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Sunum plani

Antimikrobiyal duyarlligi belirleme yontemleri
Rehberler

Tanimlar

Olgular

Sonucg



Yontemler
* Fenotipik
- MIK belirleme
- Disk diffizyon
- Otomatize sistemler

* Genotipik

- Direng geni (mec A..) veya genin Urinu (PB2..)

* Uzman kurallar (“Expert rules”)

- Eritromisine direncli ise azitromisine ve roksitromisine de direncli



Rehberler
« CLSI: ABD

* EUCAST: Avrupa

e BSAC: Ingiltere

e SRGA: Isvec
* NWGA: Norvecg
* CRG: Hollanda

 DIN: Almanya
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REHBERLER- “NEQAS” Dis Kalite Kontrol Sistemine
Katilan Laboratuvarlar

Results by guideline

S | R % concordance

SCOre 2 1 0

BSAC 123 0 0 100

CRG 1 0 0 100
EUCAST 327> 2 2z 08.8

CLSI 162 1 0 09 4

NWGA 1 0 0 100

SRGA 7 0 0 100

All 616 3 2 09 2

TR 2 0 0 100.0



Tanimlar- |
Duyarli

Orta duyarli: MIK degerleri, kan ve doku diizeylerine yakin
degerlerde olan izolatlardir

- Ilacin normalden yiiksek dozda kullanilabilecegi durumlarda veya
ilacin enfeksiyon bolgesinde yliksek konsantrasyona ulastigi
durumlarda kullanilabilir

Direncgli

Duyarh degil: Sadece “duyarli” yorumlama kategorisi olup orta
duyarl veya direncli kategorisi olmayan gruptur

intrensek direncli

Heterorezistans: Direncli subpopilasyonun bulunmasi



Tanimlar- Il

 CiD (MDR)

* XDR: Kolistin ve tigesiklin disindaki antibiyotiklere
direncli suslar

* PDR: Tum antibiyotiklere direncli suslar

Clin Microbiol Infect 2012; 18: 268-181



Tanimlar- i

Epidemiological cut-off value
(ECOFF)

- MIC value identifying the upper Iimit of
the wild type population

-~ A microorganism is defined as wild
type (WT) for a species by the
absence of acquired and mutational
mechanisms of resistance to the

agent. EUCAST




EUCAST wild type and ECOFF

Ciprofloxacin f Escherichia coli
EUJCAST MIC Distribution - Reference Database 2011-04-12
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REHBERLER VE SINIR DEGERLER

Breakpoints prior to harmonisation (mg/L) S< R>

BSAC CA-SFM CRG DIN NWGA SRGA CLSI
General breakpoints 1/2 1/2 1/2 0.125/2 1/2
Species related
breakpoints
Enterobacteriaceae 1M 0.12/2 0.12/1 1/2
Pseudomonas spp. 1/4 1M 1/2
Acinetobacter spp. 11 1/2
Staphylococci 11 0.12/2 0.06/2 1/2
Streptococci 1M 0.12/2 0.12/2
S. pneumoniae 2712 (1)* 0.12/2 (1)* | 0.12/2 (I)*
Enterococci 0.12/2 0.12/2 1/2
Haemophilus/Moraxella spp. 1M1 0.12/0.5 0.12/0.25 1/-
Corynebacteria
N. meningitidis 1M 0.06/0.12 0.03/0.25
N. gonorrhoeae 0.06/- 0.06/1 0.06/0.12 | 0.06/0.25 0.06/0.5
P multocida 0.12/0.25
Anaerobes
Campylobacter spp. 1M
Helicobacter pylori 2/2




CLSI and FDA and EUCAST breakpoints
may differ because

Different criteria used to set breakpoints

Sometimes different dosing regimens; different
clinical indications

Some breakpoints set many years ago and not yet
reassessed by respective agency

Examples (Enterobacteriaceae):

Agent CLSI FDA EUCAST

Ceftriaxone <1* nt] <1
Gentamicin <4 <4 <2 *new 2010

Meropenem s1* <4 s2

Janet Hindler, 2010




Sefalosporin sinir degerleri (CLSI)
2009 vs 2010

IA

Cefotaxime

IA

Ceftriaxone

IA

Ceftazidime

IA

Aztreonam

Cefepime**




Karbapenem sinir degerlerindeki degisiklikler
(CLSI-2010)

CLSI 2010 (Oid)

