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Prior to penicillin and medical research, death was an everyday occurrence. It was intimate.

— Katherine Dunn

Very soon thereafter, penicillin became available, then other more powerful antibiotics, and there was no need for

an animal model for studying brain abscesses. The disease itself became a rarity, and still is.

«LEWIS THOMAS, The Youngest Science. Notes of a Medicine-Watcher"

“When | woke up just after dawn on September 28, 1928, | certainly didn’t plan to revolutionize
all medicine by discovering the world’s first antibiotic, or bacteria killer. But | suppose that was

exactly what I did.”

Alexander Fleming

viii






MEPIEXOMENA

YL T T LA 10 Y R Xiii
LY T T oY SR Xiv
MIVOIKOIG ZUVTIIOEWV ...co.vvveeiiieeieeeeiteeeteeestteesteeessseesaseeasaeesssesassseessesansesaasseeassesansesssnsesssssesssessnseeesnees XVi
TENTKO IMEPOX .....ceiiiiiiiiiieiiitteteteeete ettt eetetete ettt teteteeete et te e et et ettt e et ettt te et e et e e et e te e e ae e e e e e e e et e e e e e e e eeee e e e s eeeeeeesesesenenesenes 1
TTDOAOYOG .ttt ettt eette e et e eette e et e eetteeebeeesteeeetbee e baeesaseeeabeeesseesabeeeasseeasseeensasesaseesasaeenseeesnsesensseesntesenseeesnseenn 3
Kedahalo 1 AvakaAuPn Twv avtiBLOTIKWY KoL OL ETIITTWOELG OTNV TIAYKOOULOL UYEL.....veeeereecereeereeeeee. 7
H évapén xpriong Twv avtBLoTKwY Kal n 0AAAYH TNG LUTPLKAG ETILOTIING «vveerereeerreesrreeereesreeesrreeseeens 7
(S0 1a (i Tor I Tallon a (VLS 1Yo\ o 1 o o AR 8

H 1otoptkn €€EALEN TNG TTOPOYWYNC TWVY OVTLBLOTLKWIV. oeeeereeerreeeureeereeeereeeeseeesreeenseeesseeesesenssessnsesennnes 10
KEDAAALO 2 MUKPOPBLOKN DIVTOXH +eeeuvrreeerereireeeiireeeireeesseeeseeesseeessesesseeessseesasesessseessessasesesasessasssesssessssesesnees 11
EUPAVLON TNG OVTOXNAG OTOL OVTLBLOTIKGL. ..e.vveeeereeeetreeeteeeereeeeteeeereeeeseeesseesseeeassesenseeesseessesesssessnsesesnnes 11
ELVOLL PUOLOAOYLKI. .. eievieectie ettt e et e ette e et e ette e s tteesteeesateesataeessseeansasesaseesasaeessaesnsaeesssaesnsaeassaesnsaeensees 13

H XPrON OTOUG OVOPWTTOUG. .. .uuieiuieeetieeeteeeitteesteeeiteeessseeessesessseeasesessseesnsesasssssssesessseessesssssessnseeennnes 14

H Xprion 0ToUG aVOPWITOUG EXEL QLUENTLKEG TAIOELG ..uvreeureeereeeerreeeereeeereeeeteeeereeeaseeesseeeseeessreesasesensnes 14
Juvtayoypadnon oVTLBLOTIKWY EKTOC KALVIKWY EVEELEEWV ....eccuveeerieeeieeeiee et et et eetee et 17
MeyaAn Sladopomnoinon twv cuvtayoypadoUUeEVWY OVTLBLOTIKWY — SOCEWV KAl OXNUATWV ......... 18

OL a0BeVEIG AAUPBAVOUV OVTIBLOTLKA LOVOL TOUG. . uuveeeeerreeeeirreeeeritreeeesatreeeesasseeeesasseseessseseesssssseesnnns 19

OL aVTIANWPELG TWV LOTPWY KOL TWV OOOEVUIV ..eecuvrieciiieeiieeeieeeieeestteeeteeestseesseessaeesaseeessessssesssseesanes 19

H Xprion oTNV KTNVOTPOMDLO KOIL GTNV YEWPYLOL.c..veeerereeereeereeeereeeeteeeereeeeteeeeteeeeeseeessseeeseeessressseeensnes 20
TTEPUBAANOVTLKI) LOAUVON «eveeenreeeeereeecteeeeteeeeteeeeteeeeteeeeateeeeteeestseeensesessseseseeeasseesasesessseesnsaeeasseesseeensnes 22

O pPOAOG TNG TPOTITUXLOKI G EKTIOUSEUGTIIG vveeerreerieecireeeteeeeteeeiteeestteesteeestreesseessaeessaeesseesnseesseeesnnes 22

To mpSPANUA TG XPHONG TWV AVTLRLOTIKWY KaL N LKpoBLaKA avtoxh otnv EAAASQ ........c.eeecvveeeereeneee. 23
AVTOXI OTO OVTLBLOTIKA OTNY EAAGSOL.....eeieiieiiiieciieecieeeeteeetee ettt et e e tre s te e e aae e staeesaaeesaseesraeesareean 23
KatavAaAwaon AVTLBLOTIKWY OTNV EAAGS U .....c.vveiereeeiee et cetee ettt et et e et e eetteeeetee e eveeeteeeeareeeteeenanes 26
Kedahalo 3 OL EMMTWOELG TNG OVTOXAG KOL TNE XPNONG TWV OVTLRLOTIKWY wevervreeeereeereeeereeeereeeesreeenseeeennes 34
OU ETTUTTWOELG TIG OLVTOXIIG «rveenvrrerereeerureesreeaasesesiseesssesesssessasesessseessessssssesssessssssesssssssesesssessssesessessasesens 34
OVNTOTNTO KOL OVOTTNPLOl e tteeeuteeeereeeieeeetteeeteeeetteesreeeetaeesseeeseeessseessesessseesssaessasesaseeessessnsessnsseesanes 34
OLKOVOILUKO KOOTOG. .. eeevveeeureeeeteeeeireeeeseeeeseeeeasesessseesseseasesessesesssseasssesasesessseessessasssesasesesssessssessnseeesnnes 36
EMUMTWOELG UIKPOPBLOKAG OVTOXAC OTNV EANGS ...ttt ettt ettt eanee 38
Xpnon avtiBLOTIKWY KOL ETIUTTWOELG TIEPOL OTTO TNV OVTOXI] cvveeerreeeirreeeirereereeeireeessreeseseeesseeesssesensesesssees 38
AVETUOUNTEG EVEDYELEG ..uveiereieiieeeiiee ettt eetee et e eetteeseteeestbeesbeeesbeesabeeessbeesasaeensaeesaseessseesnsessnsseesareenn 38
NOLUWEN OTIO ClOStrIdIOIAES QIffiCile ........veeeeveeeiie ettt ettt e et eaae s be e e eraeesaree s 39



IVILKDOBLUILOL et eaveeeeetee ettt e ettt e ettt e eteeeeteeeebeeeteeeetbeeebeeeeabasebaeessseeenbesesaseeenseseassaessaeesssaesnseeeasseesnseeennns 39

KedAAaLo 4 AVILUETWTILON TOU TUPOPBAIOTOG. «ueeeureeerureeereeeireeeereeesseeesseesasesessseesssesessssesssesessssessessssesennees 40
MOLYKOOLOL KLVNTOTIOUNOT] wveeuveeeureesureeeseeesseeessseesssesasseesssesasssesssessnsssesssesssssesssessnsesssssessnsesesssessnsesennees 40
AVAYKN YLOL TNV TIEPLYPODH TOU TIPOBAINLOTOG «eeevreeereeerreesreesiteeessreesseeessseessesassssessessssseesssessssssesssenas 42
AvakaAL PN VEWV OVTLBLOTIKWY KO OXETIKA TIPOBANLOTO c..vveeeevieerreeereeeetreeereeeeareeeeveeesseeesaseeesneesaseeas 42

OLKOVOLLKOL. .1ttt eeetee ettt e etteeeeteeeebeeeteeeetaeesbeeessaeeaaseeensasesabessseseasssesseseassaesnsaesasseesnbesenseeeassaesseeennnes 43
UL ULz 1o 1 SR 44
ETTLOTIILOVLKOL c.vveeitieeiieecetee ettt e ettt e et e e et eete e e st e e e teeesateeeasaeesseeansasesnseeensaeenssaesnsaeesssaesnsaeaneeesnsaeennees 44
Mot glval N MPAYHOTIKOTNTO TOL TEAEUTOLOL 5 XPOVLA, ..vveeeeieeiieeeieeecieeeieeeritee e vte e ste e e eee e e e vae e 44
MNwg Ba umopoloe va eVIOXUBEL N TAPAYWYI) VEWVY OVTLBLOTIKWIV ...cvvveeeereeetreeereeeetreeereeeenreeereeeennes 45
To VEOL OVTLBLOTLKA SV ELVOL ATTO UOVOL TOUC ETTOPKI] wvveervreeenreeetreeereeeesreeeseeessseeseseeessseessessnseeesseens 45
(0]0]Vo Ve Yok o Tl \Va U DT '(oToT 0o 1'( [ 4 3 1oz e Lo 1o LSRR 47
Ta 0pEAN TWV TTPOYPAPUATWY AVTLULKPOBLOKNG ETILOTOGIOG. .. vveeeeerreeeeetreeeeecireeeeereeeeeetreeeeeareeeeenens 47
YIIAPXOUV apVNTIKA OTO TIPOYPAUATO ETLOTAGLOG TNC XPAONG OVTLRLOTIKWIV; cvvreeeeenrrreeeenrreeeeennen. 50

Kedahalo 5 - STPATNYIKEG AVTLULKPOBLOKNAC ETILOTOOLOG . veeuvereeereeeteeeetreeeereeeereeesteeessreeseseeesseeessseeenseeensns 52
MapeUPACELS TTIPLV 1} KOTA TN OTLYII TNG GUVTAYOYPADNONG eveeeereeenrereeireeereeeetreeeetreesreeereeessreeeseeennnes 52
MNapeUPACELG LETA OTIO TNV CUVTAYOYPOADINOT weeerrrrerreerreeeiireesreeeireeesseesssseesssessssesesseesssesessessssesessees 53
KOTEUBDUVTIDLEG OOMYLEG. . tteeuteeeiuieeciee ettt e eteeectte e s te e e bt eeetteeetaeesaseeebaeessbeessseeesseeanseeesssesensasensseesnseeennees 54
MponyoUUevn £YKPLON EVOVTL TIPOOTITLKOU EAEYXOU LLE OXOALOGHO «.veeeeereeeereeeireeeteeeetreeereeeeareeeveee e 55
ELSLKOTEPA YLOL TO VOGOKOUELOKO TIEPLBAAAOV ....eevveeentieeeiteeeieeeetteeeeteeeeteeeteeeetreeeteeesaseeeteeeenreeeseeenanes 56

AVTLULKPOPBLAKI ETILOTOOLO OTNVY TTOLGLATPLKI «veeeeveeerrreereeeetreeereeeeteeeereeeeteeeesreeeesesessseesesesessseesasesenns 58
AVTULLKPOPLAKI) ETILOTOOLO O LOVASEG EVTATLKAG VOGNAELOG VEOYVWIV ..oeeeveeeeireeeeree e ecireeevee e 59
AvtiikpoBLakn) emiotaocia — Mia GAAN omTikn 1 0 POAOG TWV VOCGOKOUELAKWY AOLUWEEWV ............. 60

EIATKO IMEP O ...ttt ettt ettt et e e e e et e e e e e e e e nbe e teeaee e e nnbeeeeeaeeesaaannneneeeeeeesannnrenenaens 63
I. 2xedlaopdg, epappoyn Kat afloAdynon mPoypALOTOC EMITAPNONG XPONG OVTLBLOTIKWY OF
povadeg evtaTiknG VOONAELNG VEOYVWVY (MENN) .....oiiiiii ettt ettt e tre e sare e e 65

TKOTTOG e et eurreeeeereeeeeetereeeassreeeesasseeeeaassseeesassseeeeassassesassassesassseeeenssssseeassaesesasssesesasssseesasssesesansrneesasreeennn 65
TTOXOL cuuveeiureeeeteeeeteeeeteeeeteeeeteeeeteeeeteeeasbeeateseeseeeeteeeabaseebeseabaeeaateeeteseanbeeabaeeaareeeteeeasreeeteeeasreesareeenns 65
MANBUGCOC KOL OXESLOOIOGC TNC EPEUVOIG ...uvreerreeerereesreeeeteeeereeessesesiseeesseeessseesasesessseesssesesssessasesessnes 65
(R Lo ToY U1 C Yo Lo o [T USSR 66
EKTLLNGN TOU QVTIKTUTIOU TNG TLOPEMPBOONG «vveeerieerreeeereeeiteeestteeeiteeesveeeseeessseesseeessseseseeesssessseeesnnes 66
STOTLOTLKI] QVOAUGH c.vveeiteeeiteeeeteeeteeestteeetesestreesaseeesaeesasasesseesssasansasesasesssaeensseesnsseesssessnsesensseesasesann 67
Enidpaon otn Sdpkela Tng Oeparmeiag kot otn SLakormn tng aywyng o 5 NUEPEG 1 Ayotepo......... 68

Xi



ErttAoyr] avtLBLOTIKWY, ALAPKELA VOONAELOG KOL OVNTOTNTO.....veeereeeeereeereeeeireeenreesereeereeennreesseeennnes 72

TUTQNTION e uteeeteeeetee ettt e et e e e bt e e ete e e teeeetbeesbeeeesbeeeaseeesaaesabesesseeassesansasesasesssaeeassaesnsseessseesasesensseesseeanns 73
Mati n "mpooéyylon low hanging fruit i TwWv “KAPTWY TTOU KPEUOVTAL XOUUNAQ .....coevrieeeriee e, 75
Il. AvaZnTwvtog TLBAVOUG LEAAOVTIKOUG OTOXOUG. . eeeuvreerureeerreerureesseeesssessssseesssessssesessseesssesessessssssensees 79

o. EAattwon tng xpriong Twv avilBLOTIKWVY LE TNV XPHon NAEKTPOVLKWY EpYOAELWY —

XPNOLUOTOLWVTAG TOV UTIOAOYLOTN KIvOUVOoU veoyvikng ondng Kaiser Permanente..........ccceeeeuveee. 79

B. XELPOUPYLKI TUPODUADEN .eeeuvreeiiieeiieeeieeetteesteeeitteesstesesaeesssesssasessseessesenssessnsasessseesnsesasssessnsesesnnes 91

[ll. H onpooia tnG EKTTALGEUCNG TWV DOLTNTWY LOTPLKIIG cuveeerrreerureerrreesreeessreesssesasseesssessssesessessssesesnnes 93
IV. H npoodopd TG mapoUoo ALSAKTOPLKAG ALOTPLBIIG ......eeeveeeereeeieeeetreeereeeetreeeteeeeteeesereeeaeeeeanes 96

o. Apeon MapEUBacn Kal AUECO OITOTEAECHOTO LLE TIPOOTITLKNA YLOL TO HEANOV ....oceveeeiieeiiee e 96

B. Avalntnon KOWOTOUWY TAPEUBACEWVY KOL ETITTAEOV OTOXWV ..vvreereeerreeirreesrreesereeeseeesareesssneessnes 96

Y. Avaintnon tng mnyng tou PoBARATOC TNG KOTAXPNONG TWV AVTLBLOTIKWV .eeeeveeeereerereeereeeserenn 97
BUBALOYPOUPLOL........eeieeiieciieeciee ettt ettt et e et e e st e e e ta e e s ate e e bae e steeeabaeesseesataeaseeesasaeensaeesssaeensaeennees 98
FIEPIAHWH .ttt ettt e et e e e ettt e e e e e e e ae bt e te e e e e e e ansbeeeeeeeeeaannsrseeeeeeeeesannrnes 121
IMIEOOADX ...ttt ettt et e e e ettt e e e e e e e e s b b et e e e e e e e e s sbe et e e e e e e e nebeeeeeeeeeaannreneeeeeeeaesannenes 121
ATTOTEAEZM AT A ettt et ettt et et et et e e et et et et et et et et e e et e e e e et e e et e s e s e e e s e s e e e e eeeeeeeeeeeeaaeeeees 122
SYMITEP A AT A . e e e e e e e e e e e s e s e e e e e e e e e e e s e e s e e e e e e e saassasaaasasasasasasasasasasasasasasasenanenenns 124
FAN Y 272 O IR PP POPIPPPPTN 125
IMIETHODS ..ttt ettt ettt et e e e ettt et e e e e s e aa b et eeeeee e e s s be et e e e e e e e snbeeeeeeeeeaannneseeeeeeeaesannnenes 125
RE S UL S ittt ettt et e ettt e e e e e st b ettt e e e e e e e aabe e teeeee e e s s be et e e e e e e e nsbeeeeeeeeeaanreneeeeeeeeeeannrree 126
CONCLUSIONS ...ttt e st e e e e s s e b et e e e e e s s s b re e e e e e s s esanaraneeeeesesnas 127
MAPAPTHMA 1 - ANLOOLEUGELG. ... eevrerurerureenreeteesteesseesseesseessessseesseesssesnsessesssesssesssesssesssesssesssesssassessssesns 130
MAPAPTHMA 2 — KateuBuvtrpleg 08nyleg Xelpoupyikng XNUELOTIPODUACENG ..eeeveeeereeerreeeereeereeeenneen 132

Xii



Nivakag Mvakwyv

MNivakag 1.Mewwoelg BvntdTNTOC LE TN LECOAABNGCN AVTLRLOTIKWY VLot CUYKEKPLUEVEG AOLUWEELG............. 9
Mivakoag 2 H kukAodopila TwV MPWTWV aAVTLBLOTIKWY ava TAEN amo T0 1935 €WG OAUEPA ..cvveerereeeeeennnee. 10
Mivakag 3 AolHwEELS yLa TIG OoToieg Ta cuvToua Bepameutikd oxnuata €xeL anodelyBel otL lvat idlag
OTIOTEAECHUATIKOTNTOG UE TNV TIAPOUTETOAUEVN DEPOTTELDL ...venvieienietieiieie sttt ettt ettt sae e 18
Mivakog 4 Ot 4 OTLYUEG OTTOPACEWVY YLOL TOL OVTUBLOTLKEGL «veeerrrreeereeeteeesireeeireeesreeeiseeessreesesesessseessseesssesennnes 54
Mivakog 5 Ta PackA XOPAKTNPLOTIKA Yl TNV Snuloupyia evog mpoypdupatog ASP 6e VOOOKOUELOKO
TEEPUBAANOV ...ttt ettt ettt ettt e et e et e e e beeeeteeeeabee e beeesabeeeteeeasbaeenbasesabeeaseeeasseesnseseesseeenbeeeasteeentesennes 58
Mivakog 6 Anuoypadikd Kot KALVIKO XapaKTNPLOTIKA, LNTEPAC KOL VEOYVWY, KOTA TNV Tepiodo mpLv Kal
LLETO TNV TIOUPELPBOON c.eveeeureeeteeeteeeeteeeeteeeeveeeeteeesseeseseeeaseseesesessseesasessasesesnseseaseseasseesasseesaseessesensseesasesanns 69
Mivakog 7 Aldpkela Tng Beparmeiog mpLy Kal HETA TV MAPEUBACN O VEOYVA TTOU TTANpoUcay Ta KpLtrpLa
£vtaéng kal EAafav spnelpikn Beparmeia yia mOavr TEWLUN VEOYVLKN ONWN .eeeeecreeeeereeeeeireeeeeenreeeeenns 70
Mivakag 8 Katdtaén twv veoyvwv avaloyo UE TV KAWLIKA g€étaon oUpdwva LE TOUC OPLOUOUC TNG
UTTOAOYLOTH KLY8UVOU VEOYVIKNG GHPNG KaiSEr PErMaNENTE ..c.ccevveeeeetiee ettt et et e 80
Mivakog 9 Katdtan Twv VEOYVWV AVAAOYA E TNV KAWVIKF EEETOON ..ovveerreeerieecieeeireeeteeerieeesreeesreee e 82
Mivakoag 10 MNTpLKA KAl VEOYVIKA XAPAKTNPLOTIKA TIEPUTTWOEWVY e NAKIO KUnong 234 eBdouddwv mou
tpododotnBnKkav oTov UTMOAOYLOTH VEOYVIKAG ondng avdloya pe tnv eudavion Kotd TNV KALWLKA
EEETOION couvee ettt ettt ettt e et e e ettt e eete e e ettt e eteeeeteeeeabeeeabaeeaabee e beeesabeeabeeeasseeeabeeeeabeeanbeeeabeeeanteeeateeeanreeeareeenareean 83
Mivakog 11 EOS meplmtwoelg, aplOpog {wvTtavwy YEVWNOEWY KoL EKTILWEVO TTOCOOTO emintwong EOS

HETAEY ATIPIMIOU 2018 KL IOUVIOU 2009 ... .uiiiiiieeceieeciie et etee ettt et e eeteeeete e eeteeeeveeeeteeesabeesbesensneesneeenns 85

xiii



Mivakag Ewovwy
Ewkova 1 Xpovikn dtadopd petaty tng apxng tng Xpnong evog avtiBlotikol otnv KALWVLKNA TTPAEN Kot Tng

TIPWTNG ELPAVLONG TNG AVOEKTIKOTITTOG. c.uvveeerererreessreeasreesseeessreassseeasssesseesssssesssessssssessessssssesssessssesessses 13
Ewkova 2 MaykoopLo KotavaAwaon avTBLotikwy Katd xwea 2000-2015 .......ccceeeevieeciieeeree e e 16
Ewkova 3 Maykoopla katavalwaon avd Katnyopia elcodnuatog os kabe ywpa: 2000-2015..................... 17

Ewkova 4 Klebsiella pneumoniae. Mocootd Twv oTteAeXwVv ToOU ATav avOekTika o kedpaloomopiveg 3"
veviag (cefotaxime or/and ceftriaxone or/and ceftazidime), kata xywpa, EE/EOX, 2019 .........cccvveeuveeeneee. 25
Ewova 5 Klebsiella pneumoniae. Mocootd Twv OTEAEXwV TOU ATAV AVOEKTIKA O KAPPATIEVEUEG
(imipenem n/kat meropenem), KATd XWPA, EE/EOX, 2019......cccciiiiiiieeieieetee et cetee et ereeeereeesareeeaee e 25
Ewkova 6 Pseudomonas Aeruginosa. Mocootd Twv OTEAEXWV TIOU ATOV QVOEKTIKA COE KOPPATEVEUEC
(imipenem r)/kat meropenem), Katd XWPA, EE/EOX, 2019......ccucvieiieiieeiiciecreesreesree st ereereeveesreesaee e 26
Elkova 7 Katavalwaon kapBamevepuwyv otoug avBpwrnoug ekdpaopévn we DDD ava 1000 katoikoug ava
NUEPA KOTA XWPO OTNV EE/EOX = 2017 ..cveiiiieieecieeeteectteeteeteeteeste e teesteestaesaveebeesbaastaesaaesasesabesnbeeseeseenens 31
Ewkova 8: KatavaAwon moAupuélvwv og avBpwroug otabuiopéva yla Tov mAnbuouo, ava xwpa os 29
XWPEC TNG EE /EOX — MOVO GTOV AVOPWITO TO 2017 ..uviiiieiiieeiieeereereeiteesteesteesaesveeabeebeesseesseesssessseenseenses 32
Elkova 9 AplBuoOG VEWY cuoTnKWY avTLBLloTiKWwY TIou €Aafav €ykplon amd to US FDA os KABe mevtoeth
TEPLOGO HEXPLTOV 32 TOU 2011 ..ottt ettt ettt et e et e e et e e e teeeeabeeebeeeetbeeebeeeesseeensaeensseeensesennns 43
Ewkova 10 AplBuog BLpAoypadikwv avadopwy otov 6po “antimicrobial stewardship” kot £€tog (péxpt
3/5/2021) oottt ettt e e et e et e e e et ee e ee et e e e et ee e e e e ee e s ereee e e ereeeeeees 46
Ewkova 11 MNMocootd twv veoyvwv oe KABe povada mou mAnpoloav ta Kpltiplo kot Stékoav Ta
OVTLBLOTIKA €VTOC 5 NUEPWV Ao TNV €vapén tng aywyng. Aev daivovtalr n MENN 10 kat 14 ywati dev
TIPOXWPNOAY OTNVY TOPEIBOON c.vveevreeerieeeteeeeteeeeteeeeteeeeteeeseteeeeteeeesseeeatesesseeeasaeeasseesasesessseesseeeasseessesensres 71
Ewkova 12 Avdaluon Slakomtopevwy xpovooelpwy (Interrupted time-series analysis) Tng xpnong twv
QVTLBLOTIKWY Katd tnVv dtdpketa TG HeA€tng oe 13 MENN otnv EAAGSa. H nepiodog amd tov ZentéuPpn
2016 £¢wg Mdptn 2018 avtumpoowneVeL TV epiodo TpLy TNV MapeUPaocns evw n mepiodog Ampiiiog
2018 pe loUviog 2019 TNV TEPLOOO ETA TNV TIOPEUPBOON. weeeeerrrerrreerreeeirreesireeesreesseesssreesiseesssaeesseessseeens 72
Ewova 13 Aldypappa pong twv Sladlkacwwv tng MEAETNG — Kataypadr otolxeiwv, emiloyn Kalt
QITOKAELOUOC TEPUTTWOEWY, €KTIUNON TNG ocUoTAoNG SLaxelplong ToU UTTOAOYLOTH KOl CUYKPLON LE ThV
TUDOLYLOUTLKE] GLOXELDLON c.uveeetreeetee ettt e eteeetee e e bt e eeteeeetteeebeeesabeeeabaeessbeesabaeesabaeeasaeeassaesasseesasaeensaeensseesnseeennres 83
Ewkova 14 TUyKpLon TG POYHATIKAG SLaxeiplong Kot TNC POTELWVOUEVNC SLlaxeiplong Tou umoAoyloth 87
ELKOVOL 15 TTOIPAGELYILOL EPWITIIONG cuvveenreeerreeetreeereeessreeeseeeaseeessesessesessseesasesessseseseseasesessesessesessseesnsesesnees 93

ElkOva 16 EVOEIKTIKEC EPWTAOELG KOL TIOGOOTO CWOTWY OTTAVTHOEWV. wveeeveierreeenreeereeeereeeesreeesreeenseeennnes 94

Xiv



XV



MNivakag ZUVTUNOEWV

AMR — antimicrobial resistance / avtipikpoBLakr) avroxn

AMS - AvtiuikpoLokn emotaoia.

ASP - Npoypappata AvtipikpoBlokng Entotaciag (Antimicrobial Stewardship Programs)
AWARE - MpooBaon, NapakolouBnon, Ededpeia — [Access, Watch, Reserve (AWaRe)]
CDC — Centers for Disease Control and Prevention

DALY - Oavartot tou anodibovtal kal eival mpoocapUoopéva otnv avamnnpia €tn {wng (disability-
adjusted life-years - DALYs)

DDD - KaBoplopévn Huepnota Aoon (Defined daily dose - DDD)

EARSS - Eupwmnaiké Zuotnua Emtipnong tng MkpoBiakng Avtoxng (European Antimicrobial Resistance
Surveillance System- EARSS)

ECDC - Centre for Disease Prevention and Control (ECDC)
EFSA - European Food Safety Authority (EFSA) and

EMA - European Medicines Agency (EMA)

EOS — Npwiun veoyvikn ondn (early onset sepsis)

EOS-C — YroAoylotrg KivdUvou yla Tipwipn veoyvikn onyin Kaiser Permanente [Kaiser Permanente Early
Onset Sepsis Calculator (EOS-C)]

ESVAC - Surveillance of Veterinary Antimicrobial Consumption - ESVAC

FDA - EBVIKOC opyaviopog dopudakwyv Twv HNA(FDA)

HAI - Aolpwén mou oxetiletal pe tnv uyelovoutkn mepiBaln (healthcare associated infection - HAI)
HIC — Xwpeg pe uPnAo eloddnua (High Income Countries)

IDSA - Apepikavikn Etapia Aoyuwéewv (Infectious Diseases Society of America — IDSA)
IPC - NpoAnyin kat €Aeyxoc Aowéewv (Infection Prevention and Control)

LMIC — Xwpeg pe xapnAo-péco ewoodnua (low-middle income countries-LMIC)

MDR - NMoAvavOektika pikpopia (multidrug resistant — MDR)

MRSA —Methicilline resistant staphylococcus

NPV - «kaBapr mapovoa atia» (net present value - NPV)

PIDS - Pediatric Infectious Diseases Society (PIDS)

SHEA - Healthcare Epidemiology of America (SHEA)

XVi



XDR - E€apetika avOektikad HikpopLa (extensively drug resistant — XDR)

YLD -'Etn {wng pe avamnnpia (years lived with disability - YLDs)

YLL - Etn Lwng mou xabnkav Adyw mpowpou Bavatou (Years of life lost - YLLs)
MEO — Movada Evtatikng Oepareiag

MENN - Movada evtatikng Beparneiag veoyvwv (MENN)

NAP - EBvikO ox£Slo Spaaong - National Action Plan

NA - Noookopetakn Aotpwén

MOY — WHO — Maykoopiog Opyaviopog Yyeiag

TEM -TUAATO EMELYOVTWY TIEPLOTATIKWY

XVii



[ENIKO MEPO2






MpoAoyoc

H wotopla tng avakaAuPng twv avtiBlotikwy mapouctalel 1dlaitepo evdladEépov KaBwe elval eVOELKTIKN
™¢ e€EAEn tng avBpwnotntag. Kamoleg moAU peyaleg avakaAUPelg yivovtal tuyaia pe apyn tnv
T(POOEKTIKI TtapaTApnon Kamowou ¢alvopévou Tou Kamolo¢ GAAog Ba to améppurte Kal Sev Ba tou
£6lve onuaoia. Autég ol avakaAuelg eival mou aAAAlouv TNV KABnUEPLVOTNTA LOC HE £VO TPOTIO TIOU
TPONYOUUEVWC NTav acVAnTtog. H Staxeiplon Toug e amd Tov avBpwro pe aclSoTo TPOMo 0dnyel ot
g€loou mponyoupévwg acUAANTITOUC TPOTOUC. H avakGAuPn Twv avtlBloTikwy GAAALE TNV LATPLKI Ao
Ml KUPLWG SLOYVWOTIKA Kol TeplypadLkr EMIOTAUN O BepameuTikr] ou Katddepe va TpooBEoel
Sekaetieg oto mMpoodokipo emiPBiwong Twv avBpwnwv. Katda tnv amodoyxn and tov QALULVYK TOU
BpaPeiou NOUmeA, n TMAYKOOHULO KOLVOTNTA EUELVE EKTANKTN OO TNV SLOPATIKOTNTO TOU EMLOTAUOVOL
TIou €ixe mPoPAEPEL OYL pOvo Toucg TBavoUg TPOMOUG KATAXPNONG TwV OVTLRLOTIKWY OAAG KoL TLG

EMUMTWOELG QUTWV.

Y& TPOOWTILKO emimedo, Kowtwvrag miow tnv £wg twpa otadlodpouia pou voullw mwg PBAEnMw ta
onuadia tng emidpacng TG Holpag Kot Twv aAUCLOWTWY CUVAVTOEWY TIou e £depav va agyoloupatl
LLE TLG AOLUWEELG KOL TNV XPON TWV AVTLBLOTIKWY. 2T TAALOLO TNG ELGIKOTNTOC TNC TIOLSLATPLK G KAl KOTA
v eknaidesuon otig Aopwéelg otov MAKKA tou Ayia Zodia, yvwploa tnv ABavaocia Aoupida mou pe
€depe oe enadn pe évav Ayvwoto ot gpéva Tote Kabnyntn ot H.M.A. tov OgokA Zaoutn. Auth n
enadn odnynoe oe 3 pRveg mapakoAouBbnong oto Tunpa Aolpwéewv oto The Children’s Hospital of
Philadelphia otig H.M.A. kot ekel T€Bnke 0 MPWTOG OMOPOC YL TNV AYATIN HOU yLla TG AOLUWEELG Kall
KUPLWG TNV MPOAnYPn auvtwv. H cuppetoyn Hou ekel o pla gpyaocia yla TNV opBoAoyikn xprnon twv
OVTLBLOTIKWY AVoLye 0To HUOAO pou opllovteg yla to TL Ba umopouaoe va yivel otnv EAAada. Méow tou
KoBnyntr Zaoltn yvwploa tov kabnynt Niko Imupidn pa Ppadld oto meplbwplo tou ESPID oto
Muhavo. Emotpédovtag otnv EANGSA PETA ammd KATIOLO XPOVLIKO Slaotnua kotd tuxn PpEbnka va fonbw
og €va apBpo mou £ypade o K. Imupidnc Kal yvwpLoa oo 1o Kovid tnv Kupia TooAwd. Kot kdmou ekel
KOl KATIWG £TOL dpyloav v popdomoloUvTol oL OXECELG KAl oL oKEWPELG Tou odrynoav otnv apxr auvtol

tou S1baktopkoL.

To onuavtkdtepo KEPSOG ammd aUTO To SLEOKTOPLKO, TEpA amod TNV Miteuén Twv oToOXWV Mo Boays,

givat yla péva ot ox€oelc kot ot ¢pihieg mou aveémtuéa pe ToUG avOpWITOUG TOU CUVEPYAOTNKA, OXL LOVO



auTtoU¢ Tou mpoavedepa aAld Kot OGAOUC AUTOUC TTOU CUVEPYAOTIKOUE OTA MALOLA TOU. 20¢ EUXAPLOTW

OAOUG yla TNV CUVEPYAOLA KaL TNV UTTOOTAPLEN 0ag OE AUTH TNV Mpoomabela.

To amoteAéopata TNG OUYKEKPLUEVNG OlatplpBr¢ amotélecav avtikeipevo 6Onpooisuong  oto
EMLOTNMOVIKO TePLOSIKO Antibiotics pe titAo “Reducing Duration of Antibiotic Use for Presumed
Neonatal Early-Onset Sepsis in Greek NICUs. A ‘Low-Hanging Fruit’ Approach” Kot 6TO EMLOTNUOVIKO
nepLodiko European Journal of Pediatrics e TitAo «Potential benefit from the implementation of the
Kaiser Permanente neonatal early onset sepsis calculator on clinical management of neonates with
presumed sepsis». EmutAéov, mapoucldaotnkav oc SleBvr) ouvéSpla pe TtV popdr eAelBepng N
avaptnuévng avakoivwong: European Society of Pediatric Infectious Diseases Meeting (2018,2019,2021)
(a. “Variability of length of therapy for possible early onset sepsis (EOS) and late onset sepsis(LOS):
identifying opportunities for antibiotic stewardship in the neonatal intensive care unit(NICU)”; b.
“Potential Benefit Of An antimicrobial Stewardship Program based on the sepsis calculator in Greece.”; c.
“Greek medical students’ perceptions, knowledge, and education about antimicrobial prescribing and
resistance: a cross-sectional study”). Ta anoteAéopata tTne SLatpLBrig MApoUCLACTNKAY Kol 08 EAANVIKA
ouveédpla: 200 NaveAAnvio Zuvédplo Mepiyevvntikng latpikng(2019) mou €AaPe kot to BpaBeio

KaAutepnc EAeUBepng Avakoivwong («Metwvovtag tnv xprion twv avtiBLoTikwy o€ éva SiKTUo Lovadwv

evtatikng voonAegiag veoyvwv otnv EAAada») kabwg kat oto 1o MaveAArvio Zuvédplo Madlatplkwv
Nowéewv(2018) («Atapopetikotnta otnv Sldpkela Beparmeiag kot otnv emidoyn avtiBlOTIKWY OTIC

uovadeg evratikrc vooneiag veoyvwv (MENN) otnv EAAada»).









Kepalaio 1 AvakdaAuvpn Twv aviBLOTIKWY KOL Ol ETUTTWOEL, OTNV

TIAYKOOULA UYELQ

H évapén xpriong Twv avtiBLlotikwy Kat n aAAayn TnG LATPLKN G EMLOTANG

H tuyaia avakdAuvdn tng mevikidivng eivat avapdloBATNTA pLo and TG ONUOVILKOTEPEC EMLOTNLOVIKEG
avakaAUelg otnv mpoodatn Lotopia. To 1928, o Alexander Fleming 6tav enéotpee otO €pyaoTnpLo
Tou oto Aovdivo peta amod Sdwakomég dvo eBdopddwy, mapatrpnoe OtL €va TpuPAio pe KaAALEpyeLa
OoTaPUAOKOKKWV €iXe HElVEL KOTA AABOG aVOIKTO KOVTA o mapaBupo Kal ixe empoAuvOel amo KAmolo
puknta. (Hare, 1982; Tan and Tatsumura, 2015) O pukntag ixe dnuwoupynoet pia {wvn otnv omola ta
Baktipla &ev avamtuoooviay, ONMw amodelkvuotav amd tn SidAuon kot tnv dladavomoinon tng
nepLlBaAAouacag yéAng amo ayap. E¢Etaoe Tov puknta Kat €ide OTL avrke oto Yévog Penicillium omote kal
OVOHOLOE TOV EVEPYO TTOPAYOVTA TIEVIKIALVN. ATIO aUTH TNV Tuxaio avakdAuPn LEXPL TNV QVATTTUEN HLaG
Sladikaolag Hallkng mapaywyng MeVIKIAVNG XpeLAoTtnke n cupBoAr twv Howard Florey kat Ernst Chain
(Chain et al., 1940; Lobanovska and Pilla, 2017) oL onoiot to 1945 potpaotnkayv to Bpapeio Nobel otnv

latpikn pali pe tov Fleming. (“The Nobel Prize in Physiology or Medicine 1945,” n.d.)

OL MpwTeG KAWVLKEG SOKLUEG amod Tov Florey o€ oTpaTIWTIKA Voookopeia otnv Bopelo Adpikr to 1942
£6el€av OtTL n mevikiAivn Atav 8pacTiki TO00 ot véa Tpaluata 000 Kal ot ndn poAluopéva (Fraser,
1984). Auto ékave EekdBapo OTL Ba NTov onUAVTIKA otov aywva kKol 8a éowle TIC (WEC MOAAWV
OTPATLWTWV TIOU £W¢ TOTE £xavay Thv {wh Toug armod BakTnpLakéG AOLUWEELS KoL 081)yNOE TOU CUUHAXOUC
va tapdouv PeyaAeg moodtnteg npty TV D-day kot tnv anofacn otnv Noppavsdio to 1944. (Bud, 2007,
Fraser, 1984) Mé£xptL to téAog tou B' Maykoopiou MoAépou, n MevikAivn elxe To MOPATOOUKAL «TO

Baupatoupyo dpappako» Kal elxe cwoel TOMEG {wEC.

Av kat o Fleming avakdAue tnv mevikidivn to 1928, xpnotpomotnOnke kAvika poAic to 1940. To 1931
Opw¢ o Gerhard Gomack kat n opdda tou avémruéav TG coUADOVOUISEG HE XNHLKNA TpoTormoinon
Bopnxavikwv Kokkwvwv PBadwv kat Adn amd to 1932 xpnotpomowolvtav KAwikd. (“Principles of

Antiinfective Therapy,” n.d.)

Mpwv amd auth TNV avakdAun, oL ylatpol eiyav Alya mpdaypota va KAVOUV oTnV TTPAYHOTIKOTNTA oo

armon Bepameutikng mou o pmopovoav va aldfouv tnv mopeia TG vooou Twv 0oBevwv TOUG.



Xapaktnplotikd o Thomas Lewis oto BBAio tou avadépel! “otadiakd cuveldntomololoape OtL Sev
yvwpilope moANG moU ATAV TPAYHOTIKA XPNOoLUd, OTL 6&V UMOPOUCAUE Vo KAVOUUE Timota yla va
oAAA€oupe TV mopeia TNg LeyaAng mAsloPndiog Twv acBevelwy TIOU NUACTAV TOGO OmAcXoAnUEVOL va
ovaAUCOUUE, OTL N LOTPLKA, Topd TNV Tpocodr) TG w¢ «popdPwHEVO» EMAYYEAUD, ATAV OTNV
npaypatiky Lwn éva Babld avideo emdyyeApa.» H atplkn peTatpenetal ano éva nedio mou eotiaoe

otnv SLayvwon, o€ £va MOPEUBATLKO KoL KUPLwG BEPATTEUTIKO EMAYYEAUQL.

Ermuttwoelg otnv Bvntotnta

H ektipnon g enidpaong Twv avtiBlotikwy otnv mpodUAafn tng avBpwrivng {wng MoyKOoULWS elval
oAU SUokoAn. EvtouTtolg n mo nxnen €ival n dpapatiky peiwon otoug Bavatoug amd BaKTNPLAKES
Aoluwéelg omoloudnmote tOMOU. TG HMA, ta mpwta 15 xpdvia TNG XPAOoNG TWV aVILBLOTIKWY N
Bvntotnta and onotadnmnote Aolpwen, LelwdnKe katd 75%. To 1920, ol avBpwrot otig HMNA avapevotay
va {noouv povo 56,4 stwv. Twpa, wotdoo, N Héon ddpkela {wng Twv HMA eival oxebov 80 xpovia

(Ventola, 2015).

ElSkOTEpQ, ol Armstrong Kal ouv, TIoU €€£TACOV TIC TAOELS TNG BvNTOTNTOC TwV AOLUWEWY VOO UATWY
ot HMNA katd tov 20° awwva, avéAuoay Thv pelwaon Toug o 3 SLakpLtég meptodoug amd to 1900 €wg to
1980. H mpwtn petafd 1900-1937, n Sevtepn 1938-1952 kal n tpitn (1953-1980)(Armstrong et al.,
1999). H Bvntotnta and Aolpwdn VOoHUaTA HELWONKE TNV TIPWTN KoL TNV Tpitn mepiodo katd 2,3% Kal
2,8% etnoiwg avtiotolya. Ouwc, KAt tn SLAPKELD TwV 15 eTwv PETAEY aUTWV TwV TEPLOSWV dnAadr) tnv
2" nepiobo, n €Ol pelwon Tou TOCOOTOU BvNToTNTAG Ao AOWWdN VOOHHATA ETLTAXUVONKE Kol
£dptaoe oto 8,2%. OL Katnyopieg acbevelwv mou cuvEBaAayv TIEPLOCOTEPO OE QUTH TN UElwon NTav n
TIVEUMOVIOL KoL N ypimn, ol omoieg pewwdnkav anodtopa and to 1938 £wg to 1950 Kal otn GUVEXELD
otaBepomol)BnKkayv yla apKeTA Xpovia, Kal n pupatiwon, n onoia petwdnke andtopa and to 1945 £wg
10 1954 Kol CUVEXLOE VO LELWVETOL HEXPL Ta péoa TG Sekaetiog Tou 1980. OL cuyypadelg, mapatnpolv
OTL Ol HELWOELG OUTEG CUVETIECQV UE TNV TIPWTN KALWVLKA Xpron couAdovapdiwy (1935), mevikiAivng to
1941 Kol OTPEMTOMUKIiVAG To 1943 KOl QVTIHUKNTWOOWKWY (OMwg n  OTPEMTIOMUKIVA), TOU

xpnolpomnolntnke yla mpwtn dopd katd tng pupatiwong to 1944. Av Kal evOeXOUEVWE TO GALVOUEVO

! Lewis o€l 28 “it gradually dawned on us that we didn’t know much that was really useful, that we
could do nothing to change the course of the great majority of the diseases we were so busy analyzing,
that medicine, for all its facade as a learned profession, was in real life a profoundly ignorant
occupation.”



NG amoOToUNG HELWOEWS amo 1o 1938 £wg 1o 1952 va elval MOAUSLACTATO KAl VO PNV UImopsl va

£€nynOel €€ oAokANpoU Ao TNV €l0080 TWV AVTLULKPOPLAKWY 0TNV BepameuTiky GapETPA TWV LATPWV.

Ta mooootd Tng BvntotnTag avd Aolpwén daivetal va €xouv eAattwBel SpaoTika pe TV €vapén tng
XPNong Twv avtiplotikwy. tov Mivakag 1 mou eival tpomomolnuévog amd to Policy paper tng
IDSA(Infectious Diseases Society of America (IDSA), 2011) n voooKOUELOKH TIVEULOVia EAATTWONKE KOTA
30%, n PBaktnplakn evéokapditida kot pnviyyitda katd 75% kat 60% avtiotowya. AKOPO Kal n
KuTtopitida mou oxeSov moté Sev eivat Havatnddpa oTiC HéPeC Hag, ATav unebBuvn yia mepinou 11%
™¢ Bvntotntag otnv mepiodo TPV TA AVTIBLOTIKA eVW UETA, eAattwBnke katd 10%. ZUYKPLTIKA, N
enidpaon tng Bepanciag Ye aomiplvn 1} OTPENTOKIVACON O aoBeveig pe €udpaypo Tou puokapdiou,

odnynoe povo oe eAattwon 3% tng Bvntotntag.

Mivakacg 1.Metwoelg Bvntotntac Ue T HECOAABNON aVTIBLOTIKWYV YL CUYKEKPIUEVEG AOIUWEELC

MNpo-Avt3LOTIKWV Meta avtplotikwv  MetafoAn

Nocootd Bvntotntag MNoocootd Bvntdtntag Ovntotntog

Mveupovia kowvotntag (Spellberg et ~23% ~7% -16%
al., 2008)

Noookouetakn Mveupovia (Spellberg ~ 60% ~30% -30%
et al., 2010)

Baxktnpiakr evéokapditda(Christie, ~100% ~25% -75%
1949; Guest and Harrison, 1948; Kerr,

1955, 1935)

Baktnplakn pnviyyitida >80% <20% -60%

(“CHEMOTHERAPY OF MENINGITIS,”

1938; Waring and Weinstein, 1948)

Nolpwén tou 6éppatog (Madsen, ~11% 0,5% -10%
1973; Spellberg et al., 2009)

JUYKPLTIKA, n Bepamela Tou epPpAyUOTOG TOU puoKapdiou Me aomupivn 1 3%
otpemntokivaon (Collaborative Group, 1988)

'OAeg oL eMAKOAOUBOEC LATPLIKEG e€EAIEEL amO TIG apXEG TG Sekaetiog Tou 1950, cupmepAaUBavoUEVNG
KOlL TNG eMelyouoag LATPLKAC, lYOV WG OMOTEAECHA LOVO UUKPEC TIEPALTEPW UELWOELG TOU Bavatou amod
Aouwéelg. Katd to 6eUtepo oo tou 200U awwva, TopoAn thv mpoodo otnv atplky nepiBaln, ta
nmocoota BvntotnTag and Aoluwielg pewwdnkav povo katd 20 ava 100.000, Awyotepo amnd 1o 10% tng

peiwong mou enitelXONKe apéows Hetd tn Stabeopotnta aviPlotikwy (Armstrong et al., 1999)



H SuvatotnTa va avIUETWILOTOUYV GAPUAKEUTIKA OL AOLUWEELS dvolEay VEOUC 0pL{OVTEC yLa TNV LATPLKN,

£6woe TNV SuvatotnTa yla MOAUTTAOKESG XELPOUPYLKEG EMEUPACELG, yia TN PpovTida MPOWpPWV VEOYVWY,

UETAUOOXEVUON OpYAVWVY Kal XnHUeloBepareia kapkivou.

Ta ¢pdpuoKa ATOV TOOO AMOTEAECUOTIKA WoTe ToAAOL £l8ikol va Bewprioouv OTL oL PaAKTNPLOKEG

Aoluwéelg Bplokovtal uTtO MARPN BePATIEUTIKO £AEYXO.

H otopikn €€EALEN TNG TTAPAYWYNC TWV AVTLBLOTIKWY

Tig emopeveg SeKAETIEG, N avaAmTuén Twv avtiBlotikwy avoioe. Ztov Mivakag 2 paivetal n kukAodopia

TWV TPWTWV aviiBlotikwy ava taén amd to 1935 £wg onuepa. JUYKEKPLUEVA, daivetal MOTe &va

dapuako 560nke otnv ayopd Kot Sev amoTeAEL TO XpOVOSLAYPOUMO TNG OVATITUENC TWV OVTLBLOTLKWV.

