobGgdom,  sbEodom@Gozmmgbo-
LEHYOEHMBS 30 F9BLYBPZOHO 0465 30MHB-ds9gMHOL OLZ-EOBYBOOL
0900MOm.

MH9DobEIBGHMo  9Hsdgdol  a9bm@GHodomads  Bos@Gods  B-
5930059900l o3moMgdger bbgsalibgs 496%g 3meodg®msbwyero
X5F3000 Mgodzool (RAPID-PCR, 9¢@odwgdumedo PCR) s aga-
999 BHOMRMOHY)HBoL  FgomEgdol  Asdmygbgdom. B-god@Eedsbdo
396g00L: TEM, SHV, KPC o 51939 CTX-M 3v@@EHotmqBbobEgbdwmeo
3969006 ©gBHaJoe  dobbmMEogmEs  M9390L  30dGOEOBsGOOL
9900MOm.

330930L 99009290056 459md0bstry, E.coli-ol 35000960963
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93509005 100% 6gHBoLEGIbEH™MdS odmageobgl 3gboowobgdol o
(3985mb3MmO0b6gdol  F0dsGm. g3y b  5©00bodbML,  G™d
B99mmBsdmmzmowo  36EH0d0mGH03900L MoEILo YIMIZEGLMdS
BoMonm  b3gJBHMOL  P-cod@edmeo  9bGHodoMGH03gd0s s  BsmTo
M900LEI6EH™BOL BsFMYse0dgdol JoBgbo oMol E.coli-ly dogéH ESBL-
23985MMMYPdMwo  B3gdBHOoL  dgBHO-wogd@oBsBol  4s8mdmdsgzgdol
Mbs60. MMAMOE 36MdOWwOs, BYFS- Wod@odsbol dobobmgbgdgwo
3960 206590 os 3¢oHT0ELTo O SO 3OEFIWEIDS. M3
d9ggbgds  3oMd39bgd90L, IPM-030396900L s MEM-396H:m3969d0l
000560  bwmgdom 85%-35 Fgobos®Bmbs 9n39dGwGOMds. h3ggbo
33930L 89009350 CIP-3030m3wmdlszobols odsMmo ©sgodlo®os
70%-0g O9bolGHIbEGHMds  E.coli-bl  0bmesb@gddo,  sbgmogg
05b396909w0 do3009m LVX-g3mg3ammndlsgobol, AMC-
59mgdLo3owob/3wogmmmboll s  SXT  G6®0dg@Em36Hod/bLrees-
99@HmdLsbmerol 300500,  580bMm03MmB0Id0Ib AMK-
500353060 8900569000 9x39JGHOO0 5©0dMBbEs o 0BMEsbEHIdOL
73% 09363dbmdosty ogm ol  Fododm, bmem  agbEedogobols

d90mbggzodo dbmarm 42%. Bggbo 3330l borwmdzgabg dgodwgdes
0mggol, MHmd FbmEwmE Mmombo  bGH0dOME030 TJodwgds  Asdm-

9496999 0dbol Bodlodogr Mo 989G E.coli-ob Lafiobssw-
00093m©, qugbos  CST-3mobBobo (100%  dGHI6MdGEMdOm),
PIP/TZP - 30396530¢06/&sbmdsg@sdo (88%), IPM-00039b6900 0o
MEM-996m396990 (85%).

9030 ®-3969H03O0 33wg30L FgEgyo© ESBL ds36m-
©M30M909wo  bmbBmzmdom@o 0bxgdsgool @odmdfagy  E.coli-U
93509080 459m3wobos CTX s KPC g9bgd0. 3gbogowobgdol, dg-3
©5 89-4 05md0ob (39835 ML3MMH0BIBOL s 063000GHMMYOOL doTsHm
2396mGH03MMo© HYHBoLEHIBbEGHME 8¢edgddo dmbgmbos CTX, TEM s
SHV 996900L ©9®9d3os, bowm o6 650dxddo 3906 396900056
9o  ©sgogbods ESBL 3wsbob TEM Godol 9w@sb@wdo
39b9d0: TEM AS 104 E, TEM AS 238G, TEM AS 238 S .
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L5393b0gH@ Losbery:
> 0356580 30039  Bo@oMs E. coli-om 4s9mf3-
99900 benbmzmdow®o 0bggd309d0L 30303 gdolb 33ag39;
> 23960boBwgMs  Elcoli-ob Mmoo  Beabmzmdonmo
0bg39J300bL 350maf393 3M9d “oMygmz0m dad@ghogdl dmmols;
> doegdmmwo ogbs  dmbozgdgdo Mgobodsgomer o
09H 530w 2396gma0@wgd9gddo ©05530gLOMYOMEO
Bbmzmdon®o  9Fsdgd0L  9BEGH0d0MEH03MT03OMdYO
93MdbMdgEmdol dqlabgd;
> 53000l Mgaombdo  3oMm3zgmso dmbs MHYHBoLE -
BE™doL 396900L 30MHIMEs3E00L o©gbs £. coli -do.

1539360960 M s 3M5gGH03MEO VOMIIMEGdS:
> 900900 dmbo39d9gdol gomgzsolfjobgdoo ESBL-
ol 35303009090 E. coli-0b Bo6mm 3030391900l 250m,
90933995 09309605305 ©935009dsMd JMBEHMMEOL gHmgbmyen
396@®L  dmbEgl  yzges LoosgbmbiGogm d@sdol ©g@gIgos
B-a5dBHodsBol 30m©E06Hgdsby;
> 299m3e0boo sFoMol L553500dgma3mgd0l
695600530 @5 0bFIBLOMG-MgMs30m gbymBoM9dgdT0
©ogodboMgdmmo  E. coli-ob  6gBobEgbEmeo 938900l
000500 43905Dg 989JEHMO0 BGH0dOMEH03900;
> 2309mg3wobs  9BbFGH0doMmEH039d0,  OMIwgdTs 53
9HO30Lom30L 390 L 9B9IGHIOMds  bmBMmImIomo
0bx9diool  qedmdfzgzo E. coli-ob  80dstm; smbodbmero
0683m®T5305 3500593995 OHMYMO G ©993500JO30S JMBEHMMEOL
9O36m@ 396GHOL, g3 9FoM0oL MYROMboL LEHEoMbIMYdOL
9Jodgol;
> 21939, Imbs398900 35593995 K 9bo330L Tglodsdols
LodLobMMIOL 9GBHOMGHOM3MO s JIZ0MOMWO MYMHI30vIE0
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©0bolidogdol Iglisd)dog9des.
33930l 303HMdOMEMy0MHO 39001gd0:

> ESBL ©535005b3v6 3090 d9;mm@o;

> M350 ©obol LobgMA0MEMdOL GHabEo (DDST);

> Kirby — Bauer-ob @ol3-©@oxmbool 9gomo;

> 3b6E0d0oMmE030L d0b0dscrMo 0b3odogools
3M6396@®o300L goblisBmgms. LobGgds E-TEST s Lg®omwwo
2396%s3980L Igommo .

33930l domgodomcmo dgomogdo:

> 30639Wo@0 d0MmJodomo GgbEgdo;

> API 20 E-80360030b 0096058035300 domdodory®o
A9bBo.

33930l 8m@y3nwn®o dgmemegdo:
> ©b3-0b gduE®od30s;

> 30dgHoBMo  xoF3MM0  Ggo3o0ol  Tgom©o
(PCR) ;

> 999 BHOMRMOGHO 535OMBOL 49edo;

> 693960 30060H00BE300L Ig0OMEO.

@0oEINGOMEo dodmbogrgs
Bonbmzmdon®o 0bxqd30s (Esmoby®molodyzs: nosocomium -

Losg0aYgmem, dgmdbmeo bodygs: nosokomeo - 535IMYMGOL
0mgwys).  x9Bs33oLl mgmom  mOasbobsgool  g3dm3mero
M9300bsMmo  doOML  AsbLabMzmgdom,  Bmbmzmdon®o
065399300 3M0ob Bydoldogho 3eobozm®mo 0bxgdommo osg3swgds,
60Igwog  353096GL  M30maMEgds  33Mbsermdol b dmgarol
36mEgbdo. 01939,  Los39IYMBMl  3gMLmbowol  6gdoldogMo
0693943099600 553500905, F9630MMGOMEO 50539 Fgbmdsdo dobo
0m05000L 9900039, OMIGEoEg  9Msbsod  3ogdoMTo 56 sMoL
Lod3BHM3gdoL 2459m3agbols QOOOLMIO (Lbo9390dYmBmTo
94ma3bs/s0gmaboll @MHmb). 0bxgdsogdl doohbg3zgb  Loogsdymamls
3050, 07?9 0LOBO Z0MIMHEYDs 1553500TYMmFBMT0 FJoMJOOL 5G5bs 3D
11



48 Losmob 9909y (00 T90mbgg39d0L  godmMoiEbgzom, GMmEILss
353096¢0 8009005 BI3MOBIM IHgligdvIrgdsdo 0bxgdszomo
©553500900L 063190530996 390000, HMIWOol bobyMdwozmds 56
39GHIL 48 Lo5™0o).

Bembmzmdonmo  0bxggdzogdo  LgBombmwo  bsdgozobm-
LM E0SMEO, §3mbMB0MMHO S OMOHOONO FOHMBEGTsS (35¢03JNIE
063 9bLowe MgMa3osdo.

