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NDM'’nin su ana kadar 16 varyanti tanimlidir. En yaygin olant NDM-1...

http://www.lahey.org/studies/other.asp

NDM-1 ureten bakteri

l

ESBL,
ampC beta-laktamaz,
diger karbapenemazlar
(OXA-48, KPC, VIM..)
16S RNA metilaz,
esterazlar da uretebilir



Klas A, C,D :....... Aktif bolgede SERIN tasir
Klas B :...... CINKO tasir (metalik beta-laktamazlar)

Citation: Wang J-F, Chou K-C (2011) Insights from Modeling the 3D Structure of New Delhi Metallo-f-Lactamse and Its Binding Interactions with Antibiotic
Drugs. PLoS ONE 6(4): e18414. doi:10.1371/joumnal.pone 0018414



Bacteria producing New Delhi Metallo-beta-lactamase-1
enzyme reported worldwide by frequency,

New Delhi Metallo-beta-lactamase around the world: [ RESASSEAEhy REw ol rpasistrs

An eReview using Google Maps
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Review Article

Worldwide Dissemination of the NDM-Type Carbapenemases in
Gram-Negative Bacteria

Laurent Dortet,' Laurent Poirel,"? and Patrice Nordmann"> BioMed Research International, 2014

Yo

Bl High prevalence of NDM producers (endemicity)
Bl Outbreaks and interregional spread of NDM producer
[] Sporadic description of NDM producers
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NDM-1 sadece hasta orneklerinde deqil, 6zellikle Yeni Delhi’'de musluk suyu ve kanalizasyon
sistemlerinde de bulunmus

Hindistan’da toplumda rektal tasiyicilik %20’lere kadar ulagmakta



EUROROUNDUP

Carbapenemase-producing Enterobacteriaceae in
Europe: assessment by national experts from 38

countries, May 2015
C. New Delhi metallo-beta-lactamase (NDM)

2 AL :
i

/

.

Epidemiological stages, 2014-2015

Countries not participating mm Sporadic hospital outbreaks (Stage 2b)
B No case reported (Stage 0) B Regional spread (Stage 3)
Sporadic occurence (Stage 1) B [nter-regional spread (Stage 4)

Single hospital outbreak (Stage 2a) EE Endemic situation (Stage 5)

Euro Survelll. 2015;20(45)

Alblger B, Glasner C, Struelens M, Grundmann H, Monnet D, the European Survey of Carbapenemase-Producing Enterobacterlaceae (EuSCAPE) working group.



Bu calismada
Turkiye'de (bildigimiz kadariyla) ilk defa
blaypy.1 genine sahip

Iki Escherichia coli susu
bildiriimektedir



Antibiyotik duyarlihigi
Disk difuzyonu ve Etest ile

Karbapenemaz aktivitesi

MHT ve Blue-Carba ile

PCR ile

blaypc,

blagy . 4,
blay .1
blay,y,
blayyp,
blacry.u,
blargy,

blag,y,

16S rRNA metilaz
Rmt genleri

Plazmidik kinolon ve AmpC genleri
Multipleks PCR ile

Plazmid analizi

PBRT (DIATHEVA?®) ile
PBRT kit - PCR based replicon typing

Klonal iligki
PFGE ve MLST (Pasteur Enst.) ile




Birinci Olgu

Akciger metastazi olan 82 yasinda Turk kadin hasta solunum sikintisi ile YBU’'mize
alindi.

Masif plevral efuzyon ve vena cava superior sendromu mevcuttu
Yurtdisi oykusu yoktu; giris kulturlerinde ureme olmadi.

Mart 2014’te, 22.gunde, sondadan alinan idrar kulturunde karbapeneme direncli
E.coli 1626 tredi. Komplike IYE tanisi ile imipenem — kolistin baglandi.

25. gunde coklu organ yetmezligi ve sok tablosuyla oldu



Ikinci olgu

Doksan yasinda Tirk kadin hasta Nisan 2014’de YBU’mize alind..
SVO sekeli, DM, HT, KKY, anemi saptandi.

Yurtdisi veya hospitalizasyon oykusu yoktu.
Sekizinci gininde sondadan alinan idrar kalturinde karbapeneme direncli E.coli 1824 ured..

Asemptomatik bakteriuri dusunulen hasta 23. gununde antibiyotik veriimeden taburcu edildi



Seftriakson MiK

Ertapenem MIK

E. coli 1626 E. coli 1824 E. coli 1626 E. coli 1824

> 32 pg/ml > 32 pg/ml >32 pg/ml >32 pg/ml

Meropenem MiK imipenem MiK

E. coli 1626 E. coli 1824 E. coli 1626 E. coli 1824

16 pg/ml 24 pg/ml >16 pg/ml > 16 ug/ml
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Ofloksasin MiK

