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< News & events 33000 people die every year due to infections
with antibiotic-resistant bacteria

Attributable deaths and disability-adjusted life-years caused
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 Hogberg, 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,
Marc J Struelens, Carl Suetens, Dominique L Monnet, and the Burden of AMR Collaborative Group™



Antimicrobial Resistance burden,

EU/EEA, 2015
N of Resistant infections 671.689

— HCAI 63:5%
 Overall Infections P'x 2.5 since 2007

e Similar DALYs to the combined burden of
—HIV, influenza, and tuberculosis

—in the same year in the EU and EAA

Cassini A, et. Lancet Infect Dis. 2019;19:56—66
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Figure 3: Burden of infections with antibiotic-resistant bacteria in DALYs, EU and European Economic Area, 2015
Cassini A, et. Lancet Infect Dis. 2019;19:56—-66



« EmavakaAvPn» mmakalwyv avtiBLotikwy vovTtl
TWV oLYXPOVWYV TIOAUAVOEKTIKWV Baktnpiwv

frontiers in REVIEW ARTICLE ==
lished: 20 October 2014
MICROBIOLOGY dm:plug iIBBEB;‘frrn:DQ(J]?fIrJébb] @

A new strategy to fight antimicrobial resistance: the revival
of old antibiotics

Nadim Cassir'?*, Jean-Marc Rolain' and Philippe Brouqui'**

* [MeploplOpEVN AVATITUEN VEWY AVTLBLOTIKWV

* MEeLWUEVN XPON OPLOUEVWV TTOAOILWV
aVTIBLOTIKWV Tl dekaeTiec = dtatApnon
QVTLULKPOPBLOKNC SpOOTLKOTNTOC

* H KALVLKN aVATTTUEN KoL EYKPLON TOUC EYLVE XWPLC
TLC oUYPOVEC amattnoele/mpodlaypadec

e ToélkOTNTA YLO OPLOMEVA ONUAVTLKN

Cassir N, et al. Front Microbiol. 2014;5:551



[MPWTOTIOPEC OWVAOKOTINOELC TNG NON UTIAPYXOUV OO
«BappevVNe» yvwonc ya tie NoAvpuéiveg, 2005-2006

LAZRNDN-VANIMN REVIEWS OF ANTI-INFECTIVE AGENTS

Louis D. Saravolatz, Section Editor

Colistin: The Revival of Polymyxins for the Management
of Multidrug-Resistant Gram-Negative Bacterial Infections

Matthew E. Falagas'*® and Sofia K. Kasiakou'
Clinical Infectious Diseases  2005;40:1333-41

Colistin: the re-emerging antibiotic for multidrug-resistant
Gram-negative bacterial infections

Jian Li, Roger L Nation, John D Tumidge, Robert W Milne, Kingsley Coulthard, Craig R Rayner, David L Paterson
Lancet Infect Dis 2006; 6:
589-601



Avaloyio apBpwv yia tic MoAvpuéivec oto PubMed
KOLTOL TO TIEPACLLOL TWV ETWV
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KoAlotivn (moAvpuéivn E)

AmtopovwOnke to 1947 ano tov Bacillus polymyxa var.
colistinus

Nepaoe otnv adavela Aoyw vPnAnc veppotoLlkotnTag
LLETA TNV EL0AYWYN TWV OLULVOYAUKOGCLO WV
AVTLULKPOBLOKO Ao
— AegpoPla Gram-apvnTLKA, EKTOC ato ibn Proteus-
Providencia-Morganella, Serratia marcescens,
Burkholderia cepacia, Neisseria spp.

Apadon: ouvdeon pe AumomoAvocakyopilolo eEWTEPLKNC
nepBpavnc — BaktnpLOKTOVOC



2TOX0C: e€wTtePLKN LeEpPBpavn Gram(-)
(AutomtoAvoakyapidio — Awutidio A)
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Aev anaitei noA\anAaoialopeva Baktnpia

[MpokaAci diatapaxn HENBPAVNG, dlapuyn KUTTAPIKOU TTEPIEXOMEVOU,
KUTTOPIKO BdavaTto

In vitro Taxeia BakTnpIoKTOVOC dpaon

In vitro onuavTikn avTievOoTo&IVIKN OpaoTIKOTNTA



KoAlotivn, eva ouvOeTO PAPUOKO

Miypo KATIOVIKWY KUKALKWV AUuto-dekarmemtidlwy
— KoAlotivn A kat B ta KuploteEpal CUOTOTLKA
e AtadpEpouv oto Autapo ofu

Oeukn KoAlotivn: oAU ToéLkn (xoprnynon Hovo per os N
TOTILKA 0€ TIANYECG/EAKN)

Colistimethate sodium (CMS): abpavec po-pappako

— MNpooBnkn peBavocouAdovikwv opadwv oTLg
apLVopAdec Tou SLaptvoBoupuplkol o€€oc

— 5 dladopeTikeg BEoeLg Tou poplou =>
32 (2°) mBavot cuvduaopol

— Xopnyettal evbodEAPLA, WC ELOTIVEOUEVO, N
evbokowLakd/evbopaylaiwe oto KN2

MoAupuéivn B (B1 kat B2): Stadpopa amod koAwotivn o 1
OLMLVOED

Bergen PJ, et al. Antimicrob Agents Chemother. 2006;50(6):1953—-8



Xnuikn doun koAwotivne (A) kot CMS (B)

Y-NH,

(a)L-Dab —; D-Eeu —p L-Leu

Fatty acid |—¥ (a)L-Dab — L-Thr —» (a)L-Dab — (a,y)L-Dab

-
| | "\ L-Thr «— (o)L-Dab 4— (a)L-Dab

Y-NH, Y-NH,
Y-NH, Y-NH,

(a)L-Dab —— D-Leu —P L-Leu

v

Fatty acid — (a)L-Dab — L-Thr —» (a)L-Dab — (a,y)L-Dab

N L-Thr ¢— (a)L.-Dab <4— (a)L-Dab
Y-NH Y-NH
y-NH Y-NH
CH, CH,
CH, CH,
SO.H SOH
SO.H SO.H

Nation RL, et al. Lancet Infect Dis. 2015;15(2):225-34



IV CMS: ocUvBetn papoKoKLVNTLKN

Colistimethate
(Pro-drug)

Collstln
(Active)

Renal clearance
= 60% Excreted unchanged

Hydrolysns

-

Non - renal clearance

Colistimethate sodium (mtpo-
$apuako)

MukpOC xpovoc nuiostac {wng
(~2 h)

To CMS amofaAetal ota ovpa
Kotd 60%

YOpoAUETOL OTOV OPYAVIOUO OF
SpaoTikO papuako (KoAlotivn
A kot B) og mocooto 30%

To moocooto udpoAuong
avéavetal i vePpLKAG
OVETIAPKELOC

Markou N, et al. Clin Ther 2008; 30:143-151
Mohamed AF, et al. Antimicrob Agents Chemother. 2012 Aug;56(8):4241-9