Mivakag 2 H kukAoopia twv mpwtwv avtiBlotikwv ava taén amo to 1935 wc onuspa

Xpovid  Qdpuako _Té&n

1935 Prontosil (an oral precursor to sulfanilamide) | sulfonamide
1942 Benzylpenicillin penicillin

1942 gramicidin S peptide antibiotic
1944 Streptomycin Aminoglycoside
1948 Chlortetracycline Tetracycline

1949 Chloramphenicol Amphenicol

1952 Erythromycin Macrolide

1955 Vancomycin glycopeptide
1958 Colistin Polymyxin

1960 Metronidazole nitroimidazole
1961 Trimethoprim dihydrofolate reductase inhibitor
1964 Cefalotin cephalosporin
1967 nalidixic acid Quinolone

1968 Clindamycin lincosamide

1985 imipenem/cilastatin carbapenem
1987 Ciprofloxacin 2nd-gen fluoroquinolone
1987 Rifaximin ansamycin

2000 Linezolid oxazolidinone
2001 Telithromycin ketolide

2005 Tigecycline glycylcycline
2009 Telavancin Lipoglycopeptide

Me otowxela amno (“Timeline of antibiotics,” 2020)
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Kedahato 2 MikpoBLakn avtoxn

Epdavion tng avtoxng ota avtiBLlotikd

To MpwTo oNUAdL AVToXNG OTa AVILBLOTIKA €yve EUdAVEG Alyo HETA TNV avaKAAU PN TNG TEVIKIALVNG Ko
TPV TNV EKTETAPEVN XPRon tTG. To 1940, ot Abraham and Chain avédepav otL éva otélexog E. coli ntav
oe Béon va adpavomolnoel TNV MeViKIAivn Tapdyovtog mevikihwvaon (Abraham and Chain, 1940). H
g€amlwaon NG avtiotaong otnv MeVIKAivn gixe NdN tekunplwBel péxpL to 1942, o6tav TEcoepa OTeEAEXN
Staphylococcus aureus Bp€bnkav va avtlotékovtol otn SpAcn TNG MEVIKIAIVNG o€ VOONAEUOUEVOUC
aoBeveic (Rammelkamp and Maxon, 1942). 'Hén amd to 1945, rpbav and tov Fleming, oL MPWTEG
TIPOELSOTOLAOELG OTL YIVOTAV KATAXpNon Tou “Oaupatoupyol ¢papudkou” amo Toug ylatpoUc Kal ToUg
00Beveig yla TNV avtlpetwriton acBevelwv mou dev odeilovtav oe Baktrpla. Itnv SLAAEEN Tou yla TO
BpaPeio Nobel Prize(“The Nobel Prize in Physiology or Medicine 1945,” n.d.), €ime XapaKTNPELOTIKA
«Mrmopel va £pBel n wpa mou n mevikihivn Bo pmopel va ayopootel amd omolovénmote ota
KOTOOTAUATA. TN OCUVEXELQ, UTIAPXEL O Kivduvog o adarng avBpwmog va pmopel eUKoAa vo Swoesl
ULKpOTEPN 6O0N OTOV £0UTO TOU Kol eKOETOVTAG TA ULKPOBLa Tou oe pn Bavatndopeg moooTNTEC TOU
bOPHAKOU VoL TOL KOTOOTAOEL avOeKTKA.»2. Z€ Snuooteupa otouc New York Times BEtel epwTnUOTIKA
yla v nbikn gubuvn yla tou¢ Bavatoug amo avOekTIKA PakTAplo «Ie [0 TETOLA TEPIMTWON TO
omneplokenTo Atopo mou mailel pe tn Beparmeia tng mevikiAivng eival nBika uneBuvo yla to Bavato Tou
avBpwmou ToU TeAKA UTOKUMTEL otn MOAUVON HE OPYOVIOUO aVOEKTIKO oTnV TeVIKAivn».3
(“PENICILLIN’S FINDER ASSAYS ITS FUTURE; Sir Alexander Fleming Says Improved Dosage Method Is

Needed to Extend Use Other Scientists Praised Self-Medication Decried,” 1945).

Ot Aowéelg amd oteAéxn Tou S. gureus TMOU ATAV AVOEKTIKA OTNV TIEVIKIALVN augnbnkav cuvtopa Kot
anod ta voookouelo petadEpOnke to MPOPBANUA KAl oTNV KOWOTNTA. To TEALKO amoTéAeopa Atav OTL
KovTa ota TéAn tng Sekaetiog tou 1960, mavw armd to 80% twv AOWWEEWV amo S. aureus ATOV OVOEKTLKA
otnv mevikilivn(Lowy, 2003). Otav fekivnoe vo xpnotwgomoleital n nUouvOeTiky peBwANivn, TtoTte

umnpée pla avayaition otnv e€AmAwaon TG avtoxng otnV TEVIKIALVN Ouwg oAU oUvTopa dpXLoav Vo

2 Alexander Fleming — Nobel prize lecture: “The time may come when penicillin can be bought by anyone in the
shops. Then there is the danger that the ignorant man may easily underdose himself and by exposing his microbes
to non-lethal quantities of the drug make them resistant.”

3 «In such a case the thoughtless person playing with penicillin treatment is morally responsible for the death of
the man who finally succumbs to infection with penicillin-resistant organism. »
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eudavilovral oteAéxn avOekTik@ Kol otnv HeBKAAlvn. e mepimou 2 &ekaetieg n avioxn Ttou
oTadUAOKOKKOU otV HeBKIAAiIvn ota voookopela otig HMA au€nbnke and 2.4% to 1975 os 29% to
1991(Panlilio et al., 1991). NopOUOLEC LOTOPLEG UTIAPXOUV KOL E TNV XPHON AAWY QVTLBLOTIKWY KAl TWV
naboyovwy Tou otoxeUouv. O KOWOC TOPOVOUAOTAC £lval OTL n avamtuén tng avtoxng eival
avanopeuKTn Kal ival povo BEpa xpovou pEXpL va epdaviotel. O xpovog sival SladopeTkOC yla To

KaBe avtiBlotikd kal mpodavwe uApXouv TIOAAOL TIOPAYOVTEG TIOU UTIELCEPXOVTOL OE QUTO. TNV

Sulfonamides §——
Penicillin @—
Streptomycin ——
Bacitracin 09—
Chloramphenicol §————
Cephalosporin ——=
Neomycin o
Tetracycline O——
Erythromycin @
Vancomycin @
Kanamyein &——»
Methicillin o=
Ampicillin ————»
Gentamicin &——
Carbenicilin 9———
Clindamyecin &=
Amoxicillin &—=
Piperacillin &=
Augmentin e
Aztreonam O
Imipenem @&
Ciprofloxacin &=
Quinupristin-Dalfopristin @
Linezolid ¢

Tigecycline 0=

L A

Antibictic

@ Year introduced into clinic

Cambricge Healthtech Institute, Mesdtham, M4, 2008).

From: Pray L {Antibiotic RED)

» Year of first reported case(s) of resistance

1830 1940 1850 1860 1870 1880 1830 2000 2007

Note: Some of the dates are estimates only

Ewova 1 daivetal n xpovikn Stodpopd LeETaly TG KAWLIKAC XPriong evog avtiBlotikol Kal TnG MPwTng

gudAviong avtoxng.
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Sulfonamides §——
Penicillin @—
Streptomycin @——
Bacitracin 9——
Chloramphenical g———
Cephalosporin ——=
MNeomycin o
Tetracycline ——
Erythromycin @ >
Vancomycin @
Kanamyecin &——»
Methicillin 9=
Ampicillin 89—
Gentamicin O——
Carbenicillin @———
Clindamyecin @
Amoxicillin &—s=
Piperacillin &=
Augmentin o=
Aztreanam o=
Imipenem &=
Ciprofloxacin @
Quinupristin-Dalfopristin @
Linezolid &
Tigecycline O

L

Antibiotic

Year introduced into clinic

Cambricge Healthtech Institute Mesctham, W4, 2008).

From: Pray L (Antibiotic A&0)

» Year of first reported case(s) of resistance

L |

1830 1840 1850 1960 1970 1880 1930 2000 2007

Nofe: Some of the dates are estimates anly

Ewova 1 Xpovikn Stopopa UeTaél TNG apxnc TNG XpnNong €vog avtlBlotikol otnv KAVIKN mpaén kat tng mpwitnc
EUPAVIONG TNG AVTOXNC OE QUTO.

Shaban RZ, Cruickshank M, Christiansen K & the Antimicrobial Resistance Standing Committee (2013).
National Surveillance and Reporting of Antimicrobial Resistance and Antibiotic Usage for Human Health in
Australia. Antimicrobial Resistance Standing Committee, Australian Heath Protection Principal Committee:
Canberra. Licensed from the Commonwealth of Australia under a Creative Commons Attribution 3.0 Australia
Licence.

Mapdyovteg ou cUUPBAAAOUV OTNV OVATITUEN TNG UIKPORBLAKAG AVTOXNG

Eivat ductohoyikn

H uikpoPLakn avtoxn emayetal Adyw tng ocuvexllopevng €kBeong oe avtipkpoPlakeg ouoiec. Puoikn
gmAoyr onuaivel OTL oL opyaviopol Tou elval oe Béon va MPocapUooTolV oTo TEPLPAANOV TOUG
emPBlwvouy Kat cuveyilouv va mapayouv amoyovoug (“Natural selection,” n.d.) Q¢ anotéAeopa, oL TUMOL
ULKPOOPYQAVLOUWYV TIOU €ilval o B€on va eMLBLWOOUV OTOV XPOVO EVW UTIOKELVTOL OE CUVEXN eMiBeon amd
OPLOPEVOUC avTLUKpoBLlakoUg Ttapdyovteg, Ba yivouv emikpatiioouv oto TeplpaAilov, evw avtiBeta,

ekelvol xwplg autnv tnv avtiotaon Ba xabouv (Holmes et al., 2016). Me tnv Mapodo Tou xpovou Ta
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TEPLOOOTEPA ATIO TO OTEAEXN TWV BakTnpiwy Kal Twv AowEswV ou untdpyouyv Ba elval avOeKTIKA oTov
OVTLULKPOBLOKO Ttapdyovto TIoU Xpnolpomoleital yia tn Bepameia toug, kablotwvtag autdév Tov
TIAPAYOVTA TTAEOV OVATIOTEAECHATIKO YL VA VIKNOEL TA TIEPLOCOTEPA LIKPOPLA. Me TV augnuévn xpnon
OVTLULKPOBLOKWY TOPOYOVIWY, UTIAPXEL L0 EMILITAXUVON AUTAS TNG duoikng Stadikaciog (Ferri et al.,

2017).

Ta avtplotikd aufdavouv tnv Tieon tN¢ PUOLKAG €eMAOYNC oOTou¢ Paktnplakolg TANBUopOUG,
MPOoKaAWvVTOC Tov Bdvato sudAwtwv Paktnpiwv, aufdvoviag £TolL TO MOCOOTO TWV AVOEKTIKWY
Baktnpiwv mou cuvexilouv va avamtiooovtol. AKOUN Kal o€ TIOAU XapnAd emineda aviiBlotikwy, Tt
avOEeKTIKA BakTrpla MAEOVEKTOUV KABWC UIopouv va avamtuxBouv Taxutepa oo To EUAAWTA BaKThpLo

(Gullberg et al., 2011).

H xprion otoug avBpwmoug

‘Evag onuavtlkog mapdyovtag mou TpENnel va AndBsl umoyn eival n xpnon aviBlotikwv amnd tov
avBpwrmo. Aev amoteAel €kmAnén TO yeyovog OTL TO €mimedo TwWV OVOEKTIKWY OTO OVTLBLOTLKA
ULKPOOPYAVIOUWY GUCYETI{ETOL EVTOVA HE TO €MiMedo KatavaAwong avilBlotikwy (Bronzwaer et al., n.d.;
Goossens et al., 2005). YPnAOTEPQ TTOCOOTA AVTOXNC OTA AVTLBLOTIKA UTIAPXOUV O€ XWPEC TNS NOTLAC Kall
AvatoAikn¢ Eupwrng Omou YeVIKA KOTOVAAWVOVTOL TIEPLOCOTEPA AVTLRLOTIKA amd TIG XWPEC TG BOpELag
Eupwrning (Bronzwaer et al., n.d.; Goossens et al., 2005). Ta avtiBLoTIKA TOU cuvtayoypadolvTal o€ Eva
ATopo otnV MpwtoBaduia vyeia PpéBnkav otabepd va cuvdEovTal LE TNV AVToXH TWV ouponadoyovwv
KOl TV MaBoyovwy TOU AVOTTVEUOTIKOU, € AUTA TO AVTLRLOTIKA O€ AUTO TO ATOMO. Ta avTLBLOTIKA TToU
cuvtayoypadouvtal otnv mpwtoBaduia mepiBaldn pmopel va emnpedoouv Tn BAKTNPLOKA OVTOXH OF
gvav aoBevi yla £wg kot 12 pRveg kat 600 peyaAltepog eival o aplBuog n n Stapkela Bepansiog Twv
OVTLBLOTIKWY TIou cuvtoyoypadndnkav Toug mponyoUupevoug 12 pnveg, tO00 HeyoAUTeEpn elval n

mbavotnta va amopovwBolv ta avOskTika Baktipla anod tov a.obevi(Costelloe et al., 2010).

H xprion otoug avBpwmoug €XeL AUENTIKEC TAOELG

Metal tou 2000 kat Tou 2010, n MOYKOOULA KOTAVAAWGH avTLRLOTIKWY Gapudkwy auéndnke katd 36%
(a6 54 083 964 813 tumomnolnuéveg povadeg oe 73 620 748 816 tumomnolnuéveg povadeg)(Klein et al.,
2018) [Ewkova 2]. To 76% autng tng auénong odehdtav and tnv katavaiwaon otnv Bpallhia, otn Pwoia,
otnv Ivéia, v Kiva kat tn NotTa Adplkn aviutpoowrnevav 1o 76% autAG TNG avénong. ZTig
TIEPLOOOTEPEG XWPEG, N KOTAVAAWON OVTLBLOTIKWY TOLKIAAEL onUAvTIKA avdaloya pe tnv enoxn. (Van
Boeckel et al., 2014). H tdon autr cuvexioTnke Kal Ta EMOUEVA XPOVLa KAl otnv UeAETn Twv Klein kat

ouv, daivetal 6TL n tdon petafl 2000 kat 2015 oe 76 XWPEG NTAV AUENTLKN, KE TIG XWPEG XOUNAOU Ko
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peocaiou glcodnuatog (LMIC) va cuykAivouv (Kol og HEPLIKEG TIEPUMTWOELG va Eemepvouv) Ta enineda
KOTAVAAWONG TWV XwpwV Le VPNAG eloddnua (High Income Countries - HIC) akopa kat edv o puBuog
KatavaAwong daivetal va eival pikpotepog ot LMIC and ot otic HIC. [ Ewkova 3 1. H katavaAwon
dapudkwy pmopel va ekdppaotel oe KOoTOG, aplOud povadwv, aplBud cuvtaywv i He Tn GuoLKNA
noocotnta dapuakwv(Bapog). Qotdoo, autég ol HETABANTEG Umopel va Sladépouv PeTAlD TEPLOXWYV,
TEPLDEPELWV KAL XWPWV HE TNV TAPOoSO TOU XpOvou. AUTa meplopilouV TIG GUYKPLOELC TNG KATAVAAWGCNC
avtiplotikwy oe O1eBvég emimebo. lMNa tnv avtlpetwrion tng petofAntotntag o NOY avémtuée pa
TEXVIKN Hovada petpnong, tnv KaBoplopévn Huepnolwa Adon (Defined daily dose - DDD) mou sivat n
uTtoBeTIkr pHéon &6on cuvtnPNoNnNg ava NUEpA yla €va GAPHOKO TIOU XPNOLUOTOLELTAL yla TNV KUPLOL
£€vbeln tou oe evnAilkeg. Ymapxel n povada pETpNOnG KatavaAwong aviBotikwv DDD ava 1000
KOTOlKOUG TNV nuépa. Mo mapadseypa, o «10 DDD avd 1000 KaToikoug TNV nUEpa» Hmopel va
gpunveuBel wg €€ng: oe Lo aviumpoowrneutikn opdda 1000 katoikwv, 10 DDDs tou dapudkou
Xpnolgomnolouvtal Kotd péco 6po, oe omoladnmote Sedopévn nUEPA TOu £Toug Tou efetaletal N

10/1000 (1%) tou MANBuUCUOU AaBAVEL AUTO TO GAPUAKO KADE LEPQ OE EKELVO TOV XPOVO.
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Fig. 1. Global antibiotic consumption by country: 2000-2015. (A) Change in the national antibiotic consumption rate between 2000 and 2015 in DDDs per
1,000 inhabitants per day. For Vietnam, Bangladesh, The Netherlands, and Croatia, change was calculated from 2005, and for Algeria from 2002 as data
before those years for those countries were not available. (8) Antibiotic consumption rate by country for 2015 in DDDs per 1,000 inhabitants per day. Data
source: IQVIA MIDAS, 2000-2015, IQVIA Inc. All rights reserved (https/Awww.igvia.com/solutionsicommercialization/geographies/midas).

Ewova 2 [Maykoouia katavalwon avtiBlotikwy katd ywpa 2000-2015 (A) H ardayn otnv ebvikn
katavaAwon avtiBiotikwy petaéu 2000 kat 2015 o DDD ava 1,000 katoikoug ava nuépa. Mo OAAavdia,
Kpoartia, n aAAayn eivat urtodoyiouévn amd to 2005, Adyepia arno 2002 kadwe Sev undapyouv Sedouéval.

(B) KatavaAwon avtiBlotikwv ava ywpa yia to 2015 oe DDD ava 1000 Katoikoug TNV NUEPQA.

Copyright © 2018 the Author(s). Published by PNAS. This open access article is distributed under Creative Commons Attribution
License 4.0 (CC BY). https://doi.org/10.1073/pnas.1717295115
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Fig. 2. Global antibiotic consumption by country income classification: 2000-2015. (4) Graph showing how the antibiotic consumption rate in DDDs per
1,000 inhabitants per day has rapidly increased for LMICs, while remaining nearly constant for HICs. However, as shown in B, the larger population sizes in
many LMICs result in greater total antibiotic consumption (DDDs) in LMICs even though their consumption rate (and thus per capita use) is lower. In B, each
bar reflects total consumption in the specified year for that country or group of countries. Data source: IQVIA MIDAS, 2000-2015, IQVIA Inc. All rights reserved

Ewova 3 lMaykooula katavaAwon ava katnyopia eicodniuato¢ oe kade ywpa: 2000-2015. (A) to
ypapnua Seiyvel mwe n katavaiwaon avtiBiotikwv o€ DDD ava 1000 katoikouc ava nuepa avéndnke
TTOAU ypnyopa yia ti¢ LMICs evw nmapéusive oxedov otadepn yia ti¢ HICs. Ouwg, onwc paivetat oto (B),
ot ueyadot nAnBuaouoi os moAAéc LMICs obnyouv o€ uita oAU UEYAAUTEPN OCUVOALKN KOTaVAAwaon
avtiBlotikwv (DDDs) otic LMICs av kat 0 puBuo¢ NG Katavadwong (kat apa n xprnon Kot KEQoAnv)
elvat yaunAotepn. 2to (B), n kade paBdoc¢ avtikatontpilel TNV OUVOALKN KATAVAAWGON OTO CUYKEKPLUEVO

ETOC yla €KEIVN TNV WP 1} TNV OUASA YWPWV.

Copyright © 2018 the Author(s). Published by PNAS. This open access article is distributed under Creative Commons

Attribution License 4.0 (CC BY). https://doi.org/10.1073/pnas.1717295115

Zuvtayoypadnon aviiBLoTikwy KTOC KAVIKWVY eVOEiEewy

H pelétn Fleming-Dutra kot ouv., eKTiHNOE TA TTOCOOTA TNG cuvtayoypddnong oVILBLOTIKWY amd Tou
oTOMATOC, avaAoya He TNV nAKIA Kal TN SLAyvwon Kol Ta T0C0oTA TNG AVTLBLOTIKAC Xpriong mou Ba
propoloav va gival akatdAAnAo og eVAALKEG Kot taldld otig Hvwpéveg MoAwteieg. BpéBnke OtL mepimou
34 eKOTOMUUPLO CUVTOYEG QVILBLOTIKWY ETNOLWG YL 0fele¢ AOLUWEELG TOU QVOTIVEUOTLKOU, TIou €lval
TePIMOU 0L PLOEC Ao TO GUVOAO YLa QUTEG TLG TABNOELG, UMOPEL VAL ATAV TIEPLTTEG. TUVOALKA, KOLTWVTAG
OAec TIG madnoelg, To 30% Twv Ano TOU OTOHATOC CUVTAYoyPadOUUEVWY AVILPLOTIKWY O €EWTEPLKA
Latpela, pmopet va nrav akatdAAnAeg. Tnv neplodo 2010-2011 og 6Ao Tov mMANBUoUO6 Twv HMNA 666nkav
506 cuvtayég ava 1000 dtopa Kal cUVOALKA NTav 154 ekatouplpla cuvtayEg yla avtilplotikad. (Fleming-

Dutra et al., 2016).
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Meyahn Sladopomoinon twv cuvtayoypadoUUeEVWV aVTLBLOTIKWY — SOCEWV KoL OXNUATWV

Metall twv xwpwv tng EE/EOX éxouv meplypodel peydAeg MOPaAAOYEC OTIC CUOCTACELC ylo TN
Soooloyia tng apofukiAivng(Pulcini and ESGAP AMOXDOSE working group, 2017). Meptkég Ppopeg wg
Kal 2 kat 3 popég peyahltepn 660N Ot cuvtayoypadroelg otnv Kowotnta kat 4 ¢popeg peyalltepn
600N yla TNV AVTIPETWIILON BoKTnplauiag amd eVIEPOKOKKOUG OTO VOOOKOUELD. AAAEC XWPEG £XOUV
CUOTNUATIKA XapNA£C SOOELC yia TNV aofUKAAIVN aveldptnta tng mepinmtwong. H Kpoatia, n AyyAia, ot
Katw Xwpeg kat n NopBnyla mpoteivouv xapunAég 86oelg, evw n MaAAia, n Mleppavia kat n ltaAio vPnAéc.
Ye dMeg xwpeg, onwe n EAAGda N n lomavia, oL 800&Lg elval lTe OTO KATWTEPO £(TE OTO AVWTEPO OPLO

oavaloya e TNV KAWVIKA Tiepintwon.

Tnv StadopetikdTNTA OTNV cuvTayoypadnon Twv avTLBLOTIKWY AVAUETA OTLC XWPES tNC EE avédeile kal
N HeAETn twv Imupibng kat ouv mou €6el€e OTL OKOUN Kol Ol KATteuBuvtrpleg odnyileg ylo thv
OVTLUETWITLON KOWWV aBnoswv o madlatplkoug aocbeveic Stadpépouv peTafl Twv XWPWV TOGO amo
™V emhoyr Tou avtlplotikol 1 tou cuvduaopol Twv avtlBLloTIKwY 000 Kal yla thv SLAPKELd TNG.

(Spyridis et al., 2016)

Mivakoag 3 Notuwéelg yLa Ti¢ omoies Ta ouvroua FEpAMEUTIKA oxiuata EXeL amodelydei ot ivat idlag

QITOTEAECUATIKOTNTOG UE TNV MOAPATETAUUEVH Fpancia

Ndoog Ocepanscio o HEPEC

Z0vtoun Napatetapévn

Bepancia Bepancia
Mveupovia tng kowodtntag(Dunbar et al., 2003; el Moussaoui et al., 3-5 7-10
2006; Uranga et al., 2016)
Noookopetlakn niveupovia(Chastre et al., 2003; Singh et al., 2000) <=8 10-15
Muelovedpitda(Eliakim-Raz et al., 2013) 5-7 10-14
EvSokow\takn Aolpwén (Sawyer et al., 2015) 4 10
Otela kpion xpoviag Bpoyxitidag n XA (El Moussaoui et al., 2008) <=5 >=7
Otela Baktnplakn wypopitda(Falagas et al., 2009) 5 10
Kuttapitda(Hepburn et al., 2004) 5-6 10
Xpovia ooteopuelitida (Bernard et al., 2015) 42 84
XAn- xpovia anodpaktiki mveupovonddela; Tpomomnotnuévo amno (Spellberg, 2016)
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IXETIKA Pe TNV SLAPKELD TwV BepamMeVTIKWY OXNUATWY Tou daivetal va eival oe moAAamAdola tou 7,
dalvetal OTL N LATPLKA KOWOTNTA £XEL EMNPEACOEeL amd To yeyovog otL amo to 321 ny o Kwvotavtivog o
Méyag anodaoios OTL n efdopdda Ba £xel diapkela 7 nuépeg. (Spellberg, 2016) Evtoutolg oAoéva Kait
ouxvotepa €xoupe dedopéva Tou umootnpilouv OxL Lovo OTL Ta Bpaxltepa oxnuata sival e€icou Kald
OANG OE QPKETEG MIEPUTTWOELG UTIEPTEPOUV TWV HAKPWV oxnuatwy. (Spellberg, 2018, 2016) O Nivakag 3
TEPNAPPBAVEL APKETEG TIEPUTTWOEL AOLUWEEWY YLOL TIC OTIOLEG TOL CUVTOUO BEPATIEUTIKA OYAUATA EXEL

anodeyOel OtL elval (BlaG AMOTEAECUATIKOTNTAG LE TNV TOPATETAMEVN Bepameia.

Ot aoBeveic Aapfavouv aviBLoTiKA HOVoL TOUG

H autoBeparmeia opiletal wg «n ANPn poppdkwy pe mpwtoBoulia Tou aoBevouc fi KATOTILY UTIOSELENG
GA\oU aTOpOoU, O OTolog SeV €lval TILOTOTIOLNUEVOC LOTPOG» KOl EXEL AVOYVWPLOTEL WG EVOC ATO TOUG
TPWTAPXLIKOUC AOYoug yla tnv e€€AEN tng UikpoPlakng avtoxne. (Michael et al., 2014; Rather et al.,
2017) e MEePUTTWOELS TOU Nh TpocBacn otnv TpwrtoBabula uyeia Sev eival wovomolntikn | ot
TIEPUTTWOELG TIOU oL aiaBeveig gv £XOUV TOUC OLKOVORLKOUC TTOPOUG yla va. cupBouAeuBolv éva yLlatpo,
npoodelyouv otnv mpoundeta avilPloTikwy ta omoilo Umopel va unv elvol amapaitnto n Kot ta
KaTAAANnAa yla tnv vooo toug (Ayukekbong et al., 2017). 2 apKeTEG XWPES, OL KUBEPVNOELG EMLTPETOUY
™V MWANGCN OVTLBLOTIKWY XWpPIC ouvtayr wote va Prnopolv va £€xouv ol aoBeveic mpoofacn os autd
Xwplic va xpetaletat va douv vav ylatpo (Ayukekbong et al., 2017). Ztnv Ivéia, otnv moAtteia Punjab to
73% tou mMAnBuopou Kkatéduye otn Beparmeia pkpwyv MPoBANUATWY Uyelag Kal Xpoviwv acBevelwy
péow autoBeparmeiag (Rather et al.,, 2017). ZuoTnUATIKA QVAOKOTNGON TNG XPHONG AVILRLOTIKWY OTNV
unocaxaplo Adpikr, Seiyvel otL mepimov 10 69% Twv avtiBloTikwy Sivovtal xwplg cuvtayn Latpou.
(Belachew et al., 2021) Nopopola n ewova coe TMpoodaAtn HUEAETN O XWPEG XOUNAOU Kal HECOU
eloobnuartog (Low and middle income countries) (Torres et al., 2021) & GAAeC XWPEC, OV KOL UTAPXEL
VOUOOETIKO TAAIOLO TOU amayopeUeL TNV MWANCH TWV OVILBLOTIKWY Xwplg ouvtayn ylatpou, &Sev

edapuoletal (Plachouras et al., 2010)

OL avTIANPELG TWV LATPWVY KaL TWV 0loBeVwWY

Ye plo HeAETN TIOU MpaAypATomolOnke pe otoxo tnv afloAdynon Tng otdong Kol TwV YVWOEWV TWV
YLOTPWVY OXETIKA HE TN UIKpOPLaKr avtoxf otnv Kowdtnta, Hovo to 63% Twv epwtnbéviwv avédepav
TNV avtoxn Ot AVTLBLOTIKA w¢ TPOPRANUA OTIG TOTLKEG TPAKTIKEG TOUG, evw TO 23% avédepe TNV
emOeTIKA cuvtayoypadnon avVTLBLOTIKWY WG amapaitntn yia va amodeuxBel n amotuyio mapoxng
enapkoug dppovtidag (Harris et al., 2019). AsSopévou OtL n HeAETn SlevepynBnke To 2018 otig HMA kot

EVW 0TO MaPeABOV €xouv yivel MOAATTAEG KAUTIAVLIEG TTANPOPOPNONG YL TOUG KVEUVOUG TNG aVIOXNS
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TWV HkpoBiwv ota avtiBlotikd, daivetal mwe N MAsloPndla TwWv YLATPWVY UMOTLUA TOV OVTIKTUTIO TIOU
€xouv oL OlKEC TOouC ouvnBeleg ouvtayoypddnong otn HUIKPOPLOKN avtoXr] OTo GCUVOAO TNC.
ErupePfalwvetal emiong OTL OplOMEVOL ylaTpol, oKOun Kol otav &ev Uumapxel ocadng €vdelln
cuvtayoypddnong avILBLOTIKWY UMOPEL Vo TIPOXWPEOUV GTNV XOPrYNor TOUC TOCO YLO LATPLKOUG 000 Kol

yla VOLLKOUG AOYOUG.

Juxva avadeépetal otL ol aobeveic mMElouV Toug yLaTpoUg yla va cuvtayoypadouv avtlpBLlotikd otav dev
UTTAPXEL QVAYKN YLl AUTA, OTIWE OTNV TIEpimTwon oyevwy Aolpwewv. Mpayuaty, n EAAewdn yvwoswy
OXETIKA HME TNV avroXN OTa avTIBLOTIKA CUOYeTiletol BeTlkA He TOV UYPNAOTEPO ETUMOAACUO TNG
avtiotaong (Grigoryan et al., 2007). And tnv GAAn uTtAp)ouV eVOEelelg OTL uTtApXeL pla AavBaopEvn
avtiAnyn Twv ylotpwy yla Ttic mpoodokieg Twv acBevwy Toug O ox€on HE TNV cuvtayoypadnon. H
avtiAnyn Tou LaTpou yLa TIG TPOOSOKIEC TWV YOVEWY OXETLKA LLE TN XPHON TWV aVTLRLOTIKWY anoteAovoe
TO MOVO MapAayovTa Lkavo va PoBAEP el Tnv mBavotnta xopnynong avtiBLlotikol yia oyevr Aolpwén.
Otav ol ylatpol miotevav OtL évag yoveag HBeAe avTiulkpoLako, Toug auvtayoypddnoav oto 62% Twv
TIEPUTTWOEWV OE OUYKPLON UE TO 7% Tou Otav Sev miotevav OTL 0 yovéag NOsAe avrtiplkpofLakd.
JUUTEPAOUATIKA, Ol avtAfPELC TwV oTpwy Sev OXeTI{OVTAV UE TIC TIPAYMOTLIKEG TPOOSOKIEC Twv
yovéwv. (Mangione-Smith et al., 1999). AkOUa KoL O€ TIEPLUITTWOELG TIOU OL YOVELC Ttryav e mpoodokia va
AaBouv avtiBlotika kat §gv Toug 560nKkav aAAG Toug 800NKe éval EVAANOKTIKO OXESLO EKTAKTNG OVAYKNG
ornd tov ylatpd (6nAadn, n Suvatotnta ARPYng avtBlotikwv oto péAAovV £dv to madi toug Sev
BeAtiwvotav) sixav uPnAotepn péon Babpoloyia LKavomoinong CUYKPLTIKA e TOUC YOVEIC TTou SV TOUG

600nke ox€dlo ktaktng avaykng (76 évavtt 58,9- P<.05) (Mangione-Smith et al., 2001).

H xprion otnv ktnvotpodia Kal otnv yewpyla
To mPOPANUA TTOU AVTLUETWIIL{OUKE HE TNV AVIOXN OTO aVTLBLOTIKA Sev TepLOpileTaL LOVO OTNV XpNnon
otov avBpwmo aAAd emekteiveTal Kal otnv Blopnxavia Twv tpoditwy, T6co otnv Ktnvotpodia éco Kat

oTNV YEwpyia.

ATIO T IPWTOL KLOAOG XPOVLA TNEG aAVAKAAUPAC TOUC, Ta avTLBLOTLKA Xxopnynénkav otnv Ktnvotpodio wg
CUMITANPWHATA aVATITUENG KaL TIPOANTITIKO HETPO yLa TN Helwon tng mBavotntag Aotpwéewv. Ta odEAn
™G MPowbNOoNG TNG AVATTTUENG TWV OVTLULKPOPBLOKWY OUCLWY EVIOMIOTNKAV yla TPWTN dopd Otav N
TapAmnpoiovTa amod TNV Mopaywyn OTPEMTOMUKIVNG Kal TIEVIKIALVNG yla Tov avBpwro 868nkav o {wa
ot Hvwpéveg MoAteieg Tng APepPIKAG Katd tn Sldpkela tng dekaetia tou 1940. MoAL ypriyopa ot
dAPUAKEVUTIKEG eTAlpeieg MpowBoloav EUPEWE KAl MWAOUCAV QVILULKPOPBLAKA WG CUUITANPWHA OTLS

{wotpodEg mou mpowBel TNV avamtuén. Av Kol 0 BLOAOYLKOG HNXAVIOUOG yla TV Tpowdnon tng
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avamtuéng dev eival akopo TANPWG KATAVONTOC, OL OVTLULKPOPBLOKEG oucieg etakoAouBolv va

TpooTiBevtal MayKOoUIWwG o {woTpodEG WG AUENTLKOL TAPAYOVTEG KAl yLa TNV IPOANYPN aoBevelwv.

MoAAQ avTLUIKPOBLOKA TIOU Xpnolgomololvtal o {wa mapaywyns Tpodipwy elval mavopolotuna I
otevd ouvdedepéva e TA AVTLUIKPOPLAKA TIOU XpNnoLdomolouvtal otov avBpwro. Ta mepLocotepa
OVTLULKPOBLOKA TIOU XpNOLUoTooUVTaL otn GUTLKN Topaywyh, €lval emiong MavouoLloTUTIa 1) OTEVA
ouvOebepéva e T AVTLUKPOPLAKA TIOU XpnoLuornolouvtal otov dvBpwro (World Health Organization,
2017a). H xprnon avtyikpofLlakwy ovuclwv og {wo TTou XpNOoLUOTIoOLoUVTAL yia TNV Tapaywyr] Tpodipwy
uropel va odnynoel oe mieon NG GUOLKAG emAoynG Kol thv Slddoon Paktnplwv avOekTIKWV ota
OVTLULKPOBLaKA HETOED TwV {WWV, TOL OTIOLOL 0T CUVEXELX UITOPOoUV Vo HeETadoBoUv oTov avBpwTo PEow

Tpodipwv Kal AA WV 0dwv petadoonc.

EVw UTN N TPAKTLKA €XEL WG AMOTEAEoHA KAAUTEPEG amoSOOELC TNG apaywyng alda kot KaAutepa
npoiovta kpéatoc, anotelel peilov INtnua 6cov adopd tnv poAndn Tng UikpoBLakng avtoxng. Amo ta
QTMOTEAECHATA TNC CUCTNUOTLKAG OVAOKOTNONG KOl UETA-AVAAUCNC TwV Tang Kol ouv., ¢aivetal OtL
UTIAPXEL OUOXETION TNC XPNONC Twv ovTBloTikwv ota {wa Kol otnv  Omapén ovOeKTIKWY
ULKPOOPYAVIOUWY OE AUTOUG. JUYKEKPLUEVA, OL TTOPEUPBACELS TTOU HELWVOUV TN XPron ovTlBLOTIKWY o€
{wa mapaywyng tpodiuwv cuvdéovtal pe Pelwon TOU EMUTOAACUOU ULKPOOPYAVICUWY LE OVTOXNG oTa
avTIBLloTika o€ autd ta {wa. EmumAéov, GAvNKe va UTTAPYEL ETIIONG UL TIPOLIOLO. CUCYETLON UELWUEVNG

QVTOXNG OTO AVTLBLOTIKA OTOUC avBpwIouc.

Av KOl T OTOLXELO TTOU GUVEEOUV TN XPHON AVILKPOPLAKWY 0UCLWV oTa {wa UE TN MIKPoBLaKNA avtoxn
oTovV AvOpwIo elval MEPLOPLOPEVA, N CUUBOUAEUTIKN opdda tou Maykooulou Opyaviopou Yyeiag, yla
TNV OAOKANPWUEVN ETLTAPNON TNG UIKPOBLOKAG QVTOXNG, CUVECTNOE TNV HELWON TNG XPNONG LATPLKWG
ONUOVTLIKWV QVTLLKPOBLOKWY ouolwv ota {wa. EmumAéov, avédepe OTL T v AOyw avtlpkpofLlaka Ba
MPEMEL va. amayopelovtal pntd TOCOo yla TNV Mpowbnon g avamtuéng 600 Kal yla thv mpoAngn
aoBevewwv(World Health Organization, 2017a). NMpoonaBwvtag va SLacwoouV Ta VEA OVTLBLOTIKA TTou
uropel va avamtuxBolv mpocBecav kat auth tn SnAwon «Kdabs véa katnyopla avtiplkpoBlokwy
OUGCLWV I VEOG OVTLULKPOBLAKOC cUVSUACHOC TTOU avartUooETAL YLa Xprion otov avBpwro Ba Bewpseitol
£EQLPETIKA ONUOVTLKA YLa TV avBpwrtvn LaTPLKr, KTOC €dv KotnyoplomolnBei Stadopetikd amod tov
MOY.». TéAog, onuelwvetal OtL poAovotl ol katsuBuvtnpleg odnyieg adopolv Hovo TN XPAON LOTPLKWE
ONUOVTLKWV OVTLULKPOBLOKWY ouclwv og {wa mapaywyng tpodipwy, n clotacn ya Thv anayopeuch

™G MEAAOVTIKAC XPNONG OQVTLUKPOBLOKWY OUclwv Tou &gv €XoUV aKOun XpnotpormownBei otnv
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napaywyn tpodiuwv, Ba Tpinel va spapuoletal yla OAEG TIC QVILUKPOPLAKEG Xproelg os {wa

napaywyng tpodipwy Kot os puTd.

TNV HeALTn Twv Van Boeckel kal ouv, mou €6waoe TNV MPWTN TTAYKOOULO ATELKOVION (228 XWPEG) TG
KOTAVAAWONG OVTLBLOTIKWY oTa {wa, UTOAOYIOTNKE OTL 0 GUVOALKOG aplBuog Ba auénbel katd 67%
petaty 2010 kat 2030 kot evéexopévwg autd va B£cel oe KivBUvo TNV OTMOTEAECUATIKOTNTO TWV
OVTLULKpOBLOKWY ouclwv otov avBpwro(Van Boeckel et al., 2015). Téco otig ektiunoelg tou 2010 600
Kot yta to 2030, n Kiva kat ot HMA Bpiokovtal otnv kopudr oTnV MAyKOoULA KATAVAAWGCN aVTLBLOTIKWY
{wwv Kal mévte XWpPeG, N Bpallhia, n Pwola, n Ivéia, n Kiva kat n Notwa Adptkn (ot Aeyoueveg BRICS), Ba

gudavicouv avénon 99% otnv katavalwon (Ferri et al., 2017; Van Boeckel et al., 2015).

To meploootepa GuTODAPUAKO TIPOOTATEUOUV TIC KOAALEPYeEleG amd évtopa Kol ¢utd, oA ot
OPLOPEVEC TIEPUTTWOELS TA aVTLUKPoPLakd dutoddpuaka XpnoLUomoloUvTal Yo TNV pootacio and
S1apopouC UIKPOOPYOAVIOHOUC OTwC PBaKTrpLla, oucg, HUKNTEG, GUKLa Kol mpwtolwa. H umepPolikn
Xpron moAwv TEtolwv PputoPapUAKWY OE MO TTIPOoTIABela va €xoupe udPnAotepn amddoon Twv
KOAALEPYELWY, EIXE W QMOTEAECUA TNV AVANTUEN QVTOXNG EVAVTLO OE QVTLULIKPOPBLOKOUG MOPAYOVTEG.
Eml tou mapodvrog, umapyouv mavw omo 4000 avripikpoflakd GutodAPUOKA EYYEYPOAUUEVA OTNV
Environmental Protection Agency (E.P.A) twv HMA kal mwAouvToL oTnV ayopd, YEYOVOG ou Seixvel TNV
gupeia xpnon auvtwv twv mapayovtwv(US EPA, 2013). Elval XOpOKTNPLOTIKO OTL N ToootnTa Twv
edappoopévwy dutodpapudkwyv mou ¢Bavouv ota mapdotta-otoxoug eival <0,1% Kkal to UTOAouto
MOAUVEL 6AOUG TOUG GAAOUG TTOPOUG. QG €k TOUTOU, N LOAUVEN Tou £6ddouc, Twv USATWY Kal TOU aépa
Katd >99% tng epapuolopevng §0ong £xeL coPapég eMUTTWOELS otn dnudola vyeia (Ramakrishnan et

al., 2019)

MeptBaAlovtiki poAuvon

Ta un enefepyaopévo AUpato and GapUoKEUTIKES BLOUNXOVIEG TTOPAYWYNC, VOGOKOUEL Kal KAVIKEC, KaBwg
Kol N akatdAAnAn StadOson axpnotuomnointou A Anypévou GopUAKou Umopouv va ekBEcouv Tta UkpoBLa oTo

niepBAAAOV o€ avTIBLOTIKA Kol va tpokaAEéaouv tnv e€€ALEN tn¢ avtiotaong(Ahmad et al., 2017).

O pOAOG TNG MPOTITUXLAKAC EKTTaiSeuoNC

Mapolo mou €xouv evrtormiotel moAlol AdyolL mou ocupBdaAlouv oto TPOPANUO TNG OKATAAANANG
ouvtayoypddnong avtBLOTIKWY, TPOoHATEC TTPOCTIADELEG ETUKEVTPWONKAV OTNV KATAVONGCN TN OTACNG
KAl TNG Yyvwong Twv GoltnTwV LaTPLKNAG, TwV UEAAOVTIKWY cuviayoypddwv mou Ba emnpedcouv to

oUOTNUA UYELOVOULKNG TteplBaA NG yla Ta eMOpeva Xpovia
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MEAETEC TTOU QUMOTUTIWVOUV TLG amOELG KAl TN 0TAON TwV GOLTNTWV LATPLKAC YLoL TNV cuvtayoypddnon
QVTLULKpOBLOKWY €xouv amodeifel oe peydlo Babud otL evw avayvwpilouv tn onuaocia TnG OUVETNG
ocuvtayoypdadnong, atcbdavovtal 0tL n eknaideuon toug dev Sivel Epdacn kal adnvel KEVA OTh yvwon
TOUG OXETLKA HE TN XPron Kol cuvtayoypadnon aviukpoplakwy ovcwwv (Dyar et al., 2018, 2014). And
™V GAAN eival aocadEg To KATA MOCOo UL EKTIALOEVUON YLl TNV OVTLULKPOBLOKA €moTacio vwplg otnv
KOPLEPA €VOC LATPOU Kal Nén amd tnv oXoAn €ival Ul QIMOTEAECUATIKA OTPATNYLKA Yyl TNV
KATATIOAEUNON TNG HLKPOPBLAKNG avTOXNG KoL TN LElWON TwV CUVOALKWVY TTOCOOTWV avtoxng (Silverberg et
al., 2017). MéxpL orjlepa, OE TPOTITUXLAKO €TiMESO, £XOUV UTIAPEEL AlyEG OAOKANPWHEVEG OELOAOYNOELG
TWV  TPoypoupaTwy  StdackaAlag TG  QVILUIKPOPLAKAG  €mloTOoia¢ KAl  TNG  OUVOALKAG
amoteAeopatikotntog (Castro-Sanchez et al., 2018). EmutAéov, sivol acad£C TO KATA MOCO QUTA T
T(POTITUXLAKA Tipoypappata Sidackaliag aviipikpoBlakng emntotaciog petadpalovtal os KATAANAN

KALVLKN TIPOKTLKI 0pYOTEPQ.

Mavtwg, umapyxouv avodopég mou Seiyvouv OTL Tpomtuxlakol ¢oltnTeG mapouctalouv GNUAVIKO
evbladépov va AdBouv emumA€éov ekmaideuon KOTA TN SLAPKELD TWV MPOYPOUUATWY OTIOUSWY TOUG yLa
v avtuikpoflakn emiotacia (Abbo et al.,, 2013; Dyar et al.,, 2018), yeyovocg mou umodnAwvel OtL
HAaMov Oev Sivetol opket €udacn otn opbn ocuvtayoypddnon avilUKPOPLOKWY OUCLWV oTa

EKTIALSEVUTIKA TTPOYPAULLATAL.

EldkoTepa yla tnv EAAASQ, €€ 60wV yvwpiloupe, UTIAPXEL LOVO pia peAétn mou mepleAapBave EAAnveg
doLtNTEG LOTPLKAG, N omola £6&l€e OTL epLOcOTEPO Ao To 80% Twv doltnTwy LaTPLKNG otnv EAAGda
milotevay OTL XpelAlovTaL TTEPLOCOTEPN EKTIALSEVON OXETIKA e TN Xprion avtiBlotikwy (Dyar et al., 2018).
Qotooo, ta Slobéolpa otolxeion Mpogpxovtal amo PIKPO aplBud EAANVWY ¢oltnTwy LaTPLKAC Kal Ta
TIOAUKEVTPLKA QIMOTEAEOUATA TIAPOUCLAIOVTOL OF OCUYKEVIPWTIKA Hopdn, Xwpic va emitpémovral
OUYKEKPLUEVA OUUMEpAopata Tou Boa umopoloav va  xpnotpomownBolv yla tov oxedlaouo

TEKUNPLWUEVNC TapéuBaong otnv EANGSa.

To mpOPAnpa TNG XPONG TWV AVTLBLOTIKWY Kat N UikpoBLakn avtoxn otnv EAAGSa

Avtoxn ota avtiflotikd otnv EAAada

To 2015, petaéd Twv Ywpwv tou O0IA (Opyaviopog Olkovouikng Zuvepyooiag kot Avamtuéng), n
Toupkia, n Kopéa kot n EAAada sixav ta upnlotepa mpoPAendueva oo TOCOOTA avioxng (mepimou
35%) ta omoia nAtav entd ¢opég vnAdtepa oe olykplon Pe TNV loAavdia, TG Katw Xwpeg Kal

NopBnyla, oL omoleg €xouv Ta XapunAotepa Mocoota (repimou 5%) (OECD, 2018).
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H avtoxn ota avtilotikd sivat upnAn otnv EANGSa cUpdwva Kot pe Tig ekBéoelg tou ECDC (European
Centre for Disease Prevention and Control, 2018) kol n xwpo ovadEpel cuoTnUatikd vPnAdtepa
TIOCOOTA AVIOXNG Ao Tov HEoo 0po NG E.E og Stddopa avtiBlotikd ot in E. coli, Klebsiella pneumoniae.
Y€ UEPLKEC MEPUMTWOELG, N EAAGSa KaTéxel Ta uPNAOTEPA TOCOOTA TToU SnAwvovtal og 6An tnv E.E 6mwg
yla mapadewypa n avroxn tng Klebsiella pneumoniae otig dAovopokivoAoveg (66.9% ; EE/EOX péoog
31.5%) (European Centre for Disease Prevention and Control, 2018). Ztnv mo npocdatn £€kBeon Tou
ECDC (Antimicrobial consumption in the EU/EEA: Annual Epidemiological Report for 2019, 2020), n
Klebsiella pneumoniae gudavile 66.5% avtiotaon ot kepahoomopiveg 3ng yeviag, LOALG SeUTeEPN amo
™ BoulAyapia (75.5) kot TIOAU pakpUTEPA QO TOV HECO OPO OTABULOUEVO yia Tov TAnBuopol EE/EOX
(31,3%); H avtiotaon tng Klebsiella ota kapPamnevéueg ival n vPnAotepn HETOED TWV XWPWV TNG
€kBeong (58,3%), MoOAU uPnAotepn amo tn Seutepn (Poupavia, 32,3%) Kol MepLO0OTEPO Ao 7 OopEG
uPnAGTEPO OE CUYKPLON E TOV LECO OpOo OTABULOUEVO Yo Tov TANBUoO EE/EOX (7,9%). To (610 LoyUel
yla tnv avtiotaon tng Pseudomonas aeruginosa oti¢ AouopoKLvohoveg Tou eival 46,8%, deutepn povo
amnd tnv Poupavia (52,2%) kat untepSumAdclog og mAnBuoud EE/EOX -otabuiopévog pécog 0pog 18,9%.
To emheypéva otolyeia autng tng €kBeong mou akoAouBoulv oTig £lkoveg Seixvouv To péyeBog tou

npoBAnuartog otnv EAAGSa. [ Ewkova 4, Elkdva 5, Ewova 6]

H avtoyn ota avtiplotikd amoteAel eniong mpdPAnua Twv {wWwv yla TNV mopaywyn Tpodipwy Kabwg Kot
Twv {Wwv ouvtpodldg otnv EAAASO. & evopUOVIOUEVEG PeAETEG SoKlpwy tNG EE mou €Aeytav tnv
oavtoxn oe E. coli kot Campylobacter ota moulepikd, ¢aivetol OTL To amopovwBévta oteAéxn otnv
EAAGSa ntav amd ta mio avOektikd ota avtiflotikd otnv EE. EmumAéov, avadépetal n petadoon

yoviSiwv mou mapéyxouv avtiotaon ota {wa cUVTPodLAG.
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European Centre for Disease Prevention and Control. Antimicrobial resistance in the
EU/EEA (EARS-Net) - Annual Epidemiological Report 2019. Stockholm: ECDC; 2020.
Stockholm, November 2020 (Figure 5)
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Mnyn: European Centre for Disease Prevention and Control. Antimicrobial resistance in
the EU/EEA (EARS-Net) - Annual Epidemiological Report 2019. Stockholm: ECDC; 2020.
Stockholm, November 2020 (Figure 5)

KatavaAlwon avtiBlotikwv otnv EAAada

Ye €kBeon tou ECDC tou 2020, n katavaAwon oavtiplotikwv oe DDD ava 1000 katoikoug tnv nuépa
ntav 34,1 kat n uPpnAdtepn peTall Twv Xwpwv TG EE. MoAL uPnAdtepn oe cUYKPLON HE XWPES TNG
Bopelag Eupwring omwg ot Katw Xwpeg (9,5) A n 2oundia (11,8). NapdAinla, Atav vPnAdtepn amd
AaAAeg xwpeg t™¢ Notog Eupwring onwg n lomavia (24,7) A n Italia (21,7). Tnv la nepiodo, n péon
ouVoALKA KatavdAwon otnv EE/EOX ntav 19,4 DDD ava 1 000 katoikoug tnv nuépa. (Antimicrobial

consumption in the EU/EEA: Annual Epidemiological Report for 2019, 2020). Napopola ATav n elkOva



Tou Teplypadetal o mpoyevéotepeg ekBEoelg (European Centre for Disease Prevention and Control.
Antimicrobial consumption in the EU/EEA, annual epidemiological report for 2018. Stockholm: ECDC;
2019, 2019).

