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A BRIEF HISTORY OF ANTIBIOTICS & RESISTANCE
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the Development of
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penicillin-R Staphylococcus ——
—— penicillin
(penicillin was in limited use prior to widespread
population usage in 1943)
—— tetracycline
—— erythromycin
tetracycline-R Shigella ——
: —— methicillin
methicillin-R Staphylococcus ——
penicillin-R pneumococcus —— .
| —— gentamicin
erythromycin-R Streptococcus ——
—— vancomycin

gentamicin-R Enterococcus ——

—— imipenem and ceftazidime

ceftazidime-R Enterobacteriaceae ——
vancomycin-R Enterococcus ——

levofloxacin-R pneumococcus —— , —— levofloxacin
imipenem-R Enterobacteriaceae ——

XDR tuberculosis —— —— linezolid
linezolid-R Staphylococcus —— y I

vancomycin-R Staphylococcus —— :
¥ phy " —— daptomycin

PDR-Acinetobacter and Pseudomonas ——

5
ceftriaxone-R Neisseria gonorrhoeae —— y .
PDR Enterobacteriaceae | ceftaroline
ceftaroline-R Staphylococcus ——




Evolution of 3-Lactamases

eWild-Type

\’enicillins

B-lactamase (TEM-1, TEM-2, SHV-1)

*-lactam/B-lactamase inhibitors;
Cephalosporins

e AmpC; ESBL (TEM, SHV, CTX-M)

eCarbapenems

eCarbapenemase (KPC, MBL,NDM-1)

ESBL=extended-spectrum P-lactamase; KPC=Kiebsiella pneumonia carbapenemase; MBL=metallo-p-



Antimikrobiyal Direnc (AMD)

AMR In 2050

10 million

* AMD nedeniyle 1 yilda
ABD ve Avrupa'da yaklasik
50.000, kiresel olarak
700.000 kisiden fazla 6lum ==~

Tetanuy

* 2050 yilindaise AMD’in 10
milyon 6lime sebep
olabilecegi tahmin
edilmekte

“The Review on Antimicrobial Resistance
May.2016” e

http://amr-review.org/file/437 et e e SR s




DSO, yeni antibiyotiklere acilen ihtiya¢ duyulan «éncelikli
patojenler» listesini yayinladi (27 Subat 2017, Cenevre)
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Karbapenemlerin Etki Mekanizmasi

Hucre duvar sentezi sitoplazmik
zarda bulunan transpeptidaz,
karboksipeptidaz, endopeptidaz
[penisilin baglayan protein
(PBP)] gibi bazi 6zel enzimler
tarafindan dizenlenir.

Karbapenemler PBP’lere
baglanarak etki ederler.

Karbapenemlerin etki
gosterebilmesi icin, dis membran
proteinleri (OMPs), porinler
yoluyla hicreye girerek
periplazmik araliktan gecmesi,
sitoplazmik membrandaki
PBP’lere etkin konsantrasyonda
ulasmasi ve bu enzimlere
baglanmasi gereklidir
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phesphelipid--.___ Ponﬁ
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Gram negatif enterik bakterilerde
Direnc mekanizmalari

* Enzim Uretimi ile antibiyotiklerin yikilmasi
Beta-laktamazlar ve aminoglikozidleri modifiye eden enzimler

* Antibiyotigin baglanma boélgesinde degisiklik olusmasi
Florokinolonlara karsi Gram negatiflerde gelisen direng

 Dis membranda veya porinlerde degisiklik sonucu ilac gecirgenliginde
azalma

OprD dis membran protein kaybi ile P.aeruginosa’da imipenem
direncinin gelismesi

* Efluks pompasi: Hiicre icinden antibiyotigi disari atar
P.aeruginosa ve A.baumannii’de gértiliir

Kaye S. Pharmacotherapy 2015;35(10):949-962)



Gram negatif enterik bakterilerde
Diren¢c mekanizmalari

e Beta-laktamaz tretimi ile gelisen direnc, en 6nemli direng
mekanizmasi

e Klinik izolatlarda en az 500 tip beta-laktamaz saptanmis

e Beta-laktamazlarin siniflandirilmasi

e Ambler molekiler siniflandirmasi, enzimin molekduler
homolojisine gore dort grup
e A, Cve D serin beta-laktamazlar,
e Sinif B metallo-beta-laktamazlar

e Bush-Jacoby-Mederios fonksiyonel siniflandirma

Tasova Y. ANKEM Derg 2011;25(Ek 2):34-44
Angew. Chem. Int. Ed. 2016, 55, 2 - 30



Karbapenem direnci
Karbapenemaz siniflari

e Sinif A karbapenemazlar
e Sinif B karbapenemazlar
e Sinif C karbapenemazlar

e Sinif D karbapenemazlar

Expert Rev Anti Infect Ther. 2011;9(8):653-679.

B-Lactam antibiotics

N : Carbapenems
Penicillins |Cephalosporins| Monobactams P
’ . Imipenem, Meropenem,
3 generations 5 generatons aztreonam Dori
- eripenem, Ertapenem

B-Lactamases

Class A penicillinases ESBL KPC
Class C cephalosporinases
Class D oxacillinases OXA.-48

Class B metallo-enzymes NDM,VIM, IMP




Karbapenem direnci,
Karbapenemazlar

Karbapenemazlar

Diger birlesik mekanizmalar

— Sinif A GSBL’ler (CTX-M) +
gecirgenlikte azalma

— Sinif C (Yuksek dizey AmpC) +
gecirgenlikte azalma

Epidemiyolojik acidan ve halk
sagligi acisindan onemli

karbapenem direnc mekanizmasi,
karbapenemleri hidrolize eden

beta-laktamazlarin

(karbapenemazlarin) tretimidir

Expert Rev Anti Infect Ther. 2011;9(8):653-679.

Carbapenem Resistance: Mechanisms

Cephakisponmase + ponn bss

Carbapensmase

Carbapenem Resistant
Enterobacteriaceae (CRE)

Two mechanisms of resistance
- Carbapenemase - 5-lactamase that hydrolyzes
carbapenems
Cephalosporinase combined with porin loss
- Some cephalosporinases (e.g., AmpC [ -lactamases
or ESBLs) have low-level carbapenemase activity

» Porin loss limits entry of the carbapenem into the
cell

Identification of CRE is important from an
infection control perspective regardless of the
mechanism of resistance

Mechanisms of Carbapenem

Resistance
*Carbapenemase Beta Lactam
hydrolyzing ¥ Porin
enzymes ‘
*Porin loss “OprD” C A PBP )
*ESBL or AmpC + cell rGthesis
porin loss



Karbapenem direnci, Karbapenemazlar
Karbapenemazlarin tipleri:

e Ambler Sinif A enzimler

KPC, NMC, IMI, SME, GES
tipler

e Ambler Sinif B enzimler,
Metallo beta laktamazlar

VIM, IMP, NDM tipler
e Ambler Sinif D enzimler
OXA tip

Kaye KS. Pharmacotherapy 2015;35(10):949-962)

Class A
+  Klebsiella pneumoniae
carbapenemase (KPC.Kp} -

Class B or metallo-f-

lactamase (MBL)

*  New Delhi (NDM)

» Verona Integron-encoded
{(VIM)

«  Imipenemase (IM2)

Class D carbapenem-
hydrolizing B-lactamases
« OXAZ3 24 40, 58

Class D carbapenem-
hydrolizing p-lactamases
« OXA48

* K Pneumoniee and other

Enterobactenaceae
Occasionally other Gram.-

neg. pathogens, Includng
P asruginosa

*  Acinetobacter
* Enterobactenaceae
*  Pseudomonas

*  Acinetobacter

= Enterobactenaceae

* R carbapenems,
+ S cafta-avl

* R af B-lactams

* R carbapenems, but may

* R carbapenems (less than

ceflazidime, cefepime,
pip-tazo, Cefto-lazo

be S 1o ceflazidime,
cafepume

KPC-Kp), but maybe S to
ceflazidime, cefepime




Carbapenemases Class A

Karba penem direnci T ST
*Four major families
* Chramaosamally encaded
S I n If A * Serrotia morcescens enzyme (SME)

* Mot metallcenzyme carbapenemases |NMC)
* Imipenem-hydroiyzing [i-lactamases (IMI)
* Plasmid encoded
* Klepsie 0o pneumonice carabapenamases (KPC)
* Gulana Bxtended-Spactrum (CES)

e K. pneumoniae karbapenemazlar (KPCs), klinik ve

epidemiyolojik olarak en dnemli enzimlerdir

Kromozom kokenliler
— Nmc-A, SME, IMI-1, SFC-1, BIL-1
Plazmid kokenliler

— KPC (Klebsiella pneumoniae Carbapenemase), (KPC-2-KPC 18)
— GES turevleri (GES 4-6,11, 14, 18)

Plazmid aracili
— Diger direnc genleri ile iliskili (Aminoglikozid, Florokinolon)
Aktarilabilir

Expert Rev Anti Infect Ther. 2011;9(8):653-679.



