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Alexander Fleming..
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* 1928 Penicil Tim Antibiyotikler igin gegerli

e 1938 Penisil
* Dusuk konsantrasyonlarda direnc..



Antiyotik ve Direnc¢ Gelisimi Arasindaki
Amansiz Takip..

Polymyxins Vancomyein Tigecycline
Cephalothin,
Penicillin, Nalidixic acid,
Streptomycin | Erygthromycin | Gentamicin Imipenem Daptomycih
Ceftriaxgne.
Sulfa drugs etracycline IMethicillin Clindamycin Ciproflosgaci Linezolid Ceftaroline

Penicilin-R i R
Staphylococcus ceae

Pan-drug-R
Entercbacteriaceae

Vancomycin-R

Staphylococeus

aureus



Antimikrobik Direncin Genel
Mekanizmalari

Gen Mutasyonu Mobil Genetik Elemanlar
e Spontan gelisir * Horizontal transfer

* Tek nikleotid etkilenir — Tarsposonlar

 Gen basina 109, 1010 — Integronlar

— Plazmidler (Konjugasyon..)

Genetlc Mutation Causes Drug Resistance

Mon-resistant Bacteria Some mutations Drug resistant
hacteria multiply by make the bacterium bacteria multiply
exist the hillions drug resistant and thrive.

& few of thess In the presence of drugs,
bacteria will anly drug resistant
bacteria survive.




Antimikrobik Direncin Genel
Mekanizmalari

llac Hedef Degisikligi
 AB inaktive edici enzim

* Pompa (efflux) sisteminin
. Gram-positive bacteria Gram-negative
aktivasyonu Fau

* Porin de§i§iklikleri

«upandrug Res'\stant’
bakter'\\erde yaygin-:




Enterobacteriaceae’larda AB Direnci

* 1940 Amp C sefalosporinazlar (E.coli)
 Ambler Molekuler Siniflamasi
— Serine aktivite bolgesine gore (Class A, C, D)
— Cinko gereksinimine gore (Class B MBL)

* Bush-Jacoby-Medeiros Fonksiyonel Sinflamasi

— Substrat ve inhibitér 6zelliklerine gore
— 1995°de tanimlandi, 2010’da diizenlend..



m Bush-Jacoby | Ozellikler Enzim Ornekleri
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CA penisilinaza etkili
CA genis spektrumlu enzimleri pargalar

CA genislemis spektrumlu enzimi pargalar

CA’ya dustk affiniteli genis spektrumliu
enzimler (inhibitdr Resistans TEMs)
CA’ya rolatif direngli GSBL

CA tarafindan parcalanan Carbenicillin-
hydrolyzing enzymes

CA tarafindan parcalanan Genis
Spektrumlu Karbenisilinazlar,
Sefalosporinazlar

CA tarafindan parcalanan
Sefalosporinazlar
Carbapenem-hydrolyzing nonmetallo-BL

Metallo-beta-lactamases
ACU-, FOX-1, MIR-1, CMY
Cloxacillin-hydrolyzing enzymes

CA tarafindan farkli diizeyde inhibisyon

CA’nin inhibe edemedigi penisilinazr

PC1

TEM-1, 2, 13, SHV-1, 11
TEM-3, 10, 26, SHV-2, 3,
CTX-M, PER, VEB..

TEM 10, 31, SHV-10, 72

TEM-50, 158
PSE-1, CARB-3

RTG-4, CARB-10

CepA

KPC, SME, GES, IMI-1

IMP, VIM, NDM-1

OXA-1, 2,10

OXA-11, 15

OXA-23 51, 58
B.Cepacia penisilinazlari



Karbapenemler

1980’li yillarda klinik kullanima girdi

En genis spektrumlu antibiyotik

ESBL ve AmpC gibi beta-laktamazlarin timune etkili
1980 ve 1990’1 yillarda YBU’lerinde son tercih

2000 sonrasi yaygin kullanim ve ESBL salgilayan suslar da
dahil GNB’lerde direnc gelisimi..

2010 sonrasi gelisen en ciddi AB direnci..
GLOBAL YAYILIM..