Doripenem

Ertapenem | <2

Imipenem <4

Meropenem =4




“Sorunlu” gram-negatif bakteriler

Acinetobacter baumannii
Klebsiella pneumoniae
Pseudomonas aeruginosa
Diger enterik bakteriler

Diger non-fermentatif
bakteriler

LLLLLLLL
saccharides

INMNER §
MEMBRANE

CYTOSOL

Gram Negative
Bacterial Cell Wall



Gram negatif bakterilerde bulunan beta laktamazlar

Beta- 2nd Gen. ) lth Gen. Cephs Lactamase
I 1st Gen. Cephs Cant Cepharmycns |3rd Gen. Cephs i) mm“m




KARBAPENEMAZLAR

Molekiler | Bush- Ornek enzimler
sinif J ncnby

Karbapenem, sefalosporin ve penisilin KPC-2, KPC-3
hidrolizi. GES- 2 IMI- 2
KLA ve TAZ ile dusuk inhibisyon.

B 3a Monobaktamlar disinda tum IMP-1, VIM-1,
karbapenemlerin hidrolizi. NDM-1

KLA ve TAZ etkisiz.
EDTA ve diger selatérler ile inhibisyon.

D 2df Karbapenem, kloksasilin ve oksasilin OXA-23, OXA-48
hidrolizi.
KLA bazilarinda etkili.



Identifikasyon

DOGRU TANIMLAMA COK ONEMLI!
* Konvansiyonel yontemler
* Tanimlama kitleri

* Otomatize sistemler

* Kromojenik besiyerleri




Evaluation of CHROMagar KPC for Rapid Detection of
Carbapenem-Resistant Enterobacteriaceae’

Zmira Samra,' Judi Bahar,” Liora MEu:im"-Shapir{:r,2 Nazi Aziz,' Sara Israel,> and Jihad Bishara™*

Laboratory af Clinical Microbiology' and Unit of Infectious Diseases,® Rabin Medical Center, Beilinson Hospital,
Sackler School of Medicine, Tel-Aviv University, Petah-Tigwa 49100, Israel, and Hylab, Rehovot, Israel®

Received 6 February 2008/Returned for modification 18 March 2008/ Accepted 3 July 2008

A new CHROMagar KPC medium was compared to MacConkey agar with carbapenem discs and PCR for
the blay .. gene for rapid detection of carbapenem-resistant Klebsiella pnenmoniae. The sensitivity and speci-
ficity relative to PCR were 100% and 98.4%, respectively, for CHROMagar KPC and 92.7% and 95.9%,
respectively, for MacConkey agar.

JourNAL OF CLiNiCAL MicroBioLoGy, Sept. 2008, p. 3110-3111

CHROMagar™ KPC



http://www.chromagar.com/images_multimedia/000177-500x500.jpg

Test yontemi

1966 Kirby-Bauer
Disk difflizyon

Am J Clin Pathol. 1966 Apr;45(4):493-6.

Antibiotic susceptibility testing by a standardized single
disk method.

Bauer AW, Kirby WM, Sherris JC, Turck M.

1977- National Reference System for the Clinical
Laboratory (NRSCL), Simdi CLSI

Her bakteri ve antibiyotik icin bir disk difflzyon sinir

degeri yok!

Su anda kullanmakta oldugumuz bazi antibiyotikler icin
uyguladigimiz rehberlerde sinir deger yok!




TIGESIKLIN- |

Acinetobacter spp. icin:
 CLSI'da, EUCAST’de, FDA’da sinir deger yok
 BSAC: <1 mg/L
disk diffizyon 6neriliyor
* Genelde calismalarda <2 mg/L duyarli kabul edilmis

Enterik bakteriler icin:
e CLSI'da sinir deger yok
 EUCAST: <1 mg/L
sadece E.coli icin disk difflizyon sinir degerleri var
 FDA: <2 mg/L



TIGESIKLIN- Il

Intrensek direncli olan mo’lar
* Pseudomonas aeruginosa
 Morganella spp.

* Providencia spp.

* Proteus spp.