H akatdMnAn xpnon oavtBotikwv otny EAAGSa emnpealetal amd moAAoUG Tapdayovieg, OMwg ol
OKATAAANAEC TPOKTIKEC ocuviayoypddnong Twv KAWLKWV LATpWVY, N Tiieon omd toug acbeveic va
ocuvtayoypadoUv Kol Ol OVEMOPKELG pubuloslg Tou ouotuatog uyeiag. H akat@AAnAn xpnon
avTLBLOTIKWY gival SLadeSopévn OXL LOVO 0€ VOOOKOUELAKA TepIBAAAOVTA KAl OTNV KOWOTNTA, aAAd Kal

ot KThvotpodia/yewpyla.

TNV KOWOTNTA, N KOUTOVAAWON QVILULKPOBLOKWY OUCLWV YLO CUCTNUOTIKA Xpron Atav ota 32,4 DDD
ova 1000 katolkoug TNV NUEPQ, EVW CUYKPLTIKA O Péoog Opog EE / EOX ntav 18,0. EmutAéov, eival
vPNnAOTEPOC Ao TIC XWPEC Me TNV SelTepn Kal Tpitn avadepOuevn KATAVAAWGCN GTNV KOWOTNTA ToU
glvat n Kumpog pe 30,0 DDD ava 1000 katolkoug TV nuépa kot n Poupavia pe 24,0. Na onpelwdel edw
oTL n Kompog avadeEpel xprion oe 0Ao Tov topéa TnG ¢dpovtidag (total care data) kal £€tol auto TO
voupepo Bev eival Aueca cuykpiowo pe autd tng EAadag. E€stalovtag tnv avaloyia katavaAwong o
TEeVIKIAlveG eupéog daopatog, Kebahoomopiveg, HakpoAlSia (ektog amd epuBpopukivn)  Kat
$dOopoKIWVOAOVEG TIPOG TNV  KATAVAAWON TEVIKIAlVWY otevol  ¢GAaopotog, KehaAooTopiveg Kot
gpuBpopukivn ekppalopevn oe DDD ava 1 000 katoikoug tnv NUEPO EVOVTL TNC TIEPLOPLOUEVNG
KOTavaAwong otevol GpAoHATOG avTIBLOTIKWY oTnV Kowotnta, n EAAada ntav oto 5,1 pe péoco 6po 2,8
KOL TIOAU XOapNAOTEPN amo AAAeC xwpes onwg n MdAta (20,0), n Ouyyapia (13,6), n ZAoPakia (8,3).
(Antimicrobial consumption in the EU/EEA: Annual Epidemiological Report for 2019, 2020)

ItV UeAETn Twv MaAtélou Kal ouv. Tou 2016 OXETIKA LE TNV XPHON QVTLBLOTIKWY yla AOLUWEELS TNG
KowotnTag mou SlevepynOnke og €VNALKEG TIOU VOONAEUOVIAV OE VOOOKOUELD Tnv mepiodo Maptio-
lovAlo tou 2014, avédelte uPnAd MOoOOTA XPNOoNG. ZUYKEKPLUEVA, TO 94.8% TWV CUHUETEXOVIWV
onavtnoe OtL eixe AdBeL touldylotov pla Beparmeia pe avilBloTika TV TponyolUevn xpovid(2013).
Movo 1o 68% Ttwv avtiBlotikwy eixav §00el petd anod ¢uoikr e€€tacn amo ylatpo. YIpxe £€va mooootod
17,2% mou 666nke and tnhedwvou xwpic e€étaon, 17.2% and dpapuakomold xwpic ocuvtayn Kol eva
T0o00TO 3,8% Tpe avilBloTikd and autd mou Adn eixav pelvel oto omitL anod mponyoUUEVN aywyn.

YuvoAikad o k&Be evihikag EAaBe 1,4 aywyEg avtiBloTikwy To ponyoluevo £tog. (Maltezou et al., 2016)

Ye pia peAétn twv Kouphapmd kat ouv. n omola e€étace TIC cuvtayoypadnoelg avTiBLOTIKWY OF

naldlotplkolg acBeveic otnv kowotnta petafd lovAou 2010 kot louviou 2013 otnv EAMGSa
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xpnotpomnotwwvtag dedopéva tng IMS maAt avadeixbnke peydAn xpnon avtBlotikwy os maltdlatplkolg
aoBeveig. H IMS elval pia Baon Sebopévwv otnv omnola kataypadetat 1o 100% Twv cuvtayoypodroswv
oTh XWwpa ano éva tuxaio delypa 625 ylatpwv mou anoteAoly To 2,5% OAwV Twv ylatpwy T EANGdag.
davnke OTL yla TtV Teplodo NG HeA€tng €yvav 1100 (1099-1101 95%Cl) cuvtayoypadnroelg ava 1000
aoBeveic ava £€trog. OL ouvtayoypadroelg eival meploocdtepeg ota maldld PLKPAG NALKiag Kol 600

au&avetal n nAkia EAattwvovtal.

Auto 10 Tooootd (1,1 / avBpwrmo£tog) eival petatyd twv vPnAotepwv pall pe tnv Itoiia (1,3 /
avBpwroTog ota maldla €13 etwv 2006) (Clavenna et al., 2009) kat tov Kavada (0,9 / avBpwmnoétog
ota naldid, 19 £tn to 2001)(Del Fiol et al., 2013) oe avtiBeon pYe TO MOCOOTA TOU avopEPBnNKav otn
leppavia (0,7 / avBpwrnogtog to 2004-06) (Holstiege and Garbe, 2013). AUt Tl CUYKPLTLKA OTOLXELD
oUudwva He TOUG ouyypadeic eysipouv avnouxleg OXETIKA HE TNV  KATAAANAOANTA TNG

ouvtayoypddnong avtiBlotikwy yia motdid otnv EAAGda.

Avtiotolxn HeAétn otoug eviAlikeg pe tnv dla peBodoloyia avédeils ot mepimou 1/3 (33,5%) twv
QVTIBLOTIKWY TIou cuvtayoypadndnkav Atav ywa SLoyvwoeL, oTig omoiec dev evdeikvutal n xpnon

avtiplotikwy. (Kourlaba et al., 2016)

Mépo¢ Tou MPoPAAUOTOC OTNV KowoTnta ¢oivetal va eival n TPOKTLKN TNG AmOKTNONG aVILBLOTIKWY
Xwpig tatpk ouvtayn. H EANada £xeL To xapnAOTePO MOCOATO XOPNYNong avILBLOTIKWY oo LoTpo oTo
79%, ue tn Poupavia deUtepn (84%) kai tnv Kumpo tpitn (86%)(European Commission. Directorate
General for Health and Food Safety. and TNS Political & Social., 2016). MapdAo mou umnapxel vopoBeaia
ard to 1973(96/1973) autr] gv ATaV AmOTEAECHATLKA KAl 8eV ePpapudOTNKE OMWE OMESELEE UL LEAETN
Tou 2010 Omou oL gpeuVNTEG KaTtddepav va TPOUNBeUTOUV avtiBloTikA Xwplg aTplk cuvtayn anod
dappakeia otnv ABriva (Plachouras et al., 2010). Zuykekpipéva, emokédBnkav 174 dapuakeia otnv
gupUTEPN TIEPLOXN TWV ABNvwv (5% Twv dappakelwv tng meploxng) kat InTtnoav xwpig cuvtayn éva 1
Koutl ApofukiMAivn-kAaPoulavikd kat 1 kouti oumpodAofaocivn. Katdadepov va mpounbeutolv
ApoSuKAALVN-kKAaBoulaviko xwpig cuvtayn oto 100% Twv MEPUTTWOEWV VW opodAofacivn oto 53%.
InuewwTtéov OTL N xopnynon owmpodAofocivne ntav meploplopévn kal Ba émpemne va Slvetal povo pe
£l61k ouvtayn amo ta dappakeia. Mpoodata, Beomiotnke vopobeoia yla TV OVIWETWILON TOU
npoBARuatog tng VPNAAC KOTAVAAWONG AVTLRLOTIKWY OTNV KOLWOTNTA UE TNV €MLBOAA TG XOPNyNnong

OVTLBLOTIKWY HOVO UE LaTpLkr) ouvtayn ota dappakeio (N4675/2020 — DEK A 54/11.03.2020).
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2TOV VOOOKOMELOKO TOMEQ, N KatavaAwaon otnv EAAada eival 1,68 DDD ava 1000 katoikoug thv nuépa
Kol gival xapnAdtepn anod tov péco o0po oe EE/EOX mou eival 1,77, kaBwg Kol amd and AAAeG VOTLEG
XWpeg Onwe n MdaAta (1,99) kat n ItaAia (1,89). Qotdéoo, 10 MOCOOTO TwV YAUKOTEMTLSiwY, Twv
kedaloomoplvwy 3n¢ Kal 4ng YEVLAG, TWV LOVOUTIOKTAUWY, TWV KapPamevEépwy, Twv ¢BopokLVoAovwy,
TwWV TMOAUPUEWVWY, TG TumepakiAivng, T AwveloAidng, tng tedizolid kat tng damrtopukivng (DDD ava 1
000 KaTolKkOUC TNV NUEPA) QMO TN OUVOALK) VOOOKOWELAKN KOATAVOAWGN QVILBOKTNPLAKWY YL

cuotnuatikn xpnon ivat uPniég os 50,8 os olykpLon pe Tov PHEco 0po tng EE / tou EOX (33,7) kot amd

H ta&wvopnon AWaRE kata IOY

H ta&wounon IpocPacn, [apakorovdnon, Eeedpeio — [Access, Watch, Reserve (AWaRe)] tov avtipiotikedv
avantuxOnke yla va Bondroel otn pHeiwaon TNG LIKPOBLAKAG avTtoxng Kol va BonBroet otnv avamtuén epyaleiwv
Slaxeipong avtBlotikwy. Ta avtiBlotikd taflvopouvrtal os SLadOopETIKEG OUASEC yla va KatooTel pdavic n
onuaoia TnG Kat@AAnAng xpriong toug. lMpoopiletat va xpnowiomolnBel wg epyadeio yla TNV KAAUTEPN

UTOOTNPLEN TWV SPACTNPLOTATWY TAPAKOAOUONGNG KOl EMILOTAGCLAC TWV AVTLRLOTIKWY OE TtayKOGULO emtinedo.

Access: Autp n opada mepAapBAVEL avTIBLOTIKA TIOU €ival SpacTika €vavtl o€ éva Peyalo aplBuo amo
ouxva evaicbnta maboyova. Exouv emiong XapnAOTePo SUVAMLKO QVATITUENG AVTOXNG QO TA AVTLBLOTIKA
OTIC GAAEC opddec. Ta avTIBLOTIKA O QUTH TNV OGSO CUVIOTWVTIAL WC ETAOYEG EUTELPIKNG Bepameiog

TPWTNG 1 §€UTEPNG YPOUMAG LA AOLUWEELG.

Watch: Ta avtBotikd autig tg opadog £xouv uPnAOTEPO SUVOULIKO avamtuéng avtoxng Kot
MEPAAUPBAVOUV TOUG TEPLOCOTEPOUG QMO TOUG MOPAyovTe UPNANRG mpotepalotnTAg UETOED TwV Kplolpa
ONUAVTIKWY avtidikpoBlakwy ouvowwv yia tnv tatpikr (Critically Important Antimicrobials for Human
Medicine). ©a mpénel va Bewpolvtal TPOTEPALOTNTA KOl BACIKOL OTOXOL TWV TPOYPAUUATWY EMLOTACLAG.
Oplopéva avtiplotikad Watch cuvictwvtatl wg Bactkég eMAOYEG EUTIELPLKWY BepaATELWVY TPWTNG 1) SeUTEPNG

VPOLLUNG YLO TIEPLOPLOUEVO OPLOUO AOLUWEEWV.

Reserve: Ta avtiBlotikd autng tng opadag Oa mpémnel va Bewpouvtal «emAoyr] €oXatng avaykne» kat Oa
TPETIEL VA Tipoopilovtal Hovo yla T Bepameia emBeBALWUEVWY 1) TIIOAVWV AOLUWEEWY ATIO 0PYAVLOUOUG
avBeKTIKOUG ota avTlBLotikd. NMapolo mou ta reserve avilBLOTIKA Ba TPEMEL val eival TpooBactua, n xprnon
Tou¢ Ba TPEMEL va TTPOCAPUOLETOL O TIOAU CUYKEKPLUEVOUCG 0.0BeVELG, OTIOU OAEG Ol EVOAAOKTIKEG AUOELG
elte €xouv amotUxel eite Sev eival KATAANNAEG. Oa PETMEL VO TPOOTATEVOVTAL Kal Vo Bewpouvtal Baactkol
OTOXOL TIPOTEPALOTNTOC TWV €BVIKWV Kot SlebBvwv mpoypaupdtwy Slaxeipltong ywo T Statrpnon tng

OQMOTEAECUOTLKOTNTAG TOUC.
ITnyy:https://apps.who.int/iris/handle/10665/327957
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AAAEG VOTLEG XWpeG (lomavia oto 45,7 kat n ItaAla oto 44,5) (Antimicrobial consumption in the EU/EEA:
Annual Epidemiological Report for 2019, 2020). TautOXpOVA, OTO VOOOKOUELOKO TeplBAAAov, n EAAGSa
napoucLalel tov uPnAOTEPO EMUTOAACHO VOOOKOUELAKWY AoUwéewv oto 10% tnv mepiodo 2016-17,
otav n EE/EOX PBpioketal oto 6,5% (Suetens et al., 2018). Ztnv (6la HEALTN, AUTEC OL AOLUWEELG oTNY
EAAGSa cuoxetiotnkav €miong pe uPNAd MOCOOTA UIKPOPLAKAG OVTOXNG. JUYKEKPLUEVA, EVW CUVOALKA
otnv EE n avtoxn twv Enterobacteriaceae otig kapPamevéueg Arav 6,2%, n EAAada eixe to uPnAotepo

Too0oTO UE 43,7%.

H nepintwon twv kapBanevéuwyv Kat Twv MOAVUUELVWV

E€etalovrag TNV KATOVAAWGN KAPPBATEVERWY, ULAG OUASAG OVTLBLOTIKWY TTOU XPNOLUOTIOLoUVTaL KUPLWG
og voookopeia yla t Slaxeiplon aoBevwy pe TOAUAVOEKTIKA gram-0pvNTIKA BaKTApLa o pia poodatn
kowr €kBson twv ECDC/EFSA/EMA, n EAAGSa elval poALg SeUtepn PeTd Th MAATO Kal TIEPLOCOTEPO ATO
3 ¢dopég mMavw amno Tov oTabuLlopévo pEco Opo TG EE onwg dalvetal xapakinplotikd otnv Ewova 7.
(European Centre for Disease Prevention and Control (ECDC), European Food Safety Authority (EFSA) and
European Medicines Agency (EMA). Third joint inter-agency report on integrated analysis of consumption
of antimicrobial agents and occurrence of antimicrobial resistance in bacteria from humans and food-
producing animals in the EU/EEA, JIACRA IIl. 2016-2018, 2021). AfileL va onuewwBsi otL ot
KapBamnevéueg Bewpolvtal pLo opada avtiBLOTIKWY TEAEUTALOC YPAUNG KAL TTIOPOAO TIOU AVIKOUV 0TV
opada napakoAolBnong(WATCH) tng tafvopnong WHO AWaRe (World Health Organization, 2019a)
Katnyoplomolouvtol  emiong w¢ E€alpetikd  Inupavtika  Avtikpoflakd  (Critically  Important
Antimicrobials ) yia tnv watpikn. EnumAéov, n (St €kBeon mpooSlopllel Lot OTATIOTIKA CNUAVTLKEA BETIKN
OUOXETION HeTOEU TNG KOTAVAAWONG KOPPOMEVEUWV KAl TNG aQVIOXNG OTnv KapPamevéun os

anopovwOévta oteAéyn K. pneumoniae kal Escherichia coli.

Ot moAvpuéiveg, Bewpolvtal avtiBLOTIKA €0XATNG AVAYKNG KOl Xpnolpomolouvtol ylo th Bepansia
Aouwéewv mou mpokaAouvtal amd ovOeKTIKA OTIC KapPATIEVEUEG gram-apvNTIKA Baktipla. Avikouv
otnv ouada "Reserve" otnv Tafwounon AWaRe tou MOY (World Health Organization, 2019a) ko
Bswpeital amd tov MOY wg Highest Priority Critically Important Antimicrobials (HPCIA) otnv Latpikn
(World Health Organization, 2019b). Kat og aut tnv nepimtwon Twv €€ALPETIKA KPIOWWWY aVTLBLOTIKWY,
n EAAGSa sivat mpwtn otn KatavaAwon otoug avlpwnoug HETalU OAwV Twv Xwpwv TN¢ EE clpudwva pe

v 8l €kBeon (Ewkova 8). EmumAéov, Koltalovtog TNV HECN KATAVAAWGN TOAUMUEWVWY (OTOBULOEVN
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yla tov mAnBuouo), n EAAada moapouciaoe oTATIOTIKA ONUOVTLKA auénon Katd th Stapketa tou 2010 Kot
tou 2019 petafy twv xwpwv tng EE/tou EOX. (Antimicrobial consumption in the EU/EEA: Annual
Epidemiological Report for 2019, 2020)

Ewova 7

Austria*
Belgium
Bulgaria
Croatia
Cyprus
Denmark
Estonia
Finland
France
Germany™*
Greece
Hungary
Iceland*
Ireland

Italy

Latvia
Lithuania
Luxembourg
Malta
Metherlands
Morway
Paoland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom
Weighted Average

o 0.05 0.1 015 0.2 0.25
Consumption of carbapenems, zo1y (total consumption in DDD per 1,000 inhahitants per day)

An asterisk (*) denotes that only community consumption was provided for human medicine. The population-weighted mean proportion (%) of the hospital sector
from the zo17 total national consumption of carbapenems for EU/EEA countries providing data for both sectors is 94.4%. The weighted mean figure represents the
population-weighted mean of data from included countries.

Ewkova 7 KatavaAwon kapBansveuwv otous avipwinous ekppacuévn ws DDD ava 1000 katoikoug

ava nuépa kata ywpo otnv EE/EOX - 2017

Mnyn : European Centre for Disease Prevention and Control (ECDC), European Food Safety Authority (EFSA) and
European Medicines Agency (EMA). Third joint inter-agency report on integrated analysis of consumption of
antimicrobial agents and occurrence of antimicrobial resistance in bacteria from humans and food-producing
animals in the EU/EEA, JIACRA IIl. 2016—-2018. Stockholm, Parma, Amsterdam: ECDC, EFSA, EMA; 2021. Figure 9,

page 21
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b) in humans only

Austria®
Belgium
Bulgaria
Croatia
Cyprus
Denmark
Estonia
Finland
France
Germany®
Greece
Hungany
lceland*
Ireland

Italy

Latvia
Lithuania
Luxembourg
Malta
MNetherlands
Marway
Paoland
Partugal
Romania
Slovakia
Slavenia
Spain
Sweden
United Kingdom
Weighted Average

o 0.05 0.1 015 0.2

Consumption of polymysing, 2017 (mg/kg of estimated biomass)

An asterisk (*) denates that anly co
fram the 2 ital nati
Notes: 1) The estimat
faod-producing anim

mmunity consumption data was provided for human medicine, The population-weighted mean propartion (3 of the hospital sector
stign of polymyxins for EUJEEA countri siding data for both secters is go.1%

ented are crude and must be interpreted with caution. For limitations hampering comparison of antimicrabial consumption by humans and

ase ses Section 14

z) The weighted mean figure reprasents the population-weighted mean of data fram thase countries included.
3) There was no consumplion of pelymyxins in food-produ, mals in Finland, lceland and Norway.
&) There was no consumption of polymyxing in humans in lceland and Lithuania,

Ewkova 8: KatavaAwon noAupuvéivwy oe avIpwnou, oTaduLouEva yia tov mAnduouo, ava Xwpo o

29 ywpec tn¢ EE /EOX — Mdvo otov avdpwrto to 2017

Mnyn: European Centre for Disease Prevention and Control (ECDC), European Food Safety Authority (EFSA) and European
Medicines Agency (EMA). Third joint inter-agency report on integrated analysis of consumption of antimicrobial agents and
occurrence of antimicrobial resistance in bacteria from humans and food-producing animals in the EU/EEA, JIACRA Ill. 2016—

2018. Stockholm, Parma, Amsterdam: ECDC, EFSA, EMA; 2021. Figure 32b, page 52

Ooov adopad ta {wa mapaywyn Tpodpipwy, UNAPXOUV TIEPLOPLOMEVA OTOLXELOL OXETIKA HE TN XPrion
avTtipLotikwy, kaBwg n EAAGSA ApXLoE VA GUUHETEXEL LOVO otnv Eupwmnaikn Emtripnon tng Ktnviatpkng
AvtiuikpoBlakng KatavaAwong (Surveillance of Veterinary Antimicrobial Consumption - ESVAC) poALg to
2015. (European Centre for Disease Prevention and Control (ECDC), European Food Safety Authority
(EFSA) and European Medicines Agency (EMA). Third joint inter-agency report on integrated analysis of
consumption of antimicrobial agents and occurrence of antimicrobial resistance in bacteria from humans
and food-producing animals in the EU/EEA, JIACRA Ill. 2016-2018, 2021) Ytnv mwo mpoodatn eTRCLA
£kBeon yLa T MWANOCELG AVTLRLOTIKWY OTNV Yewpyia mou dnuoaotetBnke amd tov Eupwnaikd Opyaviouod

Qapudakwv (European Medicines Agency EMEA), onuewwBnke ouvolikn avénon 59% oTic MWANOCELG
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(mg/PCU) otnv EAAGSa amd to 2015 (57,1 mg/PCU) €wg to 2018 (90,9 mg/PCU), Wbiwg yla TIC
TETPOKUKALVEG, TIG apvoyAukooideg, Tig pleuromutilins kat ti¢ amphenicols. Qotéoco, dedopévou oOtL
QUTA Ta cupnepdacpota Bacilovtal o oToleia anod ta Mpwrta téooepa £tn ouAloyng dedopévwy, Ba

TpENEL va e€eTaoTolV e poooxh. [1 PCU = 1 kg ladopetikwy Katnyoplwv {wwv Kot odayiwv {wwv]
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Kepalato 3 OL EMUITTWOELC TNG OAVIOXAGC KoL TNG XPNonc Twv

OVTLBLOTIKWV

OL EMUTTWOELG TNG AVIOXAG

H avtoxn Twv HUKPOOPYAVIOUWVY OTA AVTLBLOTIKA UTMOPEL va EMNPeAOEL OAOUC, O OTOLOSNTIOTE ONUElo
TOU TAQVATN, OToLaodATOTE NALKIAG Kol OTIOLOUSATIOTE KOLVWVLKOOLKOVOULKOU emmedou. O AoLpwéeLg
and Boktpla avOEKTIKA oTa QVTLBLOTIKA €XOUV W¢ OMOTEAECHA TNV auénuévn Bvntotnta Kot
voonpoTNTA YEYOVOG TIOU €XEL ONUAVIIKO KOLVWVIKO KOl OLKOVOWLKO KoOotog. (Cassini et al.,, 2019;
Cosgrove, 2006; Cosgrove and Carmeli, 2003; Marlieke E. A. de Kraker et al., 2011; M. E. A. de Kraker et
al., 2011; Stewardson et al., 2016). Ot aoBeveig e VOOOKOUELOKEG AOLUWEELG amO OVOEKTIKA UKpOPLa )
TIOU VOooUV AOYW TN KATOVAAWGONG TPODIHWY HLOAUCUEVWY PE avOEKTIKA UIKPOPLA €XoUV PeyoAUTEPN
Slapkelag avappwong, uyPnAotepn mbavotnta avamtuéng onalpiag kat vPpnAdtepn mbBavotnta

Bvntotntag (Angulo et al., 2004; Rice, 2009)

Ovntoétnta KoL avarmnpia

Extipdral otL 25.000 dvBpwrol mebaivouv kaBe xpovo otnv Eupwrn amd Boktipla avOekTkd ot
avtiplotikd. (European Centre for Disease Prevention and Control and European Medicines Agency,
2009) 2t HMA to 2005, ektipdatat otL 94.000 Sietodutikeg Aouwéelg MRSA amattoloav voonAeia kot
cuoxetiotnkav pe 19.000 Bavartoug. (Klevens et al., 2007) Méxpt to 2050, ektipdtal ot 10 EKaToppUpLa
Bavatol eTnoiwg maykoopiws Ba odeilovtal otn HKpoBLaKr AVIOXN, LE CUCCWPEUTIKO OLKOVOLLLKO

Kootog 100 tploekatoppupla SoAdpla HNA (“Home | AMR Review,” n.d.).

Itnv €kBeon “The Independent Review on Antimicrobial Resistance” mou ekmovriBnke petd omd
avaBeon amnd tnv kuPépvnon tou Hvwpévou BaoWeiou oe ocuvepyaoia pe to Wellcome Trust, o
olkovopoAdyog O’ Neil cupmépave OTL QuTh TN oTLyWN epimou 700.000 Bavatol opeilovtal kabe xpovo
oTn UIKpoBLakn avtoxn, aplbuog mou Ba pnopoloe va yivel 10 ekatopplpla Bavatol etnclwg €wg to
£€10¢ 2050, €av 6ev £dapUOOTOUV TIOALTIKEG yla TV avayaitnon ¢ e€amlwong tng AMR. AfileL va
onUelwOel OTL aUTO 0 aplBuoG, Eemepva ta 8,2 ekatoppUpla Bavatoug Adyw kapkivou. Méxpt to 2050,
£va dtopo Ba propouvos va mebaivel kKAOe tpia SeutepoAemrta Aoyw TG HikpoPLakng avroxng. (O’Neill,

2016)
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To 2019, n €kBeon tou CDC «Antibiotic Resistance Threats in the United States, 2019» ektiud otl
ToUAGxloToV 2,8 eKATOMUUPLE AOLHWEELG amd avOekTikd HkpoBla eudavilovial ot Hvwpéveg
MoAwteieg kABe xpovo, Ue amotéleopa neplocdtepol and 35.000 avBpwrol va neBaivouyv. (Centers for
Disease Control and Prevention (U.S.), 2019a) Eva povtého tou OOZA ekTIHd OTL 2,4 €KOTOMMUPLO
avBpwrol Ba pmopoloav va meBavouv otnv Eupwrn, tn Bopsia Apepikn kat tnv Auotpalia peTaty

2015 kot 2050, eav n pkpoBLakn avtoxn okoAouBroel tnv Tpéxouca mopeia tng (OECD, 2018). Ta

vPnAotepa mpoPBAenOpEVA TOCOOTA BvNTOTNTAG HETAED TWV
Xwpwv tou O0ZA, pe autd to poviédo Ba ntav otnv Italia,
otnv EAAGSa kat otnv MoptoyaAia HeETay GAAWY XWPWV TOU
OO0ZA, evw ta uPnAotepa amoAuta vouuepa Bvntotntog Ba

ntav ot Hvwpéveg Noliteieg, tnv Itahia kat tn FaAAia.

Jtnv EE, oL o nmpoodateg HeAETeG deiyvouv OTL TAVW OO
33.000 avBpwrol mebaivouv kaBe Ypovo otnv Eupwmaikn
‘Evwon (EE) kot ol Bavatol toug odeilovral og AoLHWEELS amo
avBekTikd ota avriBlotikd Baktipla (“33000 people die
every year due to infections with antibiotic-resistant
bacteria,” 2018; European Centre for Disease Prevention and
Control, 2018). Ytnv MPAYHATIKOTNTA, N EMIMTWON AUTWV
TwV Aoluwéswv eival ouykpiowo pe autd tng ypimng, g
¢dupatiwong kat tou HIV/AIDS pall. EmutAéov, to 75% tng
emintwong Twv AolpwEewv amd avOekTIKA ULKPOBLa,
odelleTal o€ AOWWEELG TTIOU OXETI{OVTAL UE TNV UYELOVORLKN
niepiBoAdn (hospital acquired/associated infections - HAIs)
TIOU CNUOLVEL OTL EMAPKN HETPA TTPOANYNG KAl EAEYXOU TWV
Aouwéewyv, kabBweg kal n Slaxeiplon twv aviBlotikwy, Ba
propoloav va €ival 0 TPOTOC OVTLUETWITLONG OUTOU TOU

TPOBARLATOC 0€ XWPOUG UYELOVOULKNG TtepiBaAng.

Mua pelétn twv Cassini katl ouv. (Cassini et al., 2019), mou

QMOOKOTOUOE OTNV €KTIUNGN TOU $OPTOU OAWV TwV TUMWV

‘Eva DALY

oobuvopel pe TNV
OMWAELD.  €VOC  £T0G  TANPOUG
uyelog. DALYs yla pla acBévela 1
plo KOTOOoToon Uyelag elval To
abpolopa Twv €WV {WAG TOU
Xadnkav Aoyw mpowpou Bavatou
(Years of life lost - YLLs) kot ta
xpovia mou {ovucav PE avamnpia
(years lived with disability - YLDs)
AOYyW TWV TIEPUTTWOEWV TNG UTO
g€€taong vOOOU 1 KATAOTAONG OF
€vav MAnBuouo.

Emeldn n Bvntotnta Sev elvat €vag
TOAU aflomiotog SelkTnG yla TV
EKTIUNON TNG EMIMTWONG  HLAG
vOoooU I  KaTdotoong — otTov
mAnBuouo o MOY elonyaye ta
DALYs. Xpnoiuomotwwvtag DALYs, n
EMMTWON TWV 00BEVELWY TIOU
TPOoKaAoLV TipOwWPo Bavoto alld
HLKPN avomnpia (0mwe o TVIyUoG N
n opd) umopel va cuykplBel pe
oUtd Twv o0oBevelwv mou &ev

TPOKAAOUV Bavarto oAAG
mpokaAoLV avamnpio (6mwg o
KOTAPPAKTNG TIou T(POKOAEL
tudAwoan).

Llyyrj:

https:/ /www.who.int/data/gho/indicato
r-metadata-registry/imr-details /158

Aoluwéewv He avBeKTIKA ota avtiBloTikda Baktipla kat ekdppalovtav oe anodldopevou Bavdatoug Kal o

TMPOCOpPUOCUEVA otnv avamnpla €tn {wng (disability-adjusted life-years - DALYs) €6elée O0TL 0 aplBuUdC
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TWV TEPUTTWOEWV AOUWEEWY e aVOEKTIKA oTa avTLBLoTika Baktrpla avEnbnke amd 239.238 (95% Cl:
215.544-262.951) 1o 2007, oe 602.609 (524.237 - 686.497) 1o 2015. Opoiwg, o S1ApecOoG aplOUOC Twv
anodldopevwy otnv avtoxn Bavatwyv avfnbnke ano 11.144 (95% Cl: 9.999 - 12.407) to 2007 ot 27.249
(95% Cl: 23.544 - 31.471) to 2015.

Ta otolyeia mou cuAAEXBNnKav To 2015 £6eL€av OTL N eMIMTWON TNG AVToXnG elvat uPnAotepn ota Bpédn
(nAtkiag <1 €toucg) kal ota atopa >65 €Twv, Ue auavopevn Tdon oe olykplon pe to 2007. OAeg oL
NALKLOKEG opadeg emnpealovral, aAd HeTAlU Twv evnAlkwy n avénuévn emPapuvon cuveEeTal e TN
ynpoavon. Auto, oto mAaiolo tng ynpavong tou mAnBbucpol otnv EE / EOX eival onpavtiko, Kabwg
umopet va odnynoet oe auvfavopevn smiPdapuvon HE TNV TAPOdo Tou Xpovou. H emimtwon tng
avOekTIKNC otnv kapBameveéun Klebsiella pneumoniae auv€ndnke meplocotepo (katd 6,16 ¢dopég) doov
adopd TOov aplBUO Twv AOLHWEEWV Kol Tov aplBpd twv Bavatwv. H emimtwon tOoo yla Toug
amodLdopuevoug otnv avtoxr Bavatoug 6co kat ya ta DALYs ftav uPnAotepn ya tTnv ItaAia kot thv

EAAGSa. (Cassini et al., 2019)

Alyeg aflomiotec ektiunoeslg sivatl dtabéopeg yia tic LMICs, aAAa n upnAotepn emintwon Ttwv
Ao wEewv Kal n meploplopévn pooPacn o vE avtlBLOTIKA eival AoyLKO OTL gival £vag cuvSUOOUOG
TIOU €elval emIBAPUVTIKOG. € TIEPLOXEG HUE TIEPLOPLOUEVOUG TIOPOUG, N VEOYVIKN onPn oe TIOAAEC
TEPUTTWOEL, ODEIAETOL O AVOEKTIKOUC UIKPOOPYAVIOHOUC, TIou €lval emiong umelBuvoL Kol yla TIC
Aouwéelg Twv madlwy avw tou €toug (Huynh et al., 2018; Investigators of the Delhi Neonatal Infection
Study (DeNIS) collaboration, 2016; Williams et al., 2018). Ztnv Ivéia, ekTiudTal 0Tl MepLOCOTEPA ATO
58.000 Bpédn méBavav 1o £10¢ 2013 WG OmMOTEAsopa AOLUWEEWV amo Pakthplo ovOeKTIKA ota
QVTLBLOTIKA VW TIAVW Ao To 40% Twv MOYKOOULWY avTLBLOTIKWY Ttapayovtat otnv Ivéia (Laxminarayan

et al., 2013)

OLKOVOULKO KOOTOG
AadopeTikég pelétec pe Stadopetikég pebBodoloyieg €xouv mpoomaBbrjosl vo umoAoyioouv To
OLKOVOULKO KOOTOC TNG QVIOXNC TwV HIKpoBiwv, Kol av Kol KataAryouv ot SLadopeTikd volpepa,

gvtouTolg elval EekaBapo nws cudwvouv oto PEyeBog Tou TPoBANUATOG.

Jupdwva pe tnv €kBeon «The Independent Review on Antimicrobial Resistance» arné tov olkovouoAoyo
Jim O’Neill to OUVOALKO TAYKOOULO KOOTOG TNG MKPOPLaKAC avtoxng Méxpt to €tog 2050,
cuvumoloyilovtag kat tnv avénon tng Bvnrotntog Kal voonpotntag umoloyiletol os mepimou 11

ekatoppuptla (in the absence of AMR) 1| og 444 ekatoppupla (eav To poPAnUa dev avtipetwniotet). To
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£TACLO KOOTOC yla TOV TOMEA TN Uyeiag otnv Eupwrn umoAoyiletal o mepimou 1,5 Sloekatoupupla
gUpW eTnolwg yl SamAveg UYELOVOUIKNG TeplBaAPng (aueosg Kol EUUECEC) evw  EMUTAEOV

umnoloyilovral anwAeleg UPoug 600 ekat. AOyw anmwAela mapaywylkotntac. (ReAct, 2012; White, 2011).

H ékBeon tou CDC «Antibiotic Resistance Threats in the United States, 2019» umoAodyloe OtL v Sev
AndBoLV péTpa, To KOoTo¢ TN AMR £wg to 2050 Ba pmopouos va ¢ptaocel ta 100 TploskatoppUpLa
SoAdpla HMA av AdBoupe umoPLlv POC TNV XOHEVN TOYKOOULO Tapaywyr). InNUELWVETAL OTL oL
ouyypadeig motevouy OTL 0 aPLOUOC AUTOG UTIOEKTIUATAL KABWE avamtuxOnkav VEEG OVTLOTAOELG KATA
™ Sldpkela tng £kBeong mou dev eAndOnoav umoyn Kal emiong Sev ektipnoav T deutepoyeveic
EMUMTWOELG, KABWCE Ta aVTIBLOTIKA KaBioTavTol avamoteAECUATIKA, (TtX : auénuévog kivduvog AoluwEewy
AOYW TNC OLEVEPYELOC XELPOUPYIKWY EMEUBACEWY Xwpic tpodUAaln). Mepikd xpovia vwpitepa, oTLg
HMA, to €tjoo KOOoTOC TIou oXetiletal pe tnv AMR umnoloyiletal va eivatl $55 8ig (Smith and Coast,
2013) pe TNV enintwon tou va eival peyaAUTtepn amo autr mou eixe mpokaAéoetl o HIV (Roberts et al.,

2009).

Mua €kBeon tou OOZIA, ektiud OtL ot 33 ywpec tou OOIA kot tng EE twv 28, €wg kat 3,5
Sloekatoppvpla SoAdpla HMA mou Ba damavwvral kaBe xpovo petau 2015 kat 2050, Adyw tng AMR.
(OECD, 2018)

Téhoc, pa €kBeon tng Naykooutag Tpanelag (World Bank, 2017) ektipnos 6tL €wg to 2050, To £TACLO
TIAYKOO L0 aKkaBdpLoto eyxwpLo poiov (AEM) Ba unopoloe va petwdel katd 1,1 % Adyw tng AMR, Kot
QUTO To EAAeLUpa Ba prtopoloe va untepPel To 1 Tploskatoppuplo SoAdpla eTnolwg peta to 2030. e
€va AlyOTepO PeTplomabég oevaplo, n etrola peiwon tou AEM Ba pmopouoe va eival 3,8 Tolg ekato e
€TAOL0 ENAEpa 3,4 TpLoEKaTOUUUplwv SoAapiwy péxpt To 2030. EMUTAE0V, N OLKOVOULKH QVATTUEN o€
XWPEC YaunAoU eloodnuatog Ba eMnPeaoTel MEPLOCOTEPO ATIO TILG MAOUGCLEG XWPEG, YEYOVOG TIoU Ba

QUENOEL TNV OLKOVOLLKI avVLoOTNTA.

ErunpdoBeta, mpénel va €(oUpe UTOYLY OTL N OLKOVOWLKH EMIMTWON OTA CUCTHMOTA UYElag eKTLLATAL
otL Ba elval akopa peyaAltepn kabwg ta dedopéva mou oxetilovial pe TV Bvnrotnta Kal Tnv
voonpotnta efattiag Twv avOekTikwy HikpoBlwv ennpedlovral anmd MEPLOPLOUOUG TIOU £ival gyyevelg

oTa UTtdpyovTta cuotnuata kotaypadng (de Kraker et al., 2011)
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Eruttwoelg pikpoBlakng avtoxng otnv EAAGda

H enintwon tng pikpoBLakng avroxng o DALYs ivat upnAdtepn otnv EAAASa kat TNV ITaAio LeTaly Twv
Xwpwv tne Eupwnaikng Evwong (EE). Ztnv dla €kBeon, n EAAASa eudavitetal pe tnv 2" vPnAotepn
Slapeon TR Bavatwy amodldopevwy otV UIKpoBLoK avtoxn kot pe 1626 Bavatoug sival povo
Seltepn amo tnv Italia. EmutAéov n EAAGSa petpd meplocotepwyv amd 400 DALYs ava 100.000
mAnBuopol mou odeilovtal os AolHwEelg Pe avBekTikd ota avtplotikd Baktnpla otnv EAAGda, oe

oUyKpLon e Alyotepo amo 200 DALYs/100.000 mAnBucpou otnv EE / EOX. (Cassini et al., 2019)

H £kBeon tou OOIA “OECD Health Policy Studies, Stemming the Superbug Tide - Just A Few Dollars
More” dnAwvel otL n EANGda, pali pe tnv ItaAia kat tnv Noptoyalia, avapévetal va €xeL Ta uPpnAotepa
noocoota Bvnrotntag Aoyw AMR petafl GAwv xwpwv tou OOZA ot £€va HOVTEAO TIOU eKTIUA 2,4
gKaToppUpLla Bavatoug otnv Eupwnn, tn Bopela Apepikn Kat tnv Auotpolia petaéd 2015 kat 2050, eav

n avtoxn akoAouBnosL Thv Tpéxouca nopeia tne (OECD, 2018).

Xpron avtiBLOTIKWVY KAL EMUMTWOELG TTEPQ ATIO TNV AVTOXN

O TtepLOPLOPOC TNG XPAONC TWV avTLBLOTIKWY SV elval HOVO ONUOVTLKOG yLa ThV armoduyr TN avamtuéng

ovtoxnG. H xpron Toug £XeL KoL TLG TIOPOKATW CUVETELEG

AvemuBuunteg Evépyeleg

Qaivetal OtL €va PeyAAo MEPOC TwWV EMOKEPEWV OTA TUAMATA EMELYOVIWV Teplotatikwy (TEM)
OXETI{eTAL PE AVEMBUUNTEG EVEPYELEG TWV AVTLBLOTIKWY KAl OL AAAEPYLKEG QVTLOPACELG €lval amod TLG TIO
ouvnBlopéveg (Shehab et al., 2008). Itnv €peuva twv Shehab kol ocuv, Mou xpnotponoinoe €Bvika
OVTLIPOCWTEUTIKA SeSoUEVA ETUTAPNONG, EKTILABONKE OTL OL AVEMLBUUNTEG EVEPYELEG IOV amodidovtat
oTa avTLBLOTIKA TIpOKAAEcav TepLooOTepeg amo 142.000 emiokéPelg ota TEM twv HNA etnolwg Kot
oxebov 1o 80% autwv NTav oAAEPYIKEG avTLOpAcelS. To OUVOALKO TTooooTo emokéPewy ota TEM yua
ovemBUpunTeg evépyeleg mou oxetiovral pe avtBlotika (10,5 emokéPelc TEM ava 10.000 emiokéPelg
ocuvtayoypadnong oes efwtepikn Baon) ntav vPnAOTEPO AMO TO OVAPEVOUEVO. JUYKPLTIKA ULE GAA
dappaka «uPnlov kvduvou» dnwce n Bapdapivn, n wveoulivn kat n Styoivn (20,6 emokéPelg TEN ava
10.000 emokéPelg ouvtayoypadnong oe sfwrtepkn) PBaon) ta aviiPloTikd €ixav TNV HLOA TOUG
ouxvotnta. EmutAéov ol emIoKEPELC yla OVeEmOUUNTEC eVEPYELEC TwV aVTLBLOTIKWY ATav 3 OpPEG
TEPLOOOTEPEG QMO CUVOALKA QUTEC TIOU HTOV YLOL OPLOPEVOUC OVTUTNKTLKOUC KOL QVTLOLUOTIETAALKOUC
napayovreg (m.x. aormipivn kot KAomdoypEAn), yla amd TOU OTOHATOC UTIOYAUKOLMLKN aywyn (Tuy.

METPOopUivn) Kal oplopévoug GAAoug Beparmeutikol Tapdyovteg (m.x. ¢dawutoivn kat AlBo). To
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TIOOOOTO yla OAeC QUTEC TIC Katnyoplec dapudakwv poll, ntav poAg 3,3 emwokéPelg ava 10.000

enokéPelg cuvtayoypadnong.

Ita 6o oupnmepacpata odnyouvtal ot Geller kot ouv pla Sekaetia apyotepa (Geller et al., 2018)
JuyKekpLéva, Bpnkav ot 145.490 emokéPelg TEM mpaypatomnolndnkav and evAALKeG eTnolwg amod To
2011 €wc to 2015 yla avermBuunTeg evEPYeELEG aVTLRLOTIKWY, HE To 74.3% amd auteg va odeiletal o
OAAEpYIKN avTidpaon. Autd €kave Ta QVTLBLOTIKA TNV KUPLA OlTi0 TwV AVEMBUUNTWY EVEPYELWV,
avTLmpoownelovtag nepimou 1o 14% OAwv Twv entokéPewv ota TEM amod evAALKEG ylot avemBUUNTEG

EVEPYELEC ATIO CUCTNUOTLKA XOpNYoUUEeVA GAPLOKA.

Mapopola elkdva meplypadetal kot ota matdid. (Lovegrove et al., 2019). Mepimou 70.000 miokePeLg
TEM kd&Be xpdvo otic Hvwuéveg MoAlteieg mpaypatomololval Adyw avermBUUNTWY EVEPYELWY TWV
ovTLBLOTIKWY. XXebOV oL WLoEC emiokeéPelg o TEM ylo avermBUpNTeG EVEPYELEC OMO CUOTNUATLKA
GAPUAKEVUTIKN aywyn HETaEl Taldlwv OAwv Twv NAKIWY odeilovtal ota avTBLOTIKA. ITO ULKPOTEPQ
matdLa (nAtkiag <2 etwv) anoteAovv akOpo HeEyaAUTEPO TOCOOTO KaBwG ota avtiBlotikd odeilovtal ta

2/3 OAwv twv erokéPewv TEM yLor OAEC TLG avermOUUNTEC EVEPYELEG O QAUTEC TLG NALKIEG.

Noilpwén amno Clostridioides difficile

H Aolpwén amno Clostridium difficile sival pia GAAn mBoavr] cUVENELX TNG XPONG QVTIRLOTIKWY. J€ {La
MEYAAN MEAETN eTuTAPNONG, To 71% Twv Meputtwoswv Aoipwéng Clostridium difficile ntav og madid tng
KOLVOTNTOG KOL YEVIKA avamTtuxOnkav LeTA TNV €KBeon og avTIBLOTIKA IOV cuvtayoypadninkav Kotd tn
Slapkela emiokéPewv os e€wteptkr Baon yo péon wrtitida, pvokoAmitideg n ofeieg Aolnwéelg Tou

ovamnveuoTikol cuotrpatog (Wendt et al., 2014)

MikpoBilwpa

Aedopévou OTL elval yvwoTr N €Mimtwon Twv avilBloTkwy otnv YAwpidoa tou eviépou, umAp)EL
evbladépov yla TNV emidpacn tng £kBeoNC TWV OVTIBLOTIKWY OTO eVIEPKO UikpoBiwpa. Ta dsdopéva
dalvetal va umootnpilouv tnv duvatotnta yla thv mpowbnon Tng evieplkng ducoPBiwong Kal twv
mbavwy EMUTTWOEWV OTNV OVATTUEN KOTOOTACEWV OnMw¢ N veaviky Wonabne apbpitda, n
dAeypovwdng vOoog Tou evtépou, To acBua Kal o dtapntng, ebikd &e otav n £€kBeon ota aviiBLoTika
elvat ouyvn kat epdaviletal vwpic otn {wn (Horton et al., 2016; Molodecky and Kaplan, 2010; Vangay et
al., 2015).
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KedpaAaio 4 Avtipetwrion Tou mpoBARUAToC.

