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OL 5 ONMOVTIKOTEPECG EPWTNOELC OTNV KEMITAPNON XPNONG
OLVTLBLOTIKWV» OTO VOOGOKOUELO

1. Tl eivon avaykoia orjpepa n emtpnon T XPRong TwV aVTLBLOTIKWVY;

2. TuievvooUpe pe ToV 0p0 “avTikpoLoki empeAnteio” | “ovTtipikpoBLakn
enwotacia” | “antimicrobial stewardship”;

3. Mwc opyavwveron pa opada “antimicrobial stewardship” oto voookopeio
Kol TL eEPLAaBAVEL N edpappoyn Tou oxediou eEmMITAPNONG TWV AVILBLOTIKWV;

4. Nowa n enidpoaon T edpappoyn evog TEtolov oxediou;

5. Mowa n epnepia pag and tnv opydvwon Ko epappoyn tEtolov oxediov otnv
EAANVLKA TTPOLYLOTLKOTNTA,;






AvakaAudn tTwv avtiBLloTIKwV: HLo GNUOVTLKN ViKN, OXL
OMWC KOl TO TEAOC TOU TTOAEMOU..

Kot otoug 600 Naykoopioug MOAEUOUG OL TEPLOCOTEPOL OTPATLWTEG EOAVALV OTLO TLG
AOLUWEELC TWV TPOUMATWY TOLPA OTN HLAXN...

Aiyo ntpwv to Nobel

O Fleming ftav B£Batog
otL n NevikiAAivn tov Ba
OWOEL TEPLOCOTEPES
{wEg anod 6osg xabnkav
otov B’ Naykoéouio

MNoAspo

155 avtirotika akoAoUvOnoav tnv avakaAvyn tng meVIKIAIvVNG




AvTti va £pO<L To TEAOC TWV AoLUWEEWV..

To TEAOC TwV AVTLBLOTIKWV

The End of

ntibiotics

SCGIENGE THOUGHT IT HAD VANQUISHED INFECTIOUS
DISEASES BUT NOW THE BUCS ARE FIGHTING BACK

Science 1992




KaBe xpovo nepirnov 700 xtAiadeg avOpwmnoL o€ OAO TOV KOGHO
xavouv tn {wn touc eéatiog avOeKTIKWV AoLpwéswv

YnoAoyiletat ot to 2050 Oa £xoupe naykoopiwg 10.000.000
Bavatou¢ etnoilwe oo AoLUwEELC amo MOAVAVOEKTIKA HKpOofLa

Ot Aopwéelg mov mpokaAovvtol ano
noAvavOekTikd maboyova
artoteAouv £va ano ta peyaAvtepa
UYELOVOMLKA TtpoBARpataL.

YrnoAoyiletat ot to 2050 Oa €xoupe
noykoopiwg 10.000.000 Oavatoug
£TNCLWG ano AoLpwEELC ano
TOAUQVOEKTLKA HLKPOBLaL,
TEPLOCOTEPOUG SNAadn ard avutoug
TLOVU TIPOKAAEL O KOPKIVOG...

Antimicrobial Resistance: Tackling a crisis for the health and wealth of
nations. http://amr-review.org/publications
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E€EALEN TNC HIKpoBrLaknic avtoxnc otat Gram (-)

Susceptible
gram-negative
pathogens Resistant

Escherichia coli

* TEM _ Resistant E. coli,
* SHV serine Pseudomonas
p-lactamases aeruginosa and
Klebsiella spp. Resistant E. coli,
1960s » AcrAB P. aeruginosa, Klebsiella
Ampicillin * blasyy spp., Enterobacter spp.
* blarey s CTX-M-15
» AmpC-type «VIM
p-lactamases «IMP

« NDM-1

1980s _ « Porin defects
Cephalosporins + Metallo p-lactamases

Fluoroquinolones (1990s)

Hawkey. Antimicrob Chemother. 2008,62:11-9.

Hawkey and Jones. J Antimicrob Chemother. 2009;64:13-10. 20005
Bush. Antimicrob. Agents Chemother. 2010;54:969-76.
Livermore. Clin Infect Dis. 2002;34:634-40. Carbapenems

Olivares et al. Front Microbiol. 2013;4:103.



E€EAEN TNC pkpoBraknic avtoxng ota Gram (-)
ESBL

JExtended-spectrum beta-lactamases (ESBL) are enzymes that confer
resistance to most beta-lactam antibiotics: penicillins, cephalosporins,
and the monobactam aztreonam

U Frequently co-resistant to aminoglycosides, quinolones and co-
trimoxazole. Resistant genes coding for ESBLs and, for example,
aminoglycoside-modifying or quinolone-modifying enzymes (AMEs)
often reside within the same conjugative plasmids

(JQuinolones co-resistance 40%



Ta avtilotikd mou Ba xopnynNOOUKE 0TI AOLUWEELC Ao
ovOekTIKA taBoyova Oa kaBopiocouv TNV EKBoon tov aacOevi poG

Predictors of Mortality in Patients with Bloodstream Infections Caused
by Extended-Spectrum-p-Lactamase-Producing Enterobacteriaceae:
Importance of Inadequate Initial Antimicrobial Treatment’

OR 0.14* 0.55 1.48 4.05% P =*0.01 **<0.001
60
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0
,QO 97 ESBL-BSI patients initially
. R treated with potentially active
(}
§ agents

Kyt Tumbarello M et al Antimicrob Agents Chemother 2007; 51:1987-1994



Avtoyxn Kot KotavaAwon mpowoOnUEVWVY avtiBLoTiKwyY

KatavaAwon kappanevepwyv otn Eupwrnn to 2012 (ECDC)

Consum ption of antimicrobials in ATC group J01DH (carbapenems) in the community care and
hospital sector im Europe, reporting year 2012
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Ano ta ESBL otnv mapoaywyn KapBomevepaocwyv

Carbapenems have been widely used as treatment for
serious ESBL infections exerting selection pressure

