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Multidrug-resistant, extensively drug-resistant and pandrug-resistant
bacteria: an international expert proposal for interim standard
definitions for acquired resistance
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e Kolistin, Fosfomisin dahil ....PDR
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FIG. |. Diagram showing the relationship of MDR, XDR and PDR
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Bilinenler

Artan olim (EU 25.000 61im/2018 yili)
Artan masraf (1.5 milyar Euro ekstra harcama)

Artmaya devam eden direnc¢
Yayilan yeni, direncli, virulan klonlar

«POST-ANTIBIYOTiK CAG»
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middle of 2011 using either the term "colistin® or "colistin resistance’.
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Uzun surecli planlar

«Tek Tip» ile global diren¢c mucadelesi
Antimikrobiyal Yonetim Programlari
Tip alaninda teknolojik gelismeler

Tip Egitimi

Insanligi tehdit eden sorun algis|



Beklenenler

* Yeni antibiyotikler !

* Yeni tedavi yaklasimlari (FAJ)

e Virulansa mudahele (microbiota, QS
inhibisyonu,...)



Elimizdekiler

* Elimizdeki antibiyotikleri akilci kullanmak
KOLISTIN
(Fosfomisin,Tigesiklin,...)

* Infeksiyon Kontroli
1




Kolistin-Polimiksin

. . . . Lfb—v— L-Leu
* Siklik polipeptid N

\Thr—L—Dab—L-D|ab
* Paenibacillus ® ® o &

p O |y myxa 1 947 Dab, Diaminobutyric acid; Thr, Threonine; Phe, Phenylalanine;
o0 000

Leu, Leucine; L, Levogyre; b, Dextrogyre
. . Fatty acid residue differing between the components of
°® 1 9 5 9 I d t b the mixtures: 6-methyloctanoic acid for colistin A and
yl I n a n I I a re n polymyxin B1, and 6-methylheptanoic acid for colistin B,
and polymyxin B2

ku | Ia n I m d a V Aminoacid differing between colistin and polymyxin B:

D-Leu for colistin, and p-Phe for polymyxin B

@ Groups differing between colistin/polymyxin B and
colistimethate: -NH, for colistin and polymyxin B,
and -NH-CH,-SO;H for colistimethate

FIG 1 Structures of colistin A and B, colistimethate A and B, and polymyxin B1 and B2.

Polymyxins: Antibacterial Activity,

‘L] AMERICAN Cl|n|Cal MlcrOblOlogy Susceptibility Testing, and Resistance

SOCIETY FOR ; ® Mechanisms Encoded by Plasmids or
microsioLoay | REVIEWS Chromosomes

Laurent Poirel,>P< Aurélie Jayol,®-< Patrice Nordmann3P.<d



e Kolistin sulfat (oral)

e Kolistimetat sodyum

Kolistin-Polimiksin

(CMS) parenteral

Polimiksin

Renal clearance

Colistimethate

\ Renal (leararyv
~
Non-renal clearance ™__ /

(Hydrolysis) N

Colistin

Non-renal clearance

Figure 2: Schematic representation of the disposition of colistimethate and
the colistin generated from it in the body, following administration of
colistimethate sodium



Etki Mekanizmasi

e Katyonik peptid olan
kolistin, bakteri dis
membranindaki anyonik
LPS ile elektrostatik
olarak etkilesir

e LPS’nin fosfat gruplari
icindeki Ca ve Mg
iyonlarini disari ¢ikarir

* Permeabilite bozuklugu
sonucu O6lim

LPS
COLISTIN

g M92+

Displacemen t of
Lipid A Ca2t 2

cationic peptides

OUTER MEMBRANE

Peptidoglycan

INNER MEMBRANE
PBP

CYTOSOL



Etki mekanizmasi

Hizli
Bakterinin metabolik

aktivitesinden bagimsiz

ANTIENDOTOKSIK etki

A.baumannii

izolatlarinda hidroksil
radikal Uretimi ile hizli

olim |

CMRO

0TS
k10 1530 06 25 1018080 ANrghte remrvat o tietion n ahion o part

Colistin, mechanisms and prevalence
of resistance

OmpA porin -> Colstn binds to LPS and
disrupts ouler mambrane

Ouwer membrane

Inner memorana

U
Colstn Insice the cell
Figure 3. Antimicrobial mode of action of polymyxin against Gram-negative

bacterial membranes.
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Current Infectious Digease Reports (2018) 20: 10
hittps/fded.ong/10.1007/511908-018-0614-0

HEALTHCARE ASSOCIATED INFECTIONS (G BEARMAN AND D MORGAN, SECTION EDITORS)
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Pharmacokinetic and Pharmacodynamic Considerations
of Antibiotics of Last Resort in Treating Gram-Negative Infections
in Adult Critically Il Patients

Mojdeh S. Heavner ' - Kimberly C. Claeys' - Anne M. Masich' - Jeffrey P. Gonzales'

Antibiotic Target Mechanism Comments
Aminoglycosides [17-20] C e MIC Concentration-dependent Optimal ratio /= §-10/1
Polymyxins [38] AUCMIC Concentration- and time-dependent

Tigecyclne [60-63] AUCMIC Concentration- and time-dependent

Fosfomvyein [75] %T =MIC Time-dependent Optimal ratio > 2:1

Fluoroquinolones [958, 99] AUCMIC Concentration- and time-dependent Optimal ratio > 125:1




CMS-DOZ ?