BmBm3zmdon@o 0bx39J30900L godmdfizgz Jyotm doRbgmeos
9036mmeMyb0bdgd0, OHMIWgdoz  LEHIEoMbsMdo  bobydmdwoge
5MLYIMBOLOL 5@I3EHOMPBID MLGdME 30MHMBIOMSB. gl Fgodegds
0gmlb  bm3zmgdo,  35d3gemogdo s  3009Lgdo.  LoJoMmgzgwml
96535¢3OHMBOWMGI0 LGo30mbsmgdol m39HL Bsfoerdo
Bonbmzmdon®o  0bxggdiogdool 2s0md3g39ds  09dBHYM0gdo

339306905,  mwdgoms  Fomo  3OMEgbGHwo  89950039bemds
LEHO30MbsmOl GHIOOGHMMOoOL  FsMAwgddo  39MoMgdl. ol

©59Mm307g0Mos  353096GHd0L  3mIMsostby,  0bxgdsool
@M350bo30sby,  96G000mEH03go0L  4odmygbgdol  ByEHobme
365J3035%9, 399mygbgdyeo Jd900m©gdoL 0653943096
3MbBHOMEBYs 5.9. (Vincent...2003; T. Koiava... 2017). v3565b369w0
fangddo  Lbgoolbgs  d399bol  LEsgombs@gddo  Bmbmzmdom®o
0bggdaool  godmadfizgzms FmMOlL  oEIMHMBL  4MST-wJoMHYMBOMNO
05J®9M0gdo.  bafamsgol  BboMol  0bggdgoom  g9blLogzmm®mgdom
bdoMmo 0683030600056 3530963900, HMIWGdoE MOMEMAOME
3969530093580 2o0sb I3MMBsMdOL 3MOLL, slgz9s MgobodiEools
©s  0b@gbloMo  mgMs3ool 3530963 9ddo3  (Stephen...2001).
3530963900l 0680300730l bdocmo 3obgbos osabmliBozmemo s
15990E06M IMYmdOow™MdgdOL 2s3mygbgds, slggg 993gMLmbagrols
bgagdol odswo 303096s. 250m33wgmo 0dbs 396G 0wNEGHMM-
bmEomgdmwo  36930mbools  Fgdmbggzgdo,  sbgzg  Lobbarols
obggdiogdo, Gmdgaos 05353006900 395G
06@H®0396996 35093 JOBEILITsM©Y  4DgooL  06939J3090mb.
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Loy 069399309d0L doMomoo dodmadfjggzos E. coli. Moy Lbgs
3339000 E. coli 56 508mPBbs m30Ms@gbo 4odmafgg3zo dogdgcos,
0dge  dobo oo Lozdsme 360d3bgwmgsbo ogm. splsbodbsgos £.
coli -0m 35630600900 06139d30900L WwmIswobozos bbgoslbgs
230 9dBY: 93900 Lobwbmdo s LGty aBgdo, 3560 s MGdowo
Jumz0gd0, 06FM9sdEMI0bMwMMo s 5.9. (Arndt ...2011).
69o600s300L5 s 0BFIBLOMGO  MYMs300L  gbyMmBOMgdIdO
206Lbg030gds bbgs 30935¢3MMB0WMMO bEsEoMbsmgdo bogsbodoom,
Omd  Ljmbgo of oMob  39dogo  3mbGoddo  353096¢Ls s
099039MOLMbsl FnMOL. 49O 530bs, 3530963Jd0 993900Jd5MIGd0H
965350M0(3bM356 0635B0MG 3MIM39MOIOL. 53 gobymzowgdgddo
363080360030 3093565¢HJool bobamdwogo asdmygbgds gdbols
300Mmdg0L 930900l LgwrgdEosl, M®mAWgdLsE  ROIMMYSEXIOdIPIM
MH9DoLEIbGHMBOL  99goboBdgdo  sbGH0dOMEGH03q00L  FodsGmm. sy
0BOEYds sy  FgMdbMd0sMg  AM9T-9MYMBOMNO  BSJBHIM0JOOL
000aMoMds.  Fogoomo©, Mmameoagss  E.coli, Klebsiella spp,
Acinetobacter baumani, Pseudomonas aeruginosa, Citrobacter spp.
g439wody IgBHo LHmOgo gl dozmmdgdo  sMoL  LEGsgombamdo

2393039 gdEo 063930900l dobgbo.
Bmbmzmdon@o 06539309006 999mdf393900006  dGHIMErol

363 gds 0o Hsbos o3 (39390 J39Ybol BoMAWgdL s
AbmyErom JobIEHedgd0 dgodobs. LfmMgo s3sb ssbiEmMgdol 2001
P9l x968m-1dogH 8999985390900 ZEPMBIMMOL  BHMSEHIR0,
MHmIwdog  bobasldomss  bomdgedo,  GMI 93009090
MH9DoLEIB6EHMBOL  FmEg39Oo  d9dsboBdgdol godoyz®s, Moms
39043656 M9BoLEBHIBEHMBOL OsABMLEOMGOOL sbowro bsdwowgdgdo.
3393990 98 Lyg®mdo  0b@gbLbowmGs  B0dEobaMgMdL.
50b08b0Eob  4o8mdobotyg, o0  0b6x39d30900L  AsdMIY3g3MS
2393039wgdol  dgbfogams ©  996GH0d0ME03900bsd0  IMHAEMdY-
@edoL  A00m33wg3s,  bmem  890amd  sbGH0d0ME03MmMIBOL-
396@™d0L JoBgBgdOL sYYbs IB0TZ36gM3z5605 S 9B YOEXPMASL
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oM 30053L. 0939, MMAGME bbgs 939ybgdo, LodsMmmM3gEMmE oS
Bmbmzmdon®mo 06ggdzool LHMszgo ao3mEgag dob 3Gmdergdgdol
§0b6s8g. 96EH0d0MEH03MOHHBoLEIBEGHO  FEodgdolidgdsdnmmgdgeo
053900l 30Mdgdosb  459mIEobsMglodsMMNZgml  0930MMd53
doom  o6356qmemgds  Ne29 2017 (gl 11 056356L, Mol
150399939 BY 3993996900 06 96E003MMBMWoMIBOLEI6E-
®d0b Lofobssmdgam 2017-2020 §engdol gem3gbmeo bLGHMms@gy0ss
dobo  gobbmM309wgdol Lodmddgmygads, Mog dowrsob oo fjob

23905©AFM 0 BsdOK 05 50b0dBMo 3OrMdEYTol ILdEg35.

530 III. 890093900 5 500 gsblixs
0FoMol  Mgyombol  3wobozqgddo  Ecoli-oo  53mf39meo
Bonbmzmdon®o  0bg39d309d0L  gBHOMEMmA00l @Iy bols o
96EH0d0ME03mM9BoLEHIEEHMdOL  3hmzgowol  dgbfagerol  dobbom
330935 PoBoMo M g&oedo:
> E.coli-0ls g59mymas 30m@maom®o dsborgdo@sb s
3bBH0d0MEH03MMHIBOLEIBEHMBOL BgbMEH03MHO Asdmzegbo;
> 69BoLEGI6EH™dOL 05309190 296900L
©9»3deos-
9Jb39M0096EGH0  BsBHMS JoMOMOI©  Jogrsd dsmwydol Lodo
90 GH03OMBOWNOO0  3¢00bogol  Mgsbodsgools s  0bEgblome
09053008 9bymaz0mgdgdol Babmzmdon®  0bggdsosby
15399 MEM EO05ABMDBO® 3530963 JIOLHAD  sMgdME  b0dMTFgddo.
3wobogsdo  dgmxzo 3530963900  bnbmzmdon®mo  3smmygbgdom
06830306900l 439wsBy oo MOL3Z-XFMNRIOL  Fomdmoybgb
LsdgoEobm  3gOLMbswmsb dmdogo 3mbEHsd@ols s oo
5mEgbmdom 0635BowMmo 3MmEgEM@gdol asdm (Teresa ....2019).
©535¢ 900, 3dJBHMOS© d90degds Bosomgaml
363000ME03MMIM309, OMIgoi  00mgdol MY sOHYIECs©
14



2300m094gbgds 00 3530963 gd0L  Fodobm, Moz  bgwl  MFymdlL

9bGH0d0ME03900bsdo  HgBoLBHIBEGHMo  FEsgdoL  bgwrgdosL.
29903006569 0d9sb, MmI E.coli sLmEo®mgds 5@sd0560L dMsge

396Lb39390M@ 06639 305LmB,  3smmygbols ©939di300
d9Lodegdgeos  Lbgo@olbgs  domemaon®  dsborsdo.  E.coli-ob
9359900L 0bMsE0s Imgabobgo  9dwgao BodMdgdosb: dotro,
Lolbero, bobggwo, FMHowmdosb bBosgbo, dommmaom®mo Lombyg
395@®5wMM0o 3960L s oML 35009EJMJO0Ib.

3.1 E.coli-obs 56¢0d0m@GH03mmybolidgb@mdol dglfsgerols 95093900

332930L 30039 9039 39639bmOE0ggem
3630000 E03033MIbMdEMdOL BPMG3MNO0  d98m3mgbo.
9Ju39M0d9bGo  BmoEs3zEs  B3dBHIM0GOOL oDmsEosl
0009630530353050 BE9DIMEMOo dodBHIMOMEWMYoWEOHO GgomEgdols
399myggbgdom: 13390 96Mggdbg Lobxol @omglzs, G909y LYBMS
3@GHWOOL  3sdmgmas ©s 0 6GH0R03530s. Fglfogwowo  odbo
E.coli-ob  56&0d0mEH03900bodo  damadbmdgaemmds s  bimobobyo
GodOmem  b3gdBHomolb  P-godBHeds®s  3OmEgbdgool  (ESBL)
©939d300L dobboom.

B396L F0g® BodeMmgdmen 33eg3sdo  dgbfageowo odbs 540
608wdo. 50bodbmwo 60dwdgdosb 236 56 Fgglisdsdndms h3z9gbo

330930L 3096 gomzgoobfjobgdmen  9d30GMorme  (Fsbogrol
35620L056MdoL 3M0GYH0wMTo) 3OHOEHIO0MIGOL :

> 60380 3mbEsd0boMgdmE0s;

> 33930L [ehiseri Sy IOONLMYO0IMIQ
360036903560 J03MMBEMs o6 50Mm0mgLY;

> sdmoomgls  Candida-lU  g3smHob  bmgm s  Msd-
©O©IOOMO B530¢900.

82 b603wdoob  sdmomgls  AMT-IIOIOMNO  B3JBHIMO.
sMBgboo 222 60dwdosb: bsbzgubg dmoms - 89, bolbwby -

15



52, 9orq0by - 47, 3960l s FoMmoL dmd@olL 35093HIM9d0L §396M0sb
3090 B0MEMP0M LoMbYHY- 22, FMoEwmdob bogbbyg -12.