Apaotikn KoAlotivn: doppakoKLvnTKN
KoAlotivn: peyaloc xpovocg nuoeiac {wng
oUUdwva pLE veoTepeC peAETeC (14-18h)
EkTeTapMEVN cwAnvapLaKn Emavappodnon
AmtoBaAAeTol ano pn vedplkec 0douUC
>taBepa emineda Spaotiknc KoAloTivne otov
0pO
— KaBuotepouv apketa
— JXETLKA XA LNAQ, KOVTQ 0€ Oplo evacOnolog

Li J, et al. Antimicrob Agents Chemother. 2003;47(5):1766—70

Lu Q, et al. Intensive Care Med. 2010;36(7):1147-55
Imberti R, et al. Chest. 2010;138(6):1333-9



Ateloduon KoAlotilvng o€ LotouC

* [lvevpovag: xapnAad emnineda pe iv xyopnynon
— Avtikpouopeva KALVIKA Sedopeva

. Kommeq LEAETEC EXOUV BpeL LN avixvevuolpa enimeda oto
UYPO Ttou emaAeidel TLC KUPEALDEC

— Mrmopet va avénBouv pe xopniynon vepelomolnuevng
KOALoTlvNG

o KNZ: evboppaxlaio/svdokotAakn xopnynon
* QOupa:
— KoAlotivn emavappodatal EKTATAUEVA 0T VEPPLKAL
ocwAnvapLa
— To CMS amoBai\etal ota ovpa (~60%)
* YopOAuon o€ evepyo KoAlotivn (emimedo tou
OUPOTIOLNTLKOU;)

Imberti R, et al. Chest 2010; 138:1333-1339

Markou N, et al. Chest 2011; 139:232-233

Marchand S, et al. Antimicrob Agents Chemother 2010; 54:3702—-3707
Korbila IP, et al. Clin. Microbiol. Infect 2010; 16:1230-1236

Li J, et al. J. Antimicrob. Chemother 2004; 53:837-840
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Poudyal A, et al. J Antimicrob Chemother. 2008 Dec 1;62(6):1311-8
Skiada A, et al. Int. J. Antimicrob. Agents 2011; 37:187-193



Aoon KoAlotivng

Contents lists available at ScienceDirect

Antimicrobial

International Journal of Antimicrobial Agents Agents

journal homepage: http://www.elsevier.com/locate/ijantimicag

Short communication

Colistin therapy for microbiologically documented multidrug-resistant
Gram-negative bacterial infections: a retrospective cohort study of 258 patients

Matthew E. Falagas®P":¢* Petros I. Rafailidis®°, Elda loannidou?, Vangelis G. Alexiou?,
Dimitrios K. Matthaiou?, Drosos E. Karageorgopoulos?, Anastasios Kapaskelis:®,
Dimitra Nikitad, Argyris Michalopoulos ¢

* H 600n KoALoTtivng oUOYETLOTNKE aveEAPTNTO LE TNV
emBlwon
—aOR:1.22,95% Cl: 1.05-1.42 per MU of CMS

* YynAotepn veppotolkotnta o€ AAAEC LEAETEC

Falagas ME, et al. Int J Antimicrob Agents. 2010;35:194-9
Benattar YD, et al. Clin Infect Dis. 2016;63:1605-12



Colistin Concentration (mg/L)

—

— —-9 MU + 4.5 MU q12h
------ 12 MU + 4.5 MU q12h

=====9 MU (2h infusion) + 4.5 MU q12h

------ 12 MU (2h infusion) + 4.5 MU q12h

0 12 24 36 48 60 72 84 96
Time after first dose (hours)

MpoBAemopevn pappakoKLVNTLK KOALOTLVNG OTOV 0pO PETA XOprynon
Sladopetikwyv docoloykwv oxnuatwy colistimethate sodium

Plachouras D, et al. Antimicrob. Agents Chemother 2009; 53:3430-3436



m NAN ALERT

RISK OF SERIOUS OR FATAL MEDICATION ERROR
June 29, 2011

The following alert about the risk of a serious medication error is based on information from the
flational Meiiication Error Reporting Program operated by the Institute for Safe Medication Practices
ISMP MERP].

Warning! Dosing confusion with
colistimethate for injection.

Journal of Antimicrobial Chemotherapy Advance Access published March 14, 2014

Journal of
J Antimicrob Chemother Ant|mlcr0b|al
doi:10.1093/jac/dku064 Chemotherapy

Product information for parenteral colistin varies substantially
across Europe

Ursula Theuretzbacher*



AocoAoynon iv koAwotivne otic HIMA

Meylotn 60on 5 mg Colistin Base Activity
(CBA)/kg/nuepa

1 mg CBA =33.333 IU

[l atopo 72 kg

5%* 33,333 *72=12.000.000 IU/nuEpa

IBW yLa maxvoapkouc acBeveic

Nation RL, et al. Clin Infect Dis. 2014 Jan;58(1):139-41
DeRyke CA, et al. Antimicrob Agents Chemother. 2010 ;54(10):4503-5
Gauthier TP, et al. Antimicrob Agents Chemother. 2012 May 1;56(5):2392-6



Clinical Infectious Diseases
s
MAJOR ARTICLE .Y.’ I.DS[\ |Vm0 .

Dosing Guidance for Intravenous Colistin in Critically Ill
Patients

Roger L Nation,' Samira M. Garonzik,’ Visanu Thamlikitkul,” Evangelos J. Giamarellos-Bourboulis,’ Alan Forrest,” David L. Paterson,’
Jian Li,' and Fernanda P. Silveira*

[MTOAUKEVTPLKN HEAETN
e 214 Bapewc taoyoviec aocOeVelC
[MAuBnouLakn popUaKoKLVNTIKA avaAuon

Nation RL, et al. Clin Infect Dis. 2017;64:565-71



AoooAoynon kKoAlotivne avaloya pe KaBopon Kpeatwvivng

10.9 MIU Normal renal function  2.5-5 mg/kg/day div 2-4 doses
(360 mg/day) 9 MIU/d (300 mg/day)
80to <90 10.3 MIU
(340 mg/day)
70to <80 9 MIU 2.5-3.8 mg/kg/day div 2 doses
(300 mg/day)
60 to <70 8.35 MIU
(275 mg/day)
50 to <60 7.40 MIU
(245 mg/day)
40 to <50 6.65 MIU CICr <50-30: 2.5 mg/kg once daily or div bid
(220 mg/day) 5.5-7.5 MIU
(183-250 mg/day)
30 to <40 5.90 MIU
(195 mg/day)
20to <30 5.30 MIU CICr <30-10: 1.5 mg/kg q36h
(175 mg/day) 4.5-5.5 MIU
(150-183 mg/day)
10to <20 4.85 MIU
(160 mg/day)

5t0<10 4.40 MIU CICr <10: N/R
(145 mg/day) 3.5 MIU
117 mg/day
<5 3.95 MIU

(130 mg/day)

* All doses are stated as colistin base activity (CBA) in mg

Nation RL, et al. Clin Infect Dis. 2017;64:565-71



Atebvnc opodwvia yia tn SocoAoynon OAUHUELVWV

PHARMACOTHERAPY
SPECIAL ARTICLE

International Consensus Guidelines for the Optimal Use
of the Polymyxins:

Endorsed by the American College of Clinical Pharmacy
(ACCP), European Society of Clinical Microbiology and
Infectious Diseases (ESCMID), Infectious Diseases
Society of America (IDSA), International Society for Anti-
infective Pharmacology (ISAP), Society of Critical Care
Medicine (SCCM), and Society of Infectious Diseases
Pharmacists (SIDP)’

Tsuji BT, et al. Pharmacotherapy. 2019;39:10-39



Toé&lkotTnta KOALOTLVNC

* YPnAotepn doon =

YynAotepn riibBavotnta VEPpoToELKOTNTAC
 Aoon >5 mg/kg (IBW)/nuepa
e Juyxopnynon vedppoTtoslkwV GapUOKWV

Pogue JM, et al. Clin Infect Dis. 2011 Nov 1;53(9):879-84

DeRyke CA, et al. Antimicrob Agents Chemother. 2010 ;54(10):4503-5
Vicari G, et al. Clin Infect Dis. 2013 Feb;56(3):398—-404

Benattar YD, et al. Clin Infect Dis. 2016;63:1605-12



AvTtoxn otnVv KOALoTLVN

Risk factors associated with the isolation of colistin-resistant
Gram-negative bacteria: A matched case-control study

Dimitrios K. Matthaiou, MD; Argyris Michalopoulos, MD, FCCP; Petros |. Rafailidis, MD, MRCP;
Drosos E. Karageorgopoulos, MD; Vassiliki Papaioannou, MD; Georgia Ntani, BSc;
George Samonis, MD, PhD; Matthew E. Falagas, MD, MSc, DSc

* K. pneumoniae: 33/41 (80.5%) amo ta avOektikd PAK
e Mnxaviopog: Tpormornoinon tou otoxou dpaonc (Autdlov A
NG €EWTEPLKNC LEUBpavVNC) N TARPNC ATIWAELO TOU
— MetaA\aéelc og puBuLotika cuotripata pmrAB, phoPQ 3 tou mgrB
— MCR (mAaopidia)

Matthaiou DK, et al. Crit. Care Med. 2008; 36:807-811
Cannatelli A, et al. Antimicrob Agents Chemother. 2013;57(11):5521-6
Hawkey PM, et al. J Antimicrob Chemother. 2018 Mar 1;73S:iii2—78



Clinical Microbiology and Infection xxx (2017) 1-6

Contents lists available at ScienceDirect c M I

CLINICAL

Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION

FLESCMID

journal homepage: www.clinicalmicrobiologyandinfection.com

Original article

Antimicrobial susceptibility testing of colistin — evaluation of seven
commercial MIC products against standard broth microdilution for

Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Acinetobacter spp.

E. Matuschek ', J. Ahman, C. Webster, G. Kahlmeter

EUCAST Development Laboratory, Vaxjo, Sweden

e OLpKkpoapolwoelc og {wHo eival n povn alomiotn neBodocg
e Kakn dtaxvon tn¢ KoAlotivng oto ayap (peyaio pLoplo)

Matuschek E, et al. 2018 Aug;24(8):865—-70



KAwvika 6edopeva yla TNV AMOTEAECUATIKOTNTO
TNC KOALOTLVNC

Ta dnupootevpeva kKAwika dedopéva kuplwc adopouv
OUYKPLTLKEC 1 LN CUYKPLTLKEC, VOO POULKEC ) TIPOOTITLKEG,
LEAETEC opATAPNONG

— |bLaitepa Aopwéelc amno Acinetobacter baumannii kal Pseudomonas
aeruginosa

Contents lists available at ScienceDirect

Antimicrobial

International Journal of Antimicrobial Agents

journal homepage: http://www.elsevier.com/locate/ijantimicag

Short communication

Colistin therapy for microbiologically documented multidrug-resistant
Gram-negative bacterial infections: a retrospective cohort study of 258 patients

Matthew E. Falagas®P:%* Petros I. Rafailidis®", Elda loannidou?, Vangelis G. Alexiou?,
Dimitrios K. Matthaiou?, Drosos E. Karageorgopoulos?, Anastasios Kapaskelis -,
Dimitra Nikitad, Argyris Michalopoulos?:¢

International Journal of Antimicrobial Agents 35 (2010) 194-199



YuvouaoTtikn Beparmeia vs povoBepareia pe
KOALotivn yio Aotpwéelc oo MDR Gram-
apvntka (181 acBevelc)

100
90
80
70
60
50
40
30
20
10

¥ COL Mono
M COL+MER

A. baumannii P. aeruginosa

Falagas ME, et al. Int J Antimicrob Agents. 2010 Feb;35(2):194-9



EkBaon aocBevwyv e Aolpwén amo Klebsiella mou mopayet
Kopumanevepaon (avookonnon 34 peAetwv)

*A: 2 dpaoTtikd pappaKka €K
TWV OTTOLlWV TO €val

KOPUTTOLTIEVEUN 601

N=56

*B: 2 dpaoTikad papuaKka
niou Sev mepltAapfavouv
KOPUTIOLTIEVEUN

*C: povoBeparneia pe
apLvoyAukooidn

Failure (%)

*D: povoBepaneia pe
KOPUTTOLTIEVEUN

*E: povoBepareia pe
TLYEKUKALVN

*F: povoBeparmeia pe A B c D E F G

KoALoTivn Treatment regimen
*G: Bepareia pe un
SpaoTiko dapuako

Tzouvelekis LS, et al. Clin Microbiol Rev. 2012;25(4):682—707



Cumulative probability of survival

YuvouaoTtikn Bepareia vs povoBeparmeio yio KPC-KP
Boaktnplatuia (187 aocBevelc)

1.00

0.75

0.50 1

0.25 1

0.00

TABLE 2 Outcome of patients with carbapenemase-producing K.
pneumoniae bloodstream infections according to treatment regimen

No. of patients

10 12 14 16 18 20 22 24 26 28
Time since BSI onset (days)

Mortality,
Antimicrobial regimen Total Survived Died %
Combination therapy 103 75 28 27.2
Carbapenem-containing regimen 31 25 6 19.3
Carbapenem + tigecycline + 11 0
aminoglycoside or colistin
Carbapenem + tigecycline 2 2
Carbapenem + aminoglycoside 8 1
Carbapenem + colistin 4 3
Carbapenem-sparing regimen 72 50 22 30.6
Tigecycline + aminoglycoside + 8 3
colistin
Tigecycline + aminoglycoside 11 9
Tigecycline + colistin 16 5
Aminoglycoside + colistin 12 5
Other 3 0
Monotherapy 72 40 32 444
Tigecycline 16 11
Colistin 10 12
Aminoglycoside 7 2
Carbapenem 5 7
Other 2 0
No active agent 12 8 4 33.3

Daikos GL, et al. Antimicrob Agents Chemother. 2014;58(4):2322-8



558

10% -

Carbapenem-Resistant K. pneumoniae o€
eA\nvikec MEO (127 aoBevelg)

/ W Fallure at 14days @ Mortality at 14days W XU Mortality
V
V
Active combined Active nappropriate  Active treatment  Active treatment  Active treatment  Antimicrobial
antimcrobial  monotherapy  antimicrobaal with colistin with with tigecycline  treatment with
treatment treatment aminoghyoside carbapenems®