Karbapenem Kullanimi Giderek Artiyor




Karbapeneme Direncli Enterikler (CRE)

e Kolistin ve Tigesiklin disinda herseye direncli..

e 2013 yilinda global bir sorun oldugu anlasildi

* 2 grup enzim bu direncten sorumlu

— Metalobeta
parcalanabi

— Metalobeta

aktamazlar (CA tarafindan
ir)

aktamaz disi enzim salgilayanlar

* Sinif A karbapenemazlar (KPC)
e Snif D karbapenemazlar (OXA)



Karbapenemazlarda Antibiyotik Direncleri

KPC-2 0.001
(Class A)
VIM-2

(Class B)

OXA-40
(Class D)




CRE Suslarinin Yayilim Sureci




Ve bugun..

Coklu Antibiyotik Direncine sahip gram negatif

Karbapeneme ¢
Karbapeneme c

Karbapeneme ¢

Panrezistan gram negatifler..

ireng
ireng

ireng

i Enterik bakteriler
i Pseuodomonaslar

| Acinetobacter suslari

Coklu Antibiyotik
Direncine sahip gram

negatif bakteriler
giderek artiyor..




Avrupa’da KRE Dagilimi - 2013

Figure @ Occurrence of carbapenemase-producing Enferobacteriaceae in 38 European countries
based on self-assessment by the national experts, March 2013
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1In some countries, the epidemiological stage might not represent the exact extent of the spread of CPE as it is a subjective
Judgment by national experts. Results presented here reflect the uncertainty at the time of the survey.

Glasner, Eurosurveillance 2013



Coklu Antibiyotik Direnci-2014

MRSA ESHL Carbapenem.ies, Carbapengin.res, Nullires. Other
Emerobacterfacea  Pseudomonas  Acinetobacier

derness daumanny

Figure 5: Survelllance of MDRO
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ESBL Salgilayan Suslarda Rasyonel
Tedavi Yaklasimi?

ESBL salgilayan suslarda SS kullanilmali mi1?
Beta-laktam beta-laktamaz preparatlar?
ESBL pozitif sonu¢ vermek ne kadar dogru?
Her ESBL salgilayan sus i¢in karbapenem mi?
In vitro sonuclar gercegi yansitmiyor mu?
MIK degerini belirlemek daha m1 dogru olur?



Impact of the MIC of Piperacillin-Tazobactam on the Outcome of
Patients with Bacteremia Due to Extended-Spectrum-[3-Lactamase-
Producing Escherichia coli

Pllar Retamar,? Lorena Lopez-Cerero,” Miguel Angel Muniain,®® Alvaro Pascual,® Jesus Rodriguez-Bafio,>®
the ESBL-REIPI/GEIH Group

Bacteremia due to ESBLEC treated with PTZ

N=ag9

Urinary traet Other source

High

Low

MIC MIC
Mortality: Mortality: Mortality:

of7 3/8 (37.5%) | | 4/9 (44-4%)'




CRE Infeksiyonlar1 Onemli Sonuclar
Doguruyor..

Degisken S-KP ESBL-KP CRKP
(n=85) (n=65) (n=42)

20 (24)  25(39) 29(69)  <0.001

14 (17) 14 (22) - 0.001

9 (16) 16 (34) 8 (22) 0.003

21 (36) 36 (70) 37 (31) 0.001

S-KP: Duyarli K.pneumoniae, ESBL-KP: ESBL (+) K.pneumoniae, CRKP: Karbapeneme Direngli K.pneumoniae



KPC (+) K.pneumoniae Infeksiyonlar:

Uriner sistem infeksiyonlar:

Immiinosupresyon

Yogun Bakim Unitesi

Uzun surel1 hastanede yatis oykusu

[leri yas

Kanser ya da kanserle 1liskili hastalik prosediirler:

Baslangicta birden fazla antibiyotik kullanimai



Clinical
Infectious
Diseases

Predictors of Mortality in Bloodstream
Infections Caused by Klebsiella pneumoniae
Carbapenemase—Producing K. pneumoniae:
Importance of Combination Therapy

Mario Tumbarello,! Pierluigi Viale,? Claudio Viscoli,® Enrico Maria Trecarichi,' Fabio Tumietto,? Anna Marchese,’
Teresa Spanu,® Simone Ambretti® Francesca Ginocchio,® Francesco Cristini,? Angela Raffaella Losito,! Sara Tede:
Roberto Cauda,' and Matteo Bassetti®’ CID 2012:55 (1 OCtObel')

Multivariate analysis of factors associated with death among.patients
with bloodstream infection due to KPC producing K. pneumoniae.