Colistimethate Sodium Conversion (EMA 2014)

Colistimethate Sodium

Colistimethate Sodium

Colistin-Base Activity (CBA)

12,500 units 1mg 0.4 mg
150,000 units 12 mg amg
1,000,000 units 60 mg 34 mg
4,500,000 units 360 mg 130 mg
9,000,000 units 720 mg 300 mg

COLIMYCIN 150 mg i.M/1.V. Enjeksiyon ve inhalasyon I¢in Liyofilize Toz ]qeren
Flakon

Steril-Apirojen

Kas icine ya da damar icine enjekte edilir.

o Etkin madde: Her bir flakon 150 mg kolistin bazina esdeger miktarda kﬁllsumetal
sodyum icerir,
¢ Yardimcr maddeler: Enjeksiyonluk su

Susceptible infections: IM, IV: 2.5 to 5 mg CBA/kg/day in 2 to 4 divided doses; maximum: 5 mg CBA/kg/day

Severe infections (due to multidrug-resistant organisms susceptible to colistin in the critically ill) (off-label dosing): I'V: Loading
dose: 300 mg CBA followed by 150 mg CBA twice daily (Dalfino 2012; Plachouras 2009). Additional trials may be necessary to further

evaluate the use of this dosing in critically ill patients with this condition.



CMS (Colistine base) doz
UK 6nerisi.... 60 kg > ... 80-160 mg x 3
* 2-3 mg/kg her HD sonrasi

* 2 mg/kg/glin PD hastasinda

Stanford Health Care Antimicrobial Dosing Reference Guide

This document is also located on the SHC Intranet (http2/portal stanfordmed.org/depts/Antimicrobial StewardshipProgram ) and
http2/bugsanddrugs. stanford .edu - ABX Subcommitiee Approved: March 2017

CrCl > 50 mLimin

CrCl 10 = 50 mLimin | CrCl = 10 mL/'min

| Intermittent
Hemodialysis (IHD)

CRRT

Coligtin (Iv)'-22-2
{SHC Restriction)
[Dosage expressed in
terms of colistin base
activity [CBAL Use ideal
BW in obese)

U.5. FDA Package Insert

Crol=80 | Crols0-79 | Crol30-49 | Crdi<30
Loading
Do 5 mgkg x 1 (max dose: 300 mg)
Mainienance 1.25-25 125-19 2.5 mgikg 1.5 mgikg
Dose mg/kg g12h mg/kg q12h q24h g3sh

Preferred Dosing for Critically Il Patients [(Consull [0 Phamacisf)

| D’DB"'IE HEglmEn
Loading Al Gl = 4 % IBW (kg)
Dose {including HO and CRRT) {max dose: 300 mg)
= B0 mLiman 180 mg gizh
B0 — B9 mL/min 170 myg gizh
70— 79 mLimin 150 mg qi2h
50 — 59 mLimin 138 myg qizh
50 — 59 mLimin 122 myg qizh
ME'EE;‘:““E 40 — 43 mLimin 110 mg gizh
30 — 39 mL/min B8 mg g12h
20— 29 mLimin B& mg g12h
10— 19 mLimin B0 mg g12h
5 — O mLATIN 72 mg g1zh
0 mLiman B5 mg gizh

Suppested loading dose and dally doses of collstimetale for desired targel cokstin Ces.eavg o
2 mg/L (CID 2017:64. Nation et &)

Loading Dose: 4 x IBW (kg)
imax dose: 300 mg)

Mambenance Dose;

65 myg q12h; then supplement
&n sdditional 40 mg (for a 3-hr
IHD sessson) or 50 mg (for a
4-hr IHD session) post-dislysis

&l 1.5 mgikg g24h

Loading Dose: 4 x 1BW
kg
(e dose: 300 mg)

Mamntenance Dose;
220 mg gi2n

alt- 2.5 mygikg q24h




Current Infectious Digease Reports (2018) 20: 10
hittps/fded.ong/10.1007/511908-018-0614-0
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Pharmacokinetic and Pharmacodynamic Considerations
of Antibiotics of Last Resort in Treating Gram-Negative Infections
in Adult Critically Il Patients

Mojdeh S. Heavner ' - Kimberly C. Claeys' - Anne M. Masich' - Jeffrey P. Gonzales'

Practical Recommendations

(sniven the current evidence, we recommend loading doses of
both colistin and polymyxin B to achieve adequate concentra-
tions. Colistin CL and thus the dosmng interval 1s based on the
degree of renal dysfunction and RRT, whereas polymyxin B
does not need adjustment 1n patients with renal dysfunction. In
those patients, we recommend polymyxin B dosed on total
body weight. Inhaled therapy with colistin 1s appropnate when
treating patients with pneumonia and will optimize the con-
centrations of the drug in the epithehial Immg flnd.



CLINICAL

Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
journal homepage: www.clinicalmicrobioclogyandinfection.com

Guidelines

Use of nebulized antimicrobials for the treatment of respiratory
infections in invasively mechanically ventilated adults: a position
paper from the European Society of Clinical Microbiology and
Infectious Diseases

J. Rello -5, C. Solé-Lleonart * !5, J.-J. Rouby °, J. Chastre %, S. Blot %, G. Poulakou °,
C.-E. Luyt °, |. Riera ’, LB. Palmer *, J-M. Pereira ™ ", T. Felton ", J. Dhanani ',
M. Bassetti ", T. Welte ', J.A. Roberts *

Conclusions

Mebulization of antibiotics in mechanically ventilated adults
with respiratory infections is a practice that is increasingly used,
despite a lack of standardization and limited evidence on the
associated efficacy and safety [2.3 . Based on a previous systematic

review and meta-analysis | 7|, this ESCMID Enel does not EUEEMI

assessed because the available evid '
4and 1n some scenarios entirely absent). Further research to achieve
high-guality evidence is urgently needed.