Increased carbapenem-R strains

Pseudomonas aeruginosa

Acinetobacter

Enterobacteriaceae

Transmission
and spread of
resistant
genes

Select carbapenem-
R strains

Bassetti M et al. Intensive Care Med. 2015;41(5):776-95



Mocoota Avtoxnc ot KapBormevepeg
lavovaproc-lovviocg 2018,

WHONET Greece
Baktiipia MaBoAoyikd XELPOUPYIKA
anopovwOEvta ot TuApaTa TuApaTa
OLLLOKOLAALEPYELEG
Klebsiella 56% 70% 90%
pneumoniae
Acinetobacter [ 88% 93% 98% ]
baumannii
Pseudomonas 34% 38% 53%
aeruginosa

M.E.©: Movada Evtatikic Oeparneiag
1. WHONET GREECE, Available at: http://www.mednet.gr/whonet/ (last accessed Feb 2019)



OepansuTtikeéc emhoyEcg yia MDR/XDR Gram (-) mou
TIAPAYOUV KOPPBOTIEVELAOEC

Combinations

e Colistin e Colistin e Colistin ]
S| Fosfomycin e Meropenem(MIC<8) e Tigecycline
b=y <
o e Tigecycline
e Aztreonam e Fosfomycin e Sulbactam
(MBL) e Aminoglycosides

e Aztreonam (MBL)

Ceftazidime/avibactam




2014 (ECDC)
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Resistance of carbapenem-resistant Klebsiella pneumoniae
to available treatment options
Greece, 2014-2016 (n = 394)

Isolates (n)
m Tigecycline  Fosfomycin  Gentamicin  CAZ/AVI
(%) (%) (%) (%) (%)
All (394) 40.4% [ 48.5 41.6 38.1 ] i
KPC (262) 38.9% 48.1 42.7 30.5 0.4
NDM (54) 22.2% | 33.3 18.5 57.4 -
VIM (34) 38.2% | 61.8 52.9 61.8 -
OXA-48 (14) | 57.1% 28.6 21.4 71.4 0
KPC + VIM 81% 73.0 72.7 9.9 -
(22) L )

Galani |, et al. Euro Surveill 2018;23(31):pii=1700775



GLOBAL PRIORITY LIST OF ANTIBIOTIC-RESISTANT BACTERIA
TO GUIDE RESEARCH, DISCOVERY, AND DEVELOPMENT OF
NEW ANTIBIOTICS

-

World Health
Organization

WHO : Nna mpwtn dopa
OLVOLKOLVWVEL AloTa TTPOTEPALOTNTAC
yla maboyova avOeKTIKA ota
OVTLRLOTLKA

2TOX0G: va tpoaxBel n Epeuva Kat
avantuén (R&D) véwv
OLVTLBLOTLKWV

R&D: research and development; WHO, World Health Organization.
1. WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf. Accessed March 2017

Priority 1: CRITICAL

Acinetobacter baumannii, carbapenem-resistant

Pseudomonas aeruginosa, carbapenem-resistant

Enterobacteriaceae, carbapenem-resistant, 3 generation
cephalosporin-resistant

Priority 2: HIGH

Enterococcus faecium, vancomycin-resistant

Staphylococcus aureus, methicllin-resistant, vancomyein
intermediate and resistant

Helicobacter pylori, clarithromycin-resistant
Campylobacter, fluocroguinclone-resistant
Salmonella spp., fluoroquinolone-resistamt

Neisseria gonorrhoeae, 3™ generation cephalosporin-resistant,
fluoroguinalone-resistant

Priority 3: MEDIUM

Streptococcus pneumoniae, penicillin-non-susceptible
Haemophilus influenzae, ampicilin-resistant

Shigella spp., fluoraguinclone-resistant




Néa avtirotikd yia moAvavOekTika gram(-)
YIAPXEL XPOVOG??




KatavaAwon avtiBLlotikwy Kot avtoxn

Elvall EMLOTNHOVIKA TEKUNPLWHEVO OTL N HEiWON Kat N BeATiwon Tng Xpriong Twv
avTiBLlotikwyv odnyei pe acPpaieila oe avaoctpodn N emPBpaduvon TnG aVATTTUENG AVTOXAG

HIMA,
Pseudomonas aeruginosa:
Zuoxetion tng Meiwong tng

lonavia,
Klebsiella pneumoniae: Zucyétion
KatavaAwong Kepaloomopwwv pe Ty

Meiwon ¢ Avtoxn¢ KatavaAwong tng Ipmevepung pe
v Meiwon tng Avtoxng
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Apeon avaykn aAAaync Twv cuviayoypodLlkwyv pog ouvnOelwv
-
EMIZTAZIA tng OPOOAOTIKHZ Xxpriong QVTLULKPOBLAKWY TTOPOYOVTWY
.
EMANAQOPA EYAIZOHZIAZ tTwv maboyovwyv ota aVTIULKPOBLaKA




H evBuvn thc opOoAoyikn¢ EMAOYAC AVTLBLOTIKWVY

O (uyOC MIPETIEL VOL LOOPPOTINOEL






Antimicrobial Stewardship

Antimicrobial stewardship is an organizational or healthcare system-wide approach to
promoting and monitoring judicious use of antimicrobials to preserve their future effectiveness

- : « Promote timely and optimal selection, dose

Antimicrobial and duration of an antimicrobial with minimal

stewardship toxicity to the patient and minimal impact on
programs have resistance?

been implemented . Benefits:-
in most countries at '
national, regional,
and local levels

 Improved patient outcomes
* Reduction in antimicrobial resistance

» Decreased spread of infections caused by multidrug-
resistant organisms’4-7

1. NICE guideline. Published August 18, 2015. Available at: http://www.nice.org.uk/guidance/ng15. 2. Dellit TH et al. Clin Infect Dis
2007;44:159-177. 3. Cosgrove SE, Carmeli Y. Clin Infect Dis 2003;36:1433—-1437. 4. IDSA. Promoting antimicrobial stewardship in human
medicine. http://www.idsociety.org/stewardship_policy/. 5. British Society for Antimicrobial Chemotherapy. A Practical Guide to
Antimicrobial Stewardship in Hospitals. Available at: http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/.
Last accessed September 29, 2015. 6. http://ec.europa.eu/health/antimicrobial_resistance/policy/index_en.htm; 7. ESCMID Study Group
for Antibiotic Policies (ESGAP): www.escmid.org/index.php?id=140



Antimicrobial Stewardship: mowot epnAékovtan?

