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+ 1952 (Nobel Odiilii) vereme karsi ilk antibiyotik
streptomisinin kesfi

e Aktinomisin
e Klavasin

* Grisein

* Neomisin

* Frasidin



"'...Uzmanlar 2000 yilina kadar viral ve bakteriyel hastaliklarin ortadan
kaldirilacagi konusunda hemfikir” (Time, Subat 1966);

TIMId

THE WEEK
EKLy NEWS A s e
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SOUTH vy
PREMIER gy 'S

Singh SB, Barrett JF. Biochem Pharmacol 2006;71:1006-15
Neu HC. Science 1992;257:1064-73.
Travis J. Science 1994;264:360-2.




“Enfeksiyon hastaliklarini maglup ettik ve
enfeksiyon hastaliklari kitabini
kapatabiliriz”

William H. Stewart
ABD Kongresi 1969

Singh SB, Barrett JF. Biochem Pharmacol 2006;71:1006-15
Neu HC. Science 1992;257:1064—-73.
Travis J. Science 1994;264:360-2.



Antibiyotiklerin Kesfi

1980’lerde yavasladi

Yaklasik 80 yillik antibiyotiklerle bu macera
Bitti mi

YENi Mi BASLIYOR???

1930 1940 1950 1960 1970 1980 1990 2000

Altin Cag (1940-1962)

==

Singh SB, Barrett JF. Biochem Pharmacol 2006;71:1006-15






Antibiyotik direnci yogun
kullanilan tlkelerde daha fazla

Figure 5: Consumption of antibiotics for systemic use (ATC group J01)
in EU/EEA countries, in DDDs per 1000 inhabitants per day, 2016

a) Consumption In the community
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Notes: Cyprus and Romania provided total care data, Le. including the hospital
sector; Spain provided reimbursement data, (e, not including consumption
without a prescription and other nor-reimbursed courses,

Figure 1: Estimates of the burden of infections with selected
antibiotic-resistant bacteria of public health importance in
DALYs per 100 000 population, EU/EEA, 2015
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Carbapenem colistin resistance >40% of total DALYs
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1. ve 2. kusak
sefalosporinler

AMR in 2050

10 million
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Kolistin direngli
Acinetobacter spp, E coli e
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ESBL: “Sonun Baslangici”




ORGANIZMA

(1) ESCHERICHIA COLI 100.000 CFU/ml

ANTIBIiYOGRAM

SONUC 1 SONUC 2

AMIKASIN
AMOKSISISLIN/KLAVULANIK ASIT
AMPISILIN

ERTAPENEM

GENTAMISIN

IMIPENEM
LEVOFLOKSASIN
MEROPENEM
NITROFURANTOIN
PIPERASILIN/TAZOBAKTAM
SEFAZOLIN

SEFIKSIM

SEFTRIAKSON
SIPROFLOKSASIN
TOBRAMISIN

TRIMETOPRIM SULFAMETOKSAZOL

Duyarli (<=8)
Duyarh (8/2)
Duyarlt (<=4)
Duyarli (<=0.23)
Duyarl (<=2)
Duyarli (<=0.25)
Duyarli (<=0.5)
Duyarli (<=0.125)
Duyarl (<=32)
Duyarli (<=4/4)
Orta Duyarli (<=4)
Duyarl (<=0.5)
Duyarh (<=1)
Duyarli (<=0.25)
Duyarh (<=2)
Duyarh (<=2/38)

ORGANIZMA

(1) KLEBSIELLA PNEUMONIAE RMK[Extended Spectrum Beta-
lactamase] RMK[Isolate tested resistant to one or more carbapenems]

100.000 CFU/ml
ANTIBIYOGRAM SONUC 1 SONUC 2
AMIKASIN Duyarli (<=8)

AMOKSISISLIN/KLAVULANIK ASIT
AMPISILIN

ERTAPENEM

FOSFOMISIN W/GeP

GENTAMISIN

IMIPENEM

LEVOFLOKSASIN

MEROPENEM
PIPERASILINITAZOBAK TAM
SEFAZOLIN

SEFIKSIM

SEFTAZIDIM

SEFTRIAKSON

SIPROFLOKSASIN

TOBRAMISIN

TRIMETOPRIM SULFAMETOKSAZOL

ORGANIZMA

Direngli (>32/2)
Direncli (>16)
Direngli (>2)
Duyarli (=16}
Direngli (>8)
Direngli (>8)
Direngli (1)
Direngli (>8)
Direngli (>32/4)
Direngli (>32)
Direngli (>4)
Direngli (>16)
Direngli (>4)
Direnghi (>1)
Direngli (>8)
Direngli (>8/152)

Producer] 100.000 CFU/ml

(1) ACINETOBACTER BAUMANNII RMK|[Class D Carbapencmase

ANTIBIiYOGRAM

SONUC 1 SONUC 2

SONU(

AMIKASIN
GENTAMISIN
IMIPENEM
KOLISTIN
LEVOFLOKSASIN
MEROPENEM
SIPROFLOKSASIN
TOBRAMISIN

Direngli (=32)
Direngli (>4)
Direngli (>8)
Direngli (>4)
Direngli (>8)
Direngli (>8)
Direngli (>1)
Direngli (>8)

TRIMETOPRIM SULFAMETOKSAZOL Direngli (=8/152)
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Identified

Antiblotic Approved Year Year

or Released Released Resistant Germ Identified

Penicillin 1841 Penicillin-resistant Staphylococcus aureus®™ 2 1842
Penicillin-resistant Strepfococcus pneumonige®™ 1967
Penicillinase-producing Neisseria gonorrhoeaa™ 1976

Vancomycin 1858 Plasmid-mediated vancomycin-resistant 1988
Enterococcus faecium™®
Vancomycin-resistant Staphyiococcus aureus™ 2002

Amphotericin B 1959 Amphotericin B-resistant Candida auris™ 2016

Methicillin 1960 Methicillin-resistant Staphylococcus aureus™ 1960

Extended-spectrum 1980 Extended-spectrum beta-lactamase- producing 1983

cephalosporins (Cefotaxime) Escherichia coli”

Azithromycin 1980 Azithromycin-resistant Neisseria gonorrhoeae® 201

Imipenem 1985 Klebsiella pneumonize carbapenemase (KPC)-producing 1996
Kiebsiella pneumoniae®

Ciprofloxacin 1987 Ciprofloxacin-resistant Mejsseriz gonorrhoeae® 2007

Fluconazole 1880 Fluconazole-resistant Candida® 1888

(FDA approved)

Caspofungin 2001 Caspofungin-resistant Candida® 2004

Daptomycin 20032 Daptomycin-resistant methicillin-resistant 2004
Staphylococcus aureus™

Ceftazidime-avibactam 2015 Ceftazidime-avibactam-resistant KPC-producing 2015

Klebsiella pneumonize®

ntibiotic Resistance Threats in the United States, 2019



Sir Samuel Luke Fildes (1843-1927) The Doctor




REVIEW

|Clinical Microbiology

1 AMIRICAN
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Check for
undates

@, World Health
“®¥ Organization
nacucomcon EUTOPE Antimicrobial Resistance in ESKAPE Pathogens

David M. P. De Oliveira,*® © Brian M. Forde,** Timothy J. Kidd,** Patrick N. A. Harris,»< ©OMark A. Schembri >

WHO PR 10 R l Ty P A TH 0G E NS LIS T (Scott A. Beatson,*® David L. Paterson,>< Mark J. Walker>®

FOR R&D OF NEW ANTIBIOTICS
Priority 1: CRITICAL 2017’de yeni antibiyotik gelistirilmesi
aciliyetine gore bakterileri 6nem sinifina

Acinetobacter baumannii, carbapenem-resistant
ayirmistir

Pseudomonas seruginosa, carbapenem-resstant

Enterobacteriaceae, carbapenem-ressiant, 3™ generation
caphalosporin-resistant

Priority 2: HIGH

Acinetobacter baumannii, carbapenem-resistant

eudomonas aeruginosa, carbapenem-resistant

nterobacteriaceae*, carbapenem-resistant, <l generation
phalosporin-resistant

0 Sanddch T

=

Priority 3: MEDIUM

Streptococcus pneumoniae, penicillin-non-susceplible

Haemophilus influenzae, ampicillin-resstant
WHO publishes list of bacteria for which new antibiotics are urgently heeded News

Shigelia sop., fuoroquinolone-fesistant Release http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-
needed/en/



http://www.who.int/mediacentre/news/releases/2017/bacteria-antibiotics-needed/en/

Food and Agriculture
Organization of the
United Nations

18-24 November 2022

Campaign guide

World Organisation

for Animal Health
Faunded as C4E

WAAW 2022 Theme
Preventing antimicrobial resistance together

The theme of WAAW 2022 is “Preventing
antimicrobial resistance together”. AMR is a threat
to humans, animals, plants and the environment.
It affects us all. That is why this year's theme calls
for cross-sectoral collaboration to preserve the
efficacy of these important products.

