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9399Mbsgmdol 3hmaglio
353096390l 2GH9MPOIOMOIM [sNOleleoll 05939M0MEMY0MHO 33935
MOM3500096900 05d39gM0gdol, om0 3M6396@®Ms3oobs Qo

363030mFH03mMO9BoLEBHIBEGHM™IOL  goblobpg®s. 58 80Bboom  299m0ygbgdms
JOmImaqbmeo  UriSelect 4 bosogo (BioRad Laboratories, Marnes-la-Coquette,
BogEb000). 3BoGHOME FoMEOL JMWEHNMJd0 00J0JdMES Mol faloo brmem
59mmM9gLOEo B5gdBHM09d0 BLEOJOMPS TINBOMEIMAOMS®. 30MGBHROL 3MmAEHIBE0EMS©
Bodobby 3o00Mmqbols 5dmBYbol Fgdmnbzg3s5d0, FoMmOL JMEEGHNOS 0ybsgbgdms 0b-
30@6MM 3gMH3bMdGEMdOL BHLEGHOL BolsEMgOWH. 50b0dbMEo BSBEIOMS 3MJEgowob
9096 3543H9gMH00L X MGOO oHBoLOL GHYuBom. 08 d90mbgzgzs8do, vy 24 Lssmdo 0b-
30460 33OAbMOYJ™dOL  GgbBo 9639690  ©OYdom  Fggal, 3530963900
(56Md0bs30oL 3010630300 Mo3LYdMPHYL FgLsdsdol by33wg3 X 3BYdT0.



U0-0l  8399Mb5EMBOLIMZOL  A9TM0YghgdMPS J0M-dogdBHgMomasaol  3mdEHgowo,
G0dgeog  9moiegl  godmadizgzo  09dBHgM0gd0l  Bommm  b3gdBHML  (LoJoMNzgE Ml
R96M35:393G 0 3OM1YJEHoL M9gRoLEHMsE00L bmdgmo R-022600), Hmdgaros offs@dmgds
900535 30M36M93565@gO0l (d0EOLO, LogoMmM39gwm) 3096 S 04oJOS LEJsMMZgE MU
Losgmosgdm Jugendo.

3003530 09003905 360350 dodBHYMHomReaolash,  O®MIwgdog  9dGHoWEMmos
0543960900l 503390 13gdGHMOL JoToMm. 0go IMOEI3L 0MOMSE MMMI>MNMR96HdL,
OMamO0@3ss: E.coli, Pseudomonas aeruginosa, Proteus mirabilis, S. aureus, Streptococcus spp.
(Enterococcus spp. Bo»gom, GmIgeos s00bodbgdms Gmams Streptociccus X 3wIB0
D). dobo 80bodscrmdo GHo@®mo goagbs 10* 3§g/8owowmo@d®dg LEG®MY3GHM3MIMOO
05d3H9M0MmBogooLomz0l s 10° 3§9/0-Bg yzgws b3y  dogdBHgMomasggdolimgob.
9600mEH™JLobgdol 3993390 ™d0L 95Jbodoe MO Mmby 399L505093™M o
05JH9MH0MBoZoLMZ0L  OYIBO MYYMEE0E BmGMIGEL s 9O S09gTo@gdm©s 0.5
9600™GH™Juobols 9gHMgMEl/dE-Bg. 51939, HMAMOE M339 0465 S0HgOOoWwo, BHIMLIOMS
0m3030  5I3GO300L (3030900  369356M5GH0L  9x39dGHOMdOLs ©s  sboero
MOM35000969008 808600 Ig3bMdgMdoL b3gdGHMOL AoBM©OL doBbo.

35390 X 2BOL 259mYygbgd0lL gosHYg39@0mgds 0Ym go8sMHmNEgdwo 0dom, Hma
33093580 56 093696 Boroneo 353096¢9d0 LoLEgdNGo 0bxgdzool Lod3Emagdoo s
06339J300L  go9(353900L Fomoeo MHoL3ol IJmbg 353096(3H900. oS 5Tobs, 3330l
36Mm3gbdo  (omdmgds 353090y 830 F9m35¢YgMMGMds, MomS  LsFoMmgdols
d90mbgg3sdo,  dmdbotoym  93M6Mbseomdol @od@Bogolb  dgolbogmo  Tgi3es.
05JH9MH0Mmeogrol s  3W390Mmb  XyMBAo  259mygbgdiem  0dbs  dogdBHgHomaagols
329Bgowols dx9geHwo Lomby 39Mdm, 0.9% gobomwmyom®o blbs®o. 3wszgdm
3619356M5G0 359094 MdM©s 30MmBsA0L 00IbEGHMOMS, 3Jmbos 03039 Lwmbo, ggGO,
ofo®dmgdms 03039  Lobxsom. oym  BEHIMOMOO,  dodBHgM0gdolgsb o
9600 3H™Juobgdoliash Msgz30LvYTzsEo.

353096390380, HOMIWgd0E 39dMmgn0d9dm©bIb 3309350 (Fomoero 3Hga3geedweol sb
bbgo (0009 gom0mqdols 49000b393580) boFoMHMgdol Jobg300 s6E0B0ME0IMMYIMS305
AG9MH9dM©s 3329065 MdOL sOLYOME0 BEBObIMEHIOOL Tglods30Lo. s6EH0dOMEH03900L
d96P93s bgdms oMol bomgliol Iaedbmdgermdols dobgzom. godmoygbgdmes
3BIBGHM05gbMmbo (1 3 9MNXIO ®JIo 0.3.), 5dmJLBoEOE06-3w039w 6oL d5535 (1 g MY
©O9do  39MMOMOSE), b 3odOHmBwmdlsgobo (500 dy  mOxIO  ©®gdo
3960MOMM5©).  93Mboemdol  boby®mdwogmds  99sygbs  5-7 Mg, b
bsba®I030090M5 BOAZEHMAGOOUL (. FoE0 3HY3gMsGEEms) BT oHgdsd).

33w935d0  BoGoer  yzgws  353096@0LmM30L,  m3gMsgool  Bodo®gdsdy,
obsBO3MIOMEs 8990  30b03M-EIdMMSGHMOOMEO 356539 BHEMNO0:  3MIMBEGSGHOL
9dmb3m3096M0  dnEMEemds, Lobberdo 3bs-0b  EMb), dmMTsm30L  OOMMOo, L3by
30b3560L 990093900, MOMBEMMIGEGHOOM0 356589GMJd0, BmTsMz0lL dgdymdo
Bs®Bgbo oMol mabmds, Vool Loghomm  sbseroBol dmbozgdgdo, s Lbgs.
©M3M396GH0MgdM  odbs  MxBY306090wo  3OMLGHIGOL  Jumgowol  fmbs o
30LEGHMIMOBMEMPOMOO 3309308 F9IRJO0. FoOHEOL  WHOMMSGHMMOMWIO 33093900
G9M90MEs 25609mEOHd00 I3MOBIMBOL ILOYIEGOOLLL (39MH300s6 89-7 ML,
ILOMEdOLLL, 96 bgdoldogMo dobgbBom 35309bEHOL 33009306  oBMM0T30LSL).
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39653000 A3 gemdOLLL d5gEgMHOMRBsa0L T9g3565 56 bgdM©s MroEYB, Bobgwszs
9m3030 06053000  296300M3gdMWO VWO  0bFGHEMO39B0IZsmEmo  [bgzols,
L50M0Y30M LOPOL 563390 MOMEYbMds 5063 Ggodergds SOLMMDdOMPIL 39696
LobMLigddo.

158039 X3MIBOL  Y39wWws 353096 BoMBHOM©Im  M3gMo30Eo  93MMbIXOMdS
UG9bIO GO FMBM3MW OO BHEM-0L Hgdbozol odmygbgdoo.

3b6G0d0mEH030L XMz do 890535 35309639l M3gEs3059g 60 for-om sMY
9990 563H000MmE030 95GH0d0MEH03MaM530l Jobg3000 JOMKIMII®, J3OM30L
MIOOM@EMYMS SBME0S300L 39MH0-3MM(39OIMOIO 3OMBOWIEH030L 093930 gd0L
d9L53530bo 353096FHOOLMZ0L, HMIGILSE EIMPIdIM 3OMLEBSGOL &6 (Bonkat et
al, 2020, p. 44).

39653008 A3 gemdoLLl Jomol ddEHdo LsoMogs3om Lombol d9dogo
BOM3ME5300LS S dSo dMIBHTos (iB930L F9bs6BMbgdol doBbom. Mm3gMsiEo0l
509905809, 53LYdMEs  3MbJ30M0  BdMI396Bgs  JomgBHgdo (16Ch  gmergols
350939M0). 3mbGHM3YMHS30MYs©, 24 Lo obTogermdsdo, d0dE0bsMgmds FoMob
09BHoL 0005305 NaCl-ol 0.9%-0560 blbsGom. Mm39Mo300sb Igmeg gL, doob
09GOl 0605300l dmblbol 899a™a, 3530963900 0bFGHEMS39D03swMEms© dgyzsbom
090 dEb9b 20 der 30mRBsAL 56 3eoEgdml, Jomo Bs33w930 X JMIBOL Tglodsdolo.

300335908 5 35390 X 2B9dT0 BN 353096GHIOL 96 EHIMOIOMIM
3OMROWsdBHo3Meo b 3mbBHM3gOogomo  3bEGH0d0MEGH03MmmMMs30s.  bmerm
363030mEH030L X353d0 2obmo3L9gdo 353096@9d0 96 00gdEHI6 0bEM39H0ZoEME
09653050.

356MHEOL  IdMEOSGHMOOMWO 339300  I3MMbIMdOL  ©Ifygds  bgdms
3653305696 6 EOL  350530. Bd5dBHIMOMRBAOL  3MJEJowol  0bEGHMS39H0 oMo
9993560l gd6030L Lfogergds Lodgoobm 893gMLmbsolmzol (08 39M0mEdo, Mrmss
3530960 00ymRqdMm©s 3er0b03580), 56 M300Mb 35309630LMZ0L (300603006 AsfgMol
39900 ™3) bgdMES 335¢0BOGOIM0 YYOHMEMmRoL doge, MMIgEos o6 Imbsfowgmdos
33¢930L 990093900 ©5349d5390530. 309356M5E0L (30MmFB9Q0/3o39dM) 8993565 bogdms
0mJ396LH9 359G IOOL LTG0, MOX IO EPYT0, 24 Bosmol 0bEgMH3zserom (08:00
5 20:00 LosmBY), 7 @Ol dsbdo by, sfygdmwo dgmMg 3MBEM3GMSE00E0 OOEIH.
99039OLMbBol s 35309b6EL 9IgMO0 800G, MM 36M935M03H0 2oBIMYOIEOYM
ds6Hob dmdBHdo 30-60 (ool 2s6ds3ermdsdo  dmd3znbBgs /b Mg wo
3900939M900L B539G300. Gog0Ls O 3e5(390MmL X Aw92398d0 3530960l 56 BoEMGd050
363030MEH0300 3MMBOWSYEH03)M0 I3MMbsEMdS.

939960b5Mmd0l  ILEOIEGOIOLSL  Y3gws  353096GMb  Fgamm3zs 99990
068306 35305: oMol LogMHmm sbseobBo, FoMol dsg@gMHomEwmyowmcmo 33¢935, LLY

Jmgdo.  g39gms  353096AL  BoBHo®m©s  33MMbowmds  800gdwo  BsdgoEobm
UEobIMEHYdOL Jobgz00.

33930l 30mpgldo  pobofiyggowee begdmes  y3aws  3wobogy®-
WsdMMSGHMO0o  dmboszgdol d9yzsbs Mmbersob, L3gE0sE ML 53 33Wg30LsM30L
d94960¢» dmbszgdms gugd@embmen ds%sdo (RedCap). 50bodbmero dmbsigdms d5%s
3°90099690m©s OHMYMOE 35309b@GMs Lfigolo LgMObobyol 3GmEgldo, dsmo 33wg3z580
Bo»30L 96 godm®oEbzol 300G IM0dgd0L Tgacmm3gdol, 193y 33wg35d0 BsGM30L

8



090pamd, M3bmIobogool  Lofo®mdmgders. RedCap dmboggdoms 3By sb939
399M0yYy9gbgdm©s 15939MbsM™ X3MNB9d30 353096900l 3960531905
369M396M530)0, M3GMOE0IO S 33MMbsEMdOL LI GdOLSL TgaMM39dE0
9mb5399900L Tglogzsbs, 89damdo LEsEoLE03MMO ©3MTs3900L dobbom. 33¢930L
050606  godmI@obstg, doldo  dmbsfoerg  833w935M90L  3Jmbsm  H3mas
9dmbs399ms d5Dol FbMmem 00 bsfomsb, Hmdgwoi MBEOMB3gyma©s 0bgm®Ts300L
90v3963mgdge 9993965b.

33w930L 86356  250mLs3oel  FoMmTmoaqbs  96EGH0dsdGHYMoIEo  mMmgems3ool
090920 9379Obsewmdol  99-7 ©Egl, 96  3530963H0L 33009306  goBMmOHMZ0LL.
93996065 Mmd0L FoedsGHgorIen 8909290 Bs0m35¢s oMol 3 GO0l bmMToe0Bgds,
5039600 om0 d5dBHYM0gIOL  MOMEIbMBOL  sm3zwom (3.  d5JGIM0JOOL
30bogdol HoMm©gbmds Jowowod®do).

330930L  2o9mLsgoml  slggg  HoMmBmoagbs  3w0bozmEo  356589EHM9dOL
33093900l 5bsEr0Bo.  0go  9yMEbMdM©S 833193500l oge  SOOoEbmEo
19309dGHMO0 O Md0YJGHM0 FMbs3gd0L SbSEOBL, GMAMMGO0ES Boy. 353096¢E0L
JLAL, 330300l 06@&96L03Mds s bbgs, 83MBMd58Y s 83Mbowrmdol d90wgy.

93796065¢0md0L 3O:MEL30 IBOJLOMYOMWO QoMM GdYOOL bsEobol 99y,
90090 065 0bxzmMTs3z0s 339Mbscrmdol bydogg FgmMmOLmMZOL TobslosMYOYO
3390©om0 dm396qd0L LobdoMobs s LBoddodol dglobgd. 339MHOoMO dMgzE9bgdoL
3l0R035305 MBS LHYMHMSAMMHOLME 35¢0EOMJIMWO s FoPYdIo LoLEGHIIoL
dobgz0m.

