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Evolution of Gram-negative Pathogens Has Caused
Widespread Drug Resistance

agrwbnE

Susceptible
gram-negative
pathogens Resistant

Escherichia coli

*TEM Resistant E. coli,
* SHV serine Pseudomonas
B-lactamases aeruginosa and
Klebsiella spp. Resistant E. coli,
1960s « ACrAB P. aeruginosa, Klebsiella
Ampicillin * blag, spp., Enterobacter spp.
* blasgy, « CTX-M-15
* AmpC-type e VIM
B-lactamases . IMP
* NDM-1
1980s _ * Porin defects
Cephalosporins « Metallo B-lactamases
Fluoroquinolones (1990s)
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Antimicrobial inactivation
B-lactam modification
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Avtoxn ota B-ACKTOULKA aVTLBLOTLKA

-B-AQKTOPAOEC
-LELWHEVN dLaTepaTOTNTA
-aAAayec otic PBPs

Kuplopxog pnxaviopog ota Gram-apvnTika ivo n
rnapaywyn B-Aaktapocwyv evw ota Gram-0Tika oL
aAAayEc otic PBPs.



MDR, XDR

® MDR: Avtoxn o€ TouAdyLotoV ® Auénpévn Bvntotnta
EVOL AVTLRLOTLKO aTto
TouAaxlotoVv 3 SLaPOPETLKEC

opASEC ® Napatetapgvn voonAeia

® XDR: Avtoyn o€ ToUAQXLOTOV Eval
avTLBLOTIKO aro OAec tic opadec ® Auénon kootoucg voonAeiog
£KTOC Qo 2




ANTOXH XTA B-AAKTAMIKA

B-AAKTAMAZES

‘ E-lactamases 3
+ Hf:' e

#—N (serine- and metallo- HN
o H‘”i F-lactamases) 0" oy “*%

-Etvar vopoAdoec. AnAadn ¥pnoiomTolovy vepo Y VoL OL0GTAGOVY
10 B-Aoktouko oaktoAtlo. Ta wpoidvta vOpOALGTC Elval adpavn.

N. TCouBeAEknCg



Ambler Classification of B-lactamases

B C D

Serine Metallo Serine Serine

(zinc-binding thiol)

TEM, SHY, NMD-1, IMP, AmpC, CMY
CTX-M, KPC VIM :

Enterobacteriaceae Enterobacteriaceae Enterobacter spp. Enterobacteriaceae

and and Citrobater spp. and
Non-fermenters Non-fermenters Non-fermenters

Ampicillin; cephalotin; - Cloxacillin:
penicillins; 37 gen Cephamycins;

. - Extended-spectrum
cephalosporins; Extended- Al B lactams 3rd-generat|on P

spectrum cephalosporins; cephalosporins cephalosporins;
carbapenems carbapenems

KPC-2 is the most prevalent class A carbapenemase in the world and can hydrolyze
the B-lactamase inhibitors clavulanic acid, sulbactam, and tazobactam.




E¢eAEn tnc EmOnuuoloyiac twv ESBLS

1990s

® Emkpatovvta Evlupa: SHV and
TEM types

® Kuplwg VOOOKOMELOKA OTEAEXN

® Klebsiella > E. coli

2000s
® EmkpatovUvta eviupa: CTX-M
types

® Kupilwcg AolpwEELC €K TNG
kowotntoc/UTls

® E. coli > Klebsiella



Timeline of introduction of carbapenems and
appearance of carbapenemases

Carbapenem introduction

Meropenem - 1996

Imipenem - 1985

Doripenem - 2007

Ertapenem - 2001

, o ° 3
1980 1990 e
‘ VIM-1 - 1997 | owa_48 - 2001
R - 1B

Carbapenemase detection

KPC, Klebsiella pneumoniae carbapenemase; NDM, New Delhi metallo-B-lactamase; OXA, oxacillinase;
VIM, Verona Integron-encoded-f- lactamase.
Suay-Garcia B, et al. Antibiotics 2019;8:122. doi:10.3390/antibiotics8030122.
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Carbapenemase-producing-KP by Type of
Carbapenemase, Greece
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HIGH RISK MDR CLONES WITH GLOBAL SPREAD