Given that aerosolization of antibiotics is an active area of
research, and the literature is emerging |45—47|, the meta-analysis
cshould be updated periodically. Hence, these recommendations
may change in the future as new study data become available.



Etkinlik /Dogal Direnc

* P geruginosa, A. baumannii

* Gram pozitif bakteriler
» S. maltophilia, Aeromonas spp

* Klebsiella spp, Enterobacter spp * N. meningitidis, N. gonorrhoeae

+ E. coli, Citrobacter spp * Proteus mirabilis, M. catarrhalis
* Salmonella spp, Shigella spp * Serratia spp, M. morganii
* Legionella spp. * Burkholderia spp.

* H. influenzae

* Chromobacterium spp.
* Bordetella pertussis

* M. tuberculosis * Brucella SPP-

* Mycobacterium turlerinin bazilari * Anaerop bakteriler



Kazanilmis direnc

* Sonucta lipid A yapisindaki modifikasyon ile
net negatif yukin azalmasi ile direnc gelisir.

*Lipid A yapisina 4-amino-4-deoksi-L arabinoz

(L-ara4N) (yuk=0) ya da

** Lipid A yapisina fosfoetanolamin (PEtN)

eklenmesi (yuk=-1/-1.5)



130

Kazanilmis Direnc

YD. Bakthawatchalam et al / journal of Clobal Antimicobial Resistance 12 (2018) 124-136

Low Mg™ High Fe¥
Polymyxin resistance mechanisms pH Acidic pH
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LAragN substitution to PEtN substitution
‘ Lipid A to Lipid A ’
Modification of LPS

mgrB mediated activation of arnBCADTEF for LAragN substitution

direct activation of arnBCADTEF operon for LAragN substitution by phosphorylated pho?P

pmrD activation by phoP , which activates pmrA for armBCADTEF cperon for LAragN substitution
direct activation of arnBCADTEF for LAragN substitution by phosphorylated pmrA

PmrA mediated PmrC activation of pmrHFUKLM operon for PEEN substitution

ParRS, ColSR, CprRS mediated activation of arnBCADTEF for LAragN substitution (seen only in

P. aeruginosa)



Kazanilmis direnc

* A.baumannii: * P.aeruginosa:

*Lipid A biosentez *omrAB/phoPQ
genlerinin (/pxA,C,D)kaybi  aktivasyonu ile Lipid A
(IS Aball) yapisinin negatif yakinu

**pmr AB artis azaltan urinler

(pmr HIJKLM operonu)

| | * cprR/cprS

Q PhoQ Q e parR/parS, r

o> ) Bl Emy

PhoP)r A PmrA)®

!
i/ pm'rD i/ amn

Figure 4. PmrAr‘Pm@and PhoP/PhoQ two-component regulatory systems.



Kazanilmis direnc

* K.pneumoniae:

*Kolistin etkisi altinda - T

iken mgrB {izerinden B
regilator sistem — mor >—
(obmrAB/phoPQ )ile LPS (U;O) (T
modifikasyonu . 1000

**OXA-181 geni
karbapenemaz ve mgrB IS  * Kapsil Gretimi ?

Uzerinde yer alir! * Pompa sistemleri ?
* Kolistinaz ???



wowow . nature.comyfscientificreports

SCIENTIFIC REP{:}RTS

Qe Stepwuse evolution of pandrug—
resistance in Klebsiella pneumon:ae

Hosam M. Zowwawi®-23e™ » Brianmn M. Forde3-5", Mubarak Alfaresi®, Abdulgadir Alzarcouwni”
Yasser Farahat?, Teik-Min Chong®, Wai-Fong Yin®, Kok-Gan Chan Jian Li%,
EEEEEEE = oF April zoag Mark A. Schembri®s, Scott A. Beatson=5 B David L. Paterson®=

Figure 1: Dlagram of the pandrug-resistant K. pneumoniae MS6671
chromosome highlighting the position and context of mobile genetic
elements that harbor antimicrobial resistance genes.

From: Stepwise evolution of pandrug-resistance in Klebsiella pneumoniae
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mcr ile direnc-4’-PEA transferaz

REVIEWS
) :
5 2 HsN A 05 ¢ om
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First-half reaction Second-half reaction



Direnc
tayini

EUROPEAK COMMITTEE
E U A -I- DK ANTIMICROEIAL
SUSCEPTIBILITY TESTING
M o5

ihy of Clin

Recommendations for MIC determination of colistin (polymyxin E)
As recommended by the joint CLSI-EUCAST Polymyxin Breakpoints
Working Group

Colistin (polymyxin E) MIC determination is associated by several methodological
issues. The issues have been extensively investigated by the CLSI-EUCAST joint
Polymyxin Breakpoints Working Group and the following method for determination of
colistin MIC was agreed:

1. Reference testing of Enterobacteriaceae, Pseudomonas aeruginosa and
Acinetobacter spp. is by the ISO-standard broth microdilution method (20776-
1). Note:

a. Cation-adjusted Mueller-Hinton Broth is used

b. No additives may be included in any part of the testing process (in
particular, no polysorbate-80 or other surfactants)

¢. Trays must be made of plain polystyrene and not treated in any way
before use

d. Sulphate salts of polymyxins must be used (the methanesulfonate
derivative of colistin must not be used - it is an inactive pro-drug that
breaks down slowly in solution)

2. Susceptibility testing by other methods, including agar dilution, disk diffusion
and gradient diffusion, cannot be recommended until historical data have been
reviewed or new study data have been generated. Work on these methods is
ongoing.