KOLISTIN- |
Acinetobacter spp. icin: Disk difflizyon 6nerilmez
e CLSI: £2 mg/Lduyarli, 24 mg/L direncli
« EUCAST: <2 mg/Lduyarl, >2 mg/L direncli

Pseudomonas spp. icin: Disk diffizyon ONERILIR
e CLSI: <2mg/L duyarli, 4mg/L orta duyarli, 28 mg/L direncli
 EUCAST: <4 mg/L duyarh, >4 mg/L direncli

Enterik bakteriler icin:
e CLSI: Sinir deger yok
* EUCAST: Disk diffuzyon 6nerilmez

<2 mg/L duyarh, >2 mg/L direncli



KOLISTIN- Il

Intrensek direncli olan mikroorganizmalar
* Serratia marcescens

* Providencia stuartii

* Proteus mirabilis

* Morganella morganii

* Burkholderia cepacia



Fosfomisin

* Acinetobacter spp. icin sinir deger yok
* Pseudomonas spp. icin sinir deger yok

* Enterik bakteriler icin EUCAST te MIiK icin sinir
deger var



Olgu 1

Idrar kiltiri: 100000 kob/ml E.coli

amikacin
ampicillin
cefazolin
cefepime
ceftazidime

ceftriaxone

ciprofloxacin

gentamicin
piper-tazobactam :-128 R
tobramycin ()

trimeth-sulfa  >4/76 R GSBL pozitif E.coli




CLSI- Yeni oneriler

* Sinir degerleri dusuruldu

e GSBL tanimlamasi sadece enfeksiyon kontrolu

amaciyla oneriliyor

Antibiyotik | Eski M100-519 (2009) MIK degerleri Yeni M100-520 (2010) MIK
mg/L degerleri mg/L
Duyarh (S) | I Direngli Duyarli (S) | I Direncli (R)
R
A LHYaN
s lg\ 16 232 [<1| |2 =4
setoaksim | <@ | [16-32 264 <1 | |2 >4
sazooim| <g | [16-32 [>64 [<1 | |2 >4
seaakson | <@ | [16-32 [>64 [<1 | |2 >4
Seftazidim <8 16 >32 <4 o 16
Azireonam \"_:8 / 16 =32 \.:_:4 / 8 16




GSBL- Sorular/Sorunlar

Sadece enfeksiyon kontroli amaciyla
kullanildiginda labotatuvarlar test edecek mi?

Daha onceki yillarda konusulan tedavi
basarisizliklari?

Test tekrarinda cikabilecek farkli sonuclarda ne
olacak?

Sonuc gecikiyor!



GSBL saptanmasi

Yéntem Duyarhilik |Ozgullik |PPV NPV
Microscan |83.4 /2.9 81.6 /5.5
Phoenix |98.8 52.2 75.0 96.6
Vitek 2 85.9 78.0 84.9 79.3
CDS 94.1 81.4 87.9 90.6
Kombine |92.9 96.6 97.5 90.5
Disk

ETest 94.1 84.7 89.9 90.9

Wiengand JCM 2007:45:1167




Table. Antimicrobial susceptibilities of cephalosporins againt
ESBL positive strains according to CLSI 2011 criteria

Ceftriaxone |Cefotaxime |Ceftazidime |Cefepime
E.coli 0 3 (3%) 13 (13%) |16 (16%)
(n=100)
Klebsiella |1 (1%) 0 5 (5.4%) 21 (22.8%)
SpPp.
(n=92)
Antibiyotik Eskimlgrlil‘](]—sm (2009) MIK degerleri Y“‘;ﬁ;ﬂﬂﬂ;ﬁf" (2010) MIK E CC M | D 2 O 1 1 , PO Ste r
Duyarh (S) | I Diren¢li Duyarli (S) | I Direncli (R)
a A
Sefazolin 5:8 \ 16 :32 /.:_:1 \ 2 _>_]_
sefotaksim | <8 16-32 |=64 |<1 2 =4
Sefizoksim || <@ 16-32 | =64 <1 2 =4
Seftriakson || <@ 16-32 | =064 <1 2 =4
Seftazidim <8 16 =32 <4 oS =16
Aztreonam \58 / 16 =32 \E;l / 3 -16




Olgu 2

Kan kualtara: Klebsiella pneumoniae Gredi

G = nta m | ;:i n 1 S Antibiyotik | Eski L;}Lou-sm (2009) MIK degerleri Ye,:li 3.11100_350 (2010) MIK
mg/ Ferleri mg/
L . Duyarh (S) | I Direngli Duvarl1 (5) | I Direncli (R)
Ampicillin >128 R N VA
st Jleg\ 16 [=32 x| |2 >4
[ Pip/Tazo <=2 S ] R s8 | |16-32 (=64 fst | |2 |
Seftizoksim || <@ 16-32 =64 |l<1 2 >4
Cefotaxime 1 S season [<g [ [16-32 [264  [<1 | |2 >4
_ sefazidinn | <g 16 >32  [<4 8 >16
Cefepime 4 S A (g [ 116|232 |<4 | |3 16
Cefazolin >32 R
Ceftazidime 4 _ EUCAST
Aztreonam 8 R ‘ Ceftazidime 114

