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SUMMARY

Perioperative studies of Staphylococcus aureus Detection from nasopharyngeal
sample and treatment to prevent postoperative infectious complications

Antimicrobial resistance and the HAI healthcare-associated infections is a

global problem (Jacopin 20 .2020; Khan 2020). Infections caused by
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Staphylococcus aureus are one of the leading diseases among resistant

microorganisms.

Inadequate dose, duration, and generally misuse of antibiotics are very
common in Georgia. It is therefore recommended to conduct a detailed study
of antibiotic resistance, search for alternative ways of treatment with

antibiotics and conduct research on this issue.

Based on this, the purpose of the research was during the planned surgeries in
Thilisi in 2017-2021, study of bacteriological examination of nasopharyngeal
sample with perioperativ studies, detection of resistance of isolated S. aureus
strains, determination of resistance to antibiotics, including Mupirocin, and

testing for bacteriophage sensibility.

This quantitative retrospective study examined phage decolonization patterns
based on the sensitivity of Staphylococcus aureus detected by bacteriological
analysis in a nasopharyngeal specimen during previous elective arthroplasty

studies.

According to existing studies, colonization of the nasal cavity by this microbe
is associated with postoperative infectious complications associated with the
provision of medical care, in particular with infection in the surgical area and

it’s prevention is an important issue in elective surgery.

The study examined the prevalence of resistance to Staphylococcus aureus,
susceptibility to mupirocin, antibiotics and bacteriophages. The effectiveness
of phage treatment regimens developed in Georgia was evaluated and

recommendations were prepared.

The data were processed using the SPSS program (26 versions). Correlations
between the independent and dependent variables were determined to

establish a causal relationship between the variables.

The study made it possible to assess the prevalence of Staphylococcus aureus

in a specific population group, its tendency to resistance, which allows
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avoiding postoperative complications and formulating some recommendations
for previously performed surgical research and treatment. In the cases
discussed in the study, Staphylococcus aureus was decolonized using
mupirocin and bacteriophages available in Georgia, which were compared

with each other.

The analysis of the study results shows that topical bacteriophage therapy is
effective as a counterbalance to treatment with bacterial agents against
mupirocin, which is a very important discovery in an era of rapidly increasing

antibiotic resistance.
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3530906390mb  ©s39380MHgPom, GMIgdoE  03w9ObsCMdPOL
bbgs 3000603580 M6 039Hg 39¢0 OHMOL {Hob s 56 50gb0dbgdmsm 3o-
Bols 39OLoLEH0WO IB0BYds 56 s BBZS MHOLZ BogBHMMYd0, HMYMEYdO-
399 15850g s Lslbmdo LobGgdol 06g39J30900, ImErmEbEsE SO-
dmbBgboo 393 03E0wob MHgHolEIbEHWwo mdOHmbggmo bEHsgowm3IMm3O
(MRSA) 30000mb0b06Mgd0Lslb, 0lgmogg ©mbolidogdgdo Mbs oML, ,
MHMaMmOHg003 300390 MHolLZoL 353JaMO0ol 353096GHMb Jodocmrmgdsdo.
3M®bobomdME 353096@M0 9MHm 3sEs@Esdo IYmxBo 93500TYMBII0S-
Bobogdosh dgmeg GHolzol 35¢gamMool 3530963 gd5© s LoFoMmgdgb
935336 0BME5305L 96 3M3MOEH M 0DMEsEOSL. GglodegdgEos bymmo-
900l EbME3s O Y39ws 353096GHOL 0BMMsE0s. 1939 GoMgds L3cmo-
60630 3w E035305 Y39ws 35309896 s 3MBEIJGT0 Tgmg 3gMLm-
Boermsb o 3530953900l Borgds oaMdgEgds 3M@035300L 89W9Ag-
00 Jglsdsdolo. YY) g439ed  3NWGHMMS  YIMYMBOM0S, 0BMWHEOS
390990s. 900 96 9@ 353096GHOL 56 39MLMbsErol 3N EHYHOL o©g-
00m0 9900930l 90mbg93530 3bsEads 350M6E0bO.

0BMWHE05d0 56 dyma 353096G o dgBHoEowob MHgHoliBgbdmwo
0dHmbBgOo bEHsgowmzm3zol MRSA-I s0dmbgbols 990mbgg3sdo, Lolivm®ag-
©05,3564MmB0gds 96 ©IbsymBo sobmGM™ sbogro 3s:309bEgdoLm3z0L.
gm0 sbsgro Jg@oE0wob HaBoLEBIBEMo MmIMMbEgHo bEIBoEwMIM-
30U 3dmbg sgd0m0 35309DEH0 BoLYds 30MH3ge 353 JaMM0s©, 99390~
9056905 835336 0BMEs305L 0bEPO30SMOE 56 3MIMOEGHWWIE
249639393900 MBS 0gml I9EH0E0ob MgBOLEHIBEGHO MIOHMbBgOOo
L Eogowmzmzol o6 ddmbg 96 MRSA 39 @ogs300L “stymgomo d9w9-
39%0L dJmbg dgmEg 393gaMM00L 35:30953gd0LYD. BIMBID 353096390~
056 ©5353806M930m, MBS ABBMEM309Ww YL sboro Bodwmdgdol 3w @o-
35305 0] 8909RJO0 IMYMBOM0Y, 35¢GOL YMBOwo 35:3096@Jd0 ™o-
30LvREEYB056 0BMEsEO0LY. 50boTbO 3BrMEIYIMJdO0 MBS Yoy -
gl 35659, L6 dMEM 3506030 YHNMHIE 0DMEOMYOMWO
353096¢)0L 8900920 56 046905 »oymaomo [66], [67],[68].
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©0&IM5GMM5d0 00033905 LEBMYSEMYdG0o SMLYdMEO MJOHMU-
390 LGHBoEMIMIOL Bb3oIlb3s 3OMEI6E IO o3 EIWgds, goblbgs-
3909900 ©930MMmboBbsgool Bdgdgdo, MgHolEIbEH™dOL To@gdol Lbgs-
Qslb3s 39830, Mob 48ma Lsob@EHgMglim 0gbgds Jomwer 3m3vesiosdo
LoBmomgdsdo sbmEo®gdmwo MmdOhmlggmo bGsgowmim3ol 493M3E-
@900l dgbfogems, Staphilococcus aureus - ol 3b306M-bsbols 60dwddo seIm-
B9boLslidolio 3 MmboBsEool Bo@sMgds 9539d@IM0 s bgedolsfgm-
30 8900035996¢3)900b 459myqbgdom, Mg 3609369 mz560 0469ds Ho®Bo@g-
00 939OBsEMdOL FoBOHOLS s HFDBOLEIBEHMBOL 3OMdEgToL oo~
LoFOgeo@. 808@obotg 33100390000 EOEILEAHMOGOME0S MJOMLRIOHO
LGHOBOEMIMI00 3MMmboBsgool gogargbs LsdgoEobm ImaALEbwMdL-
056 LM 3060930 06g39930gd0L A5B30mMqdsT0.

50 B530bgdOL Yomz5wolHobgdom, I60dzbgermzsbos Fglfogerow
0965b Lgomm39eML 3tm3wgens3osdo s®bgdmwo Staphilococcus aureus -ob
93000930MM05, IMHIBMIGEMds s Fobo Y3MEmboBsool bdgdgdo,
53 OJO0MOE 50Lsbgds I3MEBIMBOL 9539dEMIOMDIBY s MO MLRg-
60 LAHIBOoWM3IM3IoL HHBoLEBHIBEHMOOL BOHOL 3H9gd3by.

1. Staphylococcus aureus-ob D500 b0

1.1. obEMOoryEo 36mMdJd0 s 303MMdOL EIbILOSMYS

15390E0bM IMAobMYBLMD SLmEoMgdmwo (Lds) 0bxgdiogdol ghom-
9600 25033930 MJOMLRIOO bEBIRow™3M30 ( obowgm bGsmo N1 )
Staphylococcus aureus -0 1880 §9eb 9ONOOMYEo@ 50dmobobal 35LEgm-
35 5 MaLEMBTs. 1881 (gl LBIRoEM3M30 FHowMmdol 0bggdsool yo-
9mdf393 doHgBo ImGHEsbogwds JoMmeads Lge segdusb®g my-
LEHMBTS oslEbgs, MMTgedsiz o JogMMLzM30L 9390 WbsHBYIEO gm©-
dbols 3393bol dgeglio (dgMdbmemsqo staphyle) s9Md3s. Ima30569d30m 30,
1884 gl mgHmbigg®o LEGsBowMm3mM3ol godmymns dmbs 3q6mdsbgeo
39360960l BEGHMb HMBYBdHOL Jogh, MMIgeEdsiz Imsbgebs Mo F@sdol
20B6o, S. aureus (,JOML LEHIBOWMIMIO“ ) s S. albus - PJPHOO JMEOM-
B0gd0, HMIgEoE gL offmEgds Mmames S.epidermidis) (Rosenbach, A. J.
F. (1884). Mikro-organismen bei den Wund-infections-krankheiten des
Menschen. JF Bergmann.). 1930-056 {j¢9d30 050006005, ®m3 3mogwamsbo

59000 LEIGOWMIMIO Y39 B 30OHIbEHNMHO FFST0s, HMIYEOE3

44



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

155350009 xzMgddo FHoEMdoL 06x39d30900L Y3z9gmsbg bdotMo dobBgboo.
1941 gl mgdHmbng@o bEHsgommizmzon sdmfzgmemo dsg@gMogdoom
1033000 0bMBOL Fob3969dge0 dMUEMbOL LvsgsEIYymamdo Imbligbgdw-
o5 81%-80. 00539 Pgwl, 39b0E0wobol bsdmowgdom sbozwm®mbs S.
aureus-00 9dodg ©5350JdY0 dMHOEBIo dmeoiogwo. 1940-0s60
fargdolb dmeml 396030mobols 3odsm MgbolEgbdmwo bdsgowmmimzo
2408mBbBs. 59 COHMOLLIMZ0L BMDME 3odmoygbgdmes 3gbogowobo Lids-
BoEMm3M3900 0683994309d30L 33OBsermdST0, G053 bgaro dgufiym sBGo-
1933032900 s S1Y3GHO0ZNMO FOMEMIMEYdOL Asdmygbgdol d9830MYdL.
1959 Gl dod@geomeo 0bggdiogdol 93embscmdsdo, 3gbogowobols
95399dAIO™dOL Fg030MHOLMD gHme, 3odmPbs sbogro fsdsgro, dg@o-
30060, HG@3ol JodsGmaa sB939 LHORs© gobgomsMs H7BolEIbEM-
05. 1339 1961 §igeml MRSA -Us 498mgma3s 9mbgs 060@ b bosgsdgmam-
4o s dm3936m 10 Ferob 563530 mdsdo de@GotmgBolBgb@mumo LEs-
BOEIMIMI0 BoOMMO 3930390 930M3500, S3UEGHM0sLS s FggPmg-
0 9353H903d0.1970 fierosb offygds 93¢m3ol §399b9030 0bggdgool 3mb-
Aol 935360 MYRMEs30900L IHLYDS, Mods3 2obs30MMds MRSA-U
056396900gd0L  LGHWVOEODBIE0s @S  Fgd3oMgds. E®IOLIMZOL
Staphylococcus aureus 56ob 100 B9 9930 95350900l bmnbmemyom®o
30Ol 9BHOMWMYOOHO RodBmeo, GglsdsdolsE 9¢sd0sbdo yggmws me-
39bm 5 LolEgds 9godergds S0bBOOMEIL 53 smmygboo [69].
LGHogowm3m3o - GHgmdobo Lsdgoaobm 3MsdEozsdo 1881 fgwl
20909969l 30M39ws s 2002 Harol dmbsigdgdom dozmmdol 32 Lebg-
05 5 8 J3gLobgmds 0ym 3bmdoro [70]. 53 Lobgmdsms FmMOL sEsdosbol
396L5 5 m®fmgzob oMlgdbg 14 Lobgmdss sdmPgbowo s dsmo »dgd)-
9LMdS 5530560LMZ0L 5M935MAG6YM0s. LGB MIMIYOoL bsdo Labg-
™35 500530569080 0f)393L ©535YOSL s To FmMOL S. aureus-g4zqwsHy
bdoGo 450mdf39300. MJMMLRBIOHO BEBIBOWMIMIO oD BIGMMNMP 493~
MEIWYOMWO 35dBHIM055 LaBMYsMYdsT0 S 50530565900l 20% - 30% [71]
3M@boHgdmos 58 303OMd0m, M3 0L Bodbogl, Mmd dombgwozs©
30360md0L sOLGdMOOLY, 56 509b0dbgdsm 06x39]E00LsMZ0L sTsbILOSM-
9090 30bo3Meo Asdm3zmgbowo Lod3@mdgdo. 0ao dgodwrgds ogml
3b306-bsbsdo, 306bg, Lobidgler MOABMYdBY [72],[73]. Fobo 53 5O gddo
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00b5MHMds 56 0f393L 935YBL s 5 0l dBIOMHOZ BEMELL FoMdm-
50396, ) 56 dmbs Jolo F9dYMB0 JUZIWSE0S S S5350JIOL gobgo-
056900LsmM30L FgLsdsdoLO 30MHMBYOOL F9gdbs. 50s30bL M) 5Ms 593l Lod-
30900 s TgLodsdolo 5099000 s0gdge Jsloersdo JozMMIOMEMYO-
WEOO 3309300 503MBbs MJOHMlngmo LGHsgowmmimzo, gu 9@ 60dbsgl
05535009051 5 50b0dbMo LoGs30s 89830d¢0s dmgobligbomo Jmenm-
B0Bsgoom. NGO Ao MmIOH@LBIOO LBEIBROWMIMIO 33H3WIdS (3b30-
oL Ol BgbGmgddo [74].

3960L LGB M3M3NHo 0bggdE00lL 2obgz0msMgdol ghm-9hmo
439wsbHg bdoMo 30Bgbos 39608 I 0sbmMmdol sM3g3s, 1dbodzbgerm
2496535060 96 FOHowmds, Mslovg 0§33l J03MMBdOL EsH0BYOME BT
390935 ©s 3ol doge BHmJLobgdols 3Mm©wd3ool sfygds. Gmduobo LGs-
35 I3 YdS @O 3H0sBYOL 06303 MLYdIME YYRMJIOL. LEIBO-
©Mm3m30 39560L sHB0sBYdWME MBIEBY Fglisderms dmbgzgl Hrmame s 3sbo-
36, olig bbgaslbgs Loabgdol BgsdoMmgdosb dsy. 396900l Lobgwrwmeg-
00, MYMHFME0 ©S SOFYML LEMsBI 3MMYMILOMGd, 256L537MNEMGd0
bsbsbIMem 56 bbgoslbgs JHmbozmwo 350900l dJmby 3530963H9d-
do.

™dOH@LBIOO0 BEGIGOEIMIMIO 3MSTIPIOOMO d3JEJM0sS s J03-
Hmb3m3do dmLBBL 4MHM3z900L Lsbom, MMIgEgdlsg gxamBgdoLsggb
x3mOIoMgdoL 3H9bgbEos 9d3l. 3m3900 FoMdmddbol 8gxamagdsl, MHmdg-
o3 O3 39039603 IO ABDMT0EGdT0 Q9bEAIdIMEO S Yoym-
30L 9900099 939330609390 MBgds gHTbgmmsb @ gzbol sdsbolio-
5390900 Mol Lobom. sGslgmgd@ome Bossgabyg 56 LoLbEOD sys6-
B9 MgOMLEgO BEIR0WMIM3L sbolosmgdl LHGIz30 BOH©s s 24 Losmdo
§o03moddbgds 9339006030009900560, 3999330603509, ey3B9s3000560
1-3 33 Bmdol IM35¢00 d9gES 399ME0BWOHO 3EMBOYDO. 5b5GMMDMEN AS-
69930, 56 0bogH 60sIxHY F03OMBOL BOEOL MML FglsdErms 56 go-
9m3woball 3mmbogdol 3eslogmemo MmJOHMLBIMo 30309639305, Mm-
A9l 39MMEH96Mm0gd0 Fo0dmddbol. bGsxgowm3M3qgdol 33500, doddg-
0505 9MHMY396 X ARl FoMdmoagbl, MmImgdo mogolo gqby@ozmeo
3b65¢0B0om 439wsHg sbErmb 9bEgMHM3M3900L, doE30MYdOL s WOLEGHIMO-
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ol LobgmdgdMb YL, gOLEMZ0L LG8 MIMIJdOL 335M0L 66 Laby-
055 36Mmdoo J39lobgmdgdol Bsmgzwom. obowgom gbMHowo N2 ,,bEsxo-
@330l 3356M0L Lobgmdgd0o, J3gLobgmdgdoL Bsmzgeom”.

50390600, HMI 4395 50530560l 3960 s WMOfMm360 goMlig-
00 3mwmbobgdmmos 930©gMHT0sMM0 BEHIBOWMIMIOm. bmwm md-
HLGBIOO BEBIBOEMIMIO0m FgLsdems DmA0gMHmMOo 5Esdosbols bgliGmgdo
5 dm®obol doEsdm 390350 96 BHOBDOGMOHWO© 0g4ml Jmembo-
BgdmEo.

1.1.1.c2d65alg3960 BEGHIBROEIMIMI0

56599000™3g 96GH0003MMIMO 15395 gdqdoL FoMmm sMBg3560L, 0b-
3399300L  3MBGHOMEOL  50Es063d0Ls s LBEBBPIOEH™MWO M3gMHSE0-
OO 30M3IEYMIOOL Bogbgazo, XM 30QI3 J13OIBIWO GRYdS
Loygmxns3bmzMgdm s 3mb3odsmmmo mdmmbgg®o bEsgowmzm3zol d@s-
3900 3379MbsMdOL L3oMbo, MoE 3OMdEGTsL HoMBmoygbl. dozMmdo
50653030690 500590560 y3gems MmMRsbMLs mvg Loldgdsls, 0f393L LoBmys-
©M905d0 339000 GHMJuso3mobxngd3ogoL s oligo LyMoMB Lob®mMAL,
HMamM03Es0 GHMJLo3MMo dmzol Lob®mmdo, HMIgEroE 30M39ws© s0fg-
Mogn 0dbs 1978 gambs. sbg39g gl 303OMdO 0f393L LHBOMBLIE 9350 d-
L9gxgLoLL, goblisgMmEMd00 0899bMm3MB3MMIgEHOMdME 353090300 d0.

1.1.2.:g6Hbgg®o Gogoem3m3ol ©gBIJEos

®dH@LBIO0 LGB MIMIOL 39MH0B0IH3E00LIMZ0L Fgodegds 3sdmygby-
0 0gbsb bbgoalibgs g@gdEool 890m@o, HMAMMGO0395: 39EOEDU,
3MM5BIL, gBMJLOMODMDM 395D BHYLEJO0, FsboG Mol BqMmBYL-
A9300bS S BmgmdomE0bolsdo mw 3gimdloEobolsdo GgBolEgbE™-
00l BH9LB9d0. gb dmem BHIBOLEIBEME LGHIGOEMIMIL odmogzwabls, bm-
e 6m3mdomEobolsdo GgbGo LadOMBOEMO BEGSGOEMIMIOL do0m-
boggbs M0l BMfMYdME0. Y39es BEGHSIBOWMIMIO 39D VOY-
00005, M3 39635390l Aol LEHMI3BHMIMIOLOYD. Bsbo@meol gg®Hdgb-
A95300b s EgHBMILOMOBdMBM3EYSBIL BHYLEHO 35FMm0yYgbgds MmIMdmbigg®o
LGogomm3m3ol 2ololbge39dmo 3MogrEsDs vsMHYMBomO BEITBOEIM-
3M3900L5296.
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1.1.3.b¢3553000M 3030l 53g0v)engds

®dOHMLBIOO BEIROWMIMI0 FMIAOIPIIOMO 3305, Bolm3zol sdsbslio-
39090 350MaqbmdoL godEmMgdom, MHMIgEgdoa 39bs30MMdJdL dob
MBo®L, godmofizoml bbgsalibgs wrm3smobBszool ©seg50gd900.

LGHoxgoMm3m3gd0 HBg8mEsb 89dmyscmlivyamos 5G59F0EMOM Jmemo-
LodoGoOob 39x3LvEom, HMAOol sb3G0ygbrMo LGMmmI@ Mol dobgzom
bgds 303MmdOL LYMMEH030MmYds. I9EH0E0wod MgBolEIbEMEo LGsgo-
©M3Mm3900 9M00056@9ds 5 s 8 bghmE03do. 0bxoEMYdMEo 3900
3980mgmz30 BEHIBOW™3M3gd0L »BMI3EglmdL 5J3L dmEobsds®oeo
398LYs, HMIGEoE WsdMOSGHMMOE 3060MdYdTo LMsxs© 0degds. 0
398Lob gMbd300 drErmdEg 96 sHOL BsmgEo s B3I MS HMA Ol
Bofonmd®mog 3965306393l 0635H0MMMBL s BoymEoEMboLsdo M-
DolBH9bEGHMASL.

Staphylococcus aureus -0l v1xM90L 3900l BMOIoL s LEdO-
@OHMO0L 999650MBMBadgw0s 393EH0MAW03560, MHMIgeos 3merobsads-
0o 3modgmos. 8930 B3B3l MM ol SBEGHOTMEOEMmYDdL:
0b@96m9g0306 1-0L 3OMmYd305L FMbm30EJdoL good@Eom®mgdom, mabm-
6900l Fo60mddbols, 935M3sb0L M3sEE GgodEosl s 3ma3¢gdgb@ol
LoLGgasl. 39330MYE0356M6 3M35¢bEHMMI® ©39530MGdMOs (30-
s - 3OmGHobo A, HMIgwbsg mdOmbago bEGHsgowm3m3ol 36Meg35wo
93580 890393L. g 3OMEJobo 56 gosBbosm 3Mog MWDy bgaoBHom® Ldo-
BoEM3M390L. 3OmEHJ0bo A 0353006090 IgG Fc 530523063, G5 bganls «98-
@wob 333¢9d96GH0L LobEBgdol sgd@ogzs305L [75] (Navarre et al 1999). 393-
AHOOMA035696 Mgl 3538060900 BMLGsGHdol 999339000 3tme0dg-
60, ®90bmob 95539, Gl bsfowo s15939 35300M:gds dodBHgMool dga-
06560l W0300gdL. MIMgzeglo LEIBR0WwM3M30L sgmo d969d0l My Gg-
ol 390090, Js0sero mdmbmmo {B930L 398, 03ogL dagdEgM0l wobo-
Lologob s gbdstgds 33mHBGHo M MIOL M9393GHMMME 5R0WMSE
9096 »gd5d0.