[mi] [rhl [Py

Colistin and polymyxin B interpretative breakpoints in (pg/mL) recommended by
the Clinical and Laboratory Standards Institute (CLSI) and the European Committee
on Antimicrobial Susceptibility Testing (EUCAST) guidelines in 2017,

Organism Polymyxin CLsI EUCAST
S R S l R
Enterobacteriaceae  Colistin - - 2 - =2
Polymyxin B - - - - -
Pseudomonas spp. Colistin <2 >4 7w
Polymyxin B <2 =8 - - -
Acinetobacter spp. Colistin <2 =4 2 2
Polymyxin B <2 >4 - - -

S, susceptible; I, intermediate; R, resistant,

Mutlaka sivi mikrodilisyon !

e Bazi ticari mikrodi
testleri kullanilabi

 Gradient test, dis

usyon
ir?

< difiizyon

ve otomatize sistemler

kullanmayin

Yanlis duyarli sonuglar !!!



Direnc tayini-sorunlar ve oneriler

Multikompanent karisimlar !
Uriin kompozisyonu degisken
Katyonik icerik

KLINIK
CA-MH vs MH UYUM ?

Plistren vs polipropilen, cam

Siirfaktansiz vs polisorbat-80
(Tween 80)

Kolsitin sulfat vs CMS



Contents lists available at ScienceDiract ‘ : M I

Clinical Microbiology and Infection E.%JE‘B!&#G‘;

AND INFECTION

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 Developrreent Laboratory, Vaxjo, Sweden

PR cf g TEARAE N REE F AR S F el Sl B el S Rt B el Sl e e oot Bl e BB P B s e e el

Results: The colistin BMD products correlated well with reference tests, in particular for Sensititre and

the two MICRONAUT products (essential agreement >96%:; 6b/69 (96%, Cl 88—99%), 7275 (96%, Cl 88—
o Al o oo o 9200w ). The results were somewhat poorer for the BMD products SensiTest
and UMIC: EA BB% (51/58, C1 77-95%) and 82% (61,74, Cl 72—89% ), respectively). and considerably poorer
for the gradient tests (EA 43—71% depending on gradient test and Mueller-Hinton agar manufacturer).
The gradient tests generally underestimated colistin MICs, resulting in a significant number of false
susceptible results (9—18 of total 75 tests, compared with 1-3 for the BMD products).

Conclusions: Based on the results of this study, we advise laboratories not to trust gradient tests for

colistin SUSCE]:IT'LD'LHI}-' testing and to use broth microdilution methods for this purpose. There are several

commercial broth microdilution tests available and in principle they perform well. E. Matuschek, Clin
Microbiol Infect 2018;24:865




Kolistin direnc tayini...

Kapiller elektroforez
Micromax assay (A.baumannii)

Rapid Polimyxine NP test (hizli, yliksek
duyarlilik ve ozgiilluik)

Secici besiyerleri (Super Polymyxine medium)



Gercek hayat-olasiliklar

BMD, Sensititre ya da Micronaut ile sonuc !

Kolistin duyarliligi yapamiyoruz!
Direncli sonucu bildir (OS, G-test, DD) duyarli
citkarsa sonuc¢ yazma !

DD, OS ya da DD ile sonucu yaz, metodu yaz
yorumsuz olarak bildir?



Gercek hayat




Klebsiella pneumoniae: °%o of invasive
isolates with combined resistance to

carbapenems and colistin, EU/EEA, 2016
. <1%

1% to <5%
5% to <10% N e
ey

B 10% to <25%
B 25%to <s0%

. >50%

Less than 10 isolates
reported

No data

2016




Colombia

Myl 075515 5338

dol: 10.5578/mb.57515

Ulkemizde Klinik Enterobacteriaceae izolatlarinda
Plazmit Aracili Kolistin Direng Genlerini
(mcr-1 ve mer-2) Arastiran Cok Merkezli ‘ TNy ’

Calismaya Ait Sonuclar r A -

’ >
Results of a Multicenter Study Investigating Plasmid Mediated g -
Colistin Resistance Genes (mcr-T and mer-2) in Clinical >
Enterobacteriaceae Isolates from Turkey
Sweden SO U B Reports of MCR-1-producing isolates in humans

I Reports of MCR-1-producing isclates in animals
B Reports of MCR-1-producing isclates in both humans and animals

Denmark
Netherlands

Belgium

Contents lists available at Schencelima

Journal of Global Antimicrobial Resistance

Poland :

Weland ¥ G'"“"w i _\.~ VIER journal homepage: www.elsevier.com/locate/jgar
Switzerland

Portugal
Letter to the Editor

% First report of Escherichins coli carrying the &J = all three strains and showed 100% ncleotide semilac ity with the
T - mobile colistin resstance gene mor-1 in Turkey previously annotated mer-] gene 2] Masmid sequencing of three
T stains (AL AS and AS) resulted in lone conties of multinke

faly
FIG 4 Reports of MCR-1-producing Isolates In humans, animals, and both humans and animals.