Shock - 0.008 7.17 (1.65-31.03)

Inadequate initial treatment - 0.003 4.17 (1.61-10.76)

APACHE III score (mean + SD) - <0.001 1.04 (1.02-1.07)

Tigecycline & Colistin & Meropenem - - 0.01  0.11 (0.02-0.69)



Kolonize Hastalarda Hastane Ortaminda
Hizl1 Yayilim ve Salgin

» Hastaneye kabul edildiginde KPC-K.pneumoniae
tasiyiciligr saptanmayan bir olgunun 5 giin
sonrasinda ortaya ¢ikan tablo:

— 4 Klinik tinitesinde
— 30 hastada kolonizasyon
— 6 klinik infeksiyon tablosu

* Denizasin bir iilkeden KPC-K.pneumoniae susu
tasiyan ve geldiginde saptanmayan bir olgu:

— 9 yeni olgunun infekte olmasina neden oldu (7 giin)

Schechner V. ICAAC/IDSA 2008, Paper 3806
Morris M. ICAAC/IDSA 2008, Paper 1015



KPC-Ureten Klebsiella pneumoniae
Suslarinda Tasiyicilik Sureci

Hastaneden taburcu edilen hastalarda ortalama tasiyicilik stiresi:
— Eve taburcu olanlarin %50°sinde 3 ay,

— Uzun suireli bakim merkezlerine taburcu edilenlerde daha uzun siire
tastyicilik devam ediyor..
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Klebsiella pneumoniae: % of invasive isolates resistant to carbapenem
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ECDC. Annual epidemiological report Reporting on 2011 surveillance data and 2012 epidemic intelligence
data. http://www.ecdc.europa.eu/en/publications/Publications/annual-epidemiological-report-2013.pdf



MDR K.pneumoniae ve Avrupa

Klebsiella pneumoniae: % of invasive isolates with multidrug resistance
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ECDC. Annual epidemiological report Reporting on 2011 surveillance data and 2012 epidemic intelligence
data. http://www.ecdc.europa.eu/en/publications/Publications/annual-epidemiological-report-2013.pdf




Diinyada KPC Dagilimi - 2013

(Nordmann at al.,



Smif-D Beta-Laktamazlarin In-vitro
Aktiviteleri

Penisilinler | Sefalosporinler | Genis Spektrumlu | Beta- Karbapenemler
1 ve 2. kusak Sefalosporinler Laktam/Beta-
laktamazlar

Enzimler
Oxacillinases



Carbapenem-Hydrolyzing class D Beta-
Lactamases (CHDL)

Penisilinler | Sefalosporinler 1 | Genis Beta- Karbapenemler
ve 2. kusak Spektrumlu Laktam/Beta-
Sefalosporinler laktamazlar

Enzimler

Oxacillinases -



Karbapenemler1 Parcalayan Sinif D Beta-
Laktamazlarin Yaygin Ozellikleri

Serine 1le aktive olan Beta-laktamazlardir
Klavulonik asit 1le inhibe olmazlar
NaCl ile in vitro ortamda inhibe olurlar

Penisilinler1 ve bazi Genis spektrumlu
sefalosporinleri parcalar

Karbapenemleri dusuk oranda parcalar



Sinif D Beta-Laktamaz Allesi, 2014
(>370 degisken)

’ OXA-10 group

/ Poirel. Naas., Nordmann, AAC 2010



Sinif D Beta-Laktamaz Allesi, 2014

CHDLden

sorumlu bes ana
grup
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/ Poirel, Naas, Nordmann, AAC 2010/