Kontopidou F, et al. Clin Microbiol Infect. 2013 Jul 18



IV KoAlotivn yia VAP amtd MDR Gram(-) Baktnpla

2UOTNMOTLKA OLVOLOKOTINON 9 HEAETWV
Méeon twun (95% Cl)

‘EkBaon

KAWVIKA QMOTEAECLATIKOTNTO

66% (58-74%)

Nocokopelakn Bvntotnta oo Kabe altia

34% (23-45%)

MuwkpoBLoAoyikn ekpilwon

46% (36-57%)

Nedpotoéikotnta: 10-20%

IV avtiBlotika

Meta-avaAUoEeLg

* Xwplic StadpopéEc o oxeon pe alAa IV avtiflotika
e Xwplc emutAeov odpEAN armo cuvduaoTikn Beparmeia pe AN

Florescu DF, et al. Clin Infect Dis. 2012;54(5):670-80
Gu W-J, et al. Int J Antimicrob Agents. 2014;44(6):477-85
Chen Z, et al. Sci Rep. 2015;5:17091




Polymyxin monotherapy versus combination therapy, all-cause
mortality by infection type

Mono Comb
Author, year Bacteria Combination events/total events/total Weight OR (95% CI)
HAP/VAP
Yilmaz, 2015.1 AB Sulbactam 7117 14/20 ~ 3.36% 0.30(0.08, 1.17)
Kalin, 2014 AB Sulbactam 27147 27135 m 5.55% 0.40 (0.15, 1.06)
Aydemir, 2013 AB Rifampicin 16/22 13/21 i - 3.68% 1.64 (0.45, 5.94)
Yilmaz, 2015 AB Carbapenem 7117 16/33 —— 4.20% 0.74 (0.23, 2.43)
Chuang, 2014 AB Carbapenem 52/104 7/15 —— 4.78% 1.14 (0.39, 3.38)
RE model for subgroup T 0.69 (0.39, 1.24)
Mix
Petrosillo, 2014.1 mix Tigecycline 17/61 4/12 ! - 3.51% 0.77 (0.21, 2.91)
Lopez-Cortes, 2014 AB Tigecycline 12/46 2/9 2.29% 1.24 (0.22, 6.79)
Ku, 2014 mix Tigecycline 26/71 7/19 e ——| 5.02% 0.99 (0.35, 2.83)
Simsek, 2012 AB Rifampicin 10/20 2/12 i > 2.18% 5.00 (0.87, 28.86)
Durante-Mangoni, 2013 AB Rifampicin 45/105 45/104 — 10.66% 0.98 (0. 57 1.70)
Srijatuphat, 2014 AB Fosfomycin 21/39 19/43 . 6.49 1.47 (0.62, 3.52)
Rigatto, 2015 AB Carbapenem 46/68 12/24 . 5.80% 2.09 (0.81, 5.39)
Petrosillo, 2014 mix Carbapenem 17/61 4/21 . ] 3.98% 1.64 (0.48, 5.59)
Crusio, 2014 mix Carbapenem 4/6 27/50 ' i 2.11% 1.70 (0.29, 10.17)
RE model for subgroup = o8 1.28 (0.92, 1.79)
BSI
Kontopidou, 2014 KP  Tigecycline or aminoglycoside 6/26 6/30 = i 3.72% 1.20 (0.33, 4.31)
Gomez-Simmonds, 2016 KP  Tigecycline or aminoglycoside 2/7 14/32 : y 2.12% 0.51 (0.09, 3.06)
Daikos, 2014.1 KP  Tigecycline or aminoglycoside  12/22 13/49 ———— 5.00% 3.32(1.16,9.51)
Zarkotou, 2011 KP Tigecycline 417 0/9 E = 0.73%  24.43(1.03,580.63)
Tumbarello, 2012 KP Tigecycline 11/22 7123 : = 4.00% 2.29 (0.68, 7.74)
Nguyen, 2010 KP Tigecycline 4/9 4/13 2.16% 1.80 (0.31, 10.52)
Batirel, 2014.1 AB Sulbactam 26/36 32/69 P —— 6.50% 3.01 (1.26, 7.17)
Daikos, 2014 KP Carbapenem 12/22 3/7 . 2.27% 1.60 (0.29, 8.90)
Batirel, 2014 AB Carbapenem 26/36 56/102 e 6.93% 2.14 (0.93, 4.88)
Moloudi, 2010 KP aminoglycoside 15/19 10/17 — - 2.97% 2.62 (0.61, 11.37)
RE model for subgroup . 4P 2.23 (1.51, 3.30)
Heterogeneity: 2=0.11; ¥2=30.53, df=23 (P=0.13); I?=24.33 010 025  1.00 20.00
OR (log scale)

Zusman O, et al. J Antimicrob Chemother. 2017 Jan 1;72(1):29-39



Effect of appropriate combination therapy on mortality of
patients with bloodstream infections due to
carbapenemase-producing Enterobacteriaceae
(INCREMENT): a retrospective cohort study

Belén Gutiérrez-Gutiérrez*, Elena Salamanca*, Marina de Cueto, Po-Ren Hsueh, Pierluigi Viale, José Ramén Pafio-Pardo, Mario Venditti,

Mario Tumbarello, George Daikos, Rafael Cantén, Yohei Doi, Felipe Francisco Tuon, llias Karaiskos, Elena Pérez-Nadales, Mitchell | Schwaber,
Ozlem Kurt Azap, Maria Souli, Emmanuel Roilides, Spyros Pournaras, Murat Akova, Federico Pérez, Joaquin Bermejo, Antonio Oliver,

Manel Almela, Warren Lowman, Benito Almirante, Robert A Bonomo, Yehuda Carmeli, David L Paterson, Alvaro Pascual, Jests Rodriguez-Baiio,
and the REIPI/ESGBIS/INCREMENT Investigatorst

B Low mortality score (0-7) C High mortality score (8-15)
100 = o 100
) l N 1
5 .
80 L, 80 - L
e — 1 .
1
1
3 3
¢ g
A 404 & 404
204 20
. HR 060 (95% Cl 0-39-0.93); p~0.02
. HR118 (95%10 0.62-2 23).:) 061 ] ] ‘ ] 0 1 ; 110 115 2]0 215 310
0 5 10 15 20 25 30
Number at risk Number at risk Follow-up (days)
Monotherapy 105 103 96 94 90 86 84 Monotherapy 103 78 62 53 46 44 41
Combination therapy 72 72 68 65 63 56 55 Combination therapy 63 59 53 44 40 38 35

Gutiérrez-Gutiérrez B, et al. Lancet Infect Dis. 2017 Jul;17(7):726-34



Colistin alone versus colistin plus meropenem for treatment
of severe infections caused by carbapenem-resistant
Gram-negative bacteria: an open-label, randomised
controlled trial

100 4 Colistin
—— Colistin plus meropenem
+ Colistin censored
80 4 + Colistin plus meropenem censored
g
S 60
<
2
7]
2
5 40-
E
2
o
20
Log-rank p=0-66
0 T T T T T T 1
0 4 8 12 16 20 24 28
Number at risk Time after randomisation (days)
Colistin 197 175 149 138 132 124 118 111
Colistin-meropenem 207 174 153 144 136 127 118 116