To curb AMR effectively, all sectors must use

antimicroblals prudently and adopt other

praventive measures. The following actions can

help reduce the need for antimicrobizals and

minimize the emergence of AMR:

* strengthen Infection prevention and control In health facilities, farms and food
industry premises;

* ensure access to clean water, sanitation and hygiene, and vaccines;

* implement best practices in food and agricultural production: and

* minimize pollution and ensure proper waste and santation management.



Bir bakterinin Greme
fonksiyonlarini bozan veya
olimune neden olan birilaca
karsi koyma yetenegidir

Antibiyotik direnci bakterilerin
hayatta kalma muicadelesidir

Her canli yasamlarini idame
ettirmek ve soylarini devam
ettirmeye programli

Fiziksel, dogal, dis tehditlere
karsi daha guicli bir sekilde
direncli olanlar seleksiyona
ugrarlar

Be positive,

gram positive!



Dogal Direncg Kazanilmis

Direncg

e Bakteri tur \ e Genetik
Ozelliginden ozelliginde
dolayi hedefi ortaya cikan
tasimamasi ya degisiklikler
da kendisinin ile daha 6nce
Urettigi duyarli iken
antibiyotige antibiyotige
direncli direncli hale
olmasi gelmesi




Penicillum spp
1940

Penisilin

Salvatore Tocdd

Cephalosporium
acremonium

1945

Sefa IOS po rln |er Su Sicewt, near the havbor of Cagliar,
the sie where
cephulosporin was discovered




* Milyarlarca yildir bakteriler antibiyotik Gretiyor
* Direncg genleri zaten var

* Antibiyotik baskisi ile diren¢ mekanizmalari
zenginlesiyor

* Ol bakteri bile direnc genlerini diger bakterilere
aktarabiliyor

"But Timmy, you have to eat your
antibiotics, or you'll never become
a big and strong bacteria."



:’ frontiers

in Microbiology

REVIEW

Antibiyotikler sadece direncli
suslari secmez, direng genini de
ortaya cikarir

CrossMark

Dissemination of Antimicrobial
Resistance in Microbial Ecosystems
through Horizontal Gene Transfer

Christian J. H. von Wintersdorff’, John Penders -2, Julius M. van Niekerk?,
Nathan D. Mills", Snehali Majumder?, Lieke B. van Alphen?, Paul H. M. Savelkoul 2% and
Petra F. G. Wolffs 2"
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Conjugation Transformation

Kromozomal: Nokta mutasyonu %\

Plazmid Hareketli
Transpozon . genetik
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http://www.sciam.com/1998/0398issue/0398levybox3.html

Gene Transfer in the Environment. Levy & Miller, 1989
Wintersdorff CJH et. al. Front Microbiol 2016; 7: 173



Antimicrobial inactivation
B-lactam modification

5. ,CH; P-lactamase S\ ,CHs
_—
J;Nl/ CH, ® N CH;
o) o)
COOH ® COOH

@
@
@ @ B-lactamase

Aminoglycoside modification

Amine- N/H H\o Hydroxyl-
modiﬁcationG ~R R” modification
AMEs |

(AACs, ANTs, APHs)

Aminoglycoside

Cell wall alterations

affinity

affinity
e
CH3 rRNA o \ 3
methyltransferase COOH

Bacterial target site modification

Persistence
Biofilm formation

Planktonic Dispersion A ibiotics

bacteria /—_\ . e
0%300 % I

Persister cells
Q‘Ls = R ——= ) —’% /‘\

Attachment Antibiotic
resistant
persister cells

EPS growth EPS maturation

Porin alterations
Antibiotics

® . °®
@ y y
Porin Porin
mutation loss

.................................. e
................................. membrane
An;ibiotics Efflux p‘umps
e® °®

Ffflux pumps
(RND, MFS, MATE, SMR, ABC, PACE)

Reduced antibiotic accumulation

Kinolonlar

P aeruginosa
A baumanniii

De Oliveria DM et al. Clin Mic Rev 2020; 33
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Epidemiology of B-Lactamase-Producing Pathogens

(DKaren Bush,? ¥ Patricia A. Bradford®

oLy _
% ' Oﬂ Evolution of B-Lactamases
ilni L *Wild-Type
[ ""P-'-len “ - WOuter \
oy il membrane «B-lactamase (TEM-1, TEM-2, SHV-1)

*B-lactam/B-lactamase inhibitors;

1 Cephalosporins
O a9V _ I
;\“ G e 7 ‘\é @ Peiplashic «AmpC; ESBL (TEM, SHY, CTX-M)

0 B-lactamase space «Carbapenems

% % oJ/j %PBPS eCarbapenemase (KPC, MBL,NDM-1)
s M nner
e L, membrane

Schematic showing the interaction of -lactam antibiotics with -lactam interactive proteins in
Gram-negative bacteria.

o

————

Bush K et al.. Clin Mic Rev 2020; 33



TABLE 1 Table of Firsts: the dates, organisms, and locations of the first of a series of B-lactamase-producing isolates with long-term
clinical significance

Original p-lactamase name Yr of first First description

(currently recognized name) verified isolation Organism Location in literature Reference(s)

Penicillinase (chromosomal AmpC) 1940 Bacillus coli (Escherichia coli) England 1940 1

Penicillinase 1942 Staphylococcus aureus England 1942 65

OXA 1962 Salmonella enterica serovar England 1965 87, 215

Typhimurium, Escherichia coli® 1967

TEM-1 1963 Escherichia coli Greece 1965 85

SHV-1 1972 Klebsiella pneumoniae Unknown 1972 216

Transferable ESBL (SHV-2) Pre-1983 K. pneumoniae Germany 1983 217

Serine (class A, group 2f) 1982 Serratia marcescens England (London) 1990 148, 150
carbapenemase (SME-1) 1985 USA (Minnesota) 1986

Plasmid-encoded AmpC (MIR-1) 1988 K. pneumoniae USA (Massachusetts) 1990 141

Plasmid-encoded MBL (IMP-1) 1988 Pseudomonas aeruginosa Japan 1991 151

Inhibitor-resistant TEM (TEM-30) 1991 E. coli France (Paris) 1994 118

KPC-type (KPC-2) 1996 K. pneumoniae USA (North Carolina) 2000 158

NDM-1 2006 K. pneumoniae India (New Delhi) 2009 175, 176

aAnderson and Datta described a Saimonella Typhimurium isolate from 1962 that later was confirmed to produce the OXA-2 enzyme (215). Egawa et al. described an
E. coli isolate in 1967 that produced the OXA-1 enzyme (87).

off the mark com by Mark Parisi

15 1T ME, OR DO OUR K0S SEEM
MUCH MORE RESISTANT THAN
WE EVER WERE?

16

14
12

10

8

6—
4

Number

2 —

0

1960 1970 1980 1990 2000
Year

FIG. 1. Number of new p-lactamases reported per year,

Ry offthornark com s s ¢ s s e |

© Mark Parisi, Permission required for use.