High-risk clone

Geographic distribution

Predominant resistance mechanism?2

Extent of resistance®

Escherichia coli
ST131

Klebseilla pneumoniae
ST258

ST11

ST340

ST512

ST147

ST15

Acinetobacter baumannii

ICLI

CC1/CC109
ICLII

CC2/CC92

Pseudomanas aeruginosa

ST235

ST111

Global

Global

South America, East Asia,

South Asia, Europe

West Asia, North America,

Europe

Europe, West Asia

North America, Europe,
East Asia, West Asia,
South Asia

North America, Europe

Global

Global

Europe, Asia, South

America, Africa
Europe

CTX-M-15

KPC-2, KPC-3
KPC-2, NDM-1, VIM, OXA-48

NDM, KPC, KPC-2, NDM-1

KPC-3

KPC, KPC-2, NDM-1, OXA-48, OXA-
48-like, VIM

OXA-48

NDM, OXA-23, OXA-58, VIM

NDM, OXA-23, OXA-24/40, OXA-58,
VIM

IMP, VIM

IMP, VIM,

MDR

XDR,
XDR,

XDR,

XDR,
XDR,

XDR,

XDR,

XDR,

XDR,

XDR,

PDR
PDR

PDR

PDR
PDR

PDR

PDR

PDR

PDR

PDR

Data extracted from Diene and Rolain CMI 2014; 20: 831



Despite these gains, CDC’s 2019 AR Threats Report
shows additional actions are needed to protect people.

+ antibiotic-resistant + deaths from antibiotic
) infections each year resistance each year

Plus: 223,900 cases and 12,800 deaths from Clostridioides difficile

AND INCREASES () )
wincreasss 4 315% 1124% 4 50%
CAUSED BY: Erythromycin-resistant Drug-resistant ESBL-producing
invasive group A strep  Nelsserla gonorrhoeae Enterobacteriaceae




LAV serious Threats

These germs are public health threats that require prompt and sustained action:

DRUG-RESISTANT
CAMPYLOBACTER

VA Urgent Threats

These germs are public health threats that require urgent and aggressive action:
DRUG-RESISTANT
CANDIDA

CARBAPENEM-RESISTANT
ACINETOBACTER

ESBL-PRODUCING
ENTEROBACTERIACEAE

VANCOMYCIN-RESISTANT

ENTEROCOCCH
CANDIDA AURIS

MULTIDRUG-RESISTANT

PSEUDOMONAS AERUGINOSA

DRUG-RESISTANT
CLOSTRIDIOIDES DIFFICILE NONTYPHOIDAL SALMONELLA

DRUG-RESISTANT
SALMONELILA SEROTYPE TYPHI

CARBAPENEM-RESISTANT
ENTEROBACTERIACEAE

DRUG-RESISTANT
SHIGELLA

STAPHYLOCOCCUS AUREUS

DRUG-RESISTANT

D, -

DRUG-RESISTANT
STREPTOCOCCUS PNEUMONIAE

DRUG-RESISTANT
TUBERCULOSIS




Attributable deaths and disability-adjusted life-years caused @ "k ®
by infections with antibiotic-resistant bacteria in the EU and

the European Economic Area in 2015: a population-level

modelling analysis

Alessandro Cassini, Liselotte Diaz Hégberg, Diamantis Plachouras, Annalisa Quattrocchi, Ana Hoxha, Gunnar Skov Simonsen,
Mélanie Colomb-Cotinat, Mirjam E Kretzschmar, Brecht Devleesschauwer, Michele Cecchini, Driss Ait Ouakrim, Tiago Cravo Oliveira,

CrossMark
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130 infections/100,000 population