Kazan|Im|§ CHDLs
mm

OXA-23 A.baumannii ingiltere (1985)
I OXA-27 A.baumannii Singapur (1995-1997)
I OXA-25 A.baumannii ispanya (1995-1997)
I OXA-26 A.baumannii Belcika (1995-1997)
I OXA-40 A.baumannii Fransa, Portekiz, ispanya (2001)
1] OXA-58 A.baumannii Fransa, ingiltere, Yunanistan (2005)
1l OXA-97 A.baumannii Tunus (2007)
1l OXA-143 A.baumannii Brezilya (2005)
1] OXA-235 A.baumannii ABD, Meksika (2010)
IV OXA-48 K.pneumoniae Turkiye (2003)

V OXA-198 P.aeruginosa Belcika (2010)



Karbapenem Direncinde Onemli Rol
Oynarlar

* A.baumannii OXA-40 (+) <« A.baumannii OXA-40
(Kromozomal)




Ent?robacteriaceae Spesifik CHDL
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« OXA-48 Karbapenemazlar Onemli bir tehdit..



ANTIMNICROBLAL AGENTS AND CHEMOTHERAFY, Jan. 2KK, p. 15-32 Yol 44, Ma. 1
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Emergence of Oxacillinase-Mediated Resistance to Imipenem in
Klebsiella pneumoniae

Laurent Poirel,' Claire Héritier," Venus Tolin,” and Patrice Nordmann'*

Service de Bactdriodogie-Virologie, Universitd Paris XT, Hipital de Bicétre, Assistanee Publigue/Hdpiime de Pans,

Faculté de Médecine Paris-Sud, %275 Le Kremiin-Bicétre, France,” and Deparmrent of Microbiology, Tstanbul
Medical Faculty. Cape. fanbul, Trkey

e [lk olarak Tiirkiye’de Klebsiella pneumoniae
suslarinda 1zole edilmastir.

* Karbapenemazlar enterobakteri tiirlerinin ¢ogundan
artik 1zole edilmekte..

* Direnc geni plazmid yerlesimli..



OXA-48 Ureten K.pneumoniae suslarindaki Uc
Farkli Diren¢ Paterni

(b) M, imipene

IMP-1ve CAZ-S IMP-S ve CAZ-R IMP-R ve CAZ-R

* Antibiyogram sonuclarit OXA-48 iireten K.pneumoniae suslarinda ii¢ farkli performansi
gostermektedir. Bunlar: a) Bakteri ESBL salgilamamaktadir, b) Bakteri ESBL salgilamakta ama diisiik

diizeyde karbapenem MIK diizeyi olusturmaktadir. c) Bakteri ESBL salgilamakta ve yiiksek diizeyde

karbapenem direnci gostermektedir Poirel. Potron, Nordmann, JAC 2012:67:1597-606



Diinya Genelinde OXA-48: Son Durum

2010




OXA-48 Plazmidinde Yiksek Transfer Hizi

Atir M Atir
IS51999 blagxa-4 Y 151999 -
N
</
\ tir
%\ \~ 29

* IncL/M plazmidinde lokalize olan tir gg ESHGREINER S & nunda
bulunan blaOXA-48 araciligiyla kesilir. OXA-48

_ o 3} yayilimindan
* tir geni hiicreden hiicreye plazmid sorumlu gendir..
etkileyen bir proteini kodlar
AAC

Journals.ASM.org

Derepressed Transfer Properties Leading to the Efficient Spread of the
Plasmid Encoding Carbapenemase OXA-48

) | _ 2014:58:467-71
Anais Potron,? Laurent Poirel,®® Patrice Nordmann?P

INSERM U914, Emerging Resistance to Antibiotics, Faculté de Médecine et Université Paris-Sud, K. Bicétre, France®; Medical and Mclecular Microbiology Unit, Department
of Medicine, Faculty of Science, University of Fribourg, Fribourg, Switzerland®



OXA Kaynakl1 Karbapenemazlarda
Son Durum

» OXA kaynakl1 karbapenemazlar
Enterobacteriaceae ve A.baumannii’lerde
karbapenem direncinin énemli bir nedenidir.

« OXA-48 kaynakl1 Enterobacteriaceae basta
Avrupa, Kuzey Afrika ve Orta Dogu olmak
lizere tiim diinyada yaygindir

e OXA-48’1n kontroliinde

— Erken saptamak amaciyla aktif siirveyans,
— Akilc1r Antibiyotik Y onetimi temel yaklasimlardir.