Bush K Antimicrob Agent Chemother 2018; 62



Karbapenem Direnci

Sawa et al. Journal of Intensive Care (2020) 8:13

https://doi.org/10.1186/540560-020-0429-6 Journ al of Intensive Care

REVIEW Open Access

Molecular diversity of extended-spectrum @w
B-lactamases and carbapenemases, and -
antimicrobial resistance

Teiji Sawa' ®, Kunihiko Kooguchi” and Kiyoshi Moriyama®

r X

"

Ambler molecular classification
Catalytic Center

(]
Non-metal (Ser) = Class A: Classical narrow-spectrum (PSE, CARB)
i ESBLs (Extended-spectrum B4actamase)(TEM, SHV, CTX=M)
1

i
== Class B: MBL (Metallo-B-lactamase)
} Subdlass B1: (IMP, VIM, SPM, IND, NDM, DIM, GIM, SIM)

1
1
i Subclass B3: (AIM, CAU-1, GOB-1,FEZ-1)
; Subclass B2: (CphA, Sfh-, ImiS) |

Karbapenem Direnci
_f-i-ClassC: AmpC _ .
I b el E————— KarbapenemaztPorin

— Class D. ESBLs (Extended-spectrum B-lactamase,)(Oxacillinases, OXA) | k b

CHDLs (carbapenem-hydolyzing class D B-lactamases)

Bush=Jacoby-Medeiros functional classification Carbapenemases

T
i Group 1: cephalosporinases (Ambler Class C)

z Group 2: serine- 3 -lactamase (Ambler Class A and D)
| Group 3: metallo- B-lactamase (Ambler Class B)

Fig. 5 The dassification of [-lactamases. Molecular structure classification using the Ambler method [16] and functional classification using the
Bush-Jacobi-Medeiros method [17, 18] have both been employed. In the Ambler classification, B-lactamases are grouped into four classes A, 8, C,
and D by motifs composed of primary sequences constituting the protein molecules. B-lactamases of classes A, C, and D use a serine at the
enzyme active center, whereas B-lactamases of class B use metal zinc ions. In functional classification using the Bush-Jacabi-Medeiros method, B
lactamases are classified into groups 1 to 3 depending on the degradation of -lactam substrates and the effect of the inhibitor

Sawa T et al. J Inten Care 2020; 8



Minireview

TABLE 3 Increasing numbers of B-lactamases in well-characterized families®

Antimicrobial Agents and Chemotherapy

No. in class by yr

B-Lactamases and B-Lactamase Inhibitors in
the 21st Century

Catherine L. Tooke', Philip Hinchliffe', Eilis C. Bragginton, Charlotte K. Colenso,
Viivi H.A. Hirvonen, Yuiko Takebayashi and James Sp

School of Cewar and Mokecular Medicine, Unvirsty of Bnstal Bomadcal Sciences Buldng, Unversily Wik, Brisicl BS§ 170,
Unitodt Kingdam:

Correspondence to James Spencer: Jim Spencer@®brsid ac.uk,
hitps:/idor.ory/ 10,1016/ jmb 2019.04 002
Edited by C.G. Dowson

Abstract

Enzyme type Class Functional group 1961 1995 2000 2005 2010 2015 2018
Y C 1 0 1 6 22 54 136 139
PDCe C 1 0 m (1) m 10 30 226
ADCe C 1 0 0 (1) 7 7 7 81
All TEMs A 2b, 2be, 2br 0 36 86 153 178 219 224
All SHVs A 2b, 2be, 2br 0 6 26 89 134 182 193
XM A 2be 0 2 9 51 103 172 182
KPC A 2% 0 0 0 3 1 22 24
All OXAs 3] 2d 0 18 28 88 202 498 520
IMP B 3 0 1 3 23 29 48 53
vim B 3 0 0 2 12 27 41 40
NDM B 3 0 0 0 0 1 12 14
Estimated total of all unique B-lactamases (<13 217 300 584 1,003 1,855 2,771

)

oSome data are from referance 224, as well as from http://www.lahey.org/Studies/ and https.//www.nchinlm.nih.gov/bicproject/PRINAZ13047.
tPDC, Pseudomonas-derived caphalosporinase family, first named in 2009 (136). AmpC psaudomonal cephalosporinases were described as early as 1965 (137). This

family was not included In the Lahey database http//www lahey.org/Studiess.

“ADC, Acinetobacter-derived cephalosporinase, family first named in 2005 (190). The name ADC-1 was assigned to an enzyme first described in 2000 (135}, This family

was not Included in the Lahey database http.//www.lahey.org/Studies/.
dEstimated, based on data from references 18 and 92 that most likely Included some of the same enzymes.
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www.lahey.org/Studies/ and https://www.ncbi.nIlm.nih.gov/bioproject/PRINA313047



Table 2. Major mechanisms of carbapenem resistance in Acinetobacter baumannii

B-lacfamase:
Class A. Serine carbapenemases MGE KpPC®
Class B. Metallo-B-lactamases MGE \s/'l;\AA ](-l, 2,-3,-4,and -11)
IMP (-1,-2,-4,-5,-6,-8,-10,-11, and -19)
NDM (1, -2)
Class D. Oxacillinase-type MGE OXA-23 cluster: (OXA-23, -27 and -49)

OXA-24/40 cluster (OXA-25, -26, -40 and -72)

OXA-58

OXA51 cluster (n= 14 variants)

OXA-48

OXA-235

CM High-level OXA-51

Impermeability M
Efflux pumps CM AdeABC
Altered penicillin-binding proteins CM Variable binding

Functional loss of porins CarO, Omp 33-36 and OprD homolo

Table 1. Major mechanisms of carbapenem resistance in
Pseudomonas aeruginosa

Blactamases:
Class A. Serine carbapenemases MGE ~ KPC®
Class B. Metallo-BHactamase MGE  VIM® (n=24 variants|

CM, chromosomal mutation; KPC, Klebsiella pneumonioe corbapenemase; MGE, mobile genetic element; NDM, New Delhi metallo-Blactamase; OXA,

oxacillinase; VIM, Veronc-integrated metalloprotease.
“Rare.

Table 3. Major mechanisms of carbapenem resistance in
Enterobacterales

B-lactamases:

Class A. MGE
Serine carbapenemases

KPC? (n =22 variants)

IMI(1,2)

SME®

GES™<

NMC-AP

FRIT®

IMI-1®

SFC®

SHV-38°

Class B. MGE VIM® (n= 46 variants)

Metallo-beta-lactamases NDM® (n= 16 variants)
IMP (n = 52 variants)
GIM1®
SIm®
SPMP

Class C. Cephalosporinase MGE CMY-10°

Class D. Oxacillinase-type  MGE OXA-48-like®

(n=13 variants)

Impermeability {porin lesions) CM ompK35
o::é%
o
ompF
ompK37
CM, chromosomal ion; KPC, Klebsiella p _ 3

MGE, mobile genetic element; NDM, New Delhi metalloplactamase; OXA,
oxacillinase; VIM, Verona-integrated metalloprotease.

“Most common.

bGeographically variable but less comman or rare and sporadic.

“lowevel carbapenem hydrolysis.

IMP® (n= 33 variants)
SIM®
GIm®
KHM®
SPM®
AM?
SMB®
TMB®
FIM®
Sim®
DIM®
NDM®

Class D. Oxacillinasetype MGE  OXA-40°
OXA-198°
Impermeability CM Loss of OprD

Effiux pumps M MexAB-OprM
MexEF-OprN
MexCD-Opr)

CM, chromosomal mutation; KPC, Klebsiella pneumoniae carbapenemase;
MGE, mobile genetic element; NDM, New Delhi metallo-Bactamase; OXA,
oxacillinase; VIM, Veronc-integrated metalloprotease.

“Geographically varioble but less common or rare and sporadic.

5Mast common.