Meropenem <0.5 S ‘


http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Ceftazidime_Rationale_Document_1.0_2010Nov.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Ceftazidime_Rationale_Document_1.0_2010Nov.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Ceftazidime_Rationale_Document_1.0_2010Nov.pdf
http://mic.eucast.org/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1
http://mic.eucast.org/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1
http://mic.eucast.org/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1
http://mic.eucast.org/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1

Olgu 3

Yara kultlrG: Klebsiella pneumoniae Uredi

* Sefoksitin: Direncli
e Seftriakson: Direncli
e Seftazidim: Direncli



Amp C ve GSBL birlikteligi

* Plazmid gecisli Amp C direnci
artiyor

Ayiredebilmek igin:
e Sefepim ile cift disk sinerji

* Amp Cinhibitorleri: Kloksasilin
Boronik asit




Olgu 4

Kan kulturla: Enterobacter aerogenes uredi

Ertapenem: Direncli
Imipenem: Duyarli
Meropenem: Duyarl



Karbapenem diren¢c mekanizmalari

* Karbapenemazlar
e Sinif A GSBL (CTX-M) + gecirgenlikte azalma

* Sinif C Amp C tipi direnc + gecirgenlikte azalma



Olgu 5

Kan kualtara: Klebsiella pneumoniae Uredi

Ertapenem: Direncli
Imipenem: Direncli
Meropenem: Direncli



Klebsiella pneumoniae

* Karbapenem direnci cikmakta/artmakta
 ABD ve Avrupa’da KPC, NDM mevcut

e Turkiye’de OXA-48 mevcut
bir olguda NDM (2012)



Karbapenemazlar

Sinif

Enzim

En sik gorulen tar

Sinif A KPC, SME, Enterobacteriaceae
IMI, NMC,  (P. aeruginosa'da nadir)
GES

Sinif B IMP, VIM, P. aeruginosa

(metallo-p- GIM, SPM,  Enterobacteriacea

laktamaz) IlND' NDM-" Acinetobacter spp.

Sinif D OXA Acinetobacter spp.

Enterobacteriaceae
(OXA-48)



Review

Guideline for phenotypic screening and confirmation of carbapenemases
in Enterobacteriaceae

James Cohen Stuart?*, Maurine A. Leverstein-Van Hall-", on behalf of members
of the Dutch Working Party on the Detection of Highly Resistant Microorganisms!

Species Meropenem Imipenem Ertapenem
Escherichia coli, Citrobacter spp., E.coli  Klebsiella spp., Enterobacter  Serratia spp., P. mirabilis, M.  E. coli, Klebsiella spp.,
Klebsiella spp.. Serratia spp.. spp., Salmonella spp., morganii, Providencia spp. Enterobacter spp.,
Enterobacter spp., Proteus mirabilis, Citrobacter spp. Salmonella spp., Serratia
Salmonella spp. Maorganella spp.. P. mirabilis, M.
maorganii, morganii, Providencia spp.
Providencia spp.
Carbapenemase =052 =.52 =20 =20 NfA ={).5¢
screening
breakpoint
Epidemiological 5 =0.125 S =0.25 S=05 5=1 S =4 (Serratiag 5§ <2) 5 =0.064
cut-off wild-type
EUCAST breakpoint 5 =2 5 =2 S5 =2 5 =2 §=2 S =05
CLSI breakpoint S=1 S =1 5 =1 S =1 5=l S =1

International fournal of Antimicrobial Agents 36 (2010) 205-210



Karbapenemazlarin saptanmasi

Table 1. MIC range of carbapenems for Enterobacteriaceae that
produce several types of carbapenemases”

MIC, mg/L
Carbapenemase Imipenem  Meropenem  Ertapenem
KPC 0.53>64 1-v64 0.5\>64
Metallo B-lactamasest |0.54>64 0.254+>64 0.5-p64
OXA-48 type 1-F64 0.54>64 0.254>64

*KPC, Klebsiella pneumoniae eafbapenemase™~XA-48, oxacilfade-48.
tTIncluding New Delhi metallo-3-lactamase-1.