Figure 2: Survival analysis to day 28 after randomisation

Paul M, et al. Lancet Infect Dis. 2018 Apr;18(4):391-400



109 Patients with CR-Kp bacteremia
(Retrospective study)

90% 1 85%
P=0.004

80% -

P=0.009
70% -
60% - P=0.04
50% - 48%

40%
40% - 37%
30% -
20% -
10% -
0% - T T T 1

C-A CB + AG CB + COL Other

Rates of 30-day clinical success across treatment regimens

Ryan K. Shields et al. Antimicrob. Agents Chemother. 2017; doi:10.1128/AAC.00883-17



Colistin Versus Ceftazidime-Avibactam in

Clinical the Treatment of Infections Due to
Carbapenem-Resistant Enterobacteriaceae

KNS Infe(:ti()us (97% KPC Klebsiella)
Diseases

* A prospective, multicenter, observational study.
(CRACKLE)

* Most patients received additional anti-CRE
agents as part of their treatment.

e 39 patients were treated first with ceftazidime-
‘ avibactam and 99 with colistin.
%« Bloodstream (n = 63; 46%) and respiratory (n =
‘ 30; 22%) infections were most common.
* All-cause hospital mortality 30 days after
starting treatment: ceftazidime-avibactam 9%

vs colistin 32% (difference, 23%; 95% bootstrap
confidence interval, 9%—35%; P = .001).

OSE 2018, January
e Vol 66




Inverse probability of treatment weighting—adjusted efficacy
Better outcome on ceftazidime-avibactam compared with

colistin is 64% (95% Cl, 57%—71%)

Proportion

Hospital death

Alive in hospital or
discharged not to home

Discharged home

Time, d

Proportion

Time, d

Hospital death

Alive in hospital or
discharged not to home

Discharged home

van Duin D, et al. Clin Infect Dis. 2018 Jan 6,66(2):163-71




Inverse probability of treatment weighting (IPTW)-adjusted
safety over time
Better outcome with ceftazidime-avibactam than with colistin:
62% (95% Cl, 52%— 72%)

Proportion

0 1.0
Hospital death B
Not observed to die,
incident renal failure Hospital death
0.8 0.8 -
Not observed to die,
incident renal failure
0.6 1 c 06
0
£
0
Q
0
0.4 Not observed to die, L o4-
no incident renal failure
Not observed to die,
no incident renal failure
0.2 0.2
0.0 T T T T T T 0.0- T T T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time, d Time, d

van Duin D, et al. Clin Infect Dis. 2018 Jan 6;66(2):163-71




The NEW ENGLAND JOURNAL of MEDICINE

CORRESPONDENCE

Plazomicin for Infections Caused by Carbapenem-Resistant
Enterobacteriaceae

Open-label RCT

Plazomicin vs Colistin

— Plus Meropenem OR Tigecycline
CRE BSI or NP/VAP

>2k pts screened, 39 enrolled

37 mITT (29 BSI, 8 NP/VAP)

McKinnell JA, et al. N Engl J Med. 2019 21;380:791-3



CARE Trial Results

B Increase in Serum Creatinine Concentration

A Cumulative Probability of Survival 104 Magnitude of Increase
1.0+ @ 94 M =2.0to <3.0 mg/dl 50.0%
0.9 $ 8- M =1.5 to <2.0 mg/dI
— 084 g 44 H =1.0 to <1.5 mg/dl 1
g 0.7- Plazomicin = 6: =0.5 to <1.0 mg/dl 1
@ 0.6- 3
5 s 2 3
Z Colistin 5 4
F 0.4 L -
2 03- . 37 9
a 0.2 Hazard ratio for death: s 16.7%
: Through day 28, 0.25 (95% Cl, 0.05-1.19) s 27
0.14  Through day 60, 0.47 (95% Cl, 0.19-1.19) z 2 2
0.0 T T T T T 1 0
0 10 20 30 40 S50 60 — —
Plazomicin Colistin
Days
No. at Risk No. of Patients 2/12 8/16
Plazomicin 17 16 16 15 12 11 9 with Increase/
Colistin 20 18 16 11 9 8 7 Total No
of Patients

McKinnell JA, et al. N Engl J Med. 2019 21;380:791-3



Elomveopevn KoALlotivn

Xopnyeitat w¢ CMS, TTou HETATPETETAL TOTILKA O
OpOLOTLKN KOALOTLVN

Avvatotnta enitevénc avénuevwy
OUYKEVIPWOEWV TOU PAPUAKOU OTNV £0TLA TNC
Aoilpwéng

MelwpEVN cuoTNMATLKN €KkBgon => amoduyn
VEPPOTOELKOTNTOLC

Eunelpla emi dekaetieg yia acBeveic pe KUOTLKN
lvwon

Palmer LB, et al. Crit Care Med. 1998;26(1):31-9
Ratjen F, et al. J Antimicrob Chemother. 2006;57(2):306—-11.



Eldn vedpelomowntn

Aerosol = Nebulised
medication

Jennifer Le, et al.
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Pharmacother. 2010;30(6): 562-84



TpOmoC xopnynoncg ELOTIVEOULEVNC
KOALOTLVNC
* Avappodnon EKKPLoEWV TIPO Xopnynong
— Melwon mayidevonc papuakou
e TPOTOTOLNOELC TOU KUKAWLLATOC YLaL TN Xopnynon
ELOTIVEOMEVNC KOALOTLVNG
— Adaipeon avtaAAAKTn BeppoOTNTOC KOL LYPAOLOC
* PuBuioelc Tou avamvevotnpa KOTA Tn Yopnynon
— Mrmopet va amattnBel eMMAEOV KOTOOTOAN YL
KQAUTEPN ouvepyaoio a.cBevouc
— MNpoBAnua og aicBeveic pe AUENUEVEC ATTALTIOELG
aepLopoU
Miller DD, et al. Am J Respir Crit Care Med. 2003;168(10):1205-9

Rouby JJ, et al. Anesthesiology. 2012;117(6):1364-80
Rello J, et al. Clin Microbiol Infect. 2017;23(9):640-646



AuvnTikol KivouvoL oo ELOTIVEOLEVN KOALOTLVN

uotnMoatkn aroppodnon (?)
NedpotofikotTnta
BpoyxOomaouoc
Ataduyn koAlotivng oto meptBaAiiov
— Avamtuén avOeKTIKwWV oTeEAEXWV
— EkBeon npoowTikov Kol EUPAVLON TTAPEVEPYELWV
2UXVO QVOLYHO KUKAWLLOTOC QVOTTVEL OTH P
— EmpoAuvon TUNUATWY KUKAWUOTOC
KpuotaAAwon oto KUKAwO
— Antoppadn
— AuoAeLtoupylo aoOntnpa pong
Ratjen F, et al. J Antimicrob Chemother. 2006;57(2):306-11

Pogue JM, et al. Clin Infect Dis. 2011,53(9):879-84
Moijoli F, et al. Intensive Care Med. 2013;39(3):535-6