Infectious
disease
ICU/ physician
Hematologist/ _Pharmacist with
Internal medicine/ infectious disease

training
Surgeon

Who is

involved
in AMS?2

Hospital Hospital

administra - : :

epidemiologist

tion P g
Clinical

microbiologist




Antimicrobial Stewardship: otoxotr?

PRT0)' (o]
OVTLULKPOBLAKAC
emipeAnTelag



3. Nwc¢ opyavwvetal pra opada “antimicrobial
stewardship” oto voookopeio kat Tt
neplthappavel n epappoyn tov oxediov
EMITAPNONG TWV AVTLBLOTIKWV;




Antimicrobial Stewardship: Bapnata opyavwong?

Define Leadership
Define Budget

Define Personnel

®

O,

Infection control personnel

O,

Invite for dinner your
Microbiologist
® Timely diagnosis

e surveillance drives

empiric therapy

Define the settings

ICU
Hemato-oncology
Surgical chemoprophylaxis

Dedicated
Co-operation
Outbreak control

&

Define vour targets

e.g.
* Reduce carbapenems
* Reduce colistin

Chose your indicators

®

(including for side effects)

Clinical: mortality, LOS, complications
Antibiotic consumption

Resistance

Cost

* Monitoring / Re-evaluation
* national/international

@ guidelines
* Targets??

(consumption/resistance)
* Corrections



Antimicrobial Stewardship: opBoAoyikn} xprion avtiBLotikwy

XapaKtnpLlotikd acBevoulg XapaktnpLoTika Aoipwéng EmuénuioAoyika

* Juvvoonpotnteg (avoooKaTOOTOAN?) * Eidog Aoipwéng (evdo-, e€w XOPOLKTNPLOTLKA

* [ponynBeioec voonAeieg/avtiBlotika VOOOKOUELOKN) *  Emdnuoloyia

* [vwotol anoiwiopotl * Eotia Aolpwéng avOEeKTIKWY TtaBoyovwy
e Zévo owpata *  Baputnta voonong oTn Kowotnta

* Nedpkn Asttoupyia *  Emubnuoloyia

*  AM\epyieg avOEeKTIKWY TtaBoyovwy

Source control?? oT0 Vvoookopeio/MEO
A\ 4

Ertidoyn avtiBlotikol |
(epmelpikn) Beparmeia)
v

Eykapn Evapén
Adon Ooptiong
Ywotr) SocoAoyia (PK/PD)

A 4
A

A 4

ANPN KOTAAANAWY KOAALEPYELWV [~~~ AoLHwEN/ATIOKLOUOC??

!

ATIOKALLAKWON KE Baon amoteAéopota K/ wv
v
Ywotr Slapkela Oepareiag
(oYL atéAelwteg Bepareieg, bk os MEO)

Infection control




Antimicrobial Stewardship otn MEO©

Suspected infection in critically ill patient

Obtain the following:
Microbiologic samples for culture and special stains
Biomarkers (e.g., procalcitonin)
Identify risk factors for infection with DRPs
Rapid microbiologic tests

Prescribe an empiric antibiotic regimen
employing a combination of agents targeting
likely MDROs based on local epidemiology and
patient risk factors

Monitor clinical response to treatment (temperature, white
blood cell count, hemodynamic parameters, organ
function, biomarker levels)

Microbiologic identification of pathogen(s)
and antimicrobial susceptibility

Significant clinical Significant clinical
improvement after 48- improvement after 48-
96 hours of treatment 96 hours of treatment

el -

Consider Review dosing of antibiotic to De-€ ate emp hio

discontinuation of opﬂm ize drug levels .

antibiotics, or limiting Reculture for possible super infection Disco e hio :

the course of de- Consider non-infectious causes of 0 o .

escalated therapy to =7 fever/inflammation aetion and nathooe
days Examine for abscess formation

Bassetti M et al. Intensive Care Med. 2017 Sep 12. doi: 10.1007/s00134-017-4922-x



Antimicrobial Stewardship: risk stratification for MDR

BASELINE CHAR.

age > 70

PREV. ANT Tx

previous use of
aminopenicillins

EPIDEMIOLOGICAL
BACKGROUND

previous hospital
admission

PREVIOUS
COLONIZATION

gut colonisation ESBL

INDEWELLING
DEVICES

urinary catheter

diabetes mellitus

previous use of
cephalosporins

prolonged hospitalization

gut colonisation CRE

gastrostomy or
jejunostomy

Charlson indexz 3

previous use of
fluoroquinolones

transfer from another
healthcare facility

colonization with MRSA

nasogastric tube

recurrent or
obstructive UTls

previous use of
carbapenems

current or prior ICU
admission

colonization with
Acinetobacter

CvC

use of corticosteroids

previous use of
aminoglycosides

local epidemiology,
outbreak

endotracheal colonization
with P.aeruginosa

mechanical ventilation

immunosuppression

travel from high endemic
area

hemodialysis

trauma

malignancy

organ transplantation

COPD

neutropenia

recent surgery

Bassetti M et al. Expert Rev Anti Infect Ther. 2016 Oct 21




Antimicrobial Stewardship: opBoAoyikn xprion avtiBLloTikwy
erthoyn, PK/PD, 800¢€L¢

ESBLs = carbapenem sparing

* ceftolozane/tazo

* Pip/tazo oe uehovedpitida (OxL o€ andotnua/muovedpo pe uPnAo inoculum) av acBeving un
Baktnplatukog (MERINO) kat otn otoxeupévn av MICL16 un BaktnpLoLkog

* Evdokolhlakeg: Pip/tazo n tigecycline (av pn BaktnpLOLLKOG)

Znnukog aodevin
TIAPATETAUEVN 1] ouvexn €yxuon B-Aaktapwv (fT>MIC) yia BeAtiwon PK/PD

AutvoyAukogideg
Abon doptiong aveEaptnta vedpikng Aettoupyiag (Genta 7 mg/kg, Amika 15-30 mg/kg)

Colistin
doon poptiong 9 ek U (ave€aptitwg Cre), emopevn peta 12 h, oe ouvexn awpodinbnon 6.5 ek 1U /
12 h, elontveopevn o VAP 3-5 ek U x 3.

