9

KOLISTIN

Colistin ternary dry
powder combination

Prof. Dr. Zerrin Aktas
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(a) Colistin
L-Thr < (a)L-Dab<  (a)L-Dab<— L-Leu
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* 1950’de klinik kullanim }k_dj Gl ot

L-Thr < (ax)L-Dab<— (a)L-Dab<— L-Leu

‘oHd

NH,

Fatty acid-> (@)L-Dab - > L-Thr > (a)L-Dab > (ay)L-Dab > (a)L-Dab | D-Phe

* Polimiksin E
* GUnumuzde cogul direncli bakterilerle gelisen enfeksiyonlarda kullanim alani

csnennay oo Karbapenemlere direncli Enterobacteriaceae
s Karbapenemlere direncli Acinetobacter
, eer baumannii
=l BeKa rbapenemlere direncli Pseudomonas
st s aeruginosa

(tigecydline)

Inhibition of

L (meropenem) J.

S Kolistin stlfat->Topikal tedavi

Disruptionof | pocteria cell
cell membrane

Lipopolysaccharide @ (aicolstin Kolistinmethan sulfonat->Parenteral

(LPS)



Gram-Negative Envelope
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Kolistinin Etk| S
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= Etkili

P. aeruginosa, A. baumannii

S. maltophilia, Aeromonas spp
Klebsiella spp, Enterobacter spp
E. coli, Citrobacter spp
Salmonella spp, Shigella spp
Legionella spp.

H. influenzae
Bordetella pertussis
M. tuberculosis
Mycobacterium turlerinin bazilari

B | T

sektrumu

Etkisiz

* Gram pozitif bakteriler
* N. meningitidis, N. gonorrhoeae
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* Proteus mirabilis, M. catarrhalis

* Serratia spp, M. morganii

* Burkholderia spp.

 Chromobacterium spp.

* Brucella spp.
* Anaerop bakteriler

Expert Rev Anti Infect Ther. 2012;10(8):917-934.



Gram Negatif Bakteriler

/ \ Kolistine Direncli

Kolistine Duyarli (4-2128 mg/L)
(0.12-2 mg/L) / \
Intrinsik Direng Kafgomozoma\, B-Plazmid
Proteus, Morganella, l:—z 3) C- B\\'\nmeVen _pacter,
Providencia, Serratia, " I Klebsiella, Enter Ldomonas;
Burkholderia E. €01y & etobacter, PS€
Hafnia, AN



Kolistinin etki mekanizmasi

* Kolistin LPS’deki anyonik LipitA'nin fosfat gruplarina baglanarak

* Membran lipidlerinin fosfat gruplarindan iki degerlikli katyonlarin (Ca,
Mg) yer degisikligi sonucu dis ve ic hlicre zari parcalanir ve
sitoplazma icerigi disari ¢cikarak bakterinin 6limu

 Kolistin dolasimdaki serbest lipitA’'ya baglanarak notralize eder ve
dolayisiyla anti-endotoksin aktivitesi vardir.
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Dolasimdaki
endotoksinin
patofizyolojik

etkilerini onler

Kolistin LPS’lere
Bakterisit etki baglanarak
notralize eder
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DIRENC MEKANIZMALARI . =

I%-Li%id A biyosentezini yapan genlerin (IpxA/C/D) inaktivasyonu ile LPS
ayibi

2 Lipopolisakkaritlerin yapisinda modifikasyonlar ile yapisal degisiklikler

PmrA/PmrB; PhoP/PhoQ ve mgrB genleri

Lipid A’'ya 4-amino-4-deoksi-L-arabinoz (Lara4N) ve/veya fosfoetanolamin
(pEtN) eklenmesi ile pozitif yikun arttirilmasiyla LPS’ye azalmis affinite

3--Dis membran proteinlerinde defektler
4-Asiri kapsul sentezi ile lipopalisakkaritlere baglanmasini 6nleme

5-mgr B geninde (IS5-like, IS1F-like, ISKpn14, ISEcpl-blaoxa-181)
insersiyonlar veya delesyonlar ile inaktivasyon

6-Efluks pompalarnn asiri calismasi
7-eptB, pagl, ve cdtA genleri kolistin direncinden sorumlu diger ger
8-Bilinmeyen mekanizmalar
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POLIMIKSIN DIRENCININ MEKANIZMALARI

Diren¢ Mekanizmalari Bakteriler

LPS alteration E. coli, Salmonella, Klebsiella pneumoniae,
P. aeruginosa A. baumannii

pmrA ve pmrB genlerinde ve iki komponentli sinyal A. baumannii S
proteinlerinde mutasyonlar - Q’
Mutations in lpxA, IpxC and IpxD induces loss of the lipid A bgumannii °mp'“° D R
A component of lipopolysaccharide avatalelel J a9 000
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Role of OprH, an outer membrane protein altered P aeruginosa 60! : -
‘ moCOOOQOOOOOOO 2900000000 OOQQOOCOOOPQC

¥} Ocooogoooocooooooooooooo oonOOOCOOOOQC

Changes in negatively charged surface LPS induced by Enterobacteriaceae
the regulatory loci pmrA and phoP

