URINER SISTEM
ENFEKSIYONLARININ ULKEMIiZDE
DEGISEN EPIDEMIYOLOIiSI

DOG. DR. NiSEL YILMAZ
Saglik Bilimleri Universitesi Tepecik Egitim ve Arastirma
Hastanesi Tibbi Mikrobiyoloji




SUNUM PLANI

= Uriner sistem enfeksiyonu (USE) = Antibiyotik direnc¢ oranlarinda

giris degisim

- USE nedir? - Florokinolon/ TMP-SMX
-Sayilar ile USE - TK-USE GSBL

- Etkenler - Karbapenem direnci

- Kolistin direnci



Uriner sistem enfeksiyonlari

Uriner sistem enfeksiyonlari (USE), tiriner sistemde mikrobiyal
patojenlerin varligi olarak tanimlanmaktadir.

" Atesli bir kisinin idrari yogun, fibrinli ve
az miktarda iken rengi berraklasgir ve
miktar: artarsa iyiye isarettir... .."

‘

Hipokrat Piyelonefrit ve iyilesme ?
(460-377 M.0)




Sayilar ile USE

" Tirkiye’de resmi veri olmamakla beraber tahmini
5 milyon sistit atak/yil

" Yapilan bir calismada, birinci basamaga basvuran
hastalarin % 17,8’inin Uriner sistem infeksiyonu tanisi
aldigi, bunlarin % 601 komplike olmayan sistit
bildirilmistir

Canbaz S. ve ark, IJAA, 2002
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BM) Open Cost of hospitalised patients due to
complicated urinary tract infections: a
retrospective observational study in
countries with high prevalence of
multidrug-resistant Gram-negative
bacteria: the COMBACTE-MAGNET,

RESCUING study
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Results The mean cost per case was €5700, with
considerable variation between countries (largest value
€7740 in Turkey; lowest value €4028 in Israel), mainly
due to differences in length of hospital stay. Factors
associated with higher costs per patient were: type of
admission, infection source, infection severity, the Charison
comorbidity index and presence of MOR.

Vallejo-Torres L, ef al. BMJ Open 2018;8:2020251. doi:10.1136/bmjopen-2017-020251
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1. UPEC
2. K. pneumoniae

S. saphrophyticus
3. Enterococcus spp.

Uncomplicated UTI
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Risk factors

* Female gender
+ Older age

* Younger age

Complicated UTI

1. UPEC

2. Enterococcus spp
3. K. pneumoniae
4. Candida spp.

Risk factors

* Indwelling catheters

* Immunosuppression

* Urinary tract abnormalities
* Antibiotic exposure

Flores- Mireles ve ark. Urinary tract infections: epidemiology, mechanisms of infection and treatment options.

Nat Rev Microbiol 2015;13(5):270;
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Epidemiyolojik veriler neden 6nemli?

= Uriner sistem enfeksiyonlarinda tedavinin siklikla ampirik
olarak baslatilmasi nedeniyle izole edilen bakterilerin ve bu
bakterilerin antibiyotik duyarliliklarindaki degisimlerinin

bilinmesi onemlidir.

" GUnuimuzde yuksek direnc¢ oranlari ve bunlarin bdlgesel
farkliik gostermesi nedeniyle epidemiyolojik verilerin
bilinmesi gecmise gore daha 6nem kazanmistir



URINER SISTEM ENFEKSIYON
EPIDEMIiYOLOJiSINDE NELER DEGISTI?




Antimikrobiyal direnc degisimi

Antimikrobiyal direnc, iki yil 6nce G20
Zirvesinde Liderler Bildirgesi’ne giren
saglik ile ilgili tek konu olurken gecen
vil da G20 Hamburg Liderler
Bildirgesi’nde tekrar yerini almistir

Direng¢ Sorunu

; b 4
Q
Bolgesel

Bolgesel verileri kapsayan
Cok merkezli

Surekli

Standardize

AMD yontemleri ayni calismalara
ihtiyac var



Ozgtin Caligma/Original Article Mikroblyol Bul 2013; 47(4): 602-618

Turkiye’de Idrar Kiilturlerinden izole Edilen
Escherichia coli Suslarinin Antibiyotiklere Direnc
Durumu: Bir Meta-Analiz

Turkiye’de 1996-2012 villari arasinda (12 yillik) idrar kilttrlerinden izole
edilen E.coli suslarinin antibiyotik diren¢ degisimlerinin meta-analitik
incelenmesi

= Antibiyotik direnc profillerinin cografi bolgelere gore degistigi

Bolgeler arasindaki bu oran degisikliklerinin;
v'Epidemiyolojik faktorler,

v'Enfeksiyon kontrol dnlemleri,

v'Antibiyotiklerin kullanim sikligi ve kullanim politikalari,
v'Bakterilerin izole edildikleri hasta grubunun yasi, cinsiyeti,
v'Yatan veya ayaktan hasta olma o6zelligi ve

v'Arastirici faktori gibi farkhliklarin sonucu oldugu



Tablo 1. Idrar Kiltirinden Izole Edilen E.coli Suslarinin Yillara Gére Antibiyotik Diren¢ Oranlari
Yillara Gore Direng¢ Oranlart* (%)

Antibiyotikler 1996-20012 2002-2007° 2008-2012°¢ p
AMP 70.20 67.44 62.06 v 0.385
AMC 33.40 38.73 37.48 A 0.497
cz 31.43 29.82 32.15 0.997
CXM 27.93 24.21 25.56 0.793
CRO 14.71 13.59 19.22 A0.103
IMP 4.16 2.30 2.85 v 0.470
TMP-SMX 50.51 48.91 47.83 0.801
NIT 23.90 10.49 8.55 W 0.179
GN 14.75 17.40 17.46 A 0.180
cip 12.27 23.16 30.98 AN 0.003
AK 7.02 6.58 5.85 0.690
FEP 2.73 14.17 18.43 ANo.018
SXT 26.01 51.36 52.29 AN.091
TZP 11.30 11.13 17.53 0.138
PIP 43.44 56.98 39.95 v 0.178
GSBL 8.09 10.61 28.17 A 0.027

Yillara gore; nitrofurantoin ve piperasilin antibiyotiklerine direncte azalma,

siprofloksasin, sefepim, kotrimoksazol ve genislemis spektrumlu beta-laktamaz (GSBL)
oranlarinda ise artma izlenmistir. Siprofloksasin, sefepim ve GSBL oranlarindaki artis istatistiksel
olarak anlamh bulunmustur
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A pooled analysis of the resistance patterns of Escherichia coli
strains isolated from urine cultures in Turkey: a comparison of
the periods 1997-2001 and 2002-2007

Melten IsIkGs AbBakAM, Husnu PULLURCL, C8Rr Hesat SIPAHL, Tansu YabiasHAM,

Belgin ARDIA, Sercan ULUSOY

Yontem ve gere¢: Yayimlanmis olan makaleler ii¢ ulusal veri tabani (Ulakbim Tiirk Medikal Literatiir veritaban, http:,
www.turkishmedline.com, http://medline.pleksus.com.tr) ve iki uluslar arasi (Pubmed and Science Citation Index) ve
tabaninda taranmustir.