Carbapenem Resistance in
Klebsiella pneumoniae Not
Detected by Automated
Susceptibility Testing

Fred C. Tenover,” Rajinder K. Kalsi,T Portia P. Williams,I Roberta B. Carey,” Sheila Stocker,”
David Lonsway,” J. Kamile Rasheed,” James W. Biddle,” John E. McGowan Jr..I and Bruce Hannat

Detecting p-lactamase-mediated carbapenem resist-
ance among Klebsiella pneumoniae isolates and other
Enterobacteriaceae 1S an emerqing problem. In this study.
15 bla,.c-positive Kiebsiella pneumoniae that showed dis-
“Crepant results for imipenem and meropenem from 4 New
York City hospitals were characterized by isoelectric focus-
Ing; broth microdilution (BMD); disk diffusion (DD): and
MicroScan, Phoenix, Sensititre, VITEK, and VITEK 2 auto-
mated systems. All 15 isolates were either intermediate or
resistant to imipenem and meropenem by BMD: 1 was sus-
ceptible to imipenem by DD. MicroScan and Phoenix report-
ed 1 (6./%) and 2 (13.3%) isolates, respectively, as
imipenem susceptible. VITEK and VITEK 2 reported 10

KPC pozitif suslarin
%6.7-87'si atlaniyor

(67%) and 5 (33%) isolates, respectively, as imipenem sus-
ceptible. By_Sensitjtr& 13(T%) Isolates were susceptible
menemmo) were susceptible to meropen-
em. The VITEK 2 Advanced Expert System changed 2
imipenem MIC results from =16 ug/mL to <2 pg/mL but kept
the interpretation as resistant. The recognition of carbapen-
em-resistant K. pneumoniae continues to challenge auto-
mated susceptibility systems.

Emerging Infectious Diseases » www.cdc.goweid = Vol 12, No. 8, August 2006




2010 EYLUL ONCESI CLSI

Modifiye Hodge
Testi ATCC 25922
E.coli

Klinik

izolat \ A\
\

) Kiinik . ® -
| izolat -

Negatif
kontrol

Modifiye Hodge Test1 pozitif 1se *“ bakter: karbapenemaz
tiretmektedir. Bazi karbapenemlere duyarli goziikse de klinik
tedavi sirasinda direnc gelisebilir™ notu ile raporlama



KPC

Sinif A beta-laktamazlar (KPC 2-11)

= Karbapenemler ve 3. Kusak sefalosporinler dahil olmak
uzere beta-laktamlara dirence yol acar

Ozellikle ABD'de Enterobacteriaceae tyelerinde
bildirilmis---- Tium dunya

Saptanmas! guc: imipenem ve meropenem (S)
olabilir; ertapenem daha iyi bir géstergedir.

Boronik asit ile inhibe olur (Amp C tipi enzimlere
DIKKAT!: kloksasilin/oksasilin inhibisyonu*



KPC ENZIMLERININ YAYILIMI

Table. Bacterial species that have been found to
produce KPC resistance enzvmes”

Enterobacteriaceac Non-Enrerobacteriaceae
Cirrobacrer freundii Preudomonas aeruginosa
Escherichia coli Pseudomonas putida
Enterobacter acrogenes Acinetobacter spp.

Enterobacter cloacae
Enterobaciter gergoviae
Klehsiella prneumoniae
Klebsiella oxytoca
Profeus mirabilis
Salmonella enterica

SEFFONa marFcescens

Klecbsiclla pneumoniac remains the most commaon organism to harbor KPCs;
however, relative frequency in other organisms has not been reported.

“KPC. Klebsiella pneumoniae carbapenemase.

Sourthern Medical Journal » Volume 104, Number 1, January 2011



OXA-tipi karbapenemazlar

e |lk olarak Turkiye’den bildirildi

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Jan. 2004, p. 15-22 Vol. 48, No. 1
0066-4804/04/S02.00+0  DOI: 10.1128/AAC.48.1,15-22.2004
Copyright © 200, American Socicty for Microbiology. All Rights Rescerved.