Resistance by mutation in pmrA and PmrB genes Salmonella | | [Ff

Expert Rev Anti Infect Ther. 2012;10(8):917-934.
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Kromozomal PmrA/PmrB ve PhoQ-PhoP’nin biribiriyle iliskili iki diizenleyici sistem
Bu genlerde olusan mutasyonlar lipopolisakkarit modifikasyonuna (fosfoetanolamin
veya 4-amino-4deoksi -L-arabinoz)
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PSEUDOMONAS AERUGINOSA’DA DIRENC
-PmrE ve PmrHFIJKLM gen ekspresyonu ile

-LPS‘in Lipid A’'ninfosfat gruplarina etanolamin ve 4-amino-

4-deoksi-L-arabinoz ekleyerek katyonik polimiksinlerin
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Interplay of resistance mechamsms in
Klebsiella pneumomae

lhqulatorif n]ﬁo component regulatory systems
n Protein adding cationic groups D Cationic groups

Poirel et al., Clin Microbiol Reviews 2017




Heteroresistance to colistin in K. pneumoniae

BAA

| s &SN om

Heteroresistance to Colistin in Klebsiella pneumoniae Associated with

Alterations in the PhoPQ Regulatory System Acinetobacter

Aurélie Jayol,® Patrice Nordmann,>® Adrian Brink,® Laurent Poirel®

CS S

Colistin-resistant
" subpopulation




* mgrB geninin insersiyonel (IS5-like, IS1F-like, ISKpn14, ISEcpl-blaoxa-181)
inaktivasyonu kolistin direnciyle iliskili bulunmustur.

e OXA-181 geni karbapenemaz 6zelligine de sahiptir ve ISEcpl Uzerinde
tasinmaktadir.
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Bakteri (TURKIYE I[ZOLATLARI) | Diren¢ Mekanizmasi MiK (mg/L)

K. pneumoniae PhoQ R16C, PmrB L17Q >128, 42
K. pneumoniae PmrB T157P, PmrB T157P, PmrB T157P 32,32,16
K. pneumoniae MgrB W20R, 32

K. pneumoniae MgrB W47R , MgrB truncated (46 aa) 4, 32

K. pneumoniae mgrB I1S2 between +44 and +45, mgrB IS1R between +44 and +45 64, 128
K. pneumoniae mgrB IS1IR between +45 and +46 32

K. pneumoniae mgrB ISKpn26-likebetween +74 and +75 128

K. pneumoniae Bilinmiyor 32ved
K. pneumoniae mgrB ISKpn14 between +77 and +78 128

K. pneumoniae mgrB IS1R between +123 and +124 32

K. pneumoniae mgrB 1S903b-like between +69 and +70 64

K. pneumoniae mgrB IS5-like between +74 and 75 128

K. pneumoniae mgrB ISKpn14 between +27 and +28 64

Em. Inf. Dis.2016
K. pneumoniae mgrB ISKpn14 between +28 and +29 64

K. pneumoniae Deletion nt 22 to 32 mgrB (>128 mg/L) 128



Plazmidik Direnc: mcr(1,2,3) genleri

mcr-1

~ Acquired resistance to colistin in K. pneumoniae

%

Resistance to Colistin Associated with a Single Amino Acid Change in
Protein PmrB among Klebsiella pnewmoniae Isolates of Worldwide
Origin

Mardie Joyod * Laurent Potred, ™ Adrian Brick,® Madta Visgints Villogas * Mesut Yinaz' Fatace Needman ™™

Journal of AnimICrodlal Chemotherapy Advance Access pubiishec 13,2014
al of
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The mgrB gene os a key target for oequired resistonce to colistin
in Klebsiella pneumoniae

Lourent Poaal 22 Auralle Joyol!, Saverine Boncron?® Merio.Viginie ¥illegas® Nelde Omlamart,
Saih Wkoghs' ond Poirice Nernann' **
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Plazmit Gzerindeki mcr-1 geni
fosfoetanolamin transferazi kodlar ve bu
enzim fosfoetanalaminin lipidA'ya ekler
16 kat MiK degerinde artis.

2016, mcr-1 geni kolistin direncinin
horizontal yayilimindan sorumlu
Genelde E. coli de yaygin (insan ve
hayvan izolatlari)

Disrupted Cell Membrane : Initial Resistance Mechanism  Specific Resistance Mechanism
-Efflux

Polysaccharide

Polysaccharide

Lipid A

+mcr-1 gene




FIGURE 3

Phylogenetic analysis of the entire MCR-2 protein sequence
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100—— Pseudoalteromonas porphyrae

Pseudoalteromonas tetraodonis

100,
100|

67

100

Magnetococcus marinus

Colwellia psychrerythraea

Thalassomonas viridans

Psychrobacter piscatorii

Psychrobacter uratirovans

Dichelobacter nodosus
04 82 Enhydrobacter aerosaccus
j‘dd&Moraera osloensis

Corynebacterium durum
Paenibacillus sophorae

l

Moraxella catarrhalis

MR —
MCR-2

Vibrio halioticoli

Camphylobacter sputorum

Sulfurovum sp.