Nordmann P et al. Clin Infect Dis 2019; 69: S521-8.
Brink AJ. Curr Opin Infect Dis 2019; 32: 609-16



Kolistin Direnc Mekanizmalari

LPS’de modifikasyon Plazmid-mcR-1 geni Heterodireng

¢ Kromozomal
* mcrB geni ve

* Horizontal gegis

PhoP/PhoQ’da
upregilasyon
e Vertikal ve yavas

Dis membran
porinlerinde
modifikasyon ve

LPS’nin negatif
yukunun azalmasi

Efluks pompa
sistemlerinde asiri
ekspresyon

Kapsul proteini uretimi

Current Medical Research and Opinion 2015;31:707-721
J of Global Antimicrob Resistance 2018;12:124-36



Plazmid gecisli mcr geni
Emergence of plasmid-mediated colistin resistance mechanism

MCR-1 in animals and human beings in China: a microbiological

and molecular biological study

Yi-Yun Liu, BST, Yang Wang, PhD', Prof Timothy R Walsh, DSc, Ling-Xian Yi, BS, Rong Zhang, PhD, James Spencer, PhD,
Yohei Doi, MD, Guobao Tian, PhD, Baolei Dong, BS, Xianhui Huang, PhD, Lin-Feng Yu, BS, Danxia Gu, PhD, Hongwei Ren,

* Cig et 6rnekleri %15 =
. coli
. Hgyvanlar %21 Salmanalls
* |Insanlar %1 Shigella
" Klebsiella
Aktarilabilir ve hizli S

vayilim riski var
Turler arasi transfer

The Lancet Infectious Diseases 2016;16:161-8

J of Global Antimicrob Resistance 2018;12:124-36
Lancet Infect Dis. 2016;16(3):292-3.



Redundant R
Sequence Type

® ST4015 @ ST93
® SsT10 @ ST3997
® sT48 ® STe4as

Figure 1. Origins and plasmid type of mcr-1 strains collected in our study.

Hadjadj L et al. Genes 2017; 8: 394



PHILOSOPHICAL
TRANSACTIONS B

rsth.royalsocietypublishing.org

Review CrossMark
chek for updates

Gite this article: Johnson AP. 2015
Surveillance of antibiotic resistance. Phil.

Surveillance of antibiotic resistance

Alan P. Johnson

Department of Healthcare-Assodated Infection and Antimicrobial Resistance, Centre for Infectious Disease
Surveillance and Control, Public Health England, London NW9 SEQ, UK

Surveillance involves the collection and analysis of data for the detection and
monitoring of threats to public health. Surveillance should also inform as to
the epidemiology of the threat and its burden in the population. A further
key component of surveillance is the timely feedback of data to stakeholders
with a view to generating action aimed at reducing or preventing the public
health threat being monitored. Surveillance of antibiotic resistance involves
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Figure 5. Isolates of Gram-negative bacteria confirmed as carbapenemase producers by the Antimicrobial Resistance and Healthcare Associated Infections Reference

Unit of PHE, between 2005 and 2013.
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Hypervirulent Klebsiella pneumoniae - clinical and molecular

perspectives

A non-exhaustive listing of recent clinical isolates demonstrating multidrug resistance and hypervirulence

Sequence ¥
Location Iype (ST)  Capsule (K) Clinical context Notes Rel
Classical stmins that acquired virulence genes
China ST K47 Ventilator-asso ciated § 1solates; widespread resistance; HM V=, 170 kb pLVPK-like plasmid of ST43. Retrospective analysis 155)
pneumaonia suggested ST11 isolates acquired vinulence multiple times
ST11 K47 Retrospective study pLVPK-like plasmid and two AR plasmids; unique feature of five tandem copies of bz [174]
India ST147 K54 Sepsis and Kidney injury HMV~+, limited acquisition of virulence genes, colistin resistant [175
United States  ST25§ K107 Retrospective study HMV~/rmpA-, a few virulence genes on hybrd AR plasmid: chromosomal siderophore receptor genes [152]
Norway STIS Two bacieremia isolates 300 or 346 kb mosale plasmids of pK2044-like virulence plasmid and conjugative AR plasmid [176]
China STI5 Elderly patients with Cloaal expansion of flagy, ;2 encoding isolate; virulence genes detected but noc hypervirulent in [177)
pneumonia and other lung laboratory models
trauma
hvKp isolates acq
China Two bloodstream isolates b1agp35With colistin resistance in addition to pLVPK-like plasmid and canonical virulence genes [178]
China Bloodstream, kidney sbscess Hybrid of pLVPK-like virulence plasmid with transposon-mediated integration of 5 7 a0 [160]
United States Urine sample blagp e f5A, ogyABon chromosome; AR plasmid with Blagpe o blayeag 0 ond truncated blagg s o [153]
China Sepsis pLVPK-like virulence plasmid with insertion of #fa2gne > and difA 74 genes [158][12]
China Bloodstream; burn wounds pLVPK -like plasmid and AR plasmid encoding bisg pe., fosA, 0gxA B, along with resistance [179]
aminoglycosides, macrolides, sulfonamides and others
China ST6S K2 Meningitis Most canonical virulence genes on chromosome and pLVPK-like plasmid; encodes &/a gy )y Bappng. s [180]
blacreas.s blacrvaas
China SThS K2 Infant bloodstream Encodes ent and 7uc but not yétor kfiz hypervirulent in mouse model; Blagyv.y), blareas sz decreased [155)
expression of ompK35356
France STR6 K2 Carnage Encodes blagyyagz [150]
China STR6 K2 Bum wound Dlaypeyand Blagpygy, 215 kb viralence plasmid [181]
Canada ST86 KL2 uTl pLVPK-like plasmid; plasmid with &/a;p->as well as blagyy. and 054 [182]

AR. antimicrobial resistance; bia, beta-lactamase peovides resistance to penicillins, first- and second-generation cephalosporins: 82O TX-M.24 DlaCTX-M.3 and blaC TX M-+ ESBLs with particular
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Hypervirulent (hypermucoviscous)
Klebsiella pneumoniae
A new and dangerous breed

Alyssa S. Shon,' Rajinder PS. Bajwa' and Thomas A. Russo'?4*

Depariment of Medicing; University a1 Buffalo-State University of New York; Buffalo, NY USA; *D of and
University at Buffalo State University of New York: Butfalo, NY USA: 'The Witebsky Center for Microbial F‘-HHOQEI\QS{L University a1 Buffaio-State University of New York;
Buffalo, NY USA; *Veterans Administration Western New York Healthcare System: Buffalo, NY USA
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Figure 2. Endophthalmitis as the presenting symptom for hyperviru-
lent K. pneumoniae infection in a previously healthy 33-year-old male.

Figure 1. Positive “string test” on a hypervirulent strain of K. pneu-
moniae.