6.5 deaths/100,000 population

[ Third-generation cephalosporin-resistant Echerichia coli and Klebsiella pneumoniae™+t,
aminoglycoside-resistant and fluoroquinolone-resistant Acinetobacter spp*, and
Pseudomonas aeruginosa* resistant to at least three antimicrobial groups
[ Carbapenem-resistant or colistin-resistant E coli, K pneumoniae, Acinetobacter spp, and P aeruginosa
3 Meticillin-resistant Staphylococcus aureus
Bl Vancomycin-resistant Enterococcus faecalis and Enterococcus faecium
B Penicillin-resistant and combined penicillin and macrolide-resistant Streptococcus pneumonie

o
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Cassini A, et al. Lancet Infect Dis 2019;19:56—6.




Predicted Deaths by Infections Caused by Antimicrobial
Resistant Organisms

AMR in 2050
10 million

Tetanus
60,000

Road traffic
accidents

1.2 million
AMR now -
700,000
(low estimate)

BEEN L
Measles Cholera
130,000 100,000~
120,000

Diarrhoeal
disease Diabetes
1.4 million 1.5 million

Jim O Neill



Antibiotic Resistance Spreads Easily Across the Globe

Resistant bacteria and fungl can spread across countries and continents through people, animals, and goods.

One billion people cross through international borders each year. This includes
350 million travelers arriving in the United States through more than 300 points of entry.

A resistant threat anywhere can quickly become a threat at home.
Global capacity is needed to slow development and prevent spread of antibiotic resistance.







A ONE HEALTH CHALLENGE
The Interconnected Threat
of Antibiotic Resistance

Resistance happens when germs (bacteria and fungi) defeat the drugs designed to kill
them. Any antibiotic use—in people, animals, or crops—can lead to resistance. Resistant
germs are a One Health problem—they can spread between people, animals, and the
environment (e.g., water, soil).

Examples of How Antibiotic Resistance
Affects Humans, Animals & the Environment

People

Some types of antibiotic-resistant
germs can spread person to person.
“Nightmare bacteria” carbapenem-resistant

Enterobacteriaceae (CRE) can also survive {

and grow in sink drains at healthcare

facilities and spread to patients and to the A W
-l -

environment through the wastewater.

7= Animals

Resistant germs can spread between
animals and people through food or
contact with animals. For example,
Sa/monella Heidelberg bacteria can
make both cattle and people sick.

~
=
=

Environment

Antibiotic-resistant germs can spread in
the environment. Aspergillus fumigatus,
a common mold, can make people with
weak immune systems sick. In 2018,
resistant A. fumigatus was reported in

.
I
I
I

three patients. It was also found in U.S.

crop fields treated with fungicides that

are similar to antifungals used

in human medicine.




Oeparnelo AolpLwéewy amo Baktnpla mou Mapayouv ESBL
(IDSA 2020)

Source of Preferred Treatment Alternative Treatment
Infection (first-line options not available or tolerated)
Cystitis Nitrofurantoin, trimethoprim- Amoxicillin-clavulanate, single-dose

sulfamethoxazole

aminoglycosides, fosfomycin (E. coli only)

Ciprofloxacin, levofloxacin, ertapenem,
meropenem, imipenem-cilastatin

Pyelonephritis

Ertapenem, meropenem, imipenem-cilastatin,

or cUTI ciprofloxacin, levofloxacin, or trimethoprim-
sulfamethoxazole
Infections Meropenem, imipenem-cilastatin, ertapenem

outside of the
urinary tract

Oral step-down therapy to ciprofloxacin,
levofloxacin, or trimethoprim-
sulfamethoxazole can be considered?.