100— Arcobacter lanthieri

Arcobacter butzleri
Sulfurospirillum arsenophilum

Candidatus Ruthia magnifica

PEA lipid A transferase in Paenibacili, a

known producer of polymyxins.

The fact that the plasmid-borne MCR-1
is placed in a subclade neighboring the
chromosome-encoded colistin-resistant

Neisseria LptA (EptA) potentially implies
parallel evolutionary paths for the two
genes.
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e

mcr-1 and mcr-2 variant genes
identified in Moraxella spp. isolated
from pigs.

Dr. Muna Anjum

Molecular Lead: Antimicrobial Resistance and Enteric
Pathogens,
Department of Bacteriology

Muna.Anjum@apha.gsi.gov.uk
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Kolistin ve PolimiksinB MIK Duyarhlik Sinirlari
CLSI ve EUCAST, 2017

> KRITERLER KOLISTIN (MG/L) POLIMIKSIN B (MG/L)
> BAKTERILER

CLSI Duyarli Orta Direncli Duyarl Orta Direncli
(M100-S27) Duyarli Duyarli
Enterobacteriaceae

P. aeruginosa <2 - >4 <2 4 >8
A. baumannii <2 - >4 <2 - >4
compleks

EUCAST 2017 (V7.1)

Enterobacteriaceae <2 - >2 - - -
Pseudomonas spp. <2 - >2 - - -

A. baumannii spp. <2 - >2 - - _



DUYARLILIK TESTLERI

1-Mikrodilisyon Broth Test ==sssspAltin Standart
2-Agarda dilisyon
3-Disk diffusion o
4-Gradiyent diflizyon (Biomerieux, Liofichem)
5-Sensititre [Thermo Fisher Scientific, MA, USA],
6-MicroScan [Beckman Coulter, CA, USA],

7-Vitek 2 system [bioMérieux, Marcy |'Etoile, France])
8-Kolistin ve Polymyxin B Etests (bioMérieux, Marcy |'Etoile, France)

9-Colistin MicronautS ve Micronaut MIC-Strip (Merlin Diagnostika
Mikrodillisyon)

10-SEMPA1 (Thermo Scientific)
11-Rapid Polimiksin Pseudo/Stenotrophotonas Test
12-Super Polimiksin NP Test (ELITech Microbiolgy)

Eur J Clin Microbiol Infect Dis DOI 10.1007/s10096-016-2846-y



Mikrodillisyon yontemi

e Mikrodilisyon Yontemi- I1SOstandard(20776-1)

* Enterobacteriaceae

* P aeruginosa

e Acinetobacter spp.

e Katyon katkili Mueller—Hinton buyyon

 Standart Polistiren Pleyt ( polysorbate-80 katkisiz)
* Kolistin sulfat
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Conclusions

T ° BMD should be used for colistin MIC determination.
« The poor performance of disk diffusion was confirmed.

« EUCAST advices against using gradient tests at this point.
— Even when QC results are within range!

e
T ° Quality control of colistin must be performed with both a

susceptible QC strain and the colistin resistant E. coli NCTC
d 13846 (mcr-1 positive).




SINERJI TESTLERI

1-Dama Tahtasi Yontemi (Checker Board Test)
2-Zamana Bagli Oldiirme Yontemi (Time Kill Assay)
* Kolistine direncli K. pneumoniae infeksiyonlarin tedavisinde

Tigesiklin, Fosfomisin, Karbapenemler, Kinolonlar
Cift karbapenem+kolistin (3’li kombinasyon)

* Bu kombinasyonlarin dogru olarak secilebilmesi icin bakterilerin
gelistirdigi direnc mekanizmalarinin bilinmesine ve uygun
kombinasyonlarin secilmesine ihtiyac vardir




e Biyofilm Olusturan Suslar???
Kapsulli suslar kolistine direncli

* MIK degerleri serbest formlardan en az 100 kat daha yiksek

Colistin susceptibility was interpreted against EUCAST criteria
(R>2mg/L).
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Descripbion

Crozdd Colissin Antimicrobial Sesceptbidty Deks

Coodd Colesdn Aatimicrobial Sesceptbity Disks

Cezig Colzdn Aatimcrobal Sesceptbity Digks

Antibiotic Code
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Fig. 2:
Pseudomonas aeruginosa ATCC 27853
MIC: 1.0 mcg/mi



Lo-Ten-Foe JR et al. Comparative Evaluation of the VITEK 2,
Disk Diffusion, Etest, Broth Microdilution, and Agar Dilution
Susceptibility Testmg MethodsforiColistinin (,!mlcal Isolates,
Including Heteroresistant! Enterobzacter.cloacae and

Acinetobacter baumannii Strains
Antimicrobial Agents and Chemotherapy 2007; 51:3726

« Broth microdiliztion as rejarence method
» Disk diffusion = iinrelianle method

» Efest, agar dilution and VITEK showed a high level of
agreement with the broth microdilution methods

« VITEK-2 could not detect heteroresistance




Colistin and anti-Gram-positive bacterial
agents against Acinetobacter baumannii

Results

The minimum inhibitory concentrations (MICs) of vancomycin
and norvancomycin for half of the isolates decreased below the
susceptibility break point, and the MIC of linezolid for one
|solate was decreased to the bload and epithelial lining fluid

concentration using the current dosing regimen. When

vancomycin or norvancomycin was

combined with subinhibitory doses of colistin, the
multidrug-resistant Acinetobacter baumannii test

samples were eradicated. Transmission electron microscopy

revealed that subinhibitory doses of colistin were able to
disrupt the outer membrane, facilitating a disruption of the cell

wall and leading to cell lysis.