Bakteriyel Virulans Faktorleri

* Ocak 2015'te sekiz karaciger Tx hastasinda tekrarlayan sepsis ataklari ( 2 hastada bir
kez, geri kalan alti hastada 2 ve daha fazla sepsis atagi) gelismis
* 5 erkek, 3 kadin; yas: 25-55 arasinda

* Yogun bakimda ortalama yatis siresi: 47.13+44.36 giin, min=1, max=145

No PFGE TypeGene Unit Meropenem MIC
14 1 OXA-48 Transplantation ICU 2
15 1 OXA-48 Transplantation ICU 8
17 1 OXA-48 Transplantation ICU 2
20 1 OXA-48 Transplantation ICU 8
21 1 OXA-48 Transplantation ICU 2
23 1a OXA-48 Internal Medicine |. 2
22 1b OXA-48 Anesthesia ICU 8
(& o fﬁﬁ.ﬂ?ﬂ"ﬁzﬂi’fm
.\\“ Endophthamits
d‘" - No PFGE TypeGene Unit Meropenem MIC
| . Preumona 14 1 OXA-48 Transplantation ICU 2
& | I— 15 1 OXA-48 Transplantation ICU 8
f 17 1 OXA-48 Transplantation ICU 2
Liver abecess 20 1 OXA-48 Transplantation ICU 8
! 1] _ Necrotzing skin, soft tissue, 21 1 OXA-48 Transplantation ICU 2
B *4boneinfection 23 1a OXA-48 Internal Medicine |. 2
- ; 22 1b OXA-48 Anesthesia ICU 8
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Fig. 1. Average antibiotic resistance proportions in 2015 for eight high-priority antibiotic—bacterium combinations for selected OECD and non-OECD (*) countries [3]. FREC,
fluoroquinolone-resistant Escherichia coli; VRE, vancomycin-resistant Enterococcus faecium and E. faecalis; 3GCREC, third-generation cephalosporin-resistant E. coli; CRKP,
carbapenem-resistant Klebsiella pneumoniae; 3GCRKP, third-generation cephalosporin-resistant K. pneumoniae; CRPA, carbapenem-resistant Pseudomonas aeruginosa; MRSA,
methicillin-resistant Staphylococcus aureus; PRSP, penicillin-resistant Streptococcus pneumoniae; CRAB, carbapenem-resistant Acinetobacter baumannii.



Fig. 2.16. Proportion of patients with UTIs caused by E. coli resistant to ciprofloxacin by
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Fig. 212. Proportion of patients with BSks caused by resistant E. coli
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Fig. 2.11. Proportionof patients with BSIs caused by resistant Acinetobacterspp
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Fig. 1 E. coli: percentage of invasive isolates resistant to fluoroquinolones (ciprofloxacin/levofloxacin/ofloxacin), by
country/area, WHO European Region, 2020
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Fig. 2 E, coli: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/ceftriaxone/
ceftazidime), by country/area, WHO European Region, 2020

Fig. 3 E. coli: percentage of invasive isolates resistant to carbap (imip /merop ), by country/area, WHO
European Region, 2020
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Fig. 5 K. pneumaoniae: percentage of invasive isolates resistant to carbape (imip / P ), by country/
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Fig. 4 K. pneumoniae: percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/
ceftriaxone/ceftazidime), by country/area, WHO European Region, 2020
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Fig. 6 P. aeruginosa: percentage of invasive isolates with resistance to carbap (imip /merop ), by

country/area, WHO European Region, 2020
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DSO 2017 gram negatif basillerde
karbapenem direncini 6nceliklendirdi
Kiresel salgin olarak degerlendirdi

v

* Son zamanlarda dnemli problem karbapenemazlar
* KPC ilk kez ABD’de bildirildi (1996)

* NDM (New Delhi metallo-B-lactamaz) ilk kez
Hindistan ve Ortadogu ulkelerinde bildirildi (2006)

* OXA-48 benzeri B-laktamazlar ilk kez Tarkiye'de
bildirildi

Direnc¢ genlerinin diinyaya
yayilliminda seyahatlerin rol
blylk
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Epidemiology of carbapenem-resistant
Gram-negative infections globally

Adrian 1. Brink

(a) Unknown
Sporadic spread
B Rt Outbreaks reported
Endemicity
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Brink AJ. Curr. Opin Infect Dis 2019; 32: 609-16
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Epidemiology of carbapenem-resistant
(c) - Unknown Gram-negative infections globally

[ Sporadic spread
OXA-48-like producers ™ gytbreaks reported
Bl Endemicity

FIGURE 1. Global distribution of carbapenemase-producing Gram-negative bacilli. (a) Klebsiella pneumoniae carbapenemase
producers in Enterobacteriaceae and Pseudomonas aeruginosa. (b) New Delhi metallo-f-lactamase producers in

Enterobacteriaceae and P. aeruginosa. (c) Oxacillinase-48-like producers in Enterobacteriaceae. KPC, Klebsiella pneumoniae
carbapenemase; NDM, New Delhi metallo-B-lactamase; OXA-48, oxacillinase-48. Reproduced with permission [49].

Brink AJ. Curr. Opin Infect Dis 2019; 32: 609-16
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Antimicrobial Resistance of
Hypervirulent Klebsiella pneumoniae:
Epidemiology,
Hypervirulence-Associated
Determinants, and Resistance
Mechanisms
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Bl Endemic spread of hvKP
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[] hvKP recorded
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FIGURE 1 | Epidemiological features of hvKP. The endemic spread of hviKP means that multiple outbreaks of hvKP were reported in an indicated region. The sporadic
spread of hvKP means that only case studies (no outbreak) were reported in an indicated region. 1, Taiwan; 2, China; 3, South Korea; 4, Japan; 5, Singapore; 6, Iran;
7, Saudi Arabia; 8, Algeria; 9, Spain; 10, France; 11, Germany; 12, italy; 13, Denmark; 14, Sweden; 15, Canada; 16, United States; 17, Mexico; 18, Brazil; 19,
Argentina; 20, Australia.
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Fig. 3. Global distribution of the mcr-1 gene [55,57-68].
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An Update of Mobile Colistin
Resistance in Non-Fermentative
Gram-Negative Bacilli

Piyatip 2, Krit T "2 and Mullika Traidej Chomnawang "

Ik 2011-2014'de
Cin’de mcr-1
plazmid gecis

bildirildi

W vcra
[7] mcr-10

mcr-1

FIGURE 2 | The phylogenetic tree of MCR-gene variants using the Neighbor-Joining method alignment. Multiple sequence alignment was calculated by the clustal
omega (Madeira et al., 2019), and the results were illustrated by the Interactive Tree of Life (Letunic and Bork, 2021).
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FIGURE 3 | The worldwide dissemination of the mcr gene in Pseudomonas spp. Countries that reported only one type of mer gene were colored to represent the
mcr gene. The country that reported more than one type of mecr gene was filled with gray background containing color bands of the reported mcr gene.

Khuntayaporn P et al. Front Cell Infect Microbiol 2022; 12
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FIGURE 4 | The worldwide dissemination of the mcr gene in Acinetobacter spp. Countries that reported only one type of mcr gene were colored to represent the
mcr gene. Countries that reported more than one type of mar gene were filed with gray background containing color bands of the reported mcr gene.
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Karbapenem direngli 291 K
pneumoniae

Tablo 6. Direng genleri ve yillara gore dagilimi

AP
ERS:" S X x .
2\ &/ Turk Mikrobiyol Cemiy Derg 2022;52(2):95-102
S d0i:10.54453/TMCD.2022.05025

Aragtirma / Research Article

Klebsiella pneumoniae Klinik Suslarinda, 2012-2020 Yillar1 Arasinda
Karbapenem Direng Oranlarindaki Degisimin ve Direng¢ Genlerinin
Arastirilmasi

Investigetion of Carbapenem Resistance Ratio Changes and Resistange
Genes in Clinical Isolates of Klebsiella pneumoniae Between 2012 to 2020

Murat Telli*

* Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Aydin, Tirkiye

( ) Direng
Yillar OXA-48 NDM KPC ViIM [ OXA48+NDM OXA-48+KPC OXA-48+VIM NDM+KPC NDM+IMP] geni tespit
edilemeyen
2012 0 A 0 0 0 2 0 0 0 0 0
2013 1 0 0 0 1 0 0 0 0 0
2014 2 0 0 0 1 0 0 0 0 0
2015 13 0 0 0 5 0 0 0 0 0
2016 13 5 0 0 17 0 1 0 0 3
2017 7 1 0 1 24 0 0 0 0 0
2018 25 6 1 1 28 0 0 0 1 2
2019 17 4 5 1 27 2 0 1 0 1
2020 35 16 1 2 18 0 0 0 0 0
Toplam (%) |113(38.8)] |32(11.0) 7 (2.4), 5(1.7) 123 (42.3) 2(0.7) 1(0.3) 1(0.3) 1(0.3) 6(2.0)
\. J 4