Karbapenem direnci
Sinif B, metallo-B-laktamazlar (MBLs)

e imipenemaz (IMP)

e Verona integron tarafindan kodlanmis olan metallo-3-
laktamaz (VIM)

e New Delhi metallo-B-laktamaz (NDM-1)

* Plazmid ve integron kokenliler P.aeruginosa,
A.baumannii, Enterobacteriaceae: IMP-1-IMP-48;
VIM-1- VIM-41, KHM, SPM-1, SIM, GIM, IND 1-15,
NDM-1-10

Expert Rev Anti Infect Ther. 2011;9(8):653-679.



e . - ~
U I ke miz d e 2 O 1 2 _ 2 O 1 4 ( d e NDM-1-Producing Klebsiella preumoniae Now in Turkey
TH 80 e i o N0 ---‘u.x.\..‘.r. vd-copahieoade 03 Bvplaged kv nd B M pect i Ll aed wdwaG

e 2012 ilk yayin- Anadolu Saglik Merkezi Irakh KIT
hastasi

e 2013 Kayseri Karbapenem (R) izolatlarin
incelenmesi (% 5.3)

e 2014 Istanbul-Medipol YDU- 1 Ocak- Mayis 2013
Enterobacter cloacae salgin + 4 K.pneumoniae

Poirel L, Ozdamar M, Ocampo-Sosa AA, Tiirkoglu S et al.. Antimicrob Agents Chemother 2012 56: 2784
Alp E, Pergin D, Colakoglu S et al. J Hosp Infect 2013;84: 178
Poirel, Yilmaz, istanbullu, Arslan et al. AAC Feb 2014 (online)



Karbapenem direnci
Sinlf D

e OXA tip karbapenemazlari icerir
e OXA-48 Enterobacteriaceae’da

 Acinetobacter izolatlarinda OXA

karbapenemazlar (OXA-23, OXA 24/40,

OXA-58, OXA-143, OXA-235-benzeri enzimler)
sik

Expert Rev Anti Infect Ther. 2011;9(8):653-679.



Karbapenem direnci

e Karbapenemaz enzimleri siklikla bla genleri
tarafindan kodlanir

e Bu gen horizontal olarak yayilimi kolaylastirir

e Cok ilaca direncli K.pneumoniae suslari Israil,
Yunanistan, Glney Afrika ve Kore basta olmak
Uzere tUm dinyada hizla artmaktadir

Expert Rev Anti Infect Ther. 2011;9(8):653-679.



* Problem yaratan en dnemli karbapenemazlar,
1996’da ABD’den ilk kez bildirilen KPC,
dzellikle Hindistan ve Ortadogu ulkelerinde
prevalansi yuksek olan ve Avrupa ulkelerine
tasinan Yeni Delhi metallo B-aktamazi (New
Delhi metallo-B-lactamase; NDM) ve
Turkiye’den koken almis olan OXA-48- benzeri

B-laktamazlardir.



B Endemic spread of KPC producers
= Sporadic spread of KPC producers
[] KPC recorded

(] Not recorded

Lee C-R, Lee JH, Park KS, Kim YB, Jeong BC and Lee SH (2016) Global Dissemination of Carbapenemase-Producing Klebsiella pneumoniae:
Epidemiology, Genetic Context, Treatment Options, and Detection Methods. Front. Microbiol. 7:895. doi: 10.3389/fmicb.2016.00895



i L e Bl Endemic spread of NDM producers
" ) Sporadic spread of NDM producers
[ NDM recorded

[ ] Not recorded

Lee C-R, Lee JH, Park KS, Kim YB, Jeong BC and Lee SH (2016) Global Dissemination of Carbapenemase-Producing Klebsiella pneumoniae:
Epidemiology, Genetic Context, Treatment Options, and Detection Methods. Front. Microbiol. 7:895. doi: 10.3389/fmicb.2016.00895



T B Endemic spread of OXA-48-like producers
. = Sporadic spread of OXA-48-like producers
[] OXA-48-like recorded

[ ] Not recorded

Lee C-R, Lee JH, Park KS, Kim YB, Jeong BC and Lee SH (2016) Global Dissemination of Carbapenemase-Producing Klebsiella pneumoniae:
Epidemiology, Genetic Context, Treatment Options, and Detection Methods. Front. Microbiol. 7:895. doi: 10.3389/fmicb.2016.00895



Turkiye’de karbapenemaz lireten

izolasyon

tarihi

Enterobacteriaceae

Referans

OXA-48

IMP-1

NDM-1

OXA-45 +
NDM-1

KPC-2

VIM-5

Eyliil 2001

2000-2004

Ekim 2011

subat 2010 -
Aralik 2011

2011

Subat 2011 -
Mart 2013

Poirel L ve ark.
Emergence of oxacillinase-mediated resistance to imipenem in Klebsiella pnewnoniae.
Antimicrob Agent Chemother 2004;48{1):15-22

Deshpande LM ve ark.

Occurence and Characterization of Carbapenemase-Producing fnterob acteri aceae: Report
from the SENTRY Antimicrobial Surveillance Program {2000-2004)

Microbial Drug Resistance 2006;12{4):223-230

Poirel L ve ark.
NDM-1-Producing Klebsielia pneurnoniae Now in Turkey
Antimicrob Agent Chemother 2012;56{5):2784-2785

Alp E ve ark.

Wolecular characterization of carbapenem-—esistant Kiebsiella pneurnonice in atertiary
university hospital in Turkey

Journal of Hospital Infection 2013;84:178-180

lones RN ve ark.
Resistance surveillance program report for selected European nations (2011}
Diag nostic Microbiology and Infectious Disease 2014;78:425-436.

Balkan Il ve ark.