Journal of Hospital Infection 98 (2018) 260263

Available online at www.sciencedirect.com
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Rapid emergence of colistin resistance and its impact
on fatality among healthcare-associated infections
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SUMMARY

This article describes the emergence of resistance and predictors of fatality for 1556 cases
of healthcare-associated Gram-negative bloodstream infection in 2014 and 2015. The

colistin resistance rate in Klebsiella pneumoniae was 16.1%, compared with 6% in 2013. In
TOtal, boU (32.27) cases were fatal. 1ne ngﬁesf ?afahfy rate was among patients with
Acinetobacter baumannn bacteraemia (58%), followed by Pseudomﬂnm ﬂerugmosa (45%),

i (28%). On

I-variate analysm the minimum inhibitory concentrations for carbapenems [odds T2
(OR) 1.02, 95% confidente interval (Cl) 1 [}1 1 EM P=0. DDE] and cnlmtln {DR 1.1, 95% ClI




Risk Faktorleri

+ Kolistin kullanim
- Kolistin direncli bakteri ile kolonizasyon veya infeksiyon

Kontopidou F. ve ark.,Clin Microbiol Infec 2009
Matthaiou DK ve ark. ,Crit Care Med 2000

+ Sub-optimal doz veya uzamig monoterapi tedavi
Poudyal A ve ark., JAC 2008

+ Digestive sistem selektif dekontaminasyonu
Teysir Halaby et al., Antimicrob. Agents Chemother 2013



Beklenen Olasiliklar
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Hospital Qutbreak of a Colistin-Resistant, NDM-1- and OXA-48-Producing Klehsiella pneumoniae:
High Mortality from Pandrug Resistance.

Guducuoalu H', Gursoy NC2, Yakupogullari Y2, Parlak M, Karasin G', Sunnetcioglu M®, Otlu B2

@ Author information

Abstract

Colistin resistance causes substantial problems in the treatment of serious infections with carbapenem-resistant (CR) gram-negative bacteria.
In this study, we report a fatal hospital outbreak from the spread of a pandrug-resistant Klebsiella pneumoniae clone. An outbreak
investigation was conducted after consecutive isolation of nine CR-K. pneumoniae (CR-Kp) strains from eight patients in two intensive care
units of a university hospital within 2 weeks. Carbapenem and colistin resistance genes were investigated with PCR, clonal relationships of
isolates were studied with pulse-field gel electrophoresis, and multilocus sequence types were determined. The outcomes of the affected
patients were analyzed. Genotyping showed a predominant CR-Kp clone consisting of seven strains from six patients. These strains were in
ST EEE, an international high-risk clone. They were resistant to all antimicrobials, including colistin, and positive for NDM-1 and OXA-48

carbapenemases, but negative for plasmid-bome colistin resistance genes. One patient had colonization and the remaining five died dug to
the infection within mean 12 days. No environmental or staff links could be established, and the outbreak was stopped by augmenting
mfecfmn CONTrol measures. Consun-resistant K pneumoniae could clonally expand in the hospital setting, and this spread might be




Heteroresistans ?

38 Pagedof9 Curr Infect Dis Rep (2017) 19: 38

Table 1  Prevalence of heteroresistance to colistin or polymyxin B among Gram-negative bacilli

Organism Antibiotic  Detection of Year Comments Reference
heteroresistance
Acinetobacter bmumannii Colistin 15/16 (93.7%) 2006 Some subpopulations were able to grow in the presence of up to [19]
200 pg/mL of colistin
Acinetobacter Colistin 1919 (100%) 2008 Significantly higher degree of heteroresistance found among isolates  [20]
baumarnnii-- from patients with previous colistin treatment. All isolates maintained
calcoaceticus complex colistin MICs > 16 mg/L after two passages on sheep blood plates
Acinetobacter bmumannii Colistin 13/28 (46.4%) 2009 Case report of a patient with post-neurosurgical meningitis with [22
development of colistin resistance during intrathecal treatment
Acinetobacter bmumannii Colistin L7 (14%:) 2007 All isolates maintained resistance to colistin after passaging on sheep  [21]
Enterobacter cloacae 6/10 (60%) blood agar and retesting, suggesting resistance is induced upon
exposure to colistin rather than via a stable mutation
Enterobacter cloacae Polymyxin 83 (100%) 2013 In several isolates, the number of heteroresistant colomies was greater at  [25]
B higher concentrations of polymyxin B (48 pg/ml) compared to
lower concentrations (0.5-2 pg/ml)
Carbapenemase-producing  Colistin 12/16 (T5%) 2011 All heteroresistant strains except one maintained colistin MICs [26]
Klebsiella preumoniae > B mgL after seral passages on colistin-free media
FPreudomonas aeruginosa  Polymyxin 124 (4%) 2013 Rate of heterogeneous subpopulations with increased MICs to [24]
B polymyxin B but still < 2 mg/L were 37.5% (9/24)
Burkholderia cenocepacia Polymyxin - — 2013 More resistant subpopulations of 8. cenmocepacia may communicate  [23]

B high level resistance to less resistant cells




Kombinasyonlar ?

 Dama Tahtasi Yontemi (Checker Board Test)

* Zamana Bagh Oldiirme Yontemi (Time Kill
Assay)
e Gradient test (E-test)

Celiskili sonuclar !
Klinik yansima ?