Bulgular: Toplam 53 makalede (1997-2001 doneminden 28 makale, 2002-2007 doneminden 25 makale) 25577 |
coli kokenine ait veriye ulasilmistir. Bu kokenlerden 18.106': poliklinik hastalarindan, 7471i yatan hastalardan izo|




Table 1. The resistance rates of E coli strains isolated ﬁ'om

1997-2001 2002-2007 Total
% % % P
{Resastant/n) (Resistant/n) (Resistant/n)
Genlamicin 11.6 16.6 13.6
(822/7073) (77474671) (1596/11744) o
Amikacin 82 3 6.1
(387/4736) (96/3224) (48377960) o
Netilmicin 7.2 38 5
(127/1743) (128/3296) (255/5039) aar
Ciprofloxacin 16.6 24.1 20.1 0.0001
(1353/8149) (1705/7072) (3058/15221) 3
N , 20 18.4 19.1 B
Nitrofurantoin (558/2785) (624/3397) (1182/6182) 90
) 485 45.4 471
Co:Gimanmaie (4631/9543) (3626/7990) (8257/17533) G000
Ceftriaxone 93 83 89 a0
(588/6325) (279/3366) (867/9691) 4
Cefuroxime 163 20.6 185 0.0001
(757/4636) (999/4843) (1756/9479) H
o 37.7 24.4 315
Ant il mmlmete (1192/3159) (1321/4812) (2513/7971) KO0
. e 125 82 9
' =2
Piperaciifinltezohactzm (54/430) (171/2077) (225/2507) Ll
- 23 0.07 1
0.000
Toapee (6572822) (3/4182) (68/7004) :
s 13.1 12.4
= 2
L (36/450) (333/2534) (369/2984) a2

Poliklinik hastalarindan izole edilen kokenler degerlendirildiginde;
siprofloksasin, gentamisin ve GSBL oranlarinda 6nemli bir artis gorulirken,
amikasin, netilmisin ve kotrimoksazol direncinde anlamli bir azalma
gorulmaustur
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Authors’ Contribution: Nisel Yilmaz'"™ ™ Neval Agus™™, Sureyya Gul Yurtsever™™,

Eﬁﬁ?ﬁﬁw Husnu Pullukeu™® Zeynep Gulay™? Ayten Coskuner™, Sukran Kose'™,

[ staistca Anass Sohret Aydemir™, Nalan Gulenc®™, Onur Ozgenc™

Izmir'de 5 merkez
4534 poliklinik kaynakli idrar kiltird



Med Sci Monit, 2009; 15(11): Pi61-63 Yilmaz N et al - Antimicrobial susceptbilit of uropathogens Escherichia col..

Table 1. Antimicrobialresistance of urinary £, coliisolates (%).

Sex NG AMP AMC  OM (XK AK (N TP TMP-SKT CIP/NOR ESBL

oo J906%) 618 %6 25 182 83 Uy M A1 a1 183

W 10854%) 787 W1 43 BE BI N0 M2 I3 6B 2]

Total 4534 69 45 2 A1 % B4 13

F - Female; M - Male; AMP - Ampicillin; AMC— Amaoxicilin-clavulanic acid; CAM - Cefuroxime; CTX - Cefotaxime; TZP - Piperacillin-tazobactam;
AK - Amikacin; CN - Gentamicin; TMP-SXT - Trimethoprim-sulfamethoxazole; CIP - Ciprofloxacin; NOR - Norfloxacin; ESBL - Extended spectrum

Deta-lactamase; * Data include four hospitals.



Turk J Urol 2016; 42(1): 32-6 « DOI: 10.5152/tud.2016.90836

URINARY INFECTION
Original Article

Antimicrobial susceptibilities of Escherichia coliisolates as agents of
community-acquired urinary tract infection (2008-2014)

Nisel Yilmaz, Neval Agus, Arzu Bayram, Pinar Samhoglu, M. Cem $irin, Yeser Karaca Derici, Sevgi Yilmaz Hana

Tablo 1. 8975 E. coli susunun direnc oranlar (%)
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Yillar icinde TMP-SXT direncinin azaldigi,
siprofloksasin direncinin arttigi gortilmektedir (p<0,0001).



Son 10 yilda Uropatojen E.coli'lerde saptanan
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TMP-SXT direncinde azalma

= TMP-SXT, 1980’lerin basindan itibaren 6zellikle USE tedavisinde
sik kullanilmakta

= Yillar icinde direncin artmasi ve kinolonlarin piyasaya ¢cikmasiyla
beraber kullanimi azalmaya baslamistr.

= Direng oranlarindaki azalma kullanimin azalmasina bagh olabilir.

= Arman ve ark.nin yaptigi calismada, birinci basamak saglk
kuruluslarina USE sikayetleri ile basvuran hastalara ampirik
tedavide ilk siralarda kinolonlarin recete edildigi, nitrofurantoin
ve TMP-SXT'nin en az recete edilen antibiyotikler oldugu

goru I mu §tu r. Arman D ve ark, Mediterr J Infect Microb Antimicrob, 2012

= Direncte azalma olmakla beraber halen ylksek diizeyde!



Florokinolon direncinde artis

= Kinolonlarin USE tedavisinde siklikla ve ilk siralarda kullaniimasiyla
beraber kinolon direncli E. coli ginimuzde ciddi bir sorun

= Kinolon direnci; DNA giraz ve topoizomeraz IV enzimlerini
kodlayan genlerde meydana gelen kromozomal mutasyonlar ve
atim pompalari veya dis zar gecirgenliginde azalma nedeniyle
hiicre icinde ilag birikiminin azalmasina bagli

= Plazmid aracili kinolon direnci; Qnr olarak adlandirilan bu direncg
genleri tek baslarina kinolon direncine neden olmasa da kinolon
duyarlliginda azalma ve MiK degerlerinde artmaya

= Bu plazmidlerde aminoglikozid, beta laktam gibi diger
antibiyotiklerde dirence neden olan diren¢ genleri de
tasinabilmektedir.



doi:10. 1093 jac/dki 344

Joumal of Antimicrobial Chemotherapy (2005) 56, 914918 ]' A
Advance Access publication 20 September 2005

Risk factors for ciprofloxacin resistance among Escherichia coli
strains isolated from community-acquired
urinary tract infections in Turkey

Hande Arslan', Ozlem Kurt Azap'#*, Onder ErgoniiF and Funda Timurkaynak' on behalf of |
Urinary Tract Infection Study Group+¥

'Depanment of Clinical Microbiology and Infectious Disease, Baskent University Faculty of Medicine, Ank:
2 - - - T - - - o
Turkey; ~Infectious Disease Clinics. Ankara Numune Education and Research Hospital, Ankara., Turkey

Reveived 21 April 2005, rexwrned 11 June 2005; revised 1 August 2005; accepred 30 Augusy 2005

v'TK-USE E. coli siprofloksasin direnci risk faktorleri
v'Turkiye’nin alti farkl cografik bolgesinden 15 merkez

S TR AT SES SIS TSI LT J 4 TR RAI RS WSS SIS SIS J T PRSI AT T F Rl SRS L ML T L S R SRS W R F R T S BT S P R T T e R M e W W R

quinolones more than once within the last year, living ina ruralarea, having a urinary catheter, age >50 and
complicated infections were included in the model as variables and logistic regression was performed.
Results: A totalof 611 Gram-negative isolates were studied: 321 were isolated from uncom plicated UTl and
290 were isolated from complicated UTIl. E cof was the causative agent in 90°% of the uncomplicated UTis
and in 78%% of the complicated UTls (P < 0.001). Seventeen percent of E. colistrains isolated from uncom-
plicated cases and 389 of E. coli strains isolated from complicated UT| were found to be resistant to
ciprofioxacin. In multivariate analysis, age over 50 [odds ratio (OR): 1.6; confidence interval (Cl): 1.08-
2.47; P=0.020], ciprofioxacin use more than once inthe last year (OR:2.8; Cl: 1.38-5.47; P=0.004)and the
presence of complicated UTI (OR: 2.4; Cl: 154-3.61; P < 0.001) were found to be associated with cipro-
floxacin resistance. Detection of strains of E. coli producing extended-spectrum B-lactamase (ESBL)
enzymes was two times more common in the patients who received ciprofioxacin than those who did
not (159 versus 7.4%).

Conclusions: The increasing prevalence of infections caused by antibiotic-resistant bacteria makes the
empirical treatment of UTls more difficult. One of the importantfactors contributing to these highresistance
rates might be high antibiotic use. Urine culture and antimicrobial susceptibility testing are essential in
Turkey for patients with UTl who have risk factors for resistance, such as previous ciprofloxacin use.
Fluoroquinolone-sparing agents such as nitrofurantoin and fosfomycin should be evaluated as alternative
therapies by further clinical efficacy and safety studies.



TK-USE E. coli siprofloksasin Direnci Risk Faktorler

= Siprofloksasin direnci icin bagimsiz risk faktorleri
- >50 yas
- Son 1 yil icinde siprofloksasin kullanimi
- Komplike USE
= GSBL, siprofloksasin kullananlarda 2 kat yliksek (%15-%7.4)

Arslan H et al. J Antimicrob Chemother 2005

= Son 6 ay icinde kinolon kullanimi (l¢ giinden uzun siren kullanimda)
fekal florada kinolon direncli E. coli izolasyonu acisindan bir risk olarak
tespit edilmistir.