Maykooula Kwvntomoinon

Amo 1o 1998 otig Eupwnaikég YwpPeg, N HkpoBLakrn avtoxn mapakoAoubeital o enheyuéva Baktnpla
otov avBpwrno péow Ttou Eupwraikol Zuotnuoatog Emutipnong tng MikpoBlaknig Avtoxng (European
Antimicrobial Resistance Surveillance System- EARSS). XpnuatodotoUpevo omo tnv Eupwmaikn
Ertutporn, to EARSS eivatl éva S1eBvEg SikTuo €BVIKWY CUCTNUATWY EMITAPNONG TIOU TIPOOPLIETAL YLA TN
GUA\OYH CUYKPLOWWWV Kol afLOTLoTwY SeSOUEVWY AVTOXNG. ZKOTIOG Tou EARSS eival va TEKUNPLWVEL TIG
SLOKUPAVOELC TNG ULKPOBLOKAG OVTOXNG UE TNV TIAPoSo Tou XPOVOU KAl TOU TOMOU KOl Vo TIOPEXEL TN
Bdon kat va afloAoyel TNV amMOTEAECUATIKOTNTA TWV TPOYPOUUATWY TTIPOANYPNG Kal TwV omopAcewv

TIOALTIKAC. (Bronzwaer et al., 1999)

To 2013, to CDC énuoocicsuoe to «Antibiotic Resistance Threats» TiI¢ amelAég avtoxng ota avilBLOTIKA
oTl Hvwpéveg MoATeleg Pl TTPWTN ATELKOVION TNG EMIMTWONG TOU £XOUV KOL TNG AMEWAG TIOU
amoteAouV Ta BAcLKA avOeKTIKA oTa avTLBLOTIKA BaKTApLa KAl HUKNTEG. OL CUVTNPNTIKEG EKTLUNOELS TNG
£kBeong £6eL€av OTL TOUAA)LOTOV 2 eKOTOUMUPLA AVOpWTTOL LoAUVOVTAV ammd aVOEKTIKA OTA OVTLBLOTIKA
ULKpOBLa KABe Ypovo ot Hvwpéveg MoAtteieg kat touldylotov 23.000 Bdavatol odeilovtav o autd

(Centers for Disease Control and Prevention (U.S.), 2019b)

To 2014, o npdedpog Oumdpa Twv HMNA gf£6woe eKTEAEOTIKO SLATAYUA YLo TV KOTATIOAEUNON TWV
0VOEKTIKWVY OTa AVTLRLOTIKA BaKTnpiwy, To omoio KApufe To {NTNUA TTPOTEPALOTNTA £OVIKAC alodAAeLag
Kol avéBeoe oe pla elblkn opdda vo Kotaptioel éval Mevtaeteég eOvikd ox€Slo Spdong yla tnv
KOTATIOAEUNON TN UIKpOBLOKAC avtoxnc. EmumAéov, n Yrinpeoia Tpodipwy kat Qappdkwy eE€dwae thv
obényia Veterinary Feed Directive Final Rule to 2015, mou meplopilel auotnpd tn XpHon avtiPLoTIKWY Ot

{wa (FDA twv HMA). (Ekakoro et al., 2019; Medicine, 2021)

To 2014, to Wellcome Trust kat To umoupysio uyelag tou Hvwuévou Baoileiou (UK Department of
Health) ypnuotodotolv plo avaluon tou moykOGUOU TPOPRAAMOTOC TNG auéavOUevnG avtoxng ota
ovtiplotika kat tnv avalntnon mbavwv AVcswv.O téte mpwbunoupydc Tou Hvwpévou Baoleiou David

Cameron {nteiamno tov Jim O’ Neil va tnv ¢pépet e1¢ mépag (“Home | AMR Review,” n.d.)

Ao to 2015 umdpxel pia oadng KWNTIKOTATO YLo TNV QVILETWILON TOU TTPOPBAALATOC O TAYKOOULO

eninedo. Tote, otnv Naykoouia Suvéleuon Yyelag(World Health Assembly), ol kuBepvioelg evékpvav
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£va TTayKOopLo oX€SLo 6pdong kat to 2016 Yrdloav moAttikr Staknpuén otn lMevikr ZuvéAeuon Twv
Hvwpévwy EBvwv. H pikpofLlakn avtoxn €XEL UTEL OTLG NUEPNOLEG SLATAEELS TWV opAadwVv TNS G7 Kol TNG
G20 kol amoteAel Baolk CUVIOTWOO TOU TOYKOOUIOU BepoatoAoyiou yla tnv aoddAlela TnG uyeiag

(Global Health Security Agenda)

To 2017 o NOY £kbibel évav odnyd mou kabopilel mola eival ta maboyodva mpoTepaldTNTAG YId TV
£pEUVA KAl QVANMTUEN VEWV QVTIBLOTIKWY Yla TNV QVILWLETWILON TNG OVTOXAG Of OVTLBLOTIKA Of
Baktnplakég Aoluwéele (oupmeplapBavopévng kal tng ¢upatiwong) (World Health Organization,
2017b) [ MNivakag 4 ]

EruumAéov toviletal n onpaocia tTng avakaAuyPng VEwWV avTLBLOTIKWY yLa Tov motdLlatplkd MAnBuouo Kal n
ovaykn yLo aywyeg mou Ba propolv va Sivovtal amd Tou oTOUATOC YIO VOOHATA TNG KOWOTNTAG UE
HeyAAn voonpotnta Omwe avlekTikn ota avriBiotika Neisseria gonorrhoeae, Salmonella typhi ko ESBL-

producing Enterobacteriaceae.

Mivakag 4 - Madoyova mpoTeEPALOTNTAG YL TNV EPEUVA KAl AVATTTUEN VEWV avTLBLOTIKWY oUU@wva e Tov [10Y

Mpotepaudtnta Mikpoopyavicpoi

1: Kpiowun Acinetobacter baumannii carbapenem-resistant
Pseudomonas aeruginosa, carbapenem-resistant

Enterobacteriaceae*, carbapenem-resistant, 3 rd generation cephalosporin-resistant

2: YynAn Enterococcus faecium, vancomycin-resistant

Staphylococcus aureus, methicillin-resistant, vancomycin intermediate and resistant
Helicobacter pylori, clarithromycin-resistant

Campylobacter, fluoroquinolone-resistant Salmonella spp., fluoroquinolone-resistant

Neisseria gonorrhoeae, 3 rd generation cephalosporin-resistant, fluoroquinolone-resistant

3. Méon Streptococcus pneumoniae, penicillin-non-susceptible
Haemophilus influenzae, ampicillin-resistant

Shigella spp., fluoroquinolone-resistant

# Mycobacteria (kat Mycobacterium tuberculosis), 6ev umoBAnBnke oe emavefétaon yla va
ouunepAndOel, kaBwg amotelel 6N MAYKOOULO TPOTEPALOTNTA YLA TNV OMOlA amaLtouvTaL

ETIELYOVTWG KOLVOTOUEG VEEC Bepameleg

* Enterobacteriaceae: Klebsiella pneumonia, Escherichia coli, Enterobacter spp., Serratia spp.,

Proteus spp., and Providencia spp, Morganella spp.
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Mapopola Brpata £XouV YIVEL KAl YLt TOV TIEPLOPLOUO TNG XPNONG TWV AVTLUIKPORLaKwWY otnv {wikn Kal

dUTIKN Mapaywyn

Avaykn yla tnv mepypadr tou mpoBARuatoq

H avtipetwriion omoloudnmote mpoBAnuatog mpolmobETel TNV avayvwplon Kal Ty meplypadn tou
TPWTA. YIIAPYXEL AVAYKN Lo TNV TTapakoAoUBnaon TG KATAVAAWONG TWV AVTLBLOTIKWY TTAYKOOUIWG, WOoTE
ta 6ebopéva autd va otnpléouv TG MPoomabeleg yla TNV dnpLoupyla TIOALTLKWY TTou Ba Tteplopioouv
™V Xpnon toug, auvédvovtag tnv nmpocPaocn oe autd. (Klein et al., 2018) e maykoouo emninedo, dev
UTIAPYXOUV OELOTILOTEG TTANPOGOPIEG ETUTAPNONG OXETIKA HE TN YEWYPADIKA KATOVOUN TNG KLKPOPLAKNG
OVTOXNG KO, WG EK TOUTOU, Sev uTApXoLV aflomiota dedopéva yla Ty afloAdynon TG Katahoyl{Opevng
emuPapuvong g uyesiag amdé auvti. MoAlg mpoodata mpotdbnke vo cuumnepiAndBolv Sebouéva
BvnToTNTOC KOl voonpoTnTaG Mou oXeTilovtal e TN ULKPOBLOKNA TTpooTacia otnVv €Trola HeAETN yLa TNV

TayKOopLa eminmtwon Twv acBevelwv (Global Burden of Disease Study) (Hay et al., 2018).

Mpoéodatn dnuoacieuon tou opidou tng Maykooulag Tpanelag (World Bank Group) (Pulling Together to
Beat Superbugs: Knowledge and Implementation Gaps in Addressing Antimicrobial Resistance, 2019)
ovadEpel OTL N emTnpnon TNG MIKPOPBLOKAC QVIOXAC Wmopel vo  eival mpoPAnpatikn Kot
KOTOKEPUATIOMEVN €l8IKA oTLg LMIC kot mpoteivel T BeATiwon tng MayKOOULOE ETILTAPNONG TNG XPNONG

KOLL TNG OVTOXNG OE LLKPOBLOKA.

AvakaAuPn VEwv avTiBLOTIKWY Kol OXETIKA TTPpOoBANROTA

JTNV avaokomnon tng Apeptkavikng Etapiag Aowwéewv (Infectious Diseases Society of America — IDSA)
Tou 2011 yia TNV avToXn TWwV Hikpoopyaviopwyv ota avtiBlotkd(Infectious Diseases Society of America
(IDSA), 2011) yivetal avodopd otnv eAATTWON ToU aplBuol Twv avTBLOTIKWY Tou AGuBavay £ykplon
amod tov EBviko opyaviopo ¢appdakwy tTwv HMNA(FDA). H avanapdotaocn dalvetal 0Tto mapakAatw oxAua.
Elval xopaktnplotiki n otadlakn eAATIwon Twv ovTBLoTIKWY. AuTo odelletal Kuplwg OTo OTL oL
dOAPUOKEVUTIKEG €TOlpleC oTOpATnoOV va aoxolouvtal He TV avamtuén i avakdAupn Véwv
avtiplotikwy. (Projan and Shlaes, 2004; Projan, 2003; Shlaes, 2003). Ot Adyol pnopouv va dtakplBolv oe

3 KATnyopleg: O0lKOVOULKOL, pUBLILOTIKOL KOl ETILOTNOVLKOL.
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Ewkova 9 AptBuoc véwv ouotnuilkwy avtiBLotikwy mou EAaBav éykplon armd to US FDA o€ kade mevraetn

niepiodo uexpt tov 3° tou 2011

Okovoutkol

To avTIBLOTIKA amoTeAOUV TPOTIO AVILUETWILONG ULAG A0BEVELAG TTOU £XOUV KPR SLApKELD XoprRynong
KoL KotaAnyouv otnv Bepaneia Twv acBevelwv mou otoxelouv. AvtiBeta, ta dpappoka lifestyle (yia
MapAdElyUa, Yyl UTEPTACK, XOANOTEPOAN) kot pn (yia cakxapwdn SlaBntn, yactpooloodpayikn
naAwdpopnaon, apbpitida, avola kat HIV) dev €xouv ocuvnBwg cuykekpluévn SLapKela xoprynong n
xopnyouvtal pakpoxpovia divovtag £tol peyaAutepa TeplBwpla yla kKEpdog EMuTA£ov, oL TIUEG TwV
avtLBlotikwy ocuvnBwg Sev elval avTaywVIOTIKEG o€ cUYKPLON LE AAAO dappoKa OTIWE Yo TapASELyO
TO XNUELODEPATEUTIKA Yla TOV Kapkivo. Otav éva véo avtiBlotikd ByeL otnv ayopd, n xopnynon tou
neplopiletal otnv apxn Kot yivetat pe dedw Adyw tou GpOPou TG UIKPOBLOKAG AVTOXAG. Z€ EPLMTWON

mou avamntuxBel avtoxn, maAL n etapia Ba xdoel and Ta €008a OV AVEUEVE.

ITNV EKTIUNON TWV TUOAVWY OLKOVOULKWY OPEAWV VEWV PAPUOKEUTIKWY OUCLWV XPNOLUOTIOLELTOL N
«kaBapn mapovoa afia» (net present value - NPV). (Brogan and Mossialos, 2016) AfloAoyeitat To TeAkd
KOOTOG Kal oL MWANRCELG TwV TBavVWV VEWV ouclwy, kabwg Kat n mbavotnta dnuloupyioag kepdwv. To
KOOTOG XPOVOU N TO KOOTOC KePaAaiwy MOV QMALTOUVTAL YLa TN XpNHatodotnaon tou €pyou, adatpeitat
eniong amd Ti§ anmodooels. e kKabe £pyo amodidetal pa kabapr mapolvoa afia NPV wc¢ amotéAseopa
outol Ttou mepimAokou umoAoylopol. Xapunhd NPV onuaivel otL ta k6otn sival oAl vPnAd ) otL n
mOavotnTa yla va TIETUXOUV ONMOVTIKEG amodooelg sival moAU yopunAég. AvtiBeta av n NPV eival
vPnAn, elval oAU TOavd va amod£pouv oNUAVTIKA KEPSN Kal yla autd vo TPpoXwPRoouv otnv
vloroinon toug. Ta avtlBLOTIKA Yevikd €xouv oAU xaunAn NPV. Suykekpuuéva, n péon NPV ylo ta
ovTiplotika ival -50 skotoppuplo Sohdplo otav ta GAPHAKA VLo TO HUOCKEAETIKO €xouv NPV 1.15

SloskatoppUplo SoAdpla.
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PuButiotikol

OL Stadikaoieg mou emiBarlovral amd TG PUBULOTEG OpPXEC yla TNV avATTUEN VEWV GAPUOKWY Kl
KUPLWG OVTLBLOTIKWY €lval QPKETA ATOLTNTIKEG. ETOTNMOVIKEG aAVNOUXLEG KAl QVAYKN Yl OTOTLOTIKA
ONUAVTLKOTNTA £X0UV 08NYNOEL TNV amaitnon anod TG PUBULOTIKEC apXEC KALVIKWY UEAETWY TIOU £lval

oxebov aduvarto va vAomownBouv (Spellberg, 2014).

Emotnuovikot

Ouweg T0 MPOPANUO lval Kol E€TLOTNHOVIKO. Asdopévou OTL £xouv avakaAudBel mavw amo 140
avTiplotika ta teAeutaia 80 xpovia autod onuaivel OTL €Xoupe apyioel va ayyilloupe Ta Opla TwWV
peBoSoAoylwV ToOU XpNOLUOTIOOUE €we Twpa. H avalitnon véwv pebodoloylwv eival amapaitntn
OUW¢ auth Teplopiletal T600 amd to QUENUEVO KOOTOC Kol Kivéuvo yla amotuyio. InUavilkd otnv
e€lowon eival kot to ‘brain drain’ twv £181kwv awtoL Tou KAGASoU KABWE ol papUOKOPBLOUNXAVIEG EXOUV

QTMOUOKPUVOEL i} KoL amoxwpnaoet amo tnv avantuén avtiBlotikwy (Spellberg, 2014).

Mola eilval n mpaypatikoTnTa Ta TEAEUTALO 5 XpOVLIQ;

MeA€tn tou MOY to 2017 ektipnos yla mpwtn ¢opd Ta véa avtifaktnplakd mou Bplokovtal oe
Stadkaoia avantuéng, os kamola KAWVIKN ¢paon kal avapévovtol va ival Stabgaua yio xprion. (World
Health Organization, 2017c). Av kal Tote unipxav repimou 51 avtiBlotika (kat cuvduacopoli toug) kat 11
biologicals oe kAwwkn ¢aon 1-3 daivetal otL untdpyxel EANewpn mBavwy BePAMEVTIKWY ETUAOYWV YLa
avOekTikd Baktripla kat W6iwg yla toAvavBektikd (multidrug resistant — MDR) kat e€aLpeTikd avOeKTIKA
(extensively drug resistant — XDR) gram apvntikd naboyova. Aappavovtag unmoPv to yeyovog otL anod
Ta avtiBlotikd mou PBplokovtal oe Odon 1 povo éva nepimou 14% Aaupavel teAka €ykplon Stabeong
oTnV ayopad, urtoloyiletal 6TL amd ta 10 mpoidvta Katd gram apvnTikwy Baktnpiwy, TeEAKA HoALg 1 pe 2

lowg va kotadEpel va mapel adsla kukhodopiag.

To 2020 yivetol emavektipnon pe véa pehétn (World Health Organization, 2021) kot av kat and to 2017
gxouv AaPel €ykplon 11 avtiplotikd -amd ta omoia povo 2 amotehoUv Ula Kolvoupla KAGon
OVTLBLOTIKWV- oL cuyypadeic KataAryouv Kal TTAAL 0To cUpEpacpa OtL n Stadikacio avamtuéng eival
OVETIAPKNG EVOVTL TwV tabBoyovwy mpotepaldtnToC Kot dev avtlpetwrilouv to mpoBAnua twv XDR 1
PDR Gram-apvntikwv Baktnpiwv. EmutAéov, ta avOektikd otnv kapPamevéun A. Baumannii kat P.
aeruginosa g€okohouBoUv va punv ovtlpeTwti{ovtol emopkwe. TEAOG UTTAPXEL £va KEVO ooV adopd TLG
emAoyEg Bepameiag pe aviiBlotikd amod to otopa yla ta ESBLs kal ta CRE mou Ba pmopoucav va
ETUTPEPOUV TN AVTLLETWIILON TWV A0BEVWV EKTOG VOCOKOUELWV 1) TTou Ba pumopoloayv £0TW VA LELWOOUV

™ SLdpkeLa tng Bepameiag oTo voookoelo.
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MapdAAnAa, UTIAPXOUV TPOOTIABELEC ylA TNV QVILLETWION TwV PBOKTNPEWY HE UNn TApadoolaKoug
TPOTOUG, OTWG yLa Tapadetypa n xpron IgM LoVOKAWVIKWY avTIoWHATWY yia AoLUwEELS amd S aureus, 1
to SER-109, éva l{wv PBloBepameutikd mpoiov mou amoteAel Bepaneia pe Pdon ta omoplo ywa tv
QUITOTPOTI TNG UTIOTPOTING TNG CDI (omopLa moAAamAwv eldwv tou yévoug Firmicute, mou eAndOnoav anod
uylelg 60teg kompdvwy). Evtoutolg, o SuvnTikOG aviikTtumog yla TNV Snuocta uyeia Kal n kovotnta
QUTWYV TWV KN TIApadooLaKwV TIPOCEYYIOEWY VA AVILLETWIIIOOUV TNV WKPORLOKH avtoXr XPELaeTal va
EKTIUNOEL e8ikd AOyw Tou OTL eV UmopoUV vo XPNoLUomoLtNBouv amokAELOTIKA aAAQ ETUKOUPLKA O€

UTIAPYOVTA TAPASOCLOKA AVTLBLOTIKA.

MNwg Ba pmopouoe va evioxuBel n mapaywyn VEwV aviBLoTKwyV

Onoladnmnote nmapéupacn 1 UNXAVIoUOG ou Ba pmopouce va auénost tnv NPV twv avitiBlotikwy Ba
propoloe va elval UTIOOTNPLKTIKA WOTE oL doapuakoflopnyavie¢ va acyoAnBolv pe TNV mapaywyn
toug. H avénon tng mbavotntag ywa tnv ARPn £€ykplong Kat adelag kukhodopiag, sukalpieg
XpNUatodotnong f AAAa olKovopLKA Kivntpa Bo pmopoucav va sival HETpa TPOG AuTh TV KatelBuvon
ov Kal 6ev odnyolv oe &ekdBapa Kol avoyvwplollo amoteAéopota Kol £XOUV ETLKPLTEC ylo TNV
omoTeAeopHATIKOTNTA TouC. (Brogan and Mossialos, 2016). AladOpETIKEG OTPATNYIKEG £XOUV TIpOTAOEL
omw¢ yLa mapadetypa otic HMNA to «The project bioshield Act” (Russell, 2007) to omoio npoodEpel oTIg
ETALPIEG TNV UTIOOYECH YLO Pl EYYUNUEVN KPOTLKA ayopd KaBwg Kal emyopnynoelg yia €épguva. O NOY
TPOTElVEL €val MOVTEAO He xopnyleg yla €peuva, avolktd Oedopéva, Bpafela ywa tnv emiteuén
CUYKEKPLUEVWY OPOCHHWY, KALWVIKEG SOKLUEG TToU Ba xpnuatodotouvtal amnod 1o Snudaoto topéa (Brogan
and Mossialos, 2016; Kieny, 2015). To HOKpOXPOVIO QTOTEAECUA OTMOLOVONTIOTE METPWV Ylo TNV
UTooTAPLEN NG avakdAuPng véwv avtiBlotikwy eival aBéfalo akopa kabwg TPEMEL va UTAPEEL

CUVTOVLOWOG O€ TIAYKOO Lo Minedo yLa va emiteuxbouv.

Ta véa avtiplotika Sev ivat amod péva Toug EMapKr)

Elval epdaveég OtL Ta véa avtiBLOTIKA amd pova toug Sev Ba sival emopkr yla va QVTLUETWIILOTEL N
amelAn Tng HikpoPBLakng avrtoxns (World Health Organization, 2017c). H avamtuén toug odeilel va yivel
napdA\nia pe tnv avamntuén Spacswv mpoAnPng kot eAéyxou Aowwéswv (IPC) kat tnv mpowOnon tng
KOTAANANG XPNONG TWV UDLOTAUEVWV KoL HEANOVTIKWY QVTIPLOTIKWY HE CUYKEKPLUEVEG TIPOKTLKEC
Sloxeiplong toug. H ouvtayoypdadnon evog Loxupol véou avtiBlotikol eivot gUkoAn. H SuokoAia
£YKELTOL OTO VO HAOOUME TWG VO UNV XPNOLUOTOLOUHE Kol KATaXpalOUaoTe Ta VEQ OVTLBLOTIKA. Av

BéAoupe va omdcoupe Tov KUKAO KOl VO OTOUOTACOUME va emavoAappavoupe ta idta Aabn tou
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apeABOVTOC, TIPETEL VA LABOULLE TIWE VA TIPOOTATEYWOULE TA AVILBLOTIKA ATt TNV EUKOAN Kol aAOyLoTh

xenon.

Tt elvat n Emotacia xpAong AvtiuikpoBlakwv r Avrtiflotikwy Emlotacia 1 to

Antimicrobial Stewardship

Mua avalntnon Tou 6pou “antimicrobial stewardship” otnv PubMed onuepa (3/5/2021) divel mavw amno
6400 amoteAéopata e oOAOEva Kal auEavopevo aplBpod epyacilwy 060 Iepvolv Ta xpovia (Elkova 10). H
TPWTN £pyacia otnv omoia avadépetal o 6pog eival to 1996 amnod toug McGowan JE kat Jr, Gerding DN pe

titho «Does antibiotic restriction prevent resistance?» (McGowan and Gerding, 1996). ZUpdwva LE TOUG

ouyypadeig, n EUnMveuaon yla Tov 6po fTav ano Tov 6po “steward” otnv ekkAnaoia.

Search query: antimicrobial stewardship Count
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Ewkova 10 AptSuoc BiBAloypapikwv avagopwy otov opo “antimicrobial stewardship” kat’ étoc (LUExpt

3/5/2021)

OucLaoTIKA OUWC ¢aiveTol 0 OPOC va OTOKTA avayvwplon HETA amd Tnv dnuocisucn Twv
KatevBuvTApLWY ypappwy TN the Society of Healthcare Epidemiology of America (SHEA) and IDSA joint
committee on the prevention of antimicrobial resistance in hospitals to 1997 (Shlaes et al., 1997). H
e6paiwaon tou 6pou Kol armd TNV GAAN pepld tou AtAavtikol otnv Eupwnn €ekiva pe tnv Snupocisuon

Twv Gould kat van de Meer to 1999 (Gould, 1999).
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OpLOUOC TNG AVTLULKPOBLOKAG ETILOTACLOG
O oplopdcg NG avtldlkpoPLlakng emotaoiag dailvetal va eéeAicoetal o0To0 MEPACUA TWV XPOVWV Kol

yivetal 6Ao Kal Lo GUYKEKPLUEVOG.

To 1997, «n oucia tng KaAAg avtiptkpoPlakig Saxeiplong» sivat 0Aol ol aoBeveic va AdBouv To Mo
QTMOTEAECHATLKO, ALYOTEPO TOELKO Kot Alyotepo Samavnpd avtiBLloTikd yla TV akpLBn xpovikn mepiodo

Tou amaltteitatl yia tn Bepameia f tnv mpoAndn pag Aoipwéng (Shlaes et al., 1997).

To 2007, otig kateuBuvtnpleg odnyieg tng Infectious Diseases Society of America and the Society for
Healthcare Epidemiology of America yla tnv avamtuén mpoypaatog yla tnv evioyuon toy AS opiletat,
«dpaotnplotnta mou mephappavel KatdAAnAn emhoyr), 66on, 060 Kol SLAPKELA QVTLULKPOBLOKNG

Beparmeiag» (Dellit et al., 2007).

To 2012, otnv cuvalvetiki 6nAwon Twv the Infectious Diseases Society of America (IDSA), the Society for
Healthcare Epidemiology of America (SHEA), and the Pediatric Infectious Diseases Society (PIDS)
oplotnke to AMS w¢ "ouvtoviouéves napeUBaoels oxeSLAOUEVES yia TH BeATiwon Kat tn HETPnon tng
xpnong [avtiBiotikwv] nmapayoviwv pue tnv npowdnon tng emniAoyns tov BéAtiotou [avtiBiotikoU]
JEpaneUTIKOU OXAUATOC POPUAKWY, CUUTEPIAaUBAVOUEVNG TNG Xoprynons, tng OLApKELaG TNG
Jepanciac kat tng 06ou yoprynons” (Fishman et al., 2012).

To 2014 to CDC dénuooievoe évav odnyd pe tnv ovopacio «Core Elements of Hospital Antibiotic
Stewardship Programs (Core Elements) » ywa va fonBnoet ta voookopeia twv HMNA va ebappdcouy
TIPOYPAUUATA EMLOTACIOG TWV AVTIUIKPOBLaKWY. AuTOg 0 08nyog evnuepwBnke mpoodata (The Core
Elements of Hospital Antibiotic Stewardship Programs, 2019). MNeplypadel Sopkd Kot SLoSIKAOTIKA

oTolXela TTOU XOpOKTNPL{OUV T TTETUXNUEVA TTPOYPAUUATOL.

Ta odp€AN TwV MpoypappaTwy AvtipikpoBLakng Emotaciog

Yridpyxouv mAgov apketd Sedopéva mou unootnpilouv ta oANamAd od£EAn TTou €X0UV TA TPOYPALUATO
AvtiuikpoBlakng Emiotaociag (ASP) otnv xprion Twv ovtldikpoflakwy, tnv pelwon tng Slapkelag
voonAelag, Tou KOOTOUG VoonAelag kKot oTnv UtooTtpodr] TNG avtoxng Twv UKpoBiwv ota avtiplotikd. Ta
npoypappata ASP eival amoTEAECUATIKA OTNV aUENON TNG CUUMOPOWONG HE TNV TIOALTIKA Yl Ta

QVTLBLOTIKA Kal oTh Helwon Tng Stapkelag tng avtBlotikng Oepanelag.. (Davey et al., 2017).
H nmpdodatn cuotnuatikn avackonnon uPnAng mowotntag tg Karanika kat ouv (Karanika et al., 2016),
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KOTAANYEL OTO CUMMEPACUA OTL T ASPs mou edpoapuolovial ota VOCOKOUELD €XOUV WC OTOTEAECUO
ONUOVTLIKEG LELWOELG OTNV KOTOVAAWGHN QVTLULKPORLAKWY OUCLWV KAl 0TO KOOTOG, VW UTNpEE BeATiwon
oTov aplBuo Twv Aolpweewv mou odeihovtal o elSIKA avtiplkpoBloka maboyova MRSA, imipenem-
resistant P. aeruginosa, and ESBL-Klebsiella spp kal n ocuvoAlkr SLAPKELD TTAPALOVIG OTO VOOOKOUE(D
eAaTTWONKE. JUYKEKPWIEVA, N OCUYKEVIPWTLKA Toocootiaia petafolr (pool percentage change) tng
KOTOVAAWONG QVTLULKPOBLAKWY OUCLWV PETA TNV edappoyn Tou ASP Atav 19.1% (95% CI [-30.1 pe -7.5].
O peAéteg mou eiyav yivel otig HMA kat tnv Eupwnn avédepav tnv uPnAOTEPN CUYKEVIPWTLKN HElwaon
(pooled decrease) tng avtiulkpoBLakniG KatavaAwong LETA TNV epappoyr tou ASP (-19.9% [95% Cl -27.7
pe -12.1] kat -20.9% [95% Cl -30.5 ot -15,], avtiotoya), evw ol peAéteg otnv Acia -16% (95% Cl -36.5 pe
-5.3]). TéAog n pla pelétn mou eixe yivel otnv Notia Apepikn avédepe peiwon -35.9% (95% Cl -53.8 pe -
17.9) kot n pia otnv Noto Adpikn -19.6% (95% Cl= -38.5 e -0.8). EmutAéov, e€eTAIOVTAG CUYKEKPLUEVEG
KOTnyopieg avtiBLoTikKWYV gUpPEog GACUATOC, N KATOVAAWGON KapBamevEUwY Kol YAUKOTEMTLSLWY
MewwOnke eniong katd 18,5% [95% Cl 32 pe 5,0] kat 14,7% [95% ClI 27,7 pe 1,7], avtiotowa), aAAd n
pelwon autr ATav onUAvTLKg HOvVo OTav auToU TOoU TUTIOU Ta avTBLoTKA &gV ATOV UTO TIEPLOPLOKOU )
UTIO KABEOTWCE TIPOEYKPLONG TIPLV Ao TNV £vapén tng ASP. H cuvénela tng avtlplkpoBlakng Bepameiog

pe ASP 1| eBVIKEG KaTELBUVTNPLEG YPOUHES QUENBNKE HeTA TNV edappoyr] Tou ASP.

To (860G TOU TUAUATOC eMNPEATEL KOl TO PLEYEDOC TOU ATOTEAECOTOG TTOU EMITUYXAVETAL. ZUYKEKPLUEVQ,
o€ MABOAOYIKEG KAWVIKEG N Helwaon TG XPAOoNG Twv avTLpkpoBLlakwy ftav oto 12.1% (95% Cl 19,9 ue
4,3%,) eV OTIG TIEPUTTWOELG TIOU TA TIpoypaupata sixav edpapuootel oe MEO n pelwon édtace to
39,5% (95% Cl 72,5 pe 6,4) kat auth n dtadopd ATAV OTATIOTIKA onuavtiki. Ocov adopd thv Bvntotnta
META TNV £dappoyn TPOYpappAaTwy ASP 8ev UTNpEe OTOTIOTIKA ONUOVTKNA HeTofoAr olte oOtav
g€etaotnke N oAk BvntdTNTa 0UTE N BvnToTNTA MOV oXeTileTal e Aolpwen evidg 30 nuepwy (infection-
related 30-day mortality). TEAog, og oxéon pe TNV dldpkela tng voonAeiag (Length of Stay — LOS) n péon
Slapkela voonAeiag elattwbnke koatd 8,9% (95% Cl 12,8 - 5). Mavtwg, otic MEO Sev davnke va

eAattwOnKe onUaAvtika n SldpkeLa TnG voonAeiag.

Afloloywvtag tnv emibpacn otov emMUMOAOCUO QVOEKTIKWY OTEAEXWV OTIC AOLWMWEELS, Ol AOLUWEELG
methicillin-resistant Staphylococcus aureus (MRSA) ATovV ONUOVTIKA XOUUNAOTEPESG LETA TNV £dapUoyn
TOU TPOYPAUHATOG €mLoTaciog Kal To (5lo onuewwdnke yla Tig imipenem-avOektikég Pseudomonas
aeruginosa, (ESBL)-Klebsiella spp. pe Pdaon mévie peAéteg oAAd OxL yla TG Aowwéelg amd ESBL-
Escherichia coli. To mocootd Aoipwéng amd C. difficile dev GANafe onUavTiKd, aAAA AUTO TO EUpnUa

Baoclotnke oe TPELG UEAETEC KAl N EKTIHWUEVN TpokatAAnyn Snuooicuong (Publication bias) Atav
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ONUAVTLKN.

Mapopola amoteAéopata avadEpovtal Kol otny HeEAETN Twv Baur kot ouv (Baur et al., 2017) mou £6¢eife
OTL T TIPOYPAN AT ETLOTACIAG TNG XPHONG OVTLBLOTIKWY Pelwaoav T ouxvotnTa endaviong Aolpwewy
KOL OTOLKIOHOU HE TOAUQVOEKTIKA apvnTKA Katd Gram BoKtipla, gram apvnTika Paktiplo mou
napdyouv B-Aaktapdacn kat Methicillin  Resistant Staphylococcus aureus(MRSA), kaBwg Kal TN
ocuxvotnta gpdaviong Aouwéewv C difficile. Eival afloonueiwto &g, OTL T MPOYPAUMOTA AUTA HTOV
OKOUA TILO QTMOTEAECUATIKA OTAV KATA TNV £dappoyr] Toug cuvdualoviav He Ta HETPA €AEYXOU TWV
AoluwEewv Kal LOLWE TIG MOPEUPACELS UYLELVAG TWV XEPLWV. (Baur et al., 2017) H BeAtiwon otic ekBaoelg
OTNV ULIKPOPLOKA avTOoxH TIOU KaTaypAPETAL OTO AVTLBLOYPALLO TOU VOOOKOUEIOU 1) TOU TUAOTOG H Kol
oTNV ULKpoBLakn avtoxn ot eninedo mAnBuouol emiBeBatwvetal Kat oo 1o moAlEG peAéteg (Wagner et

al., 2014).

MLla GUOTNUATIKA ovaoKomnon 146 peletwv avédepe OTL Ta poypappata ASP oxetilovtal pe peiwon
™T¢ Stdpkelag mapapovng (LOS) katd 85% kal twv damavwv yla ovtiBlotikd kotd 92%. H péon
gfoovounon KOoToug Tou avadpEpBnke otig peAeteg ou Sie€nxdnoav otig HMA ntav 732 SoAdpla ava
o0Bevry KoL TIAPOUOLEG TAOCEL( TIAPOUCLACTNKAV OTIC EUPWTAIKEG MEAETEC. O BAOLKOC HOXAOG

gfoovopunong kéaotouc Atav n ueiwon tou LOS (Nathwani et al., 2019).

Akopo Kal oto olaitepo meptBarlov SpUUATWY pakpoxpoviog dpovtidag acBevwy, ol ETMUMTWOELS TWV
TIPOYPOUUATWY EMLOTACLAC TNG XPNONG AVILULKPOPLAKWY €lval BETIKEG. ZUYKEKPLUEVA, N CUCTNUOTLKA
avaokomnnon twv Wu kat ocuv. (Wu et al., 2019) avédelfe OTL OL OTPATNYLKEG TTOU XPNOLLOTIOLOUVTOL OF
TIPOYPAUUATA ETMLOTACLAG TN XPHONG TWV AVILUKPORLAKWY 0UOLWY, OTWE KUPLWE eKTTALSEUTIKO UALKO,
EKTIALOEUTIKEG OUVAVTNOELG KOl €Pappoyr KOTEUBUVTNPLWY YPAUUWY, CUCXETIOTNKAV UE Pelwon Katd
14% tnNg OUVOALKNAG XPNONG QVTLUKPORLOKWY ouclwyv. EMutAéov, oe mpoypdppata ylo eEwTteplkoUg
aoBevelg pe exmaildeuon EMIKOWWVLIOKWY SEELOTNTWV UTINPEOY LELWOELG OTN XPHON OQVTLUKPORLOKWY
OUCLWV, EVW TO KOOTOC (PAPHOKEUTIKAC OywYNG NTOV YEVIKA XOUNAOTEPO HETA TIG TMOPEUPAOCELS

(Drekonja et al., 2015).

AKOPO Kal 0 adpLKAVIKEG XWPEG, TA TIPOYPAUMATA ETLOTACLOC TNG XPNONG TWV QAVILUKPORLAKWY
davnke va €xouv Betikn enidpaon Kal va odnyouv o€ aUENUEVN CUUHOPDWON HE TIG KATEUBUVTNPLEG
oényieg, eAATTWOoN TG XPONG TWV AVILBLOTIKWY KAl LE EEO0LKOVOLNGCT OLKOVOULKWVY Topwv(Akpan et al.,

2020).

KataAuTIKO KO EVIOYUTLKO TTApAyovTa amoTEAOUV OL ETITAEOV MOPEUPBACELG O TIPAKTIKEG TNG TPOANYNG
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KoL TOU eAéyxou Twv Aoluwéswv. EWBIKA autég mou meplhappavouv tnv emtipnon (surveillance) tov
£\eyxo kol tnv mapoyn oxoAiwv (feedback) eiyav tnv peyaAltepn amoTeAECUATIKOTNTA OTNV HElWON TWV

VOOOKOUELAKWY AoLwewV og xwpeg uPnAol Kal avwtepou Héoou eloodnpatog (Price et al., 2018).

Télog, Ta mpoypaupata emiotoaciag aviBotikwy (ASP) BeAtiwvouv tnv aoddlela Twv ocBevwv
MELWVOVTAG TNV KATOVAAWON avILPLOTIKWY, TG TIAPEVEPYELEG TIOU OXeTilovtal HE Ta GAapUaKa Kol

BonBoulv otnv KatamoA£éunon tng avtoxng ota aviBlotika (Karanika et al., 2016).

YTapXOUV apvnTLKA OTA TIPOYPALLATO ETLOTACLOG TN XPHONG OVTLBLOTIKWY;

Mla CUOCTNUOTIKY avookomnon €6eoe tov MPOPANUATIONO OTL OL TIEPLOPLOTIKEC TOPEUPACEL EVOC
TIPOYPAUUATOC SLOXELPLONG QVTLUIKPOPLAKWY OUCLwV Mmopel va odnynoouv oe kabBuotépnon tng
Beparmeiag Kol va Snuloupynosl mPoBAUOTA 0TV CUVEPYAOLO OTO VOOOKOUELD, AOyw NG Stotapaxng
NG EMKOWVWVIOC KOL TNG EUMLOTOCUVNG METAED AOLUWELOAOYWY KAl TWV KALVIKWY YLATPWY, WoTOCOo Ta

otolyela eival xapnAng mowdtntog (Davey et al., 2017).
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KedpaAalo 5 - Ztpatnylkég AvtiplkpoBLlaknc emtotaociog

MevikOTEPQ, UTTAPXOUV TIOAAEG TMOPEUPACELG TIOU UMOPOUV VA CUUTEPIAQUPBAVOVTOL O Eva TIPOYPALOL
gmotaoiag avilpikpoflakwy oucolwv. Ol ONUOVTIKOTEPEG OvVaAUOVTOL O TIPOKTLKO 06nyo Tou
dnuootevBnke amo tov Maykoouo Opyaviopd Yyeiog (World Health Organization. Regional Office for
Europe, 2021) kot TeplypAdovTol £V CUVTOULO TTOPOKATW HE TIPOOONKN LEPIKWY ETITAEOV GNUAVTLIKWY
TIPAKTLIKWY OMWG avayvwplotnkayv anod tv BipAoypadia. Mmopolv va xwplotouv os U0 OUASEC, TIG
napeuPacelg mou adopolV TPV 1 KATA TN OTWYUR TNG ouvtayoypadnong Kal QUTEG Tou cupPaivouv

UETA TNV cuvtayoypddnon:
MNapepPAocelg mpLv A KOTA TN OTLYUN TG cuvtayoypadnong

1. EKnaideuon KAWLKWV LOTPpWV: eKMAlSeUon KAWVIKWV LATPWV OXETIKA HE véeg Oepameieg,
BéATioTa SLAYVWOTIKA EpYOAELD, OTPATNYIKEG KOL CWOTEG CUUTEPLDOPEG cuvTayoypadnong.

2. Eknaidsuon tTwv acBevwv Kot Tou yevikoU mAnBuopoU: n ekmaideuon twv acbBevwv Kol Tou
vevikol TANBUOUOU OXETIKA HE TNV OWOTH Xpnon, omoBbnkeuon kol amoppun Twv
OVTLULKPOBLOKWV

3. KateuBuvtiple¢ odnyie¢ Twv VOOOKOMEIWV yla TN Slaxeipion Kowwv Aolpwewv:
kateuBuvtnpleg odnyieg ) alyoplBuol sdikol yla Eva cuykekpLEvo (Spupa, oL omoiol umopouv
Vo TIPOCOPLOCTOUY amod e0VIKEG ) Slebveig kateuBuvtnpleg odnyieg wote va avtikatomntpilouv
™V ToTukn erudnuiodoyia, tnv mMpooPacn o SLOYVWOTIKEG €EETAOELS Kal T Sdlabeoiudtnta
dAPUAKWY OTO GUYKEKPLUEVO TIEPLBAANOV

4, Zwpevutikd avtfoypaupata  (cumulative antibiograms): meplypddouv TO TMOOOOTO
OTMOUOVWOEVTWY OTEAEXWV EVOG CUYKEKPLUEVOU HLIKPOOPYOVIOUOU TIOU TIAPAUEVEL gvaioBnto
OTa TPOTELVOUEVO avTIBLoTKA pe Baon Soklpég evatoBnoiag in vitro. Elval xprowua yla tnv
KoBobnynaon tnNg EUMELPLKNG avTLULKpoBLaknc Bepamneiag.

5. Neplopiopoi cuvtayoypdadnong / NPoEyKpLon CGUYKEKPLUEVWV OVTILULKPOBLOKWY OUGLWV: OL
KAWLKOL Latpol AapBavouv £ykplon yLoL TN XOPNynNon CUYKEKPLUEVWY AVTLULKPOBLOKWY OUGLWY
nipwv 500el to avtiBlotikd amd to pappakeio. H €ykplon pmopet va xopnyeitat and péAn tng
opadag Slaxelplong avtluikpoflakwy  ouowwv, doapuakomolols 1 AolwéloAdyouc,
CUMTEPAAUPBOAVOUEVWY KOL TWV EKTIALSEVUOUEVWY. H Xprion TMEPLOPLOUEVWY QVTLULKPOPLAKWY
ouowwv Mmopel va Teplopiletal o oplopéveg evdeifelg, ouvtayoypddoug, UMNPEOoieg,

mAnBuopoUL¢ aoBevwy 1 cuvduacuo autwv. (Davey et al., 2017; Shen et al., 2017)
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6. Anoyapaktnpifovtag T Yeudeig allepyieg oe avtpflotikd: mepllapPadvel bk AP
LoToplkoU yla OAAepyle¢ ot avTLPLOTIKA, HE N XWPLG €LOKEC OepUATIKEG SoKLuaole,
TIPOKELUEVOU VO QTOXOPOKTNELOTOUV ol Peudei¢ alhepyieg ota avilBlOTIKA amd TO LATPLKO
LOTOPLKO TwV acBevwv. Auto, Slaodalilel OtL dev AauBdvouv avtlUlKpoBLOKEG ouoieg e
uttepPoAika gupl daopa f Bepamneieg Se0TEPNG YPOUUNC TIOU OTNV MPOYHATIKOTATA SeV €lval

anapaitnteg.

MNapepPaocelg LETA Ao TNV ouvtayoypadnon

1. Npoontikdg €Aeyxog Kat oXoAlacpog (prospective audit and feedback): avaokomnon tng
XPAONG QVTLUIKPOPBLOKWY OUCLWY OF HEMOVWHUEVOUC O0BEVEIG KOl CUOTACELG OE TIPAYUATIKO
XPOVO 0ToUG BepATOVTES YIaTPOoUG yLa T BeATioTonoinon tne Bepameiog

2. Autopateg emavaLloAoyrOELS TNG ouvTayoypAdNnonNG TWV QVTLBLOTIKWY Ao TouG BEpAMOVTEG
tpolG (autopata xpovika timeout avuiplotikwv): umevbupiosl i oulntnoelg mou
TIPOTPETIOUV TOUG KALVIKOUG YLOTPOUC VAL ETTAVEKTLULRCOUV HLO XPrON OVTLRLOTLKWV.

3. Autopateg eVtoAEg Stakomng: £dapuolovtal auTOUATA NUEPOUNVIEG SLOKOTIAG YLO CUVTOYEG
avTiulkpoBlokwy otav dev kabopiletal n Siapkela g Beparmeiag. Mmopolv va adopoulv ot
OUYKEKPLUEVEG KATNYOPLEG AVTLUIKPOBLaKWY ouatlwy, 06oU¢ xopriynong n/kat evéeifelg (Davey
et al., 2017; Guglielmo et al., 2005; Tolia et al., 2017).

4, BeAtiotomoinon aviBLOTIKAG 6O0NG: TPOCOX OTO ATOULKA XOPAKTNPLOTIKA ToU aoBevolg mou
uropel va ennpedoouv tnV KatdAAnAn &déon, to Slactnua Kot thvy 080 Xopnynong €vog
QVTLBLOTIKOU TIOU XpnoLomoleital o éva dedopévo TteplBAArlov.

5. Awdpkela avtiBLlotikov: emAoyr] TNG KATAAANANG SLAPKELOC TNG aVTLULKpoBLakig Bepaneiag.

6. AnokAludkwon tn¢ Bepamneiog: Ta apyLKA EUTEIPIKA AVTLBLOTIKA OTAUATOUV I LELWVOVTAL O
aplOpd B/kat meplopifovral oto paopa, pe Baon ta amoteAéopata tne pikpoBloloyiag (Schuts
et al., 2016)

7. NapakoAouBnon Bepaneutikwv GAPUAKWY: LETPNON TwV eMUMESWV Ppappdkwyv oTo aipa
(Schuts et al., 2016)

8. MetdBoon and evéopAiBLa o€ and Tou otopatog Osparmeia (Schuts et al., 2016)
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KateuBuvtripleg odnyieg

H avamrtuén kal sbappoyny KAteubBuvtnplwy YpauUWV TWV VOCOKOUEIwV yla Tt Sldyvwon Kal Tt
Bepameia kowwv Aoluwéswv amotehel Poaoik Asltoupyla Twv Tpoypappatwy eniotaciag. O
KOTELBUVTAPLEG YPAUUEC TIOPEXOUV TEKUNPLWHUEVEG KOl TUTIOTIOLNUEVEG CUOTAOELG Lo ThV Sldyvwon Kal
v Bepaneia pe Baon Ta Tomikd emidnULoAoyLKA Sedopéva Kal TauToxpova IpowBoUv TNV AeAoyLoPEVN
XpPNon Twv aviBloTkwy. MNa napadelypa, Pmopouv va avamntuxBouv odnyleg yla TNV AVILLETWILON TNG
TIVEUMOVIOC TNG KOWVOTNTAG, YO AOLUWEELG TOU OUPOTOLNTIKOU CUCTHUOTOG, MIVEUHOVIA TTou oxeTileTal
LLE TNV XPriON TOU QVATIVEUOTAPO OTO VOOOKOMELQ, AOLUWEEL TOU SEPUATOC KAl TwV HAAAKWY Hoplwy,
€VOOKOWALAKEG AOLUWEELG KOl TEAOG YLAL TNV OVTLLETWTILON TNG VEOYVLKAG Kol TtadLatplkic ondng. Autég
oL evoelfelc avVTUTPOOWNEVOUV TO HEYAAUTEPO HEPOC TNG XPNONG OVTLRLOTIKWY OTa TEPLOCOTEPO
voookopeia. (Magill et al., 2014) Maveupwraikd, dalveTal va UTAPXOUV KateuBuvthpleg odnyieg ota

VOOOKOUELD YLOL TLG KOLVEG TTOLOLOTPLKEC AoLuwEELS. (Kopsidas et al., 2020; Spyridis et al., 2016)

H avantuén twv kateuBuvtriplwyv odnylwv Umopel va akoAouBrnoeL oTtov oXeSLAOUO TOUC TIC 4 OTIYUES

™¢ ARYPng anoddoswy yla ta avrilotikd (Tamma et al., 2019). [Nivakag 5]

Mivakog 5 Ot 4 OTIYUEC AITOPATEWV YLa T AVTIBLOTIKA:

4 otlypéG anopAcEWV yLa T OVTLBLOTIKA

Anauteltal n xopnynon avtiBlotikwy; Yrdpxet Aolpwén;
Jtyun 1 Extipunon tou 6uvnuikoU odéloug amd tnv Evapén QVTLBLOTIKAC

Bepamneiag Evavtl tng BAABNG o pmopel va poKaAEoeL

oS of Antibiot,-(_o

ecs, EANdOnoav oL amapaitnteg KAAALEPYELEC TPV ATIO TNV EvapEn TG
JTyun 2 Beparneiag;

Mola sivat n KatdAAnAn eumelpikn Beparneia;

>1 pépa népaoe.

