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Kolistin Direnci
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* Huicre membraninda negatif yikin azalmasi

* Lipid A fosfat gruplari 4-amino- 4-deoxy-l-arabinose ve/veya phosphoethanolamine
degisimi
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K.pneumoniae Kolistin Direnci Bildiren Ulkeler

Gucer LS.ve ark, PS-155. KLIMIK 2016




Antibiotic susceptibility of 179
K. pneumoniae-KPC isolates
(EuSCAPE-Italy)
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Ciprofloxacin -mm .
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Colistin 103 57.0 ) 43.0

Tigecycline 158 | 940 | 90 | 55



EuSCAPE-Italy

Colistin resistance in K. pneumoniae-KPC
(% of Col/Res in each hospital laboratory)



Turkiye’de Kolistin Direnci

Acinetobacter baumannii izolatlarinda % 0-6

Ergondl ve ark., 2014; Gundeslioglu ve ark., 2014; Guven ve ark., 2014; Ece ve ark., 2014
Sari ve ark., 2015

Karbapenem direncli Acinetobacter suslarinda % 0-2.5
Cakirlar ve ark., 2015; Cikman ve ark., 2015

Klebsiella suslarinda %5
Ergondl ve ark., 2014

Karbapenem direncli Klebsiella suslarinda %0-2,7
Dizbay ve ark., 2014; Iraz ve ark., 2015)

Cok ilaca direncli Pseudomonas suslarinda % 0-1.7
Ergondl ve ark.,2014; Ece ve ark., 2014)



Outbreak of Colistin-Resistant, Carbapenem-
Resistant Klebsiella pneumoniae in Metropolitan

Detroit, Michigan
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Large Nosocomial Outbreak of Colistin-Resistant,
Carbapenemase-Producing Klebsiella pneumoniae Traced to
Clonal Expansion of an mgrB Deletion Mutant

Tommaso Giania Fabio Arenaa Guendalina Vaggellib Viola Contea Adriana Chiarellia Lucia Henrici De
2l 2l 2l 2 Vi

Angelisa Rossella Fornainic Maddalena Grazzinid Fabrizio Niccolinid Patrizia Pecileb and Gian Maria Rossolinia b e f
2 2 2 2 2 2 2

Kolistin direncli KPC Klebsiella pneumoniae
93 Kan enfeksiyonu

Karbapenamaz: KPC-3

Sekans Tip: ST512

Direnc Mekanizmasi: mgrB delesyonu

Gianni T., JCM 2015
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Kolistin Direnci Molekuler Mekanizmalari
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Locus IDs H239_3059-H239_3062

Meredith S. Wright et al. Antimicrob. Agents Chemother. 2015;59:536-543



In Vivo Emergence of Colistin Resistance in
Klebsiella pneumoniae Producing KPC-Type Carbapenemases
Mediated by Insertional Inactivation of the PhoQ/PhoP mgrB Regulator
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Antonio Cannatelli et al. Antimicrob. Agents Chemother. 2013;57:5521-
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MgrB Gene Analysis
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Figure 9. Insertion positions of different ISs. IS1 was found at upstream region of the
mgrB gene, however other ISs, located into the gene

Ispir P, 2015



Mutations and expression of PmrAB and PhoPQ
related with colistin resistance in Pseudomonas
aeruginosa clinical isolates
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Small Molecule Downregulation of PmrAB Reverses Lipid

A Modification and Breaks Colistin Resistance
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Risk Faktorleri

 Kolistin kullanimi
- Kolistin direngli 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 uzamis monoterapi tedavi
Poudyal A ve ark., JAC 2008

 Digestive sistem selektif dekontaminasyonu

Teysir Halaby et al., Antimicrob. Agents Chemother 2013

Ah YM, Int J Antimicrobial Agents, 2014


http://www.ncbi.nlm.nih.gov/pubmed/?term=Matthaiou DK[Author]&cauthor=true&cauthor_uid=18431267

Emergence of Colistin Resistance in Enterobacteriaceae after the
Introduction of Selective Digestive Tract Decontamination in an
Intensive Care Unit
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Monthly occurrence of CIR isolates (n = 2,572) between 2001 and 2008.