S. aureus 590089995390L g M0g GHMJLobydL s B9MI96EJOL,
OO0 BbGBSEIBJd0, MJHIMLEHNVOMMO )BMILoMOdME3¢g-
55900 5 M0dMb3095Hgd0, 035Ds, FJsB0bsDs, 30MEHJBS, BOdGO-
BoBobo, 305Hmboss, 3mogmsHs, 39@owabs. B9MIbEJd0 ©s
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A™gbobgdo 0f39396 Lbgoalbgs 53509090l s 5139 500 Lodr)sEgd-
00 bgds mMH560HBdol Jumz0egdol 1533985 F9MJdbs dogdGHgMogdol
2309653 9gd0Lsm30L [76]. S. aureus 580m034985390L: o, B, Y, & GHmJLobydLs
Q5 903M300bL, GMIgeoi Imddggdl Lolbarol wxMggdol dgddMs-
690%g. BMy0geH ™o JE30 2500385390 9O b 99 ©sT5GHJd0m JABM-
A™JLobL, OHMAMOHOE GHmJuozmemo dm3zol Lob®madol GHmdbobo (TSST),
95396MmEGHMIL0bgd0, wgo3mE300b0, §JLBRMEosEH0MHO GmMJlobgdo, HmI-
9003 9M330M5306 dmddggdgb 0dMbrMo LobEgdol Mx®Mgwgdby ©s
50506539 0§39396 Lbgs domEMA0M® Bgdmddggdslivg MxXMgDBY.

1.1.4. eGmbgg®o LEsgowmamzol 930 domemmyos
™dHLBRIOO0 LEHIBOWMIMIO MJOTMBEIOOLMOHOS QS 0MZEJOS JOM-gMmM
94395y 259deng 303005 LB3MOOL 56 FoMdMBJdbger dsgBgMogdl Jm-
6H0ob, 5d0GHMI H0¥E05 Jobo Jeodobsos. obls3MmMmGOOm FoMsE0 3MHM-
3953MOo 3MEMboBsE00m Fodmo®mBgzs 08bmgnoEo@ol 3dmbg 3sio-
963)9%0.

90360md0L bobyMdmogzo 9EHsMmgdwmds 569 3:mwmbobsgos bbgs-
Qb3 WoBHIMEHMO g mgddo Lsdrserme dmbsbergmdol 20-25 %-
b 509b0dbgds s Jobo B3zgmEo g3memao®mo 6ods bglBmgdos, 0d30sm-
500, mMH0oLO S 0oL BMBM [77],[78]. BOM Bo®se0s 3MEmbobszool
3MLgdMds LgOEEbM 39OLMbsWdo (3b30M-boboly s 396BY, HMIgwos
40% 089 0565396 gddo Fgodegds 0gmb. Joengddo mdOmmbggho Lds-
30330l Lolggbm MmEYbMmTo EIMYGOMBdOL Foh3zgbgdgero 10%-0gs
o Bomdo BmJbogMmo dmzol LobE®m™Aol 3mAEIbEOMMO Molgol ds0mad-
$3930 990dgds 0gmb, goblisgzmmMgdom 30M0@03Mw 3960MET0. JMEM-
BoBogos s1g3 99odwrgds 0gmlb M9dEoEIMss3. 90Lsbodbsg0s, md dm-
Lobgngmdol 60% mdOhmbgg®o LEGIGoEMm3Mm3ol TBMWME GHMIBBOEGHMMM-
@0 953569090 s 20% 5GobMEIL YMBOWs 3MmbobgdMmo, brnwmm
20% 3o bsba®mdogzs 30mboHgdwos ( ,,00dGHgMowmwo 0bxgdiogdo”
sqm. bsbs830¢0).

UGHOBOEM3IM3YO0m bobaMd035® 3MmEmboBgdymo dmlsbeng-
®d0b 139655: LE8gEOEEbM 3gMHLMbseo, 0blvob sdm3oEIdMwo BodMo-
360 09GO H535©YIM0 3530903700, 39dmEPOswoHBY dymno 3o-
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6900, 503 068303060939 g00, 3560l JHMB0 M0 S935Y0YdOL TJmby 3o-
3096®9%0 s 0bGHEM>396IM0 990359953 9d0L baba®mdewrogs dmdbdsMgd-
@300. 30MmboBsgool 9y0E0Eb MmIMmbggmo LEsgowmzmzo dgod-
@qds dmbggl Mdbodzbgerm® GH®M9300M9dme 356%Bg @O ZomaMIds
M350 56 4969M50BYdmwo 06839 30s. GgLsdsdols bdoMma, LiGs-
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0396 49mL%Bg s JoMrmeyomwo Bsgzol dosdml 0bxggdsom® 396sdo
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B0 M9bsgol doeol dmemBg sGLYGOIEO 3MIEEYIMHJOI0 S EOS-
240b9L oo Fmeol 3ogdoto [117].

MROM 5QMYM 3960H0m©Jdo, 2015 Fgab, 0bmgmTo ho@stgdmwo
33w930L 890093900L dobgzom, MMIgedos gosbsgoBgde 0dbs 602 3s-
3096@0bL dmbs399930, 396 0dbs bsbsbo Jobdol gots Lbgs bnbmzmdom®mo

0bg3gdioob 93390060 898306Mgds, d0gbgozs 0doby, G®Mmd MRSA 3mem-
B0BoMgdM 3530963JOL YEHIMEIOIMOS YIMEMbODIF0S 2%-0560 Bvy-
306300605 s JurmM39dloobol yey3mbs@om. 53EHMMYd0 S13336056,
™3 MRSA-U 9¢3569demds 60l3-85d@™0s dbmeme Jobdo-bsmzol ©s
M5 Lbgs bs9goEobm dMBLobmEmAdILME sbmEoMmgdYmwo 0bxggdrogdol-
sm30L[118].

Logmomm x59do, MSSA 13M0bobaols s ©g3membobsools dgls-
bgd sMLgdMo dmbsEgdgdo dbsML MFIOL 35309bGHMs L3MObobyL oligmo
5392000 36MM(390IOHJOOLIMZ0L, MMIWIdO3 ©35380MGdMOs MHM-
3063 2JOMLBIOO BEHIBOWMIMZ00 J56306MHMIGdMWO 06x89d300L Bogsow
MoL3Mb s 99 0bgBgJ300L Ad0dg 99YAGOMb.

36Lgdmo dmbs3gdgdol bowmdzgwby, S. aureus -0m 3MEmbobs-
300L 9gmbg 306900l ©I3MEMbOBE0s Fgodegds 2330 E3geEIL 353096-
390%Y, OHMIgdoi gabogd0sb Lgms s F0OHMBOMIE LYBMS M3GH-
5300LsM30L 0d3WBEHIBom 6 0b635P0MMmo 3MHMEIEMMId0m, GHMIEOL
OMBSE 5OLGIMOL 59 B03MOMBOM Fsb3oMMBYdOMo 0bxggd00l dsbz000s-
6900L oo MHOLZ0. 500050, L3M0BOBYOL LsdoBby d3m3mEs300l gob-
LoBPZOS 530 0. M 5F0Ls, JU LEHMIEIA0S MOl 9539dEIM0, TogMsd
bME0MEYds 39306MHMmE0bol dodsmm MHBOLEBHIBEHMBOL gobgbol Holgzom,
MGG XIO-XIOMO0M 56 5OHOL JoWowo.

1.4.00§6mbggMo LEsgowmzm3zol ©g3membobszos

093635 3309359 895735L5 Y3MEMBOBIEO0L 9RB9GMO™dS MRSA do36Hm-
00l 3EMboBHE0LMB ©H35380M09d0m. 23 MBEMTI0DYOMEO, 3eo390M
3MBGHOMWoMgds0 3393900l Tguobgd Bo@BoMs dmermdmobogwo
LoLEG9Bs@GH MO F0IMboE3s Y3MEMBOBIEOOL 9B9IIBIOMIOL FgLogsligd-
@5 LHYONM 33530530, MIGE0E I3 MmamMi3 MRSA, sbigag
MSSA 8036:md0m 30mmbo®gdre 353096390l [119]. 59 33e093500 dmbo-
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fowg 30636989030 890Mm©s KX sbLO®o Bmbogroliggdo, bodgoEobm gg-
Hmb 89853900 s 3530963900. B35 B9a)0Mm©s 96 Fbmem s@o-
@MdM030 ©I3MMBOBIEO0LORD, b 5AOMIGOZ T3MMbI MBI
9Ome© HBIdM©s LOLEJIMMO SBEH0BOMEH039dOL Fo8mYyqbgds. 33eng35d0
dmbsforgms 90% 89dmbgg35d0 ©g3mEmbobsEgos ogm g89dGwIc0. S0-
Md©030 15dMsgdgd0m ©Y3MMboBsEoOL 9BgJBHWOMdS Y39wsDY
Q5050 04m 00 2 330093500, GMIEgdTs 995935L9L Y3MEMBOBsEoOL Tg-
0993900 MRSA-0U 300¢0mB0Bsgoom 3000603580 839099 353096¢3)90d0
[120],[121]. ®56m30boMgdm, 3eo3gdm 30mbEGHMmMEomgds© 33¢g35do,
093mMbobsE3053 396 dgderm MRSA-L 500mgbzms 3membobozool yzg-
@5 5QP00Esb s MRSA-I ©93membobgds 8msbobs 3bgo®ol wrwy-
b, Fbmermo 3530963 gd0L 44% -do . MRSA-L daMo@o 3mermbobgds
500608693M@s 85806, 04 5000 3Jmbs ghHmBg 9o M0l 3membo-
Do30sl O TEHJO0D S YFOWIMOM0Z 09M5305L0b MmO 59m0oyqbgd-
05 BGHMOJobmewrmbo. MRSA - 00 300mbobgdme 35309639030 ©g3m-
wmboBsaool LslvGzqwo dggao Jowfgme 0dbs 58 xgmxdo dgmgo 3o-
3096@®9d0L bsbgzs®To. 53 33093580 9MBIBIWMMHO SEYOWGdOL ©g3M-
@mbobsE00L MIBIJBHMdS 353806090 0YM SHOWMdM030 0bEYM-
395300 1305600LMBLMSL.

MROm 99090560 ©g3Mmembobsios domfgmmo 0dbs sowmd-
6030 8mbdsgool 3300HME0bom, HMIgElsz 096 sbers s6 Bmyzgdmes
LoLEBYIMYOO 96EBOMEH03gd0m F3MbsEMds. FMWEHOEIbEGMWO, MYb-
©M30BgdM0, 3mbEHOME0MYd500 33¢7930L5L ©Y3MEMboBsE0s F9wag-
M5 31306Mm3060L Foesdmls, Jerm®m3qdloobols badbol s Gogsddobols
96 mgboozeobol 33000 L0sbo 3MMLOLYLH [122]. gl 33¢93s FMO(393o
394030 ob HIHBoLEIBGHMWO MIOMLBIOO LEAHIBOWM3M300 JOMbog)-
@O 3MmboBgdme 353096@JOL, HMIGILSE 5O 4obz0maM©sm 0b-
3399305 @O HMIEGOo3 250509l AsbIBYMI0390Eo BHILBEGH0MGdS ©g3M-
@mbobBszool 999¢gy. 1s33e930 353096300l 3608369 mgsbo dsbslio-
390900 0gm Lsdmg HoeBg dg@o B30, LsdgoEobm FmALabyMgdsHY
©53M30009099ds, gdgbE0s, 3560l sB0sBYds s MRSA-I 3MEMboby-
00l 365350 5Qy0e0. 0HgEs35 Sgmo ImEgdMEmdoLs, 35309D3)g-
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00l 74% ©93m®bobgdmwo oym 3 mz0l 89damad. 5339 Mbs s00bod-
Beb, A 59 Xan0L 353096300l dgEHILMdS 3O 3MEMBYMHI© 0353~
Q5 ©93MMboBsEool Mgx0dL.

bbgo 33093990, 3530906390  009b0dbgdM©Im  Jmermbobsgos
Lbgo@abbgs sa0gddo (3b3060, bobs, LoBsMEMEO s bZY), brmwm
44% -b 3dmbos 3560l FHOEMBYOOL JMermboBsEos [123]. ©g3mEmbobs-
300b ©95000 596056905 LEBIMEMI 5EPOEMOMH0Z 03w9OBEMDSL;
LoLEBYIMOO BGH0BdOMEH03900 0b0TbgdMEs 3560l FOHOWMBOL, Ladstyg
235900l 96 LEdML JMEMBbobsgool dmbg 3530953 gdd0; LsFommadols 890-
bg935d0 5939 bgdms 3993 -Bofierszol GMogGol ©g3mEmbobsgos. 3o-
3096@»s MG dglsdgdo 259moyqbal Lol gdwr®mo s6E0TozMMdNYMO Lodvy-
3¢ng09d0. Ho®mBo@gdol dshz9bgdgero oym 47% gMmo ©93MEmboBsgool
303wob 9999y ©s 76% Mo 303w0l d90©9y. Mo dmbsigdgdol
d9Lodsobo [124] 39350 5©R00L 3MEMmboBsEooLOl 33Mbsemds
04 Fo6m353g0ge0o.

9 33¢93900 356M5MMd9b, O3 MRSA-b ©93membobsios 306-

390039 X96OBg 890deqds 0gmb (oMds@gdmeo 0d 353096390d0, Gmdwg-
003 3MMmboBoMIOMEbo 5M056 B3gMEgdMog 50w gdT0, MMAMMOES
3H306-bsbs s 9920l FowHgzs oMMl 35309639000, MHMIgd-
bog 99§30 9853 JO0MO 5QH0EqdoL 3Mmboboos. Sbgm Lo@wsaosdo,
3QR0MMIM030 ©g3MMbobsgools s LobGHIIWGOO 6E003MMdMEO
L5395 q0900L 3Fd0bSE05T, Fg0dgds AsBsMEM FoMTs@gdol dshgabg-
090. gb 3393900 51939 9639690L, MMI ©YIMEMbOBEO0L Mgg0dol
5330L5mM30L Jobo dmbo@MmMobao, dg0dwgds gosAfY39GO 0yml Lodm-

o d9090L dobomfigzew [125 ].

39%03owob  MHyBoLEBIDGHMo  MIOMbEIMo  BEAIBOWMIMIOL
(MRSA)  ©93m@mbobsgool  1dqdgddo  doMomo@o@  3sdmygbgdoganos
Jwm®394Loobols 5d5Bsbgdo s IM3oMmE30bol 3bgzoMol Joesdmgdo gé-
0OOMNE5. 536GM05d0 2017 Fgurl Bo@oMgdreo 33eg3s 30Bbs olsb-
93005 8399Mb5grmdol se@gbo@ovemo abgdol dogdsl, Molmgobss Y-
3Mb¢530b5300L 9539dEHOMBOL Fgx35L90s dmbs mdEgbowob ojommd-

WwMOHOEOL gwbg ©s53x9dbgdmEo 3OHMEJBHJOOL 25dmygbgdom. 53 s-
30WMdMH030 3mbIsMmgdol 390353960l 259mygbgdol ™l 33390005
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0999306005 MRSA -U 9¢85690wmds (93,3% (n = 15) , 59560096 56 go0m3e0b-
5 ©0930MMboBsE0OL M0 s35380MYdMWO 439MOMO Jm3zemgbg-
00. sdo@Gmd dolo sdmyqbgds Fo0Bbgzs MLosgMmMbmE s 9x39IGIM©
[126].

2014 9ol 5996030l 990G IBOGJO0L 53500 GdMS 36Y-
3963005 s 3MbEHMMEOL 396G @0l (CDC) doge 458mg399bs sGlgdeeo
33w93900L 9gx 50900 B0, HmIgeroi gbgdmes dg@oEowob Mg-
BobBHIBGHWo MJOMLRIOO0 bEGIBOWMIM3Ol JogH sdmfizgmwo 0bxgd-
(30900 999306900l 30Bbom goblobMmEmE0gWwgdg 3OHMBOWSJEHOIMO VM-
BolidogdgdL. LEG0580 MYMMTgGHO MbEMIoBYdMWwo, Mmi3EsLsdo dgos-
H900m0 5 JOHO 3M3MOEHMEO 3330l 965¢r0Bol 999w WOAOD-
9, ®M3 ©Y3MEMboDBs3050 T95830Ms Johdol Low®mdg, Loghmm 0bggdao-
900l ©5MmEabmdy, MmdOMLEYHO LEHIBOWMIMIom As0mf3gMwo 0bxggdso-
900l H5MmEgbmds, M53EIPIO0MNO BEMEMO! 259mfi3gwo 36930mbogdo
@5 OOBRIOO BAHSBOEMIM300 FodM39MIO 5SRO0 MOdM030 0bxggJ30-
900. 58539 dodmbogmzols Jobgz0m, 7 33009306 6-05 43063965, Ind vy-
306m 3060l godmygbgdsd 0b@gblomMo mgMs3oolb obymaogdsdo 9gsd-
3065 36930mbools s MdHmbgzg®o BEIBowM3M3000 d5mf)39wero Bsdg-
©030bm IMALIHYYHGISLMD SLM30MIOMEo 06g39J309d0L 2b30msMds,
49593065 DM 0603930900 396300056905 - MmJHMLRGOO LESTROW M-
3300 353mf)3999c0 Johdo s Lobberol 653500l 0bggdsogdo [127].

1.5. 39306m3060L5¢0d0 Mg BoLiEI6GHMdS
3QR0MMIMH030 dmgdggdol sbEG0domE030 893memEobo gobs ghm-g6-
00 b59939009L LMo gds MRSA-0L 9¢sdgdol bsfobsswdogamo [128],
059600 Abmgeoml Bmyogmm J399bgddo 59 GHm303mMo sBEG0doMmE030L
06@9bLoMM 250mygbgdsl dm3gzs MRSA-ol Lbgoolbsgs mbol Ggbol-
396@™dOL 3dmbg 83599300 45939010 58390J90900.

MRSA-b 3m306m30bols 30dstron GgbolEgb@mds 9985mmgdol bo-
249605, ©5096 d3oHmEobolodo MyBoLEBHIBEwo MRSA 8¢sdgdol Mo-
09bMds 0BMHEYds. 1995-1999 §engd0sb 39650530 ol As0BsMs 1.6% -
56 7.0% -0¢0g 2000-2004 {iergddo [129]. 65839690005, GMA dowswo mbol
9300m3060L HgHBoLEHIBEHMdS SLMEOMIYdS Y3MMBOBIEOOL ©Y3056(0-
bMBSLS6 [130],[131].
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90bgs35 0doly, MM dx30mHmEobol MgHBoLEGHIBEGHMdOL dgds-
603930 0@gbEHmEm0s MSSA s MRSA d0360md900Lsm30L, 3g306HmEobol
MH9BoLBHIBEHMOS 2o30wqd0m bo3gdI® 39303900 MSSA 83edgd-
do, 3oy MRSA 93s09080. d0B5bg00 999g09: 399306m3060L dmbds-
6900L d5B30690wgd0 MBEIM owowos MSSA-mgol, bemeem Ggboli@gb-
MO0l MOLZO MYROM OIS, MoYD MSSA-Lm3zol ©g3memboboty-
00 35309631900 B39 gdMH0og 8005b 35¢53gddo s 0¢M9d9b 36t~
(3990IOHIOL MROM 050 06EFIBLOZMdOM, Bglisdsdols, 353930l ©s-
050 358396900000, MRSA-I 3dmbg 3530963700156 89005619000m. 25600
5dols, MSSA-I 259m ©930MmboBoMgdmwmo 353096(¢)9d0 MBcm Bs3mgd
QQOML 5EMJd9D Bsog3508YMRMYdTo s 9930 Bogegdo MY3ML30EIX0Bs-
300l 35639690900; s dMEMU, HMEgLsg F3oMmEobol HBoLEIbE ™MD
Bbgds MRSA-056 ©05393806980m, 5600036080 09965305 Ma3tm 9g-
Ao bgl Mfymdl dyMoo 9Esdol Bsdmyseodqdsl, dmdommEobolis-
30 90 MSSA 8359900056 99s6gd00m.

1.6.00§6mbBgM0 BEsBoEm3M 30l 36935cg6EMds LogsGmzgmmdo
2008 ol LodoHmz9emdo, mdoErolol ghm-gMm Jarobozsdo, dg@Eogo-
ob G7BolEHIBEGHMO MJOMLBIOO LEGHIBOEMIMIOL IbILOsMYdOL Job-
boo Bo@omgdros 33wgzs Imwg3n@wy® ©Mbyby. 98 33wg30L BoO-
3wgddo godmymazowo mdhHmbng®o LEIR0WwM3M30L MgHBolEIbEHMdOL
dmbs399900 sbeml 0gm 356090 dMSBOE0MM J3ewmbmsb [132].

2011 §geob, bodommggarmdo Bs@s®os bnbmzmdom®mo 0bggdzogd-
ol domomoo 2sdmaf(j303900L MGMML3gJGMEo dgbfoges, Hrmdgols do-
bg30m53 MOHMLBIHO bBsBowm3IMm3oL Fowo 9%-o0s [133] .