Carbapenem Resistant Gram negative Organisms (WHONET,
Greece 2020)

Pathogen Medical Wards Surgical Wards

Acinetobacter 90% 95% 97%

Pseudomonas 34% 32% 39%

Klebsiella 46% 61% 87%



7477 Episodes of Infections Caused by Carbapenem
Resistant Gram-negative Bacteria

Department Source of Infection
®* Pneumonia 34.0%

*ICU 51.7%

®* Bacteremia 31.3%
®* Medicine 31.7%

®* UTls 22.8%
®Surgery  16.6%

* SSi 11.9%

Hellenic Center for Disease Control and Prevention (KEELPNO)



Therapeutic Options for CR-GNB Infections

® Colistin
e Colistin eAminoglycosides * Colistin
eFosfomycin Tigecycline eTigecycline
eAztreonam eFosfomycin oSulbactam
«Ceftolozane/tazobactam »Ceftazidime/avibactam eTMP/SMX

.- . eMeropenem/vaborbactam
oCeftazidime/ avibactam . -
. eImipenem/relebactam -Mlnocycllne

Cefiderocol

eAztreonam/avibactam eCefiderocol

of li .
ravacycline eEravacycline



The 10 X 20 Initiative: Pursuing a Global
Commitment to Develop 10 New Antibacterial Drugs
by 2020

Infectious Diseases Society of America®

Infectious Diseases Society of America, Arlington, Virginia

Bad Bugs
Need Drugs

=20

Ten new ANTIBIOTICS by 2020




Spectrum of activity of new antibiotics

ESBL CRE-KPC CRE-OXA48 CRE-MBL DTR P. Aeruginosa DTR Acinetobacter
BL/BLI Combination
e Ceftolozane/Tazobactam D L) () L g é ]
e Ceftazidime-Avibactam D L @ L L L
e Imipenem-Relebactam @ L 3 L g {
e Meropenem-Vaborbactam D L L L L L
e Aztreonam-Avibactam L L L é g L
e Cefepime/Zidebactam @ D @ D D D
e Meropenem/Nacubactam D L D L L L
e Ceftaroline/Avibactam @ [ D D L (]
Novel Cephalosporine
e Cefiderocol L @ L [ L @D
Novel Amynoglicoside
e Plazomicin L @ g ‘ g g
Novel Tetracycline
e Eravacyclin @ L @ @ L L
e Murepavadin L L L L L L

BL/BLI, B-lactam/B-lactamase inhibitor; CRE, carbapenem resistant Enterobacteriaceae; DTR, difficult-to-treat resistance; ESBL, extended-spectrum beta-lactamase;
KPC, Klebsiella pneumoniae carbapenemase; MBLs, metallo-B-lactamases.
Bassetti M, et al. Antibiotics 2020;9:632. https://doi.org/10.3390/antibiotics9090632.



Neotepo n MNaAkato AvTBLoTKo?



RCTs in the Treatment of CRE Infections

* McKinnell JA DOI: 10.1056/NEJMc1807634
* Plazomicin based regimen vs Colistin based regimen for HAP/VAP and BSI

 Wunderink R Infect Dis Ther 2018; 7: 439
* Meropenem-vaborbactam vs Best available therapy for HAP/VAP and BSls

* RESTORE IMI 1 CID 2019

* Imipenem-relebactam vs Imipenem plus colistin for imipenem nonsusceptible
bacterial infections



Cefiderocol vs BAT

100 »  HAP/VAP/HCAP BSI/Sepsis cUTI
N=67 (C:45, B:22) N=47 (C:30, B:17) N=36 (C:26, B:10)
80 A
0 m Cefiderocol (N=101) mBAT (N=49)
o
=60
o
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c 40 (11/30)
O
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Ceftazidime—avibactam vs other regimens in
the treatment of CRE

 Observational studies

— Van Duin D, et al. Clin Infect Dis 2018;66(6):163-71.
CAZ-AVI based (n=38) vs colistin based (n=99) therapy. IPTW-adjusted all-cause
hospital mortality 30 days after starting treatment was 9% (C—A) versus 32% (CS)

— Tumbarello M, et al. Clin Infect Dis 2019;68(3):355-64.
For KPC BSls treatment with CAZ—-AVI was independent predictor for 30-day survival