Tigecycline
oe VAP, pikpofratpia, MIC>1, Suthdota 66on (200 mg = 100 mg x2)

Fosfomycin
4g X 6 (0€ CUCTNUATIKEC AOLUWEELC pE SEUTEPO AVTLRLOTLKO AOyw avarmtuéng avtoxng)




Antimicrobial Stewardship: cuvéuaotikn Osparneio?

Je guneipikn Yepanceia
e Je aoBeveic pe uPnAo pioko CRE pe coBapn Aolpwén (onmrikol) R Papewc
naoyovteg (MEQO)

2 otoysuuévn

* o¢c Klebsiella (meropenem MIC<8) - Mero + (AMG ) COLI)

e Je VAP amno Pseudomonas + dopikn BAAPN mvevupovwy f avtoxn >10% oto
aviupevdopovadiko Gapuako Tou eneAEyN YL povoBepareia

* Oy enapkn 6sbopéva yia ocuvduaotikn Oepanceia o Acinetobacter /
Pseudomonas

* e PDR Acinetobacter (synergy) = Coli + Vanco, Coli + sulbactam (Begalin 27 g)



Antimicrobial Stewardship: amokAlpdkwon

e Xopriynon avtipLoTIKWV GTEVOTEPOU GACHATOC
* Meiwon tou aplOpol Twv XopNYOUHEVWV AVTILBLOTIKWV
* Eykapn dtakonn twv aviBlotikwv epoocov dev poketton yo Aoipwén
* JTOXEUMEVN SLapkeLa Oepameiog

> Melwon ¢ avioxAc

» Meilwon tn¢ enimtwonc erttholpwéewv (VAP!)
» Melwon tTn¢ AoKomNE KOTAVAAWONG TwV aVTLBLOTIKWY TTou odnyel otnv avtoxr, o
QVETIOUUNTEC EVEPYELEC Kal o€ AAANAeTILOpAOELC OPUAKWY OTOV acBevi

[> XopunAotepn Ovnrotnta ]

Alvarez-Lerma F, et al. Critical Care Med 2006;10:R78
Morel et al. Crit Care 2010;14:R225



Antimicrobial Stewardship
0 POAOC TWV KOAALEPYELWV QTIOLKLGLOU

J 'OAot oL aoBeveic mov sloayovrat otnv MEO
*OpOLKO eMtixplopa,

*BpOYXLKEC EKKPLOELG A

*DapuyYLKO EMiXpLOPO OE U SLOLCWANVWLEVO

» 0TI CUVEXELO VO ETMAVEAEYXETOL O ATIOLKLOMOC 1-2 PopEC TNV
eBdopada pe AnPn opBLKoL eMYPLOUATOC

L KoAALEPYELEC ATOLKLOMOU, 0TV AlpatoAoyikr) Movada, Omwc Ko Tnv
Movada Metapdoxsvong Zupnaywv Opyavwv



Intensive Care Med (2008) 34:2130-2133
DOT 10.1007/s00134-008-1249-7 EDITORIAL

S0k Maximizing rates of empiric appropriate
. Depuydt TR i PR
D. Vogelaers antibiotic therapy with minimized use

of broad-spectrum agents: are surveillance
cultures the key?

= J€ A00eVEIC AMOLKIOUEVOUG ME AVOEKTLKA OTLG
KopBanevéueg foktApLa, To TOCOGTA AOLUWEEWY TTOU
akoAouBouv and moAvavOektikad ukpofia adopouv:

= 40% otou¢ aicBeveic MEO

= “50% 0TOUG OUOETEPOTEVIKOUC aloBDeveiq

Odényouv otnv EmtAoyn OpBolAoyiknc Eunelpikic Osparmneiag Kot
otnv Edappoyn Apecwv Metpwv Emtadnc
ywa MpoduAatn tnc Atacmopdc



Antimicrobial Stewardship
yvwon tng EménpLioAoyiac Tou VOGOKOUELOU

» H napakoAovBnon tTwv Tomkwv 6e60UEVWV AVTOXAC TOU
voookopeilou kat tdlaitepa otn MEGO amo to MikpoLoAoyLko
Epyaotnplo

» H evnuépwon twv latpwv kKat Twv dtadpopwv KAVIKwY
Eexwplota ava 4-6unvo

» H ouvexnc kataypoadn Tng KATOUVAAWGCNG TwV aVTLBLOTIKWY OTO
VOGOKOMELO KoL 0TI MEO bLlautepwg kataxwpnpevn ava 4-
6unvo



Antimicrobial Stewardship: petpa enadng

Opwg pnv §exvape ta Métpa ertadig LN

©PPe

TO BE WORN
UPON ENTERING,

» Adopd TN Xpron mModLAg, yavTlwv
(ndoka)

Ta Bafoupe TPV va UmoU e 0TO
dwuatlo

Ta adatlpolpe pwv va Byoupe amod to {
dwpuatio . : = A 7

! Anopovwon N opadomnoinon (cohorting) acBevwv
> AV ElVaL EPIKTO CUVIGTATAL N XPRON HLE TLOAU QVOEKTIKA BAKTAPLA KoL XPION AIOKAELOTIKOU TIPOCWIILKOU
OTTOKAELOTIKWV QVTIKE LLEVWV yLa KaBe

aoBevn pe moAuavBekTiko taboyovo

OMWG: TECOUETPO, 0TNOOOKOTILO Aropovwon og box otn MEO av edukto
b SYOAAOTIKGC KaBAPLOLAC OpYAVWY TIoU * Xuv-voonAeia pe aoBeveig pe to iSLo oTéAeXOG
HotpdZovtat pe GAAoug aoBevels Ty * Baowkn mpounoBeon 1 Xprion anokAELoTIKOU eKALSEVEVOU

kapbloypddog '* VOONA£UTIKOU MPOCWTILKOU







AMS: kotaAAnAn Beparneia 6 Chchrane

Cochrane Database of Systematic Reviews

Interventions to improve antibiotic prescribing practices for

hospital inpatients (Review)

Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, Gould IM, Ramsay CR, Michie S
Cochrane Database Syst Rev 2017:2:Cd003543.