Bgdmo  Bsdmmgwowo 222 609M80sb  E.coli  s0momgbo
dbmme  48-00, GMIGDoasbog 26 s03mbs  IMwE0MgBOL-
A9bGHMo, Mog 9goagbEs podmymgowo E.coli-ols 54 %-L. 174
600980056 00gbEH0B0EMGOMWO ogm 89990 3Ms3-6ga5BH0MM0
dogowqgdo: Klebsiella spp, Acinetobacter baumani, Pseudomonas
aeruginosa, Citrobacter spp, Enterobacter cloacae , Serratia marcescens .
0FoMol  yzgmo  3mbdo@owdo, Gmdgwog ogm BsGovwo B39l
33093590, 36Mg35woMgds  Klebsiella spp. 359m3wgbs. Bo@oMgdmwo
33193900L 9900039 s 800gdwo dmbszgdgool sdmdsggdolsls
390030bEs, HMI MH53-5MHYMBOMO 35dEHJM0gd0L 3330580
E.coli 895009,96L 21%-b, bomerm Hgbob®gb@mwo E.coli-ob fowoo 12%-
L. E coli-ob  s3momgbgs  bodwdndosb d99gabsoMs
2390565fows: oro-6 (12,8%), bobggwo —12 (13,5%), Lobbero -2
(3,9%), bsgbo FMHowmdosb —12 (8,3%), domewmaom®o bombggdo
30GOME0 35009BHJM06-5 (22,7%) (bGoo 1).

sb®o¢ro 1. E.coli — ob sdmmglbgs 60990980056

BomemyomGo Lgem 908013309 wewo sdmmglbogno %650 9bMds
3slssgmols 6087893 0lsB526mdS E.coli s8mmgliogmo
aslisbgengds GomRgbrds E.Coli-ols
85600 47 6 12,
8
Gsbggamo 89 1 13,
2 5
Lolbemo 52 2 3.9
Bsgbo 12 1 8.3
JHombosh
BommmaonGo 22 5 22,
Lombggdo 7
50980 B
50D 00056
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omEgbmdM035  E.coli-ob  0©gbGH08035305  FoMHIMOL
655390l 60039d0sb, Foa®sd 3OHME3I6EGHMEO FIBRIMEIOOL
O™l Ecoli 360350090 dommaow®  Lombggddo
(©05®53s 1). gl B0Bvdgdo SIS JSMIBIMJO0B, Mo
9900gds  0ogymlb  ©93538060gdMwo  E.coli -0l domas®ligdol
B0OHIoMIOOL »bs®mab (Elio...2018).

25%
20%

0% | L 7
0

5% \‘qr-—é%—

0 % T T T T
Q Q Q o
& & ~oéo’ Q? <
663@ ) :png \\ab < .@’éo/

@008M305 1. % 09935050985 5002009b0¢»0 379¢H96960b bbgssbbzs
8002012802950 Js5bs¢r980256.

6098900l 5630d0ME03MMHYBOLEIEEGHMIOL do3MMdOMEMA0MHO
sbsemobo

36&H0d0ME030mM3HBoLEI6GH™dOL 239bm@E03mcmo 33w930L
Bo@otgdols 8909y, ©ob3-oxmBool Igmmeol s ESBL
©53503LGHWMIOI0  GgbEJOol  godmyabgdom  sYobs, MH™I
o0Fo@sdo  Logdom@  LogwyMmoEgdm  damdstgmdss  E.coli-ob
M90oLE/GHMwo  FGsdgd0L  ©gBHIJo0L 053LsBOHOLO.
9b6&H0d0ME0303MHIbMBYEMdOL Fgbfiagers dmbs ©ob3Z-oxzMHYHO
dgomEol  499mygbgdom, Lowog  Lbgo@sbbgs  sbEodomEH0z0l
XJIBIOO 5 05MdJB0 0gbs As8myYqbgdyaro. FozMmmMABEoBIoL
936" dbMdgmdol 05639690 gd0L 2450Mmm3ws dmbo
»9B@0d0MGH03900L F3MHd6MdGEMmdOL BHILEHOL g3dm3wmeo® -EUCAST
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(European Committee

on Antimicrobial

Susceptibility Testing)

bEHoboMGHom. 3393000 53mygbadmmos EUCAST ULEsbost@o-
396005 9.0 (dogwsdos 01.01.2019 Ferosb). o8mygbgdmero odbs

9b6GH08030MMdMo  IMmdbmdgwmdol  ©obzgdo

(35@®oxgddo 50

3oeo) Bio-Rad g3o®3dob. sbGoedo Ne2 8myggsboros s6EGdom@Eozgdo,

Om3gwoi 0oym  2odmyabadmwo  E.coli-lb  95@0d0mEH03m3y6M3bmd-

0®dob 3obLEBEZOOLIMZOU.

3b®0ero 2. 565080039800 B58abs0335¢0 05 5839305975

N 30M9305¢) 36EodomEBH030L 3mbggbd™sso | 0bxodogool®
™ slssbgamgds 5(339) ®bgdo (33)
1 AMP Ampicillin 10 14-14
2 AMC Amoxicillin/clavulanic 20/10 20-19
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/sulfamet 23.75/1.25 14-11
hoxazole
3985¢Mb3MMH0bgd0:II-momds Cefuroxime, II-0m0tmdos

Ceftriaxone,Ceftazidime,Cefotaxime,

18



IV-05mds Cefepime.

39603006300 @5 Fsmo  3MmBBOBIEOGdO BgBHS  WsdEBHMIME
0630303MmMgdmsb:

Ampicillin, Amoxicillin/clavulanic acid,
Piperacillin/tazobactam.

3960dm39690900:Meropenem,Imipenem.

BEHMOJobmemgdo: II-msmds Ciprofloxacin, ITI-0smds Levofloxacin.

5006myE03mBoEgdo: II-0smds Gentamicin,III-0smds Amikacin.

dmbmdsd@Esdo:Aztreonam.

bmengmbogsdoo:Trimethoprim/sulfamethoxazole.

36&H0d0ME030m33MHIbMBIMdOL GHYuEds Bomwow sbggbs E.coli -
ol domowo  MHYHoLbGHIPEGMds  o8mygbgdmmo  sbG0doMmEH03gd0L
900560 (L. 1).

beytso0 1. E. Coli -b 56¢90800(50,30200286360289¢7285

MmO 3bmdowos,  ESBL  360Hm@©300H50s 3000053060
393006305 8030MmMA60D0L IMEE0MmgBoLEHIBEGHMILMD. sdoEH™I
0dbs  BoGo®madmeo  89bm@GHodwmmo  L3Mmobobyo  dgEs-wod@Eodabals
36MHMmO300905Dg. B39b0 330930l BoMawrgddo  yzgws  d@Esdo,
Hm39wdss 2450053¢0bs 9oL IbEHMdS B-q0od@oedmmo
9bGH0d0ME03900L 80350,  BHILAHOMPRWWO  0gbs  P-od@odabals
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http://www.vidal.ge/drugs/clinico-groups/aminoglikozidebi

(ESBL) 36MMm@©3o®gdsbg  ®®dspo  ©olgol  Lobghyormemdol
AbGHom. HMOE LyHs0Eb (LvM.2) Bsbl, omMybzol Bmbol
39BIOMM3Yds  Tgbsdg  omdOL  (39BOML3MEObIdOL s
3Wo3m@mbol 970358 ©oL3gdl  dmGol  dowmomoomgdl  ESBL
oMLgOMBsBy  Loggergy  9Bodgddo.  B3zgbl  dogh  Bo@omgdwyero
13006060l FggEs© 26 MYHBOLEAEHIBEGHMWO FEoT0D, MHMIWgdTo3
300003w0bgL  HgHBoLEBHIBEGMBdS  39BIML3MMO69d0L  dodstrm, 23
93000 s0dmbs ESBL 053003009090, o3 995096L 88%-U
Loghmm  HoMmEIbmdOEB  (oogMsds 2). oD  MIMogEglmds
0BMsbEHJdols ogm ESBL 0953OHmMm©m3otmgdgwo ©s dbmwmo 3
0G0 0ym godmbszerolo s gb 0dgbs oMy MomEgbmdss,
00 96EGH000MEH03MIPMIbMBYMdOL  3H™mFBowol dgsdgds ESBL
05300 ME0MgdgwLs s ESBL  56505360Mm©3060909el  dmMol
3900M0 56 0g690M©s,M0L 25ME 9O Foa30bMM309wgd0s. b
500603bmlb ™3  ESBL  56535360M@©v)306093900  0Bmsb@Hgool
3b6EH0d0MEH03mMgBoLEIBEHMBE Lo3zdom Towowo s0dmPbs.

b9635000 2. 2658530 ©oliz0b bobgmgorgenemdol (gbdo
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@©@03530505 2. ESBL 05360009300969¢0 E.coli-ob 0s@g80000 ©s
L93OYO2B0000 3BHNIROCVO

306500096 2017 §ersdg EUCAST bEobsd@Hoo 3memoli@obol
00056  IMmdbMdgmds obyBOZMHgdMm©s E- GHgbBoom s bggbo
330935 1339 ©9(Ygdeo oym, dgbsdsdobs  9@sdgdol  bsffoero
200HqbGS EUCAST  Gglodsdobo  LEobod@om.  3meob@obol
dMd6MdYEMdOL  2obLsbL3Ms Pggbo 33930l Bstyngddo
2393Mdg©s  MmMo  Lbgo@olbgs MIC-0gom@om, Gog  dmy3:300s
000900 890929008 3MEgs3o0lL  bsdewgdsl. E-  Ggb@ol
3oog®o©,  Colistin-bg  IMdbmdgEmds  gobbmM30gws
LgHomo  496Bsgzgdol Igmmom, MIKROLATEST 6gopaqb@gd0l
3003wadBHob 2o9mygbgdom. m&mozg GHgbGHoo dowgdmwmo gwgygdoo
0096@MM0 0gm 30 olEGH0boL oo m. 30obEHObol dobodswry®o
3506300069090 mbBob 3e0bozmemo bsgzmbEOHME™ FaMEowgdo <

2 3p/0 895009965.  yzgems godmzzangeo d@sdo dyMmdbmdostyg
50dmBbs 3mobBobol dods™od.

00MOMINE0  0BMWBFHOL  ©IHIms©  adBbowgobsl
50dmBbs, M3 oMol 0bmEsbEgdol 100% ©gbobBHgbEmwos
396030@06gd0L,  39BML3MMObgdOL s IMbMdsgEobIgdol
000s0m.  83% ®9boLBgb@wo ogym CIP-godOmgemmdlsgobol,
LVX-@mggmawmmdbsgobol;  67%  6gHobEab@mwo ogm  AMC-
59mgdLo3oob/3wogmmbol 95308 s  SXT- GHM0dgE™M36H06/bvy-
@399 GHMJLoBMWOl  dodstrm.  Ecoli  0Bmwb@gdol yzgmosby
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Jo@owo d3mdbmdgmds  (100%) sgodboMs CST-3meolEobols,
IPM-080396990L s MEM-896G:m3969d0L d00s00, bmenem PIP/TZP-
3039M5300b/Gsbmdsgd@sdol  (83%) s 67% AMK-sd0353060L
300560 890509000 B5309d0 (©05Msads 3).