3D MM0 BEGH003MOMINMWo MgHBoLEGHIBEGHMOOL Bgwsdbgag-
@d0L LobEgIol Imbszgdms 2017-2018 ferols sbgs®modols (GLASS) dobgco-
300, LygoMmzgermdo 890608693y dgEHoEowob MaBolEBbGMwo mdOHml-
1960 LAHIBOWMIMZ0m Fodmfizgmwo 06339J30900L DO 9%-sb -25%
9009. 9mbs390900 95319dbgds mmb 3mb3oEsedo Lolbosd sdmmgliog
3 AMMIOL, B3 3O, DMAS© 3H9bIb3E0gdL 430639690 [134].
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1.7. MRSA 1360606205 005 €09306mbBobogool 3Gma6msdgdols
989IHVOMBS

MSSA 1360060630l 30MaEH39d0L JMMSEINHO FoDbos F03MMdOL ©Y3M-
@MboBE0s, Goms 995930MHmL o0 JoghH 2sb30msMgdmwo 0bggdizool
6olLgo. MRSA-bomgol, 130M0bobyols Lsdswgdoom goblsbmzMme 3mewmbo-
D0 353096GHJ0MB BoFoMmgdol Ggdmbgzgzsdo 9gmdE0sm Joo@sM™b
3MbGH9dH M0 0BMEs300L Mboldogdgdo dsgowoms - qHobxggdsos,
H0Iol JoBsb0s s6o FbmemE o000 06030V MMI© 45b300969-
00 066394300l Holigol 903060905, 56599 06%39J300L HYoOHml s K} 3o~
09060 ©alibgdm3zbadols Molizol 99dE30Mgds. 2sM©s sdols, MRSA-mo 3m-
mboBgdol 3¢mbs 9g0degds LalisMagdwm oyml Bbgs 3Mmz0wsd@o3vwy-
M0 LEAHMIBHIH0GOOLMZOL, MMYMMOESS TGusdTOLO 3OMMBOWSIEH0ZMMO b-
3000360Mdo 0gM3305 JoOIMHR0MM 353096Ggdd0.

093035 3309350 Fgog3alsy L3MOBobyols s Y3MEWMBOBsEOOL
LoM909w0, OHMYMOE LsIONM BEAMIGIA0JO0L boffoco MRSA-U as3639-
90l 99bem30l dobbom. »MdgBgbmds 0g4abgdws 335Bo 9dudgemodgb-
AN ©obHsobl, M9gbody 36939b30wo MMmbolidogdols dsbbmMogwn-
goom [135]. dogbgsgs 0dolbs, GMI alizgbgdol «mdg@gbmds domom-
9oL 08599, MM g LEHMGIA0Jd0 IBIIBHMMO 0gm, gb God@Eo Fgodwgds bo-
fowmd®mog 8093m03690m©L gsdmdzgybgdol dolzgmdmgdsls. dmeodg®ms-
D %5336 ©95J305%g ox8ydbgdmo LGz b3Mmobobyolb GgbEHgdol
0 MEOMObEYTs 496300609150 godmof30s MBO® EOEO s ¥Y390
39099853900 33693900, LO3MBEGHMMEM ¥amxdo b3Mmobobyol as09dy.
30639000 33935 PGSO 3 15535008YMmxmo 3.5 ferob aobdsgermdsdo s
MRSA ©553500900L 3563969090 360dzbgarmgbso dgdgoms [136]. 6
30560 330930l 899390 8 JoMmMyome gMmgmedo [137], bssgodym-
3330 Fmm53L7dOLAL MYALIIMHYO® BoMIOM©s b3MHObobao s MRSA-
00 3mboHgdMmqdmb 5@sM0bab 3mbEsdEeo Logmmbowol Bm-
090U, 5939 M93F9bs30s B0YE3I0 BoBIMYIMI0YM ©Y3MEMbOBE0S
3OHMBOd3H03M0 96E00030MMdM0 MYM30s. Dopod MRSA 958396909-
@0 3608369 m3bsg 56 89830690 0bEHgM396300L 3gMomdo.

09399b5¢r0BTs Im0(339 3 AsEGHIO0MO 3335 O AdTMZobs
0bggdgool 9sh39693ol 8b0dzbgemagsbo 89dioMgds 31% Bo. owdss,
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LHGox30 L3mobobaol 3al@gdol 3sdmyggbgds o6 s0BmPbos grqddmeo doz-
HMIOMEMY0E G900MmEIOMD T9sMgdom. gis olivgz0cm0 56 MO, M-
296 890092900l Jowgds8qY Ladwsem EM® oym 20-24 bssomo [138].

LHOsz30 bL3IHOBoBYOL EHJuBHYOO Fg0degds MIMEZMGBOE YodmLSY-
30 04ml 00 ©mbolidogdgdol oblsbmM309wgdws, MHMIwgdoi doBbs
obsbagl MRSA 0bggdaool 0bozownsemrmmo Gobzol 9993060900, dbyog-
bos MSSA-I 959myggbgdolmgol. 8sg0woms, 00 353096@ms “4dgEglmds,
HMIgdoLmMZ0L3 RIET00s BRms M3gM3G0S QS 56 5M0b 36Mmdowro
MmO MRSA 95@569dgdo 08 439959000, Loss 39¢0gowob-Mgbol-
OIBGHUO LAHIBOWMIMIIBO B0 96 ForgEIM0s, 0B P3gYL-
90603 00 36308030 MBMo L5dsEgdIO00) FOHMBOWSIEH03I, HMIgEO3
6 560ob 95399@M0 MRSA-L §obsswdogy [139]. gl Lo@uysgos gabasgligds
03965300 Bo@oMmgdals 309m39Mo30ve0 96E@00030Mdwo Lsdmsmgdgd-
00 3OMBOWSJGH030L ocgdg. 590l Bs3oMOLI0MM, 9dxmdIBYOL Mg 5Mo
LHOsg0 b3IMHObobyoL EglBgdo MRSA 45303900l 3MbEOMMEl, bozemg-
05 bsomgos. LEGsx0 13M0bobyol GHalEgdol Lsdrsergdom Jglodergdg-
@05 0BMWHE00L FgoMEIdOL ©s93300MYdS 56 BMblibs 24-48 L5000 SCO-
69, ©53 990degds 0gmb 45058(Y39@0 360336gemdolL 3mbEsIGMo Log-
HMboErol BMmIGOoL go@smgdol 3smzswobiiobgdom.

1.8.00§0mbiggMo  LEHIBOWMIM3IOL  3MEMBOBIFONMB  ©39300MI MO
33365

MSSA 536060630 5 ©930M¢mboBs3E0s 2500B6weos Fbmerme 3mermbo-
b0 gddo 061394300l MHoligol dqlsd0MYdsE. 53 MEYIBODBIOL oM Eo-
30 5 93995 9300gdomemaool d0wbgs350, B3Mbobyols s g3m-
@mboB300L 98B9JGHWIOMDS IEA0BS Lryaw sbEsbsb s bmerme 0 3o-
309639030, HMIgOLSE FosEr0 MHOLIO 5J3m.

2021 Ggaols 99md399690we, 053mbosdo Bs@sMmgdmen 3393590,
2396bom@0s MmgOMbggMo LBEBIBowMm3Mm3oL bsBowmGo b3Mobobyobs s
©093MMboBs3oolL Lbgswslibgs LEGH®MaGIH0g00L 93MmbmToHMdDS doMdsgols
AMGHIOO SHOOM3LEH039IM0 M39M5(30900L 989 39MH03MMEY Y-
o 0bggdiool gLsdiEoMgdws®. 33eg3sd0 Asbbowrmwos g@oEowob
M9BoLEIbGHMwo Staphylococcus aureus (MRSA) s 99@0o30eobolbsdo
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J3Mdbmdosty Staphylococcus aureus- obmgol (MSSA) Lzmobobyols s g-
3mboboool bLGHMs@ga0gdo [140]. b3Mobobaoby s Y3MEMbobs3O-
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9dLobMHgdLM SbMEoMYOo 06x89d30900L 39O MdOL 3OM(3YL-
90 [180],[181],[182].

05d3H9M0MBgo0L MmER60DIJo Jgyzsb0l 9d, dsmo gobsco-
329M930L MbsMol dJmby sbEHOLbYMeEgdo FoMdmoddbgds, Mol gsdma Boag-
000 MYM3305L Fg0degds 3Jmbeogl bsbdm3arg dmddgqgds. slggg bsB3969-
005, ™I BMAO0IOHD d5dBHIM0JOL T30 B5JEHIM0O 306MlgdoL do-
9o 58M03wobmb MBoLEBBEMBE, MMI3s sEbsbodbsgos obog, Mmd
054390900 BEGH0Bd0ME030L J0TsMm FES3090L MFBOM doswso bobdo-
Hom 35603050, 300MY B0l dodstm [183].

05dBH9M0MGBg00L 359mYygbgds 5ol 363090 s FogmmgMa3dos
Q953500g05md B B3gdBHEol  Lsd3MMbogm  2s9moygbgds. Bomo

93996bsEMdOL Fooe0o 9839JGMOMBS IILEWMHIOMOS 33EG3JO00 OO
3930l 3093560539000 93MMBsmdOL IM35¢e0sbo 2s0mELowgdom.

82



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

©O90LsMZ0L JsOHMM s FBMBEoMm BsMTs(393GWIE dsDMDY HoMdme-
396005 3m09ME30Wo B5dBHIM0MBOY0. 3TN0 B5JBHIMOMBYO,
HMAMO3 05JBHYO05mS b0, FoMdo@gdom 35dmoyqbads 3Mod@o-
3 39000306530 s bolosMEYdS 39MR0 MYMH30v90 s 3bodzbgerm
339000 989JGHIO0m. d5JGHIMOMBIROL BIMTSIMMYOEO Sb3gdEgdol
d9LFo3w00m 508MBbEs, HMA 0y0 Jowgdol J0gy Fog gsdmEOl MM~
B0B30sb, 580l 458M, 356339990 39MH0MOO, dod@IMOOMBIAJOO 5FMm0oy-
9690Mm@95, WdMMIEGMM05d0 LOEOsRBMLE03M Lydmowgds© FgLlsdsdolo
3500969960 d5JEHIM00L 50dmLoBgboco [184].

©q0LYM30L dogdBHIMOMBeA0 LOIFMGBIWM® Fodmoygbgds sO-
WMdM035©, MBI, 39OMMMMS®, 35M96GHIMWMMs© [167].
9080bstg 33093900l Jobg300 dogd@IMHOMRBIY0 339 350Mm0Yygbgds 0b-
539665, oligmo MxBoLEIEGHMEO d5dBYM0gd0L Foboswdwgy Mrmym-
©0@3os> Acinetobacter baumannii, Staphylococcus aureus-o. go3gd0l 50-
@MIM0Z5Q, 39MHMOICMOHO S MJJBIMSE 450m0Ygbgds Lbgswalibgs
(Proteus, Klebsiella, FEscherichia, Shigella, Pseudomona, Salmonella,
Streptococcus) dsd@g®0gd0m 459mfi3geo  Bbgssolbgs 9350090l
QOB Y439 SBo3oL 3530963)9dd0.

O MLGOMEOo 96E0BJGHIM0o MIBOLEHIBEHMBOL FBsto
36MHMdgdol 459m, 251530 SJGHYISMEO 2o Boggdol godmyg-
Bgods Ubgoolibgs MgBoLGHIbEGHMwo 030Md5d0L OLETsMEbydMws®. dod-
3900Mg52900L MgM30w9o dmgdggds 3609369wmabs sblbgsgwgds
3b63000Mm#H039d0L 3mJdggdolegsh, Mo Jo00 458myqbgdol o 39ML3gd-
30351 Jdbob, HMmAMEOE MJMs30vEo oLy 3OMBOWs]EH03YMH0 JoBbom ym-
390 OO0M 30060396 30503000 [185]. 3ogqd0lsm30L 56 sGOL sds-
bobosmgdgE0o BHMJLoZMMMd, 0Lobo Msg0L Imddggdol 3gMsdo sbsym-
9096 Fbmem Jscmz0L L3gEOB0YOH Bo3MMBYOL s 0TGd0SE. Bsagdol
MH9LmELO S8MMHMEIS305, oYL olobo Fglisderms 8goddbsls sbogo dwmem-
G0MHgDobEIbGHMo 8036:mdgd0L Hobsomdgy LsdMIMEWggws©. doddg-
0900 5 35000 Bogg00 3908035 96036 ggmery30sl. bbgoalbgs
93999000 9MNMO0Mds3d (3mdGHgowgdo) dgodengds 895930Mmb 00 doddg-
0900l 355MBIZ0L SEIBIMMBY, HMIGELSE 296300050 Gds MO M-
05 3063609¢ M0 B0l 0d5M100. Boggomab ghma bdo® Ggdmbggzsdo 8g-
LodgEms gs9m3z0ygbmo s6E0d0mEH03900 dsmo Lobghyowwwo dmddgwgdols

83



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

3900, 83996Mb5¢eMmdoLOmM30L sMhgMEo Bsagd0L godmygbgds Fglodergdg-
@05 OHMES $BEGH0d0ME030 56 8mddggdl, bmem Bggbl 3oge sGBgMwo io-
230 900l 3060 gbEGHWIM0, Fowswbs®olbbmgsbo s Mg3mdgboMgdmeo
[186].

306390 ©s dgmeg RsBoL 3obozM® 33¢939080, LOWIE WIIL-
AMOH B39d0L MBOIBODHMYDS, Fodm0Yygbgdmes BsMGH030 BorIMo Lml-
39690gd0 s 50 9939 LomsboM YMMEGds F50 FEYMIMBD. G-
390U 5930 9B ME0o 3EyMIE®dS LomMbgdo, 390D BHOGMO Jomo
©53m853900L5 s Fgbsbgzol MML. sdodmd d60d3bgermgsbos gs0gdmdo
9003 M50 s 4obsbyMI0390MEo 306 3MEs300l FglisdegdEMmdol ddm-
B9 8353900L Homdmgds dozMm s BbMoxLmEsEo0l sbaero dgommegdol
2590ygqbg000m, M3 35000 glsdg BsBob 3erobo MM 3300939030 Foaqdol yo-
9cyg969d0L FgLodergdermdsl 0deggs [187].

3593900 5939 3odMoygbgls HgL3oMOEHMOMWo 0bxggdiool 0b3sgms-
309960 339MBsMBOLIMZ0L, HMIol J0BIBOE 0ym FEAMO Loob3sws-
3O B5a9g00L bsBsgol dgom©ozol G98wdszgds MHgldoGms@EmMmmEo @GMod-
Aol 06839930900 1sd3MOBIWME s 3OMBOWSIE030LIMZ0L, o FmEOL
MH9BobBHIBEGHo F03MMdYId0m godmfzgmero [188]. Bsagdom 33Mbocrm-
00 1903300 359mMygb9ds0 TgliodErms gosFMols sbEH0dOMEH03900L IBO-
3OGHOL 3MMdEgds. 93MM3Mo d90E0bol Losggb@ml (EMA) sHGoom,
33040909005 ©BJIMHIL d5gdBHIM0MBsADY I73AbdMEO MgMH309d-
ol 993ds39ds dolo 360d3bgem3s60 3mEgbEoswol asdm. sdolsmgzgol bo-
Joms 9(330(3909q090Dg ox3w9dbgdyaro dg@o 8mbsgdgdo, goblsgmm-
69000 BsMT53M30693H030L bxgHmgddo. 36083690 M3z5605 BsgdOL godm-
49690556 5353806900 MERYBEOBToL 0TMBMEMA0MMO Mgod30900,
53M9gm39 054BHgM0o dBoMBoEdIOOL O MEYBM-13930B03NMO FoMg-
9l MOHM0gMmngdgqds[189].

396L 994L396M0dgbEMEo 8go0bols @S BsDBMASMOMHO30 X9b-
IO MdOL 59Mbsedo, 2014 §guol, godmdzgybos gdudgmodgb@ e bsd-
MHmdo 39RMMGM5305 939000 393030w0bolodo dopaMo-
Qo Staphylococcus aureus-om» 450m{3999o 0639930900l {obssmdwgy
[190]. 9gb39M0d96E Mo 33935 BoBOIMES dMMIGMM05T0 S dOME)-
960mddo  (0bxogomgdmmo  3bmzgwgdol o6g) Universidad Peruana
Cayetano Heredia- b 33¢0930L5 005 4963000060900l @50m®s@mMogddo 2010-

84



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

2012 §engddo. 3090bsq LodgEbogmm Bomfigzgdds goowmdxmdals Bsagdol
d9Lsbgd 3MmEbs s 0dob Fom3z5¢oLobIdOM, HMA ooDsMEs SBOEIO dem-
390b53H03900L 8gx8sL9ds B3gMEad®030 96EGH0T03MMdINO Lsdrsgdgd-
0ligob 49blbgs3900m, Fom0 MM 3090 M30L7d7dOL Fgbfegwrolisgdo 0b-
A9M9L0 gobsbenos. 59 33¢930L B0Bsbo 0gm MRSA- oo g58mf)39mwo Ewm-
390 5 bLolGgd©mo 0bxzgdE0gdoL HobssmBwgy dod@BHMH0MTsa9d0L od-
&03mdob dgg3sLgds. 33eg3s 0gym 9gldgM0agbEsMo s Fol Bolo@sMgd-
@O 35900Yygbgls m533900, GG 3 3bmggeol dmgo. 33arg35d0 dsd-
A9MH0MmEBAg00L dmddggds dgosMgl F39w1egd®mog sBEH0To3MMdmM Ls-
39950090900 s 39bobogl 3om0 sEIOOMO S MsMyMmBomo JmJdgwg-
0900. 3309308 J0bxE300m 500 B5dBHIMOMBHYO Fodmymzowo odbs (3bgo-
M0ol-bobob bogbolb 3erobozmMo 60dmdgd0sb s Lssgsdymaml Bsdo-
Bo6g 9e900sb, HMAgdLsE Mfm©gdbgb "ddmdmome dogd@gMommey-
90bL". 5d9sb 9d3bo Bogo FgoMbs MRSA- I Hobsomdgy dsmo Lorzgorglm
@0BoLMEmO sdBHogzmdolmgol (F1, F2, F7, F8, F9, F10). 59 5353900l 3000006s-
305L 3OM3MO oM 3Mmb396GHM3090d0 gfims ,05dGIMOMRBIYOL 3mdEg-
oo, F9-9 583965 8mgdgogdol maemm gadomm b3gd@®o, 30Mmg bbgs g3o-
39005, ®ob 253m3 030 90MBs 06030 OO MYMI300LMZOL. oM
590b9, B59BH9M0MGsR0 FJxRoB, MMAMOF 3MTIMHE0NYO doIEINOMFBIYO.
A9LGHPdOLMZ0L godmygbgdme odbs 3eobozmMo Homdmmdol g@oio-
@06 HgBoLEBHIBEHMOo MdOHMLBIHO bGsxzgowmm3zm3ol 9Esdo, MmIgEoa o-
dmympowo odbs Mdowo Jumgzowgdol 0bxgdiool 3900@sb. sbmzgmwms
9mgE0oLsm30L 30 359mygbgdre 0dbs 8 sb 10 330Msdy sbsgol EIsdM-
5GHMOOI0 05933900 3961l X 96O MdOL gHMm3bmeo 0blGHOGMEGHOL
353905 ©sigligd)ergdosh. 33wg30L Gggagdads 583965 dogBhgHome-
92,900l 9mgddgqdol ©s350890JdJ0 MBIMO, M5 3o0MObsEJds dodBgto-
3353900L 83JeMdT0 - 15300 50300Mb S A593MBEHMMEME m3s-
6o MRSA 06939430930 396L5 05 Hdo Jumgomqddo, Mo 560l dsenosb
3600369cm3560 508mbgbs. gl Logombo dgodergds oyml dg0ymdo 33¢g-
3900L Lafyolo F9OE0wo s Ldwowgdsl 0dwggs gx3sLEgl 3eobogm®mo
0?9 M9M930E0 3OHMYMTGOOL 459mYygbgd0o.

331930l 990000 b5B3969005 35dBHIMHOMBOYIOOL IILEHWOY-
00 939dGHIOMds 39BH0Eowob HaHBoLEBHIBEGHMwO MmJOhmlggMo LEsRo-

85



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

@m3m30L {06550, Mg 560l Bsmo 459mygbgdoll oo 3m@Hgbaoswm-
ol abEGWOHO M EHOMIBOLEHIBEHMO d5JGHYM0dOL 3MBGHOMEWOLsM30U,
653 339306305 LoEgMEbEOLWBsMOsh s 490sdbBygzqdgE seEgMbsdo-
35 9O LgMHOMBMEOo FOMdYIoL Fglsdlmdmdgds. ™wdEs, XIO
30093 SBOWYIOIL0d 33193900l 33O IILGds, 30650096 XM 300I3 VG-
Bmdo o 350sL5HY39G0 331930l 3603369cm39b0 Lsgombgdo - Bogmmg-
63300L 250my9gbgdol I9Hwm3gd0; M3, B3gMEgd®oz0 BEH0T0ZMM-
00 MYM9300L Form8sEHgdeEMmds 9853 00 IMOZ5¢RIMMZ0 33¢g-
390L, Mmdgmog 9B396gdL Boggdol 9nB9gIGIOMBL s MBSBOMbMYdSL
[191] 05 §o6BmopqbL gobabsbm3Mger gengdgb@GL o0 Labol 33¢939d0Lsm-
30U. 533MM9d0L SHBOOM, b33wgds© LZIMIYPM, MM dIEIMHOMTBIRJOL
399990050 LOMEs© Bosbogermb Bggmangd®mogo s6EGH0dozmmd Mo bs-
4995090900, 3s6150 IboEIMmEbawos, H™A oo 89mde0s0d LobgMAorE-
5 00mgdgomb 56¢30d0MmEGH0390mb gMHmo© s J9bsmb oliobo wRmM™ gi3-
9960, 6530900 9439000 IM3Wgbgdom, MBOM bs3wgdo botxgdom
31 GHoM9HoLEBIEEGHMO d5gG Moo 0bggd30900L 33MbsErmMdsTo.
0543HgM0MBGO00 09MH53058 XJM 300093 9J3L F9HBMM39gd0 Fo-
dmyggbgdolomzols; gl dmoisgl B3sagdol doge d5JEgM0gdoLsm3zol 306vy-
@3b@GMMmo 396900l 3mOHODBMBEHIWMMO 2503930l FgLodEgdEMBSL s
36303030Mdo H7BOLEHIBEHMBOL 25BMPLL, BsgdOL 0TsM dogd@EHgho-
900 ®9BoLEIBEHMDL, Foggool obgo@EMoegdsls Lolbewdo dmbmbey3wg-
30 Bs3ME30GYIO0 LobEGgdol Joge, MoE BsEJO0m Fsbgo@Mmowoby-
090 56¢30lbgMEgdol sMLYdMBILMSE gHmo F9o8gMbgdl Boggdols dmd-
89©90dsb. 0779335 9b Y39@sBYIHO B8a™do 33w930L FgYas BS 3b-
930309L. LoLEYIM® EMbyBY 1939 SOLYIMBL SGLHLXYMZ9w0 0TMBMEO
95J30900L  gLsdErgdemds MsbdodY3MWo dogd@gMomeBsaol 0bmg3-

2)53090DY. gU SB39dBHgo0 56 0gbs FgxzsligdMEo 53 3393590 s SFoGH™I
Lo FoMHmgdL d90amd 33¢g39L BoAMMYM305d0 XIO 300093 Logodomm bs-

3000bgd0L 2olot33935¢0. 9955850 SMLYINEPO FMEIYIMXOMBHO BOMEMYO-
obs s 09bmemaool Jomfg3gd0 0derg3zs BsdwYsegdgdls, MOl yodm-

949b900m@3 dgL5dEgdgwo 0gbgds Boagdol dgliobgd gBIwIMo 3mEbol
d9dabo.