Meta-avaAuvon elomveopevnC KoAlotivne os VAP

* [INH koAwotivn + IV koAwotivn 1 aAAa IV avTiPlotikd A wg
novoBepareia vs IV koAlotivn 1 aAAa avTLBlotika

e 8 peletec, 690 aoBeveic

Adjunctive AS colistin IV colistin Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Doshi 2013 24 44 20 51 13.8% 1.86[0.82, 4.21) T
Kalin 2012 4 29 6 15 11.1% 0.24 [0.05, 1.09) [
Kofteridis 2010 32 43 28 43 11.7% 1.56 [0.62, 3.94)] T
Korbila 2010 62 78 26 43 11.2% 253[1.11,5.76] ——
Naesens 2011 7 9 2 5 09% 5.25(0.49,6 56.80]
Pérez-Pedrero 2011 9 10 9 12 1.3% 3.00[0.26, 34.57]
Rattanaumpawan 2010 26 51 26 49 21.2% 0.92[0.42,2.02) ——
Tumbarello 2013 72 104 57 104 28.7% 1.86 [1.05, 3.27) — -
Total (95% CI) 368 322 100.0% 1.57[1.14,2.15) L 2
Total events 236 174
Heterogeneity. Chi*=11.05,df=7 (P=0.14), F=37% 0.01 01 1 10 100

Test for overall effect: Z=2.77 (P = 0.006)

Favours IV colistin Favours AS + IV colistin

e KaAutepn kAwvikn avtanokpion: OR: 1,57, 95% Cl: 1,14-2,15

* Mo ouyxvn ukpoBLoAoyikn ekpidwon: OR: 1,61; 95% Cl: 1,11-2,35

 Muwkpotepn anodotea Bvnrotnta (OR: 0,58, 95% Cl: 0,34-0,96)
Valachis A, et al. Crit Care Med. 2015 Mar; 43(3): 527-33



Trends in consumption of polymyxins in the hospital sector, EU/EEA countries, 2012-2016, expressed as DDD per 1 000 inhabitants per day

Trends In Average annual| Statistically
antimicrobial
consumption,

2012-2016

Finland (2) ————t— 0
Lithuania 0 0 0 0 s N/A
Norway 0,001 0,001 0,001 0,001 0,001 | e <0,001
Sweden 0,001 0,001 0,001 0,001 0,001 | " <0,001
Latvia 0,003 0,002 0,001 0,000 <0,001 | —— <0,001
Netherlands 0,002 0,003 0,002 0,003 0,002 | T — <0,001
Bulgaria 0,002 0,004 0,004 i " 0,001 1
Estonia 0,002 0,001 0,002 0,003 0,005 i — " 0,001
Luxembourg 0,005 0,006 0,003 0,005 0,005 i —_— <0,001
Ireland 0,015 0,015 0,013 0,008 0,006 1 ———, -0,002 l
Denmark 0,002 0,004 0,006 0,005 0,006 i e 0,001 1
United Kingdom 0,005 0,006 0,006 0,006 i T N/A
France 0,008 0,008 0,008 0,007 0,007 i ——— <0,001 l
Belgium 0,006 0,008 0,008 0,007 0,008 0 e — <0,001
Slovenia 0,004 0,003 0,005 0,005 0,008 I — " 0,001 1
Hungary 0,005 0,006 0,007 0,008 0,010 I " 0,001 1
Malta 0,002 0,006 0,011 0,020 0,016 ] gy 0,004 1
EU/EEA 0,014 0,012 0,012 0,015 0,016 ] — " 0,001
Croatia 0,029 0,003 0,019 0,018 0,017 ] S ——— -0,001
Cyprus 0,013* 0,023* 0,023* 0,023* 0,019 | T 0,001
Portugal (b) 0,019 0,020 0,019 0,022 0,022 ] ——— 0,001
Slovakia 0,020 0,023 0,025 0,025 0,026 1 e 0,001 1
Italy 0,019 0,023 0,025 0,027 0,027 1 o 0,002 1
Poland 0,001 0,020 0,034 [ " N/A
Romania 0,020* 0,026* 0,027* 0,034* 0,035 I e 0,004 1
Greece 0,085 0,084 0,095 0,095 0,102 B . . 0,004 1

ECDC. Antimicrobial consumption — Annual Epidemiological Report for 2016



Avarmtuénc avtoxnc otnv KoAwotivn otnv EAAaOa

Table 2

Resistance rates of carbapenem-resistant pathogens from patients with infections,
1 January 2011-30 June 2012.

Organism Resistance rate [% (n/N)*]

Colistin Gentamicin Tigecycline

Pseudomonas spp. 6.3 (90/1440) 66.8 (836/1252) N/A
Acinetobacter spp. 40(119/2964) 849 (2109/2484) 58.4(1298/2224)
Klebsiella spp. 23.0(611/2661) 19.7 (558/2829) 22.4 (559/2491)

N/A, not applicable.

4 Numbers in parentheses indicate resistant isolates to total number of tested
isolates.

Maltezou HC, et al. J Glob Antimicrob Resist. 2014 Mar;2(1):11-6



Metabldopevn pe mAaouidla avioyn
otnv KoAlotivn

Emergence of plasmid-mediated colistin resistance
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Yi-Yun Liv*, Yang Wang*, Timothy R Walsh, Ling-Xian Yi, Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiaojie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liu, Jianzhong Shen

Liu Y-Y, et al. Lancet Infect Dis. 2016;16:161-8



Dwaodopukivn

AvakaAivn 1969 (lortavia)
MNopdywyo pwodovikou 0&€og

AvOlOTEAEL TO TIPWTO ELOLKO VIV ULKO Bripa yLa
NV BloocuvBeon Tou KUTTAPLKOU TOLXWMUOTOC

ApaoTtikotnta evavtt Gram-0etikwv Kot Gram-
apvNTLKWV aepoPiwv maboyovwv

—KUpla e€aipeon to A. baumannii

—EAewpn StaotaupouUueVNC avtoxne LE AN
QVTLULKPpOBLaKa

Falagas ME, et al. Lancet Infect Dis 2010; 10:43-50



DOwodopukivn

LNXOQVLOUOG
dpaonc:

OVOL.OTOAN
apxkov otadiou
NnN¢ BlroouvBeonc
TOU KUTTOPLKOU

TOLYWHLOTOC

Peptidoglycan

Precursors

Cell Death



Owodopukivn: PapUAKOKLVNTIKA -

GAPHUAKOOUVALKN
Muwkpo, vbpodlo popro (MB 138 Da)
Katovoun otouc MEPLOCOTEPOUC LOTOUC
ArtoBoAn amno ta veppa
— YUY NAEC CUYKEVTPWOELC
XapnAn toélkotnta
— [0loTPEVTEPLKEC OLATAPOXEC
—Y{PnAo poptio Na* (6L-vatplrouxo aiag)

* 1 g FOS meptexet 0.25 g Na

* 24 g FOS nepLexouv 5.9 g Na
* YrtokaAlopio

Tayeia Baktnploktovoc Spaon

Roussos N, et al. Int. J. Antimicrob. Agents 2009; 34:506—-515



DOwodopukivn: pappokokvnTkn/
dopUOKOOUVOLLLKN

In vitro Baktnploktovo evavtl E. coli , aA\a o)L
evavtL K. pneumoniae P. mirabilis

EupU dpaopa evavtt Gram + kot Gram — noBoyovwy
kol evavtt MDR oteAexwv, eAdyilotn cuvdeon UE
MPWTELVEC, MOAU KaAn dLdxuon o€ LoToUC Kot
BlopepBpaveg