E. coli 1626 E. coli 1824
> 32 ug/ml > 32 pg/ml

Siprofloksasin MiK

E. coli 1626 E. coli 1824
>4 ug/ml > 4ug/ml

Gentamisin MIK
Amikasin MiK E. coli 1626 E. coli 1824
E.coli 1626  E. coli 1824 >16 pg/ml >16 pg/ml

>256 ug/ml >256 ug/ml




Kolistin MiK
E. coli 1626 E. coli 1824
0.19 pg/ml 0.19 pg/ml

Ko-trimokzasol MiK

E. coli 1626 E. coli 1824
< 20ug/ml < 20pg/ml

Nitrofurantoin MiK | e S Fosfomisin MiK

E.coli 1626 E. coli 1824 |NSRSEENS ' | 1 E.coli1626 E.coli 1824
<16 pg/ml <16 pg/ml e - Y

<16 pug/ml <16 pug/ml




E. coli 1626 E. coli 1824

12,Y,A/C 12, Y, AIC

ST471 ST471




YBU kayitlarimiz tarandi:

1-------- Ocak 2014’te bir Turk hasta Bulgaristan'da hospitalizasyon
sonras! YBU'mize alinmis ve septik sok ile 10.gunde olmustu. Yara
kulturunde karbapeneme direncli E.coli, kan kulturunde E.coli uremisti.

2--===--- Ayrica o tarinte hastanemize Kuzey Afrika’dan hasta kabulu
yapiliyordu



Outbreak Caused by NDM-1- and RmtB-Producing Escherichia coli in
Bulgaria

Laurent Poirel,®® Encho Savov,® Arzu Nazli,® Angelina Trifonova,© Iva Todorova,® Ivanka Gergova,© Patrice Nordmann®®

Medical and Molecular Microbiology Unit, Department of Medicine, Faculty of Science, University of Fribourg, Fribourg, Switzerland®; INSERM U914, South-Paris Medical
School, K.-Bicétre, France® Laboratory of Microbiology, Military Medical Academy, Sofia, Bulgaria®

Twelve consecutive carbapenem-resistant Escherichia coli isolates were recovered from patients (infection or colonization) hos-
pitalized between March and September 2012 in different units at a hospital in Bulgaria. They all produced the carbapenemase
NDM-1 and the extended-spectrum-[3-lactamase CTX-M-15, together with the 165 rRNA methylase RmtB, conferring high-level
resistance to all aminoglycosides. All those isolates were clonally related and belonged to the samm type, ST101. In addi-
tion to being the first to identify NDM-producing isolates in Bulgaria, this is the very first study reporting an outbreak of NDM-
1-producing E. coli in the world.

Antimicrob Agents Chemother. 2014, 58(4):2472
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E. coli Ah8.71
E. coli Ah8.73
E. coli ARB.74
E. coli Ah8.75
E. cali Ch8.72
E. coli Ch8.70
E. cali (h8.68
E. cali th&.69

Journal of
J Antimicrob Chemother 2011; 66: 1992 1997 Antimicrobial
doi:10.1093/jac/dkr240 Advance Access publication 14 June 2011 ChemOtherapy

Increasing prevalence and dissemination of NDM-1 metallo-3-
lactamase in India: data from the SMART study (2009)
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E.coli ST471 baska nerede izole edilmis?

Kuzeydogu Cezayir'deki tavuk ciftliklerinde tarama yapiimis

8-

(sahipleri ve o bolgede hastanede bulunan hastalar dahil olmak tzere)

E.coli ST471 tavuk kommensal bakterilerde ve insan patojenlerinde izole
edilmigtir

Agabou et al. Clonal relationship between human and avian ciprofloxacin-resistant Escherichia coli isolates in North-Eastern Algeria. Eur J Clin Microbiol
Infect Dis. 2016 Feb;35(2):227-34.



* Her iki izolat da IncA/C, Incl2 ve IncY plazmitlerini tagiyordu.

Nucleoid

Bacterial
chromosome
(circular)

© Copynght. 2014. University of Waikato. All rights reserved.

www.biotechlearn.org.nz

Plasmids

Incompatibility: Konjugasyon sirasinda iki
plazmidin stabil bir sekilde ilerleyememesi.
Yani sadece compatible olan plazmid kurtulmakta.

(Enterobacteriacae’de 27 Incompatibility grubu (+))

Carattoli, AAC, 2009



MINIREVIEW

Resistance Plasmid Families in Enterobacteriaceae’
Alessandra Carattoli™

Department of Infectious, Parasitic and Immune-Mediated Diseases, Istituto Superiore di Sanita, Rome, Italy

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2009, p. 2227-2238

Pek cok plazmid hucre bolunmesi sirasinda plazmid tasimayan yavru hucreleri oldurecek

sistemlere sahiptir.