Blood stream infections due to OXA-48-like carbapenemase-producing
Enterobacterd aceae: treatment and survival

International Journal of Infectious Diseases 2014;26:51-56

Doc¢ Dr Onur Karatuna’nin sunumundan



Uluslararasi AMD Siirveyans Aglari

7
N

World Health
Nrganizatiog




invaziv E.coli izolatlarinda Karbapenem direng yiizdeleri

AB Ulkeleri ve Tiirkiye (2015)

Flgure 3.4. Escherichia coll. Percentage (%) of Invasive Isolates with resistance to carbapenems, by country, EU/EEA
countries, 2015
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invaziv K.pneumoniae izolatlarinda karbapenem direnc yiizdeleri, AB
Ulkeleri ve Tiirkiye, 2015

Flgure 3.9. Klebsiella pnevmoniae. Percentage (%) of invasive isolates with resistance to carbapenams, by country,

EU/EEA countrles, 2015 . Turkiye: % 30
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invaziv P.aeruginosa izolatlarnda karbapenem direnc yiizdeleri, AB

Ulkeleri ve Tiirkiye, 2015

Figure 3.15. Pseudomonos geruginosa. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2015
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invaziv Acinetobacter spp. izolatlarinda karbapenem direnc yiizdeleri,
AB Ulkeleri ve Tiirkiye, 2015

Figure 3.29. Acinetobacter spp. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2015
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Turkiye'de direng oranlari
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Turkiye’de direng oranlari S
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Turkiye'de direng oranlari

——Aminoglikozitler -a-Florokinolonlar
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Turkiye'de direng oranlari

Aminoglikozitler Florokinolonlar Karbapenemler

2014 Wm2015 Wm2016 w2017

Coluilag direnci

Invaziv
Acinetobacter
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20 N Rogagey |

Invazif E.coliizolatlarinda
karbapenem direnci (2017)
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Invazif Klebsiella pneumoniae
karbapenem direnci -2017
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Level Bdata
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Level B data: the data provide an indication of the resistance pattems present in clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvements are needed 1o
attain a more valld assessment of the magnitude and trends of AMR in the country or area See sectian 4.2 for mare information about levels of svidence, which are anly provided for CAESAR countries and areas.

EARS-Net countries: Ausiria, Belgium, Bulgana, Croatia, Cyprus, Czech Republic. Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, Italy, Latvia, Litnuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Partugal, Remania, Slavakiz, Sloven:a, Spain, Sweden and the United Kingdom

CAESAR countries and areas: Albamia, Armenia, Azerbaljan, Belarus Bosnia and Herzegovina, Georgla, Kazakhstan, Kyrgy2stan Montenegro, the Republic of Moldova, the Russian Federation, Serbla, Switzerland,
Tajikistan, the former Yugosiav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekisian and Kosavo (in accordance with United Nations Security Council resotution 1244 (1999))

Data sources: 2017 data from the Central Asian and Eastern Europ2an Surveillance of Antimicrobial Resistance (CAESAR, @WHQ 2018) and 2017 data from the European Antimicrobial Resistance Survelllance
Network [EARS-Net, @ECDC 2038).
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Table 5.46 Percentages of resistance for E. coli and K. pneumoniae among blood and CSF isolates in
Turkey, 2017

Antibiotic (group) N Resistance (%) _ Resistance (%)
78 NA NA

Amoxicillinfampicillin (R} 3652

Amoxicillin-clavulanic acid (R) 3110 59 1980 72
Piperacillin-tazobactam (R) 4022 22 2998 58
Cefotaxime/ceftriaxone (R 4059 52 2880 71
Cefotaxime/ceftriaxene (I+R)*® | 4059 53 2880 | 72
Ceftazidime (R) 3701 b4 2803 69
Ertapenem (R} 3818 [ 2815 43

Imipenem/meropenem (R}

Imipenem/meropenem (I+RF

Gentamicin/tobramycin (R} 4083 27 299 45
Amikacin (R) 4218 2 3060 19
Ciproftoxacin/levofloxacin/ofloxacin (R) 4022 52 3009 | &1
Ciprofloxacin/levofloxacin/ofloxacin (I+R}* 4022 60 3009 &b

Multidrug resistance {R)' 3755 19 2821 39



Multidrugrezistan Acinetobacter spp 2017
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Table 5.48 Percentages of resistance for P. aeruginosa and Acinetobacter spp. among blood and CSF
isolates in Turkey, 2017

P. aeruginosa Acinetobacter spp.

Antibiotic (group) N Resistance (%) _ Resistance (%)

Piperacillin-tazobactam (R) 1491 37 NA NA
Ceftazidime (R) 1481 30 NA NA
Cefepime (R} 1541 34 NA NA

Imipenem/meropenem (R}

Imipenem/meropenem (l+R}

Gentamicin/tobramycin (R}* 1519 27 2558 78
Amikacin (R) 1540 19 2481 A
Ciprofloxacin/levofloxacin (R)° 1525 36 2505 93

Multidrug resistance (R)® 1279 32 2421 78

NA: not applicalile

* Imipenem and meropenam are indicators for the group of carbagenems

b Gentamucin and tobramycin are indicators for the group of amimoglycosiges

© Clproflaxacin and levofioxadin are indicators for the group of fluaregquinalones

¢ For P aerugingsa, multidrug resistance is detined as rasistance to three or mare antimicrablal groups amaeng pigeracillin-lazobactam, ceftazidime
clpraflaxacin/levotioxacin, gentamicin/tabramycin and iImigenem/meropensm. Far Acmetabacier spp., mulldrug resistance s dafinad as resistance
to piprofioxacm /levofioxacin, gentamicin/tobramycin and imipenem/mecopenem. isolates with missing data on ane ar mare of the groups were

axcluded in the calculation of mullidrug resistance.



Invazif E.coli Izolatlarinda Yillara Gore Direnc

Yiizdeleri
70
60
50
40
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20
o
2013 2014 2015 2016 2017
m 3. Kusak Sefalosporin m Aminoglikozid m Florokinolon Karbapenem m MDR
3.Kugdk Sefalosporin | Aminoglikozid Florokinolon Karbapenem
2013
(n:3286) 45 22 42
2014
(n:2794) 44 29 47
2015
{n:4159) 53 28 49
2016
(n:3988) 52 27 55
2017
{(n:4459) 53 27 60




Invazif K pneumoniae Izolatlarinda
Yillara Gore Direng Yizdeleri
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o AMmIinNnoglikozid

2015

m Florokinolon

50
40
3
20
1C
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2016

2017

Karbabenem - NMDR

3.Kusak Sefalosporin | Aminoglikozid | Florokinolon]| Karbabenem

2013

(n:1635) 59 30 39 15
2014

(n:1617) 52 45 42 28
2015

(n:2570) 70 44 52 35
2016

(n:2916) 68 48 64 41
2017

(n:3232) 72 45 66 38




Invazif P. aeruginosa Yillara Gére direng
ylizdeleri

GO
50
40
30 .
. H I
i 1 I L I U
0 -
2014 2015 2016 2017 2018
m AMmInoglikozid Florokinolon W Piperasilin tazobaktam
seftazidim m Sefepim Karbapenem
m MDR
Aminoglikozid | Florokinolon Piperasilin seftazidim | Scfepim Karbapenem DR
tazo bak+tam

2013 19 22 27 26 0 36 0
(n:1123)

2014 15 19 21 19 15 24 0
(n:987)

2015 17 24 30 24 26 37 21
(n:1344)

2016 27 35 31 24 30 43 28
(n:1332)

2017 27 36 37 30 34 44 32
(n:1605)




Invazif Acinetobacter spp. Izolatlarinda
Yillara Gore Direng Yiizdeleri
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Aminoglikozid Florokinolon Karbapenem MDR

2014

(n:1482) 74 89 89 66
2015

(n:2418) 80 89 90 77
2016

(n:2463) 78 92 93 76
2017

(n:2620) 78 93 92 78
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P-91
YOGUN BAKIM UNITELERINDE ACINETOBACTER VE PSEUDOMONAS iZOLATLARINDA
KARBAPENEM DIRENCI

Cennet Ragbetli' , Hiseyin GUdlUclcglu' , Bans Otlu? , Mehmet Parlak' , Nafia Canan Glrsoy?,

Yasemin Bayram’
| Yiztined Yil Universitesi Tip Faktltesi Tibbi Mikrobiyoloji Anabilim Dali, Van

2| inénii Universitesi Tip Fakdltesi Tibbi Mikrobiyoloji Anabailim Dali, Malatya

* Nisan 2014-Aralik 2014 tarihleri arasinda imipenem veya meropenem
direncli 51 A. baumannii ve 51 P. aeruginosa izolati

* 102 izolatin hic¢ birinde IMP, VIM, GES, GIM gen bolgeleri tespit
edilmemistir.