100%

H= LA T sl

L

A ¥
@&gfﬁ?m? w§=§§§§§¢@§

4

i
&

F8E4S

©033(305 3. Fstr0l bodd98osb gsdmymauoero E.coli-b
56(90802H030208636289¢7 2B

Bobgge0@b Asdmymaowo bsfersgols Abo®mol 0BbmwsbEgdo
50dmBs  BomoMgBolBBGHMwo 7 BFG0domGH03oL  FodsGo.
39600Mm, 359m3w0bos 100% HgHobBHIbGMds 99900930 X3IBJOOL:
396030@06gd0L,  39BoML3MMObgdOL s IMbMdsgEebIgdol
dodsmm. 30%-byg bozwgdo 93MmAbMdYEMds sgodloms: dgmeyg
050006 BAHMOJobmEgdol s  50bmyEozmbBoEIdol  dodsGo.
slg039 BgMIbMIYEMDS BOJLOMS LYERMBOESToEOL B0TsM .
50% Bogzergdo  dp®mdbmdgermds  oxgodloto  dgLsdy  0oMdOL
BGHMOJobMEgdol s dYE-5gBHodsBs 0630d0GHMMYdOL, J9MIm©
AMC 900560. bmgem  9qbodg  GHomdol  s80bmymozmbogdo
390b560Pmbal Fgdbmdgmds 50%-3o. Mog dggbgds, CST, PIP/TZP s
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3960539699990L  dodomo 3o6Modom  sxgojboMs 100% s 90%
3Md6MBYEMB(OsRMTs 4).

14 100%
90%
B0%
T0%
60%
50%

7
&
5 5 40%
4 4 S 30%
20%
10%
0 0 0 0 0 0 0 g

Lr’;\?f\"’l Wttt gB b C o g g R gt @0 o o et ®

12

10

o M B @

@©058M305 4. bsbz9¢rolb bodwG9bosb gsdmymaocmo E.coli-b
56(90802H 0302803 (6B Y8

00MmMyome Lombggddo, s0gdmwo 3960l s Fool
0993H0L 35093 JMJO0EIB 0BMEsbEHYOOL 33c0g30Lsl  50TMBBS,
6md  Ecoli H©gbobGbGmmos 6 bGH0domGH030L  900sM0).
390600dm@,  a50m3wobs 100% GgbolGgb@mds 89090
3b6F0d0oMEH03900L6  JodoMor:  3gbogowobgdo, Qo
3985mb3mM0bgdo. 80% GgHolBgbBHMds sgoduots CIP,
LVX, AMC o SXT. bsdo 9@odo GgbobEgb@remo sdmBbos
396039699900l doTomm, 3oz 9950306 Fg@dbmdgemds o0
X250l dodoMron 40%-9.  9mbmdsdBHodol  dodsro
sgodboMs  60% dyMdbmdgermds. 100%  da™dbmdgermds
E.coli-b dbmgwmo 2 s6@GHodom@ozol - CST s AMK dodsto
3dmbs 9gbotPmbadmero, bmwmm 80%-0sbo gemOL, 39MHImE
PIP/TZP 803560 (Q00s3Msds 5).
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10035
50%
BO%
T0%
60%
50%
40%

30%

20%

ENEEE .
0 o

& Pﬂ\*v(& ot gt et of o E o ot @ dﬁ“‘ @0 cﬂ' o* e

003305 5. 396(95¢79(50 3960b s TsEob 8r9GHob
3909999805 59829¢m0 Boaemg029H0 Loobosb gsdmymaroemo
E.coli-b 56(908002H0,3086%3b289¢7 285

Mo 999bgds LolbEoE 0WIbEHROEOMIIME 0DBMEILDEH IO,
™®ds 2450053¢00bs MH9DobEgbEHMds 39bo0wobgdol,
39BOML3MOH069d0L,  BEGHMOJobmegdol,  sdobmywrozmbogdol,
9mbMmdsgBHo8gd0L s Legambosdogdols  dodsMm.  m®MTs
0Bwmbs®ds  ohggbs  TaMdbmdgomds  3oMOM3Igbadgdol o
3MmobGHobol dods®mm. gMmds Lobberols 0BMWBEHTs  Fgobs@hmbs
03636MdgEmds: 39350530006/ BoBMdgBHodob, 530353060l s
50gLoE0w0b/31539Mbol J0dsM0 (©0saMSTs 6).
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25 100%
90%
B0%
70%
60%
50%
40%

30%

20%

10%
0 o 0 0O 0O 0O O 0 0 0 0 0 gy

S \?"‘@z‘;ﬂﬁl e eSS S L U LV L N = AR e

@033650s 6. bobberols 6099898056 gsdmymaoero E.coli-b
5b(H0802(H0,30288(IbB B

3Oowmdol  0©IbGHOBOE0MGRMEds  gemTs  0DBms@ds
290003065 I EHoMIBOLEIBGHMd. 39MmdmE, s0dmPbs MyBoL-
396G Mo d90ga0  BGH000MEH03g00l dJodsm:  39boowobgdo,
398omL3mM06gd0,  IMbMdsdBHsdgd0L s  Lmergmbowsdowgdo.
bowen  g@mOdobnmgdo,  s90bmywozmbBowgdo,  3sMmdM3gbgdgdo,
3M@obGobo s 063mdo@mmgdo, oxgodioMs  dyMAbMIGEMDS
(©005M535 7).

1.2 100%

ELY)
& &
&

(0] 0
S
£

M o

0
s
&

O o

0o 0o 0 o
SSSFSFFESES
SEFFEEFEYSF ST

038305 7. FH0ermdob 60d=ydgdosb 3sdmymaoero E.coli-b
56(H08003(H0,30283 636289 Bs
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5060350, sFo®ol LodgoEobm 5{i9LgdYEgdgdOL
6gobodogome  gobymzomadqddo  obmwomgdmwo  El.coli-ob
9bGH0B0MEH03MMIBOLEHIBGHMDS  1o3dom©  Tooo  0gm. 0¥
239630bowogm yzgms bobol bodmdl gMms@, Y3zgws 0bmEsb@ds
3o9mogaobs  100%  GgbobBgbBHMds  (39BIMmL3MGObgdol s
39603006930l F0dobrm.  sbgmo  Foowo  MBoLEBIbGHMBS
39B°0ML3MmMH0bIdOL J0ToMML HA0MO 56 5MOL, Bog™d s©fgMHow0s
bmyogemo 9339306008 dogM, dsgowoms: CTX -ggnm@ogjbodol
dodsm 71,2%, CAZ-3983Esboodol 54,0%, FEP-395393000L 54,0%
©555304boMgL  3mOHIMNB3IM3s s 33319350mMs Xax3ds (Kutsevalova
..2020).  sbg3g MBS 5ObOTBML, GMI  BgImmBITMMZEOEO
363000 E03900L Moo MBMmO3LMdS BoBo® 1B3gJBHOOL dyGS
@odHodmMo  BGH0doMmEBH039005  ©s  domdo  HgDolEGbG™MdOL
Bo3mygoodgdol dobgbo s00L E.coli-ll dogth ESBL go0356M00mgdveno
139JAHOOL  d9BI-JBHOToBOL  J9BMTTs3900L  bsMI0.  HMAME3
36mdo0s, 090 @odBodsBob 3sbobomgbgdgwro 3960
2396@ogg0m@os 3 sBHIosdo s SIOWOBE IMEILIOS. Sbaeo
3obol  ¥gGHo-wodBodmmo  sbFodomEozo  Fmbmdod@oedgdol
9600059090 ATM-sD@®Mgmbsdo sM59x39JGMm0 50dmhbs. 50
3bGH0doMEH030s 299053065 115 % d3MdbmdgEmdo.
396M3m396909900L F9dmbgzgzsdo 30 doMojom, IPM-08039698 0o MEM-
096 m39bqd0L 30050  0BMWBEHIdOL  85%-0s 390b50Bmbos
03MIBMBEMdY.  50b0dbwo  s6E0d0ME039d0L  E.coli-ol d0dstron
®omJdol  sbscrmaom®o  9x3gdGHOMds odbs  sdmBgbowo  Lbgs
33¢MGM9d0L doge (080396900 - 97%) (9P m3gbgdo - 98%) (Kutsevalova
...2020).

ESBL-353356H00Mg0we0 L39d@eob 09BO-gd@odsBbol
dsbobomgbgdgwo  Ecoli  250m06Bg3s  bbgoolbgs  xama3ol
9bEH0d0ME030L 303500 Tglododolo HIBOLEIBEHMdOMm. Togow0Ms,
396@98030bol  B0dstm  dgoygbl 80%-L,  303OHMBEmILs3bOL
dodson 40-60 %-U (Hoban...2011).83960 33930l dgogyow CIP-
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30305 gbsgobol d00s6O» ©5530JLOMES 70-80%—-0c09
M90oLEI6EH™dY, obgmogg  9oB39bgdgwo  dogomgm LVX-
9303w dbsgobol, AMC-s9mdLsgowob/3wsgmambols s SXT-
&®009¢M3600/bEwg3s9gEHMJbsbmeErols 80056H.
30360mxmdlsgobol Jods®o 74,6% OIBoLGHIBGHMdS  sefigdowo
9930 3009HGL s MBssg3EHMMGOLs3 (Kibret & Abera... 2011), Gog
obEml sl B396L 9093g0msb.  s80bmywozmbogdosb AMK-
500353060 89005690000 9x39JGHMOO 50dMBbEs s 0BMWLbEHIOOL
65% dgMdbmdgo ogm dob  Fodsdm, bmewm  a96¢sdoiobol
d90mbggzedo dbmeme 35%. 5d0bmywro3zmbBogdolsdo  dbgsglo
M900LEHIBEHMBS  sfgMs  93BHMMIs (CmonsauutoBa ..2020), Losg E.
coli- ol 3mE0MmYBoLEYBEGHO 3Bs39d0L MgBOLEHIEEGMBdS ogm 37%,
bogm E. coli- 36G535¢0609B0bE96¢ M@0l 30 53,3%.