22



Diger Ulkelerde durum

Infect Dis Ther (2015) 4217223 ‘ ' CrassMark
DO 10.1007/5301 2101 5-0085.5 -

ORIGINAL RESEARCH

Antimicrobial Resistance of Escherichia coli Causing
Uncomplicated Urinary Tract Infections: A European
Update for 2014 and Comparison with 2000 and 2008

Gunnar Kahlmeter - Jenny Ahman - Erika Matuschek

*Fransa, Almanya, ispanya, Isvec ve Ingiltere

= Mesillinam, AMC, sefadroksil, nitrofurantoin, fosfomisin, siprofloksasin ve
trimetoprim duyarhliklari

#2000 ve 2008 yillarindaki ECO.SENS | and Il surveyans sonuglariyla kiyaslama

» Siprofloksasin ve trimetoprim direnclerinde artis
» Mesillinam, nitrofurantoin ve fosfomisin dnerilmekte



TOPLUM KOKENLi SUSLARDA GSBL

Genislemis spektrumlu beta laktamaz (GSBL) Ureten
bakteriler siklikla yogun bakim uGnitelerinde ciddi
enfeksiyonlara neden olmaktadirlar. Bununla birlikte son
villarda GSBL Ureten mikroorganizmalarla olusan toplum
kaynakli enfeksiyonlara da rastlanmaktadir /

o




= GSBL enzimleri klinik izolatlardan ilk olarak 1980 yillarinda
tanimlanmistir. Onceleri TEM ve SHV tipi gérilirken daha
sonraki yillarda ise CTX-M ve OXA tipindeki GSBL’lerin

sikhginda artis gorulmustar.

= Toplum kokenli GSBL lireten USE en énemli nedeni CTX-M
tipi beta laktamaz UGreten E. coli oldugu gortulmustir

= CTX-M-GSBL’ler TEM ve SHV den farkli olarak diger
bakterilerden plazmid veya transpozon aracili horizontal
gen transferi ile olusmaktadir.

Lancet Infect Dis 2008;8:159-166.

v M. Canan B, Cocdornds W st ol LIw:
St p Un Tuce u' Balos o surupe, J AN Shvaw
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Short Communication

CTX-M Type Extended Spectrum B-Lactamases in Escherichia coli
Isolates From Community Acquired Upper Urinary Tract
Infections at a University in the European Part of Turkey

Aygul Dogan Celik®*, Zerrin Yulugkural®, Figen Kuloglu®, Cafer Eroglu®, Sinem Torol*,
Haluk Vahaboglu®, Filiz Akata®

*Trakya Universitesi Tip Fakaltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD, Edirne, Turkiye.
*Ondokuz Mayis Universitesi Tip Fakaitesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD, Samsun, Turkiye.
“Kocaeli Universitesi Tip Fakoleesi, Enfeksiyon Hastahklari ve Klinik Mikrobiyoloji AD, Kocaeli, Turkiye.

Extended spectrum B-lactamase (ESBL) producing Escherichia coli has been an emerging etiologic agent in
the community acquired infections. We investigated the occurrence of ESBL producing E. coli 1solated
from patents admitted with community acquired urinary tract infection (UTI) to the hospital of the
Trakya University, Turkey during 2006. Eleven single patient isolates of E. colf harboring ESBL were identi-
fied among 30 E coli 1solated from pauents admitted with symproms corresponding to upper UTL CI’)& M
type ESBLs were detected 1n all 11 ESBL-producers by 1soelectric focusing and polymerase chai

screening. Sequence analysis revealed CTX-M-1 in one 1solate, CTX-M-3 in three 1solates and(CTX-M-15 )

1n seven isolates. ESBL-producing E. it 1solated from community acquired UTls are widesprea

European part of Turkey.



E. coli- ST 131 (Yuksek riskli klon)

= Son vyillarda dUriner sistem enfeksiyonlarindan GSBL
salgilayan ST 131 klonuna ait E. coli izolasyonu dinya
capinda giderek artmistir. E. coli ST131, 2000’li yillarin
basinda nadir gorulirken on yil icinde blactx-m-15 yapimi ile
birlikte arthig) gorulmekte

" Florokinolon ve sefalosporinlerin yaygin kullanimi sonucu E.
coli’nin populasyon yapisinda ortaya ciktigi dustinilmekte

= Ozellikle florokinolon direnci ve CTX-M tipi GSBL ile yakin
ilgisi bulunmaktadir. Siklikla beraberinde aminoglikozid ve
TMP-SMX direnci

Banerjee R et al. Antimicrob Agents Chemother 2014



E. coli- ST 131

= Yiksek riskli klon, hizli global yayillm ve virllansi
nedeni ile 6nemli |

- Uzun zaman konakta kolonize olabilme,
-Konaklar arasi etkin sekilde bulas,
- Yuksek patojenite ve uyum,

-Ciddi ve tekrarlayan enfeksiyonlara yol acma
yetenegine sahiptir



Emerging Escherichia coli O25b/ST131 Clone
Predicts Treatment Failure in Urinary Tract
Infections

Fusun Can,' Ozlem Kurt Azap,? Ceren Seref,' Pelin Ispir,' Hande Arsian” and Onder Ergonul®

'Department of Medical Microbiology, Kog University, School of Medicine, Istanbul, “Department of Infectious Diseases, Baskent University, Schoal of
Medicine, Ankara, and “Department of Infectious Diseases, Kog University, School of Medicing, Istanbul, Turkey

Back, 31
1131y Akut sistitte tedavi basarisizligindaki risk faktérlerinin tanimlanmasi

Meth ve E. coli ST131 ve diger potansiyel parametrelerin etkisinin of
E. L'Uh. i1 b I- I . I tl at-
ment.p O€lirlenmesi amaglanmistir | - for
phylogroup typing and using PCR with primers for O25b rfb and allele 3 of the pabB gene.

Resul vere
positive ESBL ve CTX-M-15 pozitifligi; ST131 klonu pozitif olanlarda oY,
cproflo: olmayanlara gore daha fazla (%60 vs %19 P=0.001) bulunmus zole

(TMP'SI‘I-\I L7770, il COITWIUAIIINC (/70 ). I I0DDIDMIIILG Jall wad o7 7w dsmu.\l Ll}’l\’ll\’ﬂﬁ“.lll. 't o ds;llll.‘l i LVll"ﬂl~1x.
and 25% against cefuroxime. Thirty-five of 294 (12%) isolates were typed under the 025/ST131 clone. The clinical
cure rate was 85% after the treatment. In multivariate analysis, detection of the O25/ST131 clone (odds ratio [OR], 4;
95% cc o vere
found 1 E. €0li ST131 klonu ile infekte olan hastalarda tedavi basarisizligi Lin-

olone- ST137 disi olan grupla kiyaslandiginda 4 kat daha fazla bulunmus  ith

q113l L CARE \NTANy Wy FTV Ny B S B =y N
Conclusom. In urinary tract mfutxun.s. the E. coli ST131 clone seems to be a consistent predictor of treatment

failure,

Keywords. E. coli; ST131; treatment failure; urinary.



Risk Faktorleri-1

= jleriyas (> 65Yy)

= Kadin cinsiyet

= DM

= Tekrarlayan USE

= Uriner girisim gecirmis olmak

= Saglikh kisilerde fekal tasiyicilik

Clin Microbiol Infect 2008; 14(Suppl. 1):144e153.
Yilmaz E et al ) Chemother 2008



Risk Faktorleri-2

= Daha 6nceki ab kullanimi (sefalosporin, penisilin, kinolon)

» Kinolon kullanimi GSBL Ureten suslarin seleksiyonuna katki
saglayabilir. Cunku kinolon direng genleri GSBL genleri ile
ayni mobil genetik elemanlar tzerinde tasinmaktadir.

» Enfeksiyon kontroliinde uygun ab tedavisinin secimi
anahtar rol oynamaktadir. Ozellikle 3. kusak sefalosporin
kullaniminin kisitlanmasi ile GSBL Ureten organizmalarin
prevalansi azalacaktir

Clin Microbiol Infect 2008;14(Suppl. 1):144-153



KARBAPENEM DIRENCI

~

GSBL ureten ve diger antibiyotiklere de direncli olan
Enterobacteriaceae’nin prevalansindaki artis, bu
enfeksiyonlarda karbapenemlerin ampirik kullanimini
tetiklemis ve karbapenem direncine yol acmistir.