86



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

333™MMgdds 33¢930L G9gRs ©o913336gL MM dsgEgMHOMBsAOL
65%s30L (3mdBHgowol) godmygbgds s dmbmmgMsdos 3mb3MgEHWwo Bo-
230m, bbgosbbgs mbom gx39d@ Mo oym d9@030wob Ggbol@gbdmeo
™dOH@LBIO0 BEAIFOEWMIMIO® 250Mf39o mIsMo 0bggdE0gdols
3MHMB0osdEH03oLs s I3MGMBsmdOLm30L. Fsa®sd, MRSA- om g50m{j3g-
Mo bolEgdM®o 06x19d30g00L [obsomdwgy 9x39IGMIMO MgM30Eo 56
3OHMBOOJBH0ZNM0 Fo09E0 59BH0Z3Mds 90 godmazergbogms. 58 33¢930m,
RPN YIH305 89230d0s Jogohbomm, HMamOE S EIMbo@ogzs, MGMAg-
o3 LoEgMEbwolbs®m0sbo 046935 MRSA- 00 godmfzgwmero 0bggdzogdol
§0bs508gy, 09935 LoFoMM 53 3MMboo YoaMIgEEIL 33¢93900 353096~
AL MBOGOHOHBMYOLMD 535306Mgd90 SB39JEJOOL TYLogBILYOES.

g96bs¢n ,,BMC Microbiology “- 80, 2014 §gal, 998m9399bqs Ls-
309 ,,05BHIO0MBOY0, OMYMOG JBIJBHWIOO ©IIMEMBODIGHMMO, 539"
00l 363060l VM6 MRSA- b 503mboxgbgzMgws@”. 50 33093500 gvy-
5EYdS 3585H30xdE0s ©Y3MMBOBIEOOLIMZ0L GoMmm b3gdEHMol
@oBolMEO Gogol 458myqbgdsDby. oMo 5oLy, 3gerg3zsdo sbggzg gobbo-
@05 O0DBOLOHO 53530l 830MM306M0 MM 3m3dOBOMYOMEIO Y-
dmy9bgds, MMAMM3 9539dGHWIO0 ©g3MEMboDsEO0L Mgx0T0. ool wbsmo,
309990 3H30600L XOHML g3oMGEE MR MJEIOIDY OGO Tg@o-
3006 ®7BoLEI6EHMEO MJOMLRIOHO BEIBOEIMIMIOL FEs9dL, dmobo-
Bl dsli8o G9F6s s AobobmMEogEmb 30@GHMmEMJLogMMo 9n9ddo dgufeg-
QOEOd MR3YObY  FNWAHOZOMIONWO  93OMIW YOO IXOIEYOOL de-
930, MboE 9m3yYzs Boagdol IM30MM30b6mMb ghmew MYMs3oreo 3m-
3963050l ©gdmMbLEBHMOMYdS Msa39d0L 3bgzocMmol wGMwydo MRSA-I ©g3m-
@MboB305LMIB ©s353006M9d0m. 53 330930l FJEIRIOOM 2506335, mT
339939000 339Mbsemdsdo go8myqbgdsd d60dzbgermzbs dgedEoMs dg@o-
30ob M®7BoLEGHIBEHMEo MJOMLEgMo LEBIGoM3M3Iol 0b35B0s s Go-
AOFGOJLONOHMDs  56565039OBsgd  3MBEGHOMEMb 8gstgdom. b3y,
mdb0d3bgmm mbgdg 8993065 399353060 83sdgdol bL3mbEsbmMmo
298960l Lobdotg GmEgLsg #odmygbgdyar 0dbs mMogg Lsd3wMEObBsem Lo-
399500905 9OH9©, OHMYMO G Bogo, 0y F3otmmobo.

®dOHMbBIO0  BEAHIBOEWMIMI0! JMWMBODsGooL EOHML 3M3mO-
AM 33939830 3M300MmE0bom ©Y3MEMboBIEo0LLL, JB39JG0 DS,

87



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

053M53 bdoMms, 3 ™3990 3OHMEgLO 33¢s3 FgmMEgds [192],[193]. i3s9d-
56 53938069300 250md399b7dMEro BSIMMTGd0, Lo SVFIMOWOos To-
0 359mygbgds 3b30MOL WML ©I3MEMBOBIEOOLIMZOL TgEsMYdOm
930699, bbgs 0693943090096 F9sM1900m, LG Fo00 F399MbIMBOL 3m-
3963050 IIBEMMYINE0. 50LB0TDZ0s, BMD Bogols s IBEGHdO-
®™GHo3oL 303306060900 250mygbgds  MmJOMLagMo  LEIBOWMIM3IOL
3H3060L POHKYTo 3MEMbODIE00L sVIMBIGHLZMES 5§58 56 5O -
fogwoo. 9339 sOLYIME 330939000, 3TBOBOMIOMEIO MYML30s, MO
29bLb393900o 159 3B FoFEIM 539630l godmygbgdom, Homdmawygbl
36306M0L ©g3MMbobsool LsobEHYMILM F5M0BEL 0oL Qsdm, MHMA Sb-
900 M9M3300L EMML, 30bGHMMEEIds S I30MEIds HBOLEIBEGMo
9359900l §o®dmgadbs [194 ],[195] 58 33930l ©@slizgbom gogols (MR-10)
913060306056 gBmo© 3m300bsE30sd0 godmygbgdsd, sB39b6s ©ssEgdomo

9539JG0 s 58 3MBd0bsE30sTd Fgdem 9x39JGMMO© 50BMmgnbams MRSA- 3m-
@mboBoMmgdMYmo Mdbo 939008 (3b30MOL VMWL T3MOBsCMdOL

59900056 89 -5 L. L Fx30HME0bo 0MZEgds Lywm3gomglic 5ddvy-
36 bBH0BOMGH03ZI® 2M53IIO00 d5JBHIMH0gdoLam3oL [196 1,[197]
Q5 250Mm0yYgbgds 3H30600L ©Y3MEMboBIE0oLIMZOL 1980 Harosb. mwd-
39 9930Mm30bol F0dsmr; dad@gMorwo MHYHBobEHIBEGHMOOL d90mbagzgdo
L6530 0DM©Yds, Mog 0)393L 9379MbsMdOL FotrmBs@gdemdsls s M-
(30©0390L [198][199 ]. sd0@™a 59 3393590 A560bowgdM©s Boggdol -
dmynbgdom domgdmwo H7BoLEHIbEMdOL F9dE0Mgdol M) (330000 9i3-
993900, Mo3 990 39300HMmE0bom 3399MbsEXMBLMD. QoMs 530bY,
495351900 0dbs Mo 5396EH0L LobyMA0rIEo Bmddggdol 9x39J@0, M-
363 30300606900 09gM3305 MRSA -0l 3:membobsgool 898306Mmgdabo
Q5 503mxbzmoLsM30L. S. aureus- ob 3096 30¢EMmboBsEooL 30MHZ3gEo bo-
00X 0 5MOL (3b30MHOL PONML GE0MYLMOHO YXOIPIIDB s CMOFMZb
239OBMD BodBHIOOMMo M MOl HBrsdommo bsfowols dgdzgmdom
053533060905, MHMAMMOEs BodOMBYJBH0bo - 3539300609090 (30,
3909dmolb 87035 @ sgbobgdo [200],[201],[202],[203],[204],[205]. 3
33193930, 99535Ls MRSA 43300- ol dogMmgdols s 99300l d9Lsdengd-
@Mdd 330608 wemdo sOHBYOME MXMYIODY. 0530l 3bgzoMol Vel
3@ 0300900 930MILIMO IXOIQYO0 3ddmggbgdIer 0gbs Gmpms

88



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

LBLEGMSGYO0 35JBHIM0900L 3538060930l dglslifogsc. 899a9dds -
sQ3LbGMGS 8. aureus-ob  3Mmbobsgool Mbso, Gog  gmEolbdmdl
MRSA-b58w95¢m@ 62%-75% dg0mbggzedo 593l moazol 3bgoMmol menls
93009099 9mb 93530060700l Tgladergdermds s d90ymddo SLgm VX -
69009080 oo bbols gsbdsgemdsdo 3bmggmdymagganmds. S. aureus-b 5g-
3L 930009EOHO S GHOMMYIIHO MR OHJOJOOL, MBEJMDEILEHIOOL, BOd-
HMIILEGHIOOL S 5530560l MOMITOL §IdMOMbYE MxMYdTo 0b3s-
bool Mbsto [206],[207],[208]. mgdoOrmbzg@o bEBsgowmzmzol gl «yx69-
@0 MH9HgMH395M900 gLodwms 0353l d5gGYM0sl Bsldobderol L)X Mg-
2396905 93530 9979b0BTGIOLYYS6 s B0 sIMBBIHOLIMZOL BoGstg-
00 96303030 MBMo 9379MbsMdOLYb. SLgmo MxMgdos Go3Mm-
0L ALEBEGDS 2oboboEgds, BHMYMEE 9Mm -gMmo dglsderm doBgbo o3
9036md0b gMdge3500560 6 JOHMbozMwo 3mmmbobsgools s 3gMmoliol-
G0oMgdobs. S. aureus -ob 99365 930090330 S MR MJLTOWS M ISEIO-
D309 35JBHIM0GO0L (36306HOL G30MYEME YR MgEqddo 06-30FM™ b5B3q-
69d0 0gbs Sachse-l s Lbbgs dgEboghgdol doghsg [209]. wxmgmwo S.
aureus-ob 9d0090 0bxo30MG0MEo 396900l sGBGOMdS 3bgzoMol g3om-
9w0)dol MxGggddo 963969l 0b39MLOWMWO 3MbFMZsWNHO sHYEvY-
o BmOgbgbE00m ©s JugdBHMMbMwo dozMMzMm3ol bodwysEgdom
[210]. gb oym 306390 93303909 gds in- vivo 3630600l wMwdo 0bEgm-
BocnoBgdo S. aureus- ol 5HLYdMBOL Tglobgd. S.aureus- ol dgFOoL, »3-
03909l ym3eobs byl MHgmdl 13odmM™bgd@ob-990s39380609d9co 3o-
@gd0 [211]. 53 339350 MRSA 43300- ob bsels G930l (3b3060l g300-
96 MXM9Yd30, b30MHMBYOM0s 00 Bod@om, MmT 53 JogzMMmdL 5J3L
fnbB 39bo, 3o gobs3oMmmdgRL (3b30M0L g30mgEH MR M)IdTO
3ol 0635B0sl Imbobengmdol 30% do. 3oG™EH™JL03YOMBdOL Jmbs3909dds
3H9YM, M3 53 9G5> 3odmofj30 odsEo (<10%) oB™EH™ILOIMOMdS
24 155000b gobdo3wmd5do. gb 89092900 335639690, HMA dogdBHM0gdo d30-
69 Bosbl 59gbgdls 309G MR MIEIOL, M3 Fgodergds bgwls MHgmdl
3036Md0L  AMJ)E3500056 ymgbsl s (3bmzgErdmddggdsl dsbdobdgen
Jumgzogdo.

30l gogwgbs MRSA 43300- s dogMogdsbs s dgFMol dglobgd
d9LFogwo 0dbs 3900l 3b30MH0L 930MGEIWME 399 EGH030609dY bo-
03By 06-30GHMM 3ol 359mygbgdom. goggdol 3s9mygbgdsd shgzgbs

89



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

01309°9L0 39QJR0 J3IWs 35M339HMYo0l JobgEz0m, 3MBGHMOlL XaB-
56 8905M19000. sx530JBOMES F0ToaMYdIE0 35JBIMOIO FM3WSEO-
ol H5009bmMdoL 033900600 3993060905 db0dzbgwrm 0635Bo0ms s 30G™-
AMJLoZMOMdOm. Fogds sbgzg 9gdenm 360936gamzbo 4o3¢gbs dmgbobs
Lbgo 3565993090y MRSA 300060316 835090d0, gl 8909900 d9qLodsd-
905 Clem- ol [ 212 ] ©sl33693L, GmIgends 5h39bs, M3 dogEgMomasa9dl
993 593530 9139JG0 HEp-G2 9x69090%9 MRSA 0Bmes@gdol doge
2990399000 MR M9IO0L IB0IBIOOLS O 53M3GHMDBOLAD.

0b63399309d0L Bsd3mE@mboerme Gommsz35HgdE0s 3mddoboMmYdwY-
o 0YM5305 oblbgs39dmwo dmddggdol dgdsbobdol djmbyg sbE0d03-
HMdMo 15dMegdgdom. gl doEMTs sMS TbmMmErmE MBEOHYbggEymal
0mdd9qd0L gomom L3gdGH®mL LobgMaomwo 9z39d@EoL godm, ssdgw ob
bl MHgmdl Fo8ergdolisodo 9eyMmeo Lwddm3mesEool aoBgbols msgo-
Q5B 5300905L. 56 299MmmMJdo BmlbsDMYdS, MHMT d5JGHIM0JO0 > Bo-
3990  gONOOMs© 0d9bb GBoLEHIBEHMBL X9O 3093 LosMs
[183],[213]. bmerm 50 33e930L 99009900l dobgz0om, s6EH0d0MEH03900L
35RJ0MND GOMO Fodmygbgdolisl bL3MbEBMGHO FmEs30gdoL Fo®dm]dbols
Lobdotg dm3ommobols J0dsmrm 9139JEMe© d90300..

MR-10 @350l s 3130630600 8399MbsEMmdOL MYM30E0 3m-
3963050l Fgloggsligdws Asdmygbgdmemo 0dbs 9dudgMHodngb@o, Gmdol
OMBSE 358M0Yygbgl ¥ s6dMmMgEo Fs8GMdomo Bdglbol moa3z9d0, MHMdgen-
5 (3H30600L POHNML 30EPMboBo0s dmbges MRSA 43300 9¢¢sdom 10 ool
206053 mdsdo. MRSA-L 3b306M0L WOdo 9@ 9bs bogdmes 10 ¢ CFU/ml
ol mOHXIM5©. 339MbsEMds s0figm 48 Lssmols 999gy, 09dEHMm0gdOL
3096 0533900 (3b30MOL Jumz0Ol 3MEMboBsE00L F90gy. Slg dmbs
00 b3gbsM0ol B0dsdZs, MMIgeroa bdoMe® 43b3gds LosgoIYMBMLs vy
LoBMYMYD530, Los B3gwgdM0g 33MMBsmds 0fygds 339 JMEM-
BoBoMgdmE 50s305600. 1339085, GMIgdoE 0090bg6 Bsaols MR-10-
ol 6 EMDBsL, o8MM3w0bEIm dJEgMH0gdol dbodzbgurmagsbo 899;30Mgds
39 -2 L (2,8 MASHOMINE0 (303¢00). 3B MY0Gs, dM3oMmobds
5 89/33 0MBom (%3530 3) sU939 963965 2 EMYSMOMTME0o 3030l 8603-
36903560 990306905 dg -2 gl @S 30b0BsEMEO Bogd@BgMHOIEO IE)-
3060035 2.2 0MmysO0mIMwo (303¢0m 99030009 ©®IL. MmM039 ©TM3-
00g09ds 900350963 3s dgdeom d9g9diotmgdobs MRSA 43300 sbgo®ol

90



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

3Mme@bobszos 8903009 ®YL. IgmMgl bM03, X39B0, HMIgEdsag doomm
3M3d0606MH9dmo mgMsdos, sB39bs MRSA 43300- ob Lo s0dmxubgzms
MMM dm3eg O™, 564 39 -5 L. 15939 d5JBHIM0O IGHZOMMZ0L
3993060905 36083690 mzbs  50qTsBHgdm©s  IMBMMYM300L X AYBIOL
(X39%530 2 5 3) 4395 O gobdogermdsdo. 3309308 MM, Boggdol 30-
3760 BoGM900 5304LoMEIdMEs dgmEg gL s F390gy I30MEIOIMS,
3M3d0606Hgd9o 0gMHs300Lsl 3o dgbsdg wgdwg Bs®BbIdMm®s 3030
o gbmmg EgL 303MHMdOL LMD MO 3930 bEgdms. bMdOWs
3v9008 3603369 mz560 1393083039MMOOL globgd: dobo Mg3w03sEos
bgds dglodsdolbo dsbdobdgero dodBHgmogdol botxbg [172],[214]. 59
3309300 0565b3sq, B93gd0L 5EYO0WMdMO30 dbToM9gdol d9dama sbEo-
00Mm3H0390096 ghmo, dmbs Fob3obdgero dagd@ghogdol LMo so-
dcgzzbg®s (MRSA 43300) - 5649 0533900L 363060L Ol Jumgzoedo doddg-
60900l §oMdo@gdmo 3mwmbobsgool 99909y, ©I3MEMboBs30s Hod-
3539000 35B6bMME0gE©s 33B0BOMIOME MIMO300L Bo@sMgdOLSL.

3965000l MOMM390o sbmoszools (COA) s 35650l me-
0M39EOMW0 33093000 LyBMysmgdol (CORS) ymgzggmferom®o dgb-
39006059, HMIYEOE 30OGHIEMMIE A50ToMms Mmbrsob Mgg0dd0 2020
ol 19-20 0360LL, 53EHMMgdoL 3. Bo3s, x.0. 39MIM0, 3.50YEdsM0 Joge
2398m@9bowo 0dbs LAHsGos ,,05d@gM0mRBsRgd0L bsBogol 989gdGHWO™MdS
MRSA-b 8096 Ho6dmddboro domgomdol 93:96Mbscrmdsdo, 3grsbdmeo
136goL BHOGEHBOL BYEPI30HDBY, 3563036 96 ghm dodBHIMOMGsRMb
390560m9000”. 5MLYdMBL 3O MEJHoMYdMEO LablMgdOL bsdo doMHOMSO
3030bL 0b6x399309M0 QoMM Gds godmzw0bgdol 3ogdols dobggom: 1-
3006705 093sbEoE00sb 3 130l A9bsgwmdsdo; 2 033w sbE 3006
3-24 »30L 396353¢0md530; 3- 033 sbES300056 24 M30L 9d®9Y. 3OMEY-
DoM7dmwo LEblMYdOL sEMIMEo 0bggdzool »dgEalmds 4s8mf3zgmEos
S. aureus- om, bmwm 230560 06539930900 A9B30MMBYIMOs JMog Do~
“5OYMBO0MO LGB0 ™M3Mm3g000 (CoNS) s M LJoMHYMTBOMO 5gMMdYO-
0m, B33 39530060905 0635H0MMO FOHMEIIMOIIL. 3OMEIBOMGdOL F90-
©aMdo 06x399300L doe0sb 33006 A9B30mMgdmwo 890mbggzgdo gmd-
5005 b35slb3s 06x839J30MM0 39M0Esb 390sGHMmagbmMo oo o36mEg-
@gdob godm [ 215],[ 216].
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331939, Labgfimgdom ,,003sb@sgool 99dymd obgogotg-
00 LEbLMOL 3OMMgBOL gbsMPmbads Msy390d0 FOHOWMBdOL sTMTs-

3900m, 36E000MH03930Ls O B3JBHIO0MPA0B Towgdyo wobobol
363000360Mm0Mwo 3mEgbEoswol asdmygbgdom”, Mmdgandsg 2020 ferol
X 0b Bs6BEgol xowom doomm, 4sbobowsgzs dod@gMomasyosb domg-
00 oBobols s6EH0T03MMdMo 33MMbsMdOL 3mEHIB(30seL SBEGHOdO-
303900056 9O, FHOWMBOL JoMmMy0mEo 3339000 Moy390do,
033bGH0M9do LablEmOL 3OMMaBOL 0bgoEoMgdolsl dolo JgbscBvwy-
BgdoLomgol [217],[218],[219].