Acute Care

MTopWw Vo OTAPOTHOW TNV OVTLBLOTIKA aywyn;

Jtyun 3
MTopw va TepLlopiow TNV avTLBLOTIKA aywyn;
AMayn antd evbodAéBLa og amd Tou OTOUATOC;
Jtyun 4 KataAAnAn Sudpkelo Bepareiag;
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Apa, ol KaTeuBuVTNPLEG YPAUUEG UmopolV va TieplhapBavouv odnyieg yia (1) ta katdAAnAa KALWLKA
KpLtnplo mou Ba odnynoouv otnV TeKUNPlwon Twv BakTnplokwy AOLUWEEWY, KOl TIG SLOYVWOTIKEG
e€eTA0ELC TIOU UTOpPEl va XPELOOTOUV (KOL QIELKOVIOTIKWY), o8nyleg yla TNV €L8IKN EUMELPLKA KoL
OTOXeUUEVN Begpamneia (oupmeplapPfavopévng tg odol xopnynong, tTou 80C0AOYLIKOU CXNUOTOG Kol
EVOANOKTLKEG ETIAOYEC YLO TIEPUTTWOELG AAAEPYLWV), YLO TNV LETATPOTIA TNG Aywyng amod evéodA£pLa oe
OO TOU OTOHATOC, KAl YL TIG KATAAANAEG SLdpkeleg Beparmeiag. OL KATEUBUVTHPLEG YPOUUES TIPETIEL VA
elvat dLaBgolpeg og 6Aoug kat va AapfBdvovtatl ta KatdAAnAa PETpa WOTe va lval eUKoAn n mpdoPaon
0€ QUTEG KaBwc auTto Ba auénosl TV MIBavoTnTa oL yLoTPoL TG Xpnolponolioouv. Artapaitnto ivat va

ETILKOLPOTIOLOUVTOL TOKTLKA UE Ta VEOTEPQ SeSopEva amo Tnv dtebvn BLBAloypadia

MponyoUpEVN EYKPLON EVAVTL TIPOOTITLKOU EAEYXOU LLE OXOALOOUO

Metd tnv Béomion tTwv KotevBuvTApWV odnylwv To emMOpevo PrAuo sivat n epopuoyn toug. H
TMPOCEyyLlon otnv edapuoyn Kol ot mapeppaocelg Ba mpémel va yivetal pe Pdaon toug dlabEoipoug
mOpouC. AUECEC, TPOOWTTO-UE-TIPOCWITO TAKTIKEG HE TPOOWTIKA aMnAemidpacn Omwg eivat n
"Swayeipion xepaiag" (“handshake approach”) evBappUvouv plot cuUVepyOTIKr) ox£on HEeTafd TG
opadag Slaxeiplong Kot Twv KAWVLIKWVY ylotpwy, oAAd Tautdxpova, Urmopolv va emtBaplvouv mapa oAU
TO £pyo TOUG. EVOAAOKTLKA, oL TNAEPWVIKEC KANOELG 1) OL CNUELWOELS OTOV LATPLKO PAKEAO UmopouV va
Stadpapaticouv onUavtikd poAo otnv powdnon tng AeAoyLlopévng XpHong avIBLoTikwy av Kal dev Ba
UTIOKOITOLOTHOOUV TIOTE TIG AUECEG TPOCWTIKEG OXEOCELG, WTOPEL va e€lval MO ePIKTEG yla TOAAG

T(POYPALLATA.

Avo péBodol mou €xouv xpnoldomolnBel pe emituxia €lval TNG MPO-£YKPLONG KAl TOU TIPOOTITLKOU

€AEYXOU e OXOALAOUO LETA TNV cuvtayoypddnon (Barlam et al., 2016).

H mtpo-€ykplon cuvictatal cuvnBwc oe pia tnAedwvikr kAnon otnv opdda Staxeiptong (AotpwéLohoyol)
yla eTAEYUEVA QVTLULKPOPBLOKA Tou SikatoAoyoUv th xprion tou doapudkou mpv StavepnBel and to
dappakeio. Aut n TPOCEYYLON UMOpsl va PEWOEL TNV Tepltty évapén ovTIBLOTIKWY, va
BeAtloTomoLoEL TNV €TUAOYN EUTEIPIKWY AVTIBLOTIKWY, va TapdoXel TMANPodopleq OXETIKA HE TIG
BEATIOTEG TEXVIKEG KaAALEpYelaG Kol va evBappUvel tnv oulntnon yla TI¢ Aolpwéelg otav elvat
amapaitnto. Ta MEOVEKTAHATA OUTAC TNG TPOCEYYLONG TEePLAAUBAVOUV: 1 EMIKEVIPpWON OF
OUYKEKPLUEVA LOVO avTldikpoBlakd, n mbavotnta va Slatapaxbel n olaAr pon Twv £pyaclwV TwWV

KAWIKWV laTpwyv, N mbavr KabuotEépnon otnv Xopnynon avilBloTIKWY O MEPUTTWOEL ondn Kal Tnv
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aduvapio aVTIETWIONG TNG KATAXPNoNG avtiBloTikwy, Omwe evSodAEBla £wg amd TOu OTOUATOG
petatponn n Sldpkela tng Bepamneiog. O MPoonTIKOG €AeyXog e oXoAlaopno (prospective audit with
feedback) vyivetal yevikd 48 €wg 72 wpeg HETA TNV €vapfn TwV OVILBLOTIKWY, OTAV UTAPXOUV
TMEPLOOOTEPA KALWVIKA Sedopéva yla va yivouv cuoTAoelS. Ta TAEOVEKTAUOTA QUTAG TNG TPOCEYYLONG
nephappavouv: peyaAlTepn €uehifia OTO XPOVOSIAYPAUUA TwV TIAPEUPBACEWV KAl TNV LKAVOTNTA
ANPNG oToXEUHEVWVY BEPAMEVTIKWY oMo ACEWV. EVag ONOVTLKOC TIEPLOPLOUOG UE AUTH TNV IPOCEYYLON
glval OTL Ol CUOTAOELC Elval YEVIKA TIPOOLPETLKEG EMELON TO MEPLOGOTEPQ TTpoypappata Slaxeiplong Sev
glval oe Béon va emPAAouv TNV UTOXPEWTLKA SLAKOT TwWV avtiBloTikwy. EMUTAE0V, O TMPOOMTIKOG
£\EyXOC LETA A0 OXOALOOUO YEVIKA SeV eMNPEATEL TIG MPWTEC 2 €wG 3 NUEPEC avTLBLloTikAG Beparmeiag,
Ol OToleC ouXVA ATOTEAOUV PEYAAO PEPOC TNG EVOOVOTGOKOUELAKNG XPNong avtilBlotikwy. Mia uBpLdikni
T(POCEYYLON, CUUMEPAAUPBOAVOUEVOU EVOG OTOLXEIOU TIPO-£YKPLONG KOl TNG emoveffTaonG HETA TtV

£yKpLon, lval cuxva n Lo AMOTEAECUOTLKY).

El8ikdTEPA VLA TO VOCOKOUELOKO TIEPLBAANOV
Juudwva pe to «The Core Elements of Hospital Antibiotic Stewardship Programs, 2019», ta Baotkd
XQPOKTNPLOTIKA YLla TV dnpLoupyia evog MPoypAULOTOC EMLOTACLOG OE VOOOKOUELAKO TtEpLBAAAOV ival

oUTA TIou ¢aivovtal otov
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Mivakocg 6
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Mivakog 6 Ta Baolkd YopakTNPLOTIKA yLa TNV Snutoupyla eVOE mMPoypaUUATOC ETLACTACLOC OE

VOOOKOUELOKO eptBaAiov

H &éopeuon tng nyeoiag twv | Na dtaBéosl Toug amapaitntoug avOpwivous, OLKOVOULKOUG TTOPOUC Kal

VOOOKOUELWV TeXVoAoyLkr umtoSopn

Noyobooia Na kaBoplotel évag ny€tng i KATOLoL GUV-NYETEG, OTWG Evag yLaTtpog Kol

dappakonoldg, unevBbuvo yia t Sloxeiplon Tou MPOYPAUMATOC KOl Ta

arnoteAéopara.
DapUaKEUTLKA Aloplote évav ¢dopuaKomold, WavikAd w¢ CUV-NYETN TOU TPOYPAULATOG
Eumelpoyvwpocuvn Slaxelplong, yla va BonBnost va nynbel twv mpoomabelwv epappoync yla

™ BeATiwon TN XPHoNG avTLBLOTIKWV.

Apdon Edapuoyn mopepPAacewyv, OMWG O TPOOMTIKOG EAEYXOG HE OXOALOOUO
(Prospective audit and feedback) f n mpoéykpion (pre-authorization), yia t™

BeAtiwon NG Xxpnong avTLBLoTKWV.

MapakoAovOnon MapakoAouBnon tng ouvtayoypddnong ovTLBLOTIKWY, TWV EMUTTWOEWY
TwV TOPEUPACEWY KAl GAAWV ONUAVTIKWY QTOTEAECUATWY, OTWG ol

Aopwéelg C. difficile kat oL avtoxég twv pikpoPiwv

H umtoBoAr| ekBéoewv Na yivovtal toaktikd avadopég pe TANPodOpPleG OXETIKA HME TN XPHOoNn
QVTIBLOTIKWY Kal TV avtox, oToug Latpouc, hopUaKomoloUc, VOOOKOUES

KOlL 0TNV NYEoia Twv( VOOOKOUELWV.

eknaidevon Exnaidevon atpwv, GpapUOKOTIOLWY, VOONAEUTWY Kol 00BEVWV OXETIKA e
TIC AVEMIOUUNTEG eVEPYELEC ATO AVILBLOTIKA, TNV OVTOXN OTO QVTLBLOTIKA

KoL Tn BEATLIOTN cuvtayoypadnon.

AvtiuikpoBlakn enotacia otnv Maldlatpiki
Av Kal to stewardship otoug eviAikeg ival auto mou avamtuxOnKe MPWTO £ilval GNUAVTLKO Vo UTLAPXOUV

ETUAOYEG YLO TOUG TTALSLATPLKOUG aoBevelc.

Itig HNA, to mpoypdupata avTllkpoBLakng emotaciog mpoteivovtal enionpo and to 2007 amnod tnv
IDSA. To 2014, to CDC ocuvéotnoe Ot OAQ TO VOOOKOME(D OfEWV TEPLOTATIKWY va £hApUOCOUV
nipoypappata ASP(Pollack and Srinivasan, 2014). Anto tov lavoudpto tou 2017 n the Joint Commission
{nTovoe OAa ta voookopeia va €xouv ASP mpoypappa mou va Baociletal otnv BipAloypadia. (Joint

Commission on Hospital Accreditation, 2016)
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Kt Opwg, to 2015, pLo CUCTNUATIKA avaokonnon Twv Smith kat cuv (Smith et al., 2015) katddepe va
EVTOTIOEL POVO 9 PeAETEG TTOU adopoloav emionpa Kal oAoKANpwHEVO Tipoypappato evw 8 sotialav
MOVO Of OUYKEKPLUEVOUC OTOXOUG (TVEUHOVIA TNG KOLWVOTNTAG, XPNon BavKopuKivng, TEPLOPLOUOG Kall
evaAdayn avtiplotikwy). OL cuyypadelc KATEANYAV OTO CUUTEPACHA OTL O ApPLBUOC TwV SNUOCLEUUEVWY
madLaTplkwy PeEAETWVY ou afloAoyolv ASPs 1 AAAEC oTpatnYIKEG AS lval PIKPOG. AKOUA KoL OO aUTO
TO MKPO Selypa maviwg, umipxav evaeielg OTL Kal Ta TALSLATPLKA TIPOYPAUUATA 08NYOoUV EMITUXWG OF
HELWOELG OTN XPNON QVILLKPOPBLAKWY OUCLWY, 0TO KOOTOG XWpPLg EUdAVEIS apVNTIKEG EMUMTWOELG OTNV

aopaAela Twv acBevwv.

Itnv Eupwnn n ewkova eival mapopola Kol (owg HE akopa HeyOAUTEPN XPOVLKA UCTEPNON yla T
TaLSLATPLIKA TIPOYPAUUATO QVTLULKPOBLAKAC emiotaciag. Av Kal OAa ta KpAtn HEAN tnG Eupwrmaikng
Evwong siyav deopeuBel va vioBetrioouv €va ebvikd oxédlo Spaong - National Action Plan (NAP)
OXETLKA PE TNV OQVTIUKPOPBLOKN avtoxn HEXPL Ta péoa tou 2017 onwg eixe mpotabei amd tov MOY
(“World Health Organization. 68th World Health Assembly. A68/20. Provisional Agenda Item 15.1.
Antimicrobial Resistance. Draft Global Action Plan on Antimicrobial Resistance,” 2015, p. 20), evtouUtolg,
UEXPL TIPOOdATA OPKETEC XWPEG SEV £XOUV OKOMO £va evepYO €BVIKO oxESlo Spaong(Andriukaitis, 2019).
EWSIKa yla ta matSLlatpkd mpoypappata, otnv HeAEtn twv Kopsidas kat ouv. (Kopsidas et al., 2020) mou
mapouctalel amoteAéopata anod 23 XWPES, TEPLYPAPOVTOL AMOCTINOUATIKEG KOl KOTAKEPUOTIOUEVES
TPOOTIABOELEC TOOO Ot eUPWTAIKO 000 Kal oc €Bvikd emimedo. Av kot daivetal vo umapxouv
KaTeuBuVTNPLEG 08NYLEC YL TNV AVTIUETWITILON KOWWY AOLLWEEWY OTA TTALSLA OE VOGOKOUELAKO eTinedo,
£VTOUTOLG eV UTIAPXOUV EBVIKA TIpOoyPAUHATO | SIKTUO QVTLULKPOPLAKAC EMLOTACLOC Yot TOLSLATELKOUG
000evelg, oUTe UTIAPXOUV CUUDWVNUEVOL SEIKTEC LETPNONE TNC XPONG TWV QVTLULKPOBLOKWY O TtaldLd
1 €XOUV 0PLOTEL OL SEELOTNTEG TTOU TIPETEL VA £XOUV OL TtadoAoLWELOAGYOL. AuTH €lval Kal N €LKOVA TIOU

oxnpoatiletal yla tnv EAAGSa ammod autr) TNV HEAETN.

AvtiuikpoBlakn emotacia oe LOVASEC EVTATIKAG VOONAELQG VEOYVWY

OL veoyvikéG povadeg eival éva povadikd kal SUokoAo TePBAAAOV ylo TNV OVTLUETWITLON TNG
edappoyng ASP kuplwg emeldn n egvawcbnoia oe Aowielg pmopel va oxetiletal pe mMoANAmAoUG
MAPAyovTeC Tou adopolV TN UNTEPA, TO Veoyevwnto f kot ta SuUo, ald kat Adyw Ttwv uPniwv
TIOOOOTWY XPHRONC QVTLBLOTIKWY KOl TwV ovnouxwwv OtL ot SlaBéolueg SlayvwoTikEG avOAUOELG
otepouvtal evalodnoiag (Hsieh et al.,, 2014; Mukhopadhyay et al., 2019). Eva onuavtikdé moocooto
VEOYVWV TIOU £L0AYOVTAL O£ HovAadeg evtatikng Beparmeiag veoyvwv (MENN) Ba AdBouv avtiBlotikd ya

mBavr ondn (Cantey et al., 2015) mapd ta KaAd& otolyeia tov Seixvouv OtL N mMAsloPndia autwv Twy
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avTiplotikwyv oxnuatwy sival mepurtr(Russell et al., 2012) Yrapyxel EAAeldn amoSeLKTIKWY oToLXElwyY
OXETIKA UE TNV edpapuoyn Twv ASPs o€ VEOYVIKEG LOVASEC, ELOLKA OTNV TPWLLN XOPNYNon avtlBLloTIKwY

yla bavn ondin.

To Kaiser Permanente Early Onset Sepsis Calculator (EOS-C) esival éva eAelBepa mpooBaciuo
Sladiktuakod epyaleio mou €xel oxedlaoTel yla va evtomilel pe auénuévn gvalobnoia ta veoyévvnta
mou SlatpExouv Kivouvo Aolpwéng xpnoluomolwvtog éva povteho TpoPAedng kwduvou (“Infection
Probability Calculator - Neonatal Sepsis Calculator,” n.d.; Kuzniewicz et al., 2017, 2016; Puopolo and
Escobar, 2013). To epyaleio edapuoletal os Ppeédpn = kinong 34 eBSopAdwv, XPNOLULOTIOLWVTOC
OpPLOMEVEC HETABANTEG TTOU oXeTilovTal e TN UNTEPO KOL TO HwPO. Mall Pe Ta KAWVIKA XOAPOKTNELOTIKA
Tou veoyvol To gpyoleio umoloyilel tov Kivduvo yla EOS kot Sivel plo cuviotwpevn 6paon (kKapia
Spaon, mapatripnon, AnPn koAAlepyelwv aipatog Kot mapatipnon N Andn KaAALEPYELWY ALUOTOG KoL
xopnynon avtiBlotikwy). Me tnv xprion autol Tou HoviéAou mpoPAedng OxL HOvVo Ta HwPEA Tou
Slatpéxouv kivbuvo Aolpwéng pmopolv va eviomiotolV vwpig, oAAA Kot n £€kBeon ota aviiBloTika oe
0UTO TO TIPWLUO oTadlo pmopel va amodpeuxBel. Ta Tpéxovta Sedouéva Seiyvouv OtL otav edpapudletal o
UTIOAOYLOTAG O€ KALWVIKO TtepLBAANOV, Umopel v 06NyroeL 08 HELWHIEVEC ELOAYWYEG, ALYOTEPEG EVAPEELG
EUMELPLIKAG AYWYNE QVTLBLOTIKWY Kal XapnAd mooootd Slevépyelag SLoyVWOTIKWY SOKLHWY, Xwpig va
uTtapyouv evdeifelg avénuévng Bpedikng Bvntotntag (Achten et al., 2019; Helmbrecht et al., 2019). Ta
gepyodeia autd pmopoulv va cupPdalouv oe TpwtoBoulieg ASP AOyw TOUu XApNAOU KOOTOUG KO TNG
MPOOPACLUOTNTAG TOUG Kal Ba pmopoucav va eival Wlaitepa onpavIKA yla ebopUoyn O XWPES Kal

nieptBdAlovia Sev elvat ikt pLo CUVOALKNA TIOPEUPAOn AOYW TIEPLOPLOUEVWV.

H EAAGSQ, petafl dMwv supwraikwv XYwpwv, 6ev Slabétel €Bvikd maldlatplkd mpoypappo ASP
(Kopsidas et al., 2020) kaiL ol mpoomaBeleg ylo TN Helwon TG OAOYLOTNG XPNONG QAVTLRLOTIKWY
neplopilovral o PUEPOVWUEVEG TIPOOTIAOELEC OAAA KL OE LEPLKEG CUOTNUATIKEG TIOPEUPACELS OTIWG N
NAEKTPOVIKN ouvtayoypddnon, n avamtuén KAWLIKWV KATeuBuvTNplwyY odnylwv Kol To NAEKTPOVIKO

apxelo acBevwv.

AvtiuikpoBlakn emotacia — Mot GAAN OnTkA | 0 POAOG TWV VOCOKOMELAKWY AOLUWEEWV

Mia voookopelakr Aolpwen (NA) 1 pa Aolpwén mou oxetiletal Pe TNV UYELOVOULKA TepiBaAdn

(healthcare associated infection - HAI) eivalt pia Aolpwén mou avéntuée évag aobevrg kKatd tnv voonAeia
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TOU OTO VOOOKOWE(D 1) oTo meplBAaAAov uyslovoulkng repiBaAdng. OL Aolpwéelg mou oxetilovral pe thv
UYELOVOULKA TepiBaAPn avayvwpilovtol yevikd wg onUOVTLKA amelAnl yla Thv uysio Twv oaocBevwy,
KoBwg oxetilovral pe auv&nuévn voonpotnta, BvnTotnTa Kal KOOTOG UYELOVOULKAC TepiBaAdng. e
eupwnaiko eninedo, £xel amodelbel otL oL NA ota voookopeia ofeiag dppovrtidag subBuvovtal yla
neplocodtepoug Bavatoug otnv EE/tov EOX amd OAeg tig GAAeC Aolpwdelc aobéveleg umd emitripnon,

oupunepAapBavopevng Tng yplmng kat tn¢ pupatiwong. (Cassini et al., 2018, 2016)

JOUpdwva pe TNV To Tpoocdatn €psuva onpelakoy smumolacpol (PPS) otnv EE/EOX (Suetens et al.,
2018) 8,9 ekatoppupla NA gpdavilovral kabe xpovo o W6pLpata ofelag Kat pakpoxpoviag dpovtidag.
Movo ota voookopeia ofelag ¢ppovtidag, unnpyav 3,8 skatopplpla aoBeveic pe touAaylotov éva HAI
KGBe xpoévo kata tnv mepiodo 2016-2017. O emutoAdaocpoc twv NA otov (6lo mMAnBuouod Atav 5,5%,
TPAYHO TIOU ohpaivel otL kaBe pépa umnpxav mepimou 80.000 acBeveig pe touAdylotov pia NA oe
voookopeia ofelag dppovtidag otig 29 xwpeg mou cuppeteiyav. Xtnv EAAGSA, 0 emumoAaopog Twv NA
ftav 10% mou Atav o uPnAOTEPOC PETOEU OAWV TWV AAAWY XWPwV. AuTO onuaivel OTL avd TACA OTLYUN
umapyouv toulaxtotov 1.821 aoBeveic otnv EAAGSa Ttou £xouv TouAdylotov pia NA, To omola avépyetal

o€ 66.487 kpoUuopata £TNOLWC.

2tic NA, n avtoyn Twv Enterobacteriaceae otig kapBamnevéeg NTav 6,2% CUVOALKQ, E TOV LECO OPO TWV
XWPWV 0To 5,9%. Ztnv EAAGSa, n avtoxn ntav oto 43,7%, evw n EcBovia, n OwAavdia, n lohavdia kat n
ABouavia Ntav oto 0%. Auto Kot Povo, armoSelKVUEL OTL UTIAPXEL LeYAAn Staouvdeon petafl tng AMR
Kot Twv NA eldikd otnv EAAGSa Kot OTL N MPOAnYn TG LETAS00NG AVOEKTIKWY LLKPOOPYAVICHUWY £lval
MEPOG TOU TpoPARUATOC TG XPHong Twv avilBlotikwy. Eivalr &g yvwotd otL ot NA pmopolv va
npoAndBolv pe NON YVWOTEC TEKUNPLWHEVEG TIPOKTIKEG, LOXUPN EMLTAPNON, PAOCLKEG UTIOSOUEC Kal

nopoug Kal cuvnBwcg e TNV edpappoyr aAlayng vooTporiag.

H ouvépyeta twv nipoypauuatwy Stoxeiptong avtiutkpoBiakwy ovatwv (ASP) kat tng mpoAnying kat
eAgyyou twv Aouwéewv (IPC) otnv katamoAgunon tn¢ UtkpoBLaknc avroxnc

Kowo éyypado moAtikng yla to 2018 (Manning et al., 2018) arnd toug «the Association for Professionals
in Infection Control and Epidemiology (APIC)», «the Society for Healthcare Epidemiology of America
(SHEA)», kat «the Society of Infectious Disease Pharmacists (SIDP)» umoypaupilel tn oxéon MeTafy
TIPOYPOUUATWY EMLOTACIAC OVTLULKPOBLaKWY ouctwv (ASP) kat tng mpoAndng Kal eAéyxou Twv
Mowwéewv (IPC) kat umootnpilel otL dev mpémel va ekteAolvtal avefdptnta, aAld mpoTipudtepa amno

Kool Kol oe ouvepyooia. ZUpdwva PE Toug ouyypadelc, oTNV KATAMOAEUNGCN TNG HKPORLAKNG
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avtoxng, otav to ASP mpaypatomnoleitol pall pe ta mpoypappata IPC, elval Mo amoteAEoUATIKA ATo O,
TL €4V Ta pETpa ASP siyav edpoppootel pova toug. Autr ival pla srupePfaiwon OTL €va AELTOUPYLKO
npoypoppa IPC eival amapaitnto ylwa tnv emtuxia QLO¢ OTPATNYLIKAC avilpkpoflakng Staxeiplong
(AMS). Elvat onpavtiko va dnutoupynBolv opddeg ASP kat IPC ota vocokopeia KaBwg oL LovaSIKEG Kot
OUUMANPWHATIKEG HEELOTNTEC UITOPOUV VA EKTTANPWOOUV TOV KOLVO TOUG OTOXO yla TN pelwaon twv NA kat

™G HikpoBLakng avtoxnc. (Knobloch et al., 2021)

EvtoUtolg, otn kaBnuepwvr) KAWLKA paln dalvetol OTL oL MPOOTABELIEG Yy TNV KATATIOAEUNON TNG
ULKPOBLOKAG QVTOXNC ETILKEVIPWVOVTAL OTN Wia 1 tTnv aAAn pébBobdo pe Aiyeg efalpéoelg. (Tacconelli,
2021) Auto mou gival akoun 1o afloonUEiwTo 0 AUTOV ToV SLAKPLTIKO Slaxwplopd ASP kat IPC, sivat
OTL UTLAPXOUV NON APKETEC KATELBUVTNPLEC YPAUUES Kal £yypada TTOALTIKAG TIou Tovilouv Tn onuaocia
™G Tautoypovng ebappoyng otpatnykwv IPC kat ASP (Manning et al., 2018; Tacconelli, 2021; Tacconelli
et al., 2014; World Health Organization, 2017d; World Health Organization. Regional Office for Europe et
al., 2019)
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To £161k0 Pépog amoteAeital amno 3 dfoveg mou Slevepyndnkav ota mMAaiola Tng avaltnong oToXwyv yLa
Vv BeAtiwon NG XpNong Twv avtlBLOTIKWY O TTALSLOTPIKEG LOVASEC Kol LOVASEC EVTATIKAG VOONnAElog

VEOYVWV.

O MpWTOG OTOXOG NTOV N AUECN €AATIWON TNG XPNONG TWV OVTLBLOTIKWY O HOVASEG EVTOTIKNG
voonAelag veoyvwv. AguTepeLOVTIWG avalntinkav €UKOAO UAOTOLGLUOL OTOXOL TEPLOPLOOU TNG
Xpnong kot téAog SlepeuvnBnke To evdexOHevo N aAOyLOTN XPAON QVTLUKPOPLAKWY va eival €va
TMPOBANUA IOV £XEL TIC PLlEG TOU OTNV EKTIALSEUON, AKOWMO KOL OTO XPOVLO TWV TIPOTITUXLAKWY ETWV OTNV

latpLkr ZXoAN.

l. 2xeblaopog, edpappoyn Kat a&loAdynon mMpoypAUUATOC ETUTAPNONG XPHONS
AVTIBLOTIKWY O€ povadeg evtatikic voonAeiag veoyvwy (MENN)

2KOTIOG
O oxeblaouog, sbappoyn Kot afloAdynon £vOog MPOYPAUMOTOC ETITAPNONG TNG XPNONG AVTLRLOTIKWY

OUCLWV O€ VEOYVLKA KOl TIOLSLATPLKA TUAKATA LE OKOTIO TV OvVayvwpLon oTtoXwv Tou Ba KateuBuvouy
TMAPEUPACEL, LE QATWTIEPO OKOMO TNV OWOTH XPAON TWV AVIIBLOTIKWY KoL TNV €AATTIWON TOOO TNG

OUVOALKAG 000 KOl TNG OKATAANANG XPrionG OUTWV.

2TO)O0L
1. Kataypadn twv evdeiewv Kal TN XpHong TwV avtLBLOTIKWY OUCLWV O TIALSLATPLKA TUAMOTA.

2. Baoel tng kataypadng - mpoodloplopoc mbavwv otoxwyv BeAtiwong
3. XxeblLaopog kat epappoyn mapepBAacewy yla tnv BeAtiwon tng Xprong TV avTBLOTIKWVY.
4. EAAtTwon tng akatdAAnAng xprnong Twv avtLBLOTIKWY.

MANBUOUOG KoL OXESLOOUOC TNG EPELVOLC

Mpaypoatonow|Onke pia maveAAadikr] Tpoomtik quasi-experimental peAétn, o6mou 15 amd g 17
énuooteg MENN tou EMnvikoU EBvikoU Xuotiuotog Yyeiag ouveloédepav Sedopéva petoll
YentepPplou 2016 kat louviou 2019, adol EhaBav £ykplon Sgovtoloyiog amod TIC TOTUKEG ETILOTNOVLKEG
ETUTPOTEG TOUG. Ta Sedopéva xprong aviBlotikwy, dnuoypadikd otolxeia, KAWVIKA KoL EpYAoTNPLOKA
omoteAéopata Kol Xpron avtlBLloTikwy Kataypddnkav o pia hAektpovikr Bacn Sedopévwy Katd tn
Slapkela tng TePLddou pelétng. Ta Sedopéva emkupwONKoOV HE TN XPNON QUTOUATOTOLNUEVWY

oAyoplBHwVY KoL TNV ETUKOWWVIA LE TIG CUMUETEXOUOEG OVASEG OTav Xpelalotay.

65



Kata tn Sldpkela tng meplodou mpv and tnv mapéupaon (Zem 2016—Map 2018), Intnbnke amd TIg
ouppetéxouosg MENN va avadépouv Ta mpwta 15 avTiBLoTikd oxuota mou xopnyouvtal kabes unva,
CUUTEPAAUBAVOUEVWY EKELVWY TIOU XOPNYOoUVTAL EVIOC TWV 72 wpwV {wNg yla Tibavr) PWLUN VEOYVIKH
ondn (EOS), mpokeévou va SlepeuvnBouv mBavol otoyol BeAtiwong. Metd tnv €€£TOON QUTWY TWV
S6ebopévwy, EVTOTILOTNKE ULl OUASA VEOYVWV 0T OTtola XopnynBnKav mopaTeETaEVA OVTLBLOTIKA XWPLG
EMOPKELG MapAyovTEG KvdUVOU yla Aoipwén. Neoyvad pe ta akoAouBa XapoKTNPLOTIKA OXNUATIoaV TNV
opada-otoxo yla tnv mapeppoon: nAkkia kunong 237 Bdopadsg, kapia £vdelEn kAwikng onyng, CRP
<10 mg/ L katd TG MPpWTeS 72 WPES TNG WG Kal apvnTKEG KAAALEPYELEG TToU eAdBnoav evtog Twv

TPWTWV 3 NUEPWV ATIO TN XOPNYyNon AVILBLOTIKWV.

MNap£uBaacn

Tov Ampihio tou 2018, ot cuppetéxouoceg MENN éAaBoav mAnpn availuon twv Sedopévwv Tou
OUAAEXONKav Kot cupdwvnoav va BEGOUV ToV 0TOXO0 TNE SLAKOTN G TWV AVTLBLOTIKWY EVTOC 5 NUEPWV YL
TO VEOYVA TOU TIANpoUV Ta TipoavadepBEVTa XaPaKTNELOTIKA. AUO povadeg amodpdoloav va Hnv
nepacouv otn ¢aon mapéupaong. Kata tnv mepiodo peta tnv napéupaon (Ampiliog 2018—lolviog
2019), n ouMoyn OeGopéVwV TIPOCAPUOOTNKE yla va Kotoypalel OAEC TIC TEPUTTWOEL TIOU
umoBAnBnkav oe Bepancio ywa mBavy EOS. Aev umnpxov GAAOL KPLTAPLO OTOKAELOHOU, oOUTE
OVOUEVOTAV QTO TIG CUUUETEXOUOEC HOVASeg va aAlafouv TNV TPAKTIKA Toug N va Slefaydyouv
OUYKEKPLUEVEG EPYAOTNPLOKEG €€eTAOCEL O KoBoplopéva XPovikA onuela. EmumAéov, svayetal otnv

KAWVIKA Kplon Twv ylatpwy va amodacicouv eav Ba SLEkomtayv Ta aviLBLoTKA.

EKTiNON TOUu avtikTumou TNG mapEpupacng

MNna va aflohoynBel o avtiktumocg tng mopépupaong yla kabe povada, umoloylotnke n SLApKELD TNG
Bepamneiag (Length of Therapy - LOT) (0 aplBuog twv nUEPWV KOTA TIG OTMoiec To veoyvd Adppave
TOUAG)LoTOV éva avtIBLOTIKO), KOBwE Kol n SLApKELX TTAPOUOVAG O0To voookopeio (Length of Stay - LOS)
KOL TO TTOOOOTO TWV OVTLRLOTIKWY OXNUATWY TIOU SlaKOmnKav HEXPL TV nuépa 5. EmutAéov, n péon
Slapkela NG Beparmeiag UTOAOYIOTNKE Kal XPNOLUOTIOINONKE yla TNV €KTiUNon tng avénong n g
OMWAELOC TWV NUEPWV avtiBloTikwy moAlamAactalovtag tn Stadopd TwV HECWV TPV KOL HETA TNV
napéupaon He TOV 0pBUO TWV VEOYVWV TIOU TIANPOUCOV TO KPLTRpla TNG MEPLOSOU HETA TNV

napéuBaon.

H ouvoAikn petaBoln tng katavaAwaong tou Siktiou mapouatdotnke ava 1000 veoyvad yla thv riepiodo
peta tnv mopépPaocn. Ou nuépsg Beparmeiag (Days of therapy - DOT) avda 1000 nuépeg acBsvwv

Xpnoluomnotnénkav yla tnv afloAdynon Twv TAcswV TN Katavalwong avtiBlotikwy. Q¢ DOT opiotnke T0
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OUVOALKO aBpolopa Twv nuepwv €kBeong oe KABe avTiBLOTIKO o TapakoAolBnon 7 nuepwv amod tny
£vapén tng eUmelplkng Bepamelag. Kabe avtiBloTiko yia KaBe nuépa xopnyouuevn cuveloédepe armo 1.
Mo mapdadelypa, £vo VEOYVO TIOU £MALPVE OUTLKIAALYN KOl YEVTOUUKIVN yla 5 nuépeg Ba eixe LOT 5
nuépeg, aAla éva DOT 10, kabwg kaBe éva amd ta Suo avtiplotikd xopnynbnke ywa 5 nuépeg. O
Bavatog mpLv amo tnv €€060 amnod To VOooKopeio akoAouBnBnke emiong LEow LOTPKWV apXelwv. MepLka

napadelyparta urtoAoyilopol LOT kat DOT ¢aivovral mopakatw.

AocbBevn 1 ‘ Huépa 1 ‘ Huépa 2 ‘ Huépa 3

AUTUKIAALVN X X X X X 5 5

AUTILKIAALVN X X X X X

Fevtapukivn X X X X X

AcBevn¢ 3
AUTILKIAALVN X X X X X
5 7
Fevtapukivn X X

JTATLOTIKY avAaAuon

Ta Katnyoplkad dedopéva MopoucLalovTtal e amOAUTEG KL OXETIKEG (%) OUXVOTNTEG, EVW TO TIOCOTIKA
S6ebopéva mapouotalovral pe PEaN, TUTIKY artokALon, Stdpeoo kal evdotetaptnuoplako evpocg (IQR). O
X2 éheyxoc avefaptnoiag xpNoLUOTOLABNKE yla TN cUYKPLON TWV SNUOYPOUDLKWY XOPAKTNPLOTIKWY TPV
Kol LETA TNV Ttepiodo mapépupaong, KaBwe Kol o pn mMapapeTpkog édeyxog Mann-Whitney, edbdoov ta
noootika Sebopéva Sev akolouBoloov TNV Kavovikn Katovoun (eAéyxOnke pe wotoypappata). O
€\eyxog Mann-Whitney xpnolpomol6nke €miong ylw tnv CUCXETION TNG SLAPKELOG TOPOAUOVAG TWV
VEOYVWV OTO TUAMA TPV KOl META TNV TapeépPfacn. H avdluon OLOKOMTOUEVWY XPOVOOELPWY
(interrupted time series analysis) xpnoluomnotnOnke yla va dlamiotwbel katd nécov utnnpée Hetafoln
OTNV TAON KATOVAAWONG aVTIBLOTIKWY HETA TtV edappoyn tng mopéuPacns. Ta amoteAéopata
napouctalovral pe B cuvteAeoTEg MOALVEPOUNONG Kat 95% Slaothpata epniotoouvng (AE). To eninedo

OTATLOTIKNAG ONUOVTIKOTNTAG 0ploTtnKe 0To 5%. OAeg oL avaluoelg mpaypatomnolndnkay pe STATA v.13.
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AnoteAéopota

Evtomiotnkav ocuvoAlkd 1025 mePUTTWOELG VEOYVWV TIou TAnpoloav Ta KpLtrpla évtagng: 507 katd tnv
niepiodo mpLv kat 518 katd tnv nepiodo Petd tnv mapépBacn. Ta Snuoypadlkd XapaKTNPLOTLKA Kal oL
TIAPAYOVTEC KLVSUVOU TWV VEOYVWV TIoU epAapBavovtal Kat oTig SUo meplodoucg HeAETNG mapatiBevtal

otov Mivakag 7.

. H mAeloPnodia toug ATav pwpd mou yewnOnkav UE KALOAPLKN) TOWUN, UE Ayvwotn kotaotoaon GBS
(Group B streptococcus) TG HNTEPAG, XWPIG Tapatetapévn pnén HepBpavwyv kal xwpig evdeielg

Xoploapviovitdag.

Enidpaon otn didpkela tng Bepameiag kat otn SLAKOT TNG aywyns o€ 5 nUEPEC 1) AlyOTEPO

To dedopéva mpLv amod tnv napepfacn £6s€av onuavtikn dtakupaven tng LOT yla autd ta veoyva, e
™ Slapeon SldpKela Yoprynong avilBloTikwy va Kupailvetal amnd 2 nueépeg (IQR 2-3) €wg 7, 5 nuEpseg
(IQR 6-10) oe OAeg tig povadeg).(ITivaxkag 8) Askatpeig amod g 15 povadeg cuvéxloav otn ddon
nap£uBaonc. Inuewwdnke avénan 9%(p = 0,003) otov apLBO TWV VEOYVWYV TIoU EAafBav avtiBLOTIKA yLa
TEVTE 1 ALYOTEPECG NUEPEC KATA TNV mepiodo petd tnv mapéppaon: and 52,5% (266/507) katd tnv
niepiodo mpwv amd to 61,5% (319/518) katd tnv mepiodo petd tnv mapspPaocn. Efstalovrag Tig
petoPforéc oe kabe povada Eexwplotd (Ewova 11), onuewwdnke avénon 210% ota OXAUOTO TIOU
Slakomnkav tv nuépa 5 otig 7/13 (53,8%) twv povadwv. Qotdco, o€ TPELG MOVADEG, tapatnpnoOnke
pelwon 210% ota oxAUoTa TIOU SLAKOMNKAV Kotd Tnv Tepiodo petd tnv mapéupacn (Ewdva 11).
JUVOAIKA, 615 nuépeg avtBlotikwy ava 1000 aoBeveic cwbnkav Katd tn SLApKeLD TWV 15 pnvwv tng

TeplOSoU PETA TNV eMéEPBaon.
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Mivaxac 7 ANUOYPAPIKA KOl KALVIKX XXPOAKTNPLOTIKA, UNTEPAG KL VEOYVWV, KATA TNV TEPLO0SO MPLV Kal

UETA TNV mopéuBaaon

Npwv v Meta tnv
, , p-value
Napéppaon Napéppaon
ApLOudG veoyvav® 507 518
®ulo N (%) N (%)
Appev 311 (61.3) 329 (63.5) 0.473
OnAu 196 (38.7) 189 (36.5)
TOKETOG
KoAmkog 145 (28.7) 144 (27.9) 0.790
Kawoapikn Toun 361 (71.3) 372(72.1)
EAgyxog yia B atpoAuTtiko
OTPEMTOKOKKO
ApVNTLKOG 151 (29.8) 132 (25.6) 0.803*
OETIKOC 20 (4.0) 16 (3.1)
AyvwoTog 335 (66.2) 367 (71.3)
Xoploapviovitida
Oxt 476 (94.1) 413 (80.3) 0.849*
Nau 4(0.8) 3(0.6)
AyvwoTo 26 (5.1) 98 (19.1)
PR&n vpévwyv (>18 wpeg)
Oxt 461 (91.1) 393 (97.3) 0.194*
Nait 21(4.2) 11 (2.7)
AYVWOoToG 24 (4.7) 0(0.0)
Awapeoog (1QR) Awapeoog (1QR)
HAwia kOnong (eBSopadeg) 38 (37-39) 38 (37-39) 0.413
Bapog yévvnong (ypoppdpio) 3100 (2755-3420) 3140 (2800-3420) 0.275

&: T veoyvd Ue Evapén EUTTELPLKIG QVTLBLOTIKIG aywyn¢ KATA TN SLAPKELX TWV MPWTWVY 3 NUEPWV TNS {WNGS, UE NALKiat KUNONG
>37 eBb6ouabec, ywpic tekunpiwuéva onueia n ouuntwuata ; CRP 210 mg/L katd TIC MPWTEC 3 NUEPES NG {WAC Kat
apvnTIKES KAAALEpYELEG TTOU eArjpdnoav evtog 3 nuepwv. *p-value avtimpoowmevel Ti¢ SLAPOPEG UETAEU apvNTIKWY Kot
UETIKWV 1} vaL kat OxL.
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Mivakog 8 Aldpkela TnG epamelac mpLv kot UETA TNV TApEUBacn o veoyvd mou mAnpouoav Ta KPLTipLo

evraénc kat eEAaBav suneipikn Gepaneia yia nidavn mpwiun veoyviky onyn

Awadopd Tng
Héang )
EKTLHLWHEVN
, , Siapkelag
Awapecog Awdpecog OGUVOALKA
TuApo N; Mean; (SD) N2 Mean:; (SD) Ospaneiog
(IQR) (IQR) _ Sadopd npepwv
T(PLV KOl HETA
Oepanciag *
™mv
Napéufaocn
MENN 1 21 5.7 (4) 5 (3-6) 12 4.6 (1.7) 5(3-5) -1.1 -13.2
MENN 2 51 5.5(3.4) 4 (3-7) 88 4.2 (1.5) 4 (3-5) -1.3 -114.4
MENN 3 20 5.9 (2.3) 5 (4-7) 22 5.5(2.4) 5 (4-6) -0.4 -8.4
MENN 4 30 7.8 (6.9) 7 (5-9) 17 6.4 (1.8) 8 (5-9) -1.4 -23.8
MENN 5 18 10.5(8.4) 7(5-10) 21 7.6(3.6) 6(5-11) -2.9 -60.9
MENN 6 10 2.6 (1) 2 (2-3) 12 3.6(1.3) 3(3-4.5) 1 12
MENN 7 38 5(2.4) 4 (3-6) 65 5.1(2.6) 5(3-7) 0.1 6.5
MENN 8 32 4.4(1.8) 4(3-5.5) 30 5.1(3.6) 4 (3-7) 0.7 21
MENN 9 70 4.4 (3.1) 4 (3-5) 37 3.4(1.7) 3 (2-4) -1 -37
MENN 10" 55 5(1.8) 5 (3-6) - - - - -
MENN 11 84 7.7 (5.6) 7 (4-10) 73 8.7(6.8) 7(5-10) 1 73
MENN 12 16 7.8(2.2) 7.5(7-9.5) 11 8(3.3) 6 (5-9) 0.2 2.2
MENN 13 67 6.4 (2.7) 6 (5-7) 77 5.1(2.3) 4 (3-6) -1.3 -100.1
MENN 14" 43 4.7 (2.6) 4 (3-5) - - - - -
MENN 15 50 8.7(4.2) 7.5(6-10) 54 7.3(3.9) 6 (5-7) -1.4 -75.6
Z0volo 605 6.2 (4.2) 5 (4-7) 518 5.8(3.9) 5(3-7) -318.7

Mean;: Méon Sldpkela Beparmeiag mpwv tnv napepPacn Mean,: Méon Sldpkela Osparmeiag HeETA
v moapépPacn. * (Meani-Mean;) x aplOudg Twv VEOYVWV TIOU TIANPOUV Ta KPLTAPLO TNG
napéuBaocng otnv Tmepiodo  petd tnv  mapépPacn  (N2). 1QR: Inter-quartile range -

evOTETAPTNUOPLAKO EUPOG. A auTh N Hovada Sev mpoxwpnos otnv mapéupoon. AB: avtiPLOTIKO.
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MNoooato (%) Twv aywywv avILBLOTIKWY TIOU SLOKOTINKAV EVIOS 5 NUEPWV
avd povada
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41.8%

VNN N -7 5%

14.0%

MENNTS N : o

A 210% avénon v >10% eAdttwon o Awyotepo amd 10% Swadopd

poxywpnoav atnv nopéubaacn

punviaia peiwon Tou pubpol KatavaAwong Tng tafewe 28.96 nuépeg Beparmeiag ava 1000

aoBevonuépeg (p = 0.001, 95% AE = [-45.33, -12.60]) (Ewova 12).

100%

1009

>rPobobdp 4P P o

Ewova 11 [Mooooto Twv veoyvwyv o kade povada mou mAnpouvoav ta kpitripla kot Siekooav ta

avTIBLoTIKA €VTOG 5 nuepwv amo tnv evapén te¢ aywyng. Asv @aivovrat n MENN 10 kat 14 yiati ev

H avdaAuon dlakomtopevwy xpovooelpwy (interrupted time series analysis) dev avéSeLEe OTATLOTIKWG
ONMAVTIKA TAon oto pubuod katavadAwaong avtiBlotikwy (DOT/1000 patient-days) rplv tnv moapéupacn
(p =0.535). Metd tnv mapepfacn OUwWC mapatnprnBOnKe oTATIOTIKWE onUAvTkh Heiwon (p = 0.002) otnv

TAON TOU pUBUOU KATOVAAWONG, CUYKPLTLIKA LLE TNV TIEPLOSO TIPLV TNV MapEUPach, odnywvtag o
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Ewova 12 Avaduon Siakonmtousvwv xpovooelpwyv (Interrupted time-series analysis) the xpnonc twv
avtiBloTikwy Katda tnv Stdpkela tnN¢ UEAETNG o€ 13 MENN otnv EAAada. H mepiodog amo tov ZentéubBpn
2016 éwc Maptn 2018 avtutpoowrneUel TV nepiodo mpiv tnv moapeuBaong evw n nepiodbog Ampiitoc
2018 e lovviog 2019 tnv nepiodo UETA TV mapeuBaon.

Emtidoyn avtiBlotikwy, Aldpkela voonAeiag kat Ovntotnta

OL mapepPaoelg Sev dpaivetal va GAAaav Tov TPOMO TNG cuvtayoypadnong oTic Lovadeg doov adopd
TO avTLBLOTIKA Ttou eTtAéyovTal yia T Bepareia tng EOS. Ma TIG MEPUTTWOELG TTOU N EUTELPLKE Bepameia
SLOKOTINKE €VTOC 5 NUEPWY, N AUTUKAALVN KOl Ol apvoyAUKOGiSeC amotehoUoay MEPLOCOTEPO Ao TO
90% twv DOTs mou xopnyndnkav tnv mpwtn nUépa kal kad ' 6An tn SLAPKELA TNEG AYWYNG, TOOO TPV 00O

KOl LETA TNV tapéppaon.
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‘Ooov adopd tn didpeon diapkela voonAelag (median length of stay) otic emtd povadeg mou SiEkoPav
vwpltepa Ta avtPLloTKA, o U0 POVASEC ONUELWBNKE OTOTLOTIKA CNUOVTLKA Melwon Katd 2 nUEPES (p <
0,001, p = 0,043). e téooeplg Povadec n dlapeon Siapkela voonAeiag petwbnke kotd 1 £wg 3 NUEPEG

KoL o€ pia povada avéndnke kata 1 nuépa.

T€AOG, OTIC EMTA YOVASEC ou avénoav TNV SLaKOMA TNG aywyng UEXPL TNV 5n nuépa, kataypddnkav
600 Bavartol petafd 292 acBsvwv Katd tnv mepiodo mpwv amod tnv mapéupoon (6,8 Bdvarotr/1000
TIEPUTTWOELG) O oUYKPLoN He €vav Bavato petafd 309 acBevwvy (3,2 Bdvatol/1000 mMepUTTWOELG) Katd

tnv nepiodo peta tnv mopEpfaon.