« In the updated review of 221 studies (58 RCTs, and 163 NRS)
to improve prescribing for inpatients Davey et al documented the following:

« Appropriate: More hospital inpatients were treated appropriately
—according to antibiotiC prescribing policy With the intervention compared with
no intervention based on 29 RCTs of predominantly enablement interventions
(Risk Difference 15%, 95% Cl 14-16%; 23,394 participants; high-certainty
evidence).

 This represents an increase from 43% to 58%

« Duration: The duration of antibiotic treatment decreased by 1.95 days (95%
Cl2.22 to 1.67; 14 RCTs; 3318 participants; high-certainty evidence) from 11.0
days



AMS: Ovntotnta, dStapkeLa voonAeiog G fﬁ)‘r';:;“e

Cochrane Database of Systematic Reviews

Interventions to improve antibiotic prescribing practices for

hospital inpatients (Review)

Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, Gould IM, Ramsay CR, Michie S

 Mortality: The risk of death was similar between intervention and control
groups (11% in both arms), indicating that antibiotic use can likely be
reduced without adversely affecting mortality (RD 0%, 95% CI -1% to 0%;
28 RCTs; 15,827 participants; moderate-certainty evidence)

« LOS:

« Antibiotic stewardship interventions reduce length of stay by 1.12 days (95%
Cl 0.7 to 1.54 days; 15 RCTs; 3834 participants; moderate-certainty evidence)

» *LOS decreased - 8.9% (95% CI| -12.8 to -5) decreased.
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Current evidence on hospital antimicrobial stewardship @ "y ®
objectives: a systematic review and meta-analysis

Emelie C Schuts, Marlies E | L Hulscher, Johan W Mouton, Cees M Verduin, James W T Cohen Stuart, Hans W P M Overdiek, Paul D van der Linden,
Stephanie Natsch, Cees M P M Hertogh, Tom F W Wolfs, Jeroen A Schouten, Bart Jan Kullberg, Jan M Prins

Schuts et al. Lancet Infect Dis 2016. http:/dx.doi.org/10.1016/S1473-3099(16)00065-7

» Mortality:

» Guideline-adherent empirical therapy was associated with a relative risk
reduction for mortality of 35% (relative risk 0-65, 95% CI| 0-54—-0-80, p<0-0001)

» De-escalation of 66% (0-44, 0-30-0-66, p<0-0001).

H anokAlpakwon HElwVEL tn Ovntotnto!




Effect of antibiotic stewardship on the incidence of infection @ ®
and colonisation with antibiotic-resistant bacteria and |
Clostridium difficile infection: a systematic review and

meta-analysis Bauer et al. Lancet Infect Dis 2017

David Baur*, Beryl Primrose Gladstone*, Francesco Burkert, Elena Carrara, Federico Foschi, Stefanie Dobele, Evelina Tacconelli

MDR GNB Events/patient-days MDR GN infection Inddeat):e ratio
(95%
Before After / colonization
Apisarnthanarak et al®  MDR Pseudomonas aeruginosa 13/2889 1/1324 ; 0-08 (0-00-1-41)
Marra et aP® Imipenem-resistant Acinetobacter baumannii  23/8421 2/8066 —— 0-09 (0-02-0-39)
Apisarnthanarak et al®  XDR A baumannii 33/2889 21324 ————— 0-13 (0-03-055)
Takesue et al* Metallo-B-lactamase GNB 27/698794  6/635794 —e—i— 0-24 (0-10-0-59)
Cook and Gooch¥ Carbapenem-resistant P aeruginosa 44/220474 13/261318 ——— 0-25 (0:13-0-46)
Peto et al® MDR P aeruginosa 2/4280 1/4217 -— » 025(0.01-5:63)
Takesue et al® MDR GNB 39/698794  10/635794 —+—— 0-28 (0-14-0-56)
Arda et aP* Meropenem-resistant Acinetobacter spp 28/285606  10/308852  —e— 033 (0-16-0-68)
Leverstein-van Hall et al* MDR Enterobacteriaceae 9/19142 4/23583 036 (0-11-1-17)
Yeoetal® Carbapenem-resistant P aeruginosa 17/20469 8/21798 0-44 (0-19-1-02)
Arda et al® Meropenem-resistant P aeruginosa 8/285606 4/308852 0-46 (0-14-1.54)
Marra et aP* Imipenem-resistant Klebsiella pneumonice 6/8421 3/8066 » 052(013-2.09)
Marra et al* Imipenem-resistant P aeruginosa 15/8421 8/8066 H 0-56 (0-24-1:31)
Arda et aP® Meropenem-resistant A baumannii 45/285606  29/308852 —-—o— 0-60 (0-37-0-95)
Meyer et aP* Imipenem-resistant P aeruginosa 34/13502 33/21420 ——— ] 0-61 (0-38-0-99)
Yeo et al®? Carbapenem-resistant A baumannii 10/20469 9/21798 : » 0-85(0-34-2.08)
Zou etal® Meropenem-resistant P aeruginosa 185/834560 172/883500 e 0-88 (0:71-1.08)
Niwa et al*s Imipenem-resistant P aeruginosa 11/128146 15113873 » 1.53(0.70-3-34)
Aubert et al® Imipenem-resistant P aeruginosa 49/5100 44/2548 ‘ —— > 1.80(1.20-2.70)
Overall E o 0-49 (0-35-0-68)
PRI DN 0 05 10 15 20
Antibiotic stewardship | Antibiotic stewardship
programme effective |programme not effective




Effect of antibiotic stewardship on the incidence of infection @ “ )
and colonisation with antibiotic-resistant bacteria and
Clostridium difficile infection: a systematic review and

meta-analysis

David Baur*, Beryl Primrose Gladstone*, Francesco Burkert, Elena Carrara, Federico Foschi, Stefanie Débele, Evelina Tacconelli