36O ™GO0 LoblMgdol 0bg39dEoobol godmygbgdwyero bEeb-
QOGO 331Mbsemds b53wgde© 9539J@Gos Staphylococcus aureus
3096 Ho®mdmgdboero domzowdgdol {obssmdwgy. 303mmgbs, @A PlySs2-
U, 859dBH9M0MBQ06 Foedmgdbow woHobl, 89mdeos mdOmbagMo LEs-
30m3m30L Joge Fomdmgddbowo LsdoBby domBowdol sdws s 53 39-
H03OMMNIBME 96Mgdmdo sOLYOMEO B0 SO 458Mf3939d0L A5 F-
695, 359myggbgdme 0465 05939080 0bxzoE0MdMWO 3HMEGHBOL Fglsbs® -
Bbgdws Bo@oMgdmewo 93mGbscrmdol 3Gmaglido sBEGH0d0ME03900m
FO0EMmOoL ©53353900L5L. 33eg3530 Fgolfogergl ™ea390do 0bzo@®m™
259mygq690000 Bs0L PlySs2 croBobols s 3963m8030bol mbsdol 8gwatyg-
05 30MmB0dgdoL EsAWSLMSE s B3JBHYMOMEO 3mEmbools fo6dmad]dbg-
o 9mHm9Mgdol (CFU) Gom©gbmdsbmsb 35380609800 mMmm3goo-
M 093¢abGHYdDY. 33¢0930L 890939035 583965, MMA gogaol PlySs2 crobo-
Bol FOHomdob 50w MmdM03 3MBsmdsTo 453mygbgdsd 99%-0o 99s0-
3065 054BHYM09d0L 3MEmbool {o®dmd]dbgwo gMmgmeo s 75%-by dg-
30 d0Mmx30dol MomYbmds, 300MY in vitro 8mbdstgdmends 3963m0030b-
0s. g3530L PlySs2 ¢moBobobs s 3963m3030b0l 3m3d0boMgdmmo 4s8myg-
6905 92% -0 59306MHOL d3JBHYM0IOOL JMeMbool Fo@dmdddbgero gMmy-
e gdol M5mEgbmdsl (CFU) 033¢sb@gdol Bgosdombyg, bmem 88% -om
396030mmngbmew Jumgowdo. 9330935609305 40539009L L3365, M Go-
30L PlySs2 qro®obds d9derm domgodols o LsdoBbg 3¢rsbd@mbmeo
05dBH9M09d0L 8993060905 s LobgMHY0YEsE Fw9T5tmds 39630MB0E0bMb gi-
050 06303M™ dm©9ergddo. sBg3g PlySs2 o 3563303060l 300000653050
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49593065 d5943HgMH0MEO IBGZOOMIZS 39M03MMm)bM Jimzowdo s 00-
3sb@bGHIool  bgsdombg (debridement, antibiotics, and implant
retention (DAIR)) [ 220] .

™dOH@LBIO0 LAEHIBOWMIMIOL ©Y3MEMmboBEoOL 9539dEVIMMBL-
056 053938060930 5OLGOMEo ©93MmFgboE0gdOL FoIlsbg ho-
G9Ms 33193900 DBOEILOME 35309639000, OMIWGILOE MEGHIMPIdM-
o 4E-LolbEPdsMM3ms, LoYMYh-050mdM3909w, 240b93MEMYOME,
B93MM®a096H s LsFderol dmdbgwgdawr Lo@gdgddy JoMmemyomwo
39630900 [221],[222]. 33093900 JOMOMOIQ© BoM©gdM©s Fo0edg-
9mbo3w05b J399b9ddo. gl ©93mTgbEoE0s 56 gHgds 390sEHMONM 353096~
A90U. 33293990 F90092900 M93039630900L Loboo 3sdmygbgdwycno of-
65 Abgeom X s6@o330L MmMAB0Ds300L Joge T9dv)dsgzqdwge - JoOmMHyo-
o BoMg30L dosdml 06539d300lL (JoRdolb) 369396300l ermdscrm®o
23950©0obolsmzol, MHmIgewdos dmigdmwo M93mdgbEsEogdo ©sdyseg-
0os 83303901 gd90%bYg. goowsobdo SHEA, IDSA s THI 693md9b-
530900l dobgz00 LsFoMmms MSSA -b s MRSA-UL 3MHobobao @s g3m-
@mboB305 39MOOMJOOHMMA0MIO S MOMM3JPOYWO JoOHMIMAO0VIEO
Bo93900LsL. NICE-ol 69303965300l dobggom U3mhobobyols aotgdyg
G060 ©I3MWMBOBIE0S 56 SMOL 2oTIMMEGOMEO .

bgwdobsfzemdo 93303909 gdgd0  BMIMBoMGdMEwo oym  S.
aureus-0o (363000l XOHNMIo 3EMBODHE05DY. 93BMOMJOOL SBGOm, Lbg-
Mool Bbgs 9a0egddo b3oMos @s/sb 3bmdowo 3m@mbobsiools swdm-
Bgbs 890d@gds Bsomgagmls 1ss38560Lo BobgBo ©H3MEMmboBbsgoolmzol.
0935 9OLYdoMO 933039000l b53egdmdOL Asdm 58 JooMmomeng-
000 093096300l o399 56 TgodEgds.

9439es 33¢93990 25dmygbgdyemo ogym dM3ommiobols 2% -osbo
3Mb396GMo300L 3mbg (3b30MmOL Foemsdm. s85Lmsb 6 33¢9300sb 2-8o Tv-
3063060l 3B306M0L JosBMbmb gMHmMo 3MBdObs305d0 3sdmoygbgdmes
Jwm®3gdboobols 4%-0560 Lsdmbo Lbgmwol sbsdsbo, ghom 33ag3zsdo
30 Jerm®3gJ0obol 2%-0560 GHobol alisdsbo gygwo ogm. gl 3HMEgYY-
65 bLEOYEPEIOMES OMYMOG bEHIBPIOEMEO Fobslom3ghozom 3eobogzvy-
60 36M57G03° 39300 JoMmGyowwo Mm3gMsgools fobs 3gMomedo.

9m306m30bol godmygbgds 33¢93900L dobggzom dgMygmds 2-
XIO Yo YMm39EO®oYMs© 5 -©b 7 ©®ol Eol s63s3wmdsdo
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[223],[224],[ 225],[226]. Losgsdgmaxzmdo d0gzs60l @b m3ghogools
©©9d9[227]. FbmEwmo 9o 33093500 FM30OHME0BOL YmM39eEOOGO
530B0LEME305 293MAJEs M39Ma300L 990099 5 oL 46Tz Mdsdo
[228]. yzgams 3393980, 3060dMad gHmo Gowgds dmbs »dmswme Fobs
Lom3gMoEom 39MHomdo. 3329Mbscrmdols (335¢9d5MdOL gomgzawolfjoby-
000 3OHMGHMIMEII0M, 350EEs0bbY dmdMdsgzgms xymnds (GDG-0) 390
d9dem 313060HmE0bol 3mbdsmgdol dgLobgd 3:m63M9@ o 0bLE®MY309d-
ol 903995 LEbJoMHOLS S bobAMAEZMBOL Fglisbgd.

39000 50bs06%y dmddsggms xax30ds (GDG) sspobs d30-
HmEobol  godmygbgdsbmab s393806M90mo 6E08030MdMEo MHYHob-
396@™BOL LoggOmby, MmamMi 3609369wmasbo Fglsderm Bosbo [229].
babgolidom s00bodbs, GMmI Joymds yzgws 353096G0L 33w9Mbsgrmdsdo
Bor53L505b ©5353006M9d0m, F0bgs35@ Fom0 J0zMMdIMOo JmeEmbo-
Dogools Dol d9306HmEobol dodsmo MHgHolEIbGHMBOL 5edsMMOSL
[230],[231]. 9gLsdsdols, BEH0803MMdMmo HGYBoLEHIBEGHMOOL dmbodm-
6H0bao H93mdgbgdmeos 08 sfglgdmwrgdgddo, LosE WY3MEMmbobs-
300L 1dgdgddo 458moygbgds Im3dommEobo [232],[233]. bgwrdolsfjgmadds
9()30(3999g09035 5 F5GJdI0MTs 33¢039000 [234],[235] 56 5bg9bs Tm-
30630608 MIBoLEBHIBEGMOOL FBIMEO 361935¢9bEMdOL3ZI6 BH9b©abEos,
dolo 830935000560 godmygbgdols 8909 JoMrmeyomwo hstmgzol ddmby
3530963 9080. 01935, 5MLYOMBL I330(390Yw9ds, Mrd 39306MHME0boL bob-
dm3eng 9mbdomgdol 45BM©s 0393l 3930MHME0bol s bgs sbEodom@03-
900 M9BoLEBBEMBOL gobMELL [236]. MBd™ JgB0a, 0bgm 306HMdYdIO,
Loo@ 3600bgds dm3ommobols HgHoliBgb@Emdol dbstmo dmbsigdgdo,
36M9M39MH530I0 0bGHMbIBIWMGHO 830OHME0bol Foesdml godmygby-
00l 93009605305 G903gds 56 0ygmL godmygbgdoyeo. sbgzg mbs 0dbsls
39335¢0bfobgdmwo d306m30bol 30dsM0 3:m@HIbE0IM0 SEgMHROMO
695J309%0.

JOM-gOH M5 33¢9359, HMIG03 93300JOMOS 35309DEHJOL gMO
ol 3963s3mdsdo [237] sb396s 1L033OE05BMdOL G9d306Mgds 0T 3s;30-
95390380, HMIgdoE 0090bgb dM30MMm30BL, 3ersEgdml dodmgd 353096-
390056 99s6mgd0m. 0mgd3s bbgs 330939000, MHMIwol BoMawgddog 3o-
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3096@®9dB9 0533063905 bEOIOM®S M3JM300L F90aMAa M35 33060l gob-
053 mdsdo, 396 0gbs Bsbobo 10330E0bMBOL (33¢0Wgds ©I3MEMmbo-
Do30sLbmab 30306 30.

2390506 s06bg ImBdogzgms xBTS 200m3¢0bs dglsdgrm
D060, HMIgoi 93930060900 JumM3gdloobols 898339wo bubs-
6900L 458mygqbgdslimsb, mmdEs s0obodbs, MHmAd gl 0830500 dMmZergbos.
™m®35 33009350 [238. 239] 900069, HMI Jarm®3gdloobols mbdstgdsd
3900deng0ds 259mof30mL 3960L go0B0sbgds 96 3956%g Woy305690)E0 Sen-
9630990 095430900 (HMPMM0ES 3MBGIGHMM0 ©IMT5BHOGHO ©s Bm-
GMIM3bMOYEMds) o 3039MTYMIbMIGEMBOOL B195d(30900, 51939 o0
0030000 0990mbgz9390do  sBsgomodiommo dmzo. Jarm®m3gdloobols gl
3390©0m0 dmzegbgdo dg0degds godmfizgyaro oyml B39mwgdMmogo bad-
Bols 0bgM9096¢g00m, MMM Bvbsdmgdo. 53¢MMYd0 godmodlsdgb
§obslHod 35659L Jorm®m3gdloobol dodsto 99d;306090wwro BgMdbmdg-
@doL Jglsderm 45630050900l GgLobgd [240 ].

003sbGH0Mmgdo LablMol 3gMmo3OHmmgbrmo 0bxygdisos (PII)
HBgds 90 -9 y39eobg sdsbyMg39e 25MMgdsE, HMIgeEros dgod-
305 3963005MEGL  sOHPHOMILE030L F90ama. sd 0bggdgool (PJI)
UEHobIMEMEo 93960bsEMmdOL FoMmTs@dwrmdol 35B396909w0 osb-
emgdom 40% -0s mMo Herol J90amd m39MHogow M9g30D0sDg Y-
HbMd0m . JoM005EO 3oboz Mo A50m3939, GMIgEois byl MHgmdl
039960b5¢0mdOL FormBoEgdErmdsl s 9bGH0d0MEH03g00L J0ToMmm FGHmeng-
36EMBL, 5HOL 0F3EDEHOL BY30MHDY domzoErdols Fo®dmddbs. robo-
b6 35dBHIM0MGBRIOL (B390L) F9v9de0s0d 065399300l mIseobszool
50009080 5MHLYdIME domBowdol HoMmdmd]obgwr d5dBHgM0gdHy Bgdmd-
0900905, d0Mmg0dol Jo@®M03gdd0 FgmfigzoLs s IMM3930L aBom. Sb-
939, 90mxz0dol Jogabom bgds Boagdol 2s0M3wgds, M3 0§393L SY0-
MdM03 Fo0oe 30m6(396GHMS3090L O 356 09MO30vIE 9i3gdBL. 53 33¢g-
30U [241] 30560 0gm MRSA 3000603296 9¢s00b0qob Staphylococcus aureus
(S. aureus) §o®3gddb00 d0MGOEOL LTI Boggool bsBogol sb-
$000360mdo 95399@0L 896905 3963030306056 96 9P 3083mbgbEo-
9B 13020196. 33e935d0 godmoygbgls S. aureus BP043 93580, Hmdgeog Hod-
3m59bs LEBLOOL 39MH03MMMgbYo 0bxggdzool (PJI) 3960@sb Qsdm-

g4mgx0e 360060316 39EH03owob GgbolEgbdme (MRSA) ©s domgowdols

95



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

§9683gabgen 0BmoBl. d98mfds Bsdo roDBolWEO Bogol 98gJGHWOM-
05 LEIBoMm3Mm30L dods®o ( S. aureus BP043- ol jobsowdga). 53039090
dmddggds S. aureus BP043- ob 3sbg@mbodo 96 domgowdol 3wgandwy-
Mol dol MZoLsBOOLOM, G90m{HAs MMAMM3 (39¢3TUI0 GBogqdol,
3939 Bsdo Bl 30dEgowols 359mygbgdoom.

©5y0bs, HMI WoBoLlIMHO RBogol 3mdGgowol  godmygbgds
bgwl «fymdl MRSA 85d&Hg009000 §o63mddbowo 3¢nsbd@mbm®mo 3oem-
AMOJOOL  EsTIL. M3 MBO™ 3608369wm3zs60s, domgzowdgddo Lo-
3MEbolbs0sbo  35dBHgM0900, OMIMIdoE 3IWGH0300S GHOGBOL
03930056 3esbdmEo dmagowgdom, 899oM©s 37% -bg dg@om, OHm-
©9LSE B9Z0L 3mJEHJoo 0dbs 459mYqbadmeo gBHmo gogol 96 gsbzmdogo-
Bols 250mygbgdslimsb Ggatgdoom.

353900 Q5 3500 3OMEJGHJOoo 90dwgds godmygbgdger odbsl do-
™mxomIbg ©s3299693mo 0bxggd30900L fobsswdogy LodMdmm3gus,
653 3obL3MMYOME LogMmMbaL Ho®Bmoagbl 3erobozm®H JoMHmdgddo.
3530l 9bMoHB0bgdol 4sdmygqbgds, Mmdgwoa Fomdmoyqbl woboliy®
39MHIGbBHYOL, 5650 MEMIGOID doGgMoME 393GH0MAW039bL, sd0GHMA ob-
060 3560boEgds MMM HsWO ,,96B0d0MEH03900“ 4653 IO0MO d5]-
39009%0b §obss0dgy. ML sOLYdMEO Jor(igz900L Mebsbdsw 4gbgdo-
316 0bg0bgMosl 3sl30bdeEol 0s35HBMBOL  gogIMMNMIdom 89mdE0s
2300M3x MdILML HMOPO30UIO BoyMMIMH8305. 05dBHIM0MAR0L godmygbg-
05 9g9L53¢gd9E0s 36EHBOMEH039d0L 9B39]GMMe© FgLowfgzsw domgogn-
dol dogboon [242].

BoPMMNIO3305 5JGHOWIM0 s 0dgol dmdizgdos dgoiobol-
®30L, Gy b8oM 990mbgzg35d0, dodBHgM0MBsAgd0L Mgesdowwo gi3qd-
&MYOMdS 70%-90%-U 50f93L, 019935 9909000 F30Mg IsbFESd0m SGOL
2990yg496900. OGO IBsMO MIHOLEHIBEHMBOL 30MMdYdT0 dod@g-
H0omz39g0L godmygbgdol oo 39ML3GIE035 3ooBb0s, T3S 39600 SO -
ol oLsbsE0BYdgo s JqLsbifogero g3s900L dogh dsgBgMogddo Gg-
DobEgbEH™MEo 4960L gowsigdol dgdoboBbdgdo.
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3. 560303601900 MHHOLEGEEMBOL FsmImgabols s g930M3EgmgdolL
39gs60%dgd0
05dBH9M0900L 9BEBH0dOMEH03900LsEd0 MHYHBOLEIDEHMdS B3gbo MMOL Lo-
DMASMIdMH030 X bIOMIMmdOLsmM30L 3603369 m3560 3OrMdEGTss, do-
bgs35©0 MIHBoLEBHIEEGHMOOL 2s630maMgdol (fobsswdwgy 93w0gMH9d-
0 0HIMEOLY S sbsEo gBgdoL dogdols. sMLYdMEo Imbs393900L do-
bggom, xsbsagzol dbmgwom gdudgM@Egdo 35Memdgb, Mmd 2030
ferobomzgol LsgodMm9d9w0s, HMA sBEHOBOMEH03g00L IMbTsMgds A50BM©I-
05 67% 909, M6 2010 Herolmzolb s6E0d0MEH039d0L X s8wEODs dmbds-
9058 9go000bs 63,151 GHmbs. sMLgdMEo 250mfi393900L godm, LsFoMm
23965 b0 96E0d59BHIM0MEo LEGHMBHIH0O0L d0gdS S 33Eg39. GO -
JOMO SBgmO J0EYMTSS FogmmMIMHa30s, sb+) 0ligmMo 306MmLgdoL ysdmygbg-
05, HMIYO03 5068303009396 dodBHM0gdL d9daMdTo Jomo Foboymeg-
0oL JoBbom. BsagdOD MYMH305, HMIJEoE dmoEI3l 308obstg 33wg-
390L5 @O 3MMAMIGOL , 0990l FmFEg80s Fom0 dOMLLTYEOE0bM dmEgb-
(3050l 5GBGOMBOL 450M.

36Lgdmo 33093900l dobgz00, 0bEogEms GHMAgdL 339 Booh-
Bosom gmbJgomMo BsbogglBo®mgdmmo s65EG0d0ME03900L oot G-
DobEgbGH™MdS byFdol dmdbgargdgero LolEgdol dozMmBEMm™Msdo oligoo
363000m3H03930L J0doMm, HMYMEOOE: 396030e0bo, 30396Ms30006-Fs-
Dmd5g3od0, YBGHMIMbT0, JermEsdxzgbozmeo s BgdMoEgolzwobo.

3b63000360MmdMwo MyBoLEBHIBEGHMO0L 2969006 (ARGs) 99dgbs o
23930390905 5O LIHOMBMEO JEPMBSEIYOHO 3OO, BTG 3oB-
bs 56GH0d0MEH03900L dmbdscgdol g3dmdsdo [243 | ( Thaden et al., 2017 ).

50550500 293039930 193 Mbsgm  1sdwgsegdqdol  LgMombrwo

39D0mM35 HgHBoLEIbEGHWWO dad@gMogdom 456300 gdmo 0bggdiso-
900L 2590 0fj393L: 93500MdOLs s 103ZPOEP0BMBOL JsBMELL, T3Mbs-

3oL 2obabamder0ggdsls, 3mL3oGswobsEool dorsw boGxgdl s wb-
QMOMMBL MbsdgMmgg LsdgoEobm 3MogBozol 9x39dGOMdOL do-
36O m. L5IgEOEbM FMALEbMMYBILDD SmEMYdIME 06939J309dmsb -
3930009070 Y39wsbY 33OFILIONWo HIBoLEIBGHYWO BdHIHOgdO
05305306039s© 90360005 530mbodoo "ESKAPE" - Enterococcus faecium
, Staphylococcus aureus , Klebsiella pneumoniae , Acinetobacter baumannii ,

Pseudomonas aeruginosa s Enterobacter ol Lsbgmdgdo [244], GmIgeos
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099000 g965bes ,ESCAPE® Lobgarfimgdoom s dmosegl 9999 dod-
&9609dL: Enterococcus faecium, Staphylococcus aureus, Clostridium difficile,
Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacteriaceae
[245.246].

3630003600 MHYHoLEBHIBGHMBS 153000 300sMPIOMPS O-
0 bbob gs6353c0mdsdo [247] 00939, 96EH0T03OMBMo MBOLEIBGHMdS
03390060500 250D5MS 5BEH0d0ME03900L dgMBg30000 859mygbgdol bywngd-
309960 F69b0L sOLYdIMBOL o8m [248]. 2000 Herosb 2010 sy sbGo-
000303990 3eMdIHO 359MmYgghgds 450D 36% -0m, bmewm 356ds-
39699900l d9dmbggzsdo 45% -l dosmfjos [249]. obom® 3bmgzgergdls ©o
53M0b39wq0d0, sB939 93Hgdd0 55E0BOMEH03900L SMBLEMbIEM gsdmyg-
6905 bgeols MHgmdL 5080569080 06g39J300L godmadfzgzo dozMmdYdOL G-
DobEgbGH™MdOL BEOELL. JobsmMo 3bmggmgdol Logzgzgddo 2013 {gwl s6@o-
00303900 MO0 dmbBsMgds 8950aqbs 131 109 Gmbsls, Gog bo-
39605mm@ 2030 {gel dosmfgal 200,235 Gmbsls [250]. s6EG0domEG03900L
bBMMms30o EMBYIOOL A5dmYgbgds obsm® 3bmggmgddo sg39Mbgdls
3036MBdMS 2590530090, BoaMsd 56 0fj3g3L Bom LvdMmErmm gobsymEgdsls
5 byl MHgmdl sbE0d0MmEH039d0Lsdo MHBoLEI6EMBOL Fsb30maM-
05L. 2oMs 530bs, 98 39000359963 gd0L MBoMIdOL s Jofimgdols 0b-
396350900l IM©3935 byl Mdwol Lsd3mObsefsdem Bsdmswgdols
9096 8036000 455650y M9d9w0 3mbEgbGMEo0L Tgddbsl MmMsboB-
dd0, sLGHO0IMWOMYIL BEGH0T0ZMMdMo HJHBOLEIbEHMdOL Fo@dmJdbsl.
bsbdm3eng bobgzsmgsdmymaols 3gMmomol 3dmbg sBEGH0d0ME03900Bsm3z0L
296L3MMgdOm 593009090 MDBOMOOL 0bGHIMZool OE3Zs. SBYm
0900035996()gdl  d093903b9ds  BYBS-dBo8900,  BHIGHMOE03wobgdo,
31065303060 s F93MHME0EIOOL MIMZglmds; bmem 3mb3gb@Mms-
BO0L Q335 9YEOWGDIL0 S 3OOGEH03N0s 39563mTo3060L, sdobmgero-
3MmD0gdoL, sHHEOEIOOL, 39BMLO0EIOOLS S JobmEmbgdoLsMZOL.