Direnc oranlari %0-6 dan %55-69a ¢cikmis

Teysir Halaby et al. Antimicrob. Agents Chemother.
2013;57:3224-3229



Kolistin direnci olumu belirleyen bagimsiz risk faktort

Multivariate analysis of risk factors for in-hospital mortality in patients with
infection due carbapenem-resistant Klebsiella pneumoniae (CR-KP), adjusted
for appropriate antibiotic treatment, combination therapy and removal of the
Infectious source

OR (95% CI) P
Charlson comorbidity score 1.42 (1.15-1.76) 0.001
Hospitalization in intensive-care unit 18.05 (3.90-83.51) 0.001
Bloodstream infection 4.92 (1.35-17.28) 0.01
Infection due to a colistin-resistant strain 4.15 (1.17-14.74) 0.02

 Kolistin direncli K.pneumoniae %20-%100 mortalite
» Infeksiyona bagli 6lUm orani: %25-%71

Capone A ve ark. CMI 2013



pmrABC ve PhoQ eskpresyonlarini

etkileyen klinik faktorler
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Spread of antibiotic-resistance gene does not spell bacterial apocalypse — yet

A ‘last resort’ drug to which bacteria are rapidly developing resistance is not quite
the end of the antibiotic line.

THE SPREAD OF ANTIBIOTIC RESISTANCE

An increasing proportion of bacteria display resistance to common
antibiotics.

= Fluoroquinolones = Cephalosporins (3rd gen) = Aminoglycosides
Carbapenems Polymyxins

Resistance in bacteria®
(% of samples, worldwide)
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*Entercbacteriae, including Escherichia coli; Klebsellia pneumenia, P "
Enterobacter and Salmonella © I]clru Ic



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

Heilongjiang

Xinjiang

Tibet

il <

A
L PHNSHP4S s

&
] ) .
[ £ 64105bp nikA
% 18 y
. v r
D% ™, N 1 ikB
. 4 o, i, “‘ \ ¥ o
’ » 1SAplI

0 Q jangsu
(> Shanghai
b g
18000 M
I Other protein Yunnan w 0

: 2 §
42000 W B/ -l"-‘”&\\‘w‘ mer-1 7 Il Formation of type IV pilus geong Taiwan
I Transfer associated Provinces of high pig production -
- 1 54000 E g:iz::g ?Zgrl)i!:t);on Provinces of high chicken production » Hong Kong
)")" B Insertion sequence ® Areaof rfetall rT1eat sampITng former-1 screening
B Antimicrobial resistance ® Area of live animal sampling for mer-1 screening Hainan O Macau
30000 3 Hypothetical protein @ Area of inpatients for mcr-1 screening

° (0]
« MCR-1 liphosphoethanolamine transferase >23 et 78 (%15) o
ilosirden * 804 hayvan 166 (%21)

« Lipid A'ya phosphoethanolamine eklenmesi ~ * 1322 hasta 16 (%1)
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« K pneumoniae and Pseudomonas aeruginosa’'da
stabilite Liu YY ve ark. Lancet Infec Dis 2016



Possible genetic events producing colistin
resistance gene mcr-1

Blosample Information Species Sequence Information
information,
strain
Collection ~ Sample Isolation Biosample ID RefSeq ID: Length pHNSHP4514Kb [ISApl1upstream  ISApl1in
date origin source mcr-1 cds position (bps)  block present?  mcr-1gene? other contigs?

University of Malaya September, Selangor,  Chickenliver ~ SAMNO03256216 Escherichia coli, NZ_JWKF01000084.1: 16531 Yes No

(Malaysia, Dec 09,2014) 2013 Malaysia EC5 4213-5838 (-)

University of Malaya September, Selangor,  Chickenspleen SAMNO03256224 E coli, EC7 NZ_JWKG01000081.1 No, but nikB gene
(Malaysia, Dec9,2014) 2013 Malaysia 10696-12321 (+)

University of Malaya September, Selangor,  Water SAMNO03256245 Ecoli, EC13 NZ_JUJZ01000081.1: No, but nikB gene
(Malaysia, Dec 9,2014) 2013 Malaysia 8977-10602 (-)

University of Malaya September, Selangor,  Chickenheart SAMNO03256247 Ecoli, EC2_1 NZ_JWKJ01000115.1: Yes, last 45 bp

(Malaysia, Dec 9, 2014) 2013 Malaysia and liver 213-1838 (+)

University of Malaya September, Johor, Pig faecal SAMNO03256164 E coli, EC2 NZ_JWKC01000186.1: 2648  Downstream Yes, last 29 bp Yes
(Malaysia, Dec 9,2014) 2013 Malaysia ~ swab 817-2442 () mcr-1 only

University of Coimbra June, 2011 Not Foodsample = SAMNO03774870 Salmonella NZ_LFCC01000022.1: 50981 No Yes, last 98 bp Yes
(Portugal, Dec 9, 2014) reported enterica, Sa125  285-1910 (+)

bp=base pairs.