Table 3. Results of in vitro studies camied out for symergy in combination of drugs with polymmydines.
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Article

Intravenous Colistin Monotherapy versus

Joumal of

Clinical Medicine

by

Combination Therapy against Carbapenem-Resistant
Gram-Negative Bacteria Infections: Meta-Analysis of
Randomized Controlled Trials

I-Ling Cheng !, Yu-Hung Chen !, Chih-Cheng Lai ? and Hung-Jen Tang **

Table 1. Characteristics of included studies.
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preumaonia; LAl complicated intra-abdominal infection; UTI, urinary tract infection; 55T, skin and soft tssue infection; CNSI, central nervius system infection; bid, three imes per day.
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Figure 4. Colistin monotherapy versus colistin-based combination therapy, all-cause mortality.
b-H, Mantel-Haenszel.
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Figure 5. Colistin monotherapy versus colistin-based combination therapy, infection-related mortality.
M-H, Mantel-Haenszel.
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Figure 6. Colistin monotherapy versus colistin-based combination therapy, mi-r:mhin]ngiu: respOnse.




Acinetobacter baumannii - KDE

e Kolistin kombinasyonu monoterapiye gore-
Anlamli yuksek eradikasyon -
Nisbeten yuksek sagkalim(14.gln)

e Sulbaktam ve karbapenemli kombinasyonlar
arasinda fark yok

Batirel A et al. EurJ Clin Microbiol Infect Dis 2014



ACCEPTED MANUSCRIPT

Treatment outcomes of colistin and carbapenem-resistant Acinetobacter
baumannii infections: an exploratory subgroup analysis of a randomized
clinical trial

Yaakov Dickstein ®, Jonathan Lellouche, Maayan Ben Dalak Amar, David Schwartz, Amir Nutman, Vered Daitch, Dafna Yahav,

Leonard Leibovici, Anna Skiada, Anastasia Antoniadou, ... Show more

Clinical Infectious Diseases, ciy988, https://doi.org/10.1093/cid/ciy988
Published: 20 November 2018  Article history »

Conclusions

Colistin resistance as determined by BMD was associated with significantly lower mortality among patients with severe

CRAB infections. Among patients with CoR isolates, colistin nmnﬂtherafz was assoclated with a better outcome

compared to colistin-meropenem combination therapy.




Toksisite

NEFROTOKSISITE :

e 2011 yilinda meta-analiz: %0-

53.3
* Genellikle ilk 5-7 glin icinde
* Geriye donebilen

Javan AO et al. Eur J Clin Pharmacol 2015

NOROTOKSISITE
Parestezi(IV:%7.3, IM:%27)
Konflizyon

Vertigo

Ataksi

Konvilsiyon

Noromuskuler blok ve apne

Doza bagimli ve geriye
donebilen

Gregoire G et al. Clin Pharmacokinetic
2017



Kolistin kullanimi

* In-vitro sonuclar !!!
e Rutin kullanimdan mimkun oldugunca
kacinalim |

 Monoterapi A.baumannii icin uygun
digerlerinde kombinasyon !

* Inhalasyon yolu ile kullanim ??? (belki KF,..vb)




Fosfomisin

Fosfomisin, MurA Dokulara iyi dagilim
(UDP-NAG enl idrarla atilim
piruviltransferaz)

Inhibitorldur, Bu sayede
bakteri hiicre duvar
(peptidoglikan) sentezini
ilk basamaginda inhibe
eder ve bakterisid etki

gosterir,

UDP-N-Asetil-glukozomin P | ;%EA?% a» &
Lo | 1ol v e v vyt sboory *f(‘%] ;%S:Zi[ Iaa?amm ﬁiﬁh
Murk? e i :
» y Teicoplanin Fostomycin Vancomycin
SN A oYX
Feprdesman _\ Hikre | womdvedwin ] e ’ i .
stsesnte— ==/ olumu YL I eI — Castenada - Garcia et al. Antibiotics

Bty 2013, 2, 217-23%




Duyarli mikroorganizmalar

Fosfomisin

Potansiyel direng gelisme riski olan
duyarh mikroorganizmalar

intrensek direngli
mikroorganizmalar

Gram-pozitifler

Staphylococcus aureus (MS, MR)
Streptococcus pyogenes
Streptococcus pneumoniae (PR+/-)

Gram-negatifler
Citrobacter spp.
Edwardsiella spp.
Escherichia coli
Haemophilus influenzae
Klebsiella oxytoca
Neisseria spp.

Proteus mirabilis
Providencia rettgeri

Anaeroplar

Peptococcus spp.
Peptostreptococcus spp.

Gram-pozitifler

Enterococcus faecalis
Staphylococcus epidermidis

Gram-negatifler
Enterobacter cloacae
Klebsiella pneumoniae
Proteus inconstans
Pseudomonas aeruginosa
Serratia marcescens

Gram-negatifler
Acinetobacter spp.
Burkholderia cepacia
Morganella morganii
Stenotrophomonas maltophilia

Anaeroplar
Bacteroides spp.

MS: Metisiline duyarli, MR: Metisiline direngli, PR+: Penisiline direncli, PR-: Penisiline duyarh.