9mbs399ms  LEAOGOLGHOIMOO 8Ts398d S SBIWODBO BoBMES doYMOLEHOL
<1603960L0GHIGHOL LEGHSEOLEH03MMO 36Ol oM, 3319308 ILEMEIGOOLS s FMboizgdms
05bol  2oblbols Fgdama. dsdo o6  dMbsHowgmdbgb 83MbsErMmdol  3MMmigldo
Bo®meo 9330093560930, ©5353 MBOMB3gegm BEGIGHOLEGH03MM0 ©sdwYdszgdol 9999

90090990 99099000 Fo0oe0 Bobmmds.
33w930L 3OMmEGHMm3m@o 899w9dsgs 0033505, MM ghmol dbGog, HosmdmgBobs

05JH9MH0MmBox0m 93MbsEMdOlL Fglsdwrm M30MOBHIMBS 3¢05(390MLmSE Fgscgdom,
bmrem dgmegl db6Mog, 9999mfdgdobs Boammg®msdool Igbodwrm 0gbEWIMO 9B9JGHMOMdS
UAHBIOGHM  96GH0B0MEH03MMYIM305bMsb. 98 Logombby @by  9OLYdIMO
33193990l LOdFoMOL  dom3zswoljobgdom, h396 3035M9Mgm, MHMI OB MdOL
989JAHMO®dS 0d6gdm©s 60%-08 BsMRYWGdTo 30MmBoYoL, bmm 20%-0b BoMAWwgddo -
3053900 ¥ 253d0. M53 899b905 95399 BHMMdOL 00 9bEWMMB, B396 303565900 35%-
0560 35839690900 FogMmmMgMH5305Ld O 9BEH000MEH03MMYMH5305l FMEMOL. s©0bodbmero 2
303mm9HB0b  godmdobscry, 33eg30L  80%-0560  LEHoGoLGH03MMO  LoddEsz3MOL
900{j930Lm30L S MOMMYE0 bEM3560 303MmmgBoLm30L I BHodol glsdwrm 5%-0sbo
30MI0gdol 2om35¢0lobgdom, 2obolsHwzms, GMI mommgne 153393 XdRdo
»b6s dgbmerogm 806033 27 35309630. 3530963900, MMIWgdOE 49dMmgm0dgdm©bgb
330933, 96 96  F000gdbab Fomm30L  2oblLsbZOM  J3MEBMBSL,  Mbo
Bobo33egdoy3bab,  Goms  FgbseBMbgdmmoym  33¢m930L  BEOGHOLEGH03MOO
,00dd 3oL mbY.

BBMEYEHMOHO  HOEH3900  2o5BswoBoMmEs  LYFMswm  obggbgdergdoms o
UEHBPIOGHMO  osbOom  (SD).  3539aMmOOMWO (335 IO0L SO Imbs
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395303096@gd0L s 3MM(3963gd0L Lobom. 9539dEIOMBdS S MBOBOPHMYBOL sbsEr0BO
BB IM©OB0E0M0IE0 1B533MBIMm 3Mm3Ms300L 259mygbgdom, Mo Im0EI3W
g439ws  M3bEmIobgdM  353096@L, MMIAYdds3 Foogl Fobodwmd gHMO MBS
05JH9O0MBOY0, 3053900, b 96EH0d0MEH030. 3530963900l Fmbs3gdgd0, MHMAEOLY3
BomBHOOIm M3bMI0D305, Fo360d ©500g FobYHB0om (FoRWOMI®  POWIYOMEO
M3965305) 9O FoMPosm  XaRoL dglodsdolbo  839MboMds, 5O 0dbs Fg@oboro
LGoGOLEH03MM0 534953900l 3OMEgLTJ0. 1) 839MBsMdOL Mgs0d0 90335 s MMBESE3
9000 3093560530l d00gdol 8999y, 96 0¥) 353096@0 96 2oFMEbs©s F3MMbsEMdOL
LEOMWOo  3MYOLOL  EILOMEgdoL dgdEAMd Logmb@mmemm  33w9g390%Yg, sbodbrwo

93996065035 Bs50mMz5s 565 LEOW9dMES.
33w930L LEOHIMBMMBOL 5BsEOBOLMZ0L, BodoMs bbb F39MBswMdOL

OO BEAIGHOLBH0ZMOO  Bowobo  BBPMIOBs3o0L  TgdAMI 33093000
390mM03bMmo  3530963Hg00L  Bmboi39dgdol  Bomgzom.  390mdm©, 33093056
5dm35Mmboo  yzgms 3530960  aobboem  odbs b Bmgmeg  Fo®mds@gdom
65932960b65¢09d0, 56 My g9y 65937Mbsengdo.

3063950 990939005 5 MLIBOMBMGIOL 3565393 gd0L F9Mgds X AINRIOL
dmMob Imbs wmyobBHO3MMo MgMLOOL BEIGHOLEGH03MOO TgMEOL gsdmygbgdoom.
Bo@ots 899090 95B39690eqd0l  sboewoBo:  3bmzegdol boolbol 356599 M9gdo0,
8560l LogMom  sBoseobBo,  FoMmEOL  3sLogo  (L3MBEBBMOO 9B 3smgBHYMHOm).
©530693GH0MJd0 5 Y3MYJE0MJdG0 FsblGdOL MBsBIMEMdS (Odds ratio — OR)
Dotdmygbo 0dbs dglsdsdolbo 95%-0560 Ls®fdMbmadol 0bdgMzseom (Confidence
Interval - CI). 3mbdg®-egdgdmgol Goodness-of-fit GHgbBHds 583965 33930l 35610
dmgerobmgzol dglisdsdolio 999a900. X539l Imemol dmboiggdgool sb5eroBo Bo@ ot
36ML35¢-35¢00bOL BHILBEHOU, 96 356005300 5B 0BOL BHILEHOL godmygbgdoom.

33w930L dmbogdgool d9acmm3gds o 93353905 dmbs REDCap dmbsigdoms
05Bob gegdBHOHMbmEo Joermzol LolGgdol dsdmygbgdom (https://redcap.balgrist.ch/).

REDCap {o®3m@9bL 3m33¢gdume  8mbszgdoms  dsBol, Mmdgeog 0gdbdbgds
306309@ Mo 33930l dmmbM3zbgdol s LsFoMmMmgdgdol dobgwogom. B3zgbo 33eg30L
RO gddo d5Bsdo Fg@obor 0dbs ©gdmyMszz30o dMbs399900, WOdMMSEHMEMOICO
@5 MOME0bsdomEo 331930l J9ga900, 353096@™s FMToMmE30L EOMEMOL, L3Ly,

06@®50396530I0 s 3MBEGM3MO30vo 3gMHom©OL dmbs3gdgdo. 33wg30L Yz
9G93%9 (3539 03L9dMS  AOMMGOJIOL O  339MHEOMO  IMZgbgdol  39wgdo.
dmbsfoarg 9339350 X aRgOL 3309308 Mmoo 3> ODs0bol Jglsdsdolis
d9P0M©Mwo 3Jmboosm (zmds bbgs xamaolmgol bgedobsizmad 0bg3m®mdsEoslmsb
(LMEB™O 6).

UEHOGOLEH0IMMO0 565¢0DO BoEIMS 3OrIMAMTs Stata version 14.2 Lodmoergdoom. P-ls
0.05-%9 sdsero 3600369 mds Johbgrer 0465 LGHoEOLEH03MMo© LafitdMbm. 33w93s
M930LGHM0MIOM0s  3wobozMOo  33¢g3900L  BogMmITMMOLM, ™mbsob  Lyo@ By
ClinicalTrials.gov, 6m3Goom: NCT03140085.
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https://redcap.balgrist.ch/

3 33030l 89egagdo
3.1 3o6m39wo g@s30L 3993900

330930l 3060390 9Bs3by 41 E. coli  d5dBHgeogdbg  Bodo®mgdgands
3b6@G000MmEH03Mma6M5959 5B39bs 3Hodgdols IaMadbmdgmds s MgHBoLEBIbEGHMds d300
LSGHILEAHM 56EH0dOME030L F0TsCMID.

90090o  dmbs399900 FIOMM®  39MH0MJOES Y3gs  9bEH0d0MEH030L B0TsM
LOHMs© bgbloEGoMOO 89Y0B, 9d3bo 6EGH0BdOMEHOZOL Fodsdrm G7HBOLEHIbEH
0909250©9. 3MIGOEOVIOE A9Y0E3IIPO 05JBHIM0MAooL 309EHJ0gdol WoDBobYIHO
5JBogmds 41 E. coli 93s99dDg 350060gd@s 66%-Ls (27 LgblboGomMo 9@Esdo 3om-
05J9m0MmBo%D9) s 93%-U (38 LybLoEHOMEMO FEHodo 9b3m-dodEHIMOMAPsaHg) FMEMOU.

300-05939M0mxB0L  3dBHJool s@3EO300L 3MMmEqLoL d9damd, woBolvyGO
593H03Mds 250D 27 b 38 FgMHdbmd0sMY 8E905dg (66 b 93%-0¢Y), s> Fmcob,
B90mm» blgbgdmo Lsdosb MmO LEOMMI© OYHBoLEBHIBGHMWo FEHTL BsmzEoo.
Logomm xsddo, dbmemE gemo E. coli 9@53oL 250 Y39ws d@sdob wobobo gobs
dgLbsdegdgo  mmbo  3089HE0MWIE  SOLYIMWO  B5JBHIM0MRPOL  3MgEgool
399mygabgdom. dbmem ghmo E. coli 35 ESBL 9@sdo @s@bBs MgBobdgb@mero
9099595350 BsGHoM9g0I0 300-859GHM0MBIA0L 3mJEHJOOL 5@I3EIBG00L (303XP0LS.

05JH9Momxyoggdol s  9BFGH0doMEZH03900L  IgMdbmdGEMdS/OBOLEHIbEH™MdOL
956396000930 56 50IMPBEs 9OTbgMIb 3MMGEs30580. FoQo0mo, E. coli §Esdo
#33  O9HBoLEAP®EGHMWwo  ogm  yzgws  LdSGHILGH™  bBGHdMEH03900L  JodsOr»
3905 boBHOHMAMOBEGHMobolbs (NF) 05006, Omas 03039 93900 g439es  LdGgbEBm
05dBH9M0MBoolL J0domm 0gm LYbLoEGH0MMO (3OO 6, LGsmo 3). 53539 O™, E. coli
93500 #35 0gm 439w GgbGH0M9dME0 359dEHgM0MmBsA0L F0dsMm MHgDBoLEBHIBEGHMEo MI3s
60 56¢000m 3030, sdmdbogoobols (AMC) s bveg3sdgdmdbsBmerols (SXT) dods®od
5b3965 domscno LgbLbo@owmMmds

3.2 9gmeg 9Gs30L 99093900

118 35309630l FoMol  35gGHIMHoMmwmaon®mo  33g30Lsl  sedmBgboero
OHM35000396900006 41%-30 5006086 E. coli -ob 399w @weol DMs. 29% d9dmbggzsdo
- Enterococcus spp., 20%-8o Streptococcus spp., 8%-80 Pseudomonas aeruginosa, 7%-00
Staphylococcus spp., 4%-00 Proteus spp., bogoem 9%-00 @m0 3smmygbol gOmoMmeo
(A909gm0) BOs.

ROYMMYM530530  B0MOME0  3M0dBH030L  dobg3z0m, 30MmBsRoL  3mdBHJowl
9BoLGHIBEGHMWo  FHO0lL  AsdmYgbgdom  Bgdmddgwgdol  L3gdBHMol  dgdpmdo
3999x™d9LgdoL doBbom 3MEA0Z35© WEHIMEIDS 5I3EO300L 303gdo. byo-b dJmbg 45
35309b@0L Fo6H0L 3M)GHOOL BHYLBEH0MJO00 0bsbs, MMT 30MmzBsEIOHOMTBIROL J0TsO D
900900 3500969008 MHgDoLEBHIBEGH™OST Fgoaobs 60%, TFbmerme 24%-0s 583965
Jo0oe0o IMmABMIGMds (“S”) s 16%-0s 563965 Lodrsemm FaMAbMBYEMdS (,17), LErmeEds
9303bMdgEMdsd 99500065 40%.

mmbo 553GS300L 30300l F99yma, Loss Podmygbgdmwo odbs 118 Lodwmowm
93M3dbMmdgmdol s MHYHBoLBHIbGHWMwo @30, LgbloGow®mo JEsdgdol 3OMm3EbEWwo
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oo 250DsM©s 24%-ob b 41%-07g, bmerm bsdMswmE LYbboEHoMMO TEsdgdol
16%-s6 34%-09. 54956 98mBobscyg, boszgzmo Lsfyolbo 40%-ols  LE¥Eds
d3mIBbMdgEomdsd  Fgoaobs  75%  (p<0.05). 93sbsb  ghmo, Mog  96bs3w9d
9600369035605, ®7BoLEHIOEHME0 85JEIM09d0L 3OM396¢) w0 fowo gdzoMos 60%-
56 25%-0g (p<0.05). 50b0dbmo (33000930 Rs0MZoes ©3530594MBOGIS©
369350530L 300060360 259mg9gbgdols olsfiygdo.

3530969030  BsGo®madvicmo  GHym-olb O™l MgHyEoMgdvIcmo  3OHMBESEGHOL
Jum30ol 30LEGHMEMYOMMHTS> 330939035 y39ges 9dmbgnzsdo sB39b6s 333 LMsmo. bmo
35309630 500b0dbs Fomoo aMgool 3MMLESEGHOL 0bEMsgdomgumMo bgm3wsbos,
0d3s 93030900560  LodLogbg bBsbsbo 6 0dbs.  93MBIMdT©g  Foob
05JAH9OOMEMA0MM0 33¢g30L5L, £ coli 450m3w0bs mmb 353096@&d0, Streptococcus spp
™6 353096300, Enterococcus spp. M6 353096¢30 s P. aeruginosa - 96H» 353096¢do.
939960bswmdol 990amd mombo 35309bGHOL oMo 96 500b0Tbs  smMEMYoMOO
RO BOHEs. mmb 353096Gd0  33wsg 900bodbs E. coli-ob ©s ghom 353096330
Enterococcus spp.-ob 8993390 3030MBMEOs. Bs@o®mqdmwmo 93290bsermdol 990990
054BH9M0900L BHoG®Mob 993060905 500b0dbs bM0ELH 9d3L 35309630 (67%).

3M390m 35309630 d59dBHIMOMBsRL LM EF0MYIMO 339MHEO0M0 FMZ3Wgbgdo 56
5530JL0MGOMWS. 9B 35309DGHT0 (#9) 83MbSEXMBOL dglsdg WL 500b0Tbs Fosmscro
39939053 MMs  (38.5°C) @5 @ihygdew  odbs  96EGH0d0MmGH03MmmMgMs3os  (III momdols
39RO mU3MM0b0), GOl G993 LOA3EBHMIJOOL sEoygds Fmbs 48 Lssmdo. JoGol
05JBH9OHomEmaomGmds 339350  sB39bs P aeruginosa, mIgwos  3bMdOW0s
9500 3™JLobgdOL FodmyYmBom, M3, LO35MIYO M, b LEY3Ws dogdGHIMOOL WODOLL S
Lbgmogg 99930 0900w gdm©s  3EYPIM0gM  bEH0d0MEH030m  0bME0MgdIEo
0Bobol 89000935G.

3.3 9gLs0g B30l - MbEM0BYdMEo 3eobozMMo 33wg30L 9wYagdo

2017 §eool 2 0360b0sb 2018 ferols 14 939006599 330093530 BsGmzgol dobbom
Bodo®s 474 35309530l L3mobobyo. 3530963 gd0l dozmMmdoMmEMaomemo 330930l
©9AHYWYO0 O FoMEI0 5IMMYLOWO BodBHYM0gdOL 30MmBoROLsID FYOHABMBYEMdOL
39099900 9390905 3bGOdo #8.

50b0dbmo 474 353096300 255 (54%) 35309D6L 509b0Tbs dMmbm-3smmygbmeo
054BH9M0Mwo  3NWGHMOOL BOES, MHMIWIdo3 3mGI6E0Ms© b3gdosd domazsyol
303900l dmgdggdol b3gdd®do Enterococcus spp., Escherichia coli, Proteus mirabilis,
Pseudomonas aeruginosa, Staphylococcus spp., and Streptococcus spp.).