Medical tourism

Naming of NDM-1
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Dissemination of NDM-1 positive bacteria inthe New Delhi 3@ Increased Waterborne blayyy., Resistance Gene Abundances

environment and its implications for human health: an Associated with Seasonal Human Pilgrimages to the Upper G

environmental point prevalence study River

e e Z S. Ahaovmad,"* T, R Sreekrishnan,” C. L. Hands, C. W, Knapp,' and D. W, Graham®'
Summary

Background Not all patiems Infecied with NDM-1 positive haceria have a hiswory of hospial admisston In Indta, and  peoha0des 'Schaal of Civil Engineering & Geosciences, Newcastle University, Newcasthe upon Tyne, United Kingdom
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Treatmens Works, Tremorfa, Wales. B2ceria fram all ssmples were recovered and examined for B, by PCR and  Scboclof Madicms, Condtff

sequencing. We idemiified NDM-1-postiive {solases, undenook suscepubility testing, and, where appropriaee, wyped m,i'::‘;c" ADSTRRACT) Antibiotic reslstance (AR) is often rooted in
umm.wmzm:mmgmﬁamMepmmmmemM ,m:"_m; "“W' antiblotic e bt Poor seater qu md
PG ey M SN W s, ot o Chrical B, inmlequate aaoltaton eucerbate the problem, especially 1o
Findings From Set 26 10 Ot 10, 2010, 71 seepage samples and S0 tap water samples from New Delhf and === emsnt emrging countries, An esample 4 increasing mult AR dise to
70 sewage efffuen: samples from Cardiff Waswewaser Trearmem Works were oolleced. We detecred blo,,, 10 w0 OF (T i sishy snd et mobile M sich = NDMI m (mdd b’
50 drinking-water samples and 51 of 171 seepage samples from New Deld: the gene was not found in any sample  Pretctcnhpecy

{rom Cardifl. Bcierta with G, were grown from 12 of 171 seepage sanvples and two of 50 waser samples, and Werbiba Seoe Maxpwi) genes), which can prodace extreme drugrevstant
tmchuded 11 species in which NDM-1 has 1 previausly been reponed, incinding Shipdla hoydi and Vilrio holeme. |y ooyt phenotyped. In 2010, NDM:1 positive obates and bagpy
Carriage by emerobacieria, aeromonads, and V diolog was suble, generally wansmissible, and assoclated whth o wmdvtodtdmmﬁawonmbc&lmdhw

klipmcn et ypical Ky NORE L contige oy SO hrmasion: i ol 58, Oomny. Comm M. W ARNOCAS - Pl VAL v e SIYR TR NP TRSSE VIREL) BRI S L SR TR




NDM-1 Karbapenemazlar

Escherichia coli NDM-1 K.Pneumoniae NDM-1



NDM-1 Karbapenemazlar

MIK Karbapenem diizeylerinde artis
Modified Hodge Test

E-test / Cift disk sinerji testi

— MBL saptanmasi i¢in EDTA
Selektif besiyeri

Biyokimyasal testler

Molekiiler Yontemler




OPEN @ ACCESS Freely available online @ PLOS I ONE

Copy Number Change of the NDM-1 Sequence in
a Multidrug-Resistant Klebsiella pneumoniae Clinical

Isolate

Tzu-Wen Huang', Te-Li Chen®*7, Ying-Tsong Chen'*%, Tsai-Ling Lauderdale?, Tsai-Lien Liao’, Yi-
Tzu Lee”'®, Chien-Pei Chen?, Yen-Ming Liu', Ann-Chi Lin', Ya-Hui Chang', Keh-Ming Wu®, Ralph Kirby®,
Jui-Fen Lai?, Mei-Chen Tan?, Leung-Kei Siu?, Chung-Ming Chang', Chang-Phone Fung®’, Shih-

Feng Tsai'®%*
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Carvalho et al. P-1214

Identification of blay;y
positive isolates

isolates

Alishewanella sp. n= 1
Citrobacter sp. n= 88
Enterobacter sp. n= 103
Escherichiasp. n= 109
Klebsiellasp. n= 106
Kluyvera sp. n= 1
Leclerciasp. n=11
Morganella sp. n= 1
Proteus sp. n=1
Raoultella sp. n=23