* A. baumannii izolatlarinin tamaminda en az bir gen bdlgesi pozitif
olmak Uzere %98’i OXA-51, %77'si OXA-23 ve %4’tGnde SPM geni pozitif

e %77 oraninda OXA-23 ile OXA-51,

* %4 oraninda OXA-23, OXA-51 ile SPM birlikteligi saptanmistir.

* P. aeruginosa izolatlarinda ise OXA-51 %18 ve OXA-10 ise %14
oraninda



MICROBIAL DRUG RESISTANCE EPIDEMIOLOGY

Vialume 00. Number CO, 2016
O Mary Ann Lieberl, Inc.
DOI: 10.108Qndr. 2018.00172

VIM-1, VIM-2, and GES-5 Carbapenemases
Among Pseudomonas aeruginosa |solates
at a Tertiary Hospital in Istanbul, Turkey

Galgah Makacodlu! Fiif Aktag' Banu Bayrakiar! Bars Otly” and Mehmet Fmin Rulut

Haziran 2011 — Agustos 2015
1,122 P. aeruginosa izolati

185 (16.4%) karbapenem direncli
84 izolat calismaya alinmis

3 izolatta (3.5%) karbapenemaz (+)
— 2izolat blaVIM
— 1izolat blaGES

Diger genler (blaIMP, blaKPC, blaNDM, blaOXA-48)
saptanmamis.



2005 yilina kadar, Glkemizdeki A.baumannii suslari arasinda gorilen
karbapenem direncleri sporadik

Agustos 2005’ten sonra yogun bakim unitelerinde karbepeneme direncli
A.baumannii suslarinin izolasyon hizinda artis

Intern J Antimicrob Agents. 2010;36: 114— 8.

2005- 2006 vyillari arasinda Yogun bakim Unitesinden kaynaklanan ¢oklu
antibiyotik direncli OXA-23 treten A.baumannii salgini

FEMS Microbiol Let. 2008; 282: 214— 8.

Sonraki yillarda da A.baumannii salginlari devam etmis, hastanelerimizin
bir cogunda endemik hale gelmistir.



MICROBIAL DRUG RESISTANCE
Volume 00, Number 00, 2018

@ Mary Ann Liebert, Inc.

DOI: 10.1089/mdr.2018.0231

Characterization of Resistance Genes and Polymerase
Chain Reaction-Based Replicon Typing
in Carbapenem-Resistant Klebsiella pneumoniae

Fatma Erdem,' Oral Oncul? and Zerrin Aktas®

2012 -2016 at Istanbul University, Istanbul
Medical Faculty

50 Karbapenem direncli K. pneumoniae
%86 (n = 43/50) OXA-48
%14 (n=7/50) NDM

Diger genler saptanmamis.



* 112 bakteriyel izolat

U Ay BT st — K. pneumoniae (% 70,5), E. coli (% 13,4),
EARBAPENENAZ VARLIGININ VE TIFLERININ
ARASTIEIMAS E. cloacae (% 8,9), E. aerogenes (% 3,6)

ve K. oxytoca (% 3,6)
s ok it e 83 izolatta (% 74,1) tek basina OXA-48
e 7izolatta (% 6,3) OXA-48+ VIM
o o s e 9ijzolatta(% 8) VIM
“““““ e 2izolatta (% 1,8) NDM



Ozgiln Caltyma/Original Article Mikrobiyol Bul 2018; 52(1): 1-12

doi: 10.5578/mb.66156

Bir Universite Hastanesinde 2010-2014 Yillari
Arasinda izole Edilen Enterobacteriaceae Tiirlerinin
Karbapenemaz Genlerinin Arastirilmasi ve
Molekiiler Epidemiyolojisinin Belirlenmesi*

Investigation of Carbapenemase Genes and Molecular
Epidemiology of Enterobacteriaceae Strains Isolated between
2010-2014 in a University Hospital

Huiseyin Haydar KUTLUY2, Ebru US%3, Alper TEKELI?



2010-2014 yillari arasinda Ankara Universitesi Tip Fakiiltesi
112 Enterobacteriaceae izolati

Klebsiella pneumoniae (n= 79, %70.5)
Escherichia coli (n= 15, %13.4)
Enterobacter cloacae (n= 10, %8.9)
Enterobacter aerogenes (n=4, %3.6)
Klebsiella oxytoca (n= 4, %3.6)

Izolatlarda en sik olarak blaOXA-48 geninin varli§i saptanmistir.

Izolatlarin 83 (%74.1) tanesinde blaOXA-48
7 (%6.3) tanesinde ise blaOXA-48+blaVIM
Ikinci siklikta blaVIM 9 (%8) izolatta
blaNDM geni 2 (%1.8) izolatta



2010-2014 yillari arasinda Ankara Universitesi Tip Fakiiltesi
112 Enterobacteriaceae izolati

Tablo 1. Karbapenemaz Genlerinin Tirler Arcainda Qadiim

QXA-43 VIM NDM QXA-43 +VIM

K pneatmo niae 64 15 5 2 77 4 75
2681 2619 266.3 2693.7 962.5 2697.5 265.1 %6249

E.coli 14 1 2 0 15 2 13
2693.3 266.7 2%613.3 %867 260 25100 2%13.3 2686.7
E.cloacae 6 4 2 8 0 10 1 9
2660 2540 2620 2680 260 26100 2610 2690
E.qerogenes 2 2 0 4 0 4 0 4
2650 2650 260 26100 260 25100 260 25100
K oxytoca 4 0 0 4 0 4 0 4
26100 260 260 26100 260 26100 260 26100
p p=0.117 p= 0.367 p= 1.0 p= 0.570




PS037-TURKIYE’DE 18 MERKEZDEN 2014 YILI ICINDE IZOLE EDILEN
KARBAPENEM DIRENCLI £.cofi ve K.pneumoniae IZOLATLARINDA

KARBAPENEMAZ VARLIGININ ARASTIRILMASI

E.coli K.pneumoniae Toplam

n % n % n %
OXA-48 |17 89,5 105 86,3 122 87,1

{INDM 1 53 8 6,3 9 6,2
VIM 0 0 4 3.2 4 2,8
IMP 0 0 2 1,6 2 1,4
OXA- 0 0 3 2,4 3 2,1
48+NDM
OXA-48+ |1 5,3 3 2,4 4 2,8
Vi

VIM+ 0 0 1 0,8 1 0,7
NDM

PS037 Cakar A, Akyon Yilmaz Y, Gur D ve EUSCAPE-Turkiye Calisma

Grubu**

KLIMUD 2015



Ozgiin Calisma/Original Article Mikrobiyol Bul 2016; 50(1): 21-33

doi: 10.5578/mb.10695

Tiirkiye’de 2014 Yil icinde izole Edilen
Karbapeneme Direncli Escherichia coli ve
Klebsiella pneumoniae izolatlarinda
Karbapenemaz Varliginin Arastirilmasi*

Asli (;AKAR‘ Yakut AKYON', Deniz GUR', Onur KARATUNA?, Dilara OGUNC

Betil OZHAK BAYSAN’? Nllay COPLU?, Mustafa CAGATAY?, Abdullah KILIC,

Mehmet BAYSALLAR®, Zahir BAKICI®, Cem CELIK®, Zeynep GULAY’, Sohret AYDEMIRS,
Alper TUNGERS®, Huseyin KILIC®, Barig Derya ERCAL?, Zulal ASCI TORAMAN‘O

Yasemin ZER'!, Ayse BUYUKTAS'', Selma AY'?, Zerrin AKTAS'?, Cigdem KAYACAN”,
Gllcin BAYRAMOGLU'™, Faruk AYDIN'4, Devrim DUNDAR'3, Ufuk HASDEMIR',
Ramazan AYAS'®, Keramettin YANIK'”, Murat GUNAYDIN'/, Huseyin GUDUCUOGLU'®,
Mehmet PARLAK'®