Events/patient-days

Incidence ratio

| C. Difficile infection I (95% C1)
Before After
Cruz-Rodriguez et al*? 8/7026 216507 —a—— 0-11 {0-02-0-50)
Leung et a® 811373 1/1202 N : 014 (0-02-1-14)
McNulty et ale 37126144 16/30467 —ﬁ_: 0-37(021-0-67)
Price et al” 353/271538  258/373913 —— I 0-53 (0-45-0-62)
Malani et aP* 4612976 20/2408 — 0.54 (0.32-0-91)
Borde et al® 71/127596 20/55156 4 0-65 (0-40-1-07)
Libbert et al*? 156/310857 115/313060 —;—0— 0-73 (0-58-0-93)
Dubrovskaya et al™ 8/2551 7/2489 I + P 0-90(033-2-47)
Cook and Gooch¥ 134/220474 140/261318 ' ——— 0-94 (0-?4—1-18)
Schon et a® 182/169886  191/170541 L —t— 1.05 (085-1.28)
Franket al¥ £0/103573 48/91965 + 1-08 (0-73-1-61)
Overall ’ 0-68 (0-53-0-88)
P=802%, p=0-000 ] : ) I |
0 0.5 1.0 15 20
4+ —>
Antibiotic stewardship Antibiotic stewardship
programme effective programme not effective
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microsiotocy ANC Chemotherapy

Systematic Review and Meta-analysis of Clinical and Economic
Outcomes from the Implementation of Hospital-Based Antimicrobial

Stewardship Programs

Karanika et al. Antimicrob Agents Chemother 2016;60:4840

Styliani Karanika,® Suresh Paudel,® Christos Grigoras,® Alireza Kalbasi,” ("’ Eleftherios Mylonakis®

Infectious Diseases Division, Warren Alpert Medical School of Brown University, Rhode Island Hospital, Providence, Rhode Island, USA®; Medical Oncology Department,
Dana-Farber Cancer Institute, Boston, Massachusetts, USA®

« Consumption:

» Pooled percentage change of total antimicrobial consumption after the
implementation of ASPs was -19.1% (95%CI -30.1 to -7.5)

e Use of

restricted antimicrobial agents decreased by -26.6%|(95% Cl -52.3

to -0.8).

» Use of broad-spectrum antibiotics
e -18.5% (95% CI -32 to -5.0] for carbapenems
e -14.7% (95% CI| -27.7 to - 0.7) for glycopeptides
« Acquisition costs:
» The overal] antimicrobial cost decreased -33.9% |(95% CI -42.0 to -25.9)

« Location

In ICUs, the decrease in antimicrobial consumption was -39.5%|(95% Cl -

/£2.010 -b.4).



REVIEW Open Access

Value of hospital antimicrobial stewardship @
Antimicrobial Resistance

and Infection Control

programs [ASPs]: a systematic review

Dilip Nathwani', Della Varghese?, Jennifer Stephens” @, Wajeeha Ansari®, Stephan Martin” and

Claudie Charbonneau®

2019

4

« Hospital Costs
« Antimicrobial Costs
« Patient Costs

PATIENT OUTCOMES

+ Length of Stay
‘ - Infection-related

Readmissions

ANTIMICROBIAL USE

» Total Use
+ Antibiotic Days
+ Daily Defined Dose (DDD)

+ Restricted Antimicrobial Use

Value = Outcomes

Table 4 Cost savings compared with bed day costs around the world

Cos

t

United States
e —

European Union

United Kingdom

%nual Per Patient Cost Savings with w $732.00

Average Hospital Bed Day Cost, 2015 $2271 2

Estimated Cost Offset as a Bed Day Saved Annually 32%

€198.00

€328.64 [154, 155)°
60%

£304.00
£375.86 [154, 155]
80%

#Original WHO 2008 costs in IS were inflated to 2015 costs and converted to Euro or Pound Sterling



Clinical Infectious Diseases
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The Effect of Molecular Rapid Diagnostic Testing on
Clinical Outcomes in Bloodstream Infections: A Systematic

Review and Meta-analysis

Tristan T. Timbrook,'* Jacob B. Morton,"* Kevin W. McConeghy,” Aisling R. Caffrey,'** Eleftherios Mylonakis,’ and Kerry L LaPlante'**

'Rhode Island Infectious Diseases Research Program, Providence Veterans Affairs Medical Center, “Center of Innovation in Long Term Services and Supports, Providence Veterans Affairs Medical
Center, *Infectious Diseases Division, Warren Alpert Medical School of Brown University, Providence, and *College of Pharmacy, University of Rhode Island, Kingston

Timbrook et al. Clin Infect Dis 2017:64(1):15-23






EOHMEPI2 THZ KYBEPNHZEQZ

THZ EAAHNIKHZ AHMOKPATIAZ

TEYXOZ AEYTEPO Ap. dUAou 388
18 deBpouapiou 2014

ANODASEIS 11. To N. 3230/2004 (®EK 44/A") «ZUotnua Awoiknong
—_— pE 0TOXOUG, HETPNON TNE anodoTIKOTNTAS Kal AAAEG
ApBu. Y11 11114971 dlatdEeie.

Métpa, 6pot kat diadikaoieg yia v nNEdAnyn Kat Tov 12. Tnv unoupyikn andéeaon Y1/ok.4234/13.62001 (DEK

éAeyxo Twv AoluwEewv mou ouvdéovtal pe ) voon- [T. B'/733), «<Zuykpdtnon Emtponwv Noookopetakwv Aot-
Aela Twv aoBevav otoug Xwpoug Mapoxng Yyeiag. uu}geinv».