Zuntnon

Ta avtiBlotikd cuvtayoypadouvTal oTo VEOYVA E TIOav TIPWLN VEOYVLKH offin av KoL 0 TIPAYUATIKOG
kivbuvog eival xapunAog. AapBavovtog umoPLy TG aVeMIBUUNTEG EVEPYELEC TWV QVTLBLOTIKWY Kal TOV
auvénuévo kivbuvo yla Aolpwéelc pe moAuavOeKTIKA TaBoyova, n EMLOTOCLO TWV OVTLBLOTIKWY €lval
amapaitntn oti¢ MENN. Itnv xwpa Hag, TTOU N UKPOBLOKN avToxh Kol N KOTaxpnon Twv aviBLlotikwv
glvat vPnAn, eival anapaitnteg oL mpwtoBoulieg mpog auth t katevBUvon. Ao TV GAAN HepLd sival
anapaitnto va MpocopUolovTal WOTE VO UMoPoUV va EMITUXOUV 0 KABe uyelovoulkd TteplBaAlovy,
£l61KA 0g aUTA e Alyoug mOpout. Ta amoteAéopata TnG HeAETNG poag Seixvouv OTL akolouvBwvtag pLa
npaktiky “low-hanging fruit” pmopoUpe vo eAATTWOOUNE TNV SLAPKELX XOPAYNONG OVTLBLOTIKWY OF
XapNAoU KIvEUVoU VEOYVA TA OTIOL0 AVTLUETWITL{OVTOL LE EUTIELPLKI OyWYI yLo TIOavr) TPWLLN VEOYVIKN
ondn. Mwa amAn mapéufacn, otnv omoia ta Sedopéva xprnong ovtiBLotikwv S60nkav oto LATPLKO
TIPOCWTILKO KOl od KOowou TEBNKe €vag otdxog yla TNV Slakomr HEXPL TNV 5n nuépa, odnynoe og pa
OUVOAKN eAdttwon 615 nuepwv avtiBiwong/1000 veoyva otoug 15 pnAveg tng peAétng. H avdluon
Slokontopevwy xpovooelpwv (Interrupted time series analysis) avébelfe petd tnv mopEpPaon
OTATLOTIKWG ONUAVTIKN Helwon (p = 0.002) otnv t@on tou pubuol KATOVAAWONG, CUYKPLTIKA HE TNV
nepiodo mplv tnv mapéupaocn, odnywvrtag oe pnviaio pelwon tou pubuol KATaVAAWOoNG TN TALEWS
28.96 nuépeg Bepameiag ava 1000 acBevonuépeg (p = 0.001, 95% AE = [-45.33, -12.60]). 2tic MENN
TIOU CUMUETELXAV UTIAPXE HLa LETPLA OAAQ EVIOUTOLG OTOTLOTIKA ONMOVILKY auénon otov aplBud twv
VEOYVWV Tou €Aafav avtlBLoTKa yla <5 nuépeg amo 52.5% mplv tnv mopéuPaocn os 61.6% petd (p =

0.003).
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Noyw Sladopwv otnv pebodoloyia otnv undapyxouvca BLBAloypadia eival Suokolo va cuykplBolv Ta
OMOTEAECUATA HOC UE TIAPOUOLEG UEAETEG TIOU elxav TapeUPAcelg avTiBloTikng entotacioc o MENN
(Araujo da Silva et al., 2020). OL untapxouoeg LeAETeC yivovtav Kuplwg og pio MENN, cuppeteiyav piktol
mAnBuopol (Leplkég oupmepleAapuBavay Kal Tpwiun kot oPun veoyvikn ondn) (Cantey et al., 2016), kat
6ev elyav ouykpilowa kputhpla emloyng 1 ekBacswv. Ocov adopad otic peBOdoug Tmou
xpnowlomownkay, pia mMAELAda yvwotwv pebBodoloylwy avtiBLOTIKAG emLoTaciag xpnolpono)énkav
O€ OUTEG TLG IPONYOUHEVEG TIpooTabeleg BeATiwong tng xpnong Twv aviBlotikwy otig MENN, onwg n
avaBswpnon n n eloaywyn kateuBuvtnplwv odnywwy, prospective audit and feedback, mpo-éykpion,
OQUTOMOTEG SLAKOTIEG OTLG CUVTOYEG YLA AVTLBLOTIKA, ETUOKEWELG HE TIOAAEG ELOIKOTNTEG TOUTOXPOVA
(Bassiouny et al., 2020; Cantey et al., 2016; Chiu et al., 2011; El-Baky et al., 2020; Gustavsson et al.,
2020; Lee et al., 2009; Lu et al., 2019; Nzegwu et al., 2017; Thampi et al., 2019; Ting et al., 2019; Tolia et
al., 2016). OAeg autég £xouv emtuXel otn pelwon g KoTavaAwong cUPdwvVaA PE TOUC OTOXOUC TwV
gpeuvnNTwy. QOTO00, OE OPLOUEVEG TIEPUTTWOELG, OL TtAPEUPBACELC dev 08nyoUV Og ULKPOTEPN SLApPKELX
Beparmeiag, akOpun Kal ov xpnolpomnolouvtol nmpdcbeta Stayvwotikd pétpa(Dretvik et al.,, 2020). Ot
ETUTUXNMEVEC TIPWTOPROUALEC uTootnpilovtal cuxva amd SLEMIOTNUOVIKEG OPASeG Tou amoteAouvTol
oand ¢oppakomnolols, AolpwloAoyoug Kal pikpoBLloAoyoug (Bouchet et al., 2020; Carling et al., 2003;
Dyar et al., 2017). tnv MOAUKEVTPIK HOC UEAETN, OL ATIAUTNTIKEG O TOPOoUG PEBoSoL Slayeiplong Sev
nTav emloyrn Kal n umootnplén oc KABe KEVTPO amod £lOIKEG SLEMIOTNUOVIKEG OpAdeg Ntav aduvarn.
Katd ouvémela, oL otdoxolL mou emeAéynoav ntav oe uPnAotepo emimedo kal akoAouBnoav pia
npoogyylon “low-hanging fruit” i dpoltwv nou Bpiokovral xapnAd Kot elvat €ToL EUKOAQ TPOCEYYIoLUA.
KUplog poxAog yia TG arayég Atav n meplodikn avadopd TG XPriong OVTLULKPOBLOKWY OUCLWY ava

povada Kol TN CUYKPLTLIKH 0§LoAOYNoN e GAAEG LOVASEG.

Emutuxng pelwon tg Xpnong OUYKEKPLUEVWY OTOXEUMEVWY TIAPAYOVIWV OMw¢ Pavkopukivn,
pepomevEUN N KedoTtaliun éxel emiong tekunplwBel otn BLBAloypadia ylo TIg TpoomdBeleg avTLBLOTIKAG
enotaoiag MENN (Astorga et al., 2019; Chiu et al., 2011; Hamdy et al., 2020; Nzegwu et al., 2017; Ting
et al., 2019). H peAétn auth Sev eixe TETOLO OTOXO KOL, WC €K TOUTOU, MOpOuoLo anoteAéopata Sev
gvtoniotnkav. Ymrpxe pla avnouxia OtL ot kAwvikol ylatpol Ba pmopovoav va ULOBeTAoOUV £va TiLo
eMOETIKO TPOTUTIO cuvtayoypddnong evolel Tng mMpowpng dlakomng. Qotdcoo, Ta AvTLBLOTIKA TTou
Xpnotpomotlouvtayv ylo epmnelpikn Beparmeia dev dMafov Katd tn SLAPKELA TNC TIEPLOSOU TG HEALTNG,
K0Bw¢ oxedOvV OAeC oL LOVASECG XPNOLULOTIOLOUV AMOKAELOTIKA AUTLKIAALYN PE apvoyAukooidn cupudwva

UE TI§ KateuBuvtrpleg ypapueg (Puopolo et al., 2018).
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H dldpkela tng eumelplkng Bepamneiog yla mBavn EOS otic MENN £6e1€e onuavtikn LeTaBAnToTNTA KOl
QUTO elval oTnNV MPAYHATIKOTNTA £va KOO eUpnUa TIOU €XEL Iponyoupévwe avadepBOet (Fjalstad et al.,
2015; Klingenberg et al., 2018; Schulman et al.,, 2018, 2015). H Swapeon Swdpkela xopnynong twv
QVTLBLOTIKWY KUHOLVOTAV amo 2 €wg 8 nUEPEG aToV MANBUCWUO pog. MLa tponyoUpevn LEAETN UTTOAOYLOE
Stapeon Slapkela 7 nUepwv Kal eVPog 5-14 nuUepwWV yla MEPUTTWOELG TIVEUMOVIAG, TAPA TIG OTEIPEG
KOAALEPYELEG KL TG TIEPLMTWOELG oNYPNG ME apvnTikeg KaAALEpyeleg (Cantey et al., 2016). EmutAéov, oe
uLa koopth Bpedwv xwplc elkdva Tou eiyav apyioet va tpedpovral evtog 24 wpwv {wng, n SLAPKELA TNG
Bepameiag kupawvotav anod 1 €wg 10 nuépeg. To 11,6% amo autouc EAafBav avtiBlotikd yia 7-10 nuépeg,
TIOPOAO TTOU £lXaV aApVNTIKEG KAAALEPYELEG Kal aveEdpTnTa and Toug mapayovteg kKivduvou(Spitzer et al.,
n.d.).

H mepittn) €kBeon o€ MAPATETOUEVEG QYWYEC OVTLBLOTIKWY oTic MENN eival Kowvr) TPOKTIKN, Tapd TLG
evOelelg OTL TAL CUUMTWUOTA TTOU CUVAVTWVTAL OTN VEOYVIK oA £Xouv apkeTtoug ppntéc(Gkentzi and
Dimitriou, 2019). ‘Exouv meplypodel mapeuPAcels mou 0dnyolv o HEYANEC PELWOEL TNG GUVOALKAG
XPNong avtBlotikwy (Ewg 27%), akoun Kot otav TepAapBavovtal OAEG OL ELOAYWYEG. 2€ UL TETOLA
TePIMTWOoN XPNOLUOTOONKE QUTOUOTN NAEKTPOVLKNA SLOKOTI TWV AVTLBLOTIKWY evtog 48 wpwv (Cantey
et al.,, 2016). Auto amotelel cadn €vdelfn OTL To péyeBog NG PBeAtiwong TNG XPAOoNG AVTLRLOTIKWY
OUVOEETAL UE TNV OPYAVWON KAl TOUG TTOPOUG TIou epapudlovtal oTta MPoypAappaTa entotaciag. Itnv
napovoa HeAETN, n mapéupacn xpnowionotibnke o éva meplBaAiov LPNANG XPRONG AVTLBLOTIKWY, HE
TIEPLOPLOUEVOUG TIOPOUG KAl EVa EUVOIKO amotéAeopa Ba PmopoUsoe va AMOTEAECEL TO OKAAOTIATL YL

TEPALTEPW TIPWTOROUALEG.

Mati n "mpooéyylon low hanging fruit r) twv “kapmwyv mou Kpépovtal xapunAd"

Mo Toug okomoUG AUTAC TNG MEAETNG, amodaciotnke va mapéupoue o pla opada acbevwyv otoug
omoloug yopnyndnkav avtiPlotikd Xxwpic kat@AAnAn évdeltn oclpdwva pe TIg eOvikég kat SieBveig
TIPOKTLKEC KATEUOUVTNPLEG YPOUMEG KOl eV oTOHATNOAV EVTOC 48 WPpwV. H TOKTIKN ATOV Vo EEKIVACOUUE
LE TOV TIPOOSLOPLOUS EVOC DLKTOU apXLKOU GTOXOU TPLV TIPOXWPNOOUKE ot AMeg mapepPdoels. O 6pog
"mpooéyylon low-hanging fruit " avadépetal os pla emthoyy mapepfaocswy mou UmopolV va sival
ETILTUXELG LE TIEPLOPLOPEVOUG TIOPOUG Kal elvol eUKOAA ePIKTEC. AuTO Ba propolos va mepAapBAveEL TN
METATPOTN aVTLBLOTIKWY amo evOodPAERLO O TG TOU OTOLATOC XOPHYNON, TN SLOKOTI TWV AVTLBLOTIKWY
vwpi¢ N v avalntnon kal eVPecn TNG KOWNG SLAyVWwong ToU CUVOEETAL e TNV UTEPPOALKN Xpron

OVTLBLOTIKWY KOl OTNV HETEMELTA AVANTUEN €vOG KAWVIKOU povormatiol (clinical pathway) yiwa tnv
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opolopopdn avtipetwrnior tne.(Goff et al., 2012). Asdopévou OTL oL tapeBACELG EMLOTACLOC amaLToUY
ONUAVTLIKOUG TOpOUC, TIOAUTTAOKN opydvwaon Kot urtodopn, eival cuxvd Suckoho va avamtuxBel éva
TPOYPOUUA HeyAANG KALHaKaG, el6IKA o 16pUpata omou Sev €xel cuotaBeil 161k opada TPOg AUTO ToV
OKOTIO. 2TO MAAIOLO0 aUTO, N emAoYN €VOG eUKOAQ EPIKTOU OTOXOU, OTWCE N KABLEPWON TUTIOTIOLNUEVWY,
OUVTOUOTEPWVY aywywv avtiBlotikwy, Bo UrmopoUcs va 00NynoeL O MEPATEPW TOPEUPACELG Kal
emutuyn amoteAéopata. To povadikd meplPaAlov plag povadag evtatikng Bepameiag eival emiong
onUavTko va AndBel urtoyn. Ot veoyvoldyol €xouv XapnAd oudo yla TNV amoktnon KaAALEPYELWVY Kal
TV évapén avtiBLloTikwy otav BewpoUlv OTL auTo £ival KALWVIKA onUavTLko N kat anapaitnto. (Cantey and
Patel, 2014). AauBdvovtag unmoPn aUTO TO XAPOAKTNPLOTIKO, QUTH N TPOCEYYLoN €TAEXBNKE WG €vag
amAOC, €PLKTOC TPWTOG OTOXOC TIou Ba pacg enétpene emiong vo £EOLKOVOUNCOUE TIOPOUC Kal va

£TeKTE(VOUE TO TIPOYPAPO O BVIKO emimedo amod va To neplopiooupe og pta MENN povo.

Mapda tnv éNewpn Suvatotntag outopatonmolnpévng oulhoyng Sedopévwv Adyw tng EMewdng
NAEKTPOVIKWY dokEAWV aoBevwy, katadEpape va Beomicovpe évav €BVIKO PnXaviopd emITAPNong NG
xpnong avtiplotikwy ot MENN kol va Ttapdyoups ocuykpilollo SedSopéva TIoU Vol ETILTPEMOUV T

OUYKPLTLKA aLOAOYNON KAl TOV TPOGSLOPLOUO TwV OTOXWV BeAtiwong.

AUTH n UEAETN £XEL QPKETOUG TEPLOPLOUOUG. Mpwtov, Sev pmopoUUe va sipacte BEBalol ywo TNV
noooTNTA aipatog mou AapBavetal yia Tig KAAALEPYELEG ALUOTOG KAL SEV UMOPOUE VA YWWPLIOUME TLG
SL0popEC TNV MPAKTIK UETOEU TwV MovASwvY. AeSOoPEVO OXETIKA UE TNV KOTOVAAWON QVTLBLOTIKWY
OUMEXOnkav otigc MENN pe tn xprion DOTs povo yla TI¢ MPwTeG 7 NUEPEG amd TNV €vapén tng
EUMELPIKNAG Beparmeiag, evw Tautoxpova HETPNONKe n ouVOALKn Olapkela TG Bepameiag yio Kabe
nepintwon. Ito mAaiolo authg tng LeEAETNG, N poocyylon DOT 7 nuepwv Ba PmopoUoe va UTIOTLUNOEL
TIC EMUTTWOELS TNG MapEUPaonG. TéNog, ev NTav Suvatr n LETPNON TWV TIOCOOTWVY EMOVELCAYWYNE LETA
1o €1t plo w¢ Seutepelov AMOTEAECUA HETA TNV TOPEUBacT pag, kabBwe HeTd to €lTrplo, Ta veoyvd
UTtopoUV va emoTPEPOUV OTO VOCOKOUELD OTIC YEVIKEG MOLSLATPLKEG TITEPUYEG KOL OXL amopaitnTa 0TO

1610 voookopeio.

Mapd TOUC MEPLOPLOMOUC auToUG, OTo MAAioo Tou SIKTUoU Tou SnuoupynONKE, TEKUNPLWONKE
ONUAVTLKA HElwon TNC XpNong Twv avtlplotikwy. H umtdpyxouoa BipAoypadia yia autov tov mAnbuoud
umodnAwvel OTL unopolv va edappootolV Tepattépw napepPaocelg (Ho et al., 2015; Puopolo et al.,

2018). Qotdoo, autd ta apxkd odeAn Ba pnopovcav va avilotpadouv He TV apodo Tou Xpdvou, Qv
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Sev elval duvatn n Slachaiion TNG PLWOLUOTNTAC TWV TTPOoTIABeLWV CUANOYNG Se60UEVWVY ETLTAPNONG
Kol Slaxeiplong Hla yvwoTth TAon Tou TEePLypAdNnKE TPONYOUUEVWS OE TIPOYPAUMOTA OVTLBLOTIKAG
emotaoiag os madlatpikd tunuota (Gerber et al.,, 2014). Méow autol tou €pyou, €xel auénBel n
gualodntomnoinon yla TtV avaykn Kal tn ohpacio evog cuvepyaTikol SIKTUOU TIou cUAAEyel Sedopéva

avadopag (benchmark data) yia mpwtoBoulieg BeAtiwong Tng moLotnTag.

Anuoaoisuon

Anpocieuon og S1EBVEG EMIOTNUOVLKO TIEPLOSIKO KATOTILV Kpiong:

Kopsidas, loannis, Grammatiki-Christina Tsopela, Nafsika-Maria Molocha, Eleni Bouza, Elisavet
Chorafa, Evangelia Chorianopoulou, Vasileios Giapros, et al. «Reducing Duration of Antibiotic
Use for Presumed Neonatal Early-Onset Sepsis in Greek NICUs. A ‘Low-Hanging Fruit’
Approach.» Antibiotics 10, no. 3 (March 9, 2021): 275.
https://doi.org/10.3390/antibiotics10030275
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II. Avalntwvtog mBavoug HEAAOVTIKOUC OTOXOUG

o. EAATTwOoN TNG XpNong Twv aVTLBLOTIKWY LE TNV XPHoN NAEKTPOVIKWY pyaAeiwv — XpnOLUOTOLWVTOG

Tov UTtoAoyLoTh KvdUvou veoyvikng onng Kaiser Permanente

2KOTOG TNC UEAETNG

MpwTapxIkdg oTOX0C TNG LEALTNG aUTNG ATav N aloAdynon tou duvntikol odEAoug amd tnv edapuoyn
NG UTIOAOYLOTIKAG pUnxavng Kaiser Permanente (EOS-C) og éva Siktuo MENN otnv EANGSa. Embiweape
eniong va mpoaodlopiooupe TN cuxvotnta gudaviong tou EOS otig eAAnvikéc MENN, n omola ntav

anopaitntn npolindbeon yia Tov MPocdloplopnd tou miBavol odpEAoUC amod TNV eV AOYW UTIOAOYLOTIKK

unxavn.

2xeblaouoc kot mAnSuouoc TN LEAETNG

MpOKeLTAL YLO L0 T(POOTTLIKN MEAETN MapakoAouBnong nmou Sievepynbnke o 7 MENN tou EAANVIKOU
EBvikoL Juotnuatocg Yyeiog petav Ampthiov 2018 kat louviou 2019, adou éAafe £ykplon Ssovtoloyiag
oMo T TOTUKEC OpPXEG. OAEG OL OUMMETEXOUOEC MOVASEC AelToupyoUV OE VOOOKOUELX TIOU

TEPNABAVOUV LOLEUTHPLA KOL TIPAYLOTOTTOLOUVTAL YEVVAOELG.

JUMEXONKav Sedopéva ylo OAa ta veoyva ME nAKia KUnong 2 34 eBSoUAdwV Ttou EAafav EUTELPLKA
OVTIBLOTIKN Oywyr €VIO¢ TWV MPWIWV 3 nuepwv ¢ {WNAG Toug. Ta otolyeia mou oUAAEXBNnKav
nepAdppavav: tnv uPnAotepn Beppokpacio TNG LNTEPAG, TN SLAPKELX TNG PAENG TwV UHEVWY (ROM),
TOV €AEYXO0 TNG UNTEPOAG VLo OTPEMTOKOKKO TNG opddag B (GBS), Tov TUMo Kal To XpOVO TWV QVTLBLOTIKWY
mou xopnyndnkav. Ta 6edopéva yla ta veoyévvnta neplAdpufavay tnv nAkia kunong (GA), ta KAWIKA
onuela kal cupmTwpATa, TNV avilPlotikn Oeparmeia, TA AMOTEAECHATO TWV KOAALEPYELWV TIOU
eAndOnoav kat tnv €kPacn (Bavatog, €fitnpo amo tn povada, petadopd o€ AAAO VOOOKOUELD).
Tautoxpova, kataypddnkayv oToLXELA yla TG YEVWNOELG {wVTwV yLa TNV dLa mepiodo and ta apyela tou

KaBe voookopeiou.

Extiunon tn¢ enintwonc tnc EOS

OL Betikég KaMALEpYeLeG aipatog N eykedahovwTtiaiou uypoU (CSF) eviog Twv MPWTWV 3 NUEPWV TNG
{wNg xpnollomolnbnkav ylo Tov evIomopo mepumtwoswv EOS. H emimtwon tng EOS oe emninedo
VOOOKOUEIOU UTOAOYIOTNKE WG 0 0plOUdC Twv mepumtwoewv EOS mou evromiotnkay, Slatpolevog pe
Tov aplOpd twv {wvtavwy YewNAOEwV Katd tnv idla mepiodo, moMamloociacpévog eni 1000. H

otaBulopévn emintwon tng EOS umoloyiotnke oBpollovtag to YWOPEVA TWV EMUTTWOEWV TIOU
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umoloyiotnkav oe kdBe povada eni Tic meputtwoelg EOS ywo kaBe povada kol StalpolUevo To

aBpolopa 65L& Tou GUVOALKOU aplBuoU nepmtwoswv EOS yla OAeG TIC LOVADEG.

X (emintwon MENNL x teptntwoels EOS otnvy MENNI)

An)\aén ZTOLGHLGLJ.&VF] emirriwon EOS = gUVoALkég TepimTwoels EOS og 0Aeg Ti¢c MENN

AéloAdynan tou mudavou avtiktumou urtoAoyLotr kivéuvou veoyvikng anyng Kaiser Permanente

O umoAoyLoTAC KvSUVoU veoyviknG onyng Kaiser Permanente xpnoLUOMOLEL GUYKEKPLUEVOUG UNTPLKOUG
KOL VEOYVLKOUC TIOPAYOVTEC Yyl TNV eKTiunon tou kwvduvou Aoipwéng katda tn yévvnon (“EOS risk @
birth”) kot petd amd kAwikn e€€taon(“EOS risk after clinical exam”). ZUudwva Pe TV KAWLKH TOUG
napouciacn (Mivakag 9) ta veoyva taflvopolvral os Tpel opadeg: Kahn epdavion (“well-appearing”),
Acadnc epdavion (“equivocal”), kat pe kKAwikn vooo (“clinical illness”) (“Classification of Infant’s Clinical
Presentation,” n.d.; “Infection Probability Calculator - Neonatal Sepsis Calculator,” n.d.). Metd tnhv
gloaywyn 6e6ouévwy, 0 UTIOAOYLOTHG KIVOUVOU TIOPEXEL Hia amd TIG CUCTACELS Tou avadEpOnkav

TIPONYOUHEVWG.

Mivakag 9 Katdtaén twv veoyvwy avadoya Le TNV KAWVIKN EETACN CUU@WVA UE TOUG OPLOUOUG TNG

urnoAoytoth kivduvou veoyviknic onync Kaiser Permanente

KAwiwk} Néoog 1. Ertipovn avaykn yto NCPAP / HFNC / unxavikd agplopd (extog g aibouoag
TOKETOU)
2. AloSuvopKn aoTdBsla ou amalttel ayyelodpaoTtikad GpapuaKo
3. Neoyvikn eykepahomnabdela

a) Xmoopol (seizures)

b) Apgar 2kop ota 5 Aemtd < 5

o€uyovou > 90% (eKktdg TNC alBouoag TOKETOU)

Acadnig 1. Emipovn ductoloyikn avwpaAia > 4 wpeg
Epdavion =  Tayukapdia (HR > 160)
(Equivocal) =  Toayunvola (RR > 60)

=  QEeppokpacia(>100,4°F i< 97,5°F)

£L00AKEG) TOU SeV AmMALTEL CUUMANPWHATIKO O
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4, AvAykn ylot CUMMANPWHATIKO O > 2 wpeg ylo. Tn SloThpnon Kopeopou

= AvamveuoTikr) Suoxépela (grunting, avaméTaon PLVLKWVY TITEPUYLWV N




2. Auo n mePLOoOTEPA ATIO TO MOPAKATW HE SLAPKELD > 2 WPEG
=  Tayukapdia (HR > 160)
*  Tayunvola (RR > 60)
* Ogpuokpaotia (>100.4°F or < 97.5°F)
= AvamveuoTikr) Suoxépela (grunting, avaméTaon PLVLKWVY TITEPUYLWV N
£L00AKEG) Ttou Sev amattel CUUMANPWHATIKO O,

Inueilwon: n avwpoAia propet va ival StaAeinovoa

KoAn epdavion Kavéva emipovo cUumTwa i onueio

OAeg oL  KOTOYEYPOUUEVEG TIEPUTTWOELC HMe nNAKia  kUnong TouAdylotov 34 eBfSopddwv
katnyoplomotdnkav w¢ "KoAn gudadvion", edv dev avadépbnkav onueia | cupntwpota n "aocadpn"”
€Qv elyav kAamowo amd T ONUeElad KOL TO CUMTITWHOTO TIoU €pdavilovtal OToV MopaKATw Tivaka
Katataén twv veoyvwv avaloya pe tnv KAk €€€taon [Mivakag 10]. Mivakag 10 Katdtagn twv
VEOYVWV avaioya e TNV KAWIKN eé€taonTa veoyva mou Ba eixav YopaktneLlotel wg «KALVIK VOGOC»
amokAelotnkav kKoBwg oUtw¢ i aMwg Ba avietwmniloviav pe TNV Xpnon avtiBlotikwv PBaocel
TIPWTOKOAAOU. H mpotewvopevn Staxeiplon mou mpoékuPe amod tv unxavn («Awaxeipion YroAoyiot»)
yla kdBe meplmtwon ouykplOnke He TNV KOTAYEYPOAUUEVN OSLAXELPLON TWV TEPLOTOTIKWY ATIO TOUG
BepAmovTEG LATPOUG («Mpaypatiky Slaxeiplon») wote va yIvel n eKTLUNCN TOu apLlBUOL TWV EVAPEEWY
EUMELPIKAG AVTLRLOTIKAG OYWYNG, TwV KAAALEPYELWV alpatog Kol Twv nuepwv Bepameiag mou Oa

unopoloav va eixav anodeuyxOel.

Mo tov umoloylopd tng «Alaxeiplong YmoAoylotr», €dv n umoloylopevn enimtwon tng EOS rtav
METAEU 600 TMPOODEPOUEVWV TLUWY OTOV LOTOTOTO, TUAEXOBNKE N uPnAdtepn. OL KOTNYOPLKEG TUUEG
napoucLalovtal pe omOAUTEG K OXETIKEC CUXVOTNTEG KAl paBSoypapUOTa, EVW OL TIOCOTIKEG UE SLAECO

KoL evbotetaptnuoplokd evpog (IQR). H avaAuon npayuoatomnolBnke pe STATA SE v.13
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Mivakac 10 Katataén twv veoyvwy avaloya Ue tnv kKAWVIK eE€Taon

KAwiwkn Nooog

Melwpeévn mieon MOAQOU (TpOKOAELTOL YLOTL N EMUTAEOV €AATTWON TWV OYYELOKWV
OVTLOTACEWY 006NYEL 08 GNUAVTLKI TTTWON TNE CUCOTOALKAG Ttieonc) Iraopol, Melwpévn
awatwon veppwv (avénon ouplag, kpeatwvivng, vedplkn avemapkela) oféwan,

NMotopeyoAia, omAnvopeyoiia

Acadng
Epdavion

(Equivocal)

Awatapayég oitiong, kollokn didtaon, TayxUmvola, Gmvola, YOYYUGUOC, OVATETaon
PLVLKWV TITEPUYIWVY, ELOOAKEC, AUENUEVEG aVAYKEG o€ 0Euyovo, Auénuévn mieon MaApou
(6ladopa petall ocuotoAlkng Kal SLaoToAKNG Tiieonc), Bpadukapdia r taxukopdia,
flushing, papuaposldég O6£pua, AnBopyog, umotovia, Siatapaxég Oepuokpaciog
(umoBepuia-umepBepuia), Slatapoxeég oupmeplpopdg, OfEwon, dlatapaxeg tNng

vYAUKOING (umoyAukatpia ) umtepyAukatpio)

KaAn epdavion

Kavéva emnipovo cOUMTwUa i GnUELo armd Ta mopaAmavw

AnoteAéouata

XapaKTNPLOTIKA KOOPTAG
Ytnv Ewdva 13 daivetal to Stdypappo pong tTwy Sadlkaolwy TG HEALTNG: Kotaypodr oTolXeiwv,

ETAOYN KOl QATMOKAELOUOC TIEPUTTWOEWY, €KTIHNON TNG cUotacng Slaxeiplong Tou UTOAoOYLOTH Kol

oUYKpPLON LE TNV TpayHoTIK: Slaxeipion.

Evtomicape 262 veoyva pe nAikia kUnong 234 eBSouddec Kal MANPELG TANPODOPIES yLoL TN UNTEPO KAl
TO VeOyVod, €K TwV omolwv Ta 59 mAnpoloayv ta Kpltipla TnG opadag "kaAn sudavion” kat ta 203 g
opadag "acadnc” (ta xapaKTnpLOTIKA TOUG Bplokovtal oTov

Mivakag 11). EmutAéov, umnpéav 166 mMepumTwoelg pe eEANUTELS TTANPOdOpPLeG OXETIKA e TN Beprokpaacia

™G UNTEPAG N ™ PHREN Twv upEVWV(ROM) (11 "kaAn epdavion” kat 155 "acadng").
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MpoomtikA kataypadn
VEOYVWV pE évapén
avTLRLOTIKAG aywyRG EVTOg
TWV 3 MPWTWVY NUEPWY {WHE
AnpiAlog 2018 - loUviog 2019

980 MEPUITWOELG

mBavric EOS

96

KaAr Epdavion

= 226 YEWNOELS
€KTOG VOOOKOMEIOU

E€atpéBnkav

= 47 clinical illness ::>

E€aupéBnkav

611

Acadnc Epndavion

E€aupédnkav

24 HK <34 eBdouddeg
2 petadopd aAol

11 eAAutr oToKELD YL
Bepuokpacia pntépag
KoL prign Upévwy

= 244 HK <34 eBSopddeg

= 9 uetadopd ahhov

= 155 g\t otolela yia
BOeppokpaoio UNTEPAC Kot

vl Pién vpevwy

E€alpéBnkay

59

KaAn Epdavion

203

Acadnc Epdavion

Extipnon e tov 20v‘l<own g
umoloyloth sugracng
50 Slaxeiplong tou
K UVO,U UTTOAOYLOTH) pE
VEOYVIKNG, TV TTPAYHOTIKA
ofgng Sayeipiol

Ewova 13 — Awaypoauuo pong twv SLadIKaoLWY THE UEAETNC — KATHYPAPN OTOLXE(WV, €AoYy Kol

QTTOKAELOUOC TIEPLMTTWOEWY, EKTIUNON TNG cUoTaoNG Slaxelplong Tou UTToAoyLoTr KAl cUYKPLON UE TNV

npayuatikn Staxeipton

Mivakag 11 MNTpLKa KoL VEOYVIKA XOPXKTNPLOTLKA TIEPITTWOEWV LUE NALKiat kunong 234 eBSouadwyv mou

TP0oPoSOoTHINKAV OTOV UTTOAOYLOTH VEOYVIKIG ONYNG aVaAoyd LUE TNV EUPAVLION KATA TNV KALVIKN eEETaON

KoAn Epdavion Acadn¢ Epndavion
Zuvolo N=59 N=203
n (%) n (%)
(ekTOC £V oNUELWVETAL (ekTOC £V onUELWVETAL
Slaopetika) Slaopetika)

®oAo

AyopL 32 (54.2%) 121 (59.6%)

Kopitol 27 (45.8%) 82 (40.4%)

HAwia kOnong (eBSopadec) * 36 (34-38) 37 (35-38)

Bapog rEvvnong (vypapupdpra)*

2665 (2220-3100)

2845 (2450-3200)
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Prén vpévwv 218 wpeg

9 (15.3%)

8 (3.9%)

EAgyX0G UNTEPOG yLa B atpoAutiko

OTPENTOKOKKO
ApVNTLKOG 33 (55.9%) 94 (46.3%)
OETIKOG 6 (10.2%) 3 (1.5%)
Ayvwoto 20 (33.9%) 106 (52.2%)
Oepuokpaocia untépag 238°C 0 (0%) 6 (3.0%)
TUTOG MPOYEVVNTLKWV QVTLBLOTIKWV
Evpv paopa >4 oeg mowv and T yévvnon 12 (20.3%) 20 (9.9%)
Evpv @aopa 2-4 mowv amnd 1 yévvnon 2(3.4%) 3 (1.5%)
Edwa yiax to GBS >2 mowv and ) yévvnon 2(3.4%) 2 (1.0%)
Omnotodnrtote avTiBloTikd <2 oLy amo )
7 (3.5%)
yévvnon 4 (6.8%)

Kavéva avtiBlotiko

37 (62.7%)

151 (74.7%)

Ayvwoto 2 (3.4%) 19 (9.4%)
TOKETOG
KoAmukog 14 (23.7%) 45 (22.2%)
Katoaptkn 45 (76.3%) 158 (77.8%)

OcTIKEG KAAALEPYELEG EVTOG 3 NUEPWV

0 (0%)

6 (2.9%)

Kivbuvog EOS otnv yévvnon ava 1000

{woeg yeVWAOELG*

0.34(0.18 - 0.76)

0.07 (0.03-0.34)

Kivbuvo¢ EOS petd amd tnv KALWVIKA

e€€taon ava 1000 {woeg yevwioeg*

0.14 (0.07 - 0.31)

0.34(0.16-1.71)

Odvatog

0 (0%)

0 (0%)

Awdpkela voonleiag o nuépeg *

8 (6-13)

9 (6-13)

Evapén avtifLotikwy

Mpwteg 24 wpeg 47 (79.7%) 141 (69.5%)
24-48 Gpeg 11 (18.6%) 44 (21.6%)
48-72 wpeg 1(1.7%) 18 (8.9%)

*: SLapecog (evdotetaptnuopLako svpog IQR)
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Enintwon mpwipng veoyvikng onPng - EOS
H €61k avd povada eKTIHWUEVN EMIMTWON TNG gpyootnplokd emiBefatwpévng (Ue KaAALEpyYELQ)

TPWLUNG veoyvikng onyng (EOS) kupawotav petafv 0 kat 2,99 /1000 {wvtavég yevvhoelg. Ta
npoodloplopeva Kpouopata EOS, ol yevvnoelg {wvtwv Kal ol uttoAoylwoueveg smumtwoel EOS
napouotalovtal otov Mivakag 12. H otaBulopévn emintwon kot ywo tig 7 povadeg nrav 1,8/1000
vevvnoelg {wvtwy. Ta maboyova mou amopovwdnkav ntav: Coagulase-negative Staphylococci (8.
haemolyticus, S. epidermidis) (n=5), Streptococcus agalactiae (n=2), Escherichia coli (n=1),
Enterococcus faecalis (n=1), Pluralibacter gergoviae (n=1), Actinomyces naeslundi (n=1),

Chrysobacterium indol (n=1).

Mivakac 12 EOS mepINTwoeLS, aptIuos {wvtavwy YEVVHOEWV Kol EKTIUWUEVO TTO000TO enintwong EOS

uetaéu Anptiiov 2018 kat lovviov 2019

MENN MENN MENN MENN MENN MENN MENN

1 2 3 4 5 6 7
Neputtwoel MNpwipung  NEOYVIKNAG
ZRPNG 1 5 1 0 1 3 1
Zwoeg MevwAoELG, n 1127 1673 1337 1258 1278 5015 522

Enintwon (ava 1000 yevvioe {wvtwv) 0.89 2.99 0.75 0.00 0.78 0.60 1.92
Enintwon mou Xpnowuomouwfnke yla

TOUG UTIOAOYLOHOUG 0.90 4.00 0.80 0.10 0.80 0.60 2.00

A&loAdynon tou miBavig enimtwong - "KaAn epdavion"

H «mpayuatik Swaxeipion» ocupnepléAafe KaAAlEpyeleg aipatog kal OvTLBLOTIKA Kal ot 59
TMEPUTTWOELG. Ta avTLBlotikd xopnynobnkav yia Siapeon Stdpkela 3 nuepwv (IQR 3-5) evw ta veoyva
voonAevtnkav ylwa Siaueon Sudpkela 8 nuepwv (IQR 6-13). OAa ta veoyévvnta emélnoav Kal ol
KaAALEPYELEG TV apvnTIKEG. H «Slaxeipion umoloyiot» mpdtewve va AndBouv KaAALEpYELEG alpaTOg
Hovog og 3 amod TIC 59 MeEPMTWOELS KoL va au€avetal n ouxvotnTa eKTiUNoNG Twv {WTIKWV CNUELWY,
oAAa bev mpotdabnke kauio ovtiplotiky Beparmeia yla Kavéva and ta 59 pwpd. H Stdpeon twun ya
“Kivéuvoc ylo EOS @ yévvnon” umoloyiotnke og 0,34 / 1000 {wosg yevvnoelg, evw to "Kivbuvog EOS
META amo KAWLk e€étaon” os 0,14 / 1000 {woeg yevwnoelc. H xprion Tou UTTOAOYLOTH OE QUTEC TLG

nepuntwoelg Oa propolos va. €XeL 08nyNoeL og 56 Alyotepeg KOALEPYELEG aipaTog (Tou amootaAOnkav
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OTO £pyaoThplo) Kot 250 AlyOTepeg NUEPEC XOPRYNONG QVTLBLOTIKWY 1 KOTA UEco 6po 4, dnhadn 2

ALyOTEPEG NUEPEC AVTLRLOTIKWY QVA VEOYVO.

A&loAoynon tn¢ mbavng enintwong — "Acadng KAWLk elkéva'

H «mpaypatiky Swaxeipion» ocupmeplédafe KoAALEpYele alpaTog Kol ovTiflotikd Kot otig 203
TMEPUTTWOELS. AUTA Ta veoyvad €Aafov avtiBlotikd yo Stapeon Sudpkela 5 nuepwv (IQR 3-7) kat
voonAevtnkav yla dtapeon diapkela 9 nuepwv (IQR 6-13). H «Slaxeiplon umoAoyloti» MPOTELVE LOVO
napatipnon oe 138 (68%) veoyva, tv Andn kaAAiepyswwv aipatog os 36 (17,7%), kal thv Andn
KOAALEPYELWV ALLOTOG KoL Evapén eUTELPIKAC avTLBLoTikn Bepaneiag o 29 (14,3%). H Stapeon tun ya
«Kivéuvog EOS katd tn yévvnon» ftav 0,07 / 1000 yevvroelg {wvtwy, evw o «Kivbuvog EOS petd amod
KAwwn E€€taon» Atav 0,34 / 1000 yevvroslg {wvtwv. Edv to EOS-C eixe xpnowpornotnOsi os avtd ta 203
veoyvd, Ba pmopoucav va sixav AndBei 138 Ayotepeg KOAALEPYELEG Kol 776 OVTIPLOTIKEG NUEPEC Ba

umopovoav va gixav anogpeuxBei, 3, 8 AlyOTEPEC NUEPEC AVTIBLOTIKWY AVA VEOYVIKO.
«Aoapn» veoyva Ue FeTIKEC KAAALEPYELEC

Metafl twv 203 veoyvwy e «aoadn» elkova, UTNPEaV 6 MEPUTTWOELG HE BETIKEG KOAALEPYELEG OTLC
MPWTeG 3 NUEPES TG Lwng. H «Slaxeiplon umoAoylotr» TOLKIAAEL: évapén eumelpikng Bepameiag (n=1),
KOAALEpYELQ aipatog Kal mopokoAoUOnon {wilkwv onueiwv kdBe téooeplg wpeg (n=1), kol Kapio
Bepameia(n=4). Ta maboyova mou amopovwdnkav oe autd ta 4 Bpeédn Atav: Staph. Haemolyticus,

(n=2), and Staph epidermidis, (n=2).

AvAaAuon TEPUTTWOEWV UE AN OTOLKELQ

Yripxav 11 veoyva pe «KaAn epdavion» kal dAAeG 155 «aoadeig» MEPUTTWOELG OTLG OTIOLEG SEV UTIpXE
kataypadn g Bepuokpaciag tng untépag n/kat n diapkelo tng ROM. To mpoBAnpa g eAALToUg
Kotaypadng yla auteg TG SUo PETAPANTEG oulnTONKE HE TOUG KAWVIKOUC LaTpoUC Tou eiyxav tnv
dpovtida autwy twv Bpedwv. OL KAWIKOL yLatpol avébepav OTL Qv aUTEC oL 2 HeTaBANTEG EAelmay, Ba
nMpENeL va umoteBel OTL oL TIHEG ATav PUOLOAOYIKEG Kol OTL €Gv rtav Tmaboloylkég Ba umnpxav

KOTAYEYPOUHUEVEC. OAa autd Ta Bpédn avILUETWIOTNKAY e KOAALEPYELEG OLUATOC KAl AVTLBLOTIKA.

YroB£tovtag otL n BOeppokpacia tng untépog Atav 36,6C kot ot wpeg ROM undév, n "Siayeipion
umoAoyloth " NTav Kat aAL uTtép TG Un AQPNG KAAALEPYELOG KoL TNG N €vapEng EUTELPLKAG Bepameiag
ylo OAeg TG 11 MEPUTTWOELS VEOYVWV HE «KOA eudavion» kat t¢ 120/155 (77,4%) «acodeic»
TIEPUTTWOELG, EVW ATIO TLG UTIOAOLTIEG «acadelc» 27 elyav cuotacon yla KOAALEPYELA ALPATOG KAl LOVO 8

YloL EUITELPIKA aVTIBLOTIKA. ZUVOALKA Oa uropoloayv va sixav anmodpeuxBel 823 aviiBLOTIKEC NUEPEC yLa
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TG «Acadeig» MEPUTTWOELG KAl AAAEG 75 yLa TIG TEPUTTWOELG ME «KAAN gudavion» pe péoo kEpSog 6,9

KOl 6,8 NUEPEG ava veoyvo avTioTtolya.

Yrunp€av 6Uo «aocadeicy MEPUTTWOELS e BETIKEG KAOALEPYELEG YLA TLG OTIOLEG O UTTOAOYLOTNC CUVECTNOE
va Unv AndBolv kaAALEpyeleg oUTe va EeKIVRoeL eUMelplkn Bepamneia. AmopovwBnkav Actinomyces
naeslundi kal Streptococcus agalactiae. TuvoAikd ta TOavA péylota odEAN Katd T SLAPKELD TNG

Teplodou PeAETNG amd tn xprion tou EOS-C pmopolv va apatnpnBolv otnv Ewkova 14.

100
80
60
40 5
26
21.1
20 14.3
0 0.5 4.8
o
AB BC AB BC AB BC

Kahr epdavion Acadrg Ko tar Alio EAT oTowELn
(N=59) (N=203) (N=262) (N=166)

AB BC

W Npayparkn Aveysipon B Avxxsiplon vnchoyot

AB: Epmraipikr avripioTike aywyri, BC: Afwn kahhépyeiog aipoTog

Ewkova 14 ZUykpLon tne mpayuatikng SLXELPLONC KAl TG TIPOTELVOUEVNC SLOXEIPLONC TOU UTOAOYLOTH

sudrtnon
J€ OUTN TNV TPOOTITIKN HMEAETN MapoakoAoUONnonG, UeTpnoape TNV enimtwon t¢ EOS og 7 EAANVIKEG

VEOYVIKEG MOVASEG HE OTOXO TNG eKTiUNoN Tou TiBavol odEAOUG amod TNV epapuoyr) TOU UTOAOYLOTH
KwwoéUvou veoyvikng onyng Kaiser Permanente o6cov adopd otnv Xpron OvILBLOTIKWY, Twv
£PYAOTNPLAKWY EEETACEWY KaL TNG Sitapkelag voonAeiog. H otabuiopévn enintwon EOS rAtav 1,8 / 1000
{WVTOVWY YEVNOEWV €VW KOLTAIOVTOC TG HEMOVWMEVEC Hovadeg, n uPnAdtepn enimtwon nTav
2,99/1000 Twvtaveg yevvnoelg. Ta guprpota tng HeAetng Seixyvouv OtL pe tnv edpapuoyr tou EOS-C
UTTOPOUE VA ETITUXOUHE CNUAVTLIKH UELWON OE a) OTNV EUMELPLKI) XOPNYNON QVTLBLOTIKWY O £WG KOl

100% Ttwv veoyvwyv HUe KaAr eudavion Kol o 86% Twv «0oadpwv» MEPUTTWOEWY. Ta EUPHUATA QUTA
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elval padAov vmotunpéva, epoocov n «dlaxeipion unoloylotr)» umoloyiotnke e Baon tnv uPnAotepn
enintwon mou UumipXe w¢ emdoyn online, étav n umoAoylopévn eminmtwon NTav petafu Suvo

T(POTELVOUEVWV TLUWV. AUTO 08nyel o€ ekTipunon peyaAlutepou KivdUvou yila Aoluwén.

H EAAGSa €xel xapnAn Bpedikr Bvnowpotnta (3,5 Bavatwy avd 1000 {wvtavwy YEVWNOEWV) N omoia
OUVASEL UE TO HECO OPO TWV XWPwV tn¢ Eupwraikng Evwong (“Eurostat - Tables, Graphs and Maps
Interface (TGM) table,” n.d.). NapoAa autd, n enintwon tng EOS, dev £xel umoloylotel kat avadepbel
TPONYOUUEVWC otnv EAAASa oUte ot eminedo voookopeiou oute og €Bviko eminedo. Mia mpoodatn
peAETN otnv EAAGSa avadépel OTL n umtohoylopevn entimtwon EOS eivatl 4,6 avd 1000 slocaywyEg otny
VEOYVIK povada evratikng Bepanciag. (Gkentzi et al.,, 2019). Na onpewBel opwg €bw ot
xpnotwuoronke SLadopeTIkOg oplopdg tng EOS (<48 wpeg) koL 0 SLOPOPETIKOG TAPOVOUAOTAS SeV
ETUTPETEL TNV XPHON TNG Knxavng Tou Kaiser Permanente. H otaBuiopévn enimtwon mou umoAoyiocape
gilval unAotepn oe ox£€0n UE TA TOCOOTA TIOU £XOUV SNUOCLEUTEL TA TIPONYOUEVA £TN 08 GAAEC XWPES
(Achten et al.,, 2019; Hasselt et al., 2020; Kerste et al.,, 2016; Warren et al.,, 2017). H onuoavtiki
Sladoporoinon TN emMiMTwong HETAEY TWV VEOYVIKWV Hag Hovadwy eival mpodavwg pia EVOELEn yLa Tig

SLapOPETIKEC IPAKTLKEG TTOU aikoAouBouvtal.

H edapuoyn tou EOS-C oTic veoyvikéG Hovadeg evtatikig Beparmeiag €xel avadepBel kot oe AANeC
UEAETEG IOV avapEPOUV onUOVTLKA Heiwan TNg xpnong Twv avtiplotikwy (Achten et al., 2019; Eason et
al.,, 2021; Hasselt et al., 2020; Helmbrecht et al., 2019; Pettinger et al., 2020). e pia npoéodata
Snuooteupévn oA avdikn peAétn (Achten et al., 2019) unnpée peiwon NG Tafewe Tou 44% oTnV aywyn
pe avtiBlotika mou 660nkav ylo mibavh EOS evw otnv mapovoo UEAETN n pelwon auth ébTave Kal To
89%. e pla aAAn pelétn to 0delog unoloylotnke va elval 77% (Warren et al., 2017). Mwa mpoodarn
CUOTNUOTIKA avOoKOTINON Kol PETa-ovaAucon £6el€e peydAn petaBAntotnto 6cov adopd to mibavo
k€PSog Ue mooootad uPnAd €wg katl 97.2% (Pettinger et al., 2020). YnoBétoupe 6tL To 0dehog Ba eilval
peyaAltepo ot éva meplBarlov pe uPnAl Katavalwon OovTLBLOTIKWY Kot HE XaunAo oplbud
neplotatikwy EOS. Evw unapyouv Sladopég otnv pebodoloyia LeTall Twv LEAETWY, EVTOUTOLS UTIAPXEL
opodwvia 6cov adopd to KEPSOC amd TNV £kBeon oe AVTIBLOTIKA TOU gvaioBntou autol mAnbuopou.
ErutAéov, n MPOOTITIKN yla TV UTIApEN OVTLKELLEVIKWY epyaleiwv mou Bacilovtal oe 6ebopéva kat Ba

xpnotuomnotouvtal otn AnYn anoddoswy, eivat olyoupa deAeaotikr).

YTLG TIEPUMTWOELG OTIOU XpNoLpomoLlouvToL Tétolol adyoplOuol, n achdaAela ival To peyallTepo pHEANUOL
Adyw tou KvSUvVou va xaBoUv MEPUTTWOELS VEOYVWY Pe Aolpwén. Ma tov okomd auto, Kataypadape tov

0pLOUO TWV MEPUTTWOEWV HE OeTIKN KAAALEPYELQ KAL TIC OXETIKEG ouaTAoelS. Ooov adopd Ta VEoyvaA He
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«KaAn gudavion» umnpge amoAutn TOUTION HETAEU TNG «TMPOYMATIKNG Staxeipiong» Spdong Kat tng
MPOTACNG Tou UToAoyloth «Staxeipion umoloylot». Yrinpav 4 MeploTaTiKA pe OeTikr) KaAALEpyeLla
otnv opdda pe «acadn gpudavion» evw o calculator dev mpotelve Ty évapén Bepanciog. Autég nTav
MOVNPELG KAAALEPYELEC ALUOTOG UE ULKPOOPYAVIOUOUC ToU S€pUaTog oL omoieg Ba pmopovcav va Atav
KoL TtapAyovteg entpoAuvone. Ta veoyva autd elonxbnoov otn MENN LETA TOV TOKETO Kol apyka Oev

Touc eiyav 600¢l avtiBlotika.