Achromobacter sp. n=2
Acinetobacter sp. n= 25

Aeromonas sp. n= 20

HE B B B B

Brevundimonas sp. n= 4
Chryseobacterium gleumn=1
Comamonassp. n=3

Delftia sp. n=4
Ochrobactrumsp. n= 3
Pseudochrobactrumsp. n= 1
Pseudomonas sp. n= 276
Rhizobiumsp. n= 1
Shewanella sp. n=9
Senotrophomonas sp. n=26

No reliable ID n=89

I Enterobacteriaceae
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Numbers of new and known affected patients and laboratories sending NDM-positive isolates
per quarter during the study period.
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NDM-Salgilayan Enterobacteriaceae’nin Global Yayilimi

Key:

. High prevalence, proposed source of NDM producing
Enterobacteriaceiae.

. Low prevalence or sporadic cases linked to travel

. No cases reported, often no data available.



Global Bir Sorun: Gram Negatiflerde Coklu

Antibiyotik Direnci
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Antibakteriyel Direnc Kontrolinde Ne
Yapilabilir?

MMM ..
HIGH FEVERI
» /




Rehberler Yeterince Kullaniliyor mu?

NO guigennes
One guideline
Two guidelines
Three guidelines
Four guidelines
Five guidelines

PROHIBIT

Prevention of Hospital Infections by Inter

Martin, ECCMID 2011 44 itl!vwﬁ(nilﬁﬂ



Avrupa Ne Yapiyor?

ECDC TECHNICAL REPORT. Risk assessment on the spread
of CPE, September 2011

Guidelines for the Prevention and Control of Multi-drug
resistant organisms (MDRO) excluding MRSAin the
healthcare setting. Ireland, 2012

Guidance document on MDR-Gram negative from Robert
Koch-Institut (RKI). Germany,. 2012

Non-prescribing control measures to prevent cross
transmission of Carbapenemase-Producing
Enterobacteriaceae in acute settings. Scotland, 2013

Addressing.rising trends and outbreaks in carbapenemase-
producing Enterobacteriaceae, NHS England, 2014

Guidance document'on CRE from GEIH, GEMARA de la
SEIMC, Spain 2014

UMIVERSITATS

«f _ KLINIKUM
<

TUBINGEM



CPE Yayilimini Onleyici Yaklasimlar

* Lokal epidemiyolojik verilerin degerlendirilmesi
— Problemin tayini
— Hastalar, potansiyel risk altindakiler
— Yayillm modelinin belirlenmesi
* Girisimler
— Tasiyicilarin erken belirlenmesi
— Kontaminasyon kaynaklari

— Dekolonizasyon ?
— Medikal tedavi?

* Birimler arasi koordinasyon



MDR’li Olgu Saptandiktan Sonra Ne
Yapilmali?

* Infeksiyon kaynagi ve olasi bulas yolunu belirle
— Kurum ici olasi her tirli kaynagi arastir (1A)

* Temas zincirini belirle ve izle (IA)

— Hastanede 2-3 glnluk bir gecikme, bulasin en az 8-10
olguya oldugunu distindturmelidir.

— KIT, YBU gibi kritik yerlerde tim hastalar ayni anda en
yuksek bulas riskine sahiptir

— Temas izlemi stpheli olgu nereye yatarsa yatsin yapilmali,
ya da hastanin tekrar hastaneye kabul edilisi ile
baslatiimalidir.

* Temas s6z konusu oldugunda, genis capli izlem
olustur ve negatif olgulari da tekrar incele
(inkibasyon periyodu) (IB)



Infeksiyon Kontrol Yontemleri
Network Sistemi




Sonuc

GNB’lerde antibiyotik direng¢ sorunu giderek artiyor..
Ulusal verilerin degerlendirilmesi,

Uluslararasi veri tabanina entegrasyon

Akilct antibiyotik yonetim sistemi

Ulusal ve uluslararasi rehberlerin gelistirilmesti

Kesintisiz infeksiyon kontrol dnlemlerinin uygulanmasi
gerekmektedir..