0543H9M0gdL 59300 MbBsMo 89ddbsb domaowdgdo mabo Jimgo-
90y 96 069MEME LmdlE®mEIODY, Mg BMEOL JeroboznMow 9603-
369003560 35mmygbgdol 396930390 MaBOLEHIBEMBL. Fomdmddbowro
00x30¢dg00 IR0 5bEH0T0IMHMBMO s39DEHYdOL B0 MHBYdOL
30050 [251], ©oyob 5319696 oo B396ME03M Fobsomdgymdsl o6

98



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

AMEOBGHMBL. dogdBHgOomwmo 496mdgdo 033wYds s d5dBHIM0JO0 Y-
603056 5@3EH0MYdL BEH0dOME03900L dogH dgMBgzomo iBgbol G-
24900, MoL 8990aMTs3 95EG0B0MEH030 39053L s6E0dsdEHIMOM ImddgEY-
0L [252]. 3593H960gd0L 56E000mEH03900L F0ds6r0d MHYHBOLEHIDEHMdOL IMs-
35¢00 394560D80 sGBGOMBL, MHMIgEms s8Mmblbom LsdmEwmm Fglsdeng-
0905 dofgme 04bsl H7BoLEI6EGMBOL sdEg3s s 9B9IGOO SHHWO
0965300L 250mygbgds, Moz 3608369 M356 M@l GgolMveEgdl MHgHob-
A96@™dOL FBoM0o LEFOHMNbOL sdEgz0L Loddgdo.

3.1. 360030 3O@dMmo MHyBoLEHIBGHMdOL dgdsboBbdgdo

3BEH000MGH030 00YOM0s, 0 0l 3905 FmJdggdl Lsdobby dod®g-
oMo 2458m3)3930L FobssmBgy, s3sLmb 96 0f393L MgBoLEIbEHMdOL
396300006905, sbslosMgdL Lgwrgdom®o GHmJbogMG™Mds, 5d3b dobods-
@O0 339000 Im3wgbgdo s sdbBMYs350 dmgdggdl beaMdse®
BmO5DY - 3030Md0MEIDY (09b59mbobgEg 85dEHIM0900), MMIol M-
ol dgLobgdsg 3608369mmgsbo 33¢0939000 draenm (iemgddo. sEsdosbols
3036md0mGHOL dglsbgd dmbsgdgdo sbgmos: 5sdosbo 803MMMMsb0b-
305030L dOMEHM309; 500530569)MO YR MYEIOOL MoMEYbmds 1012 -0, 03-
HMIMS GomYbMds, HMIgdo3 B39BL 3MEMboBE0sL sbgbgb: 10 -0y,
350 Mol 9985M©ads: 1:10-0b GHMEos. 505805600 296900l Momgb-
®d5: 23 000-05, 036MMdMYO 396900l MomEgbmds 30 3 Jowrombl smfjgal,
3o dmOob ©sdM30I0MeEgds 30: 1:100 msb 5ol s 1000-bBg dg@Eo gob-
1b3539939c00 Lobgmdss. 53060l Lbgrerol dsliol 3OHM3MM30s 0 3OHMdO-
0GLmb 1- 3 % -0, Moz 0,7 - 2,1 33-05 70 32 056 558056y gomzwoom.
50LB0IBSZ300, H®MB 03OMOOMEHOL dogdEHIM0JdOL »IMIZEGLMDS 396 M-
030600905. bsfiersgm®o 8030md0MEH0L gobbowzolsls 03O MmMEysbob-
3900L LOJFoMmM3g oD OWOS S BEZsMIMEME 1 FoEOsMHEPSY
05439009005 ILIBEGIMO gHm 26T Bofarsgol ogmoglido, Mog doy-
30000m90L, MM bsfarsgo 5oL 3wsbg@eBg yzgwsdy 83oM™ME JMEm-
B50BoMgdEo 3030 MdMEo 93mLOoLEITs. 50580560l Bofarsgwme g3ermMos-
o B534BH9M09d0L MO0 Moo MI0boMYBL: 306390 BoMHT03EBJOO MST-
Q©OYO0M0 3wslgdom Streptococcus, Lactococcus, Lactobacillus, Bacillus,
Clostridium s bbgs 3¢0oligdom, 39mEg dogdEgMHMOYd0: HM5T IsMYNTB0MO
Q5 MOOPSGHIOHO 3b59MMDYd0. ILEHWOGOMos 400 b - 500 dgog
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Lbgoolbgs dogd@gMogdol Lobgmds [253]. sbEH0d0ME0390000 337Mbscomds
0§393L bofiemagols 803MmdomEol 3m39ws3omo BEBMWYJEOHOL JgE3wsb,
H0Iwol Mmbsg bgds MHgHoLEIDEGHMWO d5JBHYM0gdOL  4owMBI3Y,
Aol LoddsgMg 496530MMBJOL 4gboL 3MOODBMbEHIMMO 4503700l
2399096 gd5L. 56@G030MmEH03900L 56 GBoLEIBEEO 35JBIM0JOOL Fotg-
dmdo dmbggcs 50580560l 6 3bmggol 9dl36M9d96@¢9d0L Lydmowgdoo
bgds, M3 39630MHMBYOL oo d30Mg bafowols 4oas®Bgbals s MHgbol-
A96GHM0 3960l 45539 ToL gotgdmdo MO 96mdBY. sbGH0dOMEH03-

900Lsdo HBoLEBHIBEGMOo g9bol Fo@sMdIEO B5JGHIM0JOOL FodMm3emg-
00l 36MmEgLbdo 37300l 89099, dmbEgds sbowo s6E0d0ME03gd0L-

5000 G7BolGHIBEGHMWO ggbol Hordmddbs.

3b6E000m#H03900L50d0 HBOLEIBEMOo 3gbol Bossyol dod@g-
609000 IMdOWoDHgds s 2o0MgImdo godMez3eads OIMLMHIECGOIELO
39689693000 (303000, M53 gl MFHymdL 4oM98Mb d5dGHIMH0gdOL bBGO-
00Mm3H03900b5d0 H7BOLEIBEMEO 39600 2odEOPMGIL s FogMmdO-
™GOl (33600 gdsL. 58 3OMmE3gLBY 330639000 T930dw0s IZLEbM™
69HobBHIB GO 39bol 4930390900l 8993060930L Hgdo, HMBgEmS Gm-
6ol 8603369 m3zs605 39693580 9BEH0d0ME03900L50 MYHBOLEIDEHMEO
2960L 3930390900l 3MbEMHMEo MHoLZGdOL F97sLGI0M S OZMEIIdOL
49696930L5m308 MboldogdgdoL s93330M, M3 YHBEOWMB39WYMRL s~
5005600 9BGH0d0MEH03900LsEI0 BBOLEBHIBGMEo g9bol Fgmfgzsmdol
3MBEHOML. Gglsdsdobog dgLHagerowo »bs 0465l 4oMgdmUs s Jerobo-
3996 H9HBoLEHIBHEGHMOL FnMoL 3530060, MOE 3ErolbImMBL 4o6M98mdo 4o3-

39090 35JGHYMH0J00Ls S 30b03sd0 sMLYdIMO dogd@gtogdol GHgl-
A0MgdL 55GH0d0ME03900L5d0 MHgDOLEIEEH™MEO 39bol sOLGdMDSBY.

X9 300093 1944 Hol sengdLobg 3engdobyds, bedgeols 3Ggdo-
0l ox0wEMgdoL 39090mb0sBY 29983OMbOWS LobMYsMgds 96000 3-
HMdMwo HIHBoLEHIBEGHMOOL gobgbols dgLsdwgdEMdIlmsb: ,,0090mdL 0J-
ol Lo dMMYds, MM 39603006 5BLSZTIMOLO (5MOEYECMHO) M-
Dol 250mygbgdol dgdmbgngsdo 03OMdO 2obgds MHgHoLEIbE™Mwo.”
3gdobyol gl LoEY39d0 A9TIONEPES S EIL Abmgeomdo d9obodbgds
3bG0d0m3H03930L d0dsMon MHgHolEIbGHMdOL 833000600 BOHS.
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059960900 H7HBOLEHIOEHMBOL LEBHMOEJH0S FMO(353L Mmb JoDbU,
HMIgmodsb mMo Gomysbo 3mbi39bEM0MmgdMwos MY OHgEDY, brmerm ©s-
Bo@bgbo mMo 30 BFGH0BOMEH03DY. MXOIODY 3MDBEI6EHOMOMYdS gmerol-
bdmdlL: Mxmgdo Fgbgerol 99306MgdL, Mg bmM3090gds X OHIOL
39QOL 30@ol 33wogdol bsOXBY ©d YXOIPOWH Mo
399mbgas, Mo (Efflux pump ) g9006930L #w9ddmgdol Efflux pump bsdsy-
3¢gd0m bgds. 8990930 96E000MmEH03Bg F0TsM o LGHMsGIR0s dmos-
a3l 39000358960 0b65gE035309L B39(305¢0BGdIM0 goH0TGdOL 450mym-
30l LdOEgB0 96 9BEH0dOME030L Lodobby Imeg3meEol goMEOJdbsl,
53 3000935 LsFoBby Fmerg3mEmol Fg;33e00.

OIL-EIMO0®  96E0003OMIMEO  Lsdogdgdol  BMegowo
X3MBO 9OLYGOMBL. UbZoolbZs XAMRBoL sBEH0dOME03900L F03MMdYdDY
9mgdggdol 9949b0Bdgddo Lbgoolibgs iod@mMgdos §o8Yzsb0: dogowo-
50 BEHMOJobmembgdo sbgbgb dod@gmomemo Mxmgol ©bd-ol Lob-
®5bol 0630d067dsL, begrm Hoxgsd3oEobl dgmdaos ®BI-ol Lobmgbol
06300069055 BHM0gEHM3M0aL Mbso 5d3L g3 ml Lsdobby MxMHgOoL
9b®H0-0935dMEMH0 5g@03mds (Sulfonamide, Trimethoprim), 3g6ogogobols
Q5 39BOCML3MOHO6gdOL XQMBoL BGH0dOMEH03900 HBYhb dod@Egto-
Wwo  xROgool  3gwol  Lobmgbol  osmGymbzsl  (Penicilline,
Cephalosporine); 3mo0dodusobols xamaol Fomdmdsygbergdo sbegbgb
MR Og0L 3900660l EsH0sbgdsL (Polymyxin, Daptomycin), beagom 5306-
M03mH0IYdoL s F93MHME0EIOOL XaIBRoL BEH0dOME039d0LsM30L
H00mbMIGdMB ©s3953006M900L T9gys© 300l dombobmgbol 0b3odo-
(309 53obolosmgdgEo (Aminoglykosides, Tetracycline,
Chloramphenicol,Makrolide, Streptogramine, Oxazolidinone, Fusidinsdure).
99L50580Ls BbZoEIlbZss MHgHBoLERIBEHMdOL 8gdsbobagdo, Mmgwog dm-
0393L: IXOJdo 90306907 B9efigzemdst, ggwydy (Efflux pump)
&19dMmgdoL Ls8Msgd0m IRJIMYdME 250mEY3bsl, LsdoBby dmerg3vy-
@0l 3m@©Ox035:305L O 3BEGH0BOMEH030L BgMAgbE M 0bsdEogzs:309U.

Mx 9000 399306090990 d9mg350mds F00mfig3s AM0sMHYMRBO-
00 8593H9M09d0b X MHgEEo JgddMbol ZmMm0bgdol sMbgdOL (33eog-
000 HMdsdo, godmzwabols Lobdomoom 6 FgMBgz0mmdom. Fogsoms
90360md0 E. coli -ob s6&0d0mEH03900L - Jerm®50539603me0ol, 89@owsddo-
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3900L, 39GM5303e0bols 3085t HYHBolBIBEGHMOOL dgdsbobdos gmemoby-
00l M5mgbmdol 99306905, beaerm Pseudomonas aeroginosa - GHob-
396@™dOL 99956030 030396900l 0Tt OpD-2 BMMOBIOOL ZoMY3s.
230500050900 s M3FsMYMBom dagdBghMogdls 8gddMsbaty gosBbosm
9093 MO0 Gddmgdo, MmdwgdLsg 9Bwdu (Efflux pump) @mddmgdl
MHer0909b s 0lobo odyz35605 HYBOLEHIBEGHMOOL dgdsboBddo. dsmo Lodvy-
39000 HYdS IBJIMYIME0 45FMYgMas, sToL dodm, VX Mgdo 396 of-
36995 98399HIO0 30B396GHG(309, 5T5L 9IS )FdMYdO Foeel3930%30-
3760 ©5 9899GHWO05 08 $BGH0dOMEGH03900L Hobsomdgy, GMIwgdog X -
9oL dogboom dmddngdgb. sdol dggsbobdol dsgoomos E. coli ol ¢g-
DolEIBGHMBS BYBHM303¢0bol dodstm, slg3q Enterobacterales-ls Jeom-
659g39b03meobodo dMdbmdgemds, Staphylococcus- s MYBOLEIOEGHMdS
053000 0LS s LEAHMY3BHMYMT0bol dodstm, Staphylococcus aureus- ob
s S. pneumoniae M1HoLEIBGHMds BEMOJobmEwmbolsdo [254].

3bEH000MmGH030L  0b59dBH03530500 0 golbdgds  sbE0doMmEGH0Z0L
3MbJ3oMMo© 9dGHomeo bofomol 539Mgb@Eo sdws. BogdGHgMmogdol
Staphylococcus aureus-os s Enterobacteriales 990olL@gb@Gmds 3gbozowo-
Bol s 39BoCML3MEOHObOL 0BG A5B30MMIGIMOs BB WsJESFHO
300l 300OME0BMMO 2oberghom, Mo 0fi393L Job 0bsdGHogsEosL. 8g-
Lodsdobo ol 39006 v)3938060gds 39boEowobols 8985353006909 (30-
@5l 5 5933565 byl »dol MmOl 39eol LobmgBol sMmM3g-
3. Enterobacterales Jeom6s0g39603me0l 035600 MgBoLEIBEGHMO0L 8gds-
BoBdo 9gdgyos: Cat-Gen: s3m©OMIOL JermMsdngbozmeobmgol s39@-
0 EMBLRGMHBL, Mol JogMsg bgds Jurmsdngbozmmolb s39@)-
000405 @S 0b65dGH035(309.

H9DobBHIBEHMOOL 4963056900l ghm-gMmo F9dsboBdos LsdoBby
993990l IMEox035:300L 3Hom 393806M0L F90306MHGds, Molog 0b sb-
3L 56@030MmEH030L 30m3bgdgEgmas. dozmmdol MRSA-I Ggboli@gbdm-
00l d9gdoboBdo dgES-gd@s8m0 BGH0BOMEH039008 F0oMm 25630MMdY-
005 396033000060l 8935353006M909¢0 (30¢00l F9(33¢00m, GOL ASTM3
5396MbYdS dgBHS WOJEHOFNMO sBEGdOME030L F93538009ds. Enterococci-ols
3963m803060L J0dsmo M7BoLEBHIBEGMBOL FoBgbos MOl 9ol

399590M6OH0 36 EHoL 330w gds, Mo 0)393L 89353806900l »bstrols
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09930609050. Mycobacterium tuberculosis - ob G0gs3303060L JodoMm 6g-
DobGgbGH™MdL 30 MBI 3:e0dgmaBl 31930 MI3L Logrydzws.

3.2. 69BobB6GH™dOL Lsbggdo
3036393l sboliosmgdm ¥96906(030 MYHOLEAGHIHEGHMBS JodoMHo 3M3sMs-
3900L 800sOHm, M3 FIb30MHMBYOME0s J03MMMMY60HIGOOL 08 LG M-
GO0 ©S GBIJ3099H0 FobslosmgdErgdom, GMIEgdog s6EH0dOME03-
ol 9mgd9gqd0ol 0b5dEH035305L 0§39396. gl 0930L93)MHYdGd0: sBEHOBOME)-
030L5030L 05dBHIMOwo YxMHgol 3gwol dgmmfgzomds, sBEGH0dO-
™G030L bsFoBbY LEHOWYIEHMOOL SO SOLYIMDS, 6EHdOMEH03IOL 0bsdEHogs-
300U 359mdfH3930 BgMIIOEHIOOL 3OMPMJ30s. M 580bs, Bsm dglHgzm
3B6GH0d0MGH030L MXMI0EIB 25993900l dogms. 59MHMINMEO B03MMIYd0
0bg0MH03 M9HBOLEBHIBEHMOL 0BhgBgb FxEMMboEIBMEWOL o™, MY
3b659MMdM 0 306:MmdGBL bFOMMGIL Fodwol sd@EHorM BMETsE FoMoJdbs,
o3 bgds 8036MMMMAB0DBIoL Jogbom. gMsdmsmymaomo d5gG)M09gdo
0bg0M0350 MHYHBoLGIbGHWWos BEGH0doMmE03 39563mToEobol dodstm,
5096 3563mF0(30BL 56 Tgdeos 4MBvIMYMBomO J030MMdJOOL X E]-
ol 3909wdo 990f939. 30gdlogws MHYHBoLEHIBEGHOs 5330330¢0bol do-
0BOm, Moy ol 9fomBmgdl  BYBOI-wogBHeTsBIL.  BLYZMIMbs
(Pseudomona aeruginosa) 39690603 H9HobiEgbEHMOL 0Bgbl oligmo 6@ o-
00M3H03900L d035MI0, MMAMMOES: BYGMIE03wobo, JumMsdxngbozmeo,
b gmbs800, GHM0dgGH™3MH0d0 - MY 56 bgds sbGH0doMmE030L 0d
50qgbMd0m doMgds MM Y Mgdo d90ddbsls s6@E0domEH0 30l dmddgy-
00LYM30L LyFoMHM 3mb396EM0o.

d9d9b00 39MGH035IM0 O 3MOHODMB GO MHgHBOLEGHIBEHMdS
396m30b (33¢00¢gdLMD 5MOL S 39300MGOMEN0. 39O G0 MmO MHYHOL-
396@™ds 4meolbdmdL 083000 B30l Bsgmmst gqgbmddo wxMgool
4mM39w0o ©sYMmGBoL OML. [255]. ®omgdol 1:1 dowostdo Fomdmoddbgds
3dBHoMMo MyHBoLEGHIBEGHMMOo g9bo. sbGH0doMmEH03930L Bgdmddggds offgg3l
L9900l »30MOEIL@DL s TgledErgdgEos TN 3M3MESE0S Yob-
©9L O BobEHIBGYwo.

B-05d3o8Mo 96E0d0MEH03900B©I0 MJOMLRGMO LEHIGOMIM-
30 GBoLEBHIBEMBds Q9B30MMdGIMwos 396oE0wobol 89ds393806M909gw0
36m@gobol 035G 96E000MEH03900L5T0 580bOMBOL T9d30Mgd0m.
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B-5d@o896m0 5B5GH0d0MEG03900 1393806090056 3960330¢0bols F985353-
FoM9d9w 3OMEJobL - dogdBHgMmoe BHMbLZY3EH0IBIL, MmIgmos B-emod-

&93MM0 96E000mEH030L LsToBOY Tmeg3MEss s T (39390O© ©9393-
3069006 FBHMBL3Y3E0IBIL, MMIgeoa sdob 899amad oo bboom 0b-

394303060 g0s. gb byl Mol sbagno 3538060900 hsdmyse0dgdsls. ymag-
@039 590l 899250, §9gds MxMgol 3gwol Lobmgbo, Hgboli@gb-
A™dobL 3960 MecA 53000690l InEoBo30Mm9dw PBP (PBP2a), Hmdgen-
Log 3o9Bb0s BB odBHodMMo bEH0dOMEH03900LsT0 F9(30M90EI0 5%3-
0bmHMdo.

2020 Hoob go8mgz9ybs LsdbGmgm 9836003580 3 dsMY 3903ESwb-
0l b55350dymaml dmbszgdgdo 8993060HMmE0bmsb ©szs3doMmgdom. gl 33¢g-
35 30Bbs olisbags smghg®s dM3omm0bol MyBoLEGHIBEMdOL Tsbggbgd-
9do S.aureus -ob 0BMESEJOT0, s1939 bSO WOYIEA0bS FM3oMmMEObol
69HobBHIBGHMO0L 3538000 Jo3MMdOL gbmEH03qdl GmEol. 9 33930l
QOO 35JBHIM0Mo 0IbEH0R035309 BIOM®s bEbIOEYo BoMHM-
00MMA0Ho  IgMEgdom, dgGHoEowobolsdo yMmdbmdgwmds ob-
3D03M93Ms 39BMJLOG0bOL OLIM oTMHBool IgmmEOob Qsdmygbgdocm
a®bgdmemo  CLSI  domomgdgdol  dglsdsdols  [256].  dm3oGmzobols
33036mdgemdol  GHILGHO  GoMEIdMEs FoMEgM-30bEHMbol bosway®y
™Mo Q9bLb3gs390mEo d3oMmEobol 999(339c0 oLZOL gsdmygbgdoom: 5
033 ©0L30 BEO EMBOL MHgHOLEIOGHMIOL LsEYgbs s 200 93y
©0L30 Fowowo Mbol MHgHoLEIbEHMIOL A5dMbogErgbs. 0630d06Mmgd0L
Dmbgdo 29605MEgdgeos CLSI domomgdgdol dglsdsdobs. dmdoGmmo-
Boll HgDolEgbGH™MdOL Imerg3meMo 89dsboBdgool  golivMzzgzsw S
aureus- ol 0BMWHEJO0, HMIGds3 563969l IM30MMEobol dodsto ds-
©30 Mol HgHoLEIbEHMBY, 990mfids mup A s mup B 496930L s®lg-
0mdsBY. 33¢930L 9939 12% 0BMsEJddo Asdmgerobos dmdommio-
Bolisgdo GgBobEBHYbEHMBds. s GmEol MRSA 8¢sdgddo - 23% -do, bogom
MSSA 8@s99080 3%- 8o . 51939 58 0BMsEYdTo H7BoLEIbE MBS 3erobg-
M5 BHBoEObOL F5935L5 S 89B0E0E0bol JodsMma(s.