Fosfomisin duyarlilik

E.coli disinda Agar Diltsyon

Enterobacteriaceae (new taxonomy: Enterobacterales’)

EUCAST Clinical Breakpoint Tables v. 8.0, valid from 20180101 +
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In Vitro Activity of Fosfomycin against Escherichia coli Isolated from
Patients with Urinary Tract Infections in Canada as Part of the
CANWARD Surveillance Study

TABLE 1 In vitro activities of orally available antimicrobial agents against 868 urinary isolates of E. coli isolated by clinical laboratories across
Canada from 2010 to 2013

E. coli isolate phenotype(s) (no. of isolates)
and antimicrobial agent MIC, MIC,, MIC range % Susceptible % Intermediate % Resistant

RESEARCH ARTICLE

Antimicrobial Susceptibility and Molecular Fosfomycin

Mechanisms of Fosfomycin Resistance in ; , e ; ik b ;

Clinical Escherichia coli Isolates in Mainland Nimhmotal 1 2 =l-sli %l 2 A
d Ciprofloxacin =0.06 >16 =0.06->16 774 0.1 25

China Amoxicillin-clavulanate 4 16 05->32 813 130 57

Yall', Bo Zheng"*, Yun LI, Sainsn 2w, Feng Xue', Jisn Li'

Sample No.of  ESBL No. of isolates inhibited at fosfomycin MIC (mg/L) of MICsy(mg/L) MICgo(mglLl sl &
source isolates (%) (%)l (%) (%)
0.062 0125 025 05 1 2 4 8 16 32 64 128 256 >256
uring 262 659 7 59 116 4 154 4 1 4 41 3 8 2 025 4 95,0412 38
sputum 264 779 7 47 94 27 23 9105 2 2 4 15 12 7 025 128 871457 72
blood 343 679 6 72 135 5 149 9 56 23 7 9 7 025 16 933420 47
pus 240 633 5 46 90 38 195 4 3 36 5 10 3 3 025 K 93.342 25
Total 1109 6838 25 224 435 158 71 27 27 14 1514 13 35 32 19 025 32 22032 46

Antimicrobial Susceptibilities of Commonly Encountered Bacterial
Isolates to Fosfomycin Determined by A\gar Dilution and Disk
Diffusion Methods

Ching-Lan Lu,"* Chia-Ying Liv," Yu-'l'snn%: Huang,*** ('Inm~l|sin1; Lino,* Lee-Jene Teng, ™
Lok N Tusnidas 87 wnd D Dan Hoahdd

% isolates with
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¢ equal to current
Species Subgroup” (pg/ml) breakpoint®
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Agents Toral 025 05 1 2 4 §& 16 32 64 128 256 512 >512 CLSI EUCAST
Chemother  Echerichia coli 00 15 70 6 5 2 2 L 100 100
5222,58-1252— Klebsiella pneumoniae 100 1 2 45 19 8 7 2 5 1 16 |92 &




Fosfomisin

 KDE olgularda dagilim

Biomedical Research 2017; 28 (8): 3731-3735 ISSN 0970-938X

www. biomedres.info

Determination of MIC distribution of colistin, fosfomycin, and tigecyclin
antibiotics against carbapenem resistant enterobacteriaceae.

Serap Siiziik!®, Banu Kagkatepez, Havva Aveikiiciik?

Table 3. Determination af the MIC values antibiotics fested for isolates (n=63).

Colistin Fosfomycin Tigecycline
Bacteria

5 (%) R (%) 5(%) R (3} 5(%) R (%)
K. pneumoniae 55 (96.67) 2(3.33) 38 (63.33) 22 (36.5T) 43 (71.67) 17 (28.33)
E. coll 2(100.00) 0.00 2 (100.00) 0.00 2 {100.00) 0.00
Enterobacter cloace 1(100.00}) 0.00 0.00 1 (100.00) 0.00 1 (100.00)

Total &1 (96.83) 2(3.17) 40 (63.49) 23 (36.51) 45 (71.43) 18 (28.5T)




Fosfomisin PK/PD

Current Infectious Disease Reports (2018) 20: 10
hitpsy/ded.org/10.1007/511908-018-0614-0

HEALTHCARE ASSOCIATED INFECTIONS (G BEARMAN AND D MORGAN, SECTION EDITORS)
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Pharmacokinetic and Pharmacodynamic Considerations
of Antibiotics of Last Resort in Treating Gram-Negative Infections
in Adult Critically lll Patients

Mojdeh 5. Heavner' - Kimberly C. Claeys' - Anne M. Masich’ - Jeffrey P. Gonzales'

Practical Recommendations

Based on the available evidence, fosfomycin [V is a reasonable ® Sistemik olgularda

option i combination therapy for severe systemic infectons Fosfomisin tromethamine ?
with resistant orgamsms [90¢]. We recommend a loadmg dose .

of fosfomycin m cnitically 1ll patients, higher maintenance (0.53 g fosfomisin/1 g)
doses m the first 24-48 h, followed by frequent but lower doses
based on estimated of CrCL using urnary creatimine collection.



Fosfomisin

* Direncli bakterilerde kombinasyon ile

 Uriner infeksiyonlar basta olmak tzere
mohnoterapi??

P Wisit this article

BM] Open sipuaminiupliugs o
b Contact us BMJ
BMJ Open. 2015; 5(3): e007363. PMCID: PMC4386243
Publishad online 2015 Mar 31. doi: [10.1136/bmjopen-2014-007363] PMID: 25829373

Fosfomycin versus meropenem in bacteraemic urinary tract infections
caused by extended-spectrum [-lactamase-producing Escherichia coli
(FOREST): study protocol for an investigator-driven randomised controlled

trial

Clara Rosso-Fernandez, 2 Jesus Sojo-Dorado,? Angel Barrigg,I Lucia Lavin-Alconero,! Zaira Palacios 34

Inmaculada L 6pez-Hernandez * Vicente Merino,® Manuel Camean,® Alvaro Pascual 3 Jesis Rodriguez-Bafio,
and and the FOREST Study Group
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Tigesiklin PK/PD

Current Infectious Disease Reports (2018) 20: 10
hitpsy/ded.org/10.1007/511908-018-0614-0