— Ackley R, et al. OFID 2019;6(Suppl 2):S303.
CAZ-AVI (n=105, the majority in combination with another agent) vs
meropenem-vaborbactam (n=26, 3 received combination). Composite end point, no
difference in clinical success, 3 isolates in CAZ—AVI group developed resistance, none
in the meropenem—-vaborbactam group

BSI, bloodstream infections; CAZ—AVI, ceftazidime—avibactam; CRE, carbapenem resistant Enterobacteriaceae; IPTW, inverse probability of treatment weighting; KPC, Klebsiella pneumoniae carbapenemase.
Van Duin D, et al. Clin Infect Dis 2018;66:163—-71; Tumbarello M, et al. Clin Infect Dis 2019;68:355—64; Ackley R, et al. OFID 2019;6(Suppl 2):S303.



Cumulative probability of survival of 142 patients with KPC-
producing K. pneumoniae BSls according to treatment regimen

1.0
= Ceftazidime/avibactam
g 0.9
= | L T S
= 0.8
_
<
S
2 07 Other antimicrobial agents
5
]
=
E oo
~ HR, 0.37; 95%Cl, 0.19-0.71; p= 0.003

0.5

0 7 14 21 28
Days

Karaiskos | et al J Antimicrob Chemotherapy in press



Efficacy of ceftazidime—avibactam plus aztreonam
in patients with bloodstream infections caused by
MBL-producing Enterobacterales™

Cox@egressionZnalysis@fFactorsl
independentlyssociated@withEB0O-dayl

Kaplan@eierBurvivalXurvesl
according@o@reatment@egimensh

mortality® (CAZ-AVIBlusBATM®ersus@AAs). 7
Variablel HREF95%[XI)E]
Cardiovascularf 6.62.8-15.8) .
diskl :
Transplanta9onl 3.5H1.4-8.7) b
SOFAR] 1.2H1.1-1.3)F
CAZAVIBATME 0.17{0.07-0.4) e

*Based on Prof Daikos’ personal experience.

ATM, aztreonam; BSI, bloodstream infection; CAZ-AVI, ceftazidime—avibactam; Cl, confidence interval; HR, hazard ratio; MBL, metallo-B-lactamase; OAA, other active antibiotics;
SOFA, sequential organ failure assessment score.

Falcone M, et al. Clin Infect Dis 2020; ciaa586. doi: 10.1093/cid/ciaa586 (Epub ahead of print).



Eotia Aoipwéng Npwtn emloyn AgUtepn emloyn

Muelovedpitda r cUTIs

KPC i OXA-48

VIM f; NDM

VIM n NDM o€ cuvbuaouo

pe KPC f; OXA-48
NOLUWEELG EKTOG OUPOTIOLNTLKOU

KPC 1 OXA-48

VIM fj NDM

VIM i NDM o€ cuvduaouo

pe KPC 1y OXA-48

KedptaQldiun/afumpaktaun

Kedtaldipun/apumpuaktaun + altpeovaun

Kedtaldipun/apumpaktaun + altpeovaun

KeptallSipun/afumpaktaun
apwvoyAukoaoidn 1 koAlotivn

Kedtaldldipun/apunuaktaun + altpeovaun
+ apvoyAukooidn 1 koAotivn

KeptallSipun/afumpaktaun +
altpeovaun * apwvoyAukooidn n
KoAlotivn

Qwodopukivn A koAwotivn
Kedtaltdipun/apumpaktaun

ApwoyAukooidn ) KoAotivn

4

Ddwodopukivn § peponevéun gav MIC <8 mg/L

Juvduaouog U0 K TWV KATWOL
QVTLULKPOBLOKWY TIOPOYOVTWY avVAAoya e
10 €l60¢ NG Aolpwéng

QOwodopukivn, apwvoyAukoaoidn,
KOALOTLVN, TLYKEKUKALVN | LEPOTIEVEUN EQV
MIC <8 mg/L