AUC/MIC : kaAUTtepoC SELKTNC ATIOTEAEOUATLKOTNTOC
OL CUYKEVTIPWOELC TOU GOPUAKOU UETA ATIO TOU
otopatoc N IV xopnnynon dtadpEpouv onpavilka
LeToEV aoBevwv oXETI(OMEVEC UE TN VEDPLKN
AeLToupyia



ErtavaéloAoynon tng Pwodopukivng

Eur J Clin Microbiol Infect Dis (2008) 27:439-443
DOI 10.1007/510096-007-0456-4

ARTICLE

Antimicrobial susceptibility of multidrug-resistant Gram
negative bacteria to fosfomycin

M. E. Falagas - M. D. Kanellopoulou -
D. E. Karageorgopoulos + G. Dimopoulos -
P. I. Rafailidis + N. D. Skarmoutsou + E. A. Papafrangas

Fosfomycin for the treatment of multidrug-resistant,
including extended-spectrum B-lactamase producing,
Enterobacteriaceae infections: a systematic review

Matthew E Falagas, Antonia C Kastoris, Anastasios M Kapaskelis, Drosos E Karageorgopoulos
Lancet Infect Dis 2010; 10: 43-50



Oeparneia pe pwodPouuKivn

PO (Trometamol): evéelén yiot AOLUWEELC KATWTEPOU
ouporoLnTkoU (avenimAektn kuotittda armno E. coli kol
E. faecalis)

IV: BLBAloypadia kuplwc yia E. coli kat P. aeruginosa

MBavoTnTa avamtuénc/ermthoync avioxnc Kota tnv
Oepamneia

— AUTOLLOTEC ONMUELOKEC XPWHOOWHLAKEC LETAAAAEELC

— XtnVv K. pneumoniae peyalutepn cuxvotnta (10°) in
vitro amo tnv E. coli

Xopnynon og cuvbuaotikn Bepameia

Karageorgopoulos DE, et al. J Antimicrob Chemother. 2011; 67:255-268
Karageorgopoulos DE, et al. J Antimicrob Chemother. 2012; 67:2777-9



Avarmtuén avtoxnc otn dwodpouukivn Katd Ttn
Bepamneia cupmapacUpel o MICs Twv KapBamnevepuwy

Table 1. Activity of selected antibiotics [Etest MICs (mg/L)] against
KPC-producing K. pneumoniae isolates

Clinical isolate

Antibiotic 1 1F 2 2F 3 3F
Fosfomycin 32 >1024 32 >1024 12 128
Imipenem 3 >32 6 >32 4 >32
Meropenem 4 >32 8 >32 8 >32
Cefotaxime 32 >256 64 128 32 >256
Ceftriaxone 96 >256 256 >256 128 =>256
Cefepime 16 >256 64 128 32 >256
Cefoxitin 64 >256 96 >256 64 >256

Karageorgopoulos DE, et al. ] Antimicrob Chemother. 2012;67(11):2777-9



DOwodopukivn yia Aotpwéelc ano XDR K.
pneumoniae n P. aeruginosa o€ eAAnvikec MEGO

* Qwodopukivn og cuvOUAOUO PE AN
avTtLBLotika

* 48 afloloynoipotl acBeveic (41 K. pneumoniae)

e Qvnrotnta amo Kabe attia 28 nuepwv 37.8%

* EvBappuVTIKA QMOTEAECUOTO OTTO UTTOAVAAUOELC
otn coBapn onPn/onNmTikd ook, AOLLWEELC ATTO
OTEAEXN ME AVTOXN OTO UTTOAOUTO OVTLRLOTLKA,
TPWLUN Xxopnynon ¢pwodopukivng

* Avamtuén avtoxNC o€ 3 TEPLTTWOELC

Pontikis K, et al. Int J Antimicrob Agents. 2014;43(1):52-9



Avtoxn Kot BLOAOYLKO KOOTOC

Journal of
J Antimicrob Chemother 2012; 67: 255-268 AntlmlcrOblal
doi:10.1093/jac/dkr466 Advance Access publication 16 November 2011 ChemOtherapy

Fosfomycin: evaluation of the published evidence on the emergence
of antimicrobial resistance in Gram-negative pathogens

Drosos E. Karageorgopoulos?, Rui Wang?, Xu-hong Yu? and Matthew E. Falagas*>*

IAlfa Institute of Biomedical Sciences (AIBS), Athens, Greece; “Department of Pharmacology, The Chinese PLA General Hospital, Beijing,
China; *Department of Clinical Pharmacy, The Chinese PLA 305 Hospital, Beijing, China; “Department of Medicine, Henry Dunant Hospital,
Athens, Greece; *Department of Medicine, Tufts University School of Medicine, Boston, MA, USA

Avtoxn ennpeadlel tn petadpopd Twv vdATAVOPAKWV



2UOTNUOTLIKEC AoLtpwéeLc armo MDR Gram-
rnaBoyova yLa TG OTtoLeC EXEL xpnotpomnonBei n

dwodo

* Evtepo

LUKLVN 0€ cuVOUOOMOUC AVTLBLOTLKWY

Baktnplakad, MDR , XDR oteAéxn

— 2TeAEXN nou mapayouv ESBL, KPC, MBL

 MDR oteAexn P. aeruginosa

—Y{nAa mocootd avtoxng

—2uvbuaoTtikn Beparneia pe kapparneveuec n
kedTalldipnn/apLumaktapn HeAstatol

Asuphon O, et al. Int J Infect Dis. 2016;50:23-9.
Papp-Wallace KM, et al. J Infect Dis. 2019 May 17



Systematic review

Intravenous fosfomycin—back to the future. Systematic review and
meta-analysis of the clinical literature

B. Grabein ', W. Graninger °, |. Rodriguez Bano ““, A. Dinh °, D.B. Liesenfeld

* 128 studies on intravenous fosfomycin in 5527
patients were evaluated

* Favourable safety profile, with generally mild
adverse events not requiring discontinuation
of treatment

e Resistance development during fosfomycin
monotherapy was 3.4% (95% Cl: 1.8%-5.1%)

Grabein B, et al. Clin Microbiol Infect 2017;23:362-373



KAwvika cuvdpopa kat maboyova Evavil Twv
orolwVv peAeTnOnke n Dwodopukivn
368 B. Grabein et al. / Clinical Microbiology and Infection 23 (2017) 363-372

Cardiac ln;e,:ﬂons; az; (b)

Other; Non-site specific injuries
573; 10% and procedural
complications; 88; 2%

Female reproductive
tract infections;
110; 2%

SSTI; 168; 3%
Other
Abdominal and GI 178; 5%
infections; 267; 5%

Respiratorytract
infections;
950; 17%

Enterococcus spp.;
Streptococcus spp.; 114;3%

252;7% Serratia spp.;

ey 155;4%

Fig. 2. Descriptive summary of the studies reviewed here. (a) Numbers of patients treated with intravenous fosfomycin by treatment indication as per MedDRA version 19.0. BJI,

bone and joint infections; UTI, urinary tract infections; CNS, central nervous system infections; SSTI, skin and soft-tissue infections. (b) Absolute numbers of microbiological isolates
reported by pathogen.