HEALTHCARE ASSOCIATED INFECTIONS (G BEARMAN AND D MORGAN, SECTION EDITORS)
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Pharmacokinetic and Pharmacodynamic Considerations
of Antibiotics of Last Resort in Treating Gram-Negative Infections
in Adult Critically lll Patients

Mojdeh 5. Heavner' - Kimberly C. Claeys' - Anne M. Masich’ - Jeffrey P. Gonzales'

Practical Recommendations

Tigecycline remains used m clmical practice secondary to its
broad spectrum of activity, including many multdrug-resis-
tant gram-negative organisms. This 1s mn spite of a black box
warning assoclating tigecychne use with increased all-cause
mortality [70]. To help decrease the nsk of clinical failure,
mvestigators have studied tigecycline use in doses higher than
that recommended b}r rh-: package msert ( 100 mg every 12 h)
as w-r:ll as In com ous other anh-
ples. We recommend to limit use to com
therapy and consider higher doses, especially for infections

such as lower respimatory tract infections where tigecycline
suboptimal PE.




Tigesiklin

e Karinici ve Deri-Yumusak Doku
bakteriyemik/septik sok olmayan olgularda
tedavi secenegi !

* Diger klinik durumlarda (HAPVIP,...) uygun
olmayabilir!

 Kombinasyon ve yuksek doz (2x100mg)!
En son secenek olabilir!



Clinical Microbiology and Infection 23 (2

journal homeapage: www.clinicalmicrobiologyandinfection.cam

Contents lists available at ScieanceDirect EMI

Clinical Microbiology and Infection CLINICAL
AND INFECTION

Review

New agents for the treatment of infections with Gram-negative
bacteria: restoring the miracle or false dawn?

H. Wright !, R.A. Bonomo “, D.L. Paterson "

Ceftazidim/Avibactam

e Plazomisin

Meropenem/Vaborbactam

Imipenem /Relebactam
Aztreonam/Avibactam
Cefideracol
Ceftolozane/tazobactam

* Eravacycline

As new agents emerge and are used in clinical practice, history
would suggest that pathogenic bacteria will continue to evolve in
response to this selection pressure. Early reports of resistance to
ceftazidime/avibactam after clinical use highlight this possibility
and careful monitoring for development and spread of resistance to
any new agents is vital. The history of antibiotic use to date con-
tinues to suggest that use leads to resistance, as such additional
focus on appropriate stewardship practices are vital in maximizing
the efficacy and longevity of any new agents that enter clinical
practice. The interval between the discovery of a new agent and
reports of clinical resistance appear disappointingly brief. Further
work on rapid diagnostic techniques that allow targeted therapy
may not only lead to better therapeutic outcomes for patients but
also assist in preserving the utility of both old and new agents.
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Abstract Clinical reports on infections by pandrug-
resistant (PDR) bacteria are scarce. This observational case
series study was conducted during a 2-year period at a
university hospital. Patients infected by PDR gram-negative
bacteria comprised the study cohort. An isolate was defined
as PDR if it was resistant to all antibiotic classes available
for empirical treatment. A total of 21 patients infected by
PDR gram-negative bacteria were recorded. The mean
APACHE 1II score on admission was 18.8, the mean

containing regimen (47.6%) or tigecycline (33.3%). All
patients treated with tigecycline had total resolution of t

infection and a notably shorter length of hospital stay after
infection. In conclusion, PDR gram-negative bactenal infec-
tions are associated with considerable prolongation of
hospitalization and mortality, although the mortality is not

as high as that expected. Tigecycline appears to be effective
for the successful treatment 01 FBE miectlons.
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ABSTRACT

We describe the characteristics and outcome of pandrug-resistant (PDR) Gram-negative bacterial infec-
tions (23 Klebsiella pneumoniae isolates, 3 Pseudomonas aeruginosa and 3 Acinetobacter baumannii) of
hospitalised patients at a tertiary-care centre (1 January 2006-31 May 2007). The site of infection was
central venous catheter-related in 5 of 24 patients with clinical infection, bacteraemia in 5, the respiratory
system in 5, surgical site in 5, the urinary system in 2, the ascitic fluid in 1 and the central nervous system
in one. Twenty of 24 patients with infection received an antibiotic regimen containing colistin {in combi-
nation with meropenem in 8 patients ). The overall in-hospital mortality was 41.7%(10/24); B patients died
because of the PDR infection (infection-related mortality 33.3%). Significant co-morbidity was present not
only in the patients who died but also in survivors. PDR Gram-negative bacterial infections are associ-
ated with considerable mortality, although not as high as expected given the fact that the isolates were

resistant to all tested antibiotics, including polymyxins. Antibiotics that are ineffective in vitro may prove

life-saving for some of these patients, especially combination regimens containing colistin.
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* Elimizdeki secenekleri son derece dikkatle
kullanmaliyiz | (AYP !!1)

* Diren¢c mekanizmalarini ve direnc kinetigini
daha iyi anlamaliyiz !

e Standart, kolay ve klinigi en iyi yansitan
laboratuvar testleri gelistirmeliyiz.



* lyi hastane hastane infeksiyonlarini dnlemek
icin en ¢cok ugrasan hastanedir

* lyi saglik sistemi &nleyici yaklasimlari en
oncelikli olarak gdren, 6nlemek icin
vapilanlara katki saglayan sistemdir.

* Infeksiyon Hastaliklari Uzmanlarn ve diger
branslarin “Tedavi” yerine “Onleyici” bir bakis
acisina yogunlasmalarina ihtiyac vardir.