H tiykekUuKAlvn tpoTIpdTaL o
EVOOKOIALOKEG AOLUWEELG KAl AOLUWEELG
SEPUOTOG KAl LAAAKWY HopLwV



Mn ‘Eykopn ‘Evopén ApaoTikig
AVTLULKPOBLaKNC AYWYNC

* 40% twv acBevwv pe Aotlpwén amo CR-Gram apvntiko BaktnpLo
AopBAavel pn SpAOTLKN) EUTIELPLKN OVTLULKPORBLOKN aywyn

* KaBuotepnon evapénc SpaoTikNC avTLplkpoflokne aywync kata 30
WPEG

* KaBe wpa kabuotepnonc otnv Evapén SPAOTLKNC OVTLULKPOBLAKAC
aywyng oTo onmTko aocBevn avéavel tn Bvntotnta Katd 7%



Clinical prediction tools

* Local epidemiology

* Individual patient risk factors
— Comorbid conditions
— Cumulative exposure to antibiotics
— Prior hospitalisation
— Surgery or other interventions

* Infection-related factors
—ICU, non-ICU
— Source of infection
— Severity of infection

ICU, intensive care unit.
Speaker’s personal opinion.



2UOTAOELG yLOL TN XOprynon Tou cuvouaopoU
Kedtaldvtipn-ABLUTOKTALLN
(0Obnylec Tng EBVIKAC Emttportr)c AvTLBLoypapuatoc)

Eunelpikn Oepaneia

* Mrnopei va xopnynOei eni kAwvikng unoypiag Aoipwéng, o
aoBeveic pe mapayovteg Kivduvou yia Aoipwén amo CPE, onwc:

* A. Mponyoupevn Aoipwén n amnowiopo ano CPE mou nopayet
KPC i OXA-48.

e B. NoonAeia oe MEO 1o teAeutaio e€aunvo.

* I'. NoonAeia otov i610 OO pE yWWOTOUG POPELG TWV
LULKpOBLwY auTtwv.

Kot £Xovtec TOUAAXLOTOV £va OO TOL TTOLPOLKALTW

* 1. Kataotaon tov §eviotn: Bapewg naocyovteg, acbeveig MEO,
OVOOOKOTECTAAUEVOL A0BEVEILC.

* 2. Baputntat Aomwinq AoBeveic ue ocoBapn onyn,
ONTITLKH KOTOUTT r] laL.



ORIGINAL ARTICLE EPIDEMIOLOGY

Risk factors for carbapenem-resistant Klebsiella pneumoniae bloodstream

infection among rectal carriers: a prospective observational multicentre
study

M. Giannella', E. M. Trecarichi?, F. G. De Rosa®, V. Del Bono?, M. Bassetti®, R. E. Lewis', A. R. Losito?, S. Corcione3, C. Saffioti?,
M. Bartoletti', G. Maiuro?, C. S. Cardellino3, S. Tedeschi', R. Cauda?, C. Viscoli?, P. Viale' and M. Tumbarello?

TABLE 2. Logistic regression analysis of risk factors for

CR-KP BSI development in rectal carriers Valldatlon Of the sco re
ricscore | Score <7: infection 6.3%

OR (95% CI) P-value point

Admission to ICU 05-2.59) 0.03 @ Score 27: infeCﬁOn 84.8%

l.
Invasive abdominal procedures 1.16-3.04) 0.01
I

1. 2
. 3
Ch h /radiation th 3. .78-5.29) <0.0001 4 11y 71 . cy
e e e G s 44y 00001 5 parsics e Sensitivity: 92.9%
ICU), intensive care unit; OR, odds ratio. - S p e C Iﬁ C I ty : 8 5 %

— — —. p—~.

(risk per each additional site)

Giannella M, et al. Clin Microbiol Infect 2014;20:1357-62; Cano A. Clin Infect Dis 2018;66:1204.