AUTO €pyetal os avtiBeon pe Ta TMOPLOMOTA ULAG CUCTNUATLKAG avaokomnong and Pettinger katl cuv
(Pettinger et al., 2020), n omoia avadépet 6Tl uTapxouv UPNAEG TBavoTtnTeg va xobel pla mepimtwon
(19%-31%) oe ouykplon e TiG kateuBuvtnpleg 06nyieg NICE. Juykpltika, BprKape OTL oTNV HEAETN HOC N
punxavn €xoos ToAU Alyeg meputtwoelg (4/203 [1.9%]) otnv opdda pe tnv aocadrn suddvion evw
OUVOALKA Kal oTig Suo opddeg (acadn kat kalf epdadvion) akdpa xaunAotepa (4/262 [1.5%] cuykpLtikd
LE TNV KATAYEYPOAUMEVN Slaxeiplon amod Toug oTpols. Qg ek TOUTOU, N eunelpia pag Ba euvoolos TV

rnave A adkn epappoyng Ttng LNXovNG otig eEAANVIKEG MENN.

Ev katakAeibL, evw To 0TOX0G TNG Mapolooag LEAETNG Sev ATav va UTIoAoYioeL To Odelog doov adopd thv
TIOPOLIOVI) OTO VOOOKOWEID, UMOPOUUE VO UTIOOECOUUE OTL PELWVOVTOG TNV U ovaykaio xoprnynon
avTIBLloTIKWY Kal efetdoswy, Ba pmopoloe va UTtapéel pla BeTikn enidpacn otnv SLapKeLo voonAsiag
Twv Bpedwv autwv Pe OAa oxeTlOpeva BeTIKA TTou pmopel va €xeL n Spdacn auTr, OMWG HLKPOTEPO
KivSuvo voookopelakwy Aopwewv Kat xapnAotepa kdotn ppoviidag vyeiag.

Meptoptopol

Y€ oUTH TN HEAETN UTTAPYOUV KATtoLoL Tteploplopol. MpwTiotwg, uropel va StadEpet 0 OYKOG TOU alipaTog
TIou TIAPONKe Kal xpnolpomolnonke mpog KaAALEpYELa. AUTO amoTeAel YVWOTO MEPLOPLOTIKO TTAPAyovVTa
ocov adopd TNV veoyvikn ¢povtiba kal ev Ba MPEMeL Eva apvnTIKO ATIOTEAECUO KAAALEPYELAG VO
Bewpeital amoppidpo kKat xwpic vonua ek tov mpotépwv (Cantey and Baird, 2017). Asutepeuoviwg,
UTINPXE OPKETOC apLBUOC TEPUMTWOEWV Pe eAUEl MAnpodopieg, oL omoieg avaAuBnkav Eexwplota
UTIOB£TOVTOG OTL N UNTEPA ATAV ATUPETH KAl SV UTIHPXE MOPATETAMEVN PAEN UHEVwY. H antddaon auth
MAPONKe PETA amo oulnTnon LE Toug KAWVIKOUG ylOTPoUC oL omoiol avédepav OTL av auTéEG oL Suo
napapeTpol EActnayv Ba Empermne va unotebel OTL oL peTpnoelg NTav GUCLoAoYIKEC. EumpooBétwc, autn
elval pila mpoomtiky HeAETN Kot 0 MANBUOUOG TN NTav Bpédn mou Adupavayv avtiBlotikd. AapBdavoviag
Ta mapanavw unoy, dev aflohoyndnke n edappoyn tou EOS-C oe veoyvad, Pe N XWPLG TOPAYOVTEG
KwwéUvou, ta omola e€sTdotnKav Kol oL BepAmovTeg Latpol Sev mpoxwpenoav TNV Xoprynon avtlBLoTkAG

aywyng
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TéAog, n unxavn Kaiser Permanente avantuxbnke otig Hvwuéveg NoALteleg TG APEPIKNG KaL YU auTo To
AOyo umopel va pnv sival epoppooiun os Eupwnaikeég xwpeg, el8IKA o AUTEG e LPNAN KaTavAAwon
QVTLBLOTIKWY Kal uPnAr cuxvotnta avtiotaong twv Hikpofiwv ota avtiBlotikd, kabwg kat uPnAin
enintwon voookopelakwyv Aolpwéewv (Cassini et al., 2019; Plachouras et al., 2018). Mapoha autd
umtapyouv nén Eupwnaikeg peAéteg (Achten et al., 2019; Kerste et al., 2016) mou €xouv 6eifel Suvntikd

odehoc.

Mrmopouue va otnpl{OUaoTE OTIC UTTOAOYLOTLKEG UNXAVEG - calculators;

Ta kKAwvikad povornaria (clinical pathways), ot kateuBuvtrpleg 08nylec kal n xprion Twv calculators yia thv
aflodoynon tou Kwvduvou poAuvong amotehoUv TOAUTIHA epyoadsia, OXL HOvo yla TNV pelwon Tng
AOoKOTNG XpHong avtiBloTikwy, aAld kat yia tTn BeAtiwon tng moltotntag tng nepibaAdPng os Bpedn Kat
matdd. OL pnxaveg Ba MPEMEL va XpNoLUOToLoUVTaL LE Tipocoxh, dedouévou OTL Sev XpnaolomoLlouvTaL
yla va QVTIKOTAOTHOOUV TNV KALWVIKA Kpion, aAAd yla va umootnpiouv Toug ylatpolg otnv anodaon)
touc. H moldtnta twv dedopévwy mou divovtal atnv pnxavn givat viotng onuaociag, onmweg aAwote
amodeixbnke kat otnv mapovoa PEAETN, Kal TOVI{OUV TNV aVAYKN YLOL CWOTH KoL AETTOUEPN TEKUNPLwoN
TWV LOTPLKWV PakEAWV Kal TNG Kataotaong Kot Staxeiplong tou acBevolg. Av Kol 0 aplBUOC TWV HWPWV
mou amodeixbnke OTL eiyav OeTIKEG KAAALEPYELEC alpaTOG EVW N UNxavr cuviotolos "mapatipnon” Atav
ULKPOG, QUTO eival pLa €vBelén OtL tétola epyaleia mpémel va aflohoyouvtal pe SLadopeTIKEC pUBUILOELS
Aappavovtag unon moAhoUg mapdyovteg. Mia mapopola PeAETN, o £va PeydAo Siktuo povAadwv
eVTATIKAG Bepameioag ano SlapopeTIKEC EUPWTTALKEG XWPEG UIMOPEL VAL OIMAVTIAOEL 08 TIOAAEC OO OUTEG

TIC EPWTNOELS

2YMIIEPAZMA

Ta 6ebopéva Tng mapoloog HeAETNG Seixvouv OTL N xprion tou Kaiser Permanente calculator oénynoe oe
UMELWPEVN €kOeon o avTIBLOTIKA, XoUNAoTEpo aplBud voonleiag kat akoAoUBwC xaunAotepn £kBeon
KOL plOKO YlLO. VOOOKOUELOKEG AOLUWEELS, HELWHEVO POPTO €PYACIOC YA TO VOONAEUTIKO KOl TO

£PYOOTNPLAKO TIPOCWTILKO KOL ULKPOTEPO KOOTOG YLO TO CUCTN A UYELOVOULKNG TiepiBaAdng.
Anpocicsuon:

Ze SLeOVEG epLodIKO Katomv Kpiong: E Kopsidas |, Molocha NM, Kourkouni E, et al. Potential benefit
from the implementation of the Kaiser Permanente neonatal early-onset sepsis calculator on clinical
management of neonates with presumed sepsis. Eur J Pediatr. Published online October 18, 2021.

doi:10.1007/s00431-021-04282-x
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Npodopkn napouciaon — ESPID Research Masterclass - European Society of Pediatric Infectious

Diseases - 39th Annual Meeting — Geneva Switzerland, May 29th, 2021)

B. xewpoupyikn podUAaln

Katd tnv mepiodo tou 8Ldaktoplkol Kal ota mAaicla TNG CUPUETOXNG Mou otnv OEKOXA tou
voookopeiou “IN. kat A. KuptakoU», avamtuxdnkov emLKOLPOTIOLNUEVEG KATEUBUVTPLEG 0ONYLEC YLa TNV
TEPLEYXELPNTIKN TipodUAaln oe maudld mou Baociotnkav o MponyoUlUeVeC TOTKEG odnyieg tou 2010.
(Mapaptnua). Mpwv tnv edoapuoyn TOUuG €ywve Kataypodr TNG TEPLEYXELPNTIKAG TIPAKTIKAG OF
XELPOUPYLKA TUAHATA. Xpnolponolnoape tnv idla texvikn e to (1) (kataypadn, avalltnon otoxwv ylo
napéuPacn) oe UIKPOTEPN KAIHAKO OE XELPOUPYLKA TUAUATA €VOG TPLtofaBuiov voookopeiou

TIPOKELUEVOU VO TIEPLYPAPOUUE TLG TTPAKTIKEG TIEPLEYXELPNTLKAC TTPODUAAENG.

MéeSoboc

'OAeg oL emeppaoelg mou mpaypotonolBnkav oto tunpa QPA tptofabutou Natdlatpikol Nocokopeiou
kotaypadnkav petafy 01/08/2018-31/10/2018. Ta Ssdopéva mou kataypddnkav mepA\appavoy
Snuoypadikd otolyeia aoBevwy, Tov TUTIO TNG XELPOUPYLKAG EMEUBACNG KAl TNV KATNYOPLa TPAUUATWY,
QVTLBLOTIKOUG TIOpAYOVTEG TIou Xopnynonkav pall pe to xpovo, T &6on kal t SldpKela, KaBwe Kalt

AOYOUC GUVEXLONC UETA TV MEUBAON.

AmoteAéouata

Kataypadpnkav 130 xelpoupylkeg emeuPaoelg: 52 (40%) adevoeldektopn pe apuydaiektoun, 13 (10%)
adevoeldektour), apuySaAektoury Kot puplyyotoun, 15 (11,5%) oapuydaAektoun, 10 (7,7%)
adevoeldektopun, 10 (7,7%) adevoeldektoun Kal Luplyyotoun, 8 (6,1%) puplyyotoun kat 22(17%) nrtav
QAAEG EVXELPNOELC.

Amo toug 108 aoBeveic mou umoPAROnkav o apuydalektour], adevoelSEKTOUN KAl LUPLYYOTOUN OF
omolovénmote cuvbuaoud, 57 (52,7%) bev €haPe avtiflotika. 47 (43.5%) oL aoBeveig €hapav
«avtiplotikn mpoduUAagn» HeTA to TEAOG TnG eméuPaonc. e 34 (72,3%) amod autd, T AvilPLOTIKG
Eekivnoav tnv emopévn Tng eméupaonc. X kaOe mepimtwon , n SLAPKELA TOU OXAMOTOG ATV 7 NUEPEG.
Je 40/47 meputtwoElS Eekivnoov avTIBLoTika petd tnv amdppun. acBevrg élaBe Bepameia Aoyw TG

QVATTUENG TUPETOU Kot 3 (2,8%) Aoyw mpoinapyouoag Aoipwenc.

JuunepaouaTa
Evtomicape tnv eopalpévn Xpron avIBLOTIKWY CXETIKA LE TNV TIEPLEYXELPNTIKA IPodUAAEN TGO oTnV

€vbelfn (tumog xelpoupyeiou) 600 Kal KATA TOV Xpovo £vapéncg Kol Tn SLAPKELD TOU OXAUATOC TOU
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xopnynbnke. OL otoxoL autol Ba xpnolpomownBolv yla TNV eKMAldeUOn TOU OXESLOOHOU ULOG
napépPaong e oToxo Tt Lelwaon TNG MEPLTTAC XPAONG AVTLBLOTIKWY Kal T BeAtiwon tg moLotnTag g
TIAPEXOUEVNG UYELOVOULKAG IEPIBOAY NG OE XELPOUPYIKA TUAHAT

Anuoaoisuon:

Avaptnuévn napouoioon — European Society of Pediatric Infectious Diseases - 37th Annual Meeting -

Ljubljana, Slovenia, May 6-11, 2019

Identifying targets for improvement of perioperative antimicrobial prophylaxis in a tertiary children's

hospital A. Vlachou, I. Kopsidas, D. Panagos, A. Radiotis , N. Spyridis , M. Tsolia
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[ll. H onpaoia tng ekmaideuong Twv ¢oLTNTwY LATPLKNG.

H umepBoAikn xprion avtiBlotikwy glvatl o KUPLOG AOyog eudAvionG TNG OVTLUIKPOPLOKNAG QVTOXNG, N
omola avgavel tnv voonpotnta, TNV BvNoLUOTNTA KL TO KOOTOG TNG UYELOVOULKNAG TiepiBaAnc. O N.0.Y.
£XEL TOVIOEL TN ONUaoia TIOU €XEL N T(POTITUXLOKY EKMALSEVGN OTN CGUVETH XPHON TWV aVILBLOTIKWY. TNV
EANGSa, pio xwpa pe uPnAn KatavaAlwon aviBloTkwy Kol avtoxng, UTtdpxouv Alya otolxeia yla tnhv
yvwon twv ¢oltnNTtwy LoTpLkng 6cwv adopd otnv cuviayoypddnon Twv avIBLOTIKWY. ITnV mapovoa
UEAETN oToXeVoape va aloAoynooupe thv avtiAnyn, TIC YVWOELG KAl TNV eKMaideuon Twv poltnTwy
LoTPLKAC otnv EAAGda, 6cov adopd tnv cuvtayoypddnon aviBLOTIKWY KOl TNV avioxh Twv pikpoBiwv

oTa AVTLBLOTIKA.

MedoboAoyia:

Mpaypoatonol|Onke pla eBeAovTikn, avwvuun, cross-sectional, peAétn os GoLTNTEC LATPLKAG TEAEUTALOU
£ToU¢ doltnong oe 6 ek TwV 7 LATPLKWV oXoAwv tn¢ EAAGSO0G. To epwtnuatoAdylo amoteAouvtay amno 40
EPWTNOELC OXETIKA HE TIG avTIANPELG, TIG YVWOELC KOL TNV EKTIAIOEUCH OXETIKA UE TNV QVILULKPORLAKA
ouvtayoypdadnon kat avtiotaon. MNapadelypa epwtnong ¢aivetal otnv Ewkova 15. H peAétn autr €ylve
oe ouvepyaocia pe tnv HelMSIC (Hellenic Medical Students’ International Committee) petall

26/11/2018 kaL 7/12/2018.

5. Katd tn 6tdpkeLa tTwv rotation otig KAWIKES, Ooeg hopEG oou INTAONKAV TA MOPAKATW

1-5|5-10 | 10-15

15-20

20+

Agv pou

{ntnOnke

a. Na anodaocioelg edv MpPEMEL v XOPNYNOELG R OXL AVTLRLOTIKA

B. Na emiAé€elc oo eival to KAt@dAARAo avTiBLoTiKO

y. Na emilé€elc kat@AAnAn &o6on, oxnua kat 080 xopriynong avtiplor.

aywyng

6. Na anodaoioslg mola ival n SLAPKeLA PLaG OVTLBLOTIKNG aywynG

€. Na em\é€elg tnv KatdMnAn aywyn He BAon ta amotedéopota TG

KAAALEPYELOG KAL TOU QVTLBLOYPAULOTOG

Eiwkova 15- Mapadetyua epwtnong
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AnoteAéouata:

H épeuva eixe mooooto amdvinong 60.3% (375/622). To 71.5% Twv CUMMETEXOVTWY SAwoe Sev eixav
0KOUOEL TOTE Tov Opo «Antimicrobial Stewardship/Emotacio AvtiBlotikwv». To 55% amdvtnos cwotd
OTO HLoo N Alyotepo twv 14 gpwtroswv nou adopolicav oTnv cuvtayoypddnon Twv aviiBlotkwy. H
mAsloPnoia Twv epwTnOEVTWY ATETUXE va avayvwpilosl OTL to avilBlotika Bavkopukivn (59%) kat
kAwvdapukivn (57.8%) dev mapéxouv kaAn kaAun yla ta Gram-apvntikad Baktipla ( ). EmumAéov, ot
doltntég Sev unodpecav va avoyvwpioouv we pn KotaAAnAa aviipikpoflaka yio pio ESBL Aoipwén ta
€€n¢c: audotepikivn-B (84.3%), Bavkopukivn (85.1%), linezolid (93.4%), or kedtplafovn (40%). Mdvo to
16% €€ autwv Ba cuvtayoypadouoe apofuKIAAIVN 0€ Eva MARPWC OVOCOTIOLNUEVO SeKaTPLAXPOVO TtaLdl
ME community-acquired mveupovia. Katd tn Stdpkela tng ¢oiltnong Toug otnv LOTPLKN OXOANR, ol
epwtNBEvTeg eiyav epwtnBel Ayotepo amod 5 dopéc N kal kabBoAou vo Slaré€ouv: Katd MOCO £va
avtiBlotikd nrav amnapaitnto (57.3%), molo Atav 1o KatdAAnAo avtiBlotikd ( 48.5%) tnv 080, T
Sdoooloyla kal to oxnua docewv (71.2%), tnv Sldpkela tng Bepamneiag (62.3%), ) To avtBLlOTIKO e Baaon
Ta anoteAéopata tnG KaAALEPYELaG (67.4%). 2 OTL adopd Thv autonenoibnon mou SnAwaoav ot (Slot
ocov adopd 15 epwTAOELG OXETIKA UE TNV AVTIUIKPOBLaKY cuvtayoypddnon (Ue kKAipaka amo to 1

[kouia] £wg To 10 [amoAUtwc], elxav évav péco 6po 6.28/10.
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Mo kaALEpyeLa pe Staph epidermidis eivat anodeién Aolpwéng
H Clindamycin mpoodépel kaAr kaAun yla agpofla Gram(-)
Ot apwvoyAukooideg poadépouv Kakr kaAudn yla Gram(+)

H Vancomycin mpoodépet kahr) kaAudn ytoa MRSA kot Gram(-)
‘Evag aoBevig pe alepyla o mevikiAivn, umopei va AdBet
a.cefuroxime

b.meropenem

c.gentamicin

d.ciprofloxacin

e.clarihtromycin

Mpoodépet kaAn kAAuvdn yla pseudomonas:

a.Ciprofloxacin

b.Amoxicillin - Clavunate

c.Ceftazidime

d.Cefotaxime

e.meropenem

B ZwOoTH anavinon B AabBog Anavtnon n Aev yvwpilw

Eikova 16 EVOEIKTIKEG EPWTHOELC KAL TTOCOOTO CWOTWYV OITOVTHOEWV.
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Juunepaouoata: L€ AUTA TNV LEAETN avayvwpLoTNKOV CNUOVTIKA KEVA 6oov adopd TNV yVwon GXETIKA
UE TNV ouvtayoypddnon avilBloTikwy, TNV avioxn Twv HKpoBiwv ota avtlBloTIKA Kol (N EMapKn
TPAKTLKA e€doknon avapeoa otouc EAANVEG GOLTNTECG LOTPLKNG, N omola emnpedlel TV autonenoidnon
TOUG O QUTOV ToV Topéa. Ta anmoTeA£éopaTa TG TapoUcas PEAETNG UIMopoUV va XpnaotpomolnBolv yla
v mapeupatikn oxeblaon pe ekmaldeUTIKO OKOTO 600V adopd TNV OVILLETWILON Tou EAANVIKOU
TMPOBAAUATOC TN XPONG AVILULKPOPBLAKWY Kol avtiotacng otnv pila tng: SnAadn Katd tnv eknaideuon

OTLG LOTPLKEC OXOAEC.

Anuoaoisuon
Npodopk Avakoivwon: European Society of Pediatric Infectious Diseases - 37th Annual Meeting -

Ljubljana, Slovenia, May 6-11, 2019)

Greek medical students’ perceptions, knowledge, and education about antimicrobial prescribing and
resistance: a cross-sectional study I. Kopsidas, G. Kurtzman, M. Mitrou, G.C. Tsopela, G. Papantoniou, E.
Agathocleous, F. Alexiou, M. Belevegka, M.l. Karatza, M. Konstantinis, S. Prapiadou, C. Triantafyllou,

N.M. Molocha, E. kourkouni, T. Zaoutis
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IV. H npoodopd tng mapoucag AlSakTtopLkrg AlatpLpig

H npoodopd tng napovoag Atdaktoptkng Atatplrc Ba pnmopouoe va anotunwbOei os 3 afoveg:

a. Apeon map€pBaon Kal ApECA AMOTEAECLLATA UE TIPOOTITLKN VLot TO LEAAOV

ApXIKA, SnUoupynoape €vav unxaviopd kataypadng tng Xprnong Twv avilPlotikwy o HOVASEG
EVTATIKAG voonAeiog veoyvwy Tou pnopet va xpnotponolnBel oe onotadnnote MENN otnv EAAGSa ald
KOlL 0TO £EWTEPLKO UE TG KATAANAEG TpOTIONOLNOELG. NeplypAdP ape TIG XPHOELS TWV OVTLBLOTIKWY KoL TNV
Slapkela Bepamnelag og veoyva os 15 MENN tng xwpag. Ot avaluoelg Twv SeSoUEVWY ETILTPEMOUV TNV
avalftnon otoxwv yla tnv BeAtiwon Tng xpnong Twv ovILBLOTIKWY. AESOUEVWV TWV YWWOTWV SUCKOALWY
Tou oxetilovtal Ye TV oAAayn TNG oupmepldopdC HOC OMwG AANwOoTe £Xel meplypadel Kal otnv
BBAoypadia, emAé€ape €vav MPwTo eUKOAO oTdX0 okoAouBwvtag tnv Texvikn «Low-hanging fruit»
SnAadn tou va SpéPoupe MpwTa Tou KapmoUg Tov gival o eUkoAot. Katomuy, kat adol davel OTL autod
gival aodaléc UmopoUE va TIPOXWPNOOUUE O VEEG TTAPEUPBACELG YLa ETUTAEOV PELWOELG TNEG XPHONG
Twv avtBotikwy. O oTOXoG ToOU BO€0apE ylo. TOV TEPLOPLOMO TNG XPAONG QVTLBLOTIKWYV ATAv
EMTUXNUEVOC Kol Ba pmopolos va 08nNYNOeL o €MUTAEOV TIEPLOPLOUO OXL UOVO OTNV EMAEYUEVN

Katnyopia Twv veoyvwyv al\d Kal o€ GAAEG.

B. Avalntnon Kawotopwy MapeUBACEWY Kal ETUTTAEOV OTOXWV

Avalntioape Kal Eexwpiloape Tov uToAoyloTh KivdUvou TpWLUNG veoyvikng ondng Kaiser Permanente
w¢ éva TpwTomoplakd epyaAeio Tou pe Alyoug mopoug Ba pmopouUos va ETULPEPEL ONUOVILKA
anoteAéopata oti¢c MENN tne xwpag. Ektiuroape to mpoodokopevo ddelog kal tnv achaiela xprong
Tou otnv EAMGSa cuykplvovtag TNV KOTOYEYPOUUEVN QVILLETWIILON A0 TOUug BEpAMOVIEG LATPOUC UE
outn tou umnoloylotr. KatoaAnfapue oto cupmépoopa OTL TOUAGXLOTOV O UEPLKOUC TTANBuouoUC amod
ouTtoUG MoU avTLeTwi{ouv oL veoyvoldyol kabnuepvd Ba pmopouaoe va BondriosL otnv eAdTTWon TG
XPNoN TWV avTLBLOTIKWY XWPLG vol cUEAVEL TOV KIVOUVO va LNV QVTIPLETWIILOTEL £yKatpa pia Aoipwén. 2ta
mAaiola TNG EKTIINONG TNG XPNOLUOTNTAG TOU UTIOAOYLOTH KIVvOUVOU TIPWLUNG VEOYVIKAG onyng Kaiser
Permanente petprioape yla mpwtn ¢opd TNV EMUTTWON TNE MPWLUNG VEOYVIKAG onYPng otnv EAAGda ava

1000 {woeg yevvnoeLc.

ErutAéov, 6eSopévou Tou ywvwoToU TPoBANUATOG TNC KAKAC XPRONG TNG TIEPLEYXELPNTIKAG QVTLBLOTLKAC
OYWYNAC TOOO OTOUC eVNALKEGC 000 Kal oto Tadld, avalntrioape Kot BprAkape mibavolg otdyoug os
XEPOUPYLKO TUNAMA OE €va TOoLSLATPLKO VOOOKOUEID. Z€ OCUVEXELD QUTAG TNG MPOOoTABelag n opdda
Aouwéewv Tou voookopeiou maldwv N&A Kuplakol avamtuée kateuBuvinpleg odnyleg XELPOUPYLKEG
npodUAalnc.
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V. Avantnon tT¢ mnyng Tou PoARMATOC TNG KATAXPNONC TWV OVTLRLOTIKWY

Oewpnoape OTL To MPOBANUA TNG KOKNG XPAONG TWV avilBloTikwy ekwva AdN amo tnv €vapén tng
KOPLEPOAC TWV LATPWV KOTA Tn Sldpkela ¢oltnong Toug otnv Latplki oXoAn. To EpWTNUATOAGYLO TIOU
QVOTNTUEAUE Yl TOUG EKTOETEIC POLTNTEC TWV LATPLKWY OXOAWV TNG XWPAG, OVESELEE QPKETA KEVA
YVWOEWV O€ BAOLKA OTOLXELD TNC XPONG TWV avTLBLOTIKWV. ApKeTol avédepav OTL Toug gixe IntnOei oe
EAAXLOTEC TIEPUTTWOELG VO EKTLUAOOUV KAl Vo 0ploouv To avtLBLoTikO, Tnv 080 thv docoloyia f Kol va
EKTLUNOOUV OV TIPETEL VO SLOKOTIEL ] OXL pLa aywyr). H peAETn pog Ba mpémel va amoteAéoel ebaATrpLlo
yla TNV €1 Babog avayvwplon Twv mpoBAnNUATwY TNS ekmaideuong oTIC LATPLKEG OXOAECG Kal va Yivouy

OmoU xpelaletal 0ANQYEC OTO EKTTALSEUTIKO TIPOYPAUAL.
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MEPINHWH

H peiwon tng katavalwonc avtiplotikwy eival amapaitntn otnv EAAGSa, pa xwpa pe vPnAd nocootd
avVToXNAG ota avtiBloTikd. Ta avtiplotikd sival amod ta cuvnBwg cuvtayoypadoUpeva ApUaKo O
Movadeg Evtatikng Oepamneiag Neoyvwv (MENN) kot og motdlatplkd TURUATA, OMOU oL MOPEUPACELG

QVTLBLOTIKAG emLoTacilog sival SUOKOAEG.
H nmpoogyylon pag oto mpoBAnNpa TNG Xprong Twy avtiBLotikwy Atayv os 3 Afovec.

O mpwtog Kal KUPLOG OTOXOC NTAV N AUECH €AATTWON TNG XPHONG TWV OVTLBLOTIKWY O HOVASEG
EVTATIKAG VoonAelag veoyvwy. AsutepeuovIwg avalntninkav eUKoAd UAOTIOLRGLUOL OTOXOL IEPLOPLOOU
™G XPNong €ite Pe TNV XpNon TPWTOMOPLAKWY EPYOAELWV €ite pe yvwotolg amo thv BiBAloypadia
topeic. TEAog, SlepeuvnOnKe To evOeXOUEVO N AAOYLOTN XPrON OVTLULKPOBLOKWY va ival £va popAnua
TIOU €XeL TG plleg TOU OTNV eKMAlSEVON, AKOUA KOl OTA XPOVLOL TWV TIPOTITUXLOKWY ETWV OTNV latpikn

2XOAN.

MEGOAO2
I. Zxeblaouog, epapuoyn kat aéloAdynaon mPoypAULATOC EMLTHPNONG XPNONC AVTIBLOTIKWY OE UOVAOEC

evratikrg voonAeiac veoyvwv (MENN)

Erudiwéape va afloAoyrcoupEe TNV AMOTEAECUOTIKOTNTA LG XOUNAOU KOOTOUG KAl XAUNAWV TOpWV
napéppaong ya tn pelwon tng xpnong avtBlotikwy ot eAnvikég MENN edapuolovtag TV TEXVIKA
“low-hanging fruit” i oe eAeUBepn PETADPAON, KTWV KAPTIWY TIOU KPEUOVTAL XOUNAG». MLO TTPOOTTTLKN
quasi-experimental pelétn SievepynBnke oe 15/17 dnudoieg MENN tng EAAGSag (9/2016-06/2019).
Neoyvd He To akOAouBa YOPAKTNPELOTIKA OXNUATIOOV TNV OUAda-oTtoxo yla Thv mapéupoon: nAwia
KUnong =37 eBdouadeg, kapia évdelEn kAwvikng ondng, CRP <10 mg/ L Katd TIC MPWTEC 72 WPEG TNG
{wNG KoL apvNnTIKEG KAALEPYeEleg Tou eAndBnoav evtog Twv MPWIWV 3 NUEPWV amd T Xopnynon
ovtiplotikwy. MNa va aflodoynBel o avtiktumog tng mopeupaocng yla kabe povada, UMOAOYLOTNKETO
TIOCOOTO TWV SLAKOTIWY TWV AVTLRLOTIKWY aywywv HEXPL TNV 5" nuépa amd tnv évopén toug, n Sldpketla
™¢ Bepoameiag Kot n Sdpkela voonheiag Ot nuépeg Oepanciag (DOT) ava 1000 nuépeg aoBsvwv

Xpnoluomnolnénkav yla tnv aloAdynon Twv TACEWV TNG KATAVAAWONG AVTLBLOTIKWY

Il. Avalntwvrac mdavouc eUKoAd UAOTTOLOLLOUG UEAAOVTIKOUG OTOXOUG
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a. EAdttwon tne xpriong Twv avtiBLoTIKWYVY UE TNV XPHon NAEKTPOVIKWY EPYAAEiwWV — XpNOoLUOTOLWVTAC

ToVv urtoAoyLotr kivduvou veoyvikrc aniync Kaiser Permanente

Erudwwéape va KAvoupe tnv ektipnon tou mbavol odéloug amo tnv edappoy TOU UTOAOYLOTH
KwvéUvou veoyvikng ondng Kaiser-Permanente w¢ mpog TV Xprion Twv avtlBLOTIKWY Kl TwV €EETACEWY
nmou {ntolvtal oe éva Siktuo MENN otnv EAGda kol Seutepeliov OKOTOG ATAV N €KTIUNON TNG
EMIMTWONG TNE MPWLUNG VEOYVIKNG onYPng og eAAnviké MENN. Mia mpoomtikn HeAETn emtipnong og 7
MENN SievepynOnke petatt Amplhiov 2018 kat louviou 2019. Kataypddnkov oTOLXELA YLOL VEOYVA UE
nAkia kKUnong = 34 eféoudadwv mou EAafav EUTELPIKA aywyr &VIOg Twv 3 MPpWIwy nuepwv (wnc. O
apLlOUoC Twy yevwnoewv {wvtwy Kal ol BeTikéG KOAALEPYELEG aipatog kat ENY Tig 3 mpwteg nuépeg Lwng
XPNoLomoBnKayv yla Tov UTTOAOYLOUO TG EMIMTWONG TNG TPWLUNG VEOYVIKNG onyng. H afloAdynon
TWV TIOAVWY EMUIMTWOEWV TNG €POPUOYNE TOU UTOAOYLOTH] TIPOYHOTOMOLNONKE UE Tn OUYKPLON TNG
KOTOYEYPOUMEVNG SLAXELPLONG TWV KALWLKWY LATPWVY KOl TNG TPOTEWVOUEVNG Slaxelplong amo tov

UTtOAOYLOTH).
B. nepleyyelpntikn npo@UAaén os maLdSIATPIKO VOTOKOUELOD

MpoBnkape otnv kataypadr TNG TEPLEYXEIPNTIKAG TIPAKTIKAG ot TUAMO QPA. JUyKeKpluéva,
Kotaypadnkav OAec oL emeuPaocelg mou mpaypotomolnkoav oto TuApa QPA  tpitofabulou
MNaidlatpikol Noookopeliou petafd 01/08/2018-31/10/2018. Ta bedopéva mou  kataypadnkav
nepAdupavav Snuoypadilkd otolxela acBevwv, tov TUMO TNG XELPOUPYLIKAG E€MEUBACNG KoL TNV
KOTnyopia TpAaUUATWY, avILBLOTIKOUC TapAyovIeg Tou xopnynénkav pall pe to xpovo, tn 66on Kal tn

Slapkela, kKabBwg kal AOyoug cUVEXLONG LETA TNV EMEPBaoN.
Ill. H onuaoia tng ekmaidevuong Twv QOLTNTWV LATPLKNG.

Mpaypoatono|Bnke pila eBeAovTikn, avwvuun, cross-sectional, peAétn os GoLTNTEG LATPLKAG TEAEUTALOU
£T0UG He 40 epWTNAOELS OXETIKA UE TIG AVTINAWELG, TIC YVWOELG KAl TNV EKMAISEUCN OXETIKA UE TNV
OVTLULKpOBLOKA ocuvtayoypadnon Kal avtiotaon. H perétn auvty €ywve petafd 26/11/2018 kot

7/12/2018.

ATOTEAEZMATA

2xedlaoudg, epapuoyn kot aéloAdynon mpoypaUUATOC ETTLTHPNONG XPHONE AVTLBLOTIKWY OE UOVASES

EVTATIKNG VOOhAE(QC veoyvwY
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JuvoAikd umnpge pla avénon 9% (p = 0.003) TNg SLOKOTAG TWV AVILBLOTIKWY aywywv o <5 nUEPEC.
JUuvoAikad, 7/13 (53.8%) tunuta siyav pa avénon tg dtakomng 210%. e 6Ao to SikTuo SLacwbnkay
615 nuépeg avtiBlotikwyv avd 1000 aocBeveic. H avaluon SLOKOMTOUEVWY Xpovooslpwy (interrupted
time series analysis) avédelfe OTATIOTIKWG ONUAVTIKA Melwon petd tnv mapéupoocn ota DOT/1000
000EVONUEPECG CUYKPLVOUEVA UE TNV TiEpiodo TipLy tnv mapéppaocn (p = 0.002), mou aviloTolKel o pLa
punviaia eAdttwon 28.96 DOT/1000 acBsvonpuépeg (p = 0.001,95%Cl [-45.33, -12.60]). No. onpelwOsi

OtL N mapéppoaon Sev eixe Kapla enitmtwaon otny €AoY OVTLBLOTIKWY OTO TLALATA.
Xprion tou untoAoytotr kwwduvou veoyviknc anng Kaiser Permanente

H ava tunuo umoAoywlopevn emnintwon EOS kupawotav petafd 0 kal 2.99 /1000 {woeg yevvnoels. H
otaBuLopévn enimtwon kot ywa T 7 Atav 1.8/1000 {wosg yevvnoelg. H Slaxeiplon Twv MEPLOTATIKWY HE
mBavry EOS pe tnv xprion tou Ba umopoloes va odnynoeL ot Helwon TwV eVAPEEWV EUTIELPLKWV
avTIBLloTIkwY PéEXPL Kal oto 100% yla veoyvd pe «KaAn eudavion» Kol oto 86% autwv Ue «Acadn
gudavion», pewwvovtog tnv £kBeon o avuPlotikd katd 4,2 kot 3,8 nuépeg/veoyvo avtiotoyya. Ot
EPYAOTNPLAKEG £EETACELG OO0V 0dopa TIG KOAALEPYELEG aipatog ou Ba AndBolv Ba pmopoucav va
HeElwBoLV £wg kat 100% kal 68% avtiotolya. H eualobnaoia Tou UTTOAOYLOTH GTOV EVIOTILOUO VEOYVWV LE

BeTIKEC KOAALEPYELEG allpaTog ATaV UYPNAD.
Mepteyyepntikn mpouAaén o maldLATpIko VOOOKOUE(O

Amo toug 108 aoBeveic mou umoBAROnKkav oe opuySaAekTopr, o6eVOELSEKTOMN KOl LUPLYYOTOUN OF
omolovénmote ouvbuacuo, 57 (52,7%) Oev élaBe avuPlotika. 47 (43.5%) oL aocBeveig €haPav
«avtiplotikn mpodUAagn» HeTA Tto TEAOG TNG emépPaocng. e 34 (72,3%) amd outd, Ta AVTLRLOTIKA
Eekivnoav tv emopévn tng emépupaonc. e kaOe mepimtwon , N SLAPKELD TOU OXNUATOC NTAV 7 NUEPEC.
Je 40/47 meputtwoelg Eekivnoav avTiBloTika petd tnv andppun. acBevig éAaBe Bepameia Adyw TG

avamntuéng mupetou kat 3 (2,8%) Aoyw mpolndpyxouoag AolpuwEng
H onuaocia tng ekmaibeuong Twv QOLTNTWV LATPLKNG.

To 71.5% twv ouppetexoviwv OSAAwoe otL dev eiyav akoloeL TOTE Tov Opo «Antimicrobial
Stewardship/Emiotacia Avtiflotikwv». To 55% aQmdvinoe owotd OT0 MO0 R Alyotepo twv 14
£PWTNOEWV TOU adopolicay oTNV cuvtayoypadnon Twv avilBlotkwy evw n mMAsoPndia Sev katddeps
va avoyvwplosl Ot ta GACHOTA TWV OVTLBLOTIKWY TIou Touc INTtROnkav. Katd t Sidapkela tng poitnong
ToUG sixav epwtnBel Atyotepo amd 5 dopég A kal kabolou va Staré€ouv: Katd OO0 £va avilPLOTIKO

ftav anapaitnto (57.3%), molo nTav to KataAAnAo avtiplotiko ( 48.5%) tnv 060, tn Socoloyia Kal To
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oxnuo doocswv (71.2%), tnv Oldpkelo TNG Oepameiag (62.3%), N 1o avtipflotikd pe Paocn Ta
anoteAéopata tng KoAALEpyelog (67.4%). e OTL adopd TNV autonenoiBnon mou dnAwoav ot iSlol
OXETIKA UE TNV ouvtayoypddnon aviiflotikwyv (ue KAipaka amd to 1 [kapia] éwg to 10 [amoAUtwg],

elyav évav péoo 6po 6.28/10.

2YMMEPAZMATA

H xpnon avtiBlotikwyv Pewwdnke pe emituyia otig eAAnvikég MENN XpnoLomoLwVvTaG Uia TIPocEyyLon
«low-hanging fruit». e MePUTTWOELS TTOU UTAPXOUV TIEPLOPLOKEVOL TTOPOL, UIMOPOUV va ehopLooTOUY
TIAPOUOLEG OTOXEUHEVEG TOPEUPBACELG AVTLBLOTIKAG emiotaciag. H £€ykplon OTPOTNYKWY OVILBLOTLKAG
eniotaoiag og Veoyva We BAcn Tov UTIOAOYLOTH Kivduvoy veoyvikic onyng Kaiser-Permanente pmopet va
UELWOEL TNV £KkBe0n oTa AVTLBLOTIKA, TIC EPYACTNPLAKEG EEETAOELG KAL TIG VOOhAELEG 0 veOoyva e nALKia
KUnong and 34 gfdouddwv Kol avw. Yrmapxouv ki aAAot yvwotol amo tv BiBAloypadia otdyol mou
UTTopOoUV Vo amodwoouV Og €va IPOYPAUHO aVILBLOTIKAG emotaciag. MNa mapadslypa, EVIOMIocAUE Thv
£0POAPEVN XPION AVTIBLOTIKWY OXETIKA LIE TNV TIEPLEYXELPNTLKA TtpodUAAEN TOoOo otnv €vlelEn (Tumog
XELpoupyelou) 600 Kal oToV XPOVO EVaPENG O OXECN UE TNV TOUN Kal TNV SLAPKELX TOU OXHOTOG TIOU
xopnynlnke. Evtoutolg to TPOPANUa daivetal va €xel TG pilec tou NON otnv oxoAn, Kabwg
ovayvwpioTnkav OnNUAVIIKA Keva Ocov adopd TNV yvwon OXETIKA HE TNV ouvrtayoypddnaon
QVTLBLOTIKWY, TV aVToX TwV UIKpoRiwv ota avtiBLOTIKA KAl KN EMOPKA TPAKTIKN £EA0KNON AVAUECO
otoug EAANveg doltnTéG LATPLKAG, N omola emnpedlel TNV AUTOTENOLONGH TOUG O QUTOV TOV TOUEQ.
Evtoutolg, amodeifope OTL UTAPXOUV APKETOL EUKOAD UAOTIOLNOLUOL GTOXOL TTOU UIopoUV va 0dnyrjoouv
OTOV OTTOTEAECUATLKO TIEPLOPLOUO TNC XPNONG TwV aVTLBLOTIKWY akopo Kol o meptBarlovta pe Alyoug

TOPOUC OTIWC N XWPA HOAG.
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ABSTRACT

Reducing the consumption of antibiotics is necessary in Greece, a country with high rates of antibiotic
resistance. Antibiotics are among the most commonly prescribed drugs in Neonatal Intensive Care Units

(NICUs)and in pediatric departments, where antibiotic stewardship interventions are difficult.
Our approach to the problem of the use of antibiotics was in 3 axes.

The first and main objective was the immediate reduction of the use of antibiotics in neonatal intensive
care units. Secondarily, easily achievable objectives of limiting use were easily sought either through the
use of innovative tools or with already known usual targets from the literature. Finally, we investigated
the possibility that the injudicious use of antimicrobials was a problem that has its roots in education,

even as early as in the undergraduate years in the Medical School.

METHODS
I. Design, implementation, and evaluation of an antibiotic stewardship surveillance program in neonatal

intensive care units (NICUs)

We sought to assess the effectiveness of a low-cost and -resource intervention to reduce antibiotic use
in Greek NICUs implementing a “low-hanging fruit” approach. A prospective quasi-experimental study
was conducted in 15/17 public NICUs in Greece (9/2016—06/2019). The intervention selected was
discontinuation of antibiotics within 5 days for neonates with gestational age > 37 weeks, no
documented signs or symptoms of sepsis, CRP < 10 mg/L and negative cultures within 3 days of
antibiotic initiation. Impact was evaluated by the percentage of discontinued regimens by day 5, length
of therapy (LOT) and stay. Trends of antibiotic consumption were assessed with days of therapy (DOT)

per 1000 patient-days.
II. Looking for potential future targets

a. Reducing the use of antibiotics with the aid of electronic tools — Using the Kaiser-Permanente neonatal

sepsis risk calculator

We sought to assess the potential benefit from the implementation of the Kaiser Permanente early
onset sepsis calculator (EOS-C) in terms of antibiotic use and requested laboratory tests, in a network of
NICUs in Greece and secondarily to determine the incidence of early onset sepsis (EOS) in Greek NICUs.
A prospective surveillance study was conducted in 7 NICUs between April 2018 and June 2019. Data

were collected for all newborns > 34 week’s gestation receiving empiric antibiotic therapy within the
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first 3 days of life. Number of live births and positive blood or cerebrospinal fluid cultures within the first
3 days of life were used for calculation of EOS incidence. Evaluation of possible impact of implementing
the calculator was done by comparing the clinicians’ recorded management to the calculator’s

suggested course of action.
b. perioperative prophylaxis in a pediatric hospital

We recorded the perioperative practice in an ENT department. Specifically, all the operations performed
at the ENT Department of a Tertiary Pediatric Hospital between 01/08/2018-31/10/2018 were recorded.
The data recorded included patient demographic data, the type of surgery and the category of injuries,
antibiotic agents administered along with time, dose and duration, as well as reasons for continuation

after surgery.
Ill. The importance of medical students’ education.

A voluntary, anonymous, cross-sectional study was carried out among last year medical students which
included 40 questions on perceptions, knowledge and their education regarding antimicrobial

prescribing and resistance. This study took place between 26/11/2018 and 7/12/2018.

RESULTS

Design, implementation, and evaluation of an antibiotic stewardship surveillance program in neonatal

intensive care units (NICUs)

Overall, there was a 9% increase (p = 0.003) of antibiotic discontinuation in <5 days. In total, 7/13
(53.8%) units showed a 210% increase. Overall, 615 days on antibiotics per 1000 patients were saved.
Interrupted time-series analysis established a declining trend in DOT/1000 patient-days relative to the
pre-intervention trend (p = 0.002); a monthly decrease rate of 28.96 DOT/1000 patient-days (p =
0.001,95%CI [-45.33, -12.60]). The intervention had no impact on antibiotic choice.

Use of the Kaiser Permanente neonatal sepsis risk calculator

The unit-specific incidence of culture proven EOS ranged between 0-2.99 /1000 live births. The weighted
incidence rate for all 7 units was 1.8/1000 live births. Management of EOS guided by the calculator could
lead to a reduction of empiric antibiotic initiation up to 100% for the group of “well-appearing”
neonates and 86% for “equivocal”, lowering exposure to antibiotics by 4.2 and 3.8 days/neonate
respectively. Laboratory tests in terms of blood cultures drawn could be reduced up to 100% and 68%

respectively. Sensitivity of the EOS-C in identifying neonates with positive blood cultures was high.

126



Perioperative prophylaxis in a pediatric hospital

Of the 108 patients who underwent tonsillectomy, adenoidectomy and myringotomy in any
combination, 57 (52.7%) did not take antibiotics. 47 (43.5%) patients received "antibiotic prophylaxis"
after the end of the operation. In 34 (72.3%) of them, antibiotics began the day after the operation. In
any case, the duration of the regimen was 7days. In 40/47 cases, antibiotics were started after
discharge. patient received treatment due to the development of fever and 3 (2.8%) due to pre-existing

infection
The importance of educating medical students.

71.5% of the participants said they had never heard of the term "Antimicrobial Stewardship." 55%
answered correctly in half or less of the 14 questions concerning the prescription of antibiotics while the
majority failed to recognize that the spectrum of antibiotics were requested. During their studies they
were asked less than 5 times or not at all to choose: whether an antibiotic was necessary (57.3%), what
was the appropriate antibiotic (48.5%) the route, dosage and dose regimen (71.2%), the duration of
treatment (62.3%), or to select the appropriate antibiotic based on the results of the culture (67.4%). In
terms of the self-confidence prescribing antibiotics (on a scale of 1 [none] to 10 [absolutely], they had an

average of 6.28/10.

CONCLUSIONS

The use of antibiotics was successfully reduced in the Greek NICUs using a «low-hanging fruit»
approach. In cases where there are limited resources, similar targeted antibiotic stewardship
interventions can be applied. Endorsement of antibiotic stewardship strategies in newborns based on
the Kaiser-Permanente neonatal sepsis risk calculator may reduce exposure to antibiotics, laboratory
tests and hospitalizations in newborns with a gestational age of 34 weeks and above. There are other
well-known targets from the literature that can be used in an antibiotic stewardship program in
pediatrics. For example, we identified the incorrect use of antibiotics related to perioperative
prophylaxis both in the indication (type of surgery) and in the time of antibiotic initiation in relation to
the incision, and also the duration of the regimen administered. However, the problem seems to have
its roots already in the medical school, as there were significant gaps in the knowledge of last year
medical students on antibiotic prescribing and resistance while they also declared insufficient practical
training which affected their self-confidence in this field. Still, we showed that there are a lot of easily

attainable targets even in a resource limited country as our own.
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Abstract: Antibiotics are commonly prescribed in Neonatal Intensive Care Units (NICU), where stew-
ardship interventions are challenging. Lowering antibiotic consumption is desperately needed in
Greece, a country with high antibiotic resistance rates. We sought to assess the effectiveness of a
low-cost and -resource intervention to reduce antibiotic use in Greek NICUs implementing a “low-
hanging fruit” approach. A prospective quasi-experimental study was conducted in 15/17 public
NICUs in Greece (9/2016-06/2019). The intervention selected was discontinuation of antibiotics
within 5 days for neonates with gestational age > 37 weeks, no documented signs or symptoms of
sepsis, CRP < 10 mg/L and negative cultures within 3 days of antibiotic initiation. Impact was evalu-
ated by the percentage of discontinued regimens by day 5, length of therapy (LOT) and stay. Trends of
antibiotic consumption were assessed with days of therapy (DOT) per 1000 patient-days. Overall,
there was a 9% increase (p = 0.003) of antibiotic discontinuation in <5 days. In total, 7/13 (53.8%)
units showed a >10% increase. Overall, 615 days on antibiotics per 1000 patients were saved. Inter-
rupted time-series analysis established a declining trend in DOT /1000 patient-days relative to the
pre-intervention trend (p = 0.002); a monthly decrease rate of 28.96 DOT /1000 patient-days (p = 0.001,
95%CI [—45.33, —12.60]). The intervention had no impact on antibiotic choice. Antibiotic use was
successfully reduced in Greek NICUs using a “low-hanging fruit” approach. In resource-limited
settings, similar targeted stewardship interventions can be applied.