05JH9MHomxzogol  IMAbMOg™mdoL  BHLEGHO  BoBHIM©S 255 ©ob 234  Ombm-
350M96mMH0 BOOL dJmbg 3530963 do.

domgdemo 84 Enterococcus spp. 93odol 57 (68%) ogm LybbodomMo 30Mmgs0l
30050, 16-35 (19%) 250mog3e0bs Lsdowm dyMmdbmdgwmds, bmeom 11 (13%) oym
M9oLEbEGMwo. 72 Streptococcus spp.-sb LybboEHomMo oym 29 (40%) 8@ 00, LyFrsEM
d3mdbMdYEmdol - 27 (38%), GgBoLEHIbGHMwo - 16 (22%). Escherichia coli-obs 58-q@sb
L9gbLOEOIOMDS QodM3e0bs 31-35 (53%) JE530s, Lodwmsem FROHAbMDYMdS - 16-05 (27%),
9BobEBEGHMwo oym 11 (19%) d¢s00. Proteus mirabilis-ol 12 Es80sb LybboEomMo
50dmBRb 4 (33%), Lodseme IMIbMO0EMY - 5 (42%), braewm GBoLEI6EGMWwoO - 3 3@sdo
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(25%). Pseudomonas aeruginosa-ll 5 9Hs306 LYbLOGHOMMO oym 1 (20%), bogom
MBg6o 4 (80%) 9Bl 509b0dbgdMms Lodrsem IMABMdGMds. Staphylococcus spp.-
ol 3 9&odosb 1 (20%) oym LgbLloEom®mo s 4 (80%) 30 Lodmoerm daMIbMdGEMOOL.
Logeomm xsddo 06-30@GOM IaMdbmdgmdol GHgbBds 4o0msg3eobs 99990 999a)d0
30033530l d0doGmo: bLybloEoMo 53% (123/234), Ls8sem FgMHdbMdYEMds 30% (70/234)
5 M9BoLEBbEGHWwo 18% (41/234) .

3393580 o6 BsMoe 361 353096¢0ob 144 (40%) 353096GHL 96 509bodbs
05dBH9M0wo 39w EHMOOL BOE. 111 (31%) 353096GL 5096036gdM©s MBOLEBHIBEGHwOo
96 L™ BYbLoEOMMO BoJBHIMOMEMYOYMHO 3MEEHWIMHOL BOH.. 75 (21%) 353096
50960965 3 GH035MPbMMH0 BEMm®s. 16 (4%) 99000bg935d0 256090MMHgd00 bsmglido 6
500b60dbs  3500MmYgbH0  FmOol BeMs. 12-05 3530963 (3%) oMo obsgbos
33193500 3mbsfogmdsBg. 3 35309630l (1%) Mm39Mmo3E0s 2999J0s /96 JosoM
bsbgaMde030 35000, Lgo-msb 3538060 56 Aymao blsslb3s d0BgHBgdom.

33w935do Bsdomo 113 35309630 ®9bmBoBszool aBom  gobmoglbs sd
X039993d0, 390dme: 37 (33%) 35309630 - 3omBoaol, 38 (34%) - 3¢o3gdmL, bmerm 38
(33%) - 9b6GH0d0MEBH030L  Xangddo. sbodbywo  353096@9d06,  TLedsdolo
93996bswmdoll dobodmd geomo mbs doomm s dgyzsboe 0gbs  oBBMIbo
93790b65¢0mdol  dm3szosdo 97 (86%) 353096(¢0. Ls3o3g XFMBOL  3530963HJOOL
B5d5BolM 300060316 Fsbolinsmgdgdl Mol sME g 356539BHMT0 LGOGHOLE03MS©
LoOHIMBM 4oBLL303905 56 0bsbo.

30003590l X300 3379MbsEMds LGS 28 (76%) 353096@0s. byomo (14%)
3530960l d900mbgz935d0, dmbs Mm39Mo300L MIMOEOL (33C0gds. MmMTs (5%) 35309633
dooom  9BBH0dOoME030  M3gMo3050). ™G  (5%)  353096@™b  500b0dbs
06@®539M530I0 oMM gds, boFOoMHM A5 LolbEdgbo »BdBYBOL 456dgmEmgdomO
300ao3o0l  [omdmgds,  MoL 990903  3vIPY©s  353096G0L  2500Yy356s
LGobsM GO 83MbsEMdOL bdgdsby.

3Wo390Mm  X3Mxdo  93ObBsermds Ldgdol dobggzom  oLEOYEs 32-3s  (84%)
353096@0s. b (13%) 35309696 FgoE3oes Mm39Mo300lL 3gads /56 MsM0OMo. gMmas
(2%) 353096@05 oo™ 56E0d0MEH030 M3gM53053Y.

3bGH0d0mGH030L  XaRTdo  Bsdmmwo 38  353096¢ 06  ©sagadowo  Lgdom
9379065¢0Mmds @O 37-85 (97%) 353096(¢)3s. 9M (3%) 3530966 Tgogzows
M3965300L MSMOYO.

9m©O0x0E0MJ0ME0  26BOMbMwo  93MOMbIEIMdOL  3M3Mws30580  353095GHJO0L
Lodwmogom sbs3ds dgoyobs 69 (62-76), 68 (59-77) s 68 (60-76) figwwro 3omgsyol,
3oi390mby @ 9BGH0d0MEH0Z0L  Xaxgddo, dglodsdobs  (p-NS).  Lod3EGHMIME
35309639030 L3Lx -0l Lodmsem dsB3969d9wds Fgoaobs 19 (13-25), 17 (8-26) s 17 (9-
25) Jmams 30mgBsaol, 3eoEgdmbs s s6@0d0mEH030L Xmxgddo, dglsdsdols (p-NS).
3530963900l dmBom30L Foduodoerymo LoBJsMol Lodrgswm dsB396909wo Jgoygbos:
300935900 Xx3do 9 de/fa-b (6-12 d/;0), 3s3gdm xawmddo 9 den/fad-b (5-13 de/fja),
bomm 56¢0dom@Go3olb xamxdo 9 dw/fjo-b (6-12 dw/Hd) (p-NS). bsébgbo dserol
L5INPWM  IMEFWWMS 439eoDHY FoPOWO 0y 3¢5390M  XAMROL 35309639030 o
8950099605 Lsdmseme 200 den-U (30-370 ), 30mBogol X mxdo 165 der-U (25-305 dev),
boeom 56EGH0d0mEH030L xamedo 125 den-U (0-270 dg») (p-NS).
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9856308 LoOOL dMmbs3g8gd0m, 30MmxBsROL KAMBOL 3530953 JOL, O
956doebg 8830l 5JG0 500b0dbgdMmm Lydmsme 6-x 96 (4-8), begom Vsdoo 4-
X96 (3-5). momm dMFs635H9 FoMOL MoMmEYbmds Fgoygbos Lydmswme 180 der-U
(95-265 9w). 35399 X 39330, EOOL 356d0EIBY, IMTsM30L 9G30DMPYdOL Lodwswm
509bMds 0gm 6 (5-7), boewm 0sdoom 4 (3-5). 856OHEOL MHoMm©YbMds MomMm IMTsm35D9
Lodmome 165 den-b dgo09bs (110-220 dgm). s6@H0d0MEGH030L X353d0, 3530963900
3560530696 Ol d5b6doEBy Lodwgswm 7-x96 (5-9), wsdom 4-x96 (3-5), bmem
9835630L5L oMEOL BodwYseEMm MomEYbmds oym 180 dew (100-260 d¢») (p-NS).

3OMMBEGGHOL IMEmEmds 30MmxsR0L, 3WHEJdMLs s BEGH0BdOME030L X 2IRJOOL
35309639000 oym 72 (36-108), 76 (38-114) o> 79 (46-112) 133, Gglodsdolso (p-NS).

3Bo-U ™bg Lolbewdo ogm 6 (0-16) , 4 (0-8) s 6 (0-13) 33p/w. 30MmBsPOL, 3eo370MULS
Q5 36¢0d0MEH030L X395390d0, dglsdsdolo (p-NS).

39653050009 FoOEOL dMIBHOL  JomgBIMO gEPS: 30MmRBROL XaRolL 9 (32%)
3530963, Lodmowme 31 (8-54) Oom; 3¢o39dml  xamzol 14 (44%) 3s3096GHL
Lodmsem 37 (8-66) ©0m; s 56G000MmEH030L X250l 14 (38%) 353096@U, LETMsEME
24 (9-39) cowoo.

3003530l X230, FoMEOL Boghmm s65¢0Bom, Wg03MEOEGWIO0s 509bodbs 16
(57%) 353096, 9HoMMME30EO0s 12 (43%) 3530903, osgdomo bo@modo 10 (36%)
353096()L. 3¢05390ML X aRdo go3mE0GHYIM0s 5©09bodbs 20 (63%), 9HOMOMEOGHVIM0S
24 (75%) 5 Bo@®oBo 9 (28%) 3530963L. 56EGH0d0ME030L XaRT0 903MEOGHWIM0S
509b08bs 17 (46%) 3530963, 9HoNOME0EM0s 22-1 (59%), begom boGMo@o 8 (22%)
3530963 (p-NS).

M3965300L bsba®mA03m058 30MBoa0l 35309639080 Fgoa0bs Lodwswme 50 (36-
64) Q. ©9H930090o  Jumzowol Lodmom fmbs oym 38 (23-53) 8. 03039
05639600 gd0  3eno3goml xamndo ogm 54 (39-69) (o, s 36 (27-45) o6, bmeom.
5b63H0d0mGH030L Xando - 56 (42-70) Ho, s 33 (16-50) a6 (p-NS).

09b930M90Mwo  Jumzool  3oLEMmEmyommo 33g30m 333 0bsbs  30Mmgsyol
X319530L 17 (61%) 353096330, JOMbozmwo 3OHMLESG0GHOL 10 (36%) 353096330, boargm
53m30L900560 Lodbogby - 1 (4%) 3530963HT0. 3¢5(390ML X MRdo: 333 0bsbs 20 (63%), 43 -
8 (25%), boewm 530030900560 LodLogbg 4 (13%) 353096& 0. 56EH0BdOMEH030L X amydo: 333
0bsbos 26 (70%), 43 - 11 (30%), bmerm mbzmemao®mo 3s0memaos -0 353096¢ 0.

300900 359G9MH0o 3MEGHMolL 45%-3o 500bodbs Enterococcus spp. 6o,
26%-00 Escherichia coli, 24%-00 Streptococcus spp. bmm ©sbs®Bgbds 3me@r6gdds
9950090060 3%, 1% o 1% Proteus mirabilis, Staphylococcus spp. s Pseudomonas aeruginosa
d9L5d530bo.

33930L X29Rdo yz9wsbHg domoew 54%-8o obsbs Enterococcus spp. ©Mo, E. coli-0
395003065 LogOomm xamnol 18%, beerm Streptococcus spp. 30 - 29%.

3¢5(3900mb X353do 44% Jqdmbggzsdo sobodbs Enterococcus spp.. 31%-3o E. coli,
22%-8o Streptococcus spp. s Proteus mirabilis 3%-0o.

3b6G0d0mEH030L  X3Mxzdo  s©0obodbs gdalogg Lsbol 3s0mygboll BOHEs, Tosmo
36Mm 3960 J9x3500905 999009065005 gobsfows: Enterococcus spp. - 27%, E. coli —
27%, Streptococcus spp. - 22%, Proteus mirabilis - 5%, Staphylococcus spp. — 3%,
Pseudomonas aeruginosa — 3%.
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93996065¢md0l Fo®3oEHgool mbg 2560L5HBM3MGdM©s dodEHIMOME0 3 EHVIMHOL
Be®3scobgool 35B39690wqd0m. 3000560 93Mbsemdol 899md, e Fotols

390 GHMOOL bmGdooBgds doofigme 0dbs 97 35309b@H0©s6 27 (28%) 9gdmbgzgzsdo.
o956, 3053530l X ama30L 28 353096306 5 (18%) 353096300, 3Ws399mL X530l 32
3530963056 9 (28%) 353096396 Fgomgdom (odds ratio [OR] 1-60 [95% CI 0-45-5-71];
p=0-47) @5 56&0d0m3H030L X530l 37 3530956GH0056 13 (35%) 35:3096EH96 Fgs6rgd0m
(2- 66 [0- 79-8- 82]; p=0- 11). 50b03bm0 456Lb35390900 LESEHOLEH03YM© LOOFIMBM 56
0Y®. 9439ms 353096@30 MHMBgdmsbsi domhgme 0465 J03OHMBOMELMAO0MOO BerMEOOL
B®3sc0Bgos, 5939 900603bs Lao-U LOAZEHMGdOL QoTMUBHMEGdS.

113 ©56™30Hgdmwo 3530906306 97 3530963 0L mbo399930, OMIWgdIs3
900098 X3MBOLM30L ASBLEBWIOMO F39OBsWMBdOL gPmMo MBS 85063, BsgBHNM
33w930L 3m@©OB0E0MdME 456BMIbMMO §3MOBswMdOL sBseoBTo. 35309bEDsM30L
(n=16), H™Igdoz 3959mgm0dbgb 33935l MobMIoBsEzool F9damd, godmygbgdwen
0965 456BGMsb o 93m@bsmdol 565¢r0BolL (n=113) mMo 2s6Lbbgs39do FgxzsLgdol
d9oMoO.

995351900 3063900 FgoMmEOL JobgE300 (Lo39009LM 35M05630), LodM@bom
X3MIBIOL Mol 500b03bgdmMm©s 30609 goblbgeggds. Jgxsligdol dgmeg Igmmob
d0bg30m (95690 356(10563)0) F59M30bS 5630dOMEH030L XMTBOL LEIEHOLEH03IYMI©
Bo®(dmbm (P=0.037) dg@0 989JGOMS 300mEBsR0L X AMBML TgsGgdom, 03,
399859008 MmM039 dg0mEOoL 99900 b53e0gd Lsbms s Fomdmgdds sbseroBds
583965, ®M 959mygb690me0 IMEORO30609090 A56DMHIBMWO 83MbIEIMdOL sBsrobo
30b03M6Ms©  Y39woBg LEOFAMbMs F9ggdol BMBELTbEHMOO BswlogozocMgdol
396909.

93996065¢0md0L oLOEGOOLSL 97 35309806 58 (60%) 353096GHL sEsys Lgo-
ol Lod3GHMIYo0. 39MdME, 30MmRBsAOL X3ROl 28 353096FH06 16 (57%), 3w5(39dML
X330 32 35309530056 19 (59%) s 96E0d0MmEH030L XmB0L 37 353095GH005b 25 (68%)
3530961 906 509608690Mm©om LRO-mb 5393000900 LOA3BHMIGO0 MMAIOLYE
506036530096 83MoMdOL sfYyqds3wY.

9036Md0MEMyoMMH0 9099008 3mLE-3m3 LAHIEGOLE03MM0 BsoBOLOL 0boby,
MM 3500my9g6900L BHoGHMOL 903060905 500b0dbs 30MmzsyoL 7 (25%), 33900 X aR0L
12 (38%) (P-0.3), 05 96&0d0mEH030L xamax3ob 18 (49%) (P=0.056) 353096@&d0 (gbGogro 11,
12, 13). 3390 o6Bs 30mxsg0L xa9i30l 7 (25%), 3ens3goml X0l 6 (18%), bogom
363003030308 X350l 6 (16%) 353096@d0. dsddHgMoEo 3MwEHWOOL GHoG®mol BO
50060365 30mxBsol xR0l 8 (29%) 353096GH0L, 3wo3gdml xamzol 1 (3%) o
363003030308 Xamx30L 2 (5%) 353096¢3)d0.

3393580  Bo®omeo  353096@gd0L  33mMbormdol  3hmEgldo  5©0bodboeo
39007990900 935S 3193096-0bEML G35om, HMmdol dobgz0ms, BoGmveno
97 35309530056 22 (23%) d90mbgzg35d0 5006036y dbmerme I, II s III bsdobbols
39000 90900. IV ©5 V boolbol 256000409390l 500 56 3Jmbos.