Arntapaitntn n Opyavwon os kaBe Nocokopeio EldLknNc «Opadag
Ermuttipnong tng KatavaAwonc kot tng Opong Xpnonc twv
Avtiiotikwv» (OEKOXA)
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AtevBuvtpla pappakeiov, Nolpwéloloyoc, AtevBuvtric MEO, AleuBuvtric Xelpoupytkng KAWLIKAG,
EKTIPOOWTTIOC LATPOC MovAS0G aVOOOKATACTAAUEVWVY

Ytevn ouvepyaoia pe E.N.A.
PATe)'(o]
=  Meilwon XpRong KApBAMEVEUWV = LELWOT OVTOXWV
" [pootaocia «mMOAUTIHWY avTiBloTtikwv» yia CRE
(colistin, fosfomycin, tigecycline, CAZ/AVI)
Kataypadr avroxwv = koworoinon (hot tuipata =2 ava KAWLKN) (UkpoBLoAoyLko)
Kataypadn katavaAwong aviiBLlotikwy ava KAWLKN (bapuakeio)
Exnaidevon mpoowrikol otnv epoppoyn HETPWV TPOANY NG VOCGOKOUELAKWY AOLHWEEWV
»  Emutponn eknaibevong
" MaBriuata ava KAWLKNA
"  YrneuBuvog ava KAWVLIKA

*"  Enotaoia tig Stadikaociag / emavainyn pobnuatwy
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Exbéoon odnywwv yia avripetwnion Aotuwéewv nov mdava epunAékovrat avIektikae Gram (-)
= £ykpion ano ENA = €ykpion ano A.2. VOOOKOUEIOU (ECWTEPLKOG KAVOVIOUOG)

A. Ilown oobeveic Ppioxovion og Kivéovo yia AoipmEN and avBeKTIKG
Gram oapvyTiKa swofoydva pe mopoyoy eupéoc  odouotos  B-
Aoxtapooov (ESBL):

1. Noonisio =2 nuépec to teievtaio tpipunvo

2. Afym ovofonkdy (Wiog  Kwohdves,  KEQoioomopives 1)
QUIVOTEVIKLAAIVES) TO TEAEDTOID TpipN VO

3. Awpévoviee o oikovug svympiog M o Wpipoto opoveidag ypovimg
Ty OV TV

4. Hiwia =70 gtcov

5. Iodiaries ouvyoonpomtes (Charlson comorbidity index > 3)

6. Zakyepoong dwpimg

7. Kobletnpuaopds  ovpoddyouw  (Folley) 1 ovpokoywoil yeypiopol o
oupOAOLUDESLD

Ta 1, 2 xou 3 awoTeA0VV AV TOVOUOLS TOPAYOVTIES KIVOUVOL Yol TNV TOPOLGTo AOTUMENS
and ESBL, evd ta 4, 5, 6 xou 7 amouitovv v Omoapin Ko OgVTEPOL TAPEYOVTOL
KIvOOUVOV.
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B. Avtjueraomon  ofgiog gughoveopindos  wkm ofgiog
apooteritidos of aobeveic pe kivéovo e ESBL(+) naBoydva:

(1) Piperacillin/Tazobactam 4.5 g 8dam popriong ae | dpo =2 axoiovbolduevo
and 4.5 g x 4_ge Jop éppan

(2) Exni 1wotopod  mponynleions yopriynong  PiperacillinTazobactam 1o
tehevtaio tpipnvo yopryeital Ceftolozane/tazobactam 1.5 g ova 8 dpeg

(3) Av o wobevijc kortotdoosrm m¢ enmmkdc Paost Tov g-SOFA (8o
kmmiple omd:  avoamvods >22/hemto, ovotolukn) mieon <100 mmHg,
duvon Tk alyyvon), oL entoyés mepthapPivouy:

(o) Evvdvaopd Piperacillin/Tazobactam 4.5 g 8dom péprone oe 1 dpo 2

axohovbobuevo and 4.5 g x 4 o8 Jopn Sy + Awyoylukosidn (my
veviopuki 5-7 mgkg 1 augotlvy 15-20 mpkg ae 1 dpa, n apdm d6om
epddon ovelopmitog veppukic Aetovpyiag km tpororowivial Baost GFR

o emopeves). H guvoyhoxoaisn yoprpyeiton v 3-5 nuépec

(B) Ceftolozane/tazobactam 1.5 g ovd 8 dpec + auvoyhokogidy o ovotépo

. =

o H Osponeic omowdlipowxdverar petd T Afyn 1OV omoTEEcpdtov T@V
Ko AlEpyEUDY Ko Tov aviifoypdppatog

o Eni amovoiog whvualc aviomoxmong eviog 72 wpov ewavextipudrol to
TEPIGTATIKG ard Aowadodoyo yio mbav yopiymon xepBomeviuns

. Evioxoualakis AOWnGEEl  (amooThpota, EVTOMIOUEVES
mepLrTovinides, gkKolTOpoTiniée, yorokvotiTidw, yohoyyelitide —
TEPOY  TOV CMOTEAECUOTIKOD YEIPOUPYIKOU 1) mopepfatikod
ghiyyov TNg gotiog) o acbeveic pe wivéuvo e ESBL ()
ruboyova:

(1) Aableviic pe fima £wc pétpras Bapitntag voonar

Movolsponeio pe Piperacillin/Tazobactam 4.5 g ddom gopriong oe | dpa >
axoiovbodpevo and 4.5 gx 4 oe Jopn Eyypon

(2) Zopomi vionon

(z) Ceftolozane/tazobactam 1.5 g ava 8 dpec + uezpovidaloin 500 mg ava 8
(hpez.
Enp. Exnl mopoyéviov  swddvou yie Aoipen ord  eviEpOKOKKD
(mpoPinuonikds  éheyyog  eotios,  ouderspomevie/avoCOKNTOSTOAN.
YEVIKEDpEVT)  Kokorldeln, molAamAés guvvoonpomies, waky  Opéym)
apoobéote aumxidim 2g x 6 N Povkouvkiyn lg x 2. Exi mopoyovoov

Kvdtvow v avbextikd evigpokokxko (VRE) (yvootdc amowmaouds amd
VRE, peropdoysvon frotog o AowwdEels  yoingdpov) mpoothikm
Avelodifng 600 me x 2 1 damropukimg 6 mg'ke24mpo.