Telli M Turk Microbiol Cemiy Derg 2022; 52: 95-102
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NDM-1-Producing Klebsiella pneumoniae Now in Turkey

he emergence of NDM producers among Gram-negative rods  62-kb plasmid corresponding to the recently identified and world
reported worldwide, with Escherichia coli, K Je 9)

nd Acinetobacter ba being the main hosts Since occurrence of NDM- 1 -producing K. prex
for this resistance trait (7). Whe the United Kingdom, India, increasingly reported, tracing the strain bz
and Pakistan have been identified as reservoirs of NDM produc- 118 and

ers, it also

la  wide-disseminated scaffold

EMONIGE IS NOW

ds is interest-
herefore, «

sears now that Balkun countries might constitute o formed as desc 4) and results
siconda oir (5 ¢BURST (http: showed that isolat

Here we report a 16-vear-old male patient who was admitted to I v"li_?d totheS ype ST) that co respc nds toan ST

Ulkemiz 2012-2014 NDM ile tanisti
2012 Irakli bir KIT hastasi

2013 Kayseri karbapenem direncli
enterobakterlerin %5,3’0

2014 yili Istanbul Medipol Hastanesi Enterobacter
cloacae salgini ve 4 K pneumoniae’da NDM-1

Poirel Let al. 2012 AAC; 56: 2785-6



Tablo 1. Caligmaya Katilan Hastanelerin (n= 28) Istatistiki Bolgelere Gore Dagilimi ve Hastanelerden
Gonderilen Izolat Sayilar

Hastane Adi NUTS-2" Bolgesi E.coli K.pneumoniae Toplam
Haydarpaga Egitim Aragtirma Hastanesi TR10 2 18 20
Sigli Hamidiye Etfal Egitim ve Aragtirma

Hastanesi TR10 4 16 20
Ankara Numune EGitim ve Aragirma Hastanesi TR51 10 8 18
Ankara Universitesi Tip Fakdltesi, ibn-i Sina

Hastanesi TR51 o 19 19
Selguk Universitesi Tip Fakiltesi Hastanesi TR52 1 19 20
Bursa Jevket Yilmaz EGitim ve Aragtirma

Hastanesi TR41 3 16 19
Kocaeli Universitesi Tip Fakiiltesi Hastanesi TR42 0 19 19
Ege Universitesi Tip Fakiltesi Hastanesi TR31 - 10 14
Adnan Menderes Universitesi Tip Fakiiltesi

Hastanesi TR32 0 20 20
Manisa Devlet Hastanesi TR33 10 9 19
Trakya Universitesi Tip Fakiiltesi Hastanesi TR21 9 10 19
Onsekiz Mart Universitesi Tip Fakiiltesi

Hastanesi TR22 10 10 20
Antalya EGitim ve Aragtirma Hastanesi TR61 8 10 18
Cukurova Universitesi Tip Fakiiltesi Hastanesi TR62 0 19 19
Hatay Antakya Devlet Hastanesi TR63 6 14 20
Karabiik Universitesi Tip Fakiiltesi Hastanesi TR31 1 19 20
Kastamonu Miinif islamoglu Devlet Hastanesi TR82 4 16 20
Tokat Devlet Hastanesi TR83 10 6 16
Ahi Evran Universitesi Tip Fakiiltesi Hastanesi TR71 0 20 20
Cumhuriyet Universitesi Tip Fakiiltesi Hastanesi TR72 6 14 20
KTU Tip Fakdltesi Hastanesi TR9O 6 13 19
Gaziantep Ersin Arslan EGitim ve Aragtirma

Hastanesi TRC1 10 6 16
sanhurfa Mehmet Akif inan Egitim ve

Aragtirma Hastanest TRCZ

Mardin Devlet Hastanesi TRC3 6 13 19
Inénii Universitesi Tip Fakiiltesi Turgut Ozal

Hastanesi TRB1 2 18 20
Van 100. Yil Universitesi Tip Fakiltesi

Hastanesi TRB1 8 12 20
Erzurum Bolge Egitim ve Aragtima Hastanesi TRAT 7 12 19
Kars Harakani Devlet Hastanesi TRA2

Toplam 127 366 493

*NUTS-2: Istatistiki Bolge Birimleri Sinflandirmasi (Nomenclature of Territorial Units for Statistics).
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Turkiye’de 2019 Yih icinde izole Edilen Escherichia
coli ve Klebsiella pneumoniae izolatlarinda
Karbapenemaz Epidemiyolojisi

The Epidemiology of Carbapenemases in Escherichia coli and
Klebsiella pneumoniae Isolated in 2019 in Turkey

SOZOK YILDIZ® Hasniye SIMSEK (1)), Zekiye BAKKALOGLU' 3
N NUMANOGLU CEVIK L Can H N HEKIMOGLU! selguk KILIG!
ALP MESE? (111, Ulusal Karbapenemaz veyans Caligm bu*

28 hastanenin (26 sindan ornek alinmis)
509 izolat (E coli ya da K pneumoniae
degerlendirilmis)

493’0 tur duzeyinde E.coli (%25.7, n=127)
ve K.pneumoniae (%74.3, n=366) olarak
tanimlanmis

%31’i TKi, %69’u ise SBii etkeni/kolonize imis

Suizuk Yildiz S et al. Mikrobiol Biilt 2021; 55



Turkiye'de 2019 Yil i¢inde izole Edien Escherichia coli va Kiebsiella pneumonias
1zplatlannda Karbapenemaz Epidemiynlojisi

larar Kan Alt solunum Aspirat Yara Toplam
yolu émegi

B E.coli ©K.pneumoniae

Sekil 1. [zolatlann Klinik ormek turune gore dagilim.

70
60
9 lss;s
=
a 40
S
2 30
io . 16.0
Uriner sistem Kan dolasimi Alt solunum yolu Yumusak doku
enfeksiyonu enfeksiyonu enfeksiyonu enfeksiyonu

B Karbapenem duyarl izolatlar OKarbapenem direngli izolatlar

sekil 2. Karbapeneme duyarli ve direncli izolatlanin izole edildigi enfeksiyon kaynagina gore
dagilimi.

Sizik Yildiz S et al. Mikrobiol Bllt 2021; 55
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B EF. coli BK.pneumoniae

Sekil 3. Karbapenem direncli izolatlanin farkli antibiyotiklere karsi diren¢ yuzdeleri.

AK: Amikasin, FEP: Sefepim, CIP: Siprofioksasin, COL: Kolistin, CN: Gentamisin, TZP: Piperasilin
tazobaktam, TOB: Tobramisin, TMP-SXT: Trimetoprim sulfametoksazol.

namaz diranc nanina cahin aldiifn aanatinil alaral halirlanmictir ancal fanntinilk alaral

Sizik Yildiz S et al. Mikrobiol Bllt 2021; 55



Tablo IV. Karbapenem ve Kolistine Direngli Izolatlarin Daglimi

Zon i Pe & D 5 2 x Karbapenem Kolistin Toplam
Tarkiye'de 2019 Yili Iginde 1zole Edilen Escherichia coli ve Klebsiella pneumoniae Herhangi Bir U¢
izolatlarinda Karbapenemaz Epidemiyolojisi Karbapeneme Karbapeneme
Bakteri Duyarh Direncli Direncli Duyarh Direncli
E.coli 97 (76.4) 30 (23.6) 19 (15.0) 116 (91.3) 11 (8.7) 127
70 K.pneumoniae 151 (41.3) 215 (58.7) 174 (47.5) 262 (71.6) 104 (28.4) 366
Toplam 248 (50.3) 245 (49.7) 193 (39.1)  378(76.7) 115(23.3) 493
60
50 —
- 40 =4
= : =
< = ==
“ 30
. B
10
0
<0.125 0.125 0.25 0.5 1 2 kS 8 16 32 64 128 >=256
OXA-48 %52,2
MIK (mg/L) 0
BYOK B OXA-48 benzeri BKPC KPC %16,4
BNDM-1 B NDM-1+0XA-48 benzeri OKPC+NDM-1 NDM-1 %15
"VIM = VIM+0XA-48 benzeri

Sekil 6. K pneumoniae izolatlarnimin meropenem MIK dagilimlarina gére karbapenemaz enzim
tipinin dagilimi.