390 9d90do  99om©s: 330300l dMmdsEgds, OMIJWOoE 9O BOMOIZOS
3LAHM3GMEFONWO  2559JBHOIMgOoL  3OMEgLL, 330300l AmTs@gds  OMIYOos
L5FOOMYPIPS  SBOWYGBH03900L  2odMmggbgdsl, dowowo  3H9a3gMo@Eweol >38'C  godm
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BEH0B0MmEH030L  20dmyggbgds b BGH0doMmEHOIL  xaMBol gz,  dLY39
39596 MA039do 3985@IM00L 259M gobdgm®m9d0mo M3geMsEorIo Botggs.

299m3egbowo MM gdgdol Lobg s Lobdodmg ogm gMmdsbgmols dlgogbo.
9mb5(399900L 99Mgd0LL, XaMRgOL FmMoL BEIGHOLEH03MOO 2sblb3s390s 96 0bsbs.
30033530L X230l 28 35309606 535 099 00 AMJOPOL oMM GdS 509b0dbs 6 (21%)
353096(¢)L,  3w390Mm X3ROl 32 353096GH0sb - 13 (41%) 3530963)L, bmerm
363000 GH030L XRBAMBoL 37 35309630sb - 11 (30%) 353096(¢)L (GG 14). y39esHy
bdo6 oM gdsll o 33093096  98mm0d3z0ol  JobgBL  FoMdmowyqbs
A9939M5&M0L 5BHq0s (>38°C) 5 96E0d0MEH03MM9)M3300L ofiygdol B39bgds.

3OE9OM OOl 96O 259m(39300 3530960 3mL3o@swobsEool
39bsbaMA039%s. FMEO0R0306M9dMWo A6DOHIBMWO F3MObIMdIOL 3O0EHIOH0YTgdOl
dobg30m, 3530963900 OHMAGOO3 25dM9g0dbIb 39MBIMBSL (M35 [8%] 353096¢E0 97-
©56) 3309308 MBOROMBMYOOL  SBsWODBOL  Bo@eMgdolsl, Bsom3owbgb  Hmymes
3390©om0 dm3w9bols djmbg 3530963H900. 3309306 A9dM0Td30lL F0BgHBYdo ogm:
LoLB9dmo 0bggdgool Bodbgdo (Foy. BH9d3gcodmes >38°C, 3-Mgd@ovwo gows >100
dy/aw), bbgs (39390 396300560900 9350090900, 3F3539 LomEbeolmgol bsdodo
055350090900, 56 35309630l 21560 330093590 BMbIHOEgMdOL gogdgugdsby.

900900 9909900L 2obboggs

05JH9M0mBogol  WoDBoLYMHO  5JBH03MdS  Lbgoolbgs  dodBHgMogdol 8o
©99mbLEGM0MGdMos 0b 30@GHMmM 330939030, T3S, 3€0bozMemo 3393900 Lgo-ob
9399606503590 d5d3HYMH0MABooL godmyggbgdols Tglobgd, doerosb dfocos. Bggbo 33emg30L
3063935 93385 5B3965 Lgo-ols IJmbg 353096EH 900l Bomrol boddgdosb domqdo
41 E. coli 93590L 8085600 658960y 30mgMH309wo  d5dGHgM0mzsxol 3609350530l
@oDoLMO 5JEH03Mds. BoBHMGI0 B3ME-EJUEH00 25565¢0BEs dogdEgMHOMEBoaols s
054960900l MYOHM0gHMJIgI00L 89092900, OMIJdO3 395G JaMO0bBES Gmamms CL,
SCL, OL, s IP. 4395 gb 953990 80Bbgrem 0465 3mBo@ome 9999w, Mg bodbsgl, Hma
05JH9MH0MBo0L 36M935M5EH0m dmbs d5dBHIM00L oBoLo, Lbgoalbgs 9339dEMO™dOL
bsolbom. CL d9dmbggzsdo dog@gtmosd 396 99dem MHgDobEgb@mdol asb30macmgds
0639905300l 3g9Momedo (18 Lm), o3 Bodbogl 0dsl, MH@A 53 Lobolb dogd@EgMomesy-
05gHJO00lL YOP0IOMNIIYEYO> 0gm Y3gwsDg 9BIIGYOO. Fgdpmdo gxgddo  (SCL )
d99L5050905 359BH9M0MFBIAOL TJOIMGO0m B3¢9 WM 5JEH03MdIL, Holo doBgbos
dgbodEms  ympowoym  b3gEoRoMMo  dodBHgMomaorol  Bogwgdo  3mbiEgbEGe3os
3693565330, 56 d5g@9gMooL oM Rogol oo™ FME530900L godmdmdsgzgdols LHMmsgo
wBsG0.  LsobBHYMHGLMS, M3 B3zgbo 330930l EOML, Mmmbogzg  3MIGOE0IETd
05JH9M0MBoRoL 3693565305 (5Q93@9(30900Y), 9B39bs 598y 9MLGdIMwo  AlyogLo
33w930L dgbsdsdolo woBoLYIMO 5JE03mdOL dsb39690gdo.

39M©s  53obs, 3330l 30603900  9Bo3oL  860d3bgermgsb  Gggre  bs
BO0M35cML  05JGHJM0MBIROL  ODOLMMO  9dBHOL  QOBMEOL  TgbodErgdmds  dolo
533393001 3MMm39LoL 89gas©. 39MdmE, MmymemE B396ds 3300359 563965, dmbos
3003593900 x3530L50  05gGJM0gd0L FZOHAbMDYMBOL QoBMEs 65.9%-©6 92.7%-

9009. 05JB9M0MmxBR0L  3mdBHJoEol  5dGH03mdol FoBgds o dmgdggdol L3gdEHeol
39BOMM39BS, 36935M5G0L  ©obzgholl oBbom  BoBeMmgd Mo s@I3EIE00L 3ol
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39092095. 506036990 IILEHMES 05JEJM0-05JEIO0MBIYOL YOO YGOHMNJIJEOJOOL
bo®mobbolb gomdxmdglgdoo IP ©sb OL-Bg s Bmyoghom dgdmbgzgzsdo CL-Bgg 3o.
LHMOg© 50933300l 3MHMm3EgLoL 89d9amad sB396s 3mTgMHE0MBs 30M-05gGgIMHOMBIROL
36935605335 oDBoLYIMHO 5JFH03Mds 41 E9F0sb 40 (97.6%) E. coli-ls dEsdol 30356r00.

3905 5003335300LY, 3M935MBHOL 9R39JBHWIOMOOL FoBOS Fglodergdgeos sbowo
X3IBOL 359dBHIM0MRBAJO0L ©sF5EHJ00m OHMIgdog 0hgbgb dwogmo Bgdmddggdol
2Bl 353mMQ96M0 FEsdgdol dodsGro.

399306569 040sb, GMI dogdGHgMomxysaols dmddgwgdol 39d560Bdo doMgmes
39bUbg93090s  9bEH0dOMEH030LsRsD, Tsod 0T  MYHBoLEHIEEGHMdOL  F9JsboBIgdo;
3oblbge390m0s.  5d5L  s@ILEAHMOGAL  Bggbo 330930l 89ga0003. 39MIM,
36&0830mFH03900L5d0  HIHBOLEHIBEHMOOL IJmbg FE909d0@IB  Y3gwsl, FoM©s MmMO
dBooly,  3Jmbs  Lbgoslbgs  ®gBolEIbG™MOs  dodBHgMomaegqool  JodsMro.
3630d0mFH03900L  J0domm  MYBoLEIBEGHM™IOL  3OHMBoOoLsh  2sblbzsg90o
95639690930 d0momgdl M9HBolEHIBEHMIOL A5630mMs6d0L MBMM MTs, 49bgB03 MO
39dHMMGOoL s 894960BagdoL  sOLYdMBIDY. 58 T9JoboBIGOOL WYGHIWMEO  33WY3S
L3905 B39b0 330930l J0BOYRL. E. coli L3gEoBoMo 39bmEH039d0L s LgMmEo3gdol
d9000™adds Igbfogarsd dgladerms 3,339l MBOM IGO0 06835305 50bodbywo
399560D39d0L dglobgd. LEds 29bmdol Bg339606Mgds3 30 TgbodErms A5TMIZObmUs
05JH9M0gd0L 9339w MdoMO  39JoboBdgd0 s Fo0d  B0BsM®  B3JBHIMOMRBIRGOOL
LoHobsswdgam 3945603900 GMIwgdog dmbsfowgmdgb 53 MOHPMEgl 3Gm3gLldo.

33193500 59my9bgdmeo 3mdgOHE0MWo BodEHYMHOMmRBOgdoL 3MJEgowgdo - 30Mm-,
06@qLE0-, Bgb- s 9B3M- B39 IMOMGBHA9d0, 50 F9Bg 8905 MLSRODBME Fo8M0Ygbgds
3w0bo3me 36059d3H035d0 LYMOMBMWo 439MHOmM0 IM3wgbgdol gocgdy. 3md@gowdo
090535¢ 9439 05gBHIM0MAoal 2o5Bbos FBMEME WoBoLMO 9gBH0Z3Mds, Tom G
39966050 MbsM0 Fgomfomb s @IMBbI6 dodBHgMool 96mddo. dombgwszs Lgo-U
93996065 Md5d0  Bo3M0gMs300L  3MmGHI630MOH0  9RIJHMIOMBOOLS s 83 Lyzombdo
50dMbogEgo 936M™M30L 93996930l M35 [er0sbo e8mEowgdols, 93Mbsermdol 53
9900mEolL  3MMaMgbol  439meBg ©oE  J9FsxgMbadg  BodBMMO®©  2393w0bgds
5bY3egMOL domger Mo 939969030 Bod3Mbsem LsdwysEgdgdols dodsdom (foygbgdmeo
935360 M9 MW5(30900. 39M3ME, MmMTSRO-06Md, MBMI0BYIMO, 35(390M™MO
3MbEHOMoMgdMwo, 3e0b3M0 33193900L BoGoMgdol 99930 gdEMds, M3 39EO©
d3065QM0MGdMo s bIbAMAI0o30 by, 939 SMEOEGOJ0s  BIIBHIMOMFBIRO0M
93996bsmdol  dgnMmEOMEMo0l,  bobyMdwogzmdol, ©MBomYdOLs s  Fgloderm
3390©0m0 dMm3gbgdol dglfogms. slvgzmgm 939969030 RoaMmMYMa300L BYMAZ0L
5LBJMGOWS®, B3JBHIM0MRRIOO 56 MBs 0gbsb gobbowmmo Gmam®3 Jodomeo
390003599630, 50539 ImJdggdol d94s60H0sb 450mB0bsdg, Gmam®s 35J30b900
(053. 26030l Lofoboomdgam), MMAol  JgsAgbMdol  Aobobegds  bgds
4m390Heoemo. dbgogLa 35d306900Ls, 2obsbegdmwo 3nd3mbybEgdol dombgszs,
obobo s Mbs LsFoMHMIdbI6 ymzgmwo Mg30Bool 89damd sboswo Jrobozmmo
33193990l Bo@otgdsl. oMo 53oby, Tgbodems  BodBHYMHomReagool  3WslOGOZSE0S
bbgoolbgs  80Bbom  godmyggbgdolbomgzgol.  dsasmoms©, OmymemE  990035d96@0
LoLEBHYIMOMO  godmygbgdolmzol,  bmerm  OmamGE  LYIZMObsm Lo gds
5QA0MIM030 25dmygqbgdolbmgzol (o0 Mol Lyo-li EMOHMU).
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33%930L 39O 9¢93bg dogdmer 046s Mo 6033bgcm3zs60 dg9a0. 30639ws©
B39bL 9399496580 2556500 BoMH©s 3BIMBEGHEHOL 3900 ™M30L9d0s60 3039M3EsBooL FJmbg

3530969030 LMY HgdoL 063399300l godmd[3930 F03MMMMYIEOBAGBOL Lobggdo s
domo LobdoMy. s0IMPBEs, GMI Lyo-ob dJmbg 3530963 o006 41% TFgdmbgzgzsdo
3o0mdf39305 E. coli , 29%-8o - Enterococcus spp., 20%-8o Streptococcus spp., 8%-80
Pseudomonas aeruginosa, 7%-8o Staphylococcus spp., 4%-80 Proteus spp., beagom 9%-80-
bbgo 35000969900 J03OMMEOYB60BIYdO.

33w930L gl BB Y39 WRIRTOEO 0Ym 3MIYOEFOMEO  30M-057EIOOMTBHROL
3619350530L  30b03M0 9B9IIGHIOMIOLS O MBOROMBMGOOL FgxsLgdoLbm30L, Slg39
30b03mmo s 8030MI0MEMYOMM0  F9wga00L  2o5bs0BgdoLlmzol  Fgdamdo
MO390 0M3s, 3¢9390MMO  3MBGHOME0MHYdIMwo, MIBbEMIobBYdMwo  JewrobozmMo

33w930L  §ob.  30m-35dBHM0mxzs0l  3md@gowol  8935096wmdol  dgufogams 96
BoGo690mes. 36019356530l 8908509bemdsdo 5339300l 3MHMEILOL F9EIROP Y39d
060030015 MM0 dogdBHgMomBeao bbgoslbgs GHo@G®mom sl fosmdmygbowo, o3
5090005 85659009 BEM9OMo  300m-359dBHgM0MmBoA0L  3mdGHgowols 3gE)oagbmadme
3b65¢r0bHdo.

B39bL 309 Bo@ogdmeds 0b-30GHO™M sberoBds 983965, GMT MOMIsHMPqbmGo
0543H960mgdol  LYbLOGHOOMBSA  3MIYOEFOMWO  30Mm-B5dGJOOMBIAOL  3MY35MBEHOL
908560 9950065 41%. 5005335300L (3030l 999 Mad 50060365 LgbloGHoMOMdOL B
75%-009. 33930l Lodowm@g, 06-303m ULgMosdo dsdGHgMogdol GHodMo 89330
3b®osb 93l 353096@ 0  BddJBHIMomEBsyom  I3MGbowmdol  dgdgy  (67%).
054H9O0MBoRMb  SLMEF0MGOMEO §39MHOmM IMZW9bgdL sYOEo SO 3dmbos. 9O
353096(¢)L, MHMIGELOE IMEYR0DbS MOM3sMYgb P. aeruginosa -l sOLYOMDdS Fs6do,
BoB969000 3MILEH5GH0L 39053006 dglsdy @Il 5©gb0dbs oo &H9gddgMod Mo
(38.5°C), Mol 9qodm3  dg9hys  d5dBHIM0MRBIR0m  I3MOBIEMdS s ©960Tbs
363030MFH030M096M5305 Igusdg MoMdOL  39BIWMB3MO0BOm. 96EH0dOME03MMYMHS300L
59900056 48 bon-do bbgryarol ¢9d3gMoGIMS OOMHYBES BMmTOL BoMywqdl (24 Lod-
do: 37.8°C; 48 bor-0o: <37.5°C). 50608690 Fglodenms 93538060900 oym P. aeruginos-
b 80g® oBoLOL 3MIM(398d0 odmygmzowo 9bmEmglobol LoliEgdn® gx39d@sb.