Conclusions

Subinhibitory doses of colistin significantly enhanced the
antibacterial activity of vancomycin, norvancomycin, and
linezolid against multidrug-resistant Acinetobacter baumannii,

= 1 i
Vi waRaEam LREM) o 37 Bl '__-\_\
Wy, Bop, Bees, S, Trep. volldT pad Ubherabo Juls i mg, 3004 f%

Colistin and anti-Gram-positive bacterial agents
against Acinetabacter bavmannis

TEANE & heremepice ooy eione gy 11O ol d posppstacnr baoergani’ g1 @l iepobrice i Bl = irer
HEn el ool g, ) il b el i i it ] e LTt i 00 il el L Ty il e -
| Epiml vascomycin [D]. TEM Ny HO-D00M TEM Blag 03 0/Ee HY: 5000

Fey Sac, Bras, Med, Trap, 2014:.47:4



Sensititre™ Gram Negative MIC Plate
(Thermo Scientific)

Colistin Micronaut MIC-Strip

Colistin Micronaut MIC-Strip

Color-coded MIC-Strips R L I N
Easy visual reading

Micro dilution method e Ggsellsghaﬁ
Packing unit 5 plates with 8 strips each, 11 concentrations per ful')_m'k’Ob{?('O%'SCgs
strip (40 tests) iagnostika Gm




~

"he inoculated tray was incubated up to 4h
it 35+2°C in ambient air, not sealed and
vithout agitation.

4. Tray incubation

3. Tray reading

/isual inspection of the tray was made ever
our during 2 hours.
Colistin- Colistin-
susceptible resistant
bacterial bacterial
suspension suspension Bacterial
(negative (positive suspensio
control) control) to test

Result at 1 hour :

NaCl
alone

olistin-free
olution

olistin-containing
olution

150 pL rapid polymyxin NP
solution (without colistin)

150 pL rapid polymyxin NP
solution (with colistin)

3. Tray inoculation

* For each isolate, 2 wells are inoculated |7
in parallel with the bacterial suspension,
Crespectively with or without colistin.

est principle

« This test is based on the detection of the glucose
metabolization related to bacterial growth in presence of a
defined concentration of colistin.

« Formation of acid metabolites consecutive to the glucose
metabolization was evidenced by a color change (orange to
yellow) of a pH indicator (red phenol).

+ In the Polymyxin NP solution with colistin : . negative results,

- Strains susceptible to colistinare dead : Test@

Figure 1. Distribution of solutions and bacterial suspension into wells for the rapid
polymyxin NP test and positive result obtained with a colistin resistant test isolate. °

.

- Strains resistant to colistin are alive : 'resf@

~

of Mueller Hinton
of phenol red and

, 25 ml of D(+)-glucose

n.

repared using freshly-
Jria-Bertani or Mueller-

Il of sterile NaCl 0.85 %
0% CFU/ml). )

isolates (CS MICs

[Cs of 110 2 pg/ml
itive result).

between colistin
apid Polymyxin NP
¢ and negativity of
e specificity of the
Polymyxin NP test were excellent, being 99.3 and 92.3
%, respectively, as compared to the broth

microdilution method taken as the gold standard.
g

1col. LU & =3 OCllDIllVlly uanua i

It was rapid (less than 2h) and reproducible.




* Kolistine direncli suslar Stiper polimiksin besiyerinde Ureme: -24 saat

P. aeruginosa, S. maltophilia, Burkholderia->24-48 saat
Bakteri inokilimi:=10° CFU/mL): 3, 3.5 Mc Farland
* Duyarhligi ve 6zgulltigi %90-100

(Mekanizmalarin timu icin;(intrinsik, kromozomal, plazmidik),
bilinmeyenler haric

) ) o
RAPID POLYMYXIN Acineto | cesngsmen

L) soop d wex |
v . o=ty e I < - - o=« v s owe o) » - X
A - eé,\ & S
Ci 2
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R e o e ] _Incubation |
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Rapid Polymyxin™ Pseudo/Steno

J

¢
@

/

RAPID POLYMYXIN Pseudo/Steno Closing System
‘Colonies : > SOOut — cucx.%l '
_ v
i )

o o

15 RRTRL . e il @ Incubation
100 pl A00ph 100l 100 L

- \ \J A \ Pseudo : 3h - 36°C +/- 2°C

26 £ Y =X A ‘*r (@ Steno : 4h - 36°C +/- 2°C

s://www.elitechgroup.com/wp-content/uploads/2017/05/Galerie-RP-
ido-Steno-e1495552319318.jpg CLOSE x