Ozgiin Calisma/Original Article Mikrobiyol Bul 2016; 50(1): 21-33

doi: 10.5578/mb.10695

Tiirkiye’de 2014 Yili icinde izole Edilen
Karbapeneme Direncli Escherichia coli ve
Klebsiella pneumoniae izolatlarinda
Karbapenemaz Varliginin Arastirilmasi*

e Kasim 2013 — Mayis 2014 arasinda her merkezden karbapeneme direngli
ilk 10 izolat > Hacettepe Universitesi Tip Fakultesi Tibbi Mikrobiyoloji A.D.

e Karbapenemaz Gretimi sipheli toplam 155 koken icin multipleks PZT (IMP,
VIM, NDM, KPC, OXA-48)

* Escherichia coli, n=21 (%13.5) gen pozitif: 19/21 (%90.5)
* K. pneumoniae, n=134 (%86.5) 124/134 (%92.5)
e« 143/155 (%92.3)



Ozgiin Calisma/Original Article Mikrobiyol Bul 2016; 50(1): 21-33
doi: 10.5578/mb.10695

Tiirkiye’de 2014 Yil icinde izole Edilen
Karbapeneme Direncli Escherichia coli ve
Klebsiella pneumoniae izolatlarinda
Karbapenemaz Varliginin Arastirilmasi*

£ cob | K preumoniae

Karbapenemaz geni n (%) n (%)
OXA-43 18 (94.7) 103 (83.1)
NDM 1{5.3) 8(6.5)
VIM 0 4(3.2)
IMP 0 2{1.6)
OXA-48 + NDM 0 3(2.4)
OXA-48 + VIM 0 3(2.4)
VIM + NDM 0 1{0.8)

Toplam 19 (100) 124 (100} 143 (100)
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P-90
EGE BOLGESI HASTANELERINDEN ELDE EDILEN KARBAPENEM DIRENGLI ENTERIK
BAKTERILERDE KARBAPENEMAZ DIRENC GENLERININ ARASTIRILMASI

Murat Telli' , Seda Ugal’ , Meral Bigmen? , Ayriz Tuba Giindiiz® , Burak Ekrem Citil* , Hori Gazi®
Feriha Gilli® , Ilhan Afsar” , ilknur Kaleli® , Nisel Ozkalay® , Recep Kesli" , Reyhan Yis" , Deniz Gir'™?
Zeynep Gilay™
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P-90
EGE BOLGESI HASTANELERINDEN ELDE EDILEN KARBAPENEM DIRENGLI ENTERIK
BAKTERILERDE KARBAPENEMAZ DIRENG GENLERININ ARASTIRILMASI

Murat Telli' , Seda Ucal’ , Meral Bicmen? , Ayriz Tuba Giindiiz® , Burak Ekrem Citil* , Hérii Gazi® |
Feriha Gilli® , Ilhan Afsar” , ilknur Kaleli® , Nisel Ozkalay® , Recep Kesli'® , Reyhan Yis" , Deniz Giir'? ,
Zeynep Gulay™

* Ege Bolgesi’'ndeki 11 hastaneden karbapeneme
direncli 164 koken (Eylil 2015 — Ocak 2016)

— Klebsiella pneumoniae (n=156)
— Escherichia coli (n=4)

— Enterobacter spp. (n=3)

— Serratia marcescens (n=1)
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Kcmotonni Giinleri
P90

EGE BOLGESI HASTANELERINDEN ELDE EDILEN KARBAPENEM DIRENCLI ENTERIK
BAKTERILERDE KARBAPENEMAZ DIRENG GENLERININ ARASTIRILMASI

Murat Telli' , Seda Ucal’ , Meral Bicmen® , Ayriz Tuba Giindiiz* , Burak Ekrem Citil* , Hori Gazi®
Feriha Cilli® , Ilhan Afsar” , ilknur Kaleli® , Nisel Ozkalay® , Recep Kesli'® , Reyhan Yis'"' , Deniz Gir'?,

Zeynep Gulay™
| Ecoli | Kpneumonioe|  Diger | Toplam
Karbapenemaz geni n (%) n (%) n (%) n (%)
3(75.0) 69 (44.2) 3(100) 75 (46.0)
1{25.0) 26 ({16.7) 0 27 (16.6)
KPC 0 1(0.6) 0 1{0.6)
VIM 0 0 0 0
IMP 0 0 0 0
OXA-48 + NDM 0 60 (38.5) 0 60 {36.8)

Toplam 4 {100} 156 (100) 3 (100) 163 (100)



Interhospital Spread of Carbapenemase Producing Enterobacteriacea in the Aegean |

Region of Turkey| |

Ayse Nur Sant, Reyhan Yis?, ilhan Afsar3, Fatma Feriha Gilli¢, Ayriz Tuba Giindiiz5, N isel Yilmaz®%, Recep Kesli?, Hirli G azi®, Murat Telli?*, Zeynep Gililay*

Dokuz Exul University, Bozyaka Training and Research Hospital, 3ataturk Trainingand Research Hospital, *Ege University, SDr. Suat Seren Chest Diseases and Surgery Training and Research Hospital,
¢Tepecik Traning and Research Hospital, 7afvon Kocatepe University, ®Celal Bayar University, ®4dnan Menderes University (*writer as coordinator of the study)

 Ege bolgesinde 8 hastaneden 140 adet karbapenem direncli
Enterobacteriaceae izolati

e 3(%2,1)E.coli
137 (% 97,9) K.pneumoniae

e 85 izolatta tek tip (blaOXA-48:% 40; blaNDM: % 20; blaKPC:
% 0.7)

 55izolat (% 39.3) OXA-48+NDM
* blalMP ve blaVIM genleri saptanmadi

* E. coliizolatlari arasinda 1 tanesi blaNDM pozitif, enzim tipi
NDM-5, 2 tanesi blaOXA-48 pozitif

ECCMID 2018
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P-50
KARBAPENEM DIRENCLI ENTEROBACTERIACAE KOKENLERININ KARBEPENEMAZ
ENZIMLERININ FENOTIPIK YONTEMLE ARASTIRILMASI

Melike Yasar' , Feriha Cilli' , SOhret Aydemir' , Alper Tiinger’

1| Ege Universitesi Tip Fakiltesi, Tibbi Mikrobiyoloji AD, 1zmir.
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P-50
KARBAPENEM DIRENCLI ENTEROBACTERIACAE KOKENLERININ KARBEPENEMAZ
ENZIMLERININ FENOTIPIK YONTEMLE ARASTIRILMASI

Melike Yasar' , Feriha Cilli' , S6hret Aydemir’ , Alper Tiinger’

'| Ege Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji AD, lzmir.

*Ocak 2014 - 2016 tarihleri arasinda soyutlanan toplam 53 izolat
*%5,7’si Escherichia coli, %94,3’li Klebsiella spp.

*%60,8‘inde tek olarak OXA-48

*%37,7'sinde ise metallobetalaktamazlarin (MBL) OXA-48 ile
birlikteligi

*%1,9’unda ise enzim tipi siniflandirilamadi.



Kisa Bildiri/Short Communication Mikrobiyol Bul 2017; 51(3): 269-276

dok: 10.5578/mb.57333

Klinik Klebsiella pneumoniae izolatlarinda
Karbapenemaz Uretiminin Saptanmasinda
Polimeraz Zincir Reaksiyonu ve Fenotipik
Yontemlerin Karsilastinlmasi

Comparison of Phenotypic Methods and Polymerase Chain
Reaction for the Detection of Carbapenemase Production in
Clinical Klebsiella pneumoniae lIsolates

Yama¢ TEKINTAY', Feriha CiLLI?, Bayn ERAC®, Melike YASAR?, Sabire $ohret AYDEMIR?,
Mine HOSGOR LIMONCU®

2015-2016 yillari arasinda izole edilen 54
K.pneumoniae izolati

33 (%61,1) izolatta blaOXA-48
2 (%3,7) izolatta blaNDIM
19 (%35,2) izolatta her iki gen birlikte

Izolatlarin hicbirinde blalMP, blaVIM ve blaSIM
genine rastlanmamistir.