B39b0 330930l LygmdzguHg 99odwrgds 0md3sL, MMA dbmerm
mmbo 56E0d0MmEH030 890dgds 958mygbgd e 0gbsl dsglodserm@a
9%39d&WOs  Ecoli-ob  Lofobsomdogamo,  MmameMogss  CST-
3MobEobo (100% 93M3bMdgEMdm), PIP/TZP-
30396530w0ob/@obmdsod@sdo  (88%), IPM s MEM-396Hm396900L
(85%) (00opg™sds 8).
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9b6&000mE03MH5BoLEGHIEEGHMBdOL sbgomo Fo0owo
0563969090 390mf39M9wos  domgwo  Gogao  dobybgdom,
390dm: bgds 3530963900l dogh 3BE0d0MmE03900L
030069099M5© © )3MBEHOHMEME 2odmygbgds. Lodfjrbsmme,
bdoto 50l go3mb@®mMmmgds  GgmdwgdgEos, M50
33000MBH03900L  99dgbs  Losgmosdm  Jugerdo  Y4m3z9eazsMo
69393G0L 39MHgdg bgds, 0vbgEogzo 0dols, GMI 396mbdo
Xo60MMgmdol o330l dgbabgd 2015 figavl 8930000
(33ogds  M9393GOL  oMEOWGOCMdOL  Tglobgd,  Topa®sd

Lodfgbodme, 396 Bmbs 396Mmbol 9i39JEHGMo© sOLEWEgdS.
OmamO3  dmygblgbgdom,  BGH0doMmEGH039d0L  Fodsbro

H9DobEIbGHMBOL oAgbsl 48-72 Lssmo LFoMmgds. sdo@md,
bdo® 905393500  9gBHOMGHOM3Mo  I3M@boemmds  ofjyqds
05650009, Lsbsd 9oboloeg®mads  9BEGH0dOMEHMMgDoLEHIbEGMdOL
LOSm0, 5853 090dergds  s8mofizoml  sbEHodoME03900L

5®3LimMo s6Rg3560.
300093 960 QO 36MdgTols HomBmog9bl
96300d0mE03900L 2499mygbgds dg3bmzggegmdsdo,

0990310639 gmdsdo s 89093Bomdsdo, GMIWwgdo dg0yma
33000000  3OHMEMJ300L  X9FZ000 953060l MMHYB6oBITo
sefiogl.

g4m39e039g  H90mombodbmeds  9godawgds  gedmofigoml
MHgDolEIJGHMo  FFHIgooL  LHOMsgo  asdMogwgds o
393039 gds  Fmbobgmdsdo oMo dbmemme Bg9bl Mgaombdo,
905090 dobo  LsBO3™gdol  Fowds, oYL  vFoMs  sGOL
Lbogmem®OGHm  bmbs,  GMIgwbsg  LEANMIOMIL OO
5m©gbMd0m BHoLEGHO bblsslibgs §39460sb.
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3.2 E.coli-ob ESBL  853600093060309¢00 958900l 9meg3mermto
33wagol  Bgagpgdo

9bGH0d0ME030mM7BoLEIBEH™dOL bbBHo  B0BIBIdOL  oygbo
3969403960 ©9GH9d0bsbEHgdol 00963H05035:300L 2396989
39999 gdgos.  353@ Mool g9bmddo dmdbsMo  FMEH30900L
300m3wgbols s MBoLEBIBGHMBBY 3oLbolidygdgwo  49bgdols

DMLBH0  ©9BHIJ300L  LodMegdsl  Ibmerm I 399Ee-
3069GH03®o  33wg3gdo  0dwgzs,  GmIgog  BgbmGo3ne
3309390096 gOmo©  Lo®IMbm LIMsmol sEEIbOL Lodwgsrgdsls
§o680o9bL. 59mBobstg 5J9wsb, 33930l d90gy 93Dy 23
ESBL 8506030609090 83s90sb 8960bgmen 15 obmmsb@ by
39635bm®Eogwgm B39bL doge Bo@oMgd o 803MMBIOMEIMA0MO
©s domdodow®mo dgomEgdom  godmzmgbowo  MHgbolGbEGwo
9®50900L: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, Ne722, N189, Ne 989,
Ne440, Ne720, Ne861, Ne812, Ne28, Ne591 qos Ne436 dmerg3w9evy®o
sbogrobo.

d9Mbhg30L 3030930 ©s53d306900 0gm 53 0BMEsBEJdOL
36&H0d0ME030mM9BoLEHI6EHMIOL 3BrMBoE Ol godmgzwgbsBy:

> mobds 0BmobEs (Ne254-6sbggerosb, Ne722, Ne 436 o
Ne832  -domemgow®o  gdumsBo  doMol s  Lolberol
390939M90050)  450Mo3¢0bs  MBOLEHIBEGHMDS  39MHBM3GbgTgdol
d00s6o;

> Lo0 o0bmEoobBHdo (Ne861, Ne591-Lolbgro@sh s Ne990-
FOH0Md0s6) sx0dloMmEs FMH3EMOd0MO MHBOLEIOEHMd;

> M35 obmwsb@o (Ne 287, Ne812, Ne 989-8s(0qsb, Nel89,
Ne28, Ne 528, Ne440- bobggerosb, N2720-d0m@myon®o gjuvsdo
Fomob s Lolbeol 350093 9M9d0©sb), M9BoLEGI6GHMwO
500mPBs 505 FoMBH™ 396030¢0bgdoL s (3989 ML3MOHOBIdOL,
6539 0630d0@MmM9d0L 3035M05(. M9BoLE6EH™BdOL

053m0Mgdgwo  296900L  ©9BHIYJgool @ 009bGH0B035300L
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doBbom 6003900 oobowoBEs Jwobozme FozMHMdoMmEMy0sdo
336 MB0M YOO 9900m©9do0: PCR (RAPID-PCR Qo
999c0@03wgdba@o PCR) s H93960L 30060H00Do30s. 09856000,
6md Ecoli L 350mygbmeo 9Fsdgdol ESBL  MgBobdgbdmodol
doMomo  JoBgbo Imosbégds TEM s SHV @Hodol gqbgddo
§o®8mgdbowo  gMGHowmgsbo  dMEHs30gdo. mmdzs  v939b6sL36g
39600m©do 033900605  0oGHwmdl  CTX-M  mxsbol 96990,
2396306Hmdgdmo  MyBoLEBI6EHMdOL Tgdmbggzgdo (Yusha'u....2015;
Hassuna....2020). oggbowo a3Jmbos o M9BobLEIbGHMBdOL
L39gJBH®o ESBL {o@mdmddbgwro  93sdgdolomgol,  dmerg3wmeye-
39693039600 565¢0Bom 2obgobm309emqo CTX-M-1, IMP, VIM, OXA-
48, NDM, KPS, TEM @3 SHV 9969090l ©939d3os ©s 0009b@H0303530s.
dGHodwgdbyGo PCR - 9900m©om Bo@o®mgdmeds sBserobds
Lsdmogds  9Mma33s  9OHNOOMNMMs©  J0a390M Bggbogols
Lo0bGHIMLM g9bgdol $8383e03Mbgd0. s0bodbmmwo 996900l Bodstro
2990996989900 0dbs L3gE0x039M0 36503960 9d0L R (revers) F (forvard)

figzogdo (gbGowo 3).

6b®ocro 3. E.coli -l 8c2¢mg309¢0009650 0©096(90%0,35300b0330b 359029969829¢70

3650096960
2960 bgdagblo (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”
blaVI 5"-GATGGTGTTTGGTCGCATA- 3"

5"-CGAATGCGCAGCACCAG- 3~
blaoxa 5' -GCGTGGTTAAGGATGAACAC- 3'

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

5’-CGGAATGGCTCATCACGATC-3"
blaxec 5' -CGTCTAGTTCTGCTGTCTTG- 3'
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5' -CTTGTCATCCTTGTTAGGCG- 3'
bla AAACGCTGGTGAAAGTA

bla TAATCAGTGAGGCACCTATCTC
TeEMR

blasuv TTATCTCCCTGTTAGCCACC

F

blasuv TGCTTTGTTATTCGGGCCAA

3969%0L @gJoobegol BH6OEs 3gwr-gegddOmgm®Ibo ©s
693960LWwo  300MH0EOD0s. 5838w 03MmbIdOL  30BMLE0DBsEGOOl

se@gmbs@ommo  Joamdgdol  asdmyggbgdsd oMy dodG™
MH9BoLEIBEHMBOL Fo3mEPomgdgwo  39gbgdol, sMsdg o3 g9b69ddo
fo6dmgdboero PoOGow™mzgsbo  FmEHoogdol godmgergbols
Lodw95¢gds IMY3(30.

Bg9blb doge g@bBgwmewo E coli-bU 15 Hgbobdhab@vwmo 8@sdol
CTX-M-1, IMP, VIM, OXA-48, NDM, KPC 996930l 58m3amgbol
30Db00 BoGHIM©S Ag-gegdBHOHMmzmMgBo 1,5 %-056 s2560H™BOL
39wdo. 9du3gm0dgb@Tdo asdmz09gbgm Ladgodgom bstggzo (Sigma),
PCR 3890939000 {o3000b35 256bmGEogm@s  BIO-RAD 535653 000.
330935 BoGoMm©s g 3mMEGML  (3mOEGHMRow0s)  MBoggdlodgGol

3oMI>300L B93NEIHDY. 9939, 90bodbMEo MHIBOLEIBGHWWwO
9859900000 7 83sdo 693966 303000300l  TJOMPO”

d90mfjds CTX, KPC, TEM s SHV 396900l s0lgdmdsBy. 33eg30d0
390m309ygbgon  (AID Autoimmun Diagnostika GmbH, a9635600)
Bo3Mgd0 ©sx3dbgd o FMwEodwgdume  PCR-%g, 6HmIgwbss
dmbigaL $939ML 3006MH0OBIE0S 199396L-L3g30z03MMO
®m@oambm3wgm@Go®o  Bmbpgdol  asdmygbgdom.  33w93s
Bo®o®s  Lodo®mmggermdo 935005  3MbGHMMEoly o
LSBMYSPMGOM0Z0 X SBIODGELMBdOL 9OMzbmw 396¢®do (NCDC).

396gool:  CTX-M-1 s KPC 5338wwo3mbgdoo  gdudg@odgb@ol
390300l o©Jbol Jobbom mMm0gzg FgmmEom AssdMfos.
296L53MMOHIBom ©s306E MOLom CTX-M-1 g9bom, Gsg 0doo ogm
3963060md3d Mo, GMd 3Ibsbzbger  3gPomdo E. coli -ob
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Benbmzmdon® 8@Esdgol dmGol dgobodbgds 53 3960l o3 EgwgdoL
LObToMOL gobld3MMMHJdMo bes (Hassuna .... 2020).

CTX-M-1 2960l 0096¢H058035300bs ©s  39bm@03 — 13gbm@Eo3mmo
3MmMgmo30gdolb  sloygbs PCR  33w93s Bogo@oMgom
39BSO®MMIPIMo  b3gJBH@olb  dgBe  od@edsbol  Fomdmdddbgwro
Escherichia coli-U 3¢00603996 0Bm@ob@gddo: Ne 254, Ne 832, Ne 528,
Ne 287, Ne 990, Ne722, Ne189, Ne 989, Ne440, Ne720, Ne861, Ne812, Ne28,
Ne591 oo Ne436. s0lobodbsgos, ®mA 53 MMoLsm3z0L 3bmdowros CTX
39bob 172 35M00bGHBg  dgBo, bmeom CTX-M  Godob  9d3bo
206Lbge398Mmo  xama0. dombgosgs CTX  99bgdol dMsgsero
350056@ 0o, 439wsby  BoOOME 35063 CTX-M x990
393M(39g00. gl XyMB30 3533w gboeros Amgeoml lbgswslibgs
920mbols  96BHIOMBIBHIM09d0@B  Fogdmer  0bBmEsbEHdT0
(Zhao...2013).