Prof. Carattoli plazmidleri yasayan organizma kabul ediyor. NEDEN?
Cdnku plazmidlerin bireysel bir evrim hikayesi var; stirekli bir soya sahip



Resistance Plasmid Families in Enterobacteriaceae’

Alessandra Carattohi™

Department of Infectious, Parasitic and Immune-Mediated Diseases, Istituto Superiore di Sanita, Rome, Italy

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2009, p. 2227-2238

IncFlI.......................... (dar bir konak cesitliligi var) ’ Epidemik direng¢ plazmidleri
IncA/C, IncL/M ve Incl1........ (genis konak cesitliligi)

Infeksiyonla miicadelede yeni bir yaklagim

l

Anti-plazmid yaklagsim
(yani plazmidleri elimine etmek) !!!




|zolatlarimizin tasidi§i plazmidler

M100bp M1 M2 M3 M4 M5 M6 M7 M8




Turkiye'den su ana kadar NDM-1 ureten
K. pneumoniae (ilk vaka 2012’de Bagdatli bir hasta),

Laurent Poirel, AAC, 2012
Acinetobacter baumannii (2006 yilina ait bir izolatta)

Ignasi Roca et al, J Antimicrob Chemother, 2014
Enterobacter cloacae bildiriimistir (2013’e ait izolat)

Laurent Poirel, AAC, 2014

Ancak bildigimiz kadariyla henuz NDM-1 pozitif E. coli bildirilmemigtir



SONUC

Bu suslar neden YBU’'mUizden birden kayboldu?

Temas onlemleri !
Sans !

NDM-1 Ureten E.coli, NDM-1 ureten Klebsiella pneumoniae’ye kiyasla
hastanelerde daha az yayiliyor !!

Nordmann P, Dortet L, Poirel L. 2014. Infections due to NDM-1 Producers. In: Ergonul O, Can F, Akova M, Madoff
L, eds. Emerging Infectious Diseases: Clinical Case Studies.1st ed. London: Academic Press, Elsevier; 273-293



Incl2, IncA/C ve IncY plazmitleri insan ve kopeklerdeki E. coli izolatlarinda
ve Salmonella cinsinde rapor edilmistir.

Aktas Z et al. Int J Antimicrob Agents. 2007

Izolatlarimiz hayvanlar ve insanlar arasinda epidemiyolojik acidan baglantili olabilir

(nadir plazmitler ve konak cesitliligi)

Direncli bakterilerin genetik 6zelliklerinin belirlenmesi epidemiyolojik ve evrimsel agidan onemlidir
(Sayi az da olsa)

Cevre orneklerini de iceren genis ¢capli surveyans ¢alismalarina ihtiyac vardir



Izolatlarimizdaki nadir plazmid Inc gruplart,
bu suslarin ithal degil yerli (authochtonous) oldugunu

dusundurmekte



Sen blydddgin vakit cocugum,
Yine cicekler agacak dallarda.

Dallarda acan cicekler gibi,

Yine ¢ocuklar uyuyacak masallarda

Fazil Husnu Daglarca

G Resim: Gundiz Agayev






llging olarak

E.coli ST471 (Pasteur Enstitusu tiplendirme sistemi)

E.coli ST410 (UCC tiplendirme sistemi)

E.coli ST410 ise hayvan, insan ve etlerde izole edilmis olan dunya ¢apinda bir tip.
NDM-1 Ureten E.coli ST410 bildirilmis

Ma L et al. BMC Infect Dis, 2013
Fiett J et al. Antimicrob Agents Chemother, 2014



Germany

Europe

Genetic Features of blaypy,.,-Positive Enterobacteriaceae”
Switzerland Laurent Poirel, Laurent Dortet, Sandrine Bernabeu, and Patrice Nordmann™

Italy ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Nov. 2011, p. 5403-5407
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EUROROUNDUP

Carbapenemase-producing Enterobacteriaceae in
Europe: assessment by national experts from 38

countries, May 2015

Euro Survelll. 2015;20(45)

Epldemiological stage for the spread of CPE by type of carbapenemase

KPC OXA48 ViM

2013° 2014-2015°  2013°  2014-2015" 2013°  2014-2015" 2013°

NDM IMP

2014—-2015" 20132 2014—-2015"

Epidemiological stages, 2014-2015

Countries not participating
B No case reported (Stage 0)
Sporadic occurence (Stage 1)
Single hospital outbreak (Stage 2a)
Sporadic hospital outbreaks (Stage 2b)
B Regional spread (Stage 3)
B Inter-regional spread (Stage 4)
Bl Endemic situation (Stage 5)



Karbapenemaz ureten bakteriler (A, B, C) ile iretmeyen bakteriye (D) ait ornek
sonuglar (Sol) ve negatif kontrol solusyonlar (Sag)

Test Negative
Solution Control

J. Pires et al. J. Clin. Microbiol. 2013;51:4281-4283 ‘

Journal of Clinical Microbiology

JOUIT]&B.ASM.OFQ 1 Copyright © American Society for Microbiology. All Rights Reserved. ‘



NDM-1 Ureten bakteri

!

Kolistin, fosfomisin, tigesikline duyarli

%5 & ®

N VNV SR W wep”

Laurent Dortet et al, Biomed Research International, 2014



E. coli 1626
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E. coli 1824
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