Kan Kiiltiirlerinden lretilen K/ebsiella pneumoniae
izolatlarinda Karbapenem Direnci ve OXA-48 Oranlar

(DEU 2004-2013)
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Prof Dr Zeynep Gilay Yayinlanmamis veri



SBU Bozyaka Egitim ve Arastirma
Hastanesi

e 2014 ilk izole ettigimiz 51 Karbapenem direncli
K. pneumoniae

* |zolatlarin 42 (%82,35) tanesinde blaOXA-48

* |zolatlarin hicbirinde blaNDM, blalMP, blaVIM
ve blaKPC genine rastlanmamis

Dr Reyhan Yis Yayinlanmamis veri
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Karbapenemaz Ureten K. Pneumoniae izolatlarinin Hastanemizde Yayilimi: Molekiiler
Tiplendirme Ve Klonal ligkinin Arastinimasi

'Reyhan Yis, Ebru Demiray Giirbiiz, 2Ayse Nur Sari Kaygisiz, 2Zeynep Giilay

'Saglik Bakanligi Universitesi Bozyaka Egitim Ve Aragtirma Hastanesi, Tibbi Mikrobiyoloji, lzmir
2Dokuz Eylil Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji AD, [zmir

MATERYAL VE METOD: TemmLz- Eylul 2014 tarihleri arasinda hastanede yatarak takip edilen hastalardan soyutlanan toplam 32
adet Karbapenem direncli K. pneumoniae izolatl caligmaya alindi. Karbapenemaz tiplen {plaOXA-48, blahDN, blallP,
blakPC, bla\/IMve blaGES) PCR ile arastinlirken, genetik iliski PFGE yéntemi ile belinendi.

BULGULAR: Tum izolatlarda blaOXA48 geni pozitif olarak saptandi. Dider karbapenemaz genleri bulunmad. Hastanemizde
Temmuz-Eyldl aylar arasindaki vaklagik 80 glnlik bir strede 32 farkll hastadan Gretilen izolatlarin A-L olarak adlandinlan 10 farkl
PFGE patemine sahip oldugu belifend:. Bunlar arasinda en fazla génilenler B (n=18) ve bununla yakin iligkili B4 patemi (n=2) idi.
Geriye kalan izolatlar, birbinnden farkl olan 11 tiple temsil edildi. Salgindan sorumlu B pulsotipine sahip ilk izolatin Genel Yogun
Bakim tnitesinden kaynaklanarak yayilim gostermis oldugu gonildi. Omek tipine gére degerlendirildidinde tim trakeal aspirat ve
kateter orneklerinde B pulsotipi gésterildi. Genel Yogdun Bakimdan kaynakl dokuz izolattan wyedisinde, Néroloji Yogdun Bakim
kaynakl Ug izolat ve Genel Cerrahi Senvisi kaynakl dént izolatintamaminda B pulsotipi saptand.
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KARBAPENEM DIRENCLI K. PNEUMONIAE
IZOLATLARINDA PLAZMID ARACILI YUKSEK DUZEY
AMINOGLIKOZID DIRENCININ ARASTIRILMASI
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2014 yilinda izole edilen 32 ve 2015 yilinda izole edilen 35 izolat olmak
Uzere toplam 67 adet Karbapenem direncli K. pneumoniae

2014 yilina ait 32 izolatin tamaminda blaOXA48 geni pozitif

2015 yiliizolatlarinin
— 6(%17,1) tanesinde blaNDM,
— 10 (%28,6) tanesinde blaOXA48 geni tek basina pozitif
— blaOXA-48, blaNDM birlikte pozitifligi 19 (%54,3) izolatta



KO LiSTiN * Polimiksinler katyonik yapida
polipeptit antibiyotikler
o e 1) Dis membranin yapisini bozar

e

* Katyonik molekiller Gram-negatif
‘\.\[/ organizmalarin dis
J membranindaki LPS’leri stabiljze
OrmpA porn | o’ Collstin binds to LPS and eden Ca%*ve Mg?*iyonlari ile

disrupls ouler membrang v . . .
PRSI yarisirak yer degistirirler.

T~

ousrmembrane o H{jcre duvari lokal olarak zarar
gorur, Permiabilite artar, hticre
oliumuine sebep olur.

Inner membrans

e 2)anti-endotoksin etki

/1 * Gram negatiflerin LPS
\O =5 molekiillerinin Lipid A bélimiine
O S baglanarak endotoksin aktivitesini
T notralize eder

Expat Bov At mTece. Ther © Fulure-3Cence Group 120120
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 Karbapenemaz ureten Enterobacteriaceae ve coklu ilaca
direncli Pseudomonas aeruginosa ve Acinetobacter
baumannii gibi yuksek direncli bakterilerin yayilmasiyla
birlikte, kolistin son care olarak giderek daha fazla
kullanilmaktadir.

* Cokilaca direncli bakterilerde kolistin direncinin ortaya
ctkmasi bu nedenle onemli bir klinik ve halk sagligi
sorunudur

Int J Antimicrob Agents. 2017;49(5):526-35.
Curr Infect Dis Rep. 2017;19(11):38.
J Antimicrob Chemother. 2015;70(7):2133—43.
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Kolistin
Direnci

Negatif yukin

pozitiflesmesi
antibiyotigin hiicreye
baglanmasini
engeller

* En dnemli mekanizma bakteri dis membraninda lipidA fosfat gruplari
yapisinda olusan cesitli modifikasyonlar ..... negatif membran

yukUnin pozitife dogru degismesi

* Bu modifikasyonda rol oynayan sistemler baslica PhoP/ PhoQ ve

PmrA/PmrB sistemleridir.

* Bu sistemler genellikle cevresel bir faktor (antibiyotik kullanimi vb.)
tarafindan uyarilirlar. Bu sistemlerde gelisen spesifik mutasyonlar
LPS’yi modifiye eden genlerde ekspresyonun artmasina yol acarlar.




Kolistin Direnci

1. Intrensek Direnc

Burkholderia mallei, Burkholderia cepacia, Proteus spp.,
Providencia spp., Morganella morganii, Serratia spp.,
Edwardsiella spp., Brucella spp.

e Tum Gram pozitif bakteriler

2. Kazanilmis Direnc

LPS anyonik 6zelligini degistiren mutasyonlardan kaynaklanir.
En sik PmrB ve mgrB (diizenleyici genler) mutasyonu

* Mutasyonel kolistin direnci
 Transfer edilebilir kolistin direnci



1. Mutasyonel kolistin direnci

* LPS yapisindaki degisiklikler dahil, bakteriyel
hlcre yluzeyinin modifikasyonlarinin bir sonucu

* Klebsiella pneumoniae'nin bazi izolatlarinda
polimiksinleri yakalayan veya baglayan kapsuler
polisakaritlerin kaybi

 Kromozomal mutasyonlardan kaynaklanan
direnc¢ genellikle bakteriler arasinda yatay olarak
aktarilmaz



K.pneumoniae Kolistin Direnci Bildiren Ulkeler

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



Antibiotic susceptibility of 179
K. pneumoniae-KPC isolates
(EuSCAPE-Italy)

ANTIBIOTIC S | R

Clprofloxacin

Amlkat;ln

Ertapenem
Imipenem
Meropenem
Trimetho/Sulfa
Gentamic
Colistin

Tigecychine




Klebsiella tlrlerinde Kolistin Direnci Artiyor!

colistin R <3 - &}7
--3<cousunn<7-" ,
B colistin R>7 -

Can & Ergonul, ICAAC 2016




Acta Microbiologica ef Immunologica Hungarica
DO 10.1556030.65.2018.042

HIGH RATE OF COLISTIN AND FOSFOMYCIN
RESISTANCE AMONG CARBAPENEMASE-
PRODUCING ENTEROBACTERIACEAE IN TURKEY

SERAP SUZUK YILDIZ'*, BANU KASKATEPE®, HOSNIYE SIMSEK' and
FATMA MUTLU SARIGUZEL’