B9 9M5300L d98md oMol 25639MMHIO0MO dogEHIMOOMEMROMEMO 33g30Lsl
3990339 93Mbomdol  ogdomo  Ggbwgbaos,  39Mdm,  35J@gM0gdol
M50 9bmdol  Fgdi306Mgds. 9ho  Jgdmnbgzgzsdo, obIgmEmgdomo  d5dEHIMOMEMY0MHO
365¢00BoLSL YH0BES, HMB 359EgM00L MoMmEgbmds d98:3060©s WYBJJ300L wododol
d398mo (10* baobbo). mé dgdmbggzsdo Lsfyobo obggdgos, £ coli (GodMo 107) o
Enterococcus (Ho@®o 10°), dsd@gmomaeqom 83290bsermdol 990ymad LogMomm @6
3°9m3w9bos. sbsbodbsgos, MM 53 MEO 353096EH0L sby30 0ym 69 fawwo s 80 fawo,
5053500 g6MMH0  F03MMBWMES OMIGEoE o FoMEAo  godm3zwobs, gladerms
39653006 99030 5MILOHVIXYMBOESE 50EYIB0wo FMmTsmE3oL sJGoL Fgwgao
gmgzowoym.  9hm 353096300 E coli Ho@co o6 F90335ts  359dGHIM0MBIR0m
939960bswmdol J9gyo. 30093 9O d90mbgg3zsdo Lofigolo 0bggdisos dsdmfzgmeo
Enterococcus (&o@6Mo 108 d5d@/d) R3oammgMsdools 390yma dgo3gswms E. coli-l 8@sdom

(GHoG®0 107359@/3w), Hog dgLsderms dgmeso 0bx3gd30000 0ym gsdmfizgmero.
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d0bgo350 0dobs, MMA 33009300 53 BoBsdo 0O 0 §9GRJOOL 35M0SOJPMDY,
33w930L  0Bsobo s BIMMEO  3530963HJO0L 30609 MOoMm©IbMds 96  0dwg3s
d9L5dGdEMBSL HFBHI0EPIL TJLode™m BESEHOLEBH03MM® LOMFAMbM goblibgsgzgdgdo,
900900 990939000 35833900 3H9bgbios 360d3bgcrmgzsb0 0gm s LEOWWSE
d99L505093Mm©s ILBOZWID 930MM35d0 BOBIMGOMo Abgoglo OBHOBOL  33193900L
0909290L. 53 3093 NBOM  gBs© 3603369 m3z5605, MORID0s6As 339350
©OOEIBAGHMMS  IMLBsDBMGdS, MOMT  BoMmMYIM305  Bohmm  B3gd@BemolL  3mdEHgowol
3990ygb69000 56 03936 LYMOMBYIE 439O MZW9EIBOL s ML 35:3096¢3)gdOLIMZ0L
MBog3OMbMm.

3322930L 53 99319 80©dIEds 89039035 LagIdzgEro m33s BOPIZLTIL Y3000
d9-3, 3c00b03MM 93s3%PY.

33w930L  dqLodg BsBs 0ym Moo dMTs, MIBOMI0BYOIMWO, 3WHEJOMMO
3Mb6GHOMoMHgdMwo 3obolzmMo 33eg3s. M6y 50bodbml, M gl sGM0Ol 30639wo
abs3LO OBH0bOL 3e0bo3z MM 330935 BIRMMIM300L JBGJGHWOMMBOL glogolgdws©
365 BsOGHM MOMEMY0530, 5M5dgE HBMmAs©I© I9J030b5d0. 599bs®, 33wg30lL
335580 00930 99093930 YoMglo 8608369wm3560s. 33e930L T9gaqdds 5b39bs,
&3 95399GHIOMBOL 035 LsBOOLOM, BoAMYMH305 56 BsdM)356MH©Yds 33MMbsMdOL
UAHBIOGHM  FJDMEL  OMYMOOESS  9BEGH0BOMG03MMYMI30s.  YT3d, 396
OGO 35390 Jobo 130M5GJuMdS 9RIJGHMOMIOLS S MBsBOMbMdOL
dbc03. 9009gdMwo 999900 IM35aBEO0305 @S by FgRLEIL  3Mmb3MYBHIEo
3wobogmémo  B396900L, 330930l OBH0BOL  Aomzooliobgdols s Lozzergzo
36> EHoL 3mbEGH9JLET0. 49035 obfiobgdE Mbs 0465L, S1939, M9 MHMYME S0LsbYdS
obobo  BsMMYMH300L DBMPS©  356M5O0YT>DY. FoMbgszs© 0oLy, MMI  33wg30L
09092000 5O 0dwg3zs  LodMOgdsl  M93mI9bs30s  Fo3homm  dodBHIMHOMIPoYgdOL
0693903500 M0  0bLEGHOESE00L  499MmYyghgdsls QoMM MgdEo  bao—ol  dJmbg
35309639030, 0l 5309gbL BogMYMH300L Gglsderm 989JGIOMOdOL 99aMT0 33093900l
BoGHo6900Lm30L 3603bgwMm3956 s 530 gdg SB39dE9oU.

33w930L §o63s53Hg000m dgLermEqdobmzol b33wg30 3M3MEs30d s 83IMBsWMdOL
B39690900 Fgo6Bs BP0 36M5dBH030L Qom35¢olobgdom, MM 11533wY30 XFMBO
dbaogbo  ymgowogm  BEBIOEHWMwo  93Mmbomdols  (Top.,  FoMol  dmIEHol
3909BHIM0DBI(309). IJO0MO FJ93gO0L Foh39690cgd0 T EMbYWS© B 0ym

59BHomEmo 9379Mbsermdol MmMH039 XaRdo (56GH0B0MEH030L S ddIBHIM0MGBIAOL). SB939
9 mEbgeos 35dBHgM0MmBIA0LS O FWH39IML MsbsdIM0 9BgdBMMds, o3 B3zgbo

396M50m, B30MMBGOME0s  3MLGM3GMHIE0ME0 0605300l FJIRd©  FoMOob
033 do 05gGHIOOMWO 3WENIOOL CoMmEYbMmdM030 98300930l 9539 0m. s0bodbE
09Ol FBSOL M F Ol B MIOHBOMGO0, 3MBEHOME oMo 33¢0g30L 9093900,
OMAqddsg  9h39bs, OMI  Fomol  39IEBHOL  bofiersgmgzsbo  MBgM3msGOl  dJmbg
35309639080, ™b3560L Fywoom ToMol dMIGHOL Ym39gEEOOMHo  AsdMMYEblsE 30
59306M90L  Jodo  d5gdBHgcMm0gdol MoEb3l s  9BEGH0BOME03MMYMHI300L  LdFoMMgdL.
054AH9M0Mo 39 EHIMHoL 3gdobolzmMo 8903060930L 9139dE0 dmbsermbawo ogm s1939
30033530l blbosMolmzolsl, Mog 3ombzol bodbol J39d @osygbgds BIYMMYMI300L
36300d59d BB 9mddggdsl. 939MbsermdOL bbgosalibgs 9@e3byg Bo@sMgdme dotols
303OHMBI0MEMY0ME® 33093906, MHMIGO0E 98BI 05JGIO0MBIROL 3Mb39bEHGS300L
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330 gd9dL @S Fom 9BIJGHOMISL 3o0MgbHo 83sdgdol dodsmrm, F9mdwos M3gm
3B396mb oo bGH0dsdBHIM0MEo  9xBgdBHO. FoMs SFoLY, JoOMYoMEo BsMg30L
090pamad 5330639008 330609 39M0MmEL dglodwms 3Jmbms bgys@om®o gngjGo
33w930L dOMH0MIO S GOS0 F9IRJO0L 25dM3egbsBY.

3390©om0  dm3w9bgdol GHodol s Lboddodol dbMogz, Fs0 TGOl 3bgEgdol
d900bg93990L  ABG0353,  93MBswMdOl  xamRgol  FmMob  LEASGHOLEHOIMMOE
360036903560 goblbz0390s 96 ROJLOMYGOMES. SPb0dbMwo Fggao TJgLodsTgds
39MYM5300L GgLobgd MIOLLEMZ0L WO FYMIBHMEMSA0 SMLYIME dmMbs39dgdl. gl 9bgds
306390 gsBol  33emg30L  JgggoLeE,  MMIgrdog  edmygbgdmeos 0039
3009603090 65DswOHO O MMM Fo[mgdols dog@gdomxsyo Staphylococcus
aureus-om  Q5935©JOIM  353096(3)9ddo. 03y,  B3gbL  33wgz5d0  Lolberols
dMMSGHMO0mo  Imbs39dgdol, LolEgdwmemo 03mbm@mo s bmMgdol o6 3gMHgdols
Bongols,  Tgboderms  353096G0L  MLokMMbMgdol b3  MBOM  LOHYYIYMBOEO
0b6x3m®M3o305 IMgEs, o3 LLLYMZ39E0s Fom35¢olHobgdMwo 0ymb d9dymd 33¢9390d0.
1583MBIEIM 3MIG35G5BHOL MM, 06EE539D035W MM Fgyz560L5L, LobEHYIMGO
95J300L  go8m3wgbols FsbLYdO  doewBg F30Mgs. 33e0g30LSL  Go0dg L3gEOBOME
LoLEBHYIMO 339600 IMZEGHIL 5EFOWO 56 3Jmbos.

3w0bozmeo  33e93900  BoRMMYM300L  9BIIBHIOMBOL  Fglobgd  5sd0s69dd0
doewbg HoM0s. Fgbsdsdolo, [oboslfomo LEIGHOLEZMNMO  ASM3EGOOL  Bodot9ds
QsLOBYO 90%bbgdoL doefgzobsmzols 59309090 50 9bMd9d0l
39bLOBOZMOLOMZ0L,  doBg  Ibgwos. B3zgbo  33¢0g30L  OHYadOL  MMOLLMZ0L
BoGo690mo Bsdo ®obMI0BYOMwo 3MBBHMMWOMmIdME0 331093000, SOEIODL 56
399998359005 359dBH9M0MABHRoL  Jgbodwrm  9x39dGHMOMds  Lyo-b  33MMbsermdsdo. od
Q@OMOLYM3Z0L, MHmEs B39bo 33930l OBI0BOL WRYAT3d> F0TObIMYMDLs, TBMEMO
960 3309308 Imbs3gd900 0gm bgendolsfzmdo. Logs®omom dmboiqdgool Lodzoty
0Y4® 9OHMIOM0 BogBHMO0, GMIJds3 339308 OBs0bol F93853930LsL, 5930 gdgEn
35309635 M5m©gbMdgd0L Fobolfot 49965000905 Bg 0dmbos BgRs3egbs, MOLSE, 530L

dbcmo3g, bgwo dguhgm Bd5d@GHMOHOoMBoaol 93MbswMmdol  9539dGHMO™MdOL  HBgdgEo©
™3G0doLGHMOO  dMEmEoboll sOLYIMBSE.  5IMOYS®, 3BOJOMOM, HMI MdogJGHIOO

39092900L  300()g30L5mM30L 5930 gdIE0s  WROM  3MmbLYIOZsGHOMo  FgYRJOoL
dmemEobo @y 3393580  353096G M AgBHo  MoMmEabmdol  BsGmgzs.  dmdszsendo,
39MMYM5300L  9hMgMEro d98mbgg39dol sefigMs (9.0. case report), 3sbs 0-obo o

0683033060900 3530963930l 3003900 FoBoL 33093900  OR39HToMGds MBI
BDMBEO© ob3LEBOZIOM™ 33693580 BILIOS30 3530963 JOOL BoM©YbMdYdO.

331935 BoGots 5e0gdlobtg fyeme30dolb bobgermdol »ememyool gemazbrwo
3G9BGHMOL  35BsDBY, MLOE  F9MIZ)MNo  IgDBVM©3gd0 B  Mb.  3wwobozsdo
93990b5¢0mdoLm30L 353096300l dMTsMm3zs  bgdms  J399bol  Lbgoolibgs
930mb0sb, MHob A5dmE, 9B ogm 3OS MBOL MM s F3MHbsErmdOL
090amdo 5330603930l LoFMoegds.  39MdmE, gb  @odmMoibogzs 3530963 gdBY
bsobgaMdwo30 ©5330603900L FgLodgdEIMdSL, SOMYINGIPS PORIMIBE0MYOSL, 0gm vy
565 Bmaogemo Lod3d@mdo JoMOHMaomwo 939Mmbsermdol mv) 0bxygjgool Tgwgyo.
g4m39em30L 396 bgMbogdms 33930l 3GMmEGHM3Mol BB FgleIEgds
WMISMYOHO M93090Mgdgd0Ls s 1593500dYgMBML F9)HBOMEMo MHglOLYOdOL Q5TM.
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500L 499™m, 330930l 39MHOMPA0, SEAOWO 3dmbEs 3OMEHMIMEIOL FoEIBOOL oo
956396909ls, 05853 godmof305 LimMg dmbszgdms IMmEOROEOMYdIMIWO, A56DMIBLIMO
930bsMmdol  9Bo0Bol  LoFoMmgds.  9bodbmero  dmbs3gdngool  edmds39dsd
Q59ILEGHMMS 306039Wds© J0MgdmEo 33¢930L J999d0L Lo®dMbmgds s Foswo
Lobommds.

50dmbogugom  930m3sdo  3mIgOHE0Mo  05JGIO0MBIYJIOL  3mdGHgowgdol
0o60madolL  go3M39egdMo 3MogdE030L d0bg30m, 30MmBoYoL 3MJGgowo TJagds
36535000 29b6Lb30390)o  BoBIMOMAPoaoLysd,  MMIgdoz  dmddggdadb  ®ogyo
350mMabmM0 3594BH9M0900L §0bs508IY. M0mMGME0 53 doJBHIOOMBOHOL CoMYbMdS
(BH0GH®900)  DBMLGHI© 9Ol QoBLIBOZOMEO.  5T93OMMWSE,  BIBHIMJOMWO
39393960390 565¢00B00 ©IRIH00s, HMI 36M935M5@0 56 903938 2969BH03MMS©
95369 9gdgb@gdl. B3zgbo  330930L  IMM3gLdo, B800EOBIMYMBPS  BIJBHYMOMABOYOL
30d39ool  sbowo  Rsagd0m  J9dEOEEMYDS,  MOMS  FOBO@OWOYM 30935050
995393AMOMIS  05gGHJM0JOOL 5RO MdM030 FB9Igd0l Jodstrm. gl doamds doBbs
obsbogl d5gBHgMH0MmioxoL 3mdBHJowol 9539dEHMOMBOL BOHEIL MMM obsgwmdsdo,
Sbo©  50dM39690o  3500mygbgdol Ls3IMObIEIM®E. BdodBHIMOMRBIAOL  3mdEHJowols
3°90mygabadol gl LEHGMOGHYY0s  FobLBZs3Ids 93MM3oLy s BOOW Mg 539003580
BoGHoM90MEo 3300939006 MM™ML 459mygbgdmeo 39mm©gdoligsb, Looz JoMmOoMoI©
0ygb690996 gm0  L3930BOMEmO  dodBHIMoMmBoaol 9339w 3MY39MOAL, b
396LmbswoBgdMwo dgoiobol d90mbzg3zs8o 3mb3MgEMIwo 353096@0L 3smmaqbols
90856000 9mgd90 359GH9M0MRBIA0L 3M193565F.