\_ /




- o

SAGLIK MIZMET) FEXSTYONLAR
SURVEYANS AGI
Ml we AN llslvopn DIRE

ETKEN DAG  RAPORU

Bu rapor Ulusal Saghk Hizmaeti iligkili Enfeksiyonlar Strveyans Ag’na dahil olan
kurumlarin enfeksiyon kontrol komiteleri tarafindan bildirilen veriler kullanilarak

hazirlanmistir,



Tablo 6. Acinetobacter baumannii’nin etken oldugu saghk hizmet iliskili iiriner sistem enfeksiyonu tanilan icin antibiyogram sonuc dagilum, 2016.

Asemptomatik bakteritiri Semptomatik diriner sistem Uriner sistemin diger Kateter iliskili Griner sistem Toplam
enfeksiyonu enfeksiyonlan enfeksiyonu
Antibiyotik adi | Direncli Toplam Direncli | Direncli Toplam Direncli | Direncli Toplam Direncli | Direngli Toplam Direncli | Direncli Toplam Direncli
% % % %
Amikasin 8 16 50.00 43 57 75.44 8 9 443 611 72.50 502 693 72.44
Gentamisin 11 14 78.57 48 61 78.69 8 9 517 650 79.54 584 734 79.56
Imipenem 13 13 100.00 53 55 96.36 8 8 556 578 96.19 630 783 96.33
Kolistin 0 11 0.00 0 52 0.00 1 6 18 572 3.15 19 641 2.96
Levofloksasin 3 3 100.00 21 21 100.00 2 3 213 217 98.16 239 244 97.95
Meropenem 14 14 100.00 49 50 98.00 8 8 492 504 97.62 563 576 97.74
Netilmisin 3 3 100.00 11 13 84.62 1 1 139 203 68.47 154 220 70.00
Siprofloksasin 14 14 100.00 55 58 94.83 7 7 583 596 97.82 659 675 97.63
Tigesiklin 2 3 66.67 3 17 17.65 1 3 75 259 28.96 81 282 28.72

Tablo 10. Pseudomonas aeruginosa’nmn etken oldugu saghk hizmeti iliskili iiriner sistem enfeksivonu tanilar icin antibiyogram sonuc dagihm,

2016.
Asemptomatik bakteriliri | Semptomatik tiriner sistem Uriner sistemin diger Kateter iligkili triner sistem Toplam
enfeksiyonu enfeksiyonlar enfeksiyonu
Antibiyotik adi Direncli Toplam Direncli | Direncli Toplam Direncli | Direngli Toplam Direncli | Direncli Toplam Direncli | Direngli Toplam Direncli
% % yaN % %
Amikasin 7 16 4375 24 137 17.52 6 16 37.50 174 677 25.70 211 846 24,94
Gentamisin 9 19 4737 41 168 2440 9 24 37.50 244 811 30.09 303 1022 29.65
imipenem 7 12 58.33 53 132 40.15 11 13 8462 298 662 4502 369 819 45.05
Kolistin 1 12 833 3 101 297 1 8 12.50 35 493 7.10 40 614 6.51
Levofloksasin 4 5 80.00 16 46 3478 1 3 33.33 121 264 4583 142 318 44.65
Meropenem 10 12 83.33 37 108 3426 7 10 70.00 267 533 50.09 321 663 48.42
Piperasilin- 9 15 60.00 63 147 42.86 10 19 52.63 356 726 4904 438 907 48.29
tazobaktam
Sefepim 5 7 7143 48 131 36.64 6 13 46.15 278 626 4441 337 777 43.37
Seftazidim 11 16 68.75 439 153 32.03 10 22 4545 324 760 4263 394 951 41.43
Siprofloksasin 12 16 75.00 46 149 30.87 10 17 58.82 301 732 4112 369 914 40.37
Tobramisin 1 3 33.33 3 42 7.14 1 - 25. 54 187 28.88 59 236 25.00




Tablo 14 Alebidetla prenavonfas s ecken oldugua saghk hizmen iliskll driser sistem enfeksivonn randar icin antibivogram sonue dagubuns 2016,
Asemptomatik baktenur | Semptomatik urmer sistem Urines sistemin diger Wateter digkili urmer sistem Toplam

Antbiyotik adi enteksrypons erdeksigonisn enteksiyonu

Direngli Toplam Diresgli | Direngli Toplam Direngli | Direngli Toplam Direngli Diresgli  Toplam Direnli | Direngli  Toplam  Direngli

» * » %
amikasin 12 32 4375 20 35 4.682 13 48 1228 3e4a 579 1623 35.46
Amoksisiin- 1z M4 7500 190 256 74 25 ES 220 2473 1021 1243 £2.07
Mavulesat
Ampisdin 30 0 10000 293 205 9.32 44 45 1032 92893 1388 a0 .00
Ampisdin- 4 4 10000 57 0 £143 2 14 134 2055 103 n £5.04
sifbaklan
Gentamisn 13 - 5254 67 373 4.7 28 54 1361 50.70 03 1822 £3.56
—imipenem i A apse ] a0 0w 351 | 0 a5 WS AA8 | 55 159 e |
Kolistin 2 19 1033 11 115 9.57 2 20 - 1905 148 852 17.37
Levofloksask 6 ] 7500 pes a1 34.15 5 6 23 7130 184 pas .19 |
Hosceeoto = 1< A7 27 54 255 2109 a2 a5 2 5179 566 1259 £4.96
Netimisin 3 7 4256 1 ar 4.0 3 3 134 208 138 21 3,90 l
Pigeranibn- % A 647 2835 ™ £33 £ | 55 19 R4 1505 1751 7453
tazobaktam
Sefepim 2 % gLa2 159 227 To.4 22 30 = gala2 926 17 73.08 |
Sefoksizin < 7 57.14 27 7 35.05 4 12 317 6435 239 415 57.59
Setotaksim 3 5 G230 7 13 %40 5 11 31 6648 zr 518 6301 l
Seltazidion 0 ol A0 00 24) 207 g4 38 45 1084 RS &S 1237 1461 FLAT
Sefuiakson % 31 8327 255 307 B4z 34 39 l0s4 8531 1232 1841 £5.50 l
Siproficksasin 12 0 €000 7 323 sL80 23 45 1ne pp i 1090 1625 67.04
Tobeamisin 4 5 anco a3 54 6111 4 5 122 7131 128 185 eaaz |
Table 18. L colf'min ecken oldugu sazhk hizmeti slizkoli drimer sistem enfeksivonu tamlar icin anttbivogram sommng da 2016,
Aswmnploesalik babteun | Seagdomatik iioes sistem Uriner sSistermin diges Kateter dighili Griner sslem Toplun

Antibiyotik sdy wnfekniyoms enfeksigunian enleksivony

Direnghi  Toplsm  Direngli | Direngli  Toplam  Direngli | Direnghi  Toplam  Diresgli | Direngli  Toplam  Direngli | Direngli  Toplam  Direngli

% % /R % %

Amlikasin 5 55 9.08 = 259 12.83 17 103 161 256 1551 12.95 382 22 17.21
Amoksisiin- k< a3 7347 97 06 7315 56 a7 6437 -0 1217 7.8 1283 175 7284
klwsulanat
Ampistin a 55 B304 418 475 s B 96 8750 1145 1510 579 1693 1936 .45
Ampisdin- 3 7 47 86 73 «K 744 24 35 6857 138 72 & 12 288 4127 €2.9
sulbaktam
Gentamizn 32 73 LR 02 578 4.5 &L 122 3224 558 1778 33.63 876 2563 415
igensn: 1 S s =3 222 JLE = ac e s2 1292 712 113 1355 609
Mesopenam 2 as 465 [ A1 106 i 13| 1127 115 W05 11 129 1160 4,84
Ketdmisin a L 0co 1 46 230 5 11 4545 35 122 160 51 185 21.57
Fiperasiin- 2 58 4828 120 524 4.0 &L 103 4190 34 1700 .24 1146 2397 47.81
tarobaktam
Setepim 27 7 7297 243 329 62.72 33 633 ss8 .07 937 1362 .03
Setokzitin 11 1 bel pL 2 22.95 ¥ pe L) a5 5.9 191 045 29,01
Sedotaksim 10 20 5000 102 n? 47m 31 309 637 485 452 920 49.13
Settazidin b > bslb blPe] 59 L B3 @ LRl 1538 N.X 13% 1929 8.9
Sediriskeson 57 50 7400 315 465 6774 73 1010 1386 7287 | 1438 0m LA
Tobramisin < g soco 38 7C 429 6 n 129 4243 135 253 42.41




Enterobacteriaceae’da karbapenem direnci

diunyada hizla artmakta

Resistance trends in the largest US and European studies of carbapenem-resistant Enterobacteriaceae.