Grabein B, et al. Clin Microbiol Infect 2017;23:362-373



AmtoteAeopoata peta-avalvonc (315 aobeveic)
DOwodopukivn o povoBeparmeia  cuvduaAoUO

Fosfomycin Comparator

Author(s) and Year Effec. Total Effec. Total OR [95% CI] OR [95% CI]
Monotherapy

Zhang 2003 49 59 45 59 - 1.52[0.62, 3.78]
Sano 1979 33 57 27 50 . 1.17[0.54, 2.52]
Ode 1988 7 16 6 22 ——-— 2.07[0.53, 8.10]
Albano 1978 33 38 26 26 Not estimable
RE Model for Subgroup - 1.41[0.83,2.39]
Combination Therapy :

Sirijatuphat 2014 30 47 27 47 - 1.31 [0.57, 3.00]
Shimokata 1988 33 41 27 32 - 76[0.22, 261]
Nissen 1986 16 17 12 15 ——— 400[037 43.38 ]
Matsumoto 1993 5 5 4 7 ——a— 8.56[0.34,212.94]
Kobashi 2002 17 18 15 17 —— 2.27[0.19, 27.58]
Baron 1987 16 17 14 18 ._._. 457046, 4586]
RE Model for Subgroup - 1.48[0.81,2.71]
RE Model for All Studies - 1.44[0.96, 2.15]

I T T T ]
0.01 1.00 100.00

Favours Comparator Favours Fosfomycin

Grabein B, et al. Clin Microbiol Infect 2017;23:362-373



JAMA | Original Investigation

Effect of 5-Day Nitrofurantoin vs Single-Dose Fosfomycin

on Clinical Resolution of Uncomplicated Lower Urinary Tract
Infection in Women

A Randomized Clinical Trial

Table 3. Clinical and Microbiologic Outcomes

No./Total No. (%)

Nitrofurantoin Fosfomycin Difference, %
Clinical and Bacteriologic Outcome (n = 255) (n = 258) (95% Cl) P Value®

Primary Outcome

Clinical response at 28 d°

Clinical resolution 171/244 (70) 139/241 (58) 12 (4-21) .004

Microbiologic response
at 28 d®

Culture obtained/baseline 175/194 (90) 163/183 (89)
culture positive

Bacteriologic success 129/175 (74) 103/163 (63) 11 (1-20) .04
through 28 d

Huttner A, et al. JAMA. 2018;319(17):1781-9



Clinical Microbiology and Infection
Volume 24, Issue 5, May 2018, Pages 528-532
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ELSEVIER

Original article

High interindividual variability in urinary
fosfomycin concentrations in healthy
female volunteers

R.A. Wijma ! & &, B.C.P. Koch ?, T. van Gelder 2, J.W. Mouton *

Journal of
J Antimicrob Chemother AntlmlcrOblal
doi:10.1093/jac/dkx441 Chemotherapy

Fosfomycin efficacy and emergence of resistance among
Enterobacteriaceae in an in vitro dynamic bladder infection model

Iain J. Abbott"?, Joseph Meletiadis®*, Imane Belghanch?, Rixt A. Wijma?, Lamprini Kanioura?, Jason A. Roberts“®,
Anton Y. Peleg™® and Johan W. Mouton?*




yeiety of America  hiv medicine association

Clinical Infectious Diseases A
IAIDSA

Fosfomycin for Injection (ZTI-01) Versus Piperacillin-
tazobactam for the Treatment of Complicated Urinary
Tract Infection Including Acute Pyelonephritis: ZEUS,
A Phase 2/3 Randomized Trial

Keith S. Kaye,' Louis B. Rice,” Aaron L. Dane,’ Viktor Stus,’ Olexiy Sagan,’ Elena Fedosiuk,® Anita F. Das,” David Skarinsky,*® Paul B. Eckburg,*® and
Evelyn J. Ellis-Grosse®®

 MovoBepamneia pe
— IV Fosfo 6 g x 3 €vawvrl
— IV Pip/Tazo 4,5 gx3 ywa 7 nu
e 465 aoBeveic TuyalomoLnBnkov



AntoteAeopata MeAetng ZEUS

IV Fosfo IV Pip/Taz Difference, %
(95% Cl)

Overall success 64.7% 54.5% 10.2 (-0.4, 20.8)
Clinical cure at 90.8% 91.6% -0.8 (-7.2,5.6)
TOC

Eradication 65.8% 56.2% 9.6 (-1.0, 20.1)
>4-fold increase 8 6

in MIC

Hypokalemia 6.4% 1.3%

Kaye KS, et al. Clin Infect Dis. 2019



Open Access Protocol

BM) Open Daptomycin plus fosfomycin versus
daptomycin monotherapy in treating
MRSA: protocol of a multicentre,
randomised, phase III trial

e 155 tuyalomownOnkav: 74 os cuvduaoTikn Bepareia
Kot 81 o€ povobBepareia

* Erutuxnc exBaon @ ToC (6 €Bd): 54% vs. 42%,
Sladopd, 12.1%; 95% AE, 0%-27.0%

e Emtuxnc ekBaon otic 7 nu: 93% vs. 76.5%, dtadopa,
16.7%; 95% AE, 5.4%-27.7%

e AEC: OXL OTOTLOTLKWG TIEPLOCOTEPEC LLE TN
ouvduaoTlkn Beparneia

Shaw E, et al. BMJ Open. 2015;5(3)
Pujol, M, et al. Abstract LB3. Presented at ID Week; Oct. 3-7, 2018; San Francisco



Dwodopuukivn : boocoloyia o IV xpnon

Nedpikni kaBapon, ml/min |1V docoloyia

> 40
30-40

20-30
10-20
<10

AlpokaBapon

16-24 g

8 g 6oon doptiong, katormwy 4
gx3

6 g 6oon poptionc, Katomv 3
gx3

4 g 5oon dopTIoNG, KATOTILV 2
gx3

2 g boon poptiong, katomv 1
gx3

2 g boon poptiong, KATOTILY 2
g LETA aLlpokaBapon



Dwodopuukivn : avertBuunTeC

EVEPVELEC
IV xopriynon ATtO TOU OTOMATOC Xopnynon
* YrokoAlatpia * [O0OTPEVIEPLKEC SLOTAPOAXEC

 E¢avOnua

* OpouBodAepitic
* [OOTPEVTEPLKEC SLATAPAXEC

Infect Dis Ther 2015; 4(4)



JUMTTEPACHOTA

Ta maAalotepa AVILBLOTIKA UTTOPEL VO
aroteAecouv npoocwplvn Avon oto PoBAnUa
TNC OVTLULKPORLAKAC aVTOXNC LEXPL TNV ELOAYWYN
VEWV AVTLBLOTIKWY

H opBn aéloAoynon tnc BPAloypadioac pmopet va
SWOEL XPNOLUEC KOl EEXAOUEVEC TTANPOPOPLEC
2UYXPOVEC LEAETEC YpeLlalovTol yia TNV KOAUTEPN
KOTAVonon Twv OLOTNTWV TOUC

H eupela xpnoluomnoinon toug otnv npaén
Hotpaila odnyel otnv avamntuén avioxnc Ko
«OXPNOTEVCN» TOUC