033093560ms sBMHom, 330630608 B MHYHoLEHYBEHMdOL
bdoto 35B39690900, 49b306HMd9dMos GHo3gdom t012 s t037 s Toms-
@0 MH9HoLBHIBEGHMO0L 0d30000 F5B39690w9d0, HMIdOE 353006 YD)
@05 t032- »9b. 33eg3s bSO M FgOL S.aureus - o IM3oMmEobols dodsGrm

104



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

H9HobBHYbGHMO0L MHy39@ L3MbobaL 3wobozm®mo bodmdgdol BsGOIM
1399dBHM06, IM30MME06oL MHgBoLEBIBEHMdOL sB3769dwqdOlL dmbo@m-
60obL. 99 doh39b9dgdbg IYMEbMdom 3o Mbs Imbgl sbodbmeg-
0oL 3MogdBHozol 0bgm™domgds [257].

2019 gl 259md399590mwo mdhmbing@mo bGsgowmizmzol dm3o-
HmE3obol HIBoLEBHIBEHMOLMb ©s353d0MGdMwo LobEYIMGMo dodmbogn-
3000 5 39¢39-5b5¢00Bob 250mygbgdom Bao@eMgdwyeo 33930l 8909900
9B39690L  39306H™m306  BgBoLGHIBEGHMWO  MIOHMbEgOo  BEHIBOoWMIMIOL
(MRSA) 253639900l 4emds® ML S. aureus- ob 3aobozme 0%b-
M5GMOJOL FMOHOL EOHMMS gob8sg3wrmdsd0. 306506 Im3ommiobo MR-
05 439009 98399GIO SBGH0dOME0350 MSSA s MRSA- b 0g30m@mbobe-
300Lm30L OHMYMO G 35309539000, 1939 X b330l LBIOML FoedmBsgo-
3969380, dolo G0306Mdwo JBIJGHOMDS FoMmBmowagbl 0bgzsbomemo
0bg3gdgool Holgl. sdo@md dw3ommaEobol GgHoli@gbdmdol sbgz0matg-
00 IMboBHMMOBAO 33153 3MOGOIMWO S 33O GdJ0s [258]. mJOHMU-
390 LEAIBOEIM3M3OL B30T FM30MHME0bol IAMABMdgEMdOL 33erg3s
Lodom39mdo XIOXIJOMDO 56 Bo@o0gdms.
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0530 IL. 33em930L Fobogms s 89000EIdO

J390530 1. 33am930L Aslssems
500gbMdM030 s MZ0LMBMOZ0 330930l FgNMEYdOL 3MTdOBSE0S, Bm-

0903 303sMHmM0s 33930l BoBBgdLY o 53m39690%Y, dg3bogMgdsdo
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The trends of Staphylococcus aureus
(Short review)

Lia Janashvili, Margalita GoGoladze, Tinatin Gabrichidze
New Vision University; Tbilisi State Medical University.

SUMMARY

Staphylococcus aureus causes healthcare-associated infections (HAI), which
may develop sepsis and cause death especially when the infections are
caused by methicillin resistant Staphylococcus aureus.

We analyzed studies published between 2008 and 2019 about MRSA
decolonization therapies for preventive HAI. The recent researches about
Staphylococcus aureus show that in spite of interventions connected with this

particular microbe death and illness cases are still high.

Considering the existing circumstances, it is important to learn about the
epidemiology of Staphylococcus aureus in Georgian population and the
schemes of decolonization which will positively impact treatment efficacy, the
amount of healthcare-associated infections and the grows rate of resistance of
Staphylococcus aureus .

Keywords: Staphylococcus aureus, MRSA , epidemiology, decolonization.
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900l 5OBGIMBOLO.
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A®ob (ECDC) 3096 930m3538060UL 3996908300, 51939 obemsbostis s bmm-
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3930580 ( 59 M6 J399565d0 dobodsrMos MRSA Ggdmbggzsms Momgb-
05) s©MoEbwo 0dbs 171 200 dgEHoEowob MHgHobEgbdmwo mdmhmbieg-
60 LAHIBow™m3m30m (MRSA) gs9mfizgMwo 06ggdzos Fowofsdo, Gm-
090059653 5 400 9@ IHO 458mLs35¢0m FMIZMS. Jerobozgddo
3530953900l LsdgEoEobm ImdLabwyMmgds asbsbamdeogws ghomo dogmo-
®bo Lofimm-mom, Msg 380 dowomb g3Gme 0dbs 8gx8sLgdIEo ©sdsdg-
000 OMHYOMEgdOL Loboo.

590 ©53500905ms 369396300 S 3MBEBHGMEOL 396Gl (CDC)
3bge®odol dobgzom 2017 gl sMgaolB®ots 119 247 mdombgg®o
LGogomm3m30m 458mf3gmwo Lolbamol bszsol 0bggdaos, Mmdgmmms-
239653 ymgzggeo 099993Lg, 19 832 Fqgdmbgazs BoGOIMMe® ©ITMIZMS.
2012-2017 §eool 3mbsgdgdol sbseroBom $33-3o 990b0dbgds Lobmysm-
90590 dgdgboco - CA-MRSA- I b6 §gerofodo 3.9%-0m, bonenm bsdg-
©0@E0bm  ImALEbMMHYBSLMSE  SLMm0MgdmE 0bxgdEogddo mdhmlingmo
LGogowmzm3ol oo 0a039 Mhgds.

Lo0bBMMIs30m  LoLEBGdob dmbsggdms  sBseoBol  LL33690%Y
©994MEbmdom, 533MMJd0 A5dMmMJ3599b FMLEBMHYIL, M 99M0o30L dg-
9OMGOIM IBHoGnddo 333 SJBUIsEMo MRgds dg@oEowrob Mgbolidgb-
AMOo MJOMbggmo LEsgowmzmzol (MRSA) dog gedmfizgwmero Lsdgpo-
306 9maLobYHgdLmD SbmEoMmgdywo 0bg3qd30gd0, MOl godma BoFoMms
39Ol SOBYDMEO 693396 HE0JO0 O 0JRTML oo 3619306~
300 Mmboldogdgdo 3 J03MMdom godmfizgero 0bxyqdiogdol dglsd-
306Mgdws [1].

®dOHMbBIOO0 LEHIBOWMIMI0m 58mf39meo JoMmEGR0MEo BoEs-
9l ho6g30L 06i39J30900L (JoBdol) 3OmBosdEozobsmgzol 30Mm3gwo bs-
00x05 065399300L 49630005MHGdOL MOL3- BodEHMMYdoL Tgg3eligds s Tgbs-
05800 EMbOLA0YdIFIOL AoEHIMYdS. F9EHOEGOWOB-OIBOLEHIBEGHME mJOH@U-
33960 LEIBOWM3M300 (MRSA)-00 gsdmfj3gmewo Jomwmaomwo Bsmgzol
905dmb 06939430900 (Jobdo) 3MmAbmboMmgdOL 3B0EHIM0MBgddo M3oM-
s¢gLo 3603369amz5b0s obgmo MoL3- BoJBHMOmGIOL gomgzserolifjobgds
O35 MRSA-00 3membobszos, 39M0sEH®mowmo 81530, OVDIAO,
begoem 939665¢0mdoL 259mbogeolismgol 36083bgwmgsbos doddgMomen-

™ma0OH0 0LS030L ASLOEPOL SMIBS O™ 0 QS S 50 Sb-
BOTIMO 33I3 3 Q 070> @OMYWO S 5©IJ35A) )
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$090360MdYo MgM300L hoGIMGdS. 90 53 Lo3oMbgdols sligzg 360d-
3690035605 96EH03030MMdMmo MHgBolEIbEHMdI- 3OMBOWsJEH03d, M3gH-
3300L $9gb6035 s 35O Mo 0bggd300L 309396:300L5 s 3MBEHMMEIOL
LoLEGYAoL sOBYDIMDS, HMIWIIOEG 0MZEGOS T(393 BOJBMOMYds [7].

2017 ol bogeHwsbgddo Bo@oMgdmmo 33wg3ol mabbds,
HMdgeros 0m35¢0L{0b9ds LoLHMGM G330 MOHMM3ILOIO M3-
9M5300L Fob mdMOmbiggg®o LEsxgowm3m30l IESMIdETMBOL 458Mm 331930l
5 ©930Mmbobs30oLmM30L LsFoMHM OMOL 5MHJmbol odm 393-0b (36g-
™390M530)0 3OHMBOMsdEH030Lm30L) bbgsalbgs xamaol sbEHodoME)-
03900 3580yg969dsL, JoerMH0mwo Bsgz0l dosdml 0bxgdiogdol (Job-
dob) 3M9396300LIMZ0L 3MYMIgM30vo BEGH0T0IMMIMO FHMBOWS]-
H030L5030L 9BIIANO0S FE03M393HOOL FodmyYghgds. gb 33wg3s 21939
3Q3LGMEM9goL MRSA- U 0g3membobsgools 3608369wmdsls Jobdob 3Gmao-
5J3H030L M3zseLabGMOLoo [8].

2017 H9wob o dM0EBImTo Bo@oMgdmwo 33930l dobsbo ogm
398m93w0bsm 3530060 JotrmGyommwo BsMgzol d0sdmb 0bxggdiogdol
(JoBdob) 29630m0Mgdsly s (3b30MOL PMdo F03MMBOL TESMYdCMBSL
JmM0oL. 033003905 dmbs 6613 353096@DYg, OHMIgwmsi BsEHIMIM
392909960 SHMOMIWILEH03S O HoboslFo® godm3zzergme 0dbgb MRSA- U
939093 mdsHY. 33¢7930L 999 Jd0m EYOb, MHMA dozMMdOL dds-
690mdol 99MHbg3000 8379MbseMmdolsl domfigmeo dozMmmdol 9Mowogz-
5300l 00v9bg39®, MOMNM3GEOE0  FESLEHOIMMO  M39Mo30g00LL
MRSA- 30000600690 35309639080 05063 s®Lgdmdl Jobdol ysbz0-
®5MH900L Gobzo [9].

36M9M39M530o 13M0bogaol 360dzbgmmds 51939 sLEGMMEYds
5,094 3530963 0L 3320930 990093900m, OMIgaros Bs@o®s 2008 Howl, 3o-

@oxm®bools MbozgMLoGgGHOL 3wobozm®mo 9539JGWIO™MdOL ©sbsymaol
3096. 33930L doBsbl FoMdmoygbs JoBdol 8993060905 MOMM3gEO-

M0 M39M30900L5L JoMmERoMwo B30l BoEsdml 0bxggdaogdol 36g-
395300L 36MmgdEHob gsdmygbgdom. 45MmmMMEgdqdo 0.23% -sb 999306 ©s
0.09%.99. 3036:030L 00YbGH0B035305 bgdMES 3x M gomEOL 4s8myg-
B9d00 L3MH0bobaoLsl s 33MMboEMdol 89dyma. 9 IEgdEool dgom-
0l 258myg9b90s bgdms FHowmdol 06539300l 39b30m56M9d0LsL, Hma-
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ol EOMBSE sERObEs B3MObogoLsl s 0bxggdaool dgdmbgggzsdo yo-
9dm3wgboo d03mmdol (MRSA) 396930399600 056bggmMs. Gomsa ss-
bGHMEMs  39BH0Eowob  MyBoLEBHPBEGHMo MmJOhmbggho LEIGoEMm3M3IoL
(MRSA-b) 860336900m3s60 Mo JomwydHaorgemo Bsdgzol 8o@sdmls ob-
339930900L (JoBdob) gob30056M9d3530[10].

2018 §gels PubMed- o 50tmd3996901e00 053060580 Bo@otgdvy-
@O0 330930l 09b65b3s, HMmIgedog Imbsfowrgmds 132 3530960 bgm-
b905¢0Bg BoBo09gd@o Mm39Mo309d0m, 3500 4590033¢09L 3b30MOL Ml
O350 goOlbY s JoMmGaommo Bsdgzol dosdml 0bxygdsom® 39-
6590 By dme Mgbsgol dorol dmmBg sMLYOMEO 3ICEHVIMJO0 ©S
553069l s dMob 3ogdoto [11].

2015 §geob 06mgmdo Bo@s®mgdmwo 33wg30L 990093900l dobg-
300, MMIgEdoi 4o9b50Bgdme odbs 602 353096@0L Imbsigdgdo, 396
0965 6sbsbo JotrmEryomwo Rsgzol dosdml 0bg3gd3ogdol 96 Lbgs berbm-
3mdommo obggdzool 93390060 dgd30Mgds, Forbgsgs 0dols, GH™I
MRSA 300¢0mboBo®mgdmen 35309063908 GIMIdIMOS ©g3Mmembobsos
2%-0560 393060Hm30b0mMs s Jerm®3gdlioobol yer3mbs@om. s3GmeY-
00 91336056, ®MA IgBH0EoEr0b MIBOLEHIBEGHMWO MIHMLBIOHO LEIBOEM-
3M300 300MmboBs3E0s, MRSA-U 93sM90@mds HoLI- Bo5J@MO0s Fbmeomo
Jobdobom3zol s 56s bbgs bsdgoobm 8mdlsbwm®mgdslomsb sLmoMgdrEo
06%3994309080Lsm30L[12].

393030w0b-H3BobBHPBEGHMo  mdhmbggmo  LEHsgowmzmzol
(MRSA) ©9306@3530b65300L 999330 doM0moa 459myqbgdmeos Janm-
H™39Jboobol 5d5Hsbgdo s FM3oMmMEobol 3bzoMmol Bsgrsdmgdo ge-
MEOOMYOE.

a3bBM0sdo 2017 Hawl bo@o®madmwo 33935 JoBbs olsbogos
03996bsemdOL sen@Bg®bsGoreo aBgdol dogdsl. 93mbEsdobsgool gg-
99GHMIO®dOL 8gn5L9ds dmbEs MmdEgboobby sxmdbydmwmo 3G m©wddg-
00l 259mygbgdom, HMIgems 458mygbgdol MmmMUss 83390Ms@ d9830MH®s
393030 0b-6H3%B0LEHIBEMEo MOMLEIMO LEIBOWMIMIoL IEMYdM-
05 (93,3% (6 =15) , 535L056 56 9580306 Y3MMbOBIGOOL Mgs0dMb
0535330609390 2439000 8m3wqbgdo. s80@™a Jobo dsdmygbgds dook-

693> LsBOMbO© ©s 9BIIGVO@ [13].

138



§obs Lom3gMsom 33¢939800 S.aureus-ob 359m3wgbs 36306 - babol 60dwddo s I3GBsEMds
M3965300b 899amdo 0639930490 FoBMNgd9dolL 309396300LsM30L

2014 §gaob 5396030l 89909000 TEoGYOol 85350GdMS 361Y-
3963005 s 3MbEH®MEOL 396G @0l (CDC) doge 458mg399bs s®lgdeo
33193900l 99x 50900 BseoBo, HmIgeroi gbgdmes dg@oEowob ¢g-
BobBHIBGHMWO MJOHMLRIO0 BEGHIBOW MMl dogH sdmfzgmwo 0bggd-
30900 899306900l 80Bbom goblivbmEmE0gEgdge 3OHMBOWSJEH03MO VM-
Bolidogdgdl. LGs@osdo 11 GbEMIoBYdMwo, 23 F9sMJOIOMO s MO

3M3mOGME0o 33¢930L 965¢0Bol 8909390 ©IR0bEs, HMI ©Y3MEIM-
B0BoE0sd 8959306 Lo®Tg, LsgMmM JoMMHyoywo hstmgzol Josdmb

06339J309d0L BomEgbmds, mdMmbgg®o LEIBoWwMIM3om sdmf3zgmeo
063399309d0L Mrom@gbMmds, 45T IO00 RGO Fodmfzgmewo 3693-
dmb0gd0 s MJOMLRBINO0 BEBIBOEWMIMION JoTMFITIO SPAOWMBMOZ0
06g399309d0. 53539 dodmboergol Jobgzom, 7 330930050 6-05 23063965,
™3 393060 m3E0bob 459mygbgdsd 06@gblorMo 0gM300L gobymagomgdsdo
39593065 36930Mmbo0l s MJOMLRBIHO BEIROWMIMI0m 350mf3grIeo bo-
0900030bm ImALabvyMHGALML SLMEOMYdMEo 0bggd30gdoL dsbgz0msMgds
, 89593065 BMss© 0663930900l gobg0maMgds, mdmHmbingg®o LEsgo-
©Mm3m300 359mf39mwo JormGyomwo BsMgzol dosdml 0bxgdizogdo
5 bolbedsMm3ms 0bxgdiogdo [2].

2008 §9eob bogo®mnzgermdo, ®d0Erolol ghm-gHo 3erobozsdo, 8g-
3030wob ®gbolEIbEHMwo MmdMMmbgg®o LBEITROWMIMIOL IBILOSMYIOL
30Bbom oGm0 330935 893 Mbgby. 59 330930l oM -
39330 2odmymuowo mdhmligg®o LEIBRowm3m30L Mm9HBoLEIBEHMDdOL
dmbs399900 sbeml 0gm 35609806 dMSBOE0H 3B [5].

2011 §geob, bodorogganmdo Bs@s®s bnbmzmdom®mo 0bxgdzogd-
ol 3OO gsdma(j393900L MEBHOML3gJGMEo dgbfagws, Aol do-
b930m53 MJOMLEBIHO BEIGoEMm3M3oL Foeo 9%-o0s [3]. dEmdsMo
36300036000 HYBOLEBHIBEHMOOL BysdbgzgErmdol LoliEgdol dmbs-
399 2017-2018 ferobls sbse0dol (GLASS) dobggzom, Ladsmggarmdo
4906086905 99BH030ob HgHolBIbEGHWwo MIHMLBIMO BEIBOWMIMION
299m§391w0 06639930900l BO©s 9%-sb -25 % dg. Imbs3909900 gBwyd-
6905 4 3mbLdo@swdo LolbEosb 458MmmgloE 3MEEMMYOL, MOE SML-
A, Bgo© HYbIbEgRL 530k3967BL [19].

31336990 5 Bgxs0gds: Bo@oMgdo 3393900l dodmbogols
3909390 0033935, MM JoMMA0Eo Bsdgzol dosdml 0bggdiogdol
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369395300L5mM30L, 0bxzgd00l 3MBEGHMMMOL bbgs mboldogdgdmsb g&-

50, 36033690mz5605 3G19Mm39M030ME 39M0MmEdo MmdOmbgg®o LEsxo-

@©M3m30L 50dmbgbs s Bolo d90amdo g3MEmboBsos.

@O0EIMGM5d0 0m03M3905 LEBMYIMYDT0 SOLYdIMEPO MIOHMUs-

390 LGHBoEM3IMIOL Bb3sILBIS 3OHMEI6E O o3 EIgds, #oblibgs-

3900 939Obsenmdol 1dgdgdo, MHBoLEHIBEHMBOL 2s3MEgmgdol Lbgs-

slb3s 333900, ML godma LoobEHYMYLM 0469ds JsMIMEr 3Mm3VEsE30s30

CA-MRSA-U 95360390900L dgbfagems, mdOHmbazg®o LEogowmzmzol 3m-

@MboB300L 508mPBIBOLSL 3BZ0MOL VMM Y3MEMBbODsEOOL Bo@oMgds

91539JGMO0 s bgedolsfizromdo 9900035896@gd0L  as8mygbgdom, Mg

36009369c0m3560 046905 8379Mbsmdol 9839JEO™MdOL 5BOHEOLY @S Mg-

BobBHI6GH®IOL 3OMBEGIOL Q5L FOYS.

398myggbgdIwr0 EOGHIOIGYIG:

1. CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta,
GA: U.S. Department of Health and Human Services, CDC; 2019
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literature analysis and review of targeted preventive measures to limit
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ABSTRACT

Carriers of Staphylococcus aureus (S. aureus) have a higher likelihood of
having surgical site infection (SSI). Several eradication regimens have been
used. Topical agents alone or in combination with chlorhexidine gluconate

have been used for the elimination of both nasal and extra nasal MRSA
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carriage. Our study focuses on the use of broad spectrum lytic phages as
decolonising agent. We retrospectively studied nasal colonisation of St.aureus
in 59 outpatients who visited TSMU the first university clinic traumatology
department for screening purposes before orthopedic implant surgery. In
patients with positive MSSA (15/59) we performed antibiotic ans phage (PYO,
STAPHYLOCOCCAL, PHAGIO) susceptibility testing. MRSA was not
detected. Phage given alone was able to effectively eradicate Staphylococcus
aureus from the nares of 10patients (66,6%) after 5 days of treatment( 3 times
dayly intranasally) and in 5(33,3%)cases significantly reduced colonisation of
MSSA in nose from 108CFU/ml to 103CFU/ml. Keywords: Staphylococcus

aureus; decolonisation; surgical site infection; phage.