Scope and period Denominator® Numerator( s) Measurement Result Reference
266 US hospitals (inc Alaska, Hawaii, 1,969,315 667,004 Enterobaderiaceae Proportion Increase in proportion This study
and Germany ) 2005; 2008-2012 and rate stable rates
2039 US hospitals 2009-2010 versus 81,131 19,642 Enterobacteriaceae Proportion Stable Sievertet al.,
2007-2008 2013
14 haspitals in Europe 1998-2007 36679 10,241 Enterobacteriaceae Rate Ammerlaan
et al, 2013
12 US medical centers 1998-2008 27289 13,001 Enterobacteriaceae Rate Stable Rhomberg and
Jones, 2009
287 dinical laboratories in the 500,000 K. pneumoniae 5558 carbapenem-resistant Proportion Braykov et al.,
United States 999-2010 isolates K. pneumnoniae 2013
200 US hospitals 1998-2010 187 359 Klebsiella spp. 8056 carbapenem-resistant Proportion Sanchez et al,,
K. pneumornae 2013
28 countries in Europe 2008-2011 14549 K. pneumoniae 1323 carbapenem-resistant Proportion Increase for K. pneumonige  EARSNET,
59326 E. col K. pneumoniae in 3 countries 2012
24 carbapenem-resistant E. coli Increase for E coliin 13
countries
69 laboratories m LA, CA 2010-2011 814 case reportsof 675 confirmed cases of carbapenem Rate Emerging and high in long- Marquez

83 medical centers in United States,

Europe, and Latin America 2007-2009

suspected carbapenem-
resistant

K. pneumoniae infections
15948 E. coli and Klebsiella

Spp.

resistant K. pneumoniae infections

Carbapene me-resistant and
carbapenemase -producing
E.coli and Klebsiella spp.

term acute care settings

e

et al, 2013

Castanheira
et al, 2011

* Total number of isolates examined for the study.

flemer Nevmbered poem) Ddoewe ¥ 3515V 000



CAESAR’a gonderilen Turkiye verisi -
Ulusal Antibiyotik Diren¢ Oranlari (2013-2015)

E. coli K. pneumoniae
Antibiyotik simifi 2013 2014 2015 2013 2014 2015
Aminopenisilinler (R) 57 . %76 7B up up uD
3. kusak sefalosporinler (R} 44 %29 %28 250 %45 Tedd
3. kusak sefalosporinler (4R} 745 rA7 %48 250 %42 A48
Aminoglikozitler (R) 22 A8 %49 %30 Hag %52
Florokinolonlar (R} 41 %36 %51 Y3d %52 Y68
Florokinolonlar (1+R] %42 %39 %53 %39 61 %70
Karbapenemler (R) %4 %1 . %2 % T %30
Karbapenemler (IR} %5 %2 %5 < %15 %31 %5 >
Cok ilaca direng (R) - %14 | %16 = %

& World Health
v Organization Tirkiye'nin 3 Yilhk

e T CAESAR Verisi

CAESAR: Central Asian and Eastern European Surveillance of Antimicrobial Resistance

Karatuna O; Caesar Agi, 3 Yillik Tarkiye Verileri



Karbapenemaz ureten Enterobacteriaceae

_ AKTIF HIDROLITiIK PROFIL S
AMBLER SINIF ENZIM = INHIBITOR
BO LG E 3 KUSAK SS MONOBAKTAMLAR | KARBAPENEMLER
SINIF A KPC,GES SERIN + + + APBA,PBA
SINIF B .
(MBL) IMP, VIM, NDM  CINKO + = + EDTA,DPA
LI OXA-48 SERIN - + + YOK

(Oksasilinaz)

Karbapenemaz disi direnc mekanizmalari:

« B-laktamazlarin asiri Gretimi (GSBL veya AmpC) +effluks pompasi

« Porin kaybi

» Gecirgenlik azalmasi




Karbapenemaz ureten Enterobacteriaceae

= Karbapenamazlar neredeyse butin beta-laktamlara
dirence neden olabildikleri ve plazmidlerle transfer
olabilmeleri nedeniyle buylk 6neme sahiptir.

= Karbapenemaz Uureten suslar genellikle diger direnc
mekanizmalarini da tasidiklari icin coklu direnclidirler

" Karbapenemaz Ureten Enterobacteriaceae
enfeksiyonlari yliksek mortalite hizlari ile iliskilidir



KPC NDM
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In Vitro Activity of Imipenem against
Carbapenemase-Positive
Enterobacteriaceae Isolates Collected by
the SMART Global Surveillance Program
from 2008 to 2014

SMART
= Global siirveyans programi
=2008-2014 villart arasi 55 ulkeden 217 laboratuvarin katildig

intraabdominal ve USE’larindan izole edilen Gram-negatif bakterilerin
AMD

=103960 izolat, 35307 USE
= %60 E. coli, %18 K. pneumoniae



TABLE 4 Digribution of carbapenemase genes in characterized Erterobactelaasie isolates by country, 2006 to 20147

Country (total no, of Isolates

No. of carbapenamase:

No. of kolates carrying specified carbape ne mase genes” (% of

No of Imlperem susceptible

wllected parcountry; years of No.ofsies positive ko lates sarapenemI e ki Sotu) Bolates (% of arbapenamase-
study parti ipation) per country (% of ko lates collected) KPC OXA-4- Nk NOM mp VM pos itive ko kates)
Africa
Egypt 304; 3) 2 32 (105) 0 pa) 15 (46.9) 19 (5941 000 10.0) 2169
Kenya(sa 2 1 1.0 oaq) 000 10109 oo o o
Morocco (838 %) 2 22008 1(4.5 21(955 104.5 0 olada 14638
Scuth Africa (2 70%; 7y 6 710.3) oo 2(288) 2(286) o) 10143) 10143)
Tunisla (1020;4) 2 33 (3.2 R 32 (970 1{30) Dl a¥al} 1030 81242)
Ada
Hong Kong (1482 7) 2 o0
India (1,110; 2¢ 9 76 (6.8) apg T2 oy m 1013 a0 21281
lpan (583 % 4 7.3 olad o olad 7(100) 0@ 2(285)
Kazakhstan (279 3) 1 00.0)
Korea, South (1,382, 7) a ona
Mdayda (1,220: 7) 2 1021) oo 009 10109 o 0 0
Singapore (1.65% 7) | o0
Tatwan (5929; /) 9 10.2 20222 ono 0100 5 (55.5) 2222 22221
Thaland (105G ) 2 sas ofad 0000 2(40.0) 3(eaa 0 0
Vietnam (2 602 7) * aen 799 111155 55 (77.8) 000 010.0) 1142)
Eurcpe
Croatia (461; 4) 1 7019 10143 10143) 010.0) aRg L Ll adal]
Czech Republic (372 %) 1 1003 ojad) 0000 o(aw 0. 10100 0{a.a
Egtonla (701; &) 2 0100
France (3252; 7 ! 200 0p0 2100 Q100 000 000} 21100
Germany (3.521: 7 7 802 5 (62.5) 20250) alad 00 10125 00
Greece (1,34; 7) | 132 (10.0) 103 (780) oo 108 0.0 1 235) 110.8)
Hungary 1,270; 5) 2 4103 opa 112%0) Q0.0 oRa IS0 oRa
haly (2687;7) 4 85 (3.2 a7 (7r si58 o(ad aw 150174) 10.2
Latdia (854 7) 1 000
Lithuania (957; 7) 2 R aXl]
Portugal (2412 7) 3 2001) 2(100) 000 a(ad 0{ad) 0o 0{ad)
Rormaria (1,181; &) 2 1701.4) ofo.o) 91529) 6(35.3) o{0.0) inre inre)
Serbia (894; 4 ) &6 (7.3 1115 12118.5) 5 185.2) ana ang 2030
Slovenia (532 4) 1 102 ofaa) 1(100 ojad a(aa) aad a(ad
Span (9.295; 1) 12 30(0.3) anoc gRey) o(o.0) 0(0.0) 19(633) 40133)
Switmrland (149; 2) 2 Lk
Turkey (2,295; 7) 5 100 (4.4) otag 94 (4.0 S50 otad 40400 Wiz ——
United Kingdom (1,587 7) ] 1{a1) 00.0) 11100 ole. 010.0) 010.0) 010.0)