909959535 05JBHIO0MBIROL 3dGHJ0wol 9850290 mdoLs, B39bo 33eg30LLL
Po60mgds 3693565¢0L 9539dBHMIOMdOL F9dm{jagds mommgmer 353096Gdo Jowgdwo
35000gbol 93od90%g 06-30FHMM IgnMEOm. 5798y 9OLYdME 33¢g390do LHimGgo
3630059 BH9M0mwo  9dBHogmds 0oym bsB396980, GMmAmME 93Mbowmdol  [oMds@gdols
doM0mMs©o  3M0GHgMHodo. 39685 33109350 9B396s, MMA 350096900l  0b-30GHO™
9303bMdgEMdsd  963H0dOMEH030L s d9dBHIM0MBIAOL F0TsMm 0936 3530963 T0 56
399053065 93MBswMmBdOL  HIOOMO  JRIJGHIOMBOL  F0MEI3OMIOM3MEMF0EO
090920. 06-30¢0M LgblLoGOMOMDS o6 sIMPBEs MdmsemE 06-303m  33¢930LsL
3619356M5@0L  Fooo  56E085JGIM0Mwo BJGHMOM™MIOL MGHYsM0 Bsbodbgdgwro. ob-
30¢MmM ©5 06-303m 990929006 gl F9gLodsIMds  LoFoMmgdl T9gdamd  MBOM
LoEMIOLYME 250 33e35L, O0sRBMBEOZ0Ls s 15d3MMbswMmE 353096GMs TgMBg30L
3oLOYIx MDILJISE. QMO HTOLY, 3309308 OML, 30MBoYOL BsI3NObswm© FoMob
033 do 9993560LoL dmbs ol FoMOm FobB3gds, MOl Fodms, 8936 35309630, 0b-
303M 2569030, 396 dmbgMbs Fo0oeo Bsd3Mbsem gai39d@ol d9bseBmbgds. 0bggdiool
500305l d5dBHYM0MmBool 3mb3gbGHME0s, 301935ME0L 0639J300L 39MLMSD amas
@S 3500my96930L  MomEabmds  FoMdmoygbl  MBodzbgermgsbgl  356589@ 9Ol
054BH9M0MBRoL MYM30v0 9R39JGOL FobloBOzMOLMZ0L. sligzg Ibg3gE™Mdsdo sGOL
9ol 900 bsbaMdo30 3509@JO0BE00L OHML Foldo doMmFBoTgdOL FoMTMTMdS 5353,
d9L5d My, 895830MML BoAMgMH300L 9n39J@O.

RoYMMYM5300L, OMAMOG 55EGH005dBHIM0Io 83MMbsEMdOL ghmgeoo dgmmob
399mygbgds momtglis 9609369 m35605 LdgoE0bm, Lsdgsboghm s g3mbmdozmmo
0350BsBOOLOM.  BogMMYM305L  gosBbos  3m@Hgbgoswo  FoMdmBobgl MM

21



36¢000360™0e0 83990bsmdol ©sdsEHgdomo IgmmEo AlmBEromdo sbE0do3MHMd)o
9BobEbEGHMd0L Dol F9B39690qd0L BMEDY. 290 580ls, ol FgdEros SO
55005bMl  MmEMQBOBAOL  B03OMIOMIOL  FNE0BbMOS O MOZ0@IB  5335MOML
3B6EHOMBOMFH039000  gob306OMBIOMo  BHmJboO@Mds. 0993, FBoyMMGM300L  9U
3m3H9630MMH0  M30MsEJLMdGO0 b  IILEAHMOEIL  LHmOo  ©obsobols s
390mEM@®y00L 3006037160 336)3980L 890 JoIdIEwo 3(H30EIRYLIBYO00.

B30bL 30gH BoBH9dMEds M9bEMT0DYdds, 3MbGHMHME0Mgdds 33¢g350
05939M0mx530L 9839JEIO™DBOL Tglobgd bgo-ob 339MbsEMdsT0, JMAgz3d FMOZ35abMOZ0
@5 36003690m™m3560 0bxzm®mBogos. sy Bop. 86 3093  9OPBYW  O5IGHIOS
05JH9M0MmAooL  25dmyggbgdol  MLoBMMMbMds. 53 T9IRgdTs LB  FMTo35¢0
3obogmeo 33930l 39OL39JEH03900 @S B0dsOMEgdgdo. 396Mdm, d9dymdo
33193990LbmM30L 930w gdgEos dgePgl Lyo-ob IJmbg 353096300, OMIgWmSEg 9O
MGHIMPIOOD  m39M5300  I3NOBseMds. oMo solLy,  Mbs  AORMIYETEIL
054H9MH0MBogd0L  5I3BIE00L 3OMEgLO s 49dMmYbgbgdme 0dbsls dodBgomasgol
RO 50w 3Mb39bGHMH0Mgdmwo blboMmgdo. 5mM30wgdgE0s, 1939, 93MbsEMdOL
1d93oL IMPOB3530900 OMAMM0GIBS: B59BIMOMBIRGOOL MBOM FoMIO EMDOMYd,
39935600 3609350530l MBOM bobyMdwozo @sgm3bgds 1390mglo s6E0dsJGHIMoMEo
995393B0L oLOMHg350 S 29639MMHJO0MO LOIMBEOMEM WSBMEOSEHMOOWO 33¢0)39d0.
B9RMMYM5300L 3396300 B39690900L LOMSZY, 0Y3g IS ddJEIOOMBOAJOOLS
5 068394300960 3500096900l 365350 739MM3693s, SOHMMEgdl oMgdMEo 999Rgd0L
9636003690356  063gM3Mm9E300L. F90amdo  33¢93900l  ©JRAZ0LLL,  39MRS©
b5 dgoMBgL dodBHYMHoMmEBogol godmyggbgdols dgmm©o 0d69ds gl 36935M5E0L Hobslho®
396LsBO3OMEo  F985009bemds ) 35JBHYO0MBIRJIOL  39OLMBIOBOMGdIMWO
d9MB9g3s.

330930l Lsdogzg 9BEo3oL  F9gpgdo  360336gwmzsbo  s33BYdOL  yo3gNgdOL
153905l 0dEg3s. obobo odsbowolgdgwo Mbws ogml 9gJodgdols s Lobgwdfogm
LEAOMIGHOIGIOLOMZOL, OO ©503989m8 @5  Bo@oMgl  99damdo, MBOM™
3600533900560 30b03MM0 330093930 B5JBHIOOMBOYJIOL  AsTmygbgdom. 5.8.9.-b
UOLIMOLS S Hodrol  5EIObOLEMIE305T  93EMMODE0S ToLBS  B3JGIOOMGBHYOL
3°90myg9bgdsls  3gMLMbIE0BoMYdIMo  MMs3ool Jobboom. Bdgwaosdo 3900
0600300950 M0  3530963HJOoLm30L 1390w oboMmPdMEO  B5JGHIMOMBIRJOOD
93790b5¢mds.  36M93565GDY 9B  3MBGHOMOlL  glodegdemd0EIb  4s8mdobsdy,
396LMbsw0BYdMOO JoEamds Jglodwrms HoMdmoaabal BogmmgMs30ol IbgM30L
139096 3Bl 30006 sOBYOVIENO doJBHIMOMBOYROL 3 BHJOWGOOL 4odMYgbgds.

51336900

1. ©@gb  Losgmosdm  dgbewdo  sOLYdIME  30M-05dBHYM0MBOFoL  3MJBHJowl g3l
WoDBoLEO 5dBH03mds Lo-ol IJmbg 353096@gd0L oMo sOLgdMwo E. coli, P.
aeruginosa, P. mirabilis, S. aureus. Streptococcus spp. (Enetrococcus spp. Bs033¢»002)
9359900L 303560 S 9BIJGHIO0S 50b0dbME0 MOMIsMygbgdol Fobsomdwgy.

2. 3593H9MH0mRoag00L  5@3EO300L  3MMEgLL  dosedl  ASBIOEML  dogdBHgMHomRsaols
30d3H90wol  @oBolmo  5dBHo3mds 33093500  BsOOVMIEO  MOMIsmM9bgd0L
Ubgoolibgs 9¢3od900L 0G0,

22



3. Lodoomnggarmdo 33y-0L Jmbg 35309639380 y39ws®g bdoMos 93b3zgds Lyo-ob

399033930 99990 J030MMMEOYR60BIgd0 (3argdol dobgwgom): E. coli, Enterococcus
spp., Streptococcus spp., Pseudomonas aeruginosa, Staphylococcus spp., Proteus spp.
393MYM5305 5GOL Lgo-b I3MObIEMdOL 9B39JGIOO0 S MLITRODM F)oMO.
96MI0DgOMds  30b3MEmTs  33¢0g350 396 93965 3omRBsaol  3mdGgool
9mboEmbgwo  989JAHIOMDdS  9BGH000ME03MMYMH305LME  F9gEsGgd0m  GHMEM-ob
390p™a 3530963 900L L0-0b 839MBIMIOLSL, MMB(35, WI98FZOEBS d5gdBHIMOMRBIAOL
3619356530 459mygbgdol MLsgMmbmgds.

(930996530900

RoYMMYM5305  GgLodgdgEos  25dmyqbgdem  0dbgl  AoMBMMEgdgeo  Lao-ol
15939MbsME FMbMMIMH3300L Lobom, 56 6FH0dOMEH03935b6 3mTd0bs305d0.
BORMMYIM5305 MBOM 9BJJBHIM0S 357GJM0gd0L 0603005 MHO E5dgd0ol odsron
BoGH6M90ME0 5Q33GdS300L 89909.

9303969005 30Mm-05dBHJM0MBoPolL  3dBHJOEOL  5I3BOBF00L (303190
BoGo69ds dobo 95399dGHvM@dOL goBGmOl Jobboo.

399my9gb905dY, M93md960MGOM0s BodBHIMOMBsR 0L SOBYdIMYWO 3MIGMEOWEO
3619356539d0L  9839JGHOMOOL Fglofogws 3mb3MYEGM 300603580 96 35309DGHS
X3INRBA0 3003900  BHSIJPDY s LsFoMmmgdol  Fgdmbggzsdo  donby
5Q03335300L Bo@oMgds.

054}H9MH0MBog0L 25dmyqbgdol 9839JEIMHMd0L dglfsgzerol dobbom, (1930096 gdMwoy,
390pamdo M5bmdobgdmmo, 3mbEGOMMoMmgdso 330939008 BoEGHGMgds 0dmbmeo
bobGgdol  BsB39690egdol,  goaol B0  BddgBHYMooL  MHgBoLEBHIEEGHMdOL
39630056M900L,  d0MmBoEEdgdOL  HoMIMIMIOL s  FooL  9BYIGHOM™dOL  Lbbgs
339630Ms bgerdnddugeo Bog@m®mgdol gomazswolfjobgdoom.
9339609005,  om3z5obiobgder  0dbsl  sbodbmro 33930l MM
3990mygb9dmwo 939Mbsmdol bdgds s 36M9356M5EH0L  5EToboliEmomgdol ABbgdo
3900330 Bogmm»9gMH5300L 9B9JGHVIOMOOL A5BOEOL doBboo.

90535¢0do L3O 33¢093900L BoBo®mgdolols, ©193:096gdwos 330935 BoEIOIL
565JoOHMMH0Mm 35309639000, Msms  Fglodwrgdgo  0dbgl  QomBxMdYLYOMEO
3905002960 ™d0U, 356353900 MoMmEBbMdOL S 3MBEIBEHMIEO0L dod@gMomasgols
36193565& g0l 459my9gbgds.

33090905 939MbsErMmdoL  IMEOBOE0MHGIMo  3OMEGHMIMEgdol  F9dwdsgzgds
36935M530L  goblbgeggdmwo  MmBYIOL,  godmygbgdols  bsbaMdeogmdols o
93996b50Mmd0l d90ymBo I9m35¢g@mgmdOL om35¢olfjobgdoom.

50bodbmeo  330930LsL  2o8mygbgd o BodBHYMoMmRsRqdol,  Bsd3Obserm
35000396930L 5 goblibgzs390wo 30063960 Jgmbz93900L LoAMSZGT QIO
39093990L  063gM3MgBHo300L 3OmEglo. F9damad 33¢9390d0 M93mT9bEYOME0S
39930609 50b0dbmwo 356015993HMJOOL LOIMO3eY, 390dME LT3 YOBsTME sGRYM
0g65L Ibmwm© ghHmo 3500mygbo s dob JoToMmd FsMMYIMHs300L 3MB3IMYEHMwo
99000 (859.,390L6Mb0BYOMWO BoA900L F9(3390 3693565F0).

23



e P3960 330930l J90agd0 00935 dWogh LEHOTMEL, GsMs BodotmEal dgdymdo

3sB9BH0MM0 3e0bozMMo 33193900 dodBIM0MBogdoL 9R9gdBHMO™O0L dqlfogerols
doBbom 565 MM MOHMEMY05d0, 50539 3903000l Lbgs cmYgdTo.

1)

2)

3)

4)

5)

6)

7)

8)

0990l bIY36096MM 31d03530900L BFIMbsMZoe0
Leitner, L., Ujmajuridze, A., Chanishvili, N., Goderdzishvili, M., Chkonia, I., Rigvava,
S., Chkhotua, A., Changashvili, G., McCallin, S., & Schneider, M. P. (2020).
Intravesical bacteriophages for treating urinary tract infections in patients
undergoing transurethral resection of the prostate: A randomised, placebo-
controlled, double-blind clinical trial. 7he Lancet Infectious Diseases.
Ujmajuridze, A., Leitner, L., Chanishvili, N., Goderdzishvili, M., Chkonia, I., Rigvava,
S., Chkhotua, A., Changashvili, G., Schneider, M. P., & Liechti, M. D. (2019).
Intravesical bacteriophages for treating urinary tract infections in patients
undergoing transurethral resection of the prostate: a randomized, placebo-controlled,
double-blind clinical trial. European Urology Supplements, 18(12), e3625.
Leitner, L., Ujmajuridze, A., Chanishvili, N., Goderdzishvili, M., Mehnert, U.,
Chkhotua, A., Sybesma, W., & Kessler, T. M. (2019). Adapted bacteriophages for
treating urinary tract infections. European Urology Supplements, 181), e373.
Leitner, L., Ujmajuridze, A., Chanishvili, N., Goderdzishvili, M., Mehnert, U.,
Chkhotua, A., Sybesma, W., & Kessler, T. M. (2019). MP53-16 ADAPTED
BACTERIOPHAGES FOR TREATING URINARY TRACT INFECTIONS. The
Journal of Urology, 201(Supplement 4), e781-781.
Ujmajuridze, A., Chanishvili, N., Goderdzishvili, M., Leitner, L., Mehnert, U.,
Chkhotua, A., Kessler, T. M., & Sybesma, W. (2018). Adapted bacteriophages for
treating urinary tract infections. Frontiers in Microbiology, 9, 1832.
Leitner, L., Sybesma, W., Chanishvili, N., Goderdzishvili, M., Chkhotua, A,
Ujmajuridze, A., Schneider, M. P., Sartori, A., Mehnert, U., & Bachmann, L. M.
(2017). Bacteriophages for treating urinary tract infections in patients undergoing
transurethral resection of the prostate: a randomized, placebo-controlled, double-
blind clinical trial. BMC Urology, 141), 90.
Sybesma, W., Zbinden, R., Chanishvili, N., Kutateladze, M., Chkhotua, A,
Ujmajuridze, A., Mehnert, U., & Kessler, T. M. (2016). Bacteriophages as potential
treatment for urinary tract infections. Frontiers in Microbiology, 7, 465.
Ujmajuridze, A., Jvania, G., Chanishvili, N., Goderdzishvili, M., Sybesma, W.,
Managadze, L., Chkhotua, A., & Kessler, T. (2016). Phage therapy for the treatment
for urinary tract infection: Results of in-vitro screenings and in-vivo application
using commercially available bacteriophage cocktails. EFur. Urol. Suppl, 15, e265.