2049 Enterobacteriaceae izolati
E. coli (n=1704)

K. pneumoniae (n = 151)

P. mirabilis (n= 73),

Citrobacter sp (n = 32)

K. oxytoca (n = 22)

Volume 51, October 2016, Pages 4-5

Short Communication

Very low prevalence of MCR-1/MCR-2 plasmid-
mediated colistin resistance in urinary tract
Enterobacteriaceae in Switzerland

Madia Liassine 2, Laetititia Assouvie P ¢, Marie-Christine Descombes 9, Valérie Dénervaud Tendon B

E . CI OacCae (n — 18) £—Nicojas Kieffer P €, Laurent Poirel P- €, Patrice Nordmann b. ¢ & & &
M o —_ NP TEST E Show more

' morgan “ (n - 13) https:/{doi.org/10.1016/.ijid.2016.08.003 Get rights and content
E . ae roge neS (n — 15) Under a Creative Commons license open access

P. vulgaris (n =7)
Serratiasp (n=7 Highlights

P. rettgeri (n = 3)
Salmonella group D (n = 2)
Hafnia alvel (n = 1)
Kluyvera ascorbata (n = 1)

This is the first prospective analysis of the prevalence of MCR-1
and MCR-2 in clinical samples.

The new rapid polymyxin NP test was used to detect colistin
resistance in Enterobacteriaceae.

Point prevalence rate of spread of MCR-producers in clinically
significant isolates.



Super Polimiksin NP testinin en az 4 kisiti var:

1. Polimiksin icin dustik MIK'li heterojen direncli izolatlari algilamakta
sorunlu

2. Direncli bakteriler icin kolayca gorulebilen bir turuncu-sari renk
degisikligi icerir; ancak dusuk seviyeli olanlat icin yorumlanma
glclukler, tecribe gerekli, guvenilirligini tam olarak degerlendirmek icin
farkl laboratuvarlarda daha buylk 6lcekli calismalara ihtiyac var.

3. Kolistin direncinin bilinmeyen fatkli mekanizmasi var olabilir ve cesitli
sekillerde ifade edilebilir.

4. Enterobacteriaceae ailesinden farkli metabolik yollari olan bakteri
turlerinde hizli polimiksin NP testi degerlendirilememis.

5. Fark

| metabolik yollara sahip olan polimiksin direncli Pseudomonas

aeruginosa ve Acinetobacter baumannii'nin saptanmasina adapte etmek

icin da

na fazla calismaya ihtiyac duyulmaktadir
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E. coli and P. aeruginosa Acinetobacter All isolates
Organism K. pneumoniae (n=21) spp. (N=75)
(n=32) (n=22)
Colistin MIC range (mg/L) 0.25-32 0.25-128 0.5-32 0.25-128
Sensititre custom plate’ 27 19 20 66 (96%)
MICRONAUT-S 31 21 20 72 (96%)
_ MICRONAUT MIC-Strip a1 21 22 74 (99%)
Essantial
agreement Etest, Oxoid MH 27 13 13 53 :?1%}
(EA) Etest, BBL MH 20 11 1 32 (43%)
Etest, MHE 24 g 2 35 (47%)
MTS, Oxoid MH 19 12 9 40 (53%)
MTS, BEL MH 24 12 13 49 (85%)
Sensititre custom pl&tE 1 1 2 4
MICRONAUT-S 2 1 3 6
MICRONAUT MIC-Strip 2 0 3 5
Major Errors |Etest, Oxoid MH 2 0 0 2
(ME) Etest, BBL MH 1 0 0 1
Etest, MHE 2 0 0 2
MTS, Oxoid MH 0 0 0 0
MTS, BBL MH 0 0 0 0
Sensititre custom pl&tE ] 0 0 0
MICRONAUT-S 0 2 0 2
MICRONAUT MIC-Strip 0 2 0 2
Very Major  |gtest, Oxoid MH 0 6 6 12
Errors Etest, BEL MH 1 7 7 15
(VME) Etest, MHE 0 5 4 9
MTS, Oxoid MH 6 6 4 16
MTS, BEL MH 5 6 7 18




Comparison of Vitek 2&, E-test, and Etest Misse:
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Error Rates for Vitek 2 Are Ung Rates
Vitek 2 — MICRONA*"
All 0% e
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E gmp - ol

9% 05 29
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S a
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Deaths Attributable to Antimicrobial Resistdnee
Every Year by 2050 (>10 Million)

)eaths attributable to antimicrobial resistance every year by 2050

. Europe "
390,000

North America *
317,000

Latin America Africa
392,000 | 4 150,000

source: Review on Antimicrobial Resistance 2014
NTVITY Ul ATuaiinuiIouial ncoisialnivc v i<



* Mcr genlerinin hayvanlardan ms) Insanlara
* Hayvancilikta kolistin kullaniminin durdurulmasi

Remember how I said bacteria are everywhere?!