INTRODUCTION

Approximately 20% of healthy adults are persistent nasal carriers of S. aureus
and 60% harbour it intermittently. Such carriers have been shown to
participate in the epidemiology and pathogenesis of S. aureus infections and
are a potential source of outbreaks especially in hospital settings (1, 2). Nasal
carriers are at an increased risk of acquiring surgical site infections, foreign
body infections and bacteremias (3, 4). Although nasal colonisation with
MRSA is low but such carriers are a major threat factor for themselves
(through auto-infection/endogenous source) as well as can disseminate these
highly resistant strains that pose serious difficulty in treatment thereafter. In
addition, genotyping studies reveal that as high as 80% of S. aureus infections
are caused by the patient's own nasal flora (5). Furthermore, there is an
association between the presence of nasal S. aureus and an increased risk of
surgical site infection (SSI), which has been extensively demonstrated in
orthopedic surgery. The increasing incidence of antibioticresistant
staphylococci (MRSA) threatens the outcome of implant. The ecologic niche
of S. aureus is the anterior nares, and 25 to 30 percent of the population is
colonized at a given time (8).Patients who are colonized are at 2 to 9 times
higher risk to develop SSI than those who are non colonized, most patients
who develop a S. aureus surgical site infection are carriers of the strains causing
the infection. It has been shown that 85% of SSIs can be traced to endogenous

colonization of the patients (6).
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The current treatment strategies for nasal decolonisation rely on the use of
topical antibiotics such as bacitracin, fusidic acid, ciprofloxacin, rifampicin (7).
However, emergence of resistant strains has led to treatment failures. The
rapid emergence of resistance to mupirocin therefore calls for search for
alternative options. Phage therapy has been shown to be a potential alternative
treatment for treating various S. aureus infections. Hence, an alternative or
supplement to antibiotic therapy, is the wuse of bacterial viruses
(phage/bacteriophage) to target MRSA colonisation in the anterior nares of the
affected population. However, there is comparatively limited work published
on the use of phages as nasal decolonising agents as compared to their proven
therapeutic potential in other infections. (8)Bacteriophage therapy offers a
possible alternative to classic antibiotic (antimicrobial chemotherapeutic)
treatment to reduce bacterial colonization (9). Bacteriophages are able to infect
bacteria and enter either a lysogenic or a lytic cycle, with infection by
constitutively lytic bacteriophages generally resulting in rapid cell death. Also,
if the phage-to-cell ratio is high enough, lysis from without may cause the cell
to burst before infection is initiated (10). A main advantage of bacteriophages
is their specificity. Whereas classic therapeutic treatment with chemical
antimicrobials affects many different organisms in the body (e.g. the gut
microbiota), causing a change in the microbial composition and inducing
antimicrobial resistance in a spectrum of bacterial species, bacteriophages are
able to specifically target the organism or even only the strain that is causing
the infection. The in vitro lytic effect of bacteriophages can be easily tested.
However, the use of bacteriophages for therapy (e.g. to treat infections or
reduce colonization) poses additional challenges like the accessibility of

bacteria and in vivo inactivation of bacteriophages (11).

The aim of this study was to determine Staphylococcus aureus susceptibility to

commercially available phages for successful decolonization.

Material and methods: We retrospectively studied nasal colonisation of
St.aureus in 59 outpatients who visited TSMU the first university clinic
traumatology department for screening purposes before orthopedic implant

surgery. In patients with positive MSSA (15/59) we performed antibiotic ans
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phage susceptibility testing -Pyo and Staphylococcal (Eliava BioPreparations,
Thilisi, Georgia), Phagyo (JSC “Biochimpharm”, Tbilisi, Georgia).PYO and
PHAGYO contain phages specific for Staphylococcus spp., Streptococcus spp.,
E. coli, Pseudomonas aeruginosa, and Proteus spp.

STAPHYLOCOCCAL contains phages for Staphylococcus spp.

One swab was taken from the nostrils which was rotated gently in both
nostrils. Specimens were inoculated onto manitolsalt and 5% sheep blood agar
palate. (Biomerieux, France), which were incubated for 20 to 28 hours at 35°C
to 37°C. After 24 hours negative plates were incubated for an additional 24
hours. The absolute S. aureus carriage was 25.42%, as 15 out of the 59 patients
had S. aureus in the nose. Screening does not yielded positive nasal cultures
MRSA. We also performed phage susceptibility testing: A bacterial inoculum
standardized at 0.5 McFarland will be prepared and plated in horizontal lines
on Mueller-Hinton solid agar (BIO-RAD) and then 20 pL of each phage
mixture will be placed on each bacterial line. The plates will be incubated at
35+2°C in normal atmosphere for 24 hours.

The results will be read the following day, quantifying the aspect of lysis:
Positive result: confluent lysis (++++), semiconfluent lysis (+++), opaque lysis
++ (>50 plaques), + (20-50 lysis plaques), + (<20) or Negative result: absence of
lysis.

RESULTS

The overall susceptibility of Staphylococcus aureus to STAPHYLOCOCCAL
phages was 60% (of wich 9/15 were +++ or ++++). The overall susceptibility to
Phagyo and Pyo Phage was 26, 6% (of wich 4/15 were +++ or++++) and 13.3%
(of wich 2/15 were+++ or ++++) respectively. Negative results was not
observed.Phage given alone was able to effectively eradicate the MSSA from
the nares of 10 patients after 5 days of treatment( 3 times dayly intranasally)
and in 5( 33,3%)cases significantly reduced colonisation of MSSA in nose from
108CFU/ml to 103CFU/ml

Conclusion:Our results Our study showed that use of single phage for nasal

decolonisation was susscesfully reached by use of comertially available phages
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depnd on phage susceptobility testing results. This results seem promising,
especially for the STAPHYLOCOCCAL phage.
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(o) EXEN

Abstract

Introduction: Staphylococcus aureus is a major pathogen implicated in
orthopedic infections worldwide. Preoperative decolonization has been
promoted but different strategies present mixed results. Staphylococcus aureus
(S. aureus) is an independent risk factor for orthopedic surgical site infection
(SSI).We studied whether or not local treatment with bacteriophage could

eliminate nasal colonization with S. aureus.

Materials and Methods: A total of 696 patients were screened for S. aureus

nasal colonization between 2017- 2021 at a single institution.

There were 23% (159 patients) initially S. aureus colonization preoperatively.
They were decolonized with various medications: I group - with Mupirocin
35% (56), II group- with bacteriophage 65% - (103). In the II group Pyo
bacteriophage were including 32% (33) and Staphylococcal bacteriophage 68%
(70).After treatment, bacteriological control was done post- decolonization on
the 5th -8 th days. MSSA persisted in 4% (7).Five patient who was persistently
colonized for MSSA was not compliant with the decolonization protocol.
There were 2 patients who had undergone decolonization and were

persistently positive for MSSA at the time of surgery.

Results: Decolonization of orthopedic surgical patients using the bacteriophage
intro nasal is a practical and effective regimen for reducing MSSA and MRSA
surgical site infections, treatment processes was without any post-

decolonization complications.
Conclusion: We hope the bacteriophage will be successfully used in the

practice of decolonization S. aureus and this therapy will be reduce the

resistant S. aureus to mupirocin.
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INTRODUCTION

The rate of Staphylococcus aureus colonization in the nares of the general
population is reported to be as high as 30% (1). In addition, genotyping studies
reveal that as high as 80% of S. aureus infections are caused by the patient's
own nasal flora (2). Furthermore, there is an association between the presence
of nasal S. aureus and an increased risk of surgical site infection (SSI), which
has been extensively demonstrated in orthopedic surgery Staphylococcus
aureus colonization in the nares of patients undergoing elective orthopedic
surgery increases the potential risk of surgical site infections(3). Methicillin-
resistant S. aureus (MRSA) has gained recognition as a pathogen that is no
longer only just a hospital-acquired pathogen. Patients positive for MRSA are
associated with higher rates of morbidity and mortality following infection.
MRSA is commonly found in the nares, and Methicillin-sensitive S. aureus
(MSSA) is even more prevalent (4). A nasal mupirocin treatment is shown to
significantly reduce the colonization of the pathogen. However, this treatment
is expensive. Thus, in this study, we first sought to determine the prevalence
of MSSA/MSRA in patients undergoing elective orthopedic surgery and then,
we treated the positive patients with a nasal bacteriophage. Here, we
demonstrate a successful reduction in the colonization of S. aureus. We
propose that this treatment could serve as a cost-effective means of eradicating
this pathogen in patients undergoing elective orthopedic surgery, which might
reduce the rate of surgical site infections and also treatment with

bacteriophages will be reduce the AMR of S. aureus.

Surgical site infection (SSI) is an infrequent but serious complication of total
joint arthroplasty (TJA) (5), with rates ranging from 0.2% for primary total hip
arthroplasty to 1.5% for total knee arthroplasty (6,7]. Orthopedic SSIs cause
substantial morbidity, prolonging hospital stay by a median of 2 weeks,
doubling re hospitalization rates, and more than tripling overall healthcare
costs (8). Nasal decolonization of methicillin-susceptible Staphylococcus

aureus (MSSA) and methicillin-resistant S. aureus (MRSA) is currently used in
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some countries for specific patient groups (9, 10 ). Aim of this study was
determination of effectiveness broad spectrum Litic phage as a decolonizing
agent for the nasal colonization. MATERIAL AND METHODS .A total of 696
(564 total hips, 132 total knees) patients were screened for S.aureus nasal
colonization preoperatively between 2017- 2021 at a single institution.
Patients were screened for S. aureus colonization, on average, 19 days (range:
2-3 weeks) prior to surgery. 22.8% (159) patients were colonized with MSSA,
and no one with MRSA. Colonized patient demographics were as follows: 71
females, 88 males, Average age = 61 years, Average body mass index = 30.
Samples were collected from both nares on a single swab. The inside
circumference of each anterior nares was rubbed for 3 to 5 seconds to obtain
adequate sampling. S. aureus strains were identified throughout conventional
methods, based on phenotypic properties: morphology, Gram stain, coagulase
(PastorexTM Staph plus, Bio-Rad, France) and catalase test. Specimens were
inoculated onto Blood agar plate and mannitol salt agar plate, which were
incubated for 18 to 24 hours at 35°C to 37°C. Negative plates were incubated
for an additional 24 hours. .The identification of the isolated S. aureus strains
was made also throughout semiautomatic (Api Staph Bio Merieux) system.
Yellow color on mannitol- salt media were reported as Staphylococcus aureus.
All isolates were tested using conventional methods -the Cefoxitin disk
diffusion. The antibiotic susceptibility testing was performed throughout the
Kirby-Bauer disk diffusion method using antibiotic discs from Bio-Rad
(France). The phages susceptibility testing was performed according to the
SOP provided by the G. Eliava Institute of Bacteriophages, Microbiology and
Virology (Georgia). Colonized patients, depends on local susceptibility test
results, were treated with bacteriophage. (Pyo bacteriophage and
Staphylococcal bacteriophage - Eliava Institute of Bacteriophages Georgia)
according to manufacturer instructions. Among the 159 Staphylococcus aureus
154 (97 %) were Staphylococcal bacteriophage susceptible and 5 (3 %)
resistant. With Pyo bacteriophage were susceptible 28% (45). In case of
resistance to the phage and other cases Mupirocin applied to the anterior nares
twice daily for five days. In case of resistance to the Mupirocin, phage applied
to the anterior nares twice or third daily for five days. Among the 159

Staphylococcus aureus 153 (96 %) were mupirocin susceptible and 6 (4 %)
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resistant by 5pg disc diffusion method. After treatment, MSSA persisted in
only 7 patients. Five patient who was persistently colonized for MSSA was not
compliant with the decolonization protocol. There were 2 patients who had
undergone decolonization and were persistently positive for MSSA at the time
of surgery. Nasal colonization was eliminated in 96% of colonized patients.
Bacteriophage was well tolerated with no side effects noted. For a total of 159
strains, the antibiotic susceptibility testing was performed throughout the
Kirby-Bauer disk diffusion method using antibiotic discs from Bio-Rad, for
Antibiotics:  p-lactams, Macrolides (Erythromycin, Clarithromycin),
Glycopeptides (Vancomycin, Teicoplanin, Lincosamides (Clindamycin, L)
Oxazolidones (Linezolid), Aminoglycosides: (Gentamicin, Amikacin,
Tobramycin), Quinolones, Tetracyclines, Cotrimoxazole (Sulphamethoxazol
& Thrimetoprim (SXT). Interpretation: European Committee on
Antimicrobial Susceptibility Testing documents. The rate of methicillin-
resistant S. aureus prevalence were determined by Cefoxitin (30pg) disk
diffusion method. We interpreted Mupirocin susceptibility by Clinical and
Laboratory Standards Institute (CLSI) susceptibility documents (10, 11).

RESULTS .The decolonization treatment was given for 5 days before the
surgery. After treatment course, all patients (159 the patients that were
positive for MSSA) were screened again to determine whether the MSSA was
decolonized from the patients' nostrils. The result from showed that 7 patients
were positive for MSSA colonization, showing a 96 % successful
decolonization. However, 7 patients were positive for MSSA colonization.
Decolonization of orthopedic surgical patients using the bacteriophage intro
nasal is a practical and effective regimen for reducing MSSA and MRSA
surgical site infections, and also treatment with bacteriophages will be reduce

the resistant S. aureus to mupirocin.

CONCLUSION

1. Phage was able to significantly reduce MSSA strains on patients nasal
epithelial cells

2. Phage, given along was able to effectively eradicate the colonizing MSSA
population from the nares of patients by day 5.
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3. Use of bacteriophage for decolonize the nose of MSSA will be beneficial,
especially when bacterial resistance to mupirocin is rising, and so it will
become less effective.

4. Staphylococcal bacteriophage may be wuseful in controlling nasal
colonization with S. Aureus in the health care settings
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Yeast (unspecified) 51 3.6
Staphyl

pidermids | 25
Proteus mirabilis 29 2.0
Klebsiella oxytoca 28 2.0
Enterobacter cloacae 22 1.6
Streptococcus group C | 14 1.0
Enterococcus 10 0.7

3HOOWOo 2.G80wM3IM3I0L 335Mm0L Lobgmdgdo, §3glsbgmdgdols

Bomgwom
1. S.arlettae 34.S.hyicus subsp. Hyicus
2. S.aureus 35.S.intermedius
3. S.aureus subsp. anaerobius 36.S.kloosii
4. S.aureus subsp. aureus 37.S.lentus
5. S.auricularis 38.S.lugdunensis
6. S.capitis 39.S.lutrae
7. S.capitis subsp. capitis 40.S.muscae
8. S.capitis subsp. urealyticus 41.S.nepalensis
9. S.capitis subsp. ureolyticus 42 .S.pasteuri
10.S.caprae 43.S.pettenkoferi
11.S.carnosus 44.S.piscifermentans
12.S.carnosus subsp. carnosus 45.S.pseudintermedius
13.S.carnosus subsp. utilis 46.S.pulvereri
14.S.caseolyticus 47.S.saccharolyticus
15.S.chromogenes 48.S.saprophyticus
16.S.cohnii 49.S.saprophyticus subsp. bovis
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09bx-d56dsgol dgme- NFSC 1 5 4 6 0 16
5000 Bsbs33¢gds 36~

0gbom

dmbanols bsbleol 3o6- NGS 21 25 35 28 10 131
30s0  Bboggamgds B

36Ommgbom

dmbemols bsbbGMol dg- NGS 0 0 0 1 0 1

6500  Bsbsggmgds C

3609 bom

Lvgem 157 127 192 158 62 696

3BOOWO 6. 5OFgMHOMdIOMO BGsEHOLEG03OO sbsEoBO

3BM0o N6.-50§9M0mmdomo LEsBHoLEOZMMo 3BsEwobo

N Minimum Maximum Mean Std. Deviation
3bd30 696 41.00 83.00 63.9497 9.33973
BMI 696 23.00 33.00 28.3010 2.93936

Valid N (listwise) 696

36Oowo 7. mgdHrmbggemo BEBIROEWMIMI0m 3N MbobsEool 35eoEMMo
Q5 3793060 3OME9bGH0

S.aureus
Cumulative
Frequency Percent Valid Percent  Percent
Valid neg 537 77.2 77.2 77.2

pos 159 22.8 22.8 100.0
Total 696 100.0 100.0
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3b®owo 8. bgo@omemo s 30HBoGH0OHO MJHMLRBIOHO LEITROWMIMIOL
49000b393505 MoMmEgbmds bdglols dobggom

Lggbo * S.aureus Crosstabulation

Count
S.aureus
neg pos Total
Udgbo  Joemo 478 139 617
3530 58 20 78
Total 536 159 695

3HO0o 9 - x 2 (b0-3350M530L) BabGo

Asymptotic
Significance Exact Sig.  Exact Sig.
Value df (2-sided)  (2-sided) (1-sided)

Pearson Chi-Square .380a 1 .537
Continuity 224 1 .636
Correctionb
Likelihood Ratio 371 1 .542
Fisher's Exact Test .567 312
Linear-by-Linear = .380 1 .538
Association

N of Valid Cases 695

a. 0 cells (0.0%) have expected count less than 5. The minimum expected
count is 17.84.
b. Computed only for a 2x2 table
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36®owo 10. 35JGHIH0MEMA0MMHO 33¢93900 @S M3JMHH309d0
390530700 ©d 33e93900 fiengdol dobgzom
fangdo 2017 2018 2019 2020 2021 ULy
3960530900 157 127 192 158 62 696
05gdBHgMommmaomMo 33eg3gdo 122 104 155 127 53 561
3b®owo 11. 35JGHIM0MEMA0mMo 33¢9g3900L 3OMEIBEGHMIMO Mom©abmds
fargdol dobggom

05gdBHgM0MmEMmy0nMo 33193900l 3MMEI6EHTIo MsmEgbmds fargdols

dobggz0m
Pamgdo 2017 2018 2019 2020 2021
36m396¢30 78.0 82.0 81.0 80.0 85.0

3b®owo 12.33em93580 dmbsfioemg 306900l slszols s Lbgmeol dsliols
0bgdLol dobgzom gobsfioergds
30P9O0WMdOMO BEGSGHOLE0IMMO sBsgroBo- Moo N12

3oJbodvy- U3obstE Y-
N dobodnmdo do 0900565 @0 Y3030
abv30 696 41.00 83.00 63.9497 9.33973

Lbbgmawol dsbolb96 23.00 33.00 28.3010 2.93936

0bggdlo
35¢0Oo N 696
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3b®owo 13. 3393580 dmbsfoarg 3oOms Ldglol Jobgz00 gobsfowgds

3393990 dmbofoerg 3omms dglol dobgwgom
360m396@ M@0 39bsfoengds

Cumulative

Frequency Percent Valid Percent Percent

Jowo 139 87.4 87.4 87.4
3560 20 12,6 12,6 100.0
Total 159 100.0 100.0

3bOOowo 14.mJ6mbxgMo bGsgowmim3zol dw3oMhmaobolsdo
H9DobEHYbEHMdS.
S.aureus d130MHm306olisdo MgBolBIbEH™dS

Cumulative
Frequency Percent Valid Percent Percent
S 153 96.2 96.2 96.2
R 6 3.8 3.8 100.0

Total 159 100.0 100.0

3bOowo 15.m4OmbggMo bGsgowmim3zol dgMdbmdgwmds 3omzsyol
900560

Pyophage
Cumulative
Frequency Percent Valid Percent Percent
Valid S 97 61.0 61.0 61.0
R 62 39.0 39.0 100.0
Total 159 100.0 100.0
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3HO0wo 16.m4OHmLR M0 bGsgowmzm3zol dgMdbmdgwmds bEGsBow Mgy~
20b dodstron

Staphylophage
Cumulative
Frequency Percent Valid Percent  Percent
Vnbnb S 116 73.0 73.0 73.0
nbnbal R 43 27.0 27.0 100.0
id  Total 159 100.0 100.0

3bOoo 17.8993060m3060Ls 5 30MmBsaol MgHBoLEIBEHMOOL 39530060

313060m3060 * 30mysao Crosstabulation Count

30MGSA0
S R Total
9d306Hm3obo S 92 61 153
R 5 1 6
byeo 97 62 159
3b®owo 18.-x2 GgbBHo
X2 &abdo

Asymptotic

Significance Exact Sig.  Exact Sig.
Value df (2-sided)  (2-sided)  (1-sided)

Pearson Chi-Square 1.307a 1 253
Continuity 513 1 474
Correctionb
Likelihood Ratio  1.468 1 226
Fisher's Exact Test .405 244
Linear-by-Linear = 1.298 1 .255
Association
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N of Valid Cases 159

a. 2 cells (50.0%) have expected count less than 5. The minimum expected

count is 2.34.

b. Computed only for a 2x2 table

3b®owo 19. bodgEBHMmoEo AoBMIZs

Symmetric Measures
Approximate
Value Significance
Nominal by Nominal Contingency Coefficient ~ .090 253
N of Valid Cases 159

35O0wo 20. 300M35JGHIM0MmBoR0L © BEAIBOEWIMIMIMOO Bogol 3odmygby-
05 5 9839JBHMO™DS

QMBS 300~
93996bs- | ©y3mem-
©mboby- Logem
MBS bobs
0o
dm3060m30-| 56 (56.32) | 56 (55.26) 1(1.42) T
6o [0.00] [0.01] [0.12]
Lo -
OBOL| 2 69.78) | 69 (68.46) | 1(1.76)
3M3M6O0 - 140
[0.00] [0.00] [0.33]
BOKO
30m-0d5J49-| 33 (32.90) | 31 (32.28) 2 (0.83) 66
MO0MBIYQO [0.00] [0.05] [1.66]
Lrgem 159 156 4 319 (Grand Total)
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LbOomo 1.9930E0wob GgbLo@gbdmeo mdhmbigg®o BEsxgowmim3o
(CDC)

METHIC N-RESISTANT
STAPHYLOCOCCUS AUREUS
(MRSA)

L0 2.96¢0T030MdME0 MHYHBOLEIOEHMISMBOL JEPMBIEIMOO 49303~
@905 2019 Hgerobls ( CDC report AMR)
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Lm0 3. T4 dogdBHgMm0mmBsa0l IMOHRMEMYOMOO SOgMs

Jogbogn

B93mg0bob 81538
baygmm

Joeo

daBamMn gomgnds
fi30Mmgon

- @ndMmomYdn

B5329m960 oloens
Lm0 4. 55EH0BOMEH03MIAOHABMIGMBS 30OHDO- B599gMHOL TGOMPOM
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