B30bl ogt Bo@omgdmemo CTX-M-G1 99bol  dmeng3weme®o
sboobol  dggagoo  Homdmpgboos  gugdBHHMBMOYAGMTobg
(Lw©.3). g9b0b FgboByzobo BMsadgbEol bog®mdg dgoygbl 585 bp.
3960L 983830 x035300L  3OMmEwIGHIddo  swbodbmwo  ggbo
200m3e0bs 13 9¢oddo: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, Ne722,
Ne189, Ne 989, Ne440, Ne720, Ne861, Ne28 oo Ne436. dowbgogs 0dobs,
O3 99 BHOMBMOJAM05Dg  FoMdmaggbowo  yzgws  bodmdo
396mEH031Mo© M9BobEIbGHMo  J@sTos, ™M  Fgdmbggzsdo
(8890900 Ne812 oo Ne 591) CTX-M-1-960L g¢9daos o6 dmbos.
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254 832 528 287 990 722 189 969 440 720 661 812 28 591 436 +1 .

b0 3. E.coli- b PCR CTX-M-G1 396%9

396M3396909980L  J0FoMmm  d5dBHIM0MOo  BEGH0d0MEGH03MOFBOL-
A9b@MO0L  Bs3MYser0dgdsdo  960d369em3sb Bl 5859mdL
39M0M396505Bgd0l  Bo3zm©oMmgdgo  4gbgdo.  80sLosb,  E.coli-ob
93009000  30MBM396s35Bgool  bLobmgbo o6 LMoL olgmo
06@9bLbovGmo, HmammE Lbgs dozHmmemysbobdgddo, 0mdas w3sbs-
136gEo 33093900L Mbobdo,  JoMBd39B7MBOLEYbEHWO 49bgdo
s530JboMEs  E.coli-ob 0bmsb@gddos. godmmdgb, MHmI dowrosb
doewg dgboderms 356 300b03MMo 3608369¢mds dgodobmls  (
Galdino da Cruz Silva...2020).

36300030OMdMo  MHIBOLEHIBGHMIL  3OMMBowol  sEYIHOL
990099 £. coli -ob Bggbl doge dgbfageo momb bodnddo (Ne254,
Ne722, Ne 436, N°832) ogodbo®s 35Mdm396936m9bolEgbdmds.
00gbo, gl 609M3gdo LoobEHggbm o@dmBbEs dmerg3MEw Mo
330930L 035LOBOHOLOMS.

F9gbododolo, LoGgbBm  60odwdgdo 250m3033W0g0  MROMO-
99933900 - 0XA-48, KPC s 39@50mdg@3)owad@oeds®gdol  36MHm-
©9395@ - NDM, IMP, VIM 99690%g.

Bo@otadmo  33¢0930L 9900900l 0obsbdose KPC  ggbo
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©5830JLOMES MMbO BGBMEH03MM© HIHBOLE DGO FFsF0EE MmGTo:
NeB32 o Ne722 (bmye.4). gg3msgdgb@ol Lbog®dg dgoagbl 753 bp-U.
bomam MBL 8530003009090 83sdgdo 25006s5¢r0bgdmm sOg 9ohom
609x3do o6 25903w06es. abgmo  9Bodgdo  4oblozmmmgdom
Lobogomms  3wobozmdo s 930gdommmyoMo  m3selabHolom
290m80bsMmgMosd B39bL dogH dgufogewo VIM-, IMP- s NDM-
39605396995H900Lsm30L  TobolosmMYdIWos  FoMOE0  J5Eow0BMMmO
5dH0o3mds BoOGH™ L3gdBHOOL B-wodBHoedgdol JoTdsMm o 90 53w9bgb
930 3bMdYEMBL f-enod@odsbol 0b30d0oGMMmYd0L Bodstm. dglisdsdols,
900980 890930 9FoM0l 3mb30EowH LgdBHMmOOLLMZOL IPIOOMO

05639690950 d90demgds 0gbgls dohbgrero.

254 632 528 207 990 722 280 980 440 720

—
g B E X R . -
254 632 528 287 990 722 160 900 440 720 001 612 28 691 4 e -

b0 4.E.coli- b PCR OXA-u KPC NDM MP VM 396%9

34



sb®ocro 4. E.coli- b 802¢m9329¢00960 00096(90%035600b ©s
@9 BobdIbAI0 896980b @ISIA3 b T8O

6033980 PCR - CTX-M-1 PCR-OXA,KPC,
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@otgdmo  33wg30L  G9gagdoL  sbsgrobds  shg9bs, OMD
36000 EH03mM9BoLEHIBGHMIOL  BIEMGHO3MMO s  TmMEg3WEe-
3069003900 33wg30L  FgEggdo  YMZILMZoL 9GOl LEHY
56b39006580.  506M0R0©, 3903396900 mob  BgbmEGH03MGo©
O9bobBIPOY 8¢sdo, OmIgog 99oEygbs IO
23503390 0BMWsbEHIooL 27% , dbmermE M dgd0mbggzsdo
(13,5%) ogdbs o0gbGHoxogomgdmwo KPC gqbo, Mmdgwos
35LvbolidygdgEos 35MdM39b9d9d0L J0dsrm MHYHBOLEHIBEBHMBIBY. MG
d90mbggzedo 3o KPC 960 o6 @o@obGms (gbGowo 4). bgdmom
s0bodbmmo  dggdergds  s0blbsl  0dood  GMI,  ggbmGo3M@mo
9B0bGHIBGH™Os  Fob30MmMdYdIMos  Lbgsslibzs MgbolBgb@mdol
099o60Bdgo0m:  3mMobol  ©yBIJBHom, OMIgEoag 9O Sdg3L
L53995¢gdsL  9BBH0T03MMdME  36Mg3sMmo@L  dgomfioml MmOl

doabom s 51939 36M935M5E0L 2obgzbom (9BwMJLo) YOI
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(Elshamy...2020). 500bsb608bsg05 0obog, ®md dwEs309d0L  dodstom
23960303700 sbseobol  Fy@dbmdI™mds 99IMYOI00  IVBIWOS.
dobgogo s30by, Moy 99dmbgzgzqddo, 33wg30L gl dgomEIdo
BJOMOO0PE  0©IBOVO  BgEgabg  FOEOL,  Gog ORI
399m3wobs E. coli -0l 6HgbobBgb@meo 9@edgdol CTX-M-1g960l
d9Lfogeol  bogwmdzgwbg. 98  gbol  aBHIJE0S dmbgmbs
d9LHogwomo 83odgdool sdLMMMEME MIMgEgbmdsdo (13 d¢sdo).
CTX-M-1 2960L 258m3wgbol Jo®owo doB396909w0
05530JLOMYOME0S Qo s0fgMowo Lbbgs 9399690003
(Zeynudin....2018). 990dqgds 3035(590Mm, OMI 56EH0d0MEH03gd0L
9M530MBOMO  MIBOLGHIbGHMDS,  MHMIgwoi  podmgwobos B39
dgbfogaroe 9@sd90do LHmemg CTX-M-1 g9bols sGLgdmdom oym
396300mdgdo.  CTX-M-1  agbol  dsotgdgwo  E. coli-ob
309 bolGHIBEGHMds  9BEGH0B0MEGH039d0L J0doMm sOfgMowos Moy
LadgbogMm 33eng39ddo (Kesavaram.....2016 ). @6 8¢sddo ©g@gdzos
CTX-M-1 g960b o6  9o0mgwobos Gog  dgodgds  oymb
296306HMmdgdao bbgs HBoLEIbGHWMWwo ©YEIHIbbEgdom.

0060300, 9l MMOo IgmEOo 65930 53LgdL JOHMTbgML s
3033adbm@o  doymds bOEol  33wg30L 99098900l
39O0EMOMBIL.  JoMdM396995Bgdol  ©gAHIJgos  bmBmzmdome
608999000 Logobgsdm Logbsgros sFsMol MHgaombol GHwEOHOLEG o
06003690 m00sb  490mI@obstg, Moysb gl 2496990 sZoMs©
23900593995 3esHBT0YOOLS @S BHMIBLU3MBMOYdOL gdzgmdom o
d9Lsdems 03000980MEMA0vM5© Loggmbol 38993390
3o 9bolGHIbGHWwo 9¢3>099%0L Bo9myo0odgdols Qo
2393039 gd0oL obyBo gobab.

930000 0bMEsbGHo (Ne254,Ne 436 ,N°861, Ne990 ,Ne 989, Ne218, Ne
72) CTX, KPC, TEM s SHV 996980l s®bgdmdsbg 4o0GHqbGs 693960L
300600300l 3gomEOoL A5dmygbadom. 53 dgomETs Lsdwsgds
9ma335  JMNOOMNEs© 2oa39b5BPZMS bbgoalbgs 39693 03MM0
©9HgMI0bsbEgoo: 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 o> KPC. sbggg,
293395MmM 309w qd06s 09Bo-5gdGo8sBols Go3dob 3969%0L

91BHBGHMM0 BmOIZdoL ©gB9JG0s-

332035 8033y MpOMEOL  XarBoL  8g83ggwo  dYGs-
@5JBHo8sHgdoL  85300MJOJE0 439wy 3bmdowro Fomdmdsco-
396@gd0l -  TEM o SHV 296900L 00963 0530353050. bfmego qb
09Bo-wodBHoBsbm®mo 496900 43b39ds Y39wrsBg bdoMo bsferagol
Bbo®Ls o bbgs gb@EHgMmdsd@gtogddo.

TEM o3l g9m0963gddo 3930900 250mf3gmero  sdobm-
055360 (3300w gdgd0  99sMgdom 9B 3mbHoogddo
bgds,  Foacosd 98 3mbBoEogddo  dmdbEo®o  Bsbozwgdgdo,
0550MOE,  dMBTsBHo/wobobo 104 3Bo305bY,
0306060/l9m0b0/30bEHoobo 164 3mBoEosby, awozobo/ligmobo
238 3mBoE0sbg o e@edsdo/wobobo 240 3mBoiEosbHy ofzg3L
LHmOgo  (3300omgdgdl  ESBL  g39bm@o3gddo.  god®hmdgb, 6md
99GO30MM0  350M0563900L  Bsdmyoodgds B EeEomo
33LOwdYdolL LEgdgoob gEYos @S 3G JOMO 3MBIOYH IO
0396¢0L  bgangdgoobs  (Rahman....2018).  dg@o-wod@oedobgdo
9439woby  989dGMGs©  9brbgb 396030w0bgdol  3oMHMEoBL.
39M396G Mo 39EbEId0 9ol dYEIWs]EodsBol oMM gdY)-
@0 139JAHMOL XaMBdo, HMIGWLE F9Ydwos JBIJGHVIMS© sToEMl
565 dbmmm 396030006930, 565990 I-IV 3omdgdol 39835mb3-
®m®06gd0.  o@LsBb0bsg0s, Mmd TEM G030l  498350:0MMIdmEo
139dBHMOL dYEHO-WSJBHSBsDYdTo 238 3mbBoE0sDY sOLYdMEo LgMobol
Bo®bgbgdo  250009(Y39305  39BAHIBOoEOIoL,  bmerm  @oBobol
Bo0Bgbgdo 3603369wmgsbos  3gBm@Ibodol  9x39dGHGo  30MM-
@obobmzob.