Emergence of Oxacillinase-Mediated Resistance to Imipenem in
Klebsiella pneumoniae

p Lot praes e ony s . '
Laurent Poirel.,' Claire Héritier,' Venus Toliin,” and Patrice Nordmann'*

Service de Bactériologie-Virologie, Université Paris X1, Hopital de Bicéire, Assistance Publigue/Hépitawx de Paris,
Faculté de Médecine Paris-Sud, 94275 Le Kremlin-Bicétre, France," and Deparimeni of Microbiology, Istanbul
Medical Faculty, Capa, Istanbul, Turkey*

Received 20 March 2003/Returned for modification 7 July 2003/Accepted 22 September 2003

Klebsiella pnewmoniae strain 11978 was isolated in Turkey in 2001 and was found to be resistant to all
B-lactams, including carbapenems. Cloning and expression in Escherichia coli identified five B-lactamases,
including two novel oxacillinases. The B-lactamase OXA-48 hydrolyzed imipenem at a high level and was
remotely related (less than 46% amino acid identity) to the other oxacillinases. It hydrolyzed penicillins and
imipenem but not expanded-spectrum cephalosporins. The bla,,y, .« gene was plasmid encoded and not
associated with an integron, in contrast to most of the oxacillinase genes, An insertion sequence, 1S/999, was
found immediately upstream of bla . , .. Another plasmid that encoded a second oxacillinase gene, bla . ..
located inside a class 1 integron was identified in K. pneumoniae 11978. OXA-47 had a narrow spectrum of
hyvdrolysis activity and did not hydrolyze ceftazidime or imipenem, as is found for the B-lactamase (OXA-1) to
which it is related. In addition, B-lactamases TEM-1 and SHV-2a were expressed from the same K. preumoniae
isolate. Analysis of the outer membrane proteins of this isolate revealed that it lacked a porin of ca. 36 kDa.
Thus, the high-level resistance to B-lactams of this clinical isolate resulted from peculiar B-lactamases and
maodification of outer membrane proteins.



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Aug. 2008, p. 2050-2954 Vol. 52 No. J
X66-48040KS0R.00+0  doiz10.1128/ AAC1672-07
Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Spread of OXA-48-Positive Carbapenem-Resistant Klebsiella pneumoniae
Isolates in Istanbul, Turkey”

Amélie Carrér,' Laurent Poirel,' Haluk Eraksoy.” A. Atahan Cagatay,’
Selim Badur.? and Patrice Nordmann'*

Senvice de Bacténologie-Virologie, INSERM U914, Emerging Resistance 1o Antibiotics, Hopital de Bicétre, Assistwice Publicue/Hopitawx de
Paris, Faculté de Médecine Panis Sud, Le Kremln-Bicétre, France," and Department of Infectious Diseases and
Clinical Microbiology® and Department of Microbiology,? Istanbul Faculty of Medicine,
Capa, Istanbul, Turkey

Received 27 December 2007/Returned for modification 10 February 2008/ Accepted 24 May 2008

The first outbreak of carbapenem-resistant Klebsiella pnewnoniae isolates producing the plasmid-encoded
carbapenem-hydrolyzing oxacillinase OXA-48 is reported. The 39 isolates belonged to two different clones and
were collected at the University Hospital of Istanbul, Turkey, from May 2006 to February 2007, and they
coproduced various B-lactamases (SHV-12, OXA-9, and TEM-1 for clone A and CTX-M-15, TEM-1, and
OXA-1 for clone B).

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Mar. 2010, p. 1360-1373
DGE-LBIIVEIZ0)  doi:10L 128 AAC N3 2-00
Copyright @ 2010, American Society for Microbiology. All Rights Reserved.

Vol. 54, No. 3

Spread of OXA-48-Encoding Plasmid in Turkey and Beyond”
Amélie Carrér,' Laurent Poirel,' Mesut Yilmaz,” Ozay Arikan Akan,” Cilli Feriha,' Gaélle Cuzon,’

Ghassan Matar.” Patrick Honderlick.” and Patrice Nordmann'*

Service de Baciérivlogie-Virologie, INSERM U914 Emerging Resistance o Antibiotics, Hopital de Bicerre,
Assistance Publique/Hopitaie de Paris, Faculte de Médecine Pariz Sud, K-Bicetre, France'; Infectious Diseases and
Clinical Microbiology Department, Cervahpasa Medical Faculty, University of Tstanbad, Tstanbal, Turkey®;
Central Laboratories, Medical School, Ankara University, Thri Sing Hospital, Ankara, Turkey®:

Ege University Medical Faculty, Department of Microbiclegy and Clinical Microbiology, Fzeir,
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Eighteen carbapenem-resistant, OXA-48-positive enterobacterial isolates recovered from Turkey, Lebanon,
Egypt, France, and Belgium were analyzed. In most isolates, similar 70-kb plasmids carrying the carhapen-
emase gene blagy e were identified. That gene was lecated within cither transposen Tn/999 or transposcn
Tnl999.2, which was always inserted within the same gene. This work highlights the current plasmid-mediated
dissemination of the (OXA-48 carbapenemase worldwide,
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Baskent Deneyimi: 16 OXA-48 pozitif sus

K. pneumoniae Xba-1
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K. pneumoniae Xba-1

No Genotype Susceptible Antibiotics*

8
11

CN

CN

ATM, FEP, CTX, CAZ

None

CN

ATM, FEP, CTX, CAZ, CN, SXT

ATM, FEP, CTX, CAZ, CIP, CN, LEV, SXT

CN

None

None

Cn

ATM, FEP, CAZ, CIP, CN, LEV
CIP, LEV, SXT

ATM, FEP, CAZ, CN, SXT
None

CIP, LEV

Associated ESBL Genes
TEM, CTX-M
TEM, CTX-M
None
CTXM
TEM

None

None

TEM, CTX-M
TEM
CTXM
CTX-M
None
CTXM
None
CTXM
CTXM



Metallo-beta-laktamazlar

* Karbapenemleri ve aztreonam haric tim beta
laktamlari parcalayabilen enzimler

e Stenotrophomonas maltophilia’da
kromozomal metallo-beta-laktamaz mevcut

* NDM: Enterik bakterilerde saptanmis olan
plazmid gecisli metallo-beta-laktamaz



ILK NDM
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Characterization of a New Metallo-B-Lactamase Gene, blaypy, , and a
Novel Erythromycin Esterase Gene Carried on a Unique Genetic
Structure in Klebsiella pneumoniae Sequence Type 14 from India”

Dongeun "!l"u:lun\r_.g,"3 Mark A. Toleman,” Christian G. Giske,” Hyun § Cho,* Kristina Sundman,”
Kyungwon Lee,' and Timothy R. Walsh™*
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A Swedish patient of Indian origin traveled to New Delhi, India, and acqguired a wrinary tract infection
cansed by a carbapenem-resistant Klebsiella preummoniae strain that typed to the sequence type 14 complex. The
isolate, Klebsiclla preumoniae 05-506, was shown to possess a metallo-B-lactamase (MBL) but was negative for
previously known MBL genes. Gene libraries and amplification of class | integrons revealed three resistance-
conferring regions; the first contained bla-yyy fanked by [SEcP] and Be. The second region of 4.8 kh
coniained a complex class 1 integron with the gene casseites arr-2, 3 new erythromycin esterase gene; erel’;
aadAl; and cmld7. An intact ISCRI clement was shown to be downstream from the goc/snl genes. The third
region consisted of a new MBL gene, designated blaaygyyy . lanked on one side by K. preumonice DNA and a
truncated 1524 element on its other side. The last two regions lie adjacent to one another, and all three regions
are found on a 180-kb region that is easily transferable to recipient strains and that confers resistance to all
antibiotics except fuorogquinolenes and colistin, NIM-1 shares very little identity with other MBLs, with the
most similar MEBLs being VIM-1,VIM-2, with which it has only 32.4% identity. As well as possessing unigque
residues near the active site, NIJM-1 also has an additional insert between positions 162 and 166 not presemnt
im other MEBELs. NIIM-1 has a molecular mass of 28 klla, is monomeric, and can hyvdrobyze all B-lactams except
arireonam. Compared to YIM-2, NDM-1 displays tighter binding to most cephalosporins, in particular,
cefuroxime, cefotaxime, amd cephalothin (cefaloting, and also to the penicillins,. NINM-1 does not bind to the
carbapenems as tightly as IMP-1 or ¥IM-2 and turns over the carbapenems at a rate similar to that of VIM-2.
In addition to K. pnewsnoniae 05-306, Moy, was found on a 140-kb plasmid in an Escherichia coli strain
isolated from the patient’s feces, inferring the possibility of in vivo conjugation. The broad resistance carried
on these plasmids is a further worrying development for India, which already has high levels of antibiotic
resistance.
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Does broad-spectrum pB-lactam resistance due to NDM-1 herald
the end of the antibiotic era for treatment of infections caused
by Gram-negative bacteria?