Selection
pressure
antibiotic use)

Pendulum

¢ =
Given that we only have a certain amount left

that we can use in treatment we want to slow




Background Colistin use in food-producing animals
- o
FUROPEAN MEDICINES Ay | COLISn
5 C MO E o i1 E. 5th

Veterinary medicine: 20

Extensive use for decades: 25 wlr
Specially in swine % 20

(treatment and prevention of

infectious diseases due to E.coli o I
and Salmonelia spp.) B} |[ | |
cotstn, o Tl | | P

apa - g EZ2 =2 & 2 E T8 B8Bx 8 = "E'-gg= E-_

AB critically important: Egggéggggfﬁ§§§£5§§§§§§§§§§ gg.
= 5 e ::

Category 2 g 3 L 3

- Sales of polymyxins, (in 2014 the only polymyxin sold was colistin) for use in animals, in mg;’PgJ

in 29 European countries, from 2011 to 2014. suesisaans




Background: Metal use in food-producing animals

-

Industrial pollution

— (e.g. Te, Hg) -
: = lgn Feed additives (e.g. Cu, Zn) " @ [ Food/f(zed t:‘lontammants ]
| S : [CuSO,] = 35-175 mg/Kg Disinfectants, antlseptlcsl) :;‘ g 3}5)\

Poa medicines @ g. Cu, Ag, Zn
' : ; l o .f—f‘._ .././
! FEED ! i / ,

e
o ot - : Pestlcldes/fertlllzers
1137.1 mg/Kg 'y el

C‘D | - _ ’ 2 Spread by sewa
. ¥ , : ge sludge and
Mgtali fare excreted in %.g @ "‘“‘: e : ) manure to amended soils
animal faeces - h . [Cu;57a ] = 37-50.3 mg/Kg
: —a s = TOTAL
Cu =71.2-2397 mg/K
[Curora] g Accumulation of metals in the '
‘9 manure or waste lagoons in i i
animal setting o

[Cuyora,] = 22.4-3387.6 mg/Kg

Food-animal production 5> ® 3
and surrounding SCENIHR, EFSA, VKM,... %
R 2010,54:985-30;
environments UERPH 2012,9:2658-58;
ER 2012,113:21-7;
Figure: Adapted from www.foodandwaterwatch.org/ PNAS 2013,110:3435-40;

JHM 2012,178-185;
MEHD 2014,25:1-7
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¢ several plasmids:
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Incl2 plasmid

Chromosomal locati

¢ Colistin-resistant mcr-1 positive E. coli isc

repA
hok

pMcp0221 B .
Characterising of mer-1 isolates by WGS using APHA I n C I 2 p |aS m ld

Seq Finder pipeline (Duggett et al, JAC 2017).

v sthods

Estimated

. similarity
;ﬁ}r Similarity to | to publicly Colistin (PiresJ et al. LJAA, April 2017) :
Py . H - . \ i
Isolate and origin nertypes present | pH.‘:i::Pds a:;j:l;le resitanca genss Other AMR genes wniss human faeces (n_3) [Besurascos0Nat ol Aac. 1ify 20950 ‘e G0
s plasmids wiss chicken caecum (n=2)
(%) a
wniss calf caecum (n=1)
Bt IncXd, IncIFIB(K), wniss chicken retail meat (n=1)
; repB, pO111, pmrA*, pmrB*, | aadA2, aac3-Iva, aphd-la, aph3-1b, aph6-Id, N .
O139:KE2 IneIl, IncX1, 8.5 16 89 phoP*, phoQ*, | BIaTEM-, blaLAT-1, cml, dfrA12, sull, sul, nported (GER) retail chicken meat (n=2)
2015 Velerinary IncFIA(HIL), etk* and mer-1 tet(d), gyrd*
submission * TneA/C2 2 s < .
mid sequencing (WPS) with MinlON (Oxford
inical s o A . . . .
s o Incl, e, o o ed by correction with mapped Illumina reads | chicken meat (GER)
IUUE;TSUCU”& 0| 27 23 99 pmrA®, etk and aadAlb, ani3-a, dfrA 1, folP*, sul2

2015 Veterinary
submission

POL55 " u

aac3-IVa, aadA2, ant3-la, aph3-Ib, aphd-la,
~H56 Incll, Col8282, 912 19 90 mer-1 aphé-Id, BlaTEM-1, cml, df-A12, inuF, sul2,
pO111, IncX1 o

-1
IncFIC(FIL), IncY mer

b

*
A
2015 surveillance study :':llll'l‘llsll v

PO169 *-:H2 IncX1, Inel2, R* phoP*
IncFII(pCoo), 592 %0 97 acr 4 o \ blaTEM-1, gyrd*, gnrS1, tetd
20135 surveillance study IncB/OVK/Z ane mer

aquence-typing with the online
ol platforms, respectively

Heterogeneous location of the mcr-1 gene in
Colistin-Resistant Escherichia coli strains
of Human and Chicken Meat Origin ¥

Skov RL et al. Euro Surveill., March 2016

asmia |64 kb)

= R, e S (R ARG AR e - L -



Background: mcr genes variants

N
ISApfl &
((\(J

mcr-1 located in

I
pHNSHP4s > Inct2
I

R253

IncHI2

— —
NRZ14408 — D> <+ IncHI2

112065 /> D><KP>- IncHI2

1kb




Background: mcr-1 in Saimonella

(N =229.213)