M900LEI6EHMBdOL  dgdobobagdol  sboagbsce TEM  odol
09HO-5J3H935Hgd0 obL3MPMHIO0m LoobBHgHhgbms, Moysb dsmo
053009090 296900  g3gwsby  bobyMdozo  g3mEvyool
99009305 @5  Y39wobHg oMo 39603w0sb dMEHo309dL  (rprropeo...
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2017). SHV  ®odol 396900, TEM God0b 89@s-eod@oda®mdo
396900Lgeb  4sblbgsggdom bs3wgdo® 99399 gdsMYd0b  33Ero-
9090L.  dovbgsgs  sdols, SHV  $Hodol  dg@s-wodBoda®goo
005653090  LoobEHYMYLMS, MoEYB MHgHoLEHIBEEGHMdOL Fgdsbobdgdl
Lo939d3zs© I3L 39693H03MNMO e30LgdMMIdIdO. 53 BgMmIYEEOL
053007090 296980 WMIsWOBIIM0s, MMAMEOE d5dGHIO0ME
JOMbMsdo, sbg3g 3esHdogdby (Cremanosa ...2011).

39-5 LB IMEgdMEos IMsg3emdomo PCR 53313w03mbgdo
Bo@OmEgwo@m® 3903656909 bsbgdol Lsbom, GMIWgdos
296Lb35398 3mB0oE0gdBY 50l CmIswoBgdro.

000900 39©9a900L 9bscrobol  Lsgwdzgwbg dgagzoderos
5393360, OMA Lo33¢g30 9BHSTIOOL  MYBOLAEHIBEHMBS FoBI30MHMdS
IOPEOMMWs©  Msdgbodyg 2969303900  ©gBHIMIobIBEL
oMlgdMdsd  (EbMowo 5). sdmgugbow 0dbs, MmymOE  BsGmm
139JBHOOL  BYEO-WsJBHFBMMO 296900 (39O BHo3o), obY39
23985MMMgdYwo b3gd@®ob (ESBL), ®mdwgdos 039396  d9@s-
@5d35999MH0 HRMOL TSl S bodMEMmm X580 sbs30MMdIdIE
H9BoLEI6EHMBL 56E000EH03900L JoTsGo.

Ne861 Ne990  Ne436  Ne812 Ne 720 Ne254 Ne989 C
@00 5. E.coli- b 0osgbmldozs dmsz3ermdooo PCR s83¢n030353000
(Autoimmun Diagnostika Gmb HESBL)
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Omame3 5 gbMowosd Rsbl,  y3zgws Loggwrgs  d@eddo
©sgodboMs SHV AS 238/240 Hodol 3330900 s CTX-M 960l
©939Jdgos. (G238"S/A u E2407>K)

399mf3999o 530bmI5153960 Bobo33wndgd0 ofi393L
LmRLGHOGMo  1B393083030MmdoL  B3gJBHOOL  AIBIOMYDL
(39BOML3MOH069dOL, 356L539MJO0M 39BEIB0T0EOL 0T .

sb®ocro 5. E.coli- b 3sdm3z¢m9boero 69bobd®63iemo 396960
3553¢m80000 PCR s03¢»0%03530000

60338960 PCR-TEM PCR- SHV PCR-CTX-M- PCRKPS
GI

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-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 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 2388 ESBL
989 = SHVAS 238/240 wild CTX-M-G1

1533930 8Bo3900©sb m®mdo (Ne254 o Ne436) MgBolEgbmdol
3963530609090  9HOEOMMWO© MdEgbody  ©YGHIMB0bIBEHL
©9AH9dc0s dmbes: CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS
238 G, TEMAS 238 S s SHV AS 238/240. 30bso@sb SHV s TEM
396g00L  smdmBgbs oM oMol  ESBL- ol 5J@ogmdol
9oO»36003bgermzsbo 9330390 gds, sdmBgbowo 83  g9bgddo
0MBHo30900 3093  ghobgwr  sobGmeMgdol  III-IV. osmdob
39BOML3MMH0bIdOL Lofobosmdgam od@03mdol bdgd@®mob Bl
(Kesavaram.....2016 ).
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ESBL 3asbol TEM ool 396900L 399@eb@Mo g3m®mdgdo: TEM
AS 104 E, TEM AS 238 G ,TEM AS 238 S 535090L 96O GH0omgsb
09Bo3ost 104-g, 164-g s 238-g 3mboEogddo gbsdsdolo, 939
330605 g99mgygmo B396L Lozzwgg 6odwdgddo 0IbE0xB0E0MYdIMEo
TEM AS 238 S 29693031600 ©g39m30bsb@o (Gly238Ser 9@o309).
50 9960l dog 3MPOMYPDMEo BIMIBEH0 MobsdMs  bgdmgdggdl
Q5 5305 ol 39530mEHeduodbs s 398EHIB0EOAL, 35806, HmEs
d9m6g 3ma0Mol Xaxnol 9993390 dg@S-wsd@Eedsbmmo  TEM
AS 164 R 3960l dogh  3OMEWEoMgdMEo  B39MAg6EGHO
(0995305A1g164Ser) 993009000  5dBHOMMOs 398G>Boobol,
300009 398039Jodol dodsGom.

5060300, B39l ogH Lbgzo@sbbgs domEmyow®mo dobowwosb
2309mygmaowo 0©bEGHoxgoE0MRdWew  E. coli -ob  GgHobGHb@ e
33599090 308m3wgboe  0odbs  96FH0d0MEH03MMm7BOLEHIBEGHMdOL
goOoem L3gdGHmob a969d0: CTX-M, TEM, SHV, bmwm o6 60dmddo
3906 296980006 ghmo IMEBGHMMO0 BMmOIGPRoE ©osxzodloMEs.
50Lb08bs305, MM gl FEHs3gd0 STMOMYLS 39009BIM-SLMEFOMYOMO
0699930900l Igmby 35309639d0L 503F9d0sb s BIBMEG03MEo©
399053069l H9HoLEBHIBG MBS 35MBdM39Bgd0L JodsMron.

36MdoE0s, BMI JomgBHgMby FoMdmddbowr domysmldo ogmb
90360 mmM60bdgd0L  dogwo  LB3gJBHMo s Tood  FmEOL  AMS0-
MSMYMBomo dsgdBHghMogdoa. gb 3dGHIM0JB0 5Z0WSE Yoal39d9b
gO»Nbgol 4969303 9O  0bBmGTs3osL s o FmMob
H9DoLEgbEH™MdOL g9bgodl (Elio...2018).

d9eGodmgdbndo  PCR - dgommoom 93000039 9¢o0do
296bmM09w@s CTX-M s SHV 996900L 093¢9dcos. 390mdoobstyg
0d9sb, 99330005  3039M0M©M®M, OMI  sFoMob  Mgyombdo
2393039wgdMEo  Bofamsgol Bbomol MgBobGHgb@mMdL LimMgo 9b
2396900 245653060HMdIGOL. gosboerobgdmero  9FHsdgdosb  (Ne254 o
Ne436), H™I9wgd0o3 B96MEH03MM©  HgHoLE OGO s0dmBbbyb

40



390d™396900L J00omrm, HaBOLEBHIBEGHMdOL To3mEoMmgdgwro 3960 KPC
06 ©x30dLoMES 01g3g, MMAMOEF 3JE-9EgdBHOMBRMOYHBOL O™,
653 GoMmomgdl mM039 3330l 3MOHJs305HY ©s 005%Y, GMI
gm3gwo  3wobogn®o  Logd3em  Bgdmbzgzs  LO3WmBY®
00Mdolb  Bmombmgl o  LsgoMmmgdol  dgdombggzsdo  Mbs
20©59m{dgl ImMeg3mWIM-05bMlEH03MM0 IgMOId00.
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©5l336900:

1. 5360l 3mb3o@sww® bgdGHm@mdo brnbmzmdor®o 0bggdszool
2390mafjgggms  dmGob  E.coli 3053-995MHYMBoMO  d5gBHYMH0JdOL
30603960 0BMEob@GHgdol 21%-U, bagrm HgbobEgbEmeol 12%-b
890003960

2. 5b@odom@GHozgdol:  FEP-3gq3080, CXM-398w96mduodo,
CRO-39833M0odumbo, CAZ-3983@sBoodo, CTX-3953m@Esduodo ©s
AMP-583030¢060 250my9gbgds 5659539d@MM0s E.coli-U 3500myqbmdo
9350900L  J00oMmm, Moy ol LOME MIBOLEIBEHMBL  o3wbL
50b086 0 56EH0d0MEH039d0L5@d0;

3. E.coli-olb bmbmzmdom®o 90900l 8005000  gzgmoby
9893GMO0s  LobgbgMzm  sbGHodomBHozo  3meob@obo s
303965300b/@5BMdogd@s80; 8905MgO0m B 530353060l s
3963396909900 9839dGHIOMBd;

4. Ogaombdo  o3MEgwgde  E.coli-ob 9ol gb@eo
93o0gd0ol 88 % ESBL 05360m©w)300509w05, o3 583009l dso;m
Lof0bs500IAMO (39BoWML3MOHO65dOL 458mYgbgd0L 9r39]EOMBLL;

5. 3960300bgdol, 39-3 s g-4 05mdOL (39535 Mb3MOH0bgdOL
@5  0630d0GHMMgdol  J0Tshm  BgbmEBH03MMe  HgHobBHIbEG M
93509080 M3BoLEIBGHMdS oG WOs CTX-M-1, TEM s SHV
396900l 0@gbGHox0E0MYd0m, bmnwwm mé bodwddo 39wme 29600mb
9J0o©  ©sxodboMs ESBL 3wslol TEM @odol 9m@sb@meo
39b90%0: TEM AS 104 E, TEM AS 238G, TEM AS 238 S; 50 396900l
009630530300935 BmnbmzmBon® §Es990do doboddsdg s830MgdL
15939ObsemE  250MmYgbgdoo  bGH0BOMGH03900L  L3gJBHOL, Mo3
05308 dbGog  960d3bgarmzboe sMMEgdl  35309BGMS
939906 mdsL, bBMoL LESEoMbsMTo ©oymzgbgdol boGxgdl s
bdoM5 IAHIWMMO EaLOLOWOL Jobgbog Ggodwgds gobgl;

6. 056050, 39605395735Hg00L LobmgBDY 3olbodygdgwmo
2960 OXA-48 56 0096E0x3030M©s, Foa6sd sgodboms KPC gqbo,
653 390339 Foms blbol 3900539699900l d0ds6 Tbmem 85%
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936" 36MBYEMBsL; 3o6Md396gdgd0lL F0dsmo MBoLEIbGHMwo E.coli-
ol 9Fs3gd0L 3odmbgbs 29033970 Lodbswros, Moi 396M0M3969dgdo0l
308560 MHIBoLEIBEHIBEGHMBOL BSOOM F93MEIWIOOL SMlslvyMZgen
2335 MM GgbgbEosl sLEMMIOL;

7. 5356500 5OLYdMo E.coli-ob  0Bmwsb®gdo s 93O m©vy-
3069096 99BowM-PB-od@odobgdl, Mok o6 odbs 0wgbEogo-
30M9do IMP, VIM, NDM 496930.