Table: Summary information on the origin and features of identified sequences found in the NCBI RefSeq database as described in the text, by submitter (country, date)

Malezya E.coli ornekleri ve portekizden salmonella
Mcr-1 tarihcesi eski olabilir
IS ile iliskisi bulasicithgini artirdi
Petrillo M, Lancet Infec Dis, 2016
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Shen Z ve ark, Lancet Infec Dis, 2016 march



Mcr-1 pozitif bakteri izole edilen ulkeler

LEGEND:
@ human/patient

@ Thailand

@ farm animal

® retail meat

Graphic: NRDC, all-free-download.com, Source: The Lancet, Telegraph, Toronto 5tar, CIDRAP

http://switchboard.nrdc.org/blogs/ccordova/were_losing_antibiotics_of las.html



Plasmid-mediated carbapenem and colistin
resistance in a clinical isolate of Escherichia coli

Isvigre
« 83 yasinda erkek hasta
» Idrar kultirinde kolistin ve karbapenem direncli E.coli
- Imipenem-Ertapenem-meropenem MiK=4
- Kolistin MiK=4
- Amikasin, tigesiklin ve fosfomisin duyarli
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Kolistin direnci gida kaynakli olabilir

Karbapenem ve kolistin direncinin
enterik bakteriler arasinda yayilma
riski yuksek

Poirel L ve ark .2016 Lancet Infec Dis



Clonal transmission of a colistin-resistant
Escherichia coli from a domesticated pig to a human
In Laos.
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« 190 saglikli birey ve 62 ciftlik hayvani (keci ve domuz) digki kaltara
« Kolistin drengli K.pneumoniae
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Olaitan AO, et al. J Antimicrob Chemother 2015:.



Mcr-1 turler arasi gegisi

TABLE 1

Numbers of extended spectrum beta-lactamase and AmpC-producing E. coli isolates obtained and analysed by WGS from

chicken meat, humans and carbapenemase-producing isolates from humans tested for mcr-1 using ResFinder, Denmark,
November 2015 (n=914)

Isolate origin No. of isolates analysed by WGS  No. of sequences positive for mcr-1

ESBL- and AmpC-producing E. coli isolates from Danish chicken meat 12 o
(2012-2014) >

ESBL- and AmpC-producing E. coli isolates from imported chicken .

meat (2012-2014) 35 5
ESBL- and AmpC-producing E. coli isolates from human bloodstream 1 )
infections (January 2014—- beginning of November 2015) 417

Carbapenemase-producing isolates from humans (January 2014- 1 o
beginning of November 2015) 7

ESBL: extended spectrum beta-lactamase; No: number; WGS: whole-genome sequence.

4 izolat incl2 replikon > [Turler arasi gecis
1 izolat incX4 replikon

Hasman H, Eurosurveilence, Dec 2015



Kolistin direncinin horizontal gecisinde farkli mekanizmalar

ISApI1 Q(}:\’
. mcr-1 located in
pHNSHP4S D> <@ inci2
—
R253 —’—»—<]<:|— IncHI2
— —
NRZ14408 —{ > < <<r IncHI2

112065 D> <<<PE>- IncHI2
V163 D> IncX4

1kb

Figure: Gene environment surrounding mcr-1 in 112065, V163, NRZ14408, and R253 compared with
plasmid pHNSHP45

Green arrows depict the mcr-1 gene, ISApl1 is shown by a blue bar with the transposase marked in purple.
Other colours refer to unrelated gene segments flanking the mcr-1 gene.

Almanya,

= Hayvan, gida ve insan kaynakli 577 E.coli
* 4 mcr-1 pozitif
» Karbapenemaz pozitif

Antibiyotik secemedigimiz hasta sayilari artacaga benziyor

Falgenhauer L, Lancet 2016 march



Sonuc olarak;

Direncli bakteriler sinirl tanimiyor, ulusal ve uluslararsi
tehlike

Isvicre’den bir cok ilaca direncli E.coli ile infekte bir
hastada veterinerlikte kullanilan florfenikol direnci
olmasi hayvansal orjini gosteriyor

Bu tablo hayvanlarda antibiyotik kullaniminin kontrol
altina alinmasi gerketiginin gostergesi

Her Ulke kendi kosullarina gore strateji izlemel