Occurrence of carbapenemase-producing Klebsiella
pneumoniae and Escherichia coli in the European survey of
carbapenemase-producing Enterobacteriaceae (EUSCAPE):
a prospective, multinational study

Lancet Infect Dis 2016

Hospitals Number of Confirmed carbapenemase-producing K pneumoniae isolates Other
submitting submitted (n, %)*
carbapenem carbapenem
non-susceptible  non-susceptible
K pneumoniae K pneumoniae
isolates (n) isolates

KPC (n, %) NDM (n%) OXA-48-lke(n %) VIM(n %) Total(n %)

[ Turkey 4 124 0(0) @ 98 79.0) 5(4-0) 112(303)  12(97)
UK-England and 15 47 14(29-8) 3(64) 7 (14:9) 1(2.1) 25(532) 22(468)
Northern Ireland
UK-Scotland 4 8 0(0) 0{0) 0(0) 0(0) 0(0) 8 (100)
Total 251 1203 93(@77) 310(25-8) 68(57) 850(707) 352(293)

Hospitals Numberof Confirmed carbapenemase-producing E coli isolates Other (n, %)*

submitting submitted

carbapenem carbapenem

non-susceptible non-susceptible

Ecoliisolates (n) E cdliisolates (n)

KPC (n, %) NDM (n %) OXA-48-like VIM(n %) Total(n %)
(n %)
| Turkey 1 2 0 (0) 1(45)  19(864) — 0(0) 20(90-9) 2(91)
~England and I 79 UT0) T(33) 570 0] B(207) 220793)

Northem Ireland
U¥-Scotland 5 74 0(0) 1(59) 0(0 0{0) 1(5-9) 16(94-1)
Total 105 194 1402) 003 (@@2) o 7@97)  117(603)




S-08 32. ANKEM Kongresi

Ulkemizde Karbapenem Direncli Enterobacteriaceae Uyelerinde Direncten Sorumlu Enzim Tiplerinin
Arastinlmasi: Cok Merkezli Calisma

Avyse Nur Sarll, Zeynep Gijlayz, Murat Tellis, Serap Sﬁzﬁk", Deniz Gijrs, Klimud Adsi Kolistin Direnci Ve
Karbapenemazlarin Epidemiyolojisi Alt Calisma Grubu®

*Dokuz Eyliil Universitesi, Tibbi Mikrobiyoloji AD, izmir ve SANKO Universitesi, Tibbi Mikrobiyoloji AD, Gaziantep

*Dokuz Eylil Universitesi, Tibbi Mikrobiyoloji AD, izmir

“Adnan Menderes Universitesi, Tibbi Mikrobiyoloji, Aydin

Tiirkiye Halk S3ghs Kurumu, Mikrobiyoloji Referans Laboratuvan Daire Baskanligi, Ankara

sHa«:ettepe Universitesi, Tibbi Mikrobiyoloji, Ankara

*KLIMUD ADSI Kolistin Direnci ve Karbapenemazlanin Epidemiyolojisi Alt Calisma Grubu (Bkz Notlar)

- 2015 yili- 19 sehir- 30 merkez- En genis ve ¢ok merkezli calisma
e

Son \
yayllr 266 K. pneumoniae, 5 E. coli

gia'reb’f (Toplam 278 Karbapenem R Enterobacteriaceae)
Bu ¢a

GERE 171 (% 61.5) OXA-48
karbz

enzin 64 (%24.1) OXA'48 + NDM
pneu 39 (%14) NDM

oxytc
suL KPC

(n=67
e OXA-48 en yaygin

genle

sont - NDM giderek artmakta

;‘f_‘;"‘ Diger direng genleri de izlenmeli
OIge

Daha

de
*m
an

en

'

de
an
an

rer

6
fir.
ek

arttigi gorulmektedir. Ayrica KPC pozitif bir izolatin da bulunmasi, OXA-48 ve NDM disinda diger

karbapenemaz direng genlerinin de izlenmesi gerektigini dusundarmektedir.



KPC-producing Klebsiella
pneumoniae, finally targeting

Turkey

J. Labarca™®, L. Poirel'"?, M. Ozdamar®, S. Turkogiu™,

E. Hakko® and P. Nordmann'—
New Microbe New Infect 2014, 2: 50-51

Romanya’dan gelen bir hastada saptanan ve KPC-2
urettigi belirlenen izolat kolistin ve meropenem
tedavisi sonrasinda kolistine direnc¢ kazanmistir



K. pneumoniae’da karbapenem direnci

KPC ST258 (Yuksek riskli klon)

KPC-2 Ureten K.pneumoniae izolati uluslararasi ST258 klonunun
bir Gyesidir

K. pneumoniae ST258 yuksek riskli klonun prototipi

K. pneumoniae ST258, aminoglikozid, beta-laktam, florokinolon,
MLS-B, kloromfenikol ve TMP-SMX gibi coklu antimikrobiyal
direnc determinantlarina da sahiptir.

K. pneumoniae ST258 klonu icinde en korkulan bulgu,
karbapenemaz Ureten K. pneumoniae izolatlarinda son care
olarak kullaniimakta olan kolistine karsi direncin ortaya cikisidir.



Karbapenem veya florokinolon kullanimi ile

karbapenem direncli Enterobacteriaceae arasinda
baglanti?

Carbapenem-resistant Enterobacteriaceae and the correlation between

carbapenem and fluoroquinolone usage and resistance in the US military
health system™

Diagnostic Microbiology and Infectious Disease 81 (2015) 119-125

Amerika Birlesik Devletleri’'nden yapilmis olan bir calismada toplam
266 hastanenin verileri incelendiginde florokinolon kullaniminin CRE
enfeksiyonlari acisindan anlaml bir risk faktori (p=0.0007) oldugu
bildirilmis olmasina ragmen karbapenem kullanimi acisindan
anlamlilik saptanmamis

Bloodstream Infections Caused by Metallo-B-Lactamase/Klebsiella pneumoniae
Carbapenemase-Producing K. pneumoniae among Intensive Care Unit Patients
in Greece: Risk Factors for Infection and Impact of Type of Resistance on

Qutcomes Infect Control Hosp Epidemiol 2010;31:1250-6.

Antibiyotik tuketimi ile baglanti bulunmamis



Diger Risk Faktorleri

Immun supresyon

leri yas

Yogun bakim Unitesinde yatis

Daha 6nceden antibiyotik kullanimi

Hastanin kolonize olmasi

/>Antimikrobiya| ilaclarin kullanimiyla ortaya c¢ikan secici baski, ylksek riskli\
klonlarin intestinal kolonizasyonuna ve ardindan enfeksiyonlara yol agmaktadir.

»Klinik olarak risk altinda bulunan hastalara yiksek riskli klonlari hizli/erken
tanimaya yonelik tani testlerinin gelisimi ve uygun tedavi, bu klonlarin yayilimini

Qurduracak‘nr j

Carbapenem Resistance: A Review

Paaes S50 edow V37 2nd 10e K Dvakne?