Tayeta Atayvwon pe Moplakec MeBodouc n AAEC
MeBodouc

* EAattwon Bvntotntac

* EAattwon tou xpovou evapénc OpAOTLKNG AVTLULKPOBLAKNAC
aywyng

* EAatTtwon Xpovou nopapovrc 0To VOOOKOUELD



Tayeta Atayvwon

* Juvdpoutkn dtepevvnon (m.x FilmArray)

* T2 (Candida, Bacteria, pnyxoviopot avtoxng)
* MALDI-TOF MS

* Next generation sequence

* Accelerate Pheno Test (17 maBoyova og 90 Aemtta, MIC og 7 wpec)
* CRISPR



RAPID COMMUNICATION

Detection in two hospitals of transferable ceftazidime-
avibactam resistance in Klebsiella pneumoniae due to

a novel VEB [3-lactamase variant with a Lys234Arg
substitution, Greece, 2019

. Voulgari*, S.D. Kotsakis?, P. Giannopoulou?, E. Perivolioti3, L.S. Tzouvelekis*4, V. Miriagou*
Laboratory of Bacteriology, Hellenic Pasteur Institute, Athens, Greece

Department of Clinical Microbiology, Thriassio General Hospital, Elefsina, Greece

. Department of Clinical Microbiology, Evangelismos General Hospital, Athens, Greece

. Department of Microbiology, Medical School, University of Athens, Athens, Greece

pUWNRM

Correspondence: Vivi Miriagou (miriagou@pasteur.gr)

RAPID COMMUNICATIONS

Outbreak of KPC-2-producing Klebsiella pneumoniae
endowed with ceftazidime-avibactam resistance

mediated through a VEB-1-mutant (VEB-25), Greece,
September to October 2019

Irene Galani?, Ilias Karaiskos?, Maria Soulit, Vassiliki Papoutsaki3, Lamprini Galani2, Aikaterini Gkoufa2, Anastasia Antoniadou?,

Helen Giamarellou?

1. Infectious Diseases Laboratory, 4th Department of Internal Medicine, National and Kapodistrian University of Athens, Athens,
Greece

2. 1%tInternal Medicine & Infectious Diseases Department, Hygeia General Hospital, Athens, Greece

3. Infectious Diseases Laboratory, Hygeia General Hospital, Athens, Greece

Correspondence: Irene Galani (egalani@med.uoa.gr)

KPC, Klebsiella pneumoniae carbapenemase.
Voulgari E, et al. Euro Surveill 2020;25. doi 10.2807/1560-7917.ES.2020.25.2.1900766; Galani |, et al. Euro Surveill 2020;25. doi: 10.2807/1560-7917.ES.2020.25.3.2000028.



FRONT-END STRATEGY

BACK-END STRATEGY

Preauthorization
and restriction

v

Antibiotic prescription
(by primary team)

Prospective audit
and feedback
Antibiotic prescription
(by primary team)

v

First few doses permitted
for selected antibiotics

Day1: review dose and
possibility of IV-to-oral switch

v

|
Day 4: review appropriateness

Institution restriction criteria
for selected antibiotics

considering microbiological
culture results

|
Day 7: review duration
of therapy

v

Antimicrobial stewardship team or infectious diseases physician

antibiotic treatment

Approval l Intervention to optimize

Patient

ASP, antimicrobial stewardship programme; IV, intravenous.

Chung GW, et al. Virulence 2013;4:1-7.

Continues unless intervened by ASP




Common strategies used among institutions

e Restricted formulary: 80%
* Education: 77%
* Prospective audit and feedback: 66%

* Prior approval: 38%

Pop SD, et al. Infect Control Hosp Epidemiol 2009;30:97—-8.