(N =94.625) 21.2 cases per 100,000 population
0 5 10 15 20 25 30 35 40 45 S50 S5 60 65 70 75
Notification rate per 100,000 population

EFSAJournal

2016:14(12):4634

Salmonella UK e | China

S. Typhimurium iz -
5.1,4,(5),12:i:- ¢ S.Anatum ) 5.4,5,12:i- iE S. Typhimurium
z t' S. Virchow S. Schwartzengrund w /54,12 S. London
oo n o l c S. Paratyphi B . UAA201742(2)262°2 S.Heidelberg '
| JAC 2016:71(5):2300-5 I e P ‘b
71(8): AAC 2017 pirAAC.02471-16
Food borne JAC 2016;71(8):2306-13 M 2017 eaacrosssis. | D
~ FID 2017;2312):291-5 2 -
P t h / ( ! Salmonella spp V/\/J
a Oge I"I X \t OV 2017;3(1):54
France
5.1,4,15),12:i- k
S. Derby f -
- S, Paratyphi B 5 S "
3 UD 2016;16(2):144-5 - {
© 2016;16(2):1 mly J apan .
3 5. Schwartzengrund
5.1,4,[5],12:i:- %ﬁf-— Typhlmunum
: Typh'gf:tl:ri m Typh muri S EARRI D Qq
5 I U 1 um
71(8] S. Newport
JAC 2016:71(3):2338-40 S. Rissen & Sabionalilo 850

i p— TRVS ™
3 CMI 201731151 an
AMC 2016;60(12):7532.38 | 1352

https://www.ncbi.nlm.nih.gov/pubmed/




Results and Discussion: Plasmid characterization

mcr-1-carrying plasmids

S. 4,[5],12:i:- 5. Typhimurium S. Rissen
[ |

“European clone” “European clone” “DT104 clone” ST469
ST34 and STnew (n=12) ST34 (n=2) ST19 (n=1) (n=2)

IncX4 IncHI2, ST4 IncX4 ncX4

(~35kb, n=4) * (220-240kb, n=2) (~35kb, n=1) (~35kb, n=2)

IncHI2, Untypable — -
* (~120kb) n=3 mcr-1 transferability (n=11/17) associated:
IncHI2, ST4 32-64 fold increase in MIC_ ;..

*(200-300kb, n=5)
Acquisition of ABR = Metals™ genes
— transferable

*ISApl1-mcr-1 (n=6/17)

*  Genomic location (i-Ceul/51-PFGE-hybridization)
* Plasmid characterization (154501 presence/PCR-PEAT/pMLST)
* Conjugation assays (£ coli HB101 = recipient strain {MIC..,: 0.125 mg/L)




Background: Worldwide dissemination ¢
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FIGURE 4

Countries (n = 30) reporting presence of mcr-1 in samples of animal, environmental or human origin (data collected till 27
June 2016)

= mcr-1 gene detected

Adapted from [15]; updated using data from [14,16,17,25-27].



Countries reporting plasmid-mediated colistin resistance encoded by mcr-1

Isolate sourcels):
] Animats | | Humans [ Animats and humans ~ [Jl] Animals and environment  [JJJj AT'Mmats. humans

and environment
Data source: Al-Tawfig, J. A, Laxrminarayan, R. & Mendelson, M. How should we respond to the emergence of CDDE Oiveate m yn
plasmid-mediated colistin resistance in humans and animals? Int. J. Infect. Dis, [2016). doi- 10 1016/;.ijd. 201611 415 M " Policy
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Figure 1. Epidemiological features of mcr-I-harbouring Enterobacteriaceae (as of 4™ May 2016). The size of circle is not proportional to the
amount of mer-1 positive isolates. The deeper color means the more amounts of mer-1 positive isolates.




RAPID COMMUNICATIONS

Silent dissemination of colistin-resistant Escherichia coli

in South America could contribute to the global spread
of the mcr-1 gene

MR Fernandi = a3, MP Cunha?, FEsposito', R Lopes 2, LK Otutumi 4, DD Gong¢alves 4, M Dropa *
, MH Matté s incisco’, MF Bueno 7, D de Oliveira Garcia’, T Kndbl >, AM Moreno 2, N Lincopan*

The 4,620 isolates were screened using MacConkey
agar plates supplemented with colistin (2 mg/L). A
total of 515 isolates, which had grown on the screen-
ing plates were obtained. These originated from
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2050 yilina kadar direncli bakterilerle enfeksiyonlardan 6liim >10 milyon

==== Environmental antibiotics

s Clinical antibiotics Ab'
:
g ? Antibiotics
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2
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Most high-income countries maintained or decreased their antibiotic consumption

from 2000-2010%; BRICS countries had the highest upsurge.
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Outbreaks Caused by Colistin-resistant, Carbapenemase-
producing K. pneumoniae

N ).
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*‘X\&w‘ s S | Outbreaks with colistin-resistant
é | "N carbapenemase-producing
K. pneumoniae:

¥ KPC producer, clone ST258

¥r KPC producer, clone ST512

% VIM-1 producer

¥ NDM producer

% OXA-48 producer
‘k = % BothOXA-48 and NDM producer

Poirel L et al. Clin Microbiol Rev 2017;30:557-596.