Sizik Yildiz S et al. Mikrobiol Bllt 2021; 55
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Arastirma / Research Article

Karbapenem Direncli Enterobacterales izolatlarinda Karbapenemaz
ST 14 klonlarinda OXA-48+NDM-1 Genlerinin Arastirilmasi: Dokuz Eyliil Universitesi Hastanesi’nden

mevcut Ilk KPC Bildirimi
Sorun CAZ/aVIba ktam yaygin Investigation of Carbapenemase Genes in Carbapenem Resistant

. Enterobacterales Isolates: First KPC Report From Dokuz Eylul University
kullanilirsa baskin sus olabilir Hospital

Seyda Silan Okalin*@, Ayse Nur San Kaygisiz*®, Mahmut Cem Ergon** ©, ibrahim Mehmet Ali Oktem**®

* Dokuz Eylil Universitesi, Saghk Bilimleri Enstitasi, Klinik Mikrobiyoloji ve Mikrobiyoloji Anabilim Dal, lzmir, Turkiye
** Dokuz Eylil Universitesi, Tip Fakiltesi, Klinik Mikrobiyoloji ve Mikeobiyoloji Anabilim Dali, lzmir, Tiirkiye

Tablo 2. Enterobacterales izolatlarinin karbapenemaz dagilimi.

Karbapenemaz tipi Klebsiella Escherichia  Toplam

pneumonie coli Sayi (%)

Sayi (%) Sayi (%)

OXA-48 30 (66.6) 2 (66.6) 32 (66.6)
NDM 2 (4.4) 0 :
OXA-48 + NDM 7 (15.5) 0 7 (14.5)
KPC 6(13.3) 1(33.3) 7 (14.5) =
IMP 0 0 0 #

\VIIV] 0 0 Q

Topl 45 (93.75 3(6.25 48 (%100 | ‘ |
oplam (93.75)  3(6.25) 48 (%100) L e

Okalin SS et al. Turk Microbiol Cemiy Derg 2021; 51: 375-81
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S 2 ~ a multicentre prospective cohort study in an OXA-48 endemic setting

Burcu fsler’ - Berna Ozer? - Glle Cinar’ - Abdullah Tarik Aslan® - Cansel Vatansever® - Caltlin Falconer -
Istar Dolapgr® - Funda $imsek® - Necla Tiilek” - Hamliyet Demirkaya® - Sirin Menekse” - Halis Akalin™® -

ilker inang Balkan'' . Mehtap Aydin'? . Elif Tukenmez Tigen' . Safiye Kogulu Demir'* . Mahir Kapmaz'® .
E n yayg I n O I a n ST 2 09 6 OXA 2 3 2 siran Keske®'? . Ozlem Dogan’ - Clgdem Arabaci™® - Serap Yaga'’ - Gulsen Hazirolan'® - Vell Oguzalp Bakir'® -
Mehmet Ganen®2' . Mark D. Chatfield” - Brian Forde' - Nese Saltoglu™ . Alpay Azap® - Ozlem Azap® - Murat Akova® -
kolistin direncini tasiyor

ji®

David L. Paterson' . Fsun Can®#2 . Onder Ergontl?'??

Received: 3 December 2021 / Accepted: 15 February 2022 / Published online: 17 March 2022
© Springer-Verlag GmbH Germany, part of Springer Nature 2022

AR ( B
Total OXA-48-like OxA48- |MBL{ KPC-2 KPC-MBL®
like
MBL*
OXA48 OXA232 OXA244 OXAISI
ST2096 61 2 56 3d
STI01 37 20 15 2¢
STI4 28 6 1 20 1
STI6 14 8 1 3 1 ¢
ST307 7 4 3
ST981* 6 6
STIl 5 3 2 2
STI5 5 1 1 1 D
ST395 5 1 4
Other 19 11 1 2 2f 2 1
Total 187 62 57 17 5 29 1 4 )

MBL, metallo-p-lactamase. “All isolates in this MLST are speciated as Klebsiella variicola. "OXA-48
unless specified otherwise. “NDM-1 unless specified otherwise, OXA-48-like type is OXA-232 for all
three isolates, “OX A-48-like type is OXA-244 for one of the two isolates, 'NDM type is NDM-5 for one of
the two isolates, NDM type is NDM-5

Isler B et al. Eur J Clin Microbiol Infect Dis 2022; 41: 841-47



es

Susceptibility (susceptible/total tested)

Total, n (%) ST2096. n (%)

ST101. n (%)

ST14. n (%)

Colistin

Tigecycline

Amikacin

Gentamicin
Trimethoprim-sulfamethoxazole

43/187 (23) 11/61 (18)
67/157 (43) 12/51 (24)
45/177 (25) 7/59 (12)
42/164 (26) 7/59 (12)
20/165 (12) 1760 (2)

Ceftazidime-avibactam

152/187 (81)] 61/61 (100)

5/37 (14)
24/33 (73)
7/32 (22)
11726 (42)
6/26 (23)

10/28 (36)
8/26 (31)
5/27 (19)
3/26 (12)
1/25 (4)

9/28 (32)

)

Isler B et al. Eur J Clin Microbiol Infect Dis 2022; 41: 841-47

37/37 (100) f
|




Journal of
1 Antimicrob Chemather 2018; 73: 1235-1241 Antimicrobial
doi10.1093/jac/dkx5 32 Advance Access publication 3 February 2018 Chemotherapy

Impact of the ST101 clone on fatality among patients with
colistin-resistant Klebsiella pneumoniae infection
Fusun Can'*, Sirin Menekse?, Pelin Ispir', Nazli Atac’, Ozgur Albayrak®, Tuana Demir®, Doruk Can Karaaslan®,
Salih Naofiz Karahan®, Mahir Kapmaz*, Ozlem Kurt Azap®, Funda Timurkaynak®, Serap Simsek Yavuz’,

Seniha Basaran’, Fugen Yoruk®, Alpay Azap®, Safiye Koculu”, Nur Benzonana’®, Nathan A. Lack?,
Mehmet Gonen®'? and Onder Ergonul’*

Table 2. Distribution of OXA-48 and NDM-1 among STs

OXA-48 (N =93) NDM-1 (N = 22)

ST101 (N = 68), n (%) 65 (96) 0
ST395 (N = 15), n (%) 5(33) 13 (87)
ST16 (N=6), n (%) 4(67) 0
ST147 (N = 5), n (%) 2 (40) 4(80)
Other STs (N =21), n (%) 17 (81) 5(24)

Can F et al. J Antimicrob Chemother 2018; 73: 1235-41



Bakteriyel Virulans Faktorleri ?

| observational study Med iCine

[ OPEN
Mortality-related factors in patients with OXA-48
carbapenemase-producing Klebsiella pneumoniae

bacteremia

O. Lima Rodriguez, MD?, A. Sousa, MD*®, Maria Teresa Pérez-Rodriguez, MD, PhD*®-" @,
L. Martinez-Lamas, PharmD®®, R, Longueira Suérez, MD*®, C. Taboada Martinez, MD?,
C. Portela Pino, MD?, F. Vasallo Vidal, MDF, A. Pérez-Landeiro, Pha D° M. Crespo Casal, MD, PhD*®

Abstract
Carbapenemase-prod ) .. . ion on the oxacilinasa
oxa-a-upesimeed. - Enfeksiyonun gidisatini belirleyen mortalty for patients with
bacteremia due to OXA

We conducted a retros, " : . acteremia, classifying the
strains as ¢ ‘ae (CRKp). All of the CRKp

Antibiyotik § Konak Bakteriyel

Virulans

' : faktorleri
direnci Faktorleri

£1alio-5-lactamase, MIC =

minimum Inl ) 83, VIM = Verona integron-
encoded metallo-B-lactamase.
Keywords: bacteremia, carbapenemase-producing, Klebsiella pneumoniae, -48-type