24



Ivane Javakhishvili Tbilisi State University
Faculty of Medicine

9y

Doctoral Programme “Clinical and Translational Medicine’

Aleksandre Ujmajuridze

Intravesical bacteriophages for treating

urinary tract infections.
(Randomised, placebo-controlled, double-blind clinical trial)

Theses of the dissertation submitted for the academic degree of
Doctor of Medicine

Scientific Supervisors:
Professor Teimuraz Chigogidze, MD, PhD
Professor Archil Chkhotua, MD, PhD, ScD

0d0golo 2022
25



Introduction.

Urinary tract infections (UTI) are among the most prevalent microbial diseases and
their financial burden on society is substantial. The continuing increase of antibiotic resistance
worldwide is alarming. Thus, well-tolerated, highly effective therapeutic alternatives are
urgently needed. Although there is evidence indicating that bacteriophage therapy may be
effective and safe for treating UTIs, the number of investigated patients is low and there is a
lack of randomized controlled trials.

Approximately 20% of women over the age of 65 have the condition, compared to 11%
of the general population. Around 10% of postmenopausal women report having had a UTI in
the previous year, and between 50% and 60% of adult women will experience at least one UTI

in their lifetime.

Lower urinary tract symptoms (LUTS) are a common problem in adult men with a high
impact on quality of life. Traditionally LUTS have been related to bladder outlet obstruction,
which is often caused by prostatic enlargement. Prostatic enlargement occurs in about 25% of
all men in their fifties, 30% in their sixties, and in 50% of men aged 80 years or older.
Transurethral resection of prostate (TURP) is regarded the cornerstone of surgical treatment
of LUTS secondary to benign prostatic obstruction. These patients have a relevant risk for
urinary tract infections (UTIs). Beside the possible development of residual urine, which acts
as a growth medium for bacteria, many of these patients rely on a short or long-term
catheterization prior to further treatment. Single insertion of a catheter causes infection in 1-
2% of cases, while catheters with open-drainage systems result in bacteriuria in almost 100%
of the cases within 3—4 days.

Emergence and re-emergence of multiple antibiotic resistant bacterial infections and
their rapid spread in the environment has led to a new rise of scientific interest toward
bacteriophage therapy as an alternative to antibiotics.

We decided to combine transurethral resection of prostate (TURP) with
bacteriophage therapy, using bacteriophages as a replacement of perioperative antibiotics.
The present study has been designed as prospective two-phase (first phase: bacteriophage
adaptation, second phase: treatment with the commercially available but adapted Pyo
bacteriophage) study preceding a randomized, placebo- controlled, double-blind clinical trial
to assess efficacy and safety of adapted bacteriophages for treating UTIs in patients
undergoing TURP.
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Aim of Study

We aimed to determine whether intravesical bacteriophage therapy with a
commercial bacteriophage cocktail is safe and effective in treating UTI in BPH
patients undergoing TURP.

To Study uropathogenic flora in our patient population diagnosed with BPH.

To investigate resistance of bacteria causing UTI to antibiotics and pyo-bacteriophage
preparation;

To perform adaptation cycles of pyo-bacteriophage cocktail to increase its sensitivity
in uropathogenic bacteria.

Treatment of patients with UTT and BPH with pyo-bacteriopage, evaluation of safety
and eficasy (pilot study).

To perform randomized, placebo-controlled, double-blind clinical trial to assess
efficacy and safety of adapted bacteriophages for treating UTIs in patients undergoing
TURP.

Scientific Novelty.

In this study

For the first time, we determined the spectrum of uropathogenes in patients with BPH
in Georgia.

For the first time, evaluated the antibiotic sensitivity of uropathogenic bacteria.

For the first time, evaluated Bacteriophage sensitivity of uropathogenes before and after
adaptation cycles.

For the first time, performed statistical analysis of bacterial titer change in patients
treated with pyo-bacteriophage cocktail.

For the first time, a comparative analysis of the efficacy, safety, clinical and
microbiological results of post-TURP antibiotic therapy, placebo and pyo-
bacteriophage treatment in patients with UTI and BPH was performed.

Materials and Methods

We did a randomised, placebo-controlled, clinical trial, at the Alexander Tsulukidze

National Centre of Urology, Tbilisi, Georgia. Men older than 18 years of age, who were
scheduled for transurethral resection of the prostate (TURP), with complicated UTI or
recurrent uncomplicated UTI but no signs of systemic infection, were allocated by block

randomisation in a 1:1:1 ratio to receive intravesical Pyo bacteriophage (Pyophage; 20 mL) or

intravesical placebo solution (20 mL) in a double-blind manner twice daily for 7 days, or
systemically applied antibiotics (according to sensitivities) as an open-label standard-of-care
comparator. Urine culture was taken via urinary catheter at the end of treatment (ie, day 7)
or at withdrawal from the trial. The primary outcome was microbiological treatment
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response after 7 days of treatment, measured by urine culture; secondary outcomes included
clinical and safety parameters during the treatment period. Analyses were done in a modified
intention-totreat population of patients having received at least one dose of the allocated
treatment regimen. This trial is registered with ClinicalTrials.gov, NCT03140085.

First step — Investigation of Bacteriophage lythic activity

Between February 2012 and January 2013, 41 E. coli and 9 K. pneumoniae strains
were isolated from urinary cultures of 50 patients (22 women and 28 men) suffering from
UTIs defined according to the European Association of Urology Guidelines on Neuro-
Urology. Urine samples were collected by sterile catheterization at the Balgrist University
Hospital Ziirich and sent within 16 h to the microbiological laboratory of the University of
Ziirich, Switzerland. None of the patients received antibiotic treatment within 4 weeks
before urinary culture. The mean age of the 50 patients was 55 + 18 years. The causes of
lower urinary tract dysfunction were spinal cord injury in 38 (76%), multiple sclerosis in 8
(16%) and spinal stenosis in 4 (4%) patients. Of the 50 patients, 34 (68%) relied on aseptic
intermittent self-catheterization, 12 (24%) on an indwelling (transurethral n = 4, suprapubic
n = 8) catheter and 4 (16%) voided spontaneously.

The primary outcome measure was the assessment of lytic activity of the
bacteriophages on the bacteria.

Second step - Adapted Bacteriophages for treating urinary tract infection

From September 2016, 130 patients planned for TURP were screened in preparation
for the RCT at the TNCU. In the first phase, urine cultures from all patients (taken by mid-
stream urine, or from the existing transurethral or suprapubic catheter) were evaluated.
Overall, 118 (91%) of the 130 screened patients had positive urinary cultures with
predefined uropathogens.

In the second phase, nine patients who had scored sensitive to the cocktail were
further subjected to bacteriophage treatment in a non-blinded fashion.

Transurethral resection of prostate was performed according general surgical practice
using a monopolar resectoscope (May and Hartung, 2006). For low pressure irrigation, a
suprapubic trocar was placed in every patient. No perioperative antibiotic prophylaxis was
given. After TURP a suprapubic catheter and a transurethral catheter were placed to
maintain irrigation. The transurethral catheter was removed after 24—48 h. The suprapubic
catheter was kept in place for 7 days to enable adapted Pyo bacteriophage instillation. Pyo
bacteriophage was instilled by a health care provider two times per 24 h (i.e., 8.00 h, 20.00 h)
for 7 days, starting the first day after surgery. The solution of 20 mL was retained in the
bladder for approximately 30—60 min.

Third phase — Prospective, randomised, placebo-controlled, double-blind trial

We did a randomised, placebo-controlled, double-blind trial in patients undergoing
transurethral resection of the prostate (TURP) in a multidisciplinary setting. All patient-
related affairs were conducted at the Alexander Tsulukidze National Centre of Urology,
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Thilisi, Georgia. Bacteriophage preparation, the production of the bacteriophage cocktail Pyo
bacteriophage (Pyophage; commercially available from Eliava BioPreparations, [Tbilisi,
Georgia]) and bacterio- phage sensitivity testing was done at the Eliava Institute of
Bacteriophages, Microbiology, and Virology, Tbilisi, Georgia.

All eligible patients were thoroughly informed about the study and the procedures
and provided written informed consent in the case of study inclusion. The study protocol
was approved by the institutional review board and ethics committee at the Alexander
Tsulukidze National Centre of Urology, complied with the Inter- national Conference on
Harmonization Guideline for Good Clinical Practice and the Declaration of Helsinki, and
was published previously elsewhere.

Inclusion criteria for study participation were men (aged >18 years) scheduled for
TURP, presenting with non-systemic and non-febrile UTI (including catheter-associated
UTIs), defined as positive urine culture harbouring at least 10* colony-forming units per mL,
and acute intensification of symptoms such as urgency, frequency, or dysuria. All patient
urine cultures must have been positive for pathogens covered by the Pyophage cocktail (ie,
Enterococcus spp, Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa,
Staphylococcus spp, and Streptococcus spp) and been sensitive to bacteriophage in vitro.
Patients harbouring other typical UTI pathogens, such as Klebsiella spp, were not eligible.
Local application via intravesical instillation of Pyo phage, rather than systemic application,
was preferred to avoid potentially more frequent and relevant side effects. The common
practice of placing a suprapubic catheter for low-pressure irrigation in patients undergoing
TURP was a decisive factor in choosing this patient population.

Patients were randomly assigned to the study treatment groups in a 1:1:1 ratio in a
block randomisation setting of nine patients per block, to receive either intravesical
Pyophage cocktail, intravesical placebo of bacteriophage buffer, or systemically applied
standard anti biotic treat- ment. Pyophage and placebo were given in a double-blind manner,
while antibiotics were open label due to the inability to mask the administration route. The
random sequence was generated by the "randomize” tool of the Stata software package.
Patients were assigned to the trial groups as defined by the randomisation algorithm by two
pre-designated employees of the Eliava Institute of Bacteriophages, Microbiology, and
Virology. Pyophage and placebo were prepared in identical vials and delivered to the
Alexander Tsulukidze National Centre of Urology. For patients allocated to antibiotic
treatment, this information was passed on to the qualified employees at the trial centre. The
investigator, site personnel, and monitoring staff were masked for the Pyophage and placebo
treatments. The sponsor, statistician, and the microbiologists who did the microbiological
evaluations at the beginning and end of the study were masked to all treatment allocations.
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Treatment process

Urine cultures and subsequent antibiotic sensitivity testing were done. For
quantification and qualification of uropathogenic bacteria, the chromogenic UriSelect 4
media (BioRad Laboratories, Marnes-la-Coquette, France) was used. Positive urine cultures
were microscopically assessed for Gram stain and morphology. If predefined pathogens
potentially targeted by Pyophage were detected, urine cultures were sent for in-vitro
sensitivity testing against the Pyophage cocktail with a bacterial cell lysis screening assay. In
case of a positive in-vitro sensitivity test concluded within 24 h after receipt of the urine
culture, patients were randomly assigned to a treatment group.

The Pyophage cocktail (Georgian pharmaceutical product registration number R-
022600), commercially available from Eliava BioPreparations (Tbilisi, Georgia) was used as
the bacteriophage treatment intervention in order to cover a broad spectrum of
uropathogenic bacteria that cause UTIs.

Pyophage is composed of multiple individual bacteriophages active against a range of
bacteria. To enhance the spectrum, streptococcus type D (ie, Enterococcus spp)
bacteriophages were added to the cocktail. The minimum titre was 10* plaque-forming units
per mL for streptococcus bacteriophages and 10° units per mL for all other bacteriophages.
The maximum level of endotoxin was in line with the Georgian regulations for Pyophage
and did not exceed 0-5 endotoxin units per mL. Pyophage underwent regular stability and
activity checks according to local regulatory requirements. Pyophage was regularly adapted
according to an Appelmans’ base liquid titration protocol for bacteriophages to enhance
efficacy and coverage of newly emerging uropathogenic bacterial strains, as described
previously.

The decision to use a placebo control was justified by the exclusion of patients at high
risk of developing severe infection and those with signs of systemic infection, as well as the
close monitoring of study participants to allow for immediate treatment modification if
required. The bacteriophage buffer used in both the bacteriophage and placebo groups
consisted of standard bacteriology media and 0-9% saline, as well as quinazoline as a
conservator. The placebo solution was sterile, free from bacterial debris or endotoxins, and
prepared to appear visually identical to the Pyophage product in colour, odour, and
container.

Antibiotic therapy for the standard-of-care comparator group was administered
according to the antibiotic sensitivity test of patient isolates, with either ceftriaxone (1 g
once daily intravenously), amoxicillin and clavulanic acid (1 g twice daily orally), or
ciprofloxacin (500 mg twice daily orally), each starting approximately 60 min before TURP
surgery.

For all patients, prostate size, serum prostate specific antigen level, International
Prostate Symptom Score (IPSS) questionnaire values, maximum urinary flow rate, post- void
residual volume, bladder diary entries, and urinalysis values were collected before the TURP
procedure. Resected prostate volume was documented and histological results were
determined. Urine culture sampling was repeated at the end of the treatment period (e, at
the end of treatment on day 7 or at withdrawal from the trial). Preoperative administration
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of intravesical Pyophage or placebo solution was withheld to avoid a potential systemic
bacteriophage dissemination during TURP because, even under low-pressure irrigation, fluid
is absorbed through venous sinuses.

Patients in all study groups underwent monopolar TURP. For low-pressure irrigation,
a suprapubic catheter was placed, if not already present. Patients received twice daily
administration of 20 mL of Pyophage or 20 mL of placebo, depending on treatment group,
and no intravesical therapy if they were in the antibiotics group. A maximum period of 6
days was allowed between urine collection and the start of treatment. A specially trained
investigator (not involved in the assessment of the clinical outcomes) delivered the solution
and taught the health- care provider (for the time during the hospital stay) and the patient
(for the time after discharge from hospital) how to instil the solution into the bladder. The
solution was instilled using the suprapubic catheter twice per 24 h (at 0800 h and 2000 h) for
7 days, starting the first day after surgery. The health-care providers and patients were
instructed to ensure the solution remained in the bladder for 30—60 min. No antibiotic
prophylaxis was given to participants in the Pyophage and placebo groups.

The primary outcome was microbiological treatment response at the end of therapy
on day 7 or at withdrawal from the trial. A successful treatment was defined by
normalisation of urine culture, measured by quantitative microbiological urine assessment
(ie, log colony-forming units per mL). Post-hoc analyses were done to investigate clinical
symptoms with microbiological normalisation, and the magnitude of change in recorded
urine cultures. Secondary outcomes included clinical parameters; clinical parameters were
based on the investigator’s evaluation of patient’s clinical signs and symptoms reported in the
bladder and pain diary (eg, an improvement or deterioration of UTI symptoms compared
with the status presented at study entry).

The protocol was designed both as a superiority trial of bacteriophage versus placebo
treatment and for non- inferiority of bacteriophage versus antibiotic treatment. Considering
the limited evidence from previous studies, we assumed a treatment success rate of 60% for
the Pyophage group and 20% for the placebo group. Regarding the non-inferiority
hypothesis, we accepted a non-inferiority margin of 35% between bacteriophage and
antibiotic treatment. With a power of 80% and a type I error probability for each null
hypothesis of 5%, we determined a minimum sample size of 27 patients per group. Patients
withdrawn after randomisation and whom did not receive the allocated intervention were
replaced to fulfil the power calculations as needed.

Interval scaled variates are summarised with means and SDs. Categorial variates are
described as ratios and percentages. Efficacy and safety analyses were done in a modified
intention-to-treat population, which included all randomised patients who received at least
one dose of bacteriophage, placebo, or antibiotic treatment. Patients who were randomised
but did not receive any dose of the allocated treatment (eg, if their surgery was postponed)
were excluded from analysis. If the treatment regimen was deviated from after receiving at
least one dose of the allocated treatment, or if a patient did not attend the follow- up at the
7th day after surgery, this was considered to be a failure to treat.