Patrice Nordmann 1*, Laurent Poirel, Mark A. Toleman? and Timothy R. Walsh?
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The NDM-1 gene, first identified in Sweden in 2008 in Klebsiella pneumoniage from a patient hospitalized in New
Delhi, encodes a metallo-g-lactamase that inactivates all B-lactams except aztreonam. This blaymy 1 gene has
been identified in hospital-acquired bacterial species, such as K. pneumoniae, but also in the typical commu-
nity-acquired species, Escherichia coli. This gene has been identified in strains that possess other resistance
mechanisms contributing to their multidrug resistance patterns. It has been recently extensively reported
from the UK, Indio and Pokistan and, albeit to a lesser extent, from a number of other countries worldwide.
In most of the cases a link with the Indian subcontinent has also been established. To stermn the onslaught
of NDM producers, early identification of cases of NDM-related infections and prevention of their spread by
implementing screening, hygiene measures and the isolation of carriers is needed.



TURKIYE’'DEN NDM

NDM-1-Producing Klebsiella pneumoniae Now in Turkey

*Irak’tan gelen KIT hastasi
e Kan kultirinde Gremis
e Eksitus olmus

Antimicrob Agents Chemother. 2012 May; 56(5): 2784—-2785.



YENi CLSI KRITERLERi (2010 EYLUL) KULLANILDIGINDA
NICIN KARABAPENEMAZLARI RUTINDE ARAMAYA GEREK
YOK?

Cunkl duyarli sinirlarda oldugu sirece tedavi basarisinda
fark yok
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Metallo-beta-laktamazlarin tanimlanmasi

Tanimlanmalarinda aktif bélgedeki Zn
lyonuna baglanarak enzimi inaktive eden

bilesikler kullanilir: EDTA, dipikolinik asit,
tiyol bilesikleri gibi

Imipenem /
EDTA ile
MIK’de

>8 kat veya
>3 log2
diliisyon

azalma




NDM-1 + CTX-15




Olgu 6

Yara kultlru: Serratia marcescens uUredi

Imipenem: Duyarli
Meropenem: Duyarl
Ertapenem: Duyarli
Siprofloksasin: Direncli
Kolistin: Duyarli



Kolistin

Intrensek direncli olan mikroorganizmalar
e Serratia marcescens

* Providencia stuartii

* Proteus mirabilis

* Morganella morganii

* Burkholderia cepacia



Olgu 7

Kan kulturu: Acinetobacter baumannii Uredi

Imipenem: Direncli
Meropenem: Direncli
Ertapenem: Direncli
Siprofloksasin: Direncli
Kolistin: Direncli
Tigesiklin: Direncli



Olgu 7

Kan kulturu: Acinetobacter baumannii Uredi

Imipenem: Direncli
Meropenem: Direncli
Ertapenem: Direncli
Siprofloksasin: Direncli
Kolistin: Direncli
Tigesiklin: Direncli ??



TIGESIKLIN

Acinetobacter spp. icin:
CLSI'da, EUCAST’de, FDA’da sinir deger yok
BSAC: <1 mg/L

disk difflzyon dneriliyor
Genelde calismalarda <2 mg/L duyarli kabul
edilmis



Olgu 8

Kan kultard: Non-fermentatif gram negatif basil Gredi
Antibiyogram sonucu (Disk difiizyon):

Siprofloksasin: Direncli
Seftazidim: Duyarli
Imipenem: Duyarl

Meropenem: Duyarl



CLSI Onerisi

Psedomonas aeruginosa
Acinetobacter spp.
Burkholderia cepacia.
Stenotrophomonas maltophilia

disindaki non-fermentatif gram negatif basiller
icin duyarlilik sonucu MIK calisilarak verilmelidir



MEVCUT DURUM: BIiR YIGIN SORUN

Antibiyotik duyarlilik sinir degerleri degismekte
Degisiklikleri rutine sokmak cok zor olmakta
Cok ilaca direncli suslar gtin gectikce artmakta

Otomatize sistemler direncli bazi direncli suslari
atlayabilmekte

Identifikasyon asamasinda sorunlar yasanmakta



COZUM
 “lyi” calisan bir laborauvar

e Siki bir “laboratuvar-klinik iletisimi”

* Hastalarini ve sonuclarini ¢cok iyi takip eden
klinisyenler ve laboratuvar calisanlari
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