1

(p) Piperacillin/Tazobactam 4.5 g ddon popnong oe | dpa & axoiovboduevo

and 4.5 g x 4 oe Jopn &ypuon +  Tymexkpkhivy 100 mg odprion =
axoiotbos 50 mg ava 12 dpeg

. =

o H Oepomeic omowlipok@verol Wetd tn ANyn ToOV OTOTEAECUGTOV TOV
KOAALEPYEUDY Kol TOU avTlfoypaLpaTtog
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ENITPONH NOZOKOMEIAKON AOIMOZEQN ’
NANENIZTHMIAKOY TENIKOY NOZOKOMEIDY NATPON (9 .mmﬂm THHMA

E@appoyi oxediou dpdonc ¢
Opddag Emmiipnong T KoTovakwong ko Trg YOV
OpBrig Xpong Twv AvniioTikwy OEK U ’, Fq

MPAIND NPAPIO

/
|

AnaporTqT Npounobeon o 1V Egopyoyn 10v Iy

1 Mo umapyovy Exbxo Evruna 0 xofic K
g1 v Eyxpion omo 1oV Aorpwkohoyo
yTdpara f YopAYNON 1wV Uno npootaoio Aviifio

Siou Apoong Vol

TIKGY Gno 10 GappoxLi0

2 0 Bepamwv laTpog vo (AT
- e 44 aweasw v BOXONTCION O

‘Eykplon AotpwéLloAayou !!!
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MANEMITHMIAKC NOZOKOMEIQ MATPON
OMAAA EMMITHPHIHE THE KATANAAQIHE KAl THE OP@HE XPHIHZ TOON ANTIBIOTIKON
EMITPOIMTH NOZOKOMEIAKQN AQIMDZEQN

AITIOANOTHMENH FYNTAIH XOPHIHIHZ ANTIBIOTIKON «YTO NPOXTAZIA»

‘Ovopa acBevolc: KAk
A.M. Noo:

ANTIBIOTIKO «¥YMO NMPOITAZIAR

MANEMITHMIAKO NOZOKOMEIO NMATPON
OMAAA EMTHPHIRE THE KATANAAQZHE KAl THE OPOHE XPHIHE TN ANTIBIOTIKOIN
EMTPONH NOZOKOMEIAKON AOIMO=EQN

. NOZOKOMEIAKH AQIMOZH

ANTIBIOTFAMMA

NOZOKOMEIAKH ZOBAPH ZHWH, ZHMOTIKO SHOCK(>48 QPEE META EIZATOTH H
NCPITEPA EQOION EXEI MPOHMHEEI MAPEMBATIKOE XEIPIZMOZ ETO
NOZOKOMEIO)

NOZOKOMEIAKH ADIMO=H ZE AZTOENH BAPECQE MAIXONTA (MES)H
ANOIOKATAZTAAMENO ME AIMATOACTIKH KAKOHSEIA/METAMOEIXEYIH ME
TEKMHPIOMENH ENTOZ TEAEYTAIOY TPIMHNOY ACIMO=H H ANOIKIZMO ANO
NASOMONO NOY NAPATEI KAPBANENEMAZEZ

MEPOMENEMH OOIOOMYKINH (ED)
NTOPINMENEMH KOAIMYKINH

EPTATENEMH KEQTAZIAIMH/ABIMIMAKTAMH
IMINMENEMH/ZIAAZTATINH

AIATNOZH - AOZOAOTA

AIATNOZH

HMEPOMHNIA

LAQZIOMNOTIA

AIAPKELA OEPAMEIAZ

AITIOAOITHIH SYNTATOrPAMHIHE

A. E=ONOZOKOMEIAKH ADIMO=H

ANTIBIOTPAMMA (EMIZYNAWH)

IYITAIH QEPANONTOZ — AITIOAOTHIH:

NOZOKOMEIAKH ADIMOZH (XQPIZ ZHWH H ZHMTIKO SHOCK) OTAN EXEI
MPOHIHSE| XOPHIHEIH KAPBAMENEMON H KOAIZTINHE KATA TH NOZHMELA

IYITAZH ©EPANONTOZ — AITIOAOIMHEH:

B. ANOIMO=H IXETIZOMENH ME XQPOYZ MAPOXHE (DPONTIAAZ YTEIAZ

ANTIBIOMPAMMA (ENIZYNAWH)

0 ©EPANGN IATPOE EMKPIZH ANO AQIMOZIOAOTO
HMEFOMHMNIA HMEPOMHMIA

ETKPIZH ETKPIZH ANMO AQIMOZIOADIO
IYNEXIZHI AFQTHE

>14 HMEPEZ

HMEPOMHNIA

AIMOKASAIPOMENOZ ME ZOBAPH IHWH, ZHNTIKO SHOCK

AZDENHE ME AIMATONOTIKH KAKOHE@EIA / METAMOZIXEYZH MYEAQY OZTONH
EYMIMAMIN OPTANCN + NPOZPATH NOZHAEIA 4+ ZOBAPH THWH / ZHNTIKO SHOCK

OYAETEPOMENIKOZ AZOENHE ME TNOETO ANOIKIZIMO ANC NASOTONO NOY
MAPATEI KAPBANENEMAZEE

IYITAZH @EPANONTOL — AITIOAOIHIH:

EMNIMONH @EPANONTOE ME
APNHTIKH IYITAZH NA
XPHIH TOY ANTIBIOTIKOY
AMNO AIMOZIONOTO

ANOMAIH NPOEAPOY EMITPONHE NOZOKOMEIAKON

ADIMO=ZEON

HMEFOMHMNIA
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QIOTEAEOLUATA:

* Melwon katavaiwonc kapPamnevepuwyv >50%

e Ava tpipnvo dedopeva avtoxwy yLo. avOeKTLKA OTLC KapParmevepec naboyova
OTLC KALVIKEC TOU VOOOKOLLELOU

e Kataypadn ESBL oteAexwv AoLUwEELC KovoTNTOC, EvaoBnoiec (y o
Pip/Tazo)

e maveA\adLKO Siktuo evomoinong twv npoomnaBelwv twv OEKOXA, pe eviaia
dopua kataypadng Twv oToleilwv (ouvepyaoia pe Aaikd Noookopeio)
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