* Ocak 2017- Haziran 2018. Karbapenem direncli
147 Enterobacteriaceae

134 K. pneumoniae (%91.16), 11 E. coli (%7.48), 1
Enterobacter cloacae (%0.68), 1 Serratia
marcescens (%0.68).

e Kolistin direnci %76.19

Table L Diszianon of soktes according (o e resstnce popent s

Hicxena Number (%) SHI Ampd” OXA-4X NDM-1 KX OXASS and NDM-1 OXA-48 and KIX
A e xae 1M (91.16) 26 (B6.67) S(62S) 115 ®200) i 1 11 (81.25) ]

£ el 11 (7.4%) L 10 .00) 2(250) K4 LU1X.7%)

E cloaca 1 (065K) 1(113) 1(125) 1 %)

S maraeseens 1 (065) 1 0.5)

l'oml 147 W (X141 XS4 118 (782Y) LR AR T 1 (04S) 16 (10.5%) ST

Nwve ESBL: extended specoum bet-hicamase; AmpC: ampC betidactamases; NDM: New Deln meullobetidacumase. KPC: Klohaela v on mvond o
cudh g on amase



Rapid Emergence of Colistin Resistance and its Impact on Fataiityamong Health Care Related

Infections

Mehtap Aydin®, Onder Ergoinil®, Alpay Azap®, Héiseyin Bilgin®, Gale Aydin™, Sema Alp Cavug®, Yusuf

Ziya Demirogiu’, Hikmet Eda Calskan®, Osman Memikodiu®, Sirin dMenekse®, Salak Kaya®, Nazlhim

¢ 20 14'20 1 5 Aktug Demir™, llkay Karacglan®™, Senina Basaran™, Ciftdem Hatipofiu®, Sebnem Erging™, Emel
° 20 mer kez yilmaz'*, Ayhanim Tumtdrk™, Yasemin Tezer”, Hamiyet Demirkaya’, , Sule Eren Cakar'’, Siran
° 1 5 5 6 G ram-n ega t|Ve Keske’, SudaTekin’, Cem Yardima™, Cadila Karakoc™, Pinar ergen”’, Ozlem Azap™ , Lutfiye

Mulazimoglu®, Onur Ural™ , FOsun Can™, Halis akalin'* Yurkish Society of Clinica! Microbiology and

bloodstream infections

Infections Diseases, Health core related infections study group, Turkey,

e Acinetobacter baumannii, K. pneumoniae, Escherichia coli,
Pseudomonas aeruginosa, Enterobacter cloacae

* Karbapenem direnci K. pneumoniae (51.9%)
e Karbapenem direnci E. coli 10%

« Kolistin direnci Klebsiella pneumoniae 16.1% (2013- 6%)
e Kolistin direnci A. baumannii 2.1%, (2013- 6%)

J Hosp Infect. 2018;98(3):260-263
J Hosp Infect. 2016;94(4):381-385



Table I: Antibiotic Resistance Rates in 1556 Episodes of Healthcare-associated Gram-negative
Bacteraemia

Species No. (%) of isolates that were resistant to:

Carbapenems ||| Fluoroquinolones | Third generation | Aminoglycosides

Cephalosporins

Acinetobacter 401 (91.8) 389 (89.0) 410 (93.8) 310(70.9)
baumannii
n=437
Klebsiella 216 (51.9) 266 (63.9) 320 (76.9) 200 (48.1)
pneumonia
n=416
E.coli 34 (10.0) 189 (55.8) 203 (59.9) 103 (30.4)
n=339
Pseudomonas 88 (42.9) 102 {49.8) 103 (50.2) 65 (31.7)
aeruqinosa
n=205
Enterobacter 37 (23.3) 46 (28.9) 59 (37.1) 51(32.1)
cloacae
n=159

J Hosp Infect. 2018;98(3):260-263
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e 2008-2015......DEUTF 317 Karbapenemaz lireten Enterobacteriaceae
(kan kultdra ve kateter 6rnegi izolatlar)

e 42 izolatta Kolistin direnci
* %64 OXA-48

e %24 NDM

* %12 OXA-48+ NDM

* Kolistin direnci: PmrB protein mutasyonu veya mgrB geninde
degisiklikler

 Karbapenemaz lreten Enterobacteriaceae izolatlari arasinda Kolistin
direnci

2012....5 %

2013..... 10 %

2014..... 31%,

2015..... 68 %
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KDE izolatlarinin kolistin duyarhiliklarinda sivi mikrodiliisyon

yontemi ve otomatize sistem sonuclarinin karsilastiriimasi

KARBAPENEM DIRENCLI ENTEROBACTERALES (KDE)
IZOLATLARINDA KOLISTIN DUYARLILIGINI NE KADAR

DOGRU SAPTIYORUZ?

Reyhan Yis

Sivi Mikrodi-
lGsyon Yon-
temi

Sivi Mikrodi-
lusyon Yon-
temi

Saglik Bilimleri Universitesi [zmir Bozyaka Egitim ve Arastirma Hastane-

si, Tibbi Mikrobiyoloji, [zmir

Otomatize sistem Otomatize sistem

Duyarl Direngli Toplam

62 6 (Buyik Hata) 68

13 (Cok Biyiik

Hata) 40 53

75 46 121

e 01.08.2017- 01.06.2018 tarihleri arasinda karbapenem
direncli 108 K. pneumoniae, 10 E. coli, 2 E. cloacae

e BMD ile 66 (%55) kolistin duyarlh (54 K. pneumoniae+
10 E. coli+ 2 E. cloacae),

* 54 tanesi (%45) kolistin direncli (tumu K. pneumoniae)



2. Transfer edilebilir kolistin direnci

* Plazmid aracili Kolistin direnc geni mcr-1, ilk
olarak 2015 yilinin sonlarinda Cin'de E. coli
izolatlarinda bildirilmistir.

* Plasmid kaynakli kolistin direncinin ortaya
ctkmasi kolistin direncinin bakteriler arasinda
horizontal yayilimini arttirmasi acisindan ciddi
bir durum olup, mcr-1 geni halk saglgi
acisindan potansiyel bir tehdit olmustur.



Emergence of plasmid-mediated colistin resistance > W -'Lk @
mechanism MCR-1 in animals and human beings in China: =

a microbiological and molecular biological study mcr:

I P I TR, o SR S et It - S 7 mobilized

Yi-Yun Liv®, Yooy Wang”, Tirethy RS, Ling-Xion Y1 Reng Zhany, jarnes Spercer, Yohed Dol Guobie Ti Sazkidong Xanhvi tivang,

Lin-Feng Yo, Danxls Gi, Hargwel Ren, aalle Chen, L ushso iy, DandanHe, Hargwel Zhou, 7lsen 1 g, far-rted g Jienshang Sher coO | |St| N
resistance

e Kolistin direnci hizla etkisini hissettirirken , 2015 yili sonun
kadar kolistin direncinden primer olarak kromozomal
mutasyonlarin sorumlu oldugu rapor edilmistir.

e 2015 yili sonunda Cin’den yayinlanan bir calismada ilk kez
plazmid kaynakli kolistin direnci bildirilmis(mcr-1 plazmid) ve
direncin horizontal gecisi giindeme gelmistir.

* mcr-1 genini tasiyan pHNHSP45 plazmidinin konjugatif, hatta
yuksek siklikla konjugasyon yapabilen bir plazmid oldugu da
bu yayinda vurgulanmistir.

Emergence of plasmid-mediated colistin resistance mechanism MCR-1 in animals and human beings in China: a
microbiological and molecular biological study. Lancet Infect Dis. 2016; 16:161-8.