ANTIMICROBIAL STEWARDSHIP
Treatment algorithm

Start Smart Then Focus

DO NOT START ANTIBIOTICS IN CLINICAL REVIEW & DECISION
THE ABSENCE OF CLINICAL AT 48-72 HOURS
EVIDENCE OF BACTERIAL
INFECTION

Clinical review, check microbiology and make
a clear plan. Document this decision

Take thorough drug allergy history

Initiate prompt effective antibiotic treatment
within one hour of diagnosis (or as soon as R/ $5 crad switch ot
possible) in patients with severe sepsis or Cheings atiblotic Decision & Next
life-threatening infections® ; Review Date or
Comply with local antimicrobial prescribing ' Conlm.ue Stop Date
guidance . OPAT

Document clinical indication (and disease

severity if appropriate), dosef and route® DOCUMENT ALL DECISIONS

on drug chart and in clinical notes

Include review/stop date or duration | = I
o mceted ; s S .
Obtain cultures prior to commencing M Besrie it m,mgcom' m'fug,o,ds,gm,,mg,ps}ms,i pf
therapy where possible (but do not delay PAccordingto weight/age in children refer to local formulary or BNFe
"Use appropriate route in line with severity/patient factors
therapy) ‘Outpatient Parenteral Antibiotic Therapy

STOP Document

IV, intravenous; OPAT, outpatient parenteral antibiotic therapy.
Antimicrobial Stewardship Toolkit for English Hospitals, Public Health England. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/417032/Start Smart Then Focus FINAL.PDF. Accessed October 2020.



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417032/Start_Smart_Then_Focus_FINAL.PDF

Impact of antimicrobial stewardship

programmes

Intervention for a More Successful OQOutcome

* Interventions to improve
antibiotic prescribing in
hospitals:

« 89 Studies until 2009
« 55 from North America
« 37 from Europe
« 3 from Far East
» 3 from South America
« 2 from Australia

- Persuasive and restrictive
interventions

SSI, surgical site infections.
Davey P, et al. Cochrane Database of Systematic Reviews 2013: CD003543.

- Evidence to support

beneficial impact on:

« Decrease in antibiotic use does
not increase mortality and can
improve clinical outcomes

« Better use of antibiotics will
reduce SSl's

» Decrease and better use of
antibiotics reduces/stabilizes
resistance and C. difficile

- Emerging data on cost-
reduction




2 RESEARCH Open Access

Pre-i%*onlﬂ eBS|slatal @ntalnlng Carbapenemase_prodUCIng C:ec.kz)r
January2010.2 Klebsella pneumoniae in an endemic -

May2011R .
eAc, velBurveillance@nEdmissionEndAveeklyl Settl ng
eHandhygiene

eSepara, on®DfRarriersrinfectedipa, entsl
First[interven*onEI «Stafftohor, ngd
%Odm eContact@brecau, onsfil

June2011-2 eEnvironmental@leaningl
December®20127  *BSIsRiatal

eAc, veBurveillance®nZdmission

eHandbthygienel® o 2
. © ®©
o eSepara, onDfRarriers®rinfected@pa, entsk ; ©
] *onk? =
Secondnt.er(;lgn oni «Stafftohor, ngf o GC)
perio 0
eContactibrecau, onsl#l 8 ©
@ . ) 5
January®2013-7 eEnvironmental@leaning c o
)
June20132 *BSlsiHata ? 2
m ~
=
eHandmhygiene
2 eSepara, on®DfknownRarriers®riinfectedipa, entsk
Thirddinterven* onl *Staffitohor, ngd
periodE eContact@brecau, onsf#
. . EBK J
eEnvironmental®@leaning@ 0
July2013-@ *BSIsEatal — T T T T T T T T T T T T T T T T T T 1
December2014X 2010 S O aDec2d 0 A durO T S OakDecot T AR ur2OTS t OaDec2d s A0 O Decos  AB 2Ot T Oet-Dec2014

SpyridopoulouZt&l.@oi.org/10.1186/s13756-020-00766-x



Integrated, evidence-hased,
modular strategy with
complementary intervention
programmes for reducing the
clinical burden of infections caused
by multidrug resistant (MDR)
bacteria in high endemic settings.

Infection Prevention &
Control (IPC) Programme

P

Antibiotic Stewardship
(ABS) Programme