We compared the primary and safety outcomes between groups using a logistic
regression, including the baseline quality-of-life assessment, urinalysis parameters, and the
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way of bladder emptying (ie, spontaneous vs indwelling catheter) as covariates in the
analysis. Unadjusted odds ratios (ORs) and adjusted ORs are presented with corresponding
95% ClIs. Assessment using the Hosmer— Lemeshow goodness-of-fit test indicated a good
model fit. Between-group analyses were assessed using a Kruskal- Wallis test or analysis of
variance test where appropriate.

Study data were collected and managed using REDCap electronic data capture tools
hosted at the Balgrist University Hospital, Ziirich, Switzerland. Statistical analyses were done
using Stata version 14.2, with a p value of less than 0-05 considered significant. This study is
registered with ClinicalTrials.gov, NCT03140085

Results and Discussion

First Phase

The antibiogram of the 41 E. Coli and 9 K. pneumoniae strains shows the ESBL
production capability of the strains and their sensitivity or resistance for each of seven tested
antibiotics, In summary, the strain susceptibility varies between sensitive for all antibiotics to
resistant for at least six of the seven tested antibiotics. The lytic (killing) activity of the
commercial bacteriophage cocktails on the 41 E. Coli strains varied between 66% (27 strains
sensitive for Pyo bacteriophages) and 93% (38 strains sensitive for Enko bacteriophages).
From the 29 E. Coli bacteriophages from the Eliava collection, the highest lytic activity came
from the bacteriophages vB_E. Coli _4t, vB_E. Coli _4s, and vB_E. Coli _Pic with 42, 39, and
24% coverage, respectively. Three of the E. Coli strains (E. Coli 5, E. Coli 29, and E. Coli 35
ESBL) showed complete resistance to all bacteriophage from any of the 4 commercial
bacteriophage cocktails and 29 E. Coli bacteriophages from the Eliava collection.

However, after adaptation of the Pyo bacteriophages the lytic activity could be
increased from 27 to 38 sensitive strains (66 to 93%,), including two of the three previously
mentioned resistance strains. In total, all but one E. Coli strain could be lysed by one of the
four commercial bacteriophage preparations and only strain E. Coli 35 ESBL remained
resistant, even after the adaptation of the Pyo bacteriophage preparation.

Regarding K. pneumoniae strains, the best result was shown by bacteriophage v_B—
KpS10 that could lyse all nine strains. Bacteriophage and antibiotic susceptibility/resistance
did not correlate. For example, E. coli strain #33 was resistant to all tested antibiotics except
nitrofurantoin (NF;), while the same strain was susceptible to all tested bacteriophages. On
the contrary, E. coli strain #35 was resistant to all tested bacteriophages, but showed
susceptibility to two antibiotics, i.e., amoxicillin (AMC) and sulfamethoxazole (SXT).

The in vitro lytic activity of bacteriophages has already been demonstrated in several
studies but data on the application of bacteriophages for treating UTIs are scarce.

Second Phase

In vitro analysis showed a sensitivity for uropathogenic bacteria to the commercially
available Pyo bacteriophage of 41%. Adaptation cycles of Pyo bacteriophage further
enhanced its sensitivity to 75%. In our in vivo pilot series, the bacterial titers decreased after
bacteriophage treatment in six out of nine patients (67%). No bacteriophage-associated
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adverse events have been detected but one patient developed fever due to P. aeruginosa
infection. The bacteriophage treatment was stopped, while a third-generation cephalosporin
was prescribed. In 48 h after the start of antibiotic therapy, the body temperature was
normalized.

The secondary bacteriology testing of urine samples, taken after the bacteriophage
treatment, demonstrated a positive tendency in therapy of infection, in particular a decrease
of bacterial counts varying between 1 and 5 logs. In one case the secondary bacteriology
analysis after bacteriophage therapy showed that urine had become below the detection limit
of the UriselectTM4 media (104 CFU/mL for the uropathogens). In two cases the initial
infections, E. coli (titer 107 CFU/mL) and Enterococcus (titer 106 CFU/mL), respectively, had
disappeared after bacteriophage therapy; however, presence of non-pathogenic micro-flora
was observed which did not require any further treatment. It is notable that in these two
cases the non-pathogenic flora appeared in aged patients 69-80 years old, which may be a
result of urination difficulties remaining even after the operation. In one case the titer of E.
coli did not change after the bacteriophage treatment. In case the initial infection caused by
Enterococcus (titer 106 CFU/mL) after bacteriophage therapy was replaced by E. coli (titer
107 CFU/mL), which may be attributed to a secondary infection.

In our prospective two-phase study preceding a placebo controlled, double-blind
RCT, adaptation cycles enhanced the in vitro sensitivity of 118 strains to the commercially
available Pyo-bacteriophage from 41% to 75%. In the in vivo pilot series, a promising clinical
and microbiological effect and excellent tolerability of adapted Pyo-bacteriophage treatment
could be shown.

Third phase

Between June 2, 2017, and Dec 14, 2018, 474 patients were screened for eligibility.
113 patients were randomly allocated to receive Pyophage (n=37), placebo (n=38), or
antibiotic treatment (n=38). 97 (86%) of these patients received at least one dose of their
allocated intervention and were included in the modified intention-to-treat population.
Rates of treatment success, defined as urine culture normalisation, did not differ significantly
between treatment groups. After 7 days of treatment, normalisation of urine culture was
achieved in 27 (28%) of 97 patients: five (18%) of 28 patients in the Pyophage group
compared with nine (28%) of 32 patients in the placebo group (odds ratio [OR] 1-60 [95% CI
0-45-5-71]; p=0-47) and 13 (35%) of 37 patients in the antibiotic group (2-66 [0-79-8-82];
p=0-11). All patients with microbiological normalisation also showed resolution from the
predefined UTI symptoms (post-hoc analysis). An analysis of the full intention-to-treat
population is provided in appendix 3, p 2. 58 (60%) of 97 of patients were free from the
predefined UTI symptoms at the end of treatment: 16 (57%) of 28 patients in the Pyophage
group, 19 (59%) of 32 patients in the placebo group, and 25 (68%) of 37 patients in the
antibiotic group. Regarding the microbiological outcomes, a reduction of colony-forming
units per mL (post-hoc analysis) was observed in seven (25%) of 28 patients, 12 (38%) of 32
patients, and 18 (49%) of 37 patients. Adverse events were reported in 22 (23%) of 97
patients and ranged from grade 1 to 3. Adverse events were similar in type and incidence
between the three groups and were reported in six (21%) of 28 patients in the Pyophage
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group, 13 (41%) of 32 of patients in the placebo group, and 11 (30%) of 37 patients in the
antibiotic group. Most adverse events were sudden onset of fever (>38°C) and concomitant
use of antibiotics. No adverse events resulted in prolongation of hospitalisation. According to
the definition of the modified intention-to-treat population, patients lost to follow-up (eight
[8%] of 97) were considered as adverse events in the safety analysis. Reasons for withdrawal
included signs and symptoms of systemic infection (eg, temperature >38°C, C-reactive
protein >100 mg/L), other rapidly progressing disease, immediately life-threatening illness,
or withdrawal of informed consent.

Discussion

In this randomised, placebo-controlled, double-blind trial, intravesical bacteriophage
therapy was non-inferior to standard-of-care antibiotic treatment, but was not superior to
placebo, in terms of efficacy or safety in treating UTIs. Interpretation of these results is
multi- factorial and the data should be evaluated in the context of the specific clinical
indication, trial design consi- derations, and the study product, and how these
reflect on the overarching paradigm of bacteriophage therapy. Although this study does not
suggest efficacy for bacteriophage instillation to treat complicated UTIs in patients undergoing
TURP, it does highlight important learning points for the future of bacteriophage therapy and
subsequent trials.

The study population and clinical indication were chosen for logistical and feasibility
reasons so that the intervention group would be in line with common practice(ie, placing of
a catheter).However,thetreatment success rate was unexpectedly low for both active
treatment groups (ie, antibiotics and bacteriophages). More surprising was the similar
primary outcome success for both bacteriophage and placebo instillation, which we
hypothesise was due to a therapeutic effect of a mechanical reduction of the bacterial load
following bladder irrigation. This is supported by Birkhauser and colleagues,23 who reported
that daily bladder irrigation with tap water reduces the bacterial load and the subsequent
need for antibiotic treatment for UTI in a randomised controlled trial in patients with ileal
pouches. The effect of mechanical reduction of the bacterial load would also have been
expected for the Pyophage solution, thus bringing into question any inherent direct anti-
bacterial activity of the applied bacteriophages. Ongoing microbiological analyses evaluating
post-treatment urine cultures regarding bacteriophage concentrations and their activity
against isolated pathogenic strains will provide more insight into their antibacterial activity.
Additionally, a short observation and follow-up period in close proximity to a surgical event
might have confounded measures for the primary and secondary outcomes

No significant difference in the type or severity of adverse events, including fever,
was observed between any of the treatment groups. This is in line with all reports of
bacteriophage therapy to date, including a phase 1 study testing nasal and oral application of
the same commercial bacteriophage product in Staphylococcus aureus carriers. However,
including blood tests and systemic immune and inflammatory markers in this study could
have produced a more comprehensive understanding of safety in the patients, and these
measures should be included in future studies. Local intravesical application makes systemic
reactions to the treatment unlikely, and no septic adverse events occurred during this trial.
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Limited data from bacteriophage treatments in humans are available to guide
appropriate power calculations and predict effect sizes. None of the three randomised
controlled trials completed to date have evaluated UTI, and only one case report was
available at the time of study design. This scarcity of data, together with our bacteriophage
enthusiasm, probably compounded the power calculation and led to an overestimation of the
effect sizes for the Pyophage treatment group. Thus, more conservative assumptions and
higher number of patients are needed. Phase 0 observational studies and phase 1 studies in
colonised patients would help refine expectations of the effect size, as would data from
additional well documented case reports, for future trials.

The study location of the Alexander Tsulukidze National Centre of Urology, where
bacteriophage therapy is a long-approved treatment strategy, imposed several limitations on
the trial. Treatment times and follow-up were limited due to the large geographical distances
of patients from the trial site, which excluded the possibility for extended follow-up and
resulted in difficulty differentiating whether symptoms were caused by surgery or infection
in the primary outcome measure. Adherence to the study protocol was compromised because
of local standard operational procedures in the hospital and limited hospital resources, thus
resulting in a high degree of protocol deviation and creating the need for a modified
intention-to-treat analysis. To evaluate the clinical plausibility, we did a complete intention-
to-treat analysis, which supported the clinical plausibility of the primary analysis.

According to common practice for commercial bacteriophage cocktails in eastern
Europe, the Pyophage cocktail consisted of many different bacteriophages with activity
against a range of pathogenic bacteria; the precise concentration and identity of each
bacteriophage is not established, but has previously been elaborated through metagenomic
analysis and shown to be devoid of genetically harmful elements.26 During the trial,
Pyophage wasregularlyenrichedwithnewbacteriophagesthatwere adapted to increase activity
against local epidemiological strains. This approach aims to increase the efficacy of the
bacteriophage cocktail to treat newly emerging pathogens over time. This composition
strategy differs largely from well characterised specific combinations—or even personalised
selection—of bacteriophages that are the focus of development for European and North
American clinical trials.

Regardless of composition, the activity of the investigational bacteriophage product
against the patient isolate was verified in vitro. Although previous trials have cited this
activity as an essential criterion for successful treatment, in-vitro sensitivity towards
bacteriophage or antibiotics did not translate into a therapeutic effect for many patients
receiving Pyophage or antibiotic treatment. This discordance between in-vitro results and
in-vivo results requires further investigation for com- panion diagnostics and proper patient
selection. Additionally, the low titres of the different bacteriophages in Pyophage might
have led to relevantly low in-vivo concentrations due to dissemination in the bladder and
dilution with urine, resulting in an insufficient decrease of the bacterial load. The
concentration of bacteriophages at the site of infection, physical access to the site, and
pathogen load are all important parameters for using and evaluating bacteriophage therapy.

The utility of bacteriophage therapy as an antibacterial treatment strategy is of
important medical, scientific, economic, regulatory, and public interest. Bacteriophage
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therapy has the potential to provide an alternative treatment to antibiotics in consideration
of increasing antimicrobial resistance; a treatment that might provide added benefits for
microbiome integrity and reduced toxicity compared with antibiotics. However, that
potential remains to be validated by significant proof-of- efficacy results from well designed
clinical trials.

This pragmatic randomised controlled trial for treating UTIs in patients undergoing
TURP revealed little about the efficacy of bacteriophage therapy, but the safety profile of
bacteriophage application was reiterated. Improvements for similar trials in future would
include studying nonsurgical patient populations, the use of better characterised and more
highly concentrated bacteriophages, and modifications to the start of therapy and follow-up,
such as higher dosing, prolonged administration until microbial response, or measuring of
recurrence. The many variables in clinical indications, bacteriophages, and infecting
pathogens that complicated the interpretation of these results should be minimised by
aiming for a better controlled explanatory trial, with a clear causation and a well defined
method of bacteriophage application (either predefined composition or personalised
selection of bacteriophages).

In conclusion, our findings are encouraging and provide important stimuli for
physicians and authorities to support further large-scale clinical studies using bacteriophages
for otherwise virtually untreatable infections, in order to further establish their efficacy. The
recent approval by the Food and Drug Administration of a bacteriophage collection for
personalised therapies, as well as the Belgian regulatory approach of allowing custom-made
bacteriophage medicines for individual patients, shows that personalised approaches, rather
than predefined bacteriophage cocktails, could be a better way to use the antibacterial effects
of bacteriophages.

Conclusions

1. Commercially available Pyo-Bacteriophage cocktail has lytic activity over targeted
uropathogens (E. coli, P. aeruginosa, P. mirabilis, S. aureus. Streptococcus spp.
Enterococcus spp.)

2. Adaptation cycles can increase bacteriophage cocktail activity over targeted uropathogens.

3. In Georgian patient population most common bacteria causing UTI are: E. colj
Enterococcus spp., Streptococcus spp., Pseudomonas aeruginosa, Staphylococcus spp.,
Proteus spp.

4. Phagotherapy is safe and effective method of treatment of UTI.

5. This pragmatic randomised controlled trial for treating UTIs in patients undergoing TURP
revealed little about the efficacy of bacteriophage therapy, but the safety profile of
bacteriophage application was reiterated.
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Recommendations

e Phage therapy can be used as monotherapy or in combination with antibiotics in
patient having uncomplicated UTL

e Phage therapy is more effective after performing adaptation cycles over selected
bacteria.

e Bacteriophage adaptation cycles are recommended to increase treatment efficacy of the
cocktail.

e It is recommended to evaluate efficacy of the phage cocktail in specific patient group
before treatment and to perform adaptation cycles if necessary.

e Further randomized studies are recommended to evaluate bacterial resistance, immune
responses, bacterial biofilms and other disruptive conditions during phage therapy.

e It is recommended to consider treatment scheme and phage cocktail administration
regime used in this clinical study in designing future phage therapy clinical trials.

e Studying nonsurgical patient populations would be an improvement for similar studies
in the future.

e The many variables in clinical indications, bacteriophages, and infecting pathogens that
complicated the interpretation of these results should be minimised by aiming for a
better controlled explanatory trial, with a clear causation and a well defined method of
bacteriophage application (either predefined composition or personalised selection of
bacteriophages).

e In conclusion, our findings are encouraging and provide important stimuli for
physicians and authorities to support further large-scale clinical studies using
bacteriophages for otherwise virtually untreatable infections, in order to further
establish their efficacy.
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