693mIgbsiogdo:

1. sm3owgdgeos BsM3s3g3dr  d5BsODBY  sOLgdMwo
0900035996900l 890500989bcmdols baGolbol 335300 30mbGHOHmEo
Lobgerdfogml doge;

2. LobYM3gE0s  3e0bolMmO  F0IOMBOMEWMYO0L, ASBLOIMo-
690000  d5dBHIOOMWMYo0L  oMdo 93MGmbswo  9dodgdobamgzol
&96063900L5  Bo@oMgds,  MYBoLBIbGHMo  FBHodgdoL  LMego
Bo0tmygo0dgdols s 3930 EIgdol dobgBydby;

3. 9MWGH03OMBOEH 1553500394 53Mmgddo
9036MB0MEMA0MO0  dMMIGMMOJO0L Qoblbs, Mog L8 sgdsl
0m233996 @OMws©  dmbEgl  0bxadgoMMmo  ©9350gdOL
390m3(3930L ©oygbs s FBLIBEOIOHML 56E0dOMEH039d0L JoTsHm
03MIBMBEMdy; b 9dodl dobgdl  FglsdegdEMdsl  EOHMYIEXISE
99335¢mb 99000358960 0BM@oMHIdMwo Zsmmagbol GHodobs s
936 d6MdYEMdOL Asmzoolfjobgdoo.

4. LobYOMZgE0s Fo0BIMEML qJ0d-dodEHIMOMEMYIdOL MO
0bx39d3ool  3mbGHMmedo, MmIwgdoz 83MObow  9Jodgdmsb s
93000930MmEwMaPMBb gOs© B000gdgb  Fmbsfowgmdal Lsdgo-
30bo  sfhgligdrgdsdo 93096530900l d90mTsg90sd0  ©d
(o8ygzobo 9900035996900l Bsdmbomgowol  @oagbsdo  LEoa-
0mbs»do;
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5. 530090 9wos L55350009Ymxzmdo 306O3NWOMH OO
0BMsbGHIoolL  dmbsggdms dsBols s TFomo  96GOdOMEH03IOOL
00050  OgHoLEBHIbBHMBOL  3Mmaowol  dggdbs, Mog Lodwmowgdsl
00L3gaL  bmbmzmdom® 0b6xgd30sbg 93300¢GHbowo 3530963700
Lod3M@Mboem©  sEYgboe  0odbsl  fodyzebo  TMdbmdOSMY
96&H0d0MEH03900L  hsdmbomzgowo. gEHomEGHOM3Mwo, v339 (36mdowo
0900350963900l JoBbmdMog0  4s0mygbgds  93v9Mbsrmdsdo,
3959306090L 353096900l 250K 6IMMIWGOOL s Los350dYgMaMTo
gmgbol ©Mmb. ygmggwogg gb, oo30L dbMog, 960936903650
3959306090L  353096@ 0L 393990 LyM30LOL VOMGdMEGDSL;

6. LolM3gos godm3zzmgwer 0gdbsl 0bEgblom@mo mgMmadool
©5 95600530 asbgm@owgdsdo Ggdmbmo g4ggws 353096G0,
009b9©5350 0669d300L  §gormbs, 3500maabmMHo  JozMmamMol
5MLYdIMBOLS s 9BFGH0BOMGH039d0L  MHgDolGHIBEBHMdOL  3HMBOOl
39BLsBEgMOL  Jobbom. gi LsdMowrgdsls  dmy3i390L  SGIMEO
905306  0dbsl  oygbowo  FozBMmaEMmMs ©s 3030056
53030Mm  bmBm3mdom@mo  9FHo0gool  goMg  3M3o300sb
69300600 155350TYMBMGOT0 HoELZEs;

7. 9GO BoLEIBGHWwo  E.coli-ob 9FsIgd0lL  RoMmm s
LHGsx0 2393039 gds dmombmgl 90360 mmeM60Hdgd0L
363000mEH030MH5BoLEHIBEGM™O0L Mfy3gd  ImboFMEmobal s dsmo
MH9DoLEIbEHMBOL 89doboBBgdOL sbseEoDBL, b3y 9FoMOL Mgyombdo
Bnbmzmdon®o 9359900L 293M39¢gd0L 05330639059
3MBAHOMEol  49BOEIL,  490393MgdL @S bmBm3mIom®o
06g39930900L Fglobgd 1o5350FYMBMYGI0EL BoMgdmEo s6FMOTgdOL
5009335 IOMBOL 5OGL

LoEOLYOEIEoM  bsdM®Aol 03wz godmdz9ybgdmwro
d6H™Igd0:
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L59M0sdmemolicm 3mbggMgbogdo:

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. BM9bobyo 336GHMIWMMo sHooLs s SMTMLsgmgo 93MM30l
9300Hgsdbg39Mds 26300030Mmdmn M9BoLEBI6EHMBBY
(CAESAR) o 95300036000  0936dbmdgemdol  GgbGomhgdol
936m3mwo 3mdo@gdolb (EUCAST) 0doge 8990s39009ec00 03900L
5BMboliE0sdgEMJOOLOBEHIMO3MYEE0s.2-3 03wobo, 2015§.
0d0obo. @Yol  (396¢®0.0mdb.Jgmm  sOMdYE0dy, ,5FsMsdo-
393M(39gdo bmbBmzmdom®mo 0bggEogdo s bEH0doME03MMY-
BobiBHbEHMBdOLIGMGowo*
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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 FEscherichia 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 £.col, 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 E.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 -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 £. coli . In a number of other studies, £. 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 FE.colii 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 Z.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 E.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 B-
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 E.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 E.coli accounts for 21% of the population
of gram-negative bacteria and 12% of the resistant £.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 3.9
Smear from wound 12 1 45

Biological fluids taken from the 22 5 22,7

catheter

Quantitatively, the identification of FE.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 FE.coli’s ability to form
biomembrans. (Elio...2018)
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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

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
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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
from 01.01.2019).

susceptibility discs (50 pieces in matrices) were used by Bio-Rad. Table

standard-version 9.0 (effective Antimicrobial

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

Cefalosporinell-generation:Cefuroxime,

ITI-generation Ceftriaxone,Ceftazidime,Cefotaxime,

IV-generation Cefepime.
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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 f-lactam
antibiotics were tested for B-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
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
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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 F.coli

Since wuntil 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
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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 < 2 mg/ 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

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-
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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. E.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
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).

100%
90%
80%

25

70%
60%
50%

15

30%

05 20%
10%

0 0 0 0 0 0 0 0 0 0 0 0 g

S Py o W @ ot 60 o G Ot ot ot o o

0

Diagram 6. Antibiotic sensitivity of E.coli separated from blood samples

One of the isolates identified by the wound revealed multirection.

In particular, it has been shown to be resistant to the following
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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

MEM-meropenem have maintained sensitivity. Almost similar efficacy
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against these antibiotics Z.coli has been found by various authors
(imipenem - 97%,) (Meropenem - 98%) (Kutsevalova ...2020).

ESBL-extended spectrum beta-lactamase masseur F.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.coli isolates, 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
(Cmonpsuunosa ..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
Such a high rate of antibiotic resistance is due to a number of

reasons, namely: not all medical facilities have a microbiological
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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
genome and the exact detection of genes responsible for resistance allow

for phenotypic studies that allow for the determination of a reliable
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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, N°189, Ne 989, No440, Ne720,
Ne861, Ne812, No28, N°591 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, Ne591-blood and N°990-wound) has shown
multiple resistance ;

. 8 Isolants (Ne 287, Ne812, Ne 989-urine, N°189, Ne28, Ne 528, No440-
sputum, Ne720-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 F.coli 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
obtain amplicons of genes of interest to us. Couples of specific primers R

(revers) F (forward) were used for these genes (Table 3).
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Table 3. Primers used for molecular identification of E.coli
gene sequencing(5’- 3%)
blacrx-v 5'- AAAAATCACTGCGCCAGTTC-3"

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

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

5’-CGAATGCGCAGCACCAG- 3~
blaoxa-1s 5' -GCGTGGTTAAGGATGAACAC- 3'

5' -CATCAAGTTCAACCCAACCG-3'
blaxpm 5’'-GGTTTGGCGATCTGGTTTTG-3’

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

5' -CTTGTCATCCTTGTTAGGCG- 3'
blatm F AAACGCTGGTGAAAGTA
blatmR 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
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
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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, No720, Ne861, 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-Gl 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: Ne 254, Ne 832, Ne 528, Ne
287, Ne 990, Ne722, Ne189, Ne 989, Ne440, No720, Ne861, Ne28 oo Ne436.
Although all samples presented on the electropherogram are

phenotypically resistant strains, in two cases no CTX-gene was detected.
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254 832 528 287 990 722 189 969 440 720 661 812 28 581 436 41 .

Pic 3.E.coli- PCR CTX-M-G1 gene

Carbopenamate-coaginating genes play an important role in the
formation of bacterial antibiotic resistance to carbopenes. However, the
synthesis of carbopenamases in £.co/i 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 B-lactamabi
and indifferent aria-lactamase inhibitors. And the KPC gene was
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observed in two of the four phenotypically resistant strains: Ne832 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-OXA,KPC,
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.

Neg861 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. (G2387S/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
Godgfgbo  PCR-TEM PCR- SHV PCR- CIX-M-  PCRKPS
1
861 - SHVAS 238/240 wild CIX-M-GI ,
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 2385 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-G1 :

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.
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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 El.coli 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 F.coli in Adjara do not reproduce metal-p-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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