Each star indicates a single report




Plazmidik mcr-1 genlerinin yiyecek, cevre, hayvan ve
insanlarda kuresel dagilimi

Kasim 2015-Nisan 2016
*Yiyecek:474 p=
*Hayvan:577 _s=
*insan:184 ; e

*Cevre75  °

TOPLAM:1010 izolat

1JAA:2016;48:583



The possible transmission routes of NDM and mcr-I in poultry production chain

Abatioir 163 km
3 hm > o
s &
Farmm D

» mer-1 can be transferred from hatcheries to supermarket, NDM entered
into the commercial farms through environmental media (bird, fly and
human), then further contaminated the abattoir and supermarkets.




Trends in Consumption of PolymyxinsEuUropean
Countries, ECDC, 2014

Trends in consumption of antibacterials for @; H—
systemic use in the hospital sector (expressed gii- oy, —
in DDD per 1000 inhabitants and per day), EU/EEA, » . I
2009-2013 : nea “E
g 0.06 ! . £3
<
2009 2010 |2011 2012|2013 | Trendsin | Average |Statistical g
antimcrobal ol sigeificance 2
consumption, hange =
2000-11) 009-21)
Total (J01) 21 20 20 20 20 " 002 ns & 2532 Eg‘g“é 3 :
Carbapenems (JO1DH) 0,043 0.050 0.049 0.054 0.056 .~ 0003 significant DDD, defined daily doses Giamarellou H. Int J Antimicrob Agents 2016:48:614-21.
Polymyxins (J01XB) 0,008 0.008 0.011 0.014 0.014 .~ 0002 sonficant

800 —i—Colistin
= Colistin resistance

Citations (n)

Source: ESAC-Net, 2014. http://ecdc.europa.ew/eneaad/Pages/antibiotics-data-reports. aspx
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P. aeruginosa ve A. baumannii'de kolistin
direnci

*P. aeruginosa A. baumannii
 SENTRY 2009-2011 (N=2383) < %7  * Glney Avrupa ve Gliney Dogu Asya
+ 2011-2012 13 AVRUPA ULKESI 32 (%15-40)
MERKEZ (n=2191), MDR- %0.2 * Heterojen Diren¢ %18.7-100
* Yunanistan:2011-2012 (n=881) * Cin: 2009-2014:%3
76.3 * Yunanistan: 2014, %7.9
* Hindistan:2011-2013®n=352), (Kore%30.6) .

%2.2-3.8 Chin Med. J. 2017:130®6):659
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2017:87;601JAA 2016:48;614




STANDART ENFEKSIYON KQNRQL ‘

ONLEMLERINE

BILINENLER

* Direnc hizla artiyor

* Diren¢ mekanizmalarinin bilinmesi
onemli (OXA-181)

 Ulkemizde cok merkezli calismalara
ihtiyac var

* mcr genlerinin Enterobacteriaceae
ailesinde yayilimi devam etmekte

* Horizontal gen aktarimi
* P. aeruginosa ve A. baumannii

YAPILMASI GEREKENLER

Hastanelerde rasyonel antibiyotik kullanimi

e Hayvanlarda promotor veya proflaksi amaciyla
kuI animin yasaklanmasi

e Duyarhlik testlerinin dogru yontemle yapilmasi
* Tarama calismalarinin yapilmasi

* Tastyici ve enfekte hastalarin izolasyonu (mcr
geni pozitif ise)

e Slrveyans calismalarinin ve 6zellikle molekuler
epidemiyolojik calismalarin yapilmasi

* EGITIM



TESEKKURLER



/ Hand

/ hygiene
Antibiotic /

stewardship /

/Cleaning/
disinfection/

/ Active

screening CRE
prevention
& control

/ Contact

precautions /



Rapid promotion of strict adherence to your Carbapenemase-producing Enterobacteriaceae
Management Plan (Card B.1) should take place, including the need for compliance with its

recommendations
ENSURE THAT:

1. All staff fully understand isolation 2. Scrupulous IP&C practices are emphasised
procedures and adhere to standard as being particularly important when using
precautions as a norm including: and caring for devices / equipment such as:

e hand hygiene e intravenous / peripheral line
e personal protective equipment e central venous catheter line
e aseptic technique e urinary catheter
¢ |aundry management o ventilators
o safe use of sharps e renal dialysis equipment
e waste disposal (especially o enteral feeding equipment
faeces) e colostomy or ileostomy
e any re-usable diagnostic
equipment (Card A.7)

NOTE: Loose stools or diarrhoea (for any reason) increase the risk of spread of the bacteria from
the gut, therefore:

e observe strict IP&C measures
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Daha fazla bilgi
| CrCI>50: 5mg/kg/d
PDF Olustur

CrCl 30-49: 3.5 mg/kg/d

PDF'yi Dizenle
CrCl 10-29: 2.5 mgikg!d Yorum Yap

Dosyalar Birlestir
1 CrCI<10 or HD: 1.5 mg/kg/d : t
) @ Doldur ve imzala
This algorithm leads to doses similar to those obtained using Nation, ®
EMA dosing algorithms
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