Med. Sa. 2018, 6, 1;



KOLISTIN DIRENCI
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Yillar icinde karbapeneme direncli suslarin artmasi yeni
tedavi arayislarini getirmistir.  Eski bir antibiyotik olan
kolistin tekrar kullanilmaya baslamistir
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Kolistin Direncli Enterobacteriaceae

= Kolistin 1962°de klinik = Son 50 yildir kullanimda

kullanima girmistir. ..
5 ? = Ozellikle tavuk ve domuzlarin

= 1980'lerde kullanimin ishalli hastaliklarin tedavisinde
engellenmistir (Ciddi kullanihiyor

nefrotoksik ve nérotoksik) o
= 2012 yilinda AB’ne uye 19

= 2010°da Turkiye'de ruhsat ulkede kolistin hayvanlarda
aldi (IV form) insanlardan 600 kat daha fazla
tuketilmis (ECDC ve EFSA)
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Kolistin Direnci-Mutasyona Bagli/Adaptif

1. Bakteri (-) yuklii yiizey 2. Bakterilerin dis membran
LPS’lerinin ve Lipid A yapisinin proteininin OprH asiri
degisimi sentezlenmesi ve membrandaki

. Mg+2 yerlerine gegmesi
* PmrA-PmrBregulatorsistem PmrEve

PmrFIJKLM gen ekspresyonunu saglar * PhoP-PhoQregulatuarsistem

OprHgen ekspresyonunu saglar.

1 079 T el (Il i OprHproteinleri sentezlenir,

etanolaminekler ve lipidA’ya

aminoarabinozilistirir, boylece ekzojenpoliaminlerile dusuk
katyonikpolimiksinlerinbaglanma magnezyum konsantrasyonu
affinitesiazalir regulatorsistemi uyarir ve

kolistinlerinbaglanmasini engeller
=" PmrA-PmrBregulatuarsistem PmrEve

PmrHFIJKLMgen ekspresyonunu
uyaran cevresel faktorler; Disuk pH,
Distk magnezyum konsantrasyonu,
—Yiksek demir konsantrasyonu



Plazmid aracili kolistin direnci

= Kasim 2015

= Enterobacteriaceae’de, plazmid aracili kolistin diren¢ geni (mcr-1
geni) bildirilmistir.

= Perakende olarak satilan etlerde ve hastanede yatan hastalarda
bulunmustur

Liu Y-Y, Wang Y, Walsh TR, et al. 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: 161-68

= mcr-1 geni kitalarin coguna yayilmis olup,

= Gida hayvanlarindan, cevresel orneklerden, enfekte
hastalar & uluslararasi seyahat eden asemptomatik
kisilerden uretilen bakterilerde gosterilmistir

RL Skov, DL Monnet. Plasmid-mediated colistin resistance (mcr-1 gene): three months later, story
unfolds Euro Surveill. 2016



Countries reporting plasmid-mediated colistin resistance encoded by mcr-1

Isolate sourcels):

[ Animals [ |Humans [ Animals and humans [ Animals and environment [l :3:’";:3;:‘:;‘::?

Data source: Al-Tawfig, 2. A., Laxminarayan, R. & Mendelson, M. How should we respond to the emergence of CDDE P w‘.o;mn
plasmid-mediated colistin resistance in humans and animals? Int. J. Infect. Dis. 12016). doi-10.1016/).ijid.2016.11 415 Econoenics & Policy
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Identification of a novel plasmid-mediated colistin-

: : ey . . Diger
resistance gene, mcr-2, in Escherichia coli, Belgium, June direnc
2016 genleriyle

birlikte!!

BB Xavier'*>, CLammens *>?, R Ruhal **?, S Kumar-Singh 74 P Butaye **7 (|H Goossens *>7, S Malhotra-Kumar '*?
Euro Surveill. 2016;21(27):pii=30280.

Novel Plasmid-Mediated Colistin

Resistance Ge 'n Escherichia coli

Wenjuan Yin,* Hui Li,* Yingbo Shen,* Zhihai Liu,» Shaolin Wang,* Zhangqi Shen,*
Rong Zhang,® Timothy R. Walsh,© Jianzhong Shen,® Yang Wang®

May/June 2017 Volume 8 Issue 3 e00543-17

Novel plasmid-mediated colistin resistance mcr-4 gene

in Salmonella and Escherichia coli, Ttaly 2013, Spain and
Belgium, 2015 to 2016

ACarattolit, LVilla®, C Faudi**, L Curcio *, S Orsini v, A Luppi ¢, G Pezzotti *, CF Magistrali *
Euro Surveill. 2017;22(31):pii=30589.

Multiplex PCR for detection of plasmid-mediated
colistin resistance determinants, mcr-1, mcr-2, mcr-3,

mcr-4 and mcr-5 for surveillance purposes

Euro Surveill. 2018:23(6):




Editare 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 mcr-2) Arastiran Cok Merkezli

Calismaya Ait Sonuclar

Results of a Multicenter Study Investigating Plasmid Mediated
Colistin Resistance Genes (mcr-1 and mcr-2) in Clinical
Enterobacteriaceae Isolates from Turkey

Ayse Nur SARI"?, Serap SUZUK?, Onur KARATUNA?, Dilara OGUNC’, Ayse Esra KARAKOC®,
Zeynep CIZMECI’, Hikmet Eda ALISKAN®, Fisun COMERT®, Mustafa Zahir BAKICI',
Nezahat AKPOLAT'!, Fatma Feriha CILLI'4, Yasemin ZER'?, Aysel KARATAS'®, Bahar AKGUN
KARAPINAR'®, Gulgin BAYRAMOGLU'®, Melda OZDAMAR'/, Fatma KALEM'®, Nuran
DELIALIOGLU'?, Elif AKTAS?, Nisel YILMAZ?!, Saban GURCAN??, Zeynep GULAY'

= 22 merkez, 329 Enterobacteriaceae izolat,

" mcr-1 ve mcr-2 saptanmadi



Mobil Kolistin Direncinin Tiirkiye Rezistom Ekosistemindeki ilk Sinyalleri: Besin Kaynakl E. coli
Suslarinda mer-1 Geninin Tespiti

Cemil Kiirekgi', Muhsin Aydin’, Ufuk Nalbantoglu®*, Aycan Giindogdu®®

! Mustafa Kemal Universitesi, Veterinerlik Fakiiltesi, Gida Hijyeni ve Teknolojisi Bélumii, Hatay
% Adiyaman Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Bolimii, Adiyaman.

*Erciyes Universitesi, Mithendislik Fakiiltesi, Bilgisayar Mithendisligi Bolimi, Kayseri

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

*Erciyes Universitesi, Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Kayseri.

Amag: Plazmid-aracili-kolistin-direnci geninin (mcr-1) bulunmasinin ardindan, kolistin direncinin potansiyel bir hizla
yayllmasi endisesi artmistir. ilk bildirimin ardindan, diinyanin birgok tilkesinde klinikten, hayvan/gida kaynaklarindan ve
su numunelerinden 6rneklenen Enterobactriaceae suslarinda mcr-tip geninin varligi raporlanmistir. Fakat Tirkiye'den
mcr-tip gen pozitifligi yoninde her hangi bir rapor yayimlanmamistir. Bu ¢alisma ile, tavuk etinden kiiltiirlenen E. coli
suslarinda mcr-tip kolistin direng geninin arastirilmasi amaclanmistir.

Yontem: Bu calismaya 3 farkli sehirdeki kasap/marketlerden temin edilen 80 tavuk eti 6rnegi dahil edilmistir. Kolistin
direngli E. coli'ler >1 pg/mL kolistin ilaveli MacConcey agardan izole edilmistir. mcr-1 ve mcr-2 varligi PZR ile test
edilmistir. PFGE ile PZR pozitif E. coli suslarinin pulsotipleri belirlenmistir. Farkh pulsotipteki E. coli suslari ve plasmidleri
ticari kit ileizole edilmis ve illumina-NextSeq500 platformunda tiim genom sekanslanmistir. Genom birlestirmenin
ardindan, her bir susun MLST tipleri, direnc¢ gen igerikleri ve mcr-tipleri biyoinformatik analizler ile ortaya konulmustur.

Bulgular;_80 tavuk etinden 4 adet kolistin direncli mcr-tip pozitif E. coli susu (A1, AS, A7 ve A9) izole edilmistir. PFGE
analizine goére Al ve A7 ayni pulsotip bulunurken, AS ve A9 6zgtin pulsotip olarak raporlanmistir. A1, AS ve A9 suslari ve
plazmidleri icin dizileme yapilmistir. Tum genom sekans analizine gore tiim suslardaki kolistin direnc genleri mcr-1 ile
%100 aminoasit benzerligi gdstermistir. A1 ve AS suslari ayni MLST profiline (ST-83) sahipken A9susunun ST-21 oldugu
bulunmustur.