Keywords: early discontinuation; antibiotic stewardship; prolonged duration; empiric treatment;
negative cultures; neonatal intensive care

1. Introduction

Antibiotic resistance is considered one of the most serious threats to global public
health and is associated with increased morbidity, mortality and healthcare costs. Lead-
ing public health organizations around the world agree that among other actions, antimi-
crobial stewardship interventions can lead to the reduction of antibiotic use, a key driver
in the evolution of resistance to different classes of antimicrobials [1].

Among European nations, Greece ranks highly in terms of antibiotic consumption and
rates of antimicrobial resistance [2,3]. The latter is linked to notable disabilities, as well as
deaths [4,5]. The burden is highest in infants (aged <1 year) and people >65 years, with an
increasing trend compared to 2007 [5].

Antibiotics are the most commonly prescribed medications in Neonatal Intensive Care
Units (NICUs) due to several predisposing factors associated with this group of patients,
such as natural susceptibility to infections, prematurity, and birth-related complications,
as well as postpartum events [6]. Variation in antibiotic use is also common among different
NICUs [7], indicating the lack of robust evidence on appropriate indication for initiation,
dosing and duration of therapy. Concurrently, there is sufficient evidence to support
the link between broad spectrum antibiotic use and adverse outcomes like necrotizing
enterocolitis [8,9]. Although blood culture is the gold standard for diagnosing neonatal
sepsis, physicians often treat neonates with sterile cultures, despite increasing evidence that
unnecessary or prolonged regimens can be harmful [10]. This represents a clear target for
improvement in antibiotic use, as it has been estimated that antibiotics for culture-negative
sepsis are consumed at 10 times the rate of culture-proven sepsis [11,12].

Initiating antibiotic therapy in neonates is often driven by personal judgement rather
than identifying or excluding infection following practice guidelines [12], indicating that
stewardship interventions could potentially focus on more straightforward objectives
(“low-hanging fruit approach”) [13,14] such as stopping antibiotics early. Culture-negative
early-onset sepsis is a factor contributing to high antibiotic consumption in NICUs [15].

The primary aim of this study was to assess the effectiveness of a structured inter-
vention in order to reduce duration of antimicrobial use for culture-negative early-onset
sepsis across Greek NICUs. The intervention was based on a “low-hanging fruit” approach
of antibiotic stewardship practices, so that participating units could enroll patients using
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the existing medical personnel and no additional financial resources. A positive outcome
could be an indication that low-cost initiatives can have a significant impact on prudent
antibiotic use in different settings such as NICUs.

2. Results

A total of 1025 cases of neonates that met the inclusion criteria were identified; 507 in
the pre- and 518 in the post-intervention period. Demographic characteristics and risk
factors of neonates included in both study periods are listed on Table 1. The majority of
them were babies delivered by caesarean section, with unknown maternal GBS status and
without prolonged rupture of membranes and no chorioamnionitis.

Table 1. Demographic and clinical characteristics, maternal and neonatal, in the pre- and post-
intervention period.

& Pre-Intervention Post-Intervention p-Value
Number of Neonates
507 518
Sex N (%) N (%)
Male 311 (61.3) 329 (63.5) 0.473
Female 196 (38.7) 189 (36.5)
Delivery
Vaginal 145 (28.7) 144 (27.9) 0.790
Caesarean 361 (71.3) 372 (72.1)
Group B Streptococcus status
Negative 151 (29.8) 132 (25.6) 0.803 *
Positive 20 (4.0 16 (3.1)
Unknown 335 (66.2) 367 (71.3)
Chorioamnionitis
No 476 (94.1) 413 (80.3) 0.849 *
Yes 4 (0.8) 3(0.6)
Unknown 26 (5.1) 98 (19.1)
Rupture of Membranes (>18 h)
No 461 (91.1) 393 (97.3) 0.194 *
Yes 21 (4.2) 11 (2.7)
Unknown 24 (4.7) 0 (0.0)
Median (IQR) Median (IQR)
Gestational Age (weeks) 38 (37-39) 38 (37-39) 0.413
Birth Weight (grams) 3100 (2755-3420) 3140 (2800-3420) 0.275

& neonates started on empiric antibiotics during the first 3 days of life, with a gestational age > 37 weeks,

no documented signs or symptoms or CRP > 10 mg/L during the first 3 days of life, and negative cultures taken
within 3 days. * p-value represents the differences between negative and positive or yes and no.

2.1. Impact on Length of Therapy and on Discontinuation in 5 Days or Less

Pre-intervention data showed considerable variation in LOT for these neonates,
with the median duration of antibiotic administration ranging from 2 days (IQR 2-3)
to 7.5 days (IQR 6-10) across the units (Table 2). Thirteen out of the 15 units continued
into the intervention phase. There was a 9% increase (p = 0.003) in the number of neonates
that received antibiotics for five or less days in the post intervention period; from 52.5%
(266/507) in the pre- to 61.5% (319/518) in the post-intervention period. Examining the
changes in each unit separately (Figure 1), there was a > 10% increase in discontinued
regimens by day 5 in 7/13 (53.8%) of the units. Nonetheless, in three units, a > 10%
decrease was observed in discontinued regimens in the post-intervention period (Figure 1).
Overall, 615 days of antibiotics per 1000 patients were saved during the 15 months of the
post-intervention period.

The interrupted time series analysis established no significant trend prior to interven-
tion (p = 0.535). However, in the post-intervention period, a decline trend was observed
in the DOT/1000 patient-days relative to the pre-intervention trend (p = 0.002), lead-
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ing to a monthly decrease rate of 28.96 days of therapy/1000 patient-days (p = 0.001,
95% CI = [—45.33, —12.60]) (Figure 2).

Table 2. Length of therapy before and after the intervention of neonates that met the inclusion criteria and given empiric

treatment for possible early-onset sepsis.

Difference of Mean AB

Calculated total

Unit N; Mean; (SD) Median (IQR) N, Mean, (SD) Median (IQR)  Duration before and after Difference of Antibiotic
the Intervention Administration Days *
NICU 1 21 5.7 (4) 5 (3-6) 12 46 (1.7) 5 (3-5) ~11 —132
NICU 2 51 5.5 (3.4) 4(3-7) 88 4.2 (1.5) 4(3-5) -13 —1144
NICU 3 20 5.9 (2.3) 5 (4-7) 2 5.5 (2.4) 5 (4-6) 04 ~84
NICU 4 30 7.8 (6.9) 7 (5-9) 17 6.4 (1.8) 8 (5-9) —14 —23.8
NICU 5 18 10.5 (8.4) 7 (5-10) 21 7.6 (3.6) 6 (5-11) -29 —60.9
NICU 6 10 2.6 (1) 2(2-3) 12 3.6 (1.3) 3 (3-4.5) 1 12
NICU 7 38 5(24) 4 (3-6) 65 5.1(2.6) 5(3-7) 0.1 6.5
NICU 8 32 44(1.8) 4(3-5.5) 30 5.1(3.6) 4(3-7) 0.7 21
NICU 9 70 44(3.1) 4(3-5) 37 3.4(1.7) 3(2-4) -1 -37
NICU10® 55 5(1.8) 5 (3-6) - - - - -
NICU 11 84 7.7 (5.6) 7 (4-10) 73 8.7 (6.8) 7 (5-10) 1 73
NICU 12 16 78(2.2) 7.5 (7-9.5) 11 8(3.3) 6 (5-9) 02 22
NICU 13 67 6.4 (2.7) 6 (5-7) 77 51(2.3) 4 (3-6) -13 —100.1
NICU 14" 43 4.7 (2.6) 4 (3-5) — — — — —
NICU 15 50 8.7 (4.2) 7.5 (6-10) 54 7.3 (3.9) 6 (5-7) —14 —75.6
Total 605 6.2(42) 5(4-7) 518 5.8(3.9) 5(3-7) —318.7

Mean;: Mean length of therapy before intervention. Mean,: Mean length of therapy after Intervention. * (Mean;-Mean,) X number
of neonates meeting intervention criteria in the post-intervention period (N;). IQR: Inter-quartile range. * unit did not proceed to the
intervention phase. AB: antibiotic.
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Figure 1. Percent of neonates in each unit that met inclusion criteria and discontinued antibiotics
within 5 days of initiation of empiric treatment.
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series analysis of antibiotic use during the study in 13 NICUs in Greece. The period from Septem-

ber 2016 to March 2018 represents the pre-intervention period and April 2018 to June 2019 the post-intervention period.

2.2. Prescribing Patterns, Length of Stay and Mortality

The interventions did not seem to alter the prescribing patterns in the units with
regard to antibiotics selected for the treatment of EOS. For the cases that empiric treatment
was discontinued within 5 days, ampicillin and aminoglycosides constituted more than
90% of the DOTs administered on the first day and throughout the course, both before and
after the interventions.

Regarding the median length of stay in the seven units that discontinued antibi-
otics early, in two units there was a statistically significant decrease by 2 days (p < 0.001,
p =0.043). In four units the median LOS decreased by 1 to 3 days, and in one unit the
median LOS increased by 1 day.

Finally, in the seven units that increased discontinuation by day 5, there were two
deaths recorded among 292 cases in the pre-intervention period (6.8 deaths/1000cases) com-
pared to one death among 309 cases (3.2 deaths/1000 cases) in the post-intervention period.

3. Discussion

Antibiotics are frequently prescribed in neonates for suspected EOS, even though the
real risk is low. In view of antibiotics” adverse outcomes and increased risk for infection with
multidrug-resistant pathogens, antimicrobial stewardship in the NICU is important. In a
country with high overall antimicrobial use and resistance rates, stewardship initiatives
are needed immediately, and at the same time they need to be adapted to work in a
resource-limited healthcare system. The main study findings indicate that an antibiotic
stewardship intervention using a “low-hanging fruit approach” can reduce the length of
antibiotic therapy in low-risk neonates treated for possible EOS in Greek NICUs. A simple
intervention, in which data on antibiotic use were shared with medical staff and a goal was
established to stop antibiotic therapy by day 5, led to an overall reduction of 615 antibiotic
days/1000 neonates within 15 months. Interrupted time series analysis revealed a declining
trend in antibiotic consumption in the post-intervention period. Participating units that
increased discontinued antibiotic regimens by day 5 showed a moderate but statistically
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significant increase in the actual number of neonates that received <5 days of antibiotics in
the post intervention period from 52.5% before to 61.6% after the intervention (p = 0.003).

Due to differences in methodology in the available literature, it is difficult to com-
pare our results with similar studies involving stewardship interventions in NICUs [16].
Existing studies were mostly performed in single NICUs, recruited mixed populations
(some including both EOS and late onset sepsis [11], and did not select comparable inclu-
sion criteria or outcome measures.

A variety of known stewardship methodologies have been used in previous efforts
to promote judicious antimicrobial use in NICUs. Revision or introduction of guidelines,
prospective audit and feedback, pre-authorization, automatic stop orders and multidis-
ciplinary rounds [11,17-26], have all been successful in lowering consumption according
to the researchers’ targets. Nonetheless, in some cases, stewardship interventions do not
lead to shorter duration of therapy, even if additional diagnostics are used [27]. Success-
ful stewardship initiatives are often supported by multidisciplinary teams consisting of
pharmacists, infectious diseases specialists and microbiologists [28-30]. In this multicenter
study, resource-demanding stewardship methods were not an option, and the support by
dedicated multidisciplinary teams in each center was impossible. Consequently, the tar-
gets chosen were on a higher level, and followed a low-hanging fruit approach, with the
main leverage for change being the periodic reporting of antimicrobial use per unit and
benchmarking with other units.

Successful reduction in the use of specific targeted agents such as vancomycin,
meropenem or cefotaxime has also been documented in the literature for antimicrobial
stewardship efforts in NICUs [17-19,31,32]. This study did not have such an aim, and as
such, similar results were not identified. There was a concern that the clinicians could
adopt a more aggressive prescribing pattern in view of early discontinuation. However,
agents used for empiric treatment did not change during the study period, as almost all
units used exclusively ampicillin with an aminoglycoside as per guidelines [33].

Duration of empiric treatment for possible EOS in the NICUs showed significant
variability This is actually a common finding that has been previously reported [7,12,15,34].
The median duration of antibiotics ranged from 2 to 8 days in our population. One previous
study estimated a median of 7 days and a range of 5-14 days for cases of pneumonia,
despite sterile cultures and cases of culture-negative sepsis [11]. Furthermore, in a cohort
of clinically well infants who were feeding by 24 h of life, duration of treatment ranged
from 1 to 10 days; 11.6% of them received antibiotics for 7-10 days even though they had
negative cultures and regardless of risk factors [35].

Unnecessary exposure to extended courses of antibiotic regimens in NICUs is common
practice, despite good evidence that symptoms encountered in neonatal sepsis have several
mimickers [6]. Stewardship interventions leading to profound declines in overall antibiotic
use (up to 27%), even when including all admissions, have previously been described.
In this case a 48 h electronic “hard stop” of antibiotics embedded in the electronic health
record was used [11]. This is a clear indication that the magnitude of improvement in
antibiotic use is linked to the organization and resources applied in ASPs. In the present
study, the intervention was used in an environment of high antibiotic use, with restricted
resources and a favorable outcome could be the stepping stone for further initiatives.

Why the “low-hanging fruit approach”?

For the purposes of this study, it was decided to intervene in a group of patients that
were given antibiotics without appropriate indication according to national and interna-
tional practice guidelines and failed to stop within 48 h. Although most of this study’s
findings in terms of antibiotic overuse are relevant to countries with similar prescribing
characteristics, the idea of identifying an achievable initial target before proceeding to
other interventions, is applicable to all settings. The term “low-hanging fruit approach”
refers to a selection of interventions that can be successful with limited resources and
are easily attainable. This could involve switching antibiotics from intravenous to oral
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administration, stopping antibiotics early, or finding the common diagnosis linked with
antibiotic overuse and developing a clinical pathway [14].

As antibiotic stewardship interventions require significant resources, complex organi-
zation and infrastructure, a full-scale program is often difficult to develop, especially in
institutions where a dedicated team has not been established. In this context, choosing an
easily achievable target such as establishing standardized, shorter antibiotic courses could
lead to further interventions and successful outcomes. The unique environment of an
intensive care unit is also important to consider. Neonatologists have a low threshold
for obtaining cultures and starting antibiotics when they feel it is clinically relevant [9].
Taking into account this characteristic, this approach was chosen as a simple, feasible first
goal that would also allow us to save resources and expand the program nation-wide.

Despite the limitation of automated data collection due to the lack of electronic health
records, we managed to establish a national surveillance mechanism of antibiotic use in
NICUs and to produce comparable data that allowed for benchmarking and identification
of improvement targets.

This study has several limitations. First, we cannot be certain of the amount of blood
drawn for the blood cultures taken, and we cannot account for variations in practice among
units. Data on antibiotic consumption was collected in the NICUs using DOTs only for
the first 7 days since the initiation of empiric treatment, while simultaneously measuring
total length of therapy for each case. In the context of this study, the 7-day DOT approach
could underestimate the effects of the intervention. Finally, it was not possible to measure
readmission rates as a secondary outcome following our intervention, since after discharge,
neonates may return to hospital on the general pediatric wards and not necessarily their
local hospital.

Despite these limitations, a significant reduction of antibiotic therapy practices was
documented within the network. Existing literature for this population suggests that further
interventions can be applied [33,36]. However, these initial benefits could be reversed
with time if sustainability of surveillance data collection and stewardship efforts cannot
be ensured; a known trend previously described in pediatric antimicrobial stewardship
initiatives [37]. Through this work, awareness has been raised for the need and importance
of a collaborative network that collects benchmark data for quality improvement initiatives.
This type of network has the potential to lead to a prolonged support of these efforts until
more resources can be identified.

4. Materials and Methods
4.1. Study Design and Population

A nationwide prospective quasi-experimental study was performed, where 15 out of
17 public NICUs of the Greek National Health System contributed data between September
2016 and June 2019 after receiving ethics approval from their local authorities. Demo-
graphic, clinical, laboratory, and antibiotic consumption data were captured in an online
database during the study period. Data were validated using automated algorithms and
contact with the participating units when needed.

During the pre-intervention period (Sep 2016-Mar 2018), participating NICUs were
asked to report the first 15 antibiotic regimens given each month, including those given
within the 72 h of life for presumed early-onset sepsis (EOS), in order to explore possible
targets for improvement. After reviewing these data, a group of neonates that were given
prolonged antibiotic courses without sufficient risk factors for infection was identified.
Neonates with the following characteristics formed the target group for the intervention:
gestational age >37 weeks, no evidence of clinical sepsis, CRP <10 mg/L during the first
72 h of life and negative cultures obtained within the first 3 days of antibiotic administration.

4.2. Intervention

In April 2018, participating NICUs received a complete analysis of the data collected
and agreed to set the goal of antibiotic discontinuation within 5 days for neonates fulfilling
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the characteristics mentioned above. Two units decided not to move into the intervention
phase. During the post-intervention period (April 2018-June 2019), data collection was
adjusted to capture all cases treated for possible EOS. There were no other exclusion criteria,
nor was it expected for participating units to change their practice or conduct specific lab
exams at set time points. Additionally, it was up to the physicians’ clinical judgement to
decide if they would stop the antibiotics.

4.3. Evaluation of Impact

To evaluate the impact of the intervention for each unit, the length of therapy (LOT)
(the number of days the neonate was receiving at least one antibiotic) was calculated,
as well as length of stay (LOS) for the selected cases and the percentage of discontinued
antibiotic regimens by day 5. Additionally, the mean length of therapy was calculated
and used to estimate the gain or loss of antibiotic days by multiplying the difference of
the means before and after the intervention with the number of neonates that met the
criteria in the post-intervention period. The network’s overall change in consumption was
expressed per 1000 neonates for the post-intervention period. Days of therapy (DOT) per
1000 patient-days were used to assess trends of antibiotic consumption. DOT was defined
as the aggregate sum of the days of exposure to each antibiotic on a 7-day follow-up from
the initiation of empiric treatment. Each antibiotic for each day administered contributed
by 1. For example, a neonate that was on ampicillin and gentamicin for 5 days would have
an LOT of 5 days, but a DOT of 10, as each of the two antibiotics was given for 5 days.
Death before discharge was also followed up through medical records. Our manuscript
follows SQUIRE 2.0 guidelines [38].

4.4. Statistical Analysis

Categorical data are presented in absolute and relative (%) frequencies, while contin-
uous data are presented with mean, standard deviation, median and interquartile range
(IQR). Chi-square tests of independence were used to compare demographic characteristics
before and after the intervention period, as well as the Mann—-Whitney test, since normal-
ity of continuous data did not hold (tested with histograms). The Mann-Whitney test
was also performed to compare the length of stay of neonates pre- and post-intervention
(non-normal distribution). Interrupted time series analysis was used to establish whether
there was a change in trend of antibiotic consumption after the implementation of the
intervention. Results are presented as (3-coefficients and 95% confidence intervals of the
antibiotic use rate change. Statistical significance (a) was set to 5%. All analyses were
performed with STATA v.13.

5. Conclusions

Protecting neonates from prolonged and unnecessary antimicrobial exposure consti-
tutes a public health priority. Fully developed stewardship interventions require multiple
resources in terms of personnel and financial support making them difficult to implement.
Adapting stewardship practices to local needs improves outcome and encourages practic-
ing teams to participate. Following a “low-hanging fruit approach”, a significant reduction
in antibiotic use in a large network of NICUs was achieved. Implementing similar low-cost
and low-resource actions could be successful in settings of high antibiotic consumption.
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Abstract
To assess the potential benefit from the implementation of the Kaiser Permanente early-onset sepsis calculator (EOS-C), in
terms of antibiotic use and requested laboratory tests, in a network of neonatal intensive care units (NICUs) in Greece, and
to determine the incidence of early-onset sepsis (EOS) in Greek NICUs, a prospective surveillance study was conducted in
7 NICUs between April 2018 and June 2019. Data were collected for all newborns = 34 weeks’ gestation receiving empiric
antibiotic therapy within the first 3 days of life. The number of live births and positive blood or cerebrospinal fluid cultures
within the first 3 days of life were used for calculation of EOS incidence. Evaluation of possible impact of implementing
the calculator was done by comparing the clinicians’ recorded management to the calculator’s suggested course of action.
The unit-specific incidence of culture-proven EOS ranged between 0 and 2.99/1000 live births. The weighted incidence rate
for all 7 units was 1.8/1000 live births. Management of EOS guided by the calculator could lead to a reduction of empiric
antibiotic initiation up to 100% for the group of “well-appearing” neonates and 86% for “equivocal,” lowering exposure
to antibiotics by 4.2 and 3.8 days per neonate, respectively. Laboratory tests for blood cultures drawn could be reduced by
up to 100% and 68%, respectively. Sensitivity of the EOS-C in identifying neonates with positive blood cultures was high.
Conclusion: Management strategies based on the Kaiser Permanente neonatal sepsis calculator may significantly reduce
antibiotic exposure, invasive diagnostic procedures, and hospitalizations in late preterm and term neonates.

What is Known:
* Neonates are frequently exposed to antibiotics for presumed EOS.
* The Kaiser Permanente sepsis calculator can reduce antibiotic exposure in neonates..

What is New:

* EOS calculator can be an effective antibiotic stewardship tool in a high prescribing country and can reduce invasive diagnostic procedures
and mother-baby separation.

* Incidence of EOS in Greece is higher compared to other European countries.

Keywords Epidemiology - Neonatology - Health services research - Early-onset sepsis
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Antibiotic stewardship programs (ASP) improve patient
safety by reducing antibiotic use and drug-related adverse
effects and help to combat antibiotic resistance [1]. Neo-
natal units are a unique and challenging environment for
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ASP implementation, as susceptibility to infections may be
related to multiple factors involving the mother, newborn,
or both, and also due to high rates of antibiotic use and con-
cerns that available diagnostic assays lack sensitivity [2, 3].
A significant proportion of newborns admitted to neonatal
intensive care units (NICUs) will receive antibiotics for pre-
sumed sepsis [4] despite evidence indicating that the major-
ity of these antibiotic courses are unnecessary[5]. There is
paucity of evidence pertaining the implementation of ASPs
in neonatal units, especially with respect to early antibiotic
administration for presumed sepsis.

The Kaiser Permanente Early-Onset Sepsis Calculator
(EOS-C) is a free and accessible online tool that uses a risk-
prediction model to identify with increased sensitivity new-
borns at risk of infection [6-9]. The calculator is applicable
to babies =34 weeks’ gestation. A number of variables and
clinical characteristics from the mother and baby provide
a risk of EOS and a recommended action. This prediction
model enables the early identification of babies at risk of
infection, as well as the avoidance of unnecessary antibi-
otic exposure. Current evidence shows that, when applied in
clinical settings, this calculator can lead to reduced admis-
sions, less empirical antibiotic initiations, and lower rates of
diagnostic testing, without any evidence of increased infant
mortality [10, 11]. This tool may contribute to ASP initia-
tives because of its low cost and accessibility, especially in
countries where a full-scale stewardship intervention is not
feasible.

Greece, like many European countries, does not have a
national ASP [12], and efforts to reduce unnecessary antibi-
otic use are driven by localized efforts as well as by system-
atic interventions involving electronic prescribing, the devel-
opment of clinical pathways, and electronic patient records.

The primary aim of this study was to assess the potential
benefit from the implementation of the Kaiser Permanente
EOS-C in a network of NICUs in Greece. We also sought
to determine the incidence of EOS in Greek NICUs, which
was a prerequisite in order to determine the benefit from the
calculator.

Methods
Study design and setting

This was a prospective surveillance study conducted
between April 2018 and June 2019 in 7 NICUs (level 2 and
3) supporting the Greek National Health System. All par-
ticipating units operate in hospitals that provide full-scale
mother-and-child services. Ethics approval was received
from all relevant local authorities.

@ Springer

Data sources and elements

Data were collected for all newborns =34 weeks’ gesta-
tion who received empiric antibiotic therapy within the first
3 days of life and for their mothers. Maternal data included
intrapartum information, including highest maternal antepar-
tum temperature; duration of rupture of membranes (ROM);
maternal group B Streptococcus (GBS) status; and type and
timing of intrapartum antibiotics administered. Newborn
data included gestational age (GA), signs and symptoms
of sepsis, antibiotic therapy, culture results, and outcome
(death, discharge from unit, transfer). Hospital records on
live births for the same period were acquired.

Estimating the EOS incidence rates

Positive blood or cerebrospinal fluid (CSF) cultures col-
lected within the first 3 days of life were used to identify
cases of EOS. The incidence of EOS at the institutional
level was calculated as the number of EOS cases identified,
divided by the number of live births during the same period,
multiplied by 1000. The weighted incidence rate was calcu-
lated by summing the incidence rates multiplied by the EOS
cases for each unit and dividing this by the total number of
EOS cases for all units.

Evaluation of possible impact of the EOS-C

The EOS-C uses specific maternal and neonatal factors to esti-
mate the risk of infection at birth (“EOS Risk @ Birth”) and
after clinical examination (“EOS Risk after Clinical Exam”).
Neonates are classified in three groups: “well-appearing,”
“equivocal,” and with “clinical illness” [9, 13]. Following data
entry, the calculator provides one of the following recom-
mendations: no action, observation, obtain blood cultures and
observe, or obtain blood cultures and administer antibiotics.

All recorded cases with GA of at least 34 weeks were cat-
egorized as “well-appearing” if there were no reported signs
or symptoms of sepsis or as “equivocal” if they had any of the
signs and symptoms shown in Supplemental File 1. Newborns
that would have been categorized as “clinical illness” were
excluded since they are treated with antibiotics, per proto-
col. The suggested course of action derived from the EOS-C
(“EOS-C management”) for each case was compared with the
clinicians’ recorded management (“actual management”) to
estimate the number of empiric antibiotic initiations, blood
cultures, and days of therapy that could have been avoided.

For the EOS-C management, if the calculated incidence
rate was between two online offered values, the higher one
was selected.
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Statistical analysis

Nominal values are presented with absolute and relative
frequencies (%) as well as graphically with bar charts. Con-
tinuous values are presented with median and interquartile
range (IQR). Analysis was conducted with STATA SE v.13.

Results
Cohort characteristics

Figure 1 presents the flow diagram for the selection of
the study population. We identified 262 neonates with
GA 234 weeks and complete maternal and neonatal informa-
tion, of whom 59 fulfilled the criteria of the “well-appearing”
group and 203 were “equivocal” (characteristics can be found
in Table 1). Additionally, there were 166 cases with incom-
plete information on maternal temperature or ROM (11 “well
appearing” and 155 “equivocal”).

Incidence of EOS

The unit-specific estimated incidence of culture-proven EOS
ranged between 0 and 2.99 per 1000 live births. The iden-
tified cases of EOS, live births, and calculated EOS inci-
dence are presented in Table 2. Of 12 positive cases, 11
had positive blood cultures, and 1 had positive CSF culture.
The weighted incidence rate for all 7 units was 1.8/1000 live
births. Pathogens isolated were coagulase-negative Staphy-
lococci (Staphylococci haemolyticus, Staphylococci epider-
midis) (n=35), Streptococcus agalactiae (n=2), Escherichia
coli (n=1), Enterococcus faecalis (n=1), Pluralibacter

Fig.1 Flow diagram of study
population

All neonates treated with
antibiotics within the first 3
days of life were recorded
prospectively from April
2018 to June 2019

96

well-appearing

gergoviae (n=1), Actinomyces naeslundi (n=1), and
Chrysobacterium indol (n=1).

Evaluation of possible impact—“well-appearing”

“Actual management” included blood cultures and
antibiotics in all 59 cases. Antibiotics were given for a
median of 3 days (IQR 3-5). These neonates were hos-
pitalized for a median of 8 days (IQR 6—13). All new-
borns survived, and all cultures were negative. “EOS-C
management” recommended that 3 of 59 should have
blood cultures taken and increased frequency of vital
signs but recommended no antibiotic therapy for any
of the 59 babies. The median calculated “EOS Risk @
Birth” was 0.34/1000 live births while the “EOS Risk
after Clinical Exam” was 0.14/1000 live births. The use
of the calculator in these cases could have resulted in 56
fewer blood cultures sent to the lab and 250 fewer days
of antibiotic therapy, or, on average, 4.2 fewer days of
antibiotic therapy per neonate.

Evaluation of possible impact—*“equivocal”

“Actual management” included antibiotics and blood cul-
tures in all 203 cases. These neonates received antibiotics for
a median of 5 days (IQR 3-7) and were hospitalized for a
median of 9 days (IQR 6—13). The “EOS-C management”
recommendation was observation in 138 (68%) of the neo-
nates, to obtain blood cultures in 36 (17.7%), and to obtain
blood cultures and initiate empiric treatment in 29 (14.3%).
The median “EOS Risk at Birth” was 0.07/1000 live births,
while the “EOS Risk after Clinical Exam” was 0.34/1000 live
births. Had the EOS-C been used in these 203 neonates, 138

980 cases of
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= 226 notinborn :i>
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= 47 clinical illness :::}

611
equivocal

= 24 GA <34 weeks

2 transferred
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Table 1 Maternal and neonatal

o . Total Well-appearing Equivocal
characteristics of 262 cases with
a gestational age of >34 weeks N=59 N=203
for which all criteria were met n (%) (unless otherwise  n (%) (unless oth-
and information was available. stated) erwise stated)
These cases were assessed using
the neonatal sepsis calculator Sex
by appear.ance on clinical Boys 32 (54.2%) 121 (59.6%)
examination Girls 27 (45.8%) 82 (40.4%)
Gestational age (weeks)* 36 (34-38) 37 (35-38)
Birth weight (gr)* 2665 (2220-3100) 2845 (2450-3200)
ROM > 18 hours 9 (15.3%) 8 (3.9%)
Maternal GBS status
Negative 33 (55.9%) 94 (46.3%)
Positive 6 (10.2%) 3(1.5%)
Unknown 20 (33.9%) 106 (52.2%)
Maternal temperature > 38 °C 0 (0%) 6 (3.0%)
Type of intrapartum antibiotics
Broad spectrum >4 h prior to birth 12 (20.3%) 20 (9.9%)
Broad spectrum 2—4 h prior to birth 2 (3.4%) 3 (1.5%)
GBS-specific> 2 h prior to birth 2 (3.4%) 2 (1.0%)
Any antibiotic <2 h prior to birth 4 (6.8%) 7 (3.5%)
No antibiotic 37 (62.7%) 151 (74.7%)
Unknown 2 (3.4%) 19 (9.4%)
Type of delivery
Vaginal 14 (23.7%) 45 (22.2%)
Caesarian 45 (76.3%) 158 (77.8%)
Positive culture within 3 days 0 (0%) 6 (2.9%)"
EOS risk at birth per 1000 live births* 0.34 (0.18-0.76) 0.07 (0.03-0.34)
EOS risk after clinical exam per 1000 live births* 0.14 (0.07-0.31) 0.34 (0.16-1.71)
Death 0 (0%) 0 (0%)
Length of stay (days)* 8 (6-13) 9 (6-13)
Antibiotic initiation post-delivery (hours)
1st 24 47 (79.7%) 141 (69.5%)
24-48 11 (18.6%) 44 (21.6%)
48-72 1(1.7%) 18 (8.9%)
Maximum CRP within 48 h (mg/L) 1(0.3-3.4) 3.4 (3.3-6)

MDC missing data cases
"Median (IQR)
AAll 6 were blood cultures

fewer cultures could have been ordered, and 776 antibiotic
days could have been saved, resulting in 3.8 fewer days on
antibiotics per neonate.

Equivocal neonates with positive cultures

Among the 203 equivocal neonates, there were 6 cases with
positive blood cultures drawn within the first 3 days of life.
The “EOS-C management” recommendations varied: start
empiric treatment (n=1), draw blood culture and monitor
vital signs every 4 h (n=1), and no treatment (n=4). The

@ Springer

pathogens isolated in these 4 infants were S. haemolyticus
(n=2) and S. epidermidis (n=2).

Analysis of cases with missing data

There were 11 well-appearing neonates and 155 equivocal
cases with missing values for maternal temperature and/
or duration of ROM. The issue of missing data for these
2 variables was discussed with the clinicians involved in
the care of these infants. Clinicians reported that, if these
2 variables were missing, it should be assumed that the



European Journal of Pediatrics

Table2 EOS cases, number of live births, and estimated EOS incidence rate between April 2018 and June 2019

NICU 1 NICU 2 NICU 3 NICU 4 NICU 5 NICU 6 NICU 7
EOS and inborn and positive cultures*, n 1 5 1 0 1 3 1
Live births, n 1127 1673 1337 1258 1278 5015 522
Incidence rate (per 1000 live births) 0.89 2.99 0.75 0.00 0.78 0.60 1.92
Used incidence rate used for calculations 0.90 4.00 0.80 0.10 0.80 0.60 2.00

EOS early-onset sepsis

“11 cases identified with positive blood cultures and 1 with positive CSF

values were normal. All of these infants were managed
with blood cultures and antibiotics. Assuming 36.6 °C
maternal temperature and 0 h of ROM, the “EOS-C man-
agement” recommendation was in favor of no culture and
no empiric treatment for all 11 cases of well-appearing
neonates and for 120/155 (77.4%) of equivocal neonates;
of the remaining equivocal neonates, blood culture was
recommended for 27, and empiric antibiotics were rec-
ommended for only 8. For the equivocal neonates, 823
antibiotic days could have been avoided, and for the well-
appearing neonates, 75 could have been avoided, resulting
in an average of 6.9 and 6.8 unnecessary antibiotic days
per neonate, respectively.

There were two equivocal cases with positive cultures for
which the EOS-C recommended not to draw cultures or start
empiric therapy. Actinomyces naeslundi and Streptococcus
agalactiae were isolated.

Overall potential maximum benefits during the study
period from the use of the EOS-C can be seen in Fig. 2.

Discussion

In this prospective surveillance study, we measured the
incidence of EOS in 7 Greek neonatal units with the aim
of estimating the potential benefit from the implementa-
tion of the Kaiser Permanente EOS-C in terms of antibiotic
use, laboratory testing, and length of therapy. The weighted
EOS incidence rate was 1.8/1000 live births, while among
the individual units, the highest rate was 2.99/1000 live
births. Study findings indicate that implementation of the
EOS-C can result in a considerable reduction in (a) empiric
antibiotic administration by up to 100% for well-appearing
neonates and 86% for equivocal neonates and (b) invasive
diagnostics such as blood cultures and lab work by up to
100% for well-appearing neonates and up to 68% for equivo-
cal neonates. These findings are likely underestimated, since
“EOS-C management” was calculated with a higher offered
incidence value online in cases where the calculated inci-
dence rate was between two offered values. This would result
at a higher estimated risk for infection.

Greece has a low infant mortality rate of 3.5 deaths per
1000 live births, which is consistent with the average rate for
the European Union countries [14]. However, incidence of
EOS has been previously reported in Greece neither on an
institutional nor a national level. One recent study estimated
the EOS sepsis incidence at 4.6 per 1000 NICU admissions
in Greece; however, a different EOS definition was used
(<48 h) compared to the current study, and the different
denominator would not allow for use of the EOS-C [15]. The
weighted incidence rate of EOS in Greece is higher compared
to previously published rates in other countries [11, 16—18],
and there seems to be a significant variation among Greek
neonatal units, which may indicate differences in practices.

Implementation of the EOS-C in NICUs has been
reported in other studies, which have indicated a significant
reduction in antibiotic use [10, 11, 18-20]. A recently pub-
lished Dutch study [11] showed a 44% reduction in antibiotic
courses given for possible EOS; in our study, this reduction
was as high as 89%. In another recent study, the estimated
benefit was 77% [17]. A recent systematic review and meta-
analysis show a large variability in possible gains, with rates
as high as 97.2% [19]. We assume that the benefit will be
higher in an environment with high antibiotic consumption
and low incidence of EOS. Although there are methodo-
logical differences between the studies, there is consensus
regarding the calculator’s efficacy in reducing antibiotic
exposure in this sensitive population.

Safety is a major concern when such algorithms are used,
due to the risk of missing cases of evolving sepsis. To address
this, we documented the number of culture-positive cases and
the relevant recommendations from the calculator. For the
well-appearing neonates, there was a consistent agreement
between the action taken and the calculator suggestion. There
were 4 cases of equivocal neonates with positive blood cul-
tures for whom the calculator recommended the withhold-
ing of treatment. These were single blood cultures with skin
microorganisms that could have also been contaminants.
These neonates were admitted at birth, and no antibiotics
were given initially. This is in contrast to the findings of a
systematic review by Pettinger et al. [19], which reports high
pooled probabilities of the calculator missing a case (19-31%)
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Fig.2 Percentage of cases with 100
empiric antibiotics and blood

cultures: actual vs EOS-C rec-
ommendation 8
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AB: empiric antibiotic administration; BC: Blood culture drawn

compared to NICE guidelines. In comparison, we found that
the calculator missed very few cases (4/203 [1.9%]) in the
equivocal group or overall (4/262 [1.5%] of the equivocal and
well-appearing babies) compared to clinicians’ actual man-
agement. As such, our experience would favor the nationwide
implementation of the calculator in Greek NICUs.

Finally, although the aim of this study was not to esti-
mate the benefit of the EOS-C with respect to hospital stay,
we assume that avoiding unnecessary antibiotic initiations
would reduce bed days for these infants and, as a result,
reduce their risk for healthcare-associated infection and
reduce healthcare costs associated with their care.

Limitations

This study has a number of limitations. First, as is often the
case in neonatal care, there was variation in the volume of
blood drawn for cultures; this should not render a negative
culture meaningless and dismissible a priori [21]. Second,
there were a number of cases with incomplete information
that were analyzed separately with the assumption that the
mother was afebrile and there was no prolonged ROM. That
decision was taken following discussion with clinicians who
reported that, if these 2 variables were missing, it should be
assumed that the values were normal. Additionally, because
this was a prospective study and the study population were
infants treated with antibiotics, we did not assess the EOS-C
performance for neonates with risk factors who were not
treated by the clinicians. Finally, the calculator was devel-
oped in the USA and as such might not be applicable for the
European setting, especially in countries with high antibiotic
consumption and resistance rates as well as healthcare-asso-
ciated infection rates [22, 23]. However, there are already

@ Springer

studies from Europe [11, 16] that have shown potential
benefit.

Can we rely on calculators?

Clinical pathways, practice guidelines, and calculators
assessing risk of infection are valuable tools in order to
reduce unnecessary antibiotic use and to improve quality
of care for infants and children. Calculators should be used
with caution, as they are designed not to replace clinical
judgment, but to support and guide physicians in their deci-
sions. It is essential that the calculator be fed high-quality
data, which points to the need for proper documentation, as
shown in the present study. Although the number of babies
with positive blood cultures for whom the “observe” action
was recommended by the calculator was small, this is an
indication that such tools must be validated in different set-
tings that take into account multiple factors. A similar study
on a large network of NICUs from different European coun-
tries can answer several of these questions. Despite this, our
study shows that EOS-C is a useful and sensitive tool in
identifying newborns at risk for developing EOS in a setting
with high antibiotic consumption.

Conclusion

This study indicates that use of the Kaiser Permanente EOS
calculator can lead to reduced antibiotic exposure and fewer
hospitalizations in the NICU setting. This, in turn, may lead
to reduced risk of health care-associated infections for
patients, decreased work burden for nursing and laboratory
staff, and lower healthcare costs due to the reduced use of
invasive diagnostic procedures.
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Noookopeio Maidwv Navaywwtn & AyAaiag Kuplakou

KatevGuvtnplec Obnylec Xewpoupyiknc XnuUeLlompoUAaénc

Ouada Emitipnong tn¢ KartavaAwoncg kat tng Opdn¢ Xprnong¢ twv AvtiBiotikwv (OEKOXA)

Adhva, 2019



Taflvopnon XELPoUPYLKWV EMEUPBACEWV

KaBoapn) (clean): Mn poAuopévo xeipoupytkd tpadpa oto omnoio Sev undpxel dAeypovr Kot Sev SlavoiyeTol To YaoTPEVTEPLKO, TO BPOYXIKO 1

TO OUPOYEVVNTIKO cuotnua. O kivduvog Aolpwéng eivat xapnAog (1%-2%).

AvvnTika poAvopevn (clean-contaminated): Xelpoupyikd tpadpa oto onoio Stavoiyetal To BPoyXIKO, YOOTPEVIEPIKO i OUPOYEVVNTIKO
cvotnua UTO eAeyOUEVEG ouVONKEG Kol Xwpic aouvnBn poAuvon, onwg emepPdaocelg otn XoAndodxo KUoTn, TN OKWANKOELSH, TO

otopatoddapuyya. O kivbuvog Aotpwéng umtoAoyiletal nepimou 3-15%.

MoAvopévn (contaminated): Avoytd, npdodata tpadpata, ENEPBACELS OTO YAOTPEVIEPIKO CUCTNUA KATA TLG OTtoieG CUMBAIVEL ONUAVTIKA
Slaomopd pikpoBiwv amod tn ducloloyikn xAwpida otoug Lotoug, mpododata Slatitpaivovia tpavuata (<4 wWPECG) KoL TOUN O€ TEPLOXN OTNV

omola dtamiotwvetal osia dpAeypovn xwpic culoyn uou f. H cuxvotnta Aoipwéng umoAoyiletat oto 15%.

Puttapn) (dirty): 'Yrnapén Aoipwéng f Stdtpnon koilou omAdyvou. NepthapBdavovtal kat Ta apapeAnuéva tpavpata (>4 wpeg). H ouxvotnta

Aolpwéng untoAoyiletal oto 40%.

AvtiuikpoBLakn tpopUAagn Sev amatteital ot KABAPES XELPOUPYLIKES EMEUPBATELG, EKTOG EQAV
TonoBetouvtal ££va CWHATO ] EAV OL CUVETIELEC aTtO evOeXOUEVN AoLHwEN Umopel va elval TOAU
ocoBapéc (m.x. emepPaocelg K.N.2., kapdlag).




XpOvog Xopnynong nePLEYXELPNTIKAG XNKELOTpOdUAAgNG
H apxwk 800n MpPEMEL vao XOPNYELTOL UE TETOLO TPOTO WOTE VO ETMITUYXAVOVTAL BAKTNPLOKTOVEG CUYKEVTPWOEL TOU QVILBLOTIKOU oTnV

KukAodopia Kal 0TouG LOTOUG KOTA TNV Evapén tng emépBaong. To avtiuikpoPlakod Gapuako MPEMEL va XopnYeLtat

1. evtdg 60 Asmtwv mtpv TV eNERPacn

2. £vt6¢ 120 Aentwv NP TV ENEUPaon yia Tn Bavkopukivn kot T GAoUopPOKLVONOVEG.
Ertavoyopnynon
Aleyxelpntikn xopnynon enutA£ov 66ong avtiBLoTIKoU, WOTE va eTLTuyxavovtal Bepaneutika enineda otnv KUKAodopia Kal Toug LoToU G Katd

™ Sapkela TNG emMEPPaong, amatteital oe eMePPACEL

1. omou n dudpkela Toug EEMepva 2 XpOVouG nuioeLag {wng tou avilBLotikou
2. Omou unapyel peydAn anwAela aipatog (>25ml/kg)

O xpovo¢ mpéemnel va urtoAoyileTal amo TNV wpa tou xopnyndnke n apxikn 66on kat oxL ano tnv wpa tou éekivnoe n enéuBaon.

Awapkela tTng xnuetonpodpuAaénc

H xnueonpoduAaln xopnyeital anag evw oe nepimtwon emumAoKwy Katd tn Stdpkela Tou xelpoupyeiou AEN mpemel va unepPaivel tig 24

WPEC.



AvtiBlotika tou xpnotponotovvtat otn Xeipoupylk XnuetonpoduAaén

AvTikpoBLako ¢pappaKko Adon Meyiom | Enavayoprynon
Adon (wpec)

AprukiAivn 50 mg/kg 2.8r 2
Fevrapkivn 2,5 mg/kg 6
KedbaloAivn 30 mg/kg 2gr 4
Kedoitivn 40 mg/kg 2gr 2
Kedoupotiun 50 mg/kg 1,5gr 4
KAwSapukivn 10 mg/kg | 600 mg 6
Metpovidaloin 15 mg/kg | 500 mg 6
Bavkopukivn 15 mg/kg 1gr 6




EnepBaoclg Nevikng XelpoupyLlkng

Owodayou-yaoctpodwdekadaktuAou

Cefazolin

Clindamycin + Gentamicin

YynAou kwduvou:

anodpagn,

dyaotpkn ofltnta,
Jdyaotpkn kivntikétnta,
YaoTpodwdeKASAKTUALKN
Slatpnon, yaotpikni

alpoppayia, maxvoapkia

XoAndopwv

Cefazolin

Clindamycin + Gentamicin

YynAou kwdivou:

oela yohokuotitida,
pn Agttoupyikr xoAndo6xog
KUOTN, AiBoL, amodppaKTIKOC

KTEPOC.




ZKWANKOELSEKTOUN

o€ Un eMUMAOKELGA OKWANKOELSITIO O

Cefazolin+Metronidazole

1)Clindamycin + Gentamicin

2)Metronidazole+Gentamicin

Aemtou eviépou Xwpig anodpaén

Cefazolin

Clindamycin + Gentamicin

Nemtou evtépou pe anodpagn

Cefazolin+Metronidazole

1)Clindamycin + Gentamicin

2)Metronidazole+Gentamicin

KoAou-o0pBoU

Cefazolin+Metronidazole

1)Clindamycin + Gentamicin

2)Metronidazole+Gentamicin

Anokatdotacn KAANG

OxL

MNpoduAagn pe Cefazolin
Clindamycin gdav
TPOCOETIKO TAEypa 1

enéuPBaocn oe veoyva




Zuppadr aniol Tpavpatog OxL
Napoakévinon, Napakévinon Owpaka,
TonoBétnon Owpakikol cwAnva
OxL
TomoB£tnon KeVIpLkoU ayyeiou
(Hickman, Broviac)
Awotipnon MAPOXETEVCEWVY Kal KOOETAPpWV OxL
YynAou kwdlvou:
etk K/a 0UPpWV, AYVWOTO
arnotéheopa k/a olpwvy,
KOBETNPAG TIPOEYXELPNTLKA,
Kuoteookdnnon Cefazolin Gentamicin
tonoBEtnon E€vou
OWUOTOG,
QVOTOULKEG AVWUOALEG,
anodpatn, Aibog
Cefazolin

NuelonAaoctiky, enavepudUTELGN CUPNTHPWV I

816pBwon unoonadia

+Gentamicin

Clindamycin + Gentamicin




Nepitopr], opxeonnéia ko 10pOwon uspokAAng,

enéupaon oto 60XEO

OxL

Nedpektoun

Cefazolin

Clindamycin +Gentamicin

EneUBAOELS OTO OUPOTIOLNTLKO TTOU CUMETEXEL

KOIL TO EVTEPO

Cefazolin+Metronidazole

Gentamicin+Clindamycin 1

Metronidazole

faotpootopia

Cefazolin

Clindamycin + Gentamicin




EnepBaoeic OpOomnedikic - NEUPOXELPOUPYLKAG

KaBapég emepupaocelg
XELPOG, MOSAC, yovatog OxL
(oxL E€va UAKA)
Vancomycin: edv untdapxetl mbavotnta Aoipwéng and MRSA
., MRSE (Methicillin-resistant S. epidermidis)
Eowtepkn avatagn
Kataypdtwy, epdutevon Eévou Clindamycin,
Cefazolin
UALKOU, emteBACEL : , . L, oL
Hpacelg Vancomycin | clindamycin f; Vancomycin+ Cefazolin f Gentamicin e
OMovVSUALKAG OTHA
s othans emudnuLoAoyLka otolxeia deixvouv OtL Gram- Baktripla anoteAovv
aitio SSls o AUTEG TIC eMeUPBAOELS
NEUPOXELPOUPYLKES Cefazolin Clindamycin, Vancomycin g&v umdpyetl Tbavdotnta Aoipwéng amd MRSA R




ENEUPACELG: KPAVLOTOMN,

evdopayiaio, kotAtako shunt

Vancomycin

MRSE (Methicillin-resistant S. epidermidis)

Clindamycin ; Vancomycin+ Cefazolin r} Gentamicin gdv

SN ULoAOYLKA oTolxeia Seixvouv 0tL Gram- BakTrpLa amoteAouv

aitio SSIs o AUTEG TIg eMeUPBAOELS
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Qto-pLvo-AapUYYOAOYLKEC EMEUPATELG

Toun péow otopatodpapuyytkou BAevvoyovou

Cefazolin +

Metronidazole

Clindamycin £ Gentamicin

KaBapég enepuPaocelg Le tonoOétnon

npocBeTikoL UAKOU (e€aiipeon n tomoBEtnon Cefazolin Clindamycin
owAnviokwv)
KaBapég eneupacelg xwpig tonobétnon
Oxt
NPOGOETIKOU UALKOU
ApuySaAektopn, aA8EVOELSEKTOMN Oxt
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