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

¥i-Yun Liv®, Yaag Wang”, Tirmethy RS Ish, Ling-Xian Y1 Rong Zhany, jarnes Spercer, Yohed Dol Guebae Tinz, SuskiDony, Xianhi nuang,
Lin-Feng Yo, Danxls Gi, Hargwel Ren, aalle Chen, L ushsody, DandanHe, Hargqwel Zhou, 7lsen 1 g, far-red e Jicnshang Sher

*Kasim 2015’de Cin’den hayvansal gidalarda ve hastalarda ilk olarak Enterobactericeae’da
plasmid kaynakli kolistin diren¢ geni, mcr-1

*2011-2014 yillari arasinda toplanmis 523 ¢ig et 6rneginin 78’inde (% 15), 804 hayvan izolatinin
166’sinda (% 21) ve 1322 insan izolatinin 15’inde (% 1) mcr-1 geni

*2014 yilinda iki hastaneden E.coli izolatlarinda %1.4, K. pneumoniae izolatlarinda %0.7 oraninda
mcr-1 geni

ilk kez 2016 yilinda Belcika’dan bildirilen mcr-2 ise, mcr-1 ile niikleotid dizi benzerligi

%76.7 olan bir diger plazmit aracili direng geni
Euro Surveill 2016; 21(27).

mcr-1 ya da mcr-2 saptanan izolatlarda kaynak belirlenememis olmasina ragmen, direnc
genlerinin daha cok hayvanlarda goruldugu dusuntlmekte

Int J Antimicrob Agents 2016; 48(6): 760-1.
Euro Surveill 2015; 20(49).




Muhtemelen veterinerlik uygulamalarinda kolistinin genis
kullanimiyla uygulanan secici baskinin bir sonucu olarak hayvansal
gidalardan izole edilen bakteriler, mcr genlerini insanlardan izole
edilen bakterilerden daha sik tasiyor gibi gorliinmektedir

Front Microbiol. 2014; 5:643.

Kaltdr koleksiyonlarinda yapilan ¢alismalar mcr geninin 1980’
yillara kadar dayandigini gostermektedir.

Lancet Infect Dis. 2016; 16(3): 293.

mcr aracili kolistin direnci, bakteri suslari, tirler ve cinsler arasinda
transfer edilebilir oldugu icin yayilimi sinirlamak icin, kolistine
direncli, mcr kodlayan izolatlarin dogru tanimlanmasi kritik 6neme

sahiptir.



Yapilan calismalarda 5 kitada ve 40’dan fazla ulkeden izole edilen
bircok farklh tiirdeki izolatta mcr geni

Dokuz farkli mcr geni tipi ve bu geni tasidigi bildirilen 10’dan fazla
plazmid turud tespit edilmistir.

mcr geni tasiyan plazmidlerin ESBL ve karbapenemaz gibi diger
onemli diren¢ genlerini de tasiyabilecegi

J Antimicrob Chemother. 2016; 71(8): 2066-70

Ulkemizden literatiire yansimis mcr geni pozitifligi heniiz
bildirilmemistir

Mikrobiyol Bul. 2017; 51(3): 299-303.



* mcr-1 geni, hayvansal, cevresel ve insan kaynakli K.
pneumoniae, E. coli, Enterobacter cloacae ve Salmonella spp.

Izolatlarinda da saptanmustir.

Int J Infect Dis. 2017; 54:77-84.

S Afr Med J. 2016;106(5):35—6.

Antimicrob Agents Chemother. 2016,;60(8):5099—100.
Lancet Infect Dis. 2017;17(4):400-10.

Lancet Infect Dis. 2016;16(3):293.

Emerg Infect Dis. 2016;22(9):1667-9.

J Antimicrob Chemother. 2016;71(8):2300-5.

 mcr-1'in kiiresel yayiliminin muhtemelen Gliney Amerika,
Asya ve Afrika gibi prevalansin yuksek oldugu ulkeleri ziyaret
eden yolcular ile kolaylastigi distnilmektedir

EuroSurveill. 2016;21(9):30155.
Lancet Infect Dis. 2016;16(2);147-9.
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Mcr-1"in dinya capinda yayilimi
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Mcr-1 pozitif bakteri izole edilen Ulkeler

http://switchboard.nrdc.org/blogs/ccordova/were_losing_antibiotics_of_las.html



Editdre Mektup/Letter to Editor Mikrobiyol Bul 2017; 51(3): 299-303

doi: 10.5578/mb.57515

Ulkemizde Klinik Enterobacteriaceae Izolatlarinda
Plazmit Aracili Kolistin Diren¢ Genlerini

(mcr-T ve mar-2) Arastiran Cok Merkezli
Calismaya Ait Sonuclar

Results of a Multicenter Study Investigating Plasmid Mediated
Colistin Resistance Genes (mcr-7 and mcr-2) in Clinical

Enterobacteriaceae Isolates from Turkey
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e Toplam 22 merkeze ait 329 Enterobacteriaceae
izolatinda mcr-1 ve mcr-2 gen varligi

 Tum izolatlarin 217 (%66)’si K. pneumoniae, 75
(%22.8)"i Salmonella spp., 31 (%9.4)’i E.coli, 3
(%0.9)’U E. cloacae, 2 (%0.6)’si K. oxytoca ve 1
(%0.3)’i E. aerogenes’tir.

* Calismaya alinan izolatlarin hicbirinde mcr-1 veya
mcr-2 gen bolgesi saptanmamistir.



SS5-51
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* e Klebsiella pneumonia’da Kolistin Direncinde Rol
K L' M I K 2 0 1 6 Oynayan Mekanizmalar
30.YIL KURULTAYI F. Can?, E. Nurtop?, N. Atag?, S. Menekse?, N. Lack?, O.
: Kurt Azap?®, S. Simsek Yavuz®, F. Yoruk®, S. Karahan?, T.

Demir?, D. Karaaslan?, A. Azap®, O. Ergonul®

* Klebsiella pneumonia’da kolistin direncine neden olan molekiler
mekanizmalar

* mgrB genindeki degisiklikler,
* phoQ, pmrK ve pmrCAB genleride artmis ekspresyon
* mcr-1 plasmidinin kazanilmasi

* Rep-PCR ve MLST sonuclarina gore ST101’e ait 3 blylk klon saptandi.

* zolatlarin %36’sinda (25) vahsi tip mgrB genine;
* %49’unda insersiyon dizisi (IS) sonucu,

* %4’Unde de nokta mutasyonu sonucu modifiye olmus mgrB genine
rastlandi.

* Vahsi tip mgrB genine sahip izolatlarin 4’aGnde pmrCAB ekspresyonunun
artmis oldugu belirlendi.

* Hicbirizolatta mcr-1'e rastlanmadi.



13. ANTIMIKROBIK
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Suslarinda mcr-1 Geninin Tespiti

Cemil Kiirekci', Muhsin Aydin®, Ufuk Nalbantoglu®™*, Aycan Giindogdu®*

' Mustafa Kemal Universitesi, Veterinerlik Fakdltesi, Gida Hijyeni ve Teknolojisi Bolimd, Hatay
“ Adwyaman Universitesi, Fen-Edebiyat Fakultesi, Biyoloji BSlumu, Adiyaman.

*Erciyes Universitesi, Mihendislik Fakiiltesi, Bilgisayar Mihendisligi Bélim, Kayseri

*Erciyes Universitesi Genom ve Kok Hiicre Merkezi (GenKdk), Kayseri

*Erciyes Universitesi, Tip Fakltesi, Tibbi Mikrobiyoloji Anabilim Dal, Kayseri,

* Calismada 3 farkl sehirdeki kasap/marketlerden
80 tavuk eti 6rnegi

e 4 adet kolistin direncli mcr-tip pozitif E. coli susu
(A1, A5, A7 ve A9) izole edilmistir.

* Ulkemizde hayvansal kaynakli ilk mcr

« Ulkemizde yapilan calismalarda klinik izolatlar
mcr negatif
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