Sonug: Ulkemizde yapilan calismalarda klinik izolatlarin negatif oldugu, ekibimiz tarafindan yiiriitiilen calismalarda ise
klinik izolatlara ek olarak insan metagenomu ve atik su metagenomununda mcr-tip genler icin negatif raporlanmistir. Bu

calisma ile, bilgimiz dahilinde, (lkemizde ilk defa mecr-1 gen varligi gésterilmistir.

13. Antimikrobik Kemoterapi Gunleri, 2018



Kolistin Direnci-Tiirkiye (UMADSS)

Kolisitin Kolisitin Kolisitin
Bakteri Adi izolat Sayisi (%) | Calisilan Direncli Direnc Yontem
Izolat Sayis1 | izolat Sayisi | Orani
E. coli 4342 (% 23,8) 2742 83 % 3 (1.2) DD, GS, OT
K. pneumoniae 3218 (% 17,6) 2262 395 % 17,5 (11,3) | DD, GS, OT
P. aeruginosa 1466 (% 8) 1038 56 % 5,2 DD, GS, OT
A. baumannii 2751 (% 15,5) 2322 155 % 6,7 (2,8 DD, GS, OT

SB, HSGM UAMDSS 2016 yili verileri



Kolistin Direnci-INFLINE, Saghk hizmetleri ile iliskili Uriner
sistem enfeksiyonu

: Semptomatik | Uriner sistemin | Katater iligkili
) Asemptomatik | _ . ’ i o )
Bakteriler g uriner sistem diger uriner sistem Toplam
bakteriiiri X : .
enfeksiyonu enfeksiyonlari enfeksiyonu

A. baumannii 0,00 0,00 16,67 3;15 2,69

P. aeruginosa 8,33 2,97 12,50 7,10 6,51

K. pneumoniae 10,53 9,57 10,00 17,37

ANFLINE, Raporlar 2016 Etken Dagilimi ve Antibiyotik Direng Ozet Raporu



KLIMUD 2017
= Ocalan ve ark., Ankara EAH
idrar ornekleri
E. coli % 3, Klebsiella spp. % 10, Pseudomonas spp. % 7, Acinetobacter spp. %
3, Proteus spp. % 5

AMK-2018
= Karatas ve ark, istanbul EAH

idrar ornekleri

E. coli % 2, Klebsiella spp. % 32, Pseudomonas spp. % 3, Acinetobacter spp. %
3, Proteus spp. % 34

ANKEM-2018
=Giiner ve ark, EUTF, izmir
Kan kultar
E. coli % 10.5, Klebsiella spp. % 26.3, Pseudomonas spp. % 5.3, Acinetobacter
spp. % 0



Kolistin-ADT 3¢ EUCAST imxme

Bebanns ba bty o) [ waal Mrvam gy sed | aboo ot (osaens
e Domed  Seews 3 B

i _ Recommendations for MIC determination of colistin (polymyxin E)
X EUCAST ESE e - As recommended by the joint CLSI-EUCAST Polymyxin Breakpoints

§00M WG (BN BTN YR 81 1141

Working Group
— G e ot . Colistin (polymyxin E) MIC determination is associated by several methodological
ErAN vowy ,.,,c,,,l;'.',.-‘ﬁ:‘,":z‘?:;‘;.,..'ﬂ‘f.: c,':o:e;m. issues. The issues have been extensively investigated by the CLSI-EUCAST joint
Polymyxin Breakpoints Working Group and the following method for determination of
3. Antimicrobial susceptibility testing of colistin - problems detected colistin MIC was agreed:

with several commercially available products.
1. Reference testing of Enterobacteriaceae, Pseudomonas aeruginosa and

This warning was rssued July 2016 and mogiiied and extended 26 August and 28 Acinetobacter Spp. is by the 1SO-standard broth microdilution method (20776-
November, 2016 The current text is from|20 June 20t 7)and 13 & summary of the preyious 1). Note:
WRTHNGS and CILdes 1he resits falowng further 1esting of more brath nvcrodilution tests i a C.alion -a dj ted Mueller-Hinton Broth is used

and more oVgansms. Warnings vwill b8 modifed or removed when ISSOEs have been
resohved

b, No additives may be included in any part of the testing process (in
particular, no polysorbate-80 or other surfactants)
c. Trays must be made of plain polystyrene and not treated in any way

Antimicrobial susceptibility testing of colsstn has baen fraught with difficulties. A joint before use

EUCAST ang CLSI subcammittaq racerntly issued recommandations confirming that broth

microdilution (BMD) s =0 far the only valid method and that disk dffusion does not work d. Sul.pha.le salts 0" polymyxlns must be ““F’ "he melpanesulfona(e
because of the poor diffusion of the large coistin molecule. The raport did not evaluate derivative of colistin must not be used - it is an inactive pro-drug that
gracient tests of colistin, but raports in the Marature have questioned the validity of MICs breaks down slowly in solution)

obtained vwith gragent tests

We used a colection of clinical isolales (n=75) obtained from intermational contacls 2. Susceptibility testing by other methods, including agar dilution, disk diffusion
acknowledge. SENTRY collection (P Rhomberg, JMI Laboratories, USA), S Gatermann and gradient diffusion. cannot be recommended until historical data have been
Bochum, Germany. R. Hennksen, DTU, Copenhagen. Denmark, O. Samueisen. Tromso reviewed or new study data have been generated. Work on these methods is
Norway, J Vila, Barcelona and L Martinaz-Martinez. Santander. Spain) of Eschenchia coll ongoing.

(o= 14), Klebsrelis pneumonies. (n=18 ) Pseudomonas aeruginosa (n=21) and

Acinetobacier spp (n=22) without and with vanous resistance mechanisms and with aiffarent

levels of resistance to colistin. Several Enterobacteriaceae had the mor-1 gens. Broth

microdiution MIC values of the four spacies were 0.25 - 128 mgiL Published on www. eucasl.org 22 March 2016



Kolistin direncli Enterobacteriaceae’de

Risk Faktorleri-1

= Sub-optimal doz veya uzamis monoterapi tedavi

Poudyal A ve ark., JAC 2008
= Sindirim sisteminin selektif dekontaminasyonu

Emargence of Colistin Resistance in Enforodactiacose afler the
Introduction of Selective Digeative Tract Decontamination in an
Intewnsive Care Unit

Bagirsaklardaki anaerobik floraya zarar
vermeden sindirim sistemindeki gram-
negatif bakterilerin ve mantarlarin elimine
edilmesi

WO1 | a6l | 2oed | MOe | 3888 | e | v | ived
oty eccorrence of CIR isalstes (n » 2.577) betwsent 2041 and 2008,

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

Teysir Halaby et al., Antimicrob. Agents Chemother 2013



Kolistin direncli Enterobacteriaceae’de

Risk Faktorleri-2

m Kolistin ve kinolon kullanimi

Kontopidou F. ve ark.,Clin Microbiol infec 2009
Matthaiou DK ve ark. ,Crit Care Med 2000

Kolistine intrensek Direngli Enterobacteriaceae Enfeksiyonlarinda Artis Ve Kolistin
Kullanimi lle Iliskisi

'Ipek Mumcuoglu, *Giilsen Hazirolan, 'Aysegiil Altug, *Dilek Atabey, *Dilek Kanyiimaz

Kolistine intrensek direncli mikroorganizmalara bagli enfeksiyon sayisinin
son sekiz yilda anlamli sekilde arttigl izlenmistir

ANKEM 2018



Sonuc olarak;

" Coklu direnci olan Gram negatif bakterilerde kolistin
duyarlihigini mutlaka calisiimal

= AMD yontemi standardize olmall

= Bagirsak dekontaminasyon protokolinu tekrar gozden
gecirilmeli

" Temel enfeksiyon kontrol onlemlerini mutlaka dikkat
edilmeli

= Akilci antibiyotik kullanimi ve stirveyans calismalari
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