Rodriguez OL et al. Medicine 2021; 100: e-24880
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Understanding the Epidemiology of
Multi-Drug Resistant Gram-Negative
Bacilli in the Middle East Using a One
Health Approach

Iman Dandiachi’, Amer Chaddad’, Jascn Hanna', Jossika Malta' and Ziad Daoud®s~
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FIGURE 2 | Geographical distribution of carbapenemases in humans, animals, hospital, and community environment i the Middle East.
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Antibiotic resistance surveillance systems: A review

=

Ousmane Oumou Diallo*”, Sophie Alexandra Baron™”, Cédric Abat®, Philippe Colson™”,
Hervé Chaudet'*, Jean-Marc Rolain™"*
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Data Sourees. Data analysis (Phenotypical ~ Generate weekly, monthly
Hospitals, laboratories) and genotypic) or annual reports
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resistance phenotypes indicators (Prevalence) the public domain

“One Health” Concept ]
J

&

Fig. 2. Future antibiotic resistance surveillance system
Diallo OO et al. J Glob Antimic Resis. 2020; 23: 430-8



* Antibiyotik dncesi doneme donus yok aslinda
* Antibiyotik direncini 6nlemek mumkuin degil

* Tek saglik stirveyansi 6nemli
* Antibiyotik tuketimi
* Antibiyotik yonetimi

* Hizli tani gerekli (fenotipik ve genotipik)
* Yeni antibiyotikler ve asi



* Antibiyotiklere diren¢ diinyanin en 6nemli halk
sagligi sorunlarindan biri

* Direncin onlenmesinde onemli basamaklardan biri
direncin izlenmesi

* [zlemin yerel, bolgesel ve kiiresel olmasi yayilimin
daha net anlasilmasina olanak saglar
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946 E. Durante-Mangoni et al. / Clinical Microbiology and Infection 25 (2019) 943—950
Table 2
Antimicrobials commonly tested against carbapenem resistant Enterobacteriaceae
Antimicrobial EUCAST MIC breakpoint Prevalence® of Remarks
indicating resistance susceptible isolates
Ceftazidime >4 <3% Resistance usually associated with concurrent expression of ESBL or AmpC
Cefepime >4 <5% B-lactamases
Aztreonam <5% Susceptibility or low-level resistance may be expected in case of metallo-f-
lactamase carbapenemase expression. Resistance is the rule when other
carbapenemases (KPC, OXA-48, etc.) or extended spectrum B-lactamases are
co-expressed
Piperacillin-tazobactam >16 <5% Resistance usually associated with high-level expression of extended
spectrum B-lactamases
Ceftazidime-avibactam >8 >90% Susceptibility expected in case of KPC or OXA-48 carbapenemase
expression. Resistance is the rule when metallo-enzymes (NDM, IMP, VIM,
etc.) are expressed
Imipenem >8 <5% Variable degrees of resistance may occur according to level of
Meropenem >8 <5% carbapenemase expression and concurrent presence of other mechanisms
Doripenem >2 <5% of carbapenem resistance
Amikacin >16 50% Cross resistance not the rule depending on actual subtype of modifying
Gentamicin >4 40% enzyme expressed
Ciprofloxacin >0.5 <5% Very low rates of susceptibility expected in endemic settings of
carbapenem-resistant Enterobacteriaceae prevalence
Trimethoprim-sulphamethoxazole >4 <5% Sparse data available
Fosfomycin >32 50% Variable results according to the susceptibility method used
Tigecycline >2 85% Consistent susceptibility data across multiple studies and settings
Colistin >2 80% Broth microdilution recommended to avoid major errors

? Conservative estimates based on literature data (average rates) and the author's personal experience.
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Ceftazidime-Avibactam and Aztreonam,
an Interesting Strategy To Overcome
B-Lactam Resistance Conferred by Metallo-
B-Lactamases in Enterobacteriaceae and
Pseudomonas aeruginosa
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FIG 1 Susceptibility testing showing with ellipsometry the effect of the synergistic combination of
CAZ-AVI and ATM. The combination (middle strip) was tested by first applying an ATM strip to the
Mueller-Hinton (MH) agar, removing it after 5 min, and then applying a CAZ-AVI strip on the exact same
location and placing back the ATM strip to read the susceptibility to ATM in the presence of AVI (and
CAZ). (Top panel) K. pneurnoniae NDM-1/0XA-48 from patient 1. (Bottom panel) Pseudomonas aeruginosa
NDM-1/AmpC from patient 2.

September 2017 Volume 61 Issue 9 e01008-17
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Worsening epidemiological situation of carbapenemase-

producing Enterobacteriaceae in Europe, assessment by
national experts from 37 countries, July 2018
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FIGURE 2

Epidemiological situation of carbapenemase-producing Enterobacteriaceae, assessment by national experts in European
countries, July 2018 (n = 37)

Epldemiological stages

== Sporadic occurence (Stage 1)

1 Single hospital outbreak (Stage 2a)
== Sporadic hospltal outbreaks (Stage 2b)
= Reglonal spread (Stage 3)

= |nter-reglonal spread (Stage 4)
= Endemic situation (Stage 5)
== Countrles not participating
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Table 1. Ambler classification of f—lactamases.

Ambler Class [3-Lactamases Active Site Agent Examples Substrates
PSE Penicillins
—— . TEM, SHV, CTX-M, VEB, Penicillins, 3rd generation
BesbE AR SEEie PER, GES cephalosporins

KPC, SME, IMI/NMC-A

All B-lactams

IMP, VIM, NDM, SPM,
GIM

Metallo-p-lactamases Zinc

All B-lactams, except
monobactams

Cephalosporinases Serine AmpC

Cephamycins, 3rd
generation cephalosporins

B
NS S
(—Dﬁ Oxacillinases Serine OXA

All B-lactams, though class
D enzymes have highly
variable spectra of activity

l Abbreviatio;\j: CTX-M, active against cefotaxime (CTX) and isolated in Munich (-M); GES, Guiana extended spectrum;
GIM, Germarn imipenemase; IMP, active on imipenem; KPC, Klebsiella pneumoniae carbapenemase; NDM, New
Delhi metallo-B-lactamase; NMC, not metalloenzyme carbapenemase; OXA, oxacillinase; PER, Pseudomonas
aeruginosa RNL-1; PSE, Pseudomonas specific enzyme; SHV, sulfhydrl reagent variable; SME, Serratia marcescens
enzyme; SPM, Sao Paulo metallo-  -lactamase; VEB, Vietnamese extended-spectrum -lactamase; VIM, Verona

integron-encoded metallo-f-lactamase.

Eichenberger EM et al. Antibiotics 2019; 37



CR Gram-negative organisms

A y

CRE CR Non-fermenting pathogens
CPE non-CPE CPO non-CPO
* KPC *« MBL: NDM, * Porin channel * KPC * MBL: NDM, * Porin channel
* OXA-48 VIM, IMP * Efflux pump * OXA-23, VIM, IMP * Efflux pump
OXA-40, L1
OXA-58

Figure 4. Algorithm to assess potential carbapenem resistance mechanisms in Enterobacteriaceae and nonfermenter species. Abbreviations: CPE, carbapenemase-
producing Enterobacteriaceae; CPO, carbapenemase-producing organism; CR, carbapenem resistant; CRE, carbapenem-resistant Enterobacteriaceae; IMP, imipenemase
metallo-B-lactamase; KPC, Klebsiella pneumoniae carbapenemase; L1, a class B metallo-f3-lactamase; MBL, metallo-B-lactamase; NDM, New Delhi metallo-p3-lactamase;
OXA, oxacillin carbapenemase/oxacillinase; VIM, Verona integron-encoded metallo-p-lactamase.

Nordmann P et al. Clin Infect Dis 2019; 69: S521-8.



