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Direng paternlerinin ve direng mekanizmalarinin

bilinmesi

- direngli  bakterilerle  olusan infeksiyonlarin
tedavisinde yol gosterici olmaktadir

. Gunlik uygulamada kullanilan antibiyogramlarin uygun
sekilde yorumlanarak, bazi kolay fenotipik testlerle
desteklenmesi, direng¢ mekanizmalari hakkinda bilgi
verebilir



iren¢c mekanizmalarinin
bilinmesi



Gram negatif bakterilerin dogal diren¢ durumu

Mikroorganizma Dogal direngli oldugu antibiyotikler
Tim Enterobacteriaceae liyeleri Penisilin G, glikopeptitler, fusidik asit, makrolidler, klindamisin, linezolid, streptograminler, mupirosin
A.baumannii Ampisilin, amoksisilin, birinci kusak sefalosporinler
P.aeruginosa Ampisilin, amoksisilin, amoksisilin/klavulanat, birinci ve ikinci kugak sefalosporinler, sefotaksim,

seftriakson,nalidiksik asit, trimetoprim

B.cepacia Ampisilin, amoksisilin, birinci kusak sefalosporinler, kolistin, aminoglikozitler

S.maltophilia Tikarsilin/klavulanat harig tiim beta-laktamlar, aminoglikozitler

Flavobacterium (Chryseobacterium, Myroides) Ampisilin, amoksisilin, birinci kusak sefalosporinler

Salmonella spp. Sefuroksim (in-vitro etkili, in-vivo etkisiz)

Klebsiella spp., Citrobacter diversus Ampisilin, amoksisilin, karbenisilin, tikarsilin

Enterobacter spp., C. freundii Ampisilin, amoksisilin, amoksisilin/klavulanat, birinci kusak sefalosporinler, sefoksitin

M.morganii Ampisilin, amoksisilin, amoksisilin/klavulanat, birinci kusak sefalosporinler, sefuroksim, kolistin, nitrofurantoin
Providencia spp. Ampisilin, amoksisilin, amoksisilin/klavulanat, birinci kusak sefalosporinler, sefuroksim, gentamisin,

netilmisin, tobramsin, kolistin, nitrofurantoin

P.mirabilis Kolistin, nitrofurantoin

P.vulgaris Ampisilin, amoksisilin, sefuroksim, kolistin, nitrofurantoin

Serratia spp. Ampisilin, amoksisilin, amoksisilin/klavulanat, birinci kusak sefalosporinler, sefuroksim, kolistin
Y.enterocolitica Ampisilin, amoksisilin, karbenisilin, tikarsilin, birinci kusak sefalosporinler

C. jejuni/coli Trimetoprim

H.influenzae Penisilin G, eritromisin, klindamisin

M.catarrhalis Trimetoprim

Livermore DM, Winstanley TG, Shanon KP. Interpretative reading:recognizing the unusual
and inferring resistance mechanisms from resistance phenotypes. J Antimicrob Chemother
2001;48(Suppl 1):87-102.



Gram negatif bakterilerde direncg

Beta-laktam direnci

Genislemis spektrumlu IndUklenebilir
beta-laktamazlar

beta-laktamazlar
Karbapenemazlar

Aminoglikozid direnci |




Yontemler

* Fenotipik
« MIK belirleme
« Disk diffiizyon
« Otomatize sistemler
* Genotipik
« Direng geni veya genin irini
« Uzman kurallar: ("Expert rules”)



Rehberler

« CLSI: ABD

« EUCAST: Avrupa
« BSAC: Ingiltere
« SRGA: Isvec

* NWGA: Norvec

* CRG: Hollanda

* DIN: Almanya



European Committee on Antimicrobial Susceptibility Testing

Breakpoint tables for interpretation of MICs and zone diameters
Version 9.0, valid from 2019-01-01

This document should be cited as "The European Committee on Antimicrobial Susceptibility Testing. Breakpoint tables for interpretation of MICs and zone diameters.

Version 9.0, 2019. hitp://www.eucast.org."
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Gram negatif bakterilerde direng




\—/ decreased penetrd
\ Direng mekanizmalari
\ ) —— A  ° Hedefte degisiklik
enzymatic * Azalmig penentrasyon
U——’l—l m;gm:‘ « Enzimatik inaktivasyon
atecation of -« Artmis disa atim (efluks)

{efflux pump}

- target site - . i
Antifsiotic - —; '|>ncr;ased effiux
@



transmembrane efflux pump
Blactams (meropenem), quinolones,
éminoglycosides. tetracycline antibiotics

gacydme). and chloramphenicol

, targets
oprim (dlhydrofolate reductase),
amides (dihydropteroate synthase)

'D

Ribosomes ,
&
‘ : ?‘P;&t&ins

ibosor muhﬂonormodlﬁcabon ; . ’ NG
ﬁetracydmes (TetM or TetO ; o A

g ~
) ———— 3 ’ ‘”u-“
= ye
f "-cuqno.ua.vu,nan..rvut Vhasseptonyt?

PO

\‘\.

Mutations in 7 B TR g e
U ’ WAL LTI Mg tasdinnt bikahghests

lipopolysaccharide structure % g pp U

polymyxin antibiotic class %< ) Protein

4

Lipopolysaccharide
[* ) o 9 Qo




Beta laktamazlarin siniflandiriimasi

Fonksiyonel Siniflama | Ambler Siniflamasi Bush Siniflamasi

Serin beta laktamazlar Sinif A penisilinaz 2a, 2b, 2¢ Genis spektrumlu beta laktamazlar,
TEM-1, TEM-2, SHV-1
2be Genislemis spektrumlu beta laktamazlar
[(GSBL), TEM ve SHV ]

Digerleri BES-1, GES/IBC, PER-1,
PER-2, SFO-1, TLA-1, VEB-1/2

2br TEM (TEM-30, TEM-31)
2e CTX
2f (

Karbapenemazlar: KPC-1, KPC-2,
KPC-3, GES-1, GES-2

r

N

Metallobetalaktamazlar Simf B 3a, 3b, 3¢ Karbapenemazlar: IMP, VIM,
Metallobetalaktamazlar | NDM, SPM, SIM, GIM
Serin beta laktamazlar Sinif C- sefalosporinazlar 1 AmpC tipi: AAC-1, ACT-1, CFE-1,

CMY, DHA-1, DHA-2, FOX, LAT,
MIR-1, MOX-1, MOX-2

Siif D- Kloksasilin hidrolize eden 2d OXA’larin gogu
enzimler (OXA) Diger: OXA-23, 0XA-27, OXA-40,
OXA-48

AVS-I




Genislemis spektrumlu beta-
laktamazlar

Penisilinler, 1-4. Kusak sefalosporinler,
monobaktamlar: hidrolize eden enzimlerdir
(sefamisinler ve karbapenemler
etkilenmez)

COGU Beta-laktamaz inhibitsrleri ile inaktive
olurlar (Klavulanat/tazobaktam>sulbaktam)



GSBL Tanimlanmasi

Iki basamaklidir:

1 Tarama: Indikator sefalosporinlerle
(oksimino sefalosporinler; seftazidim,
sefotaksim, sefpodoksim) duyarhlik
testi

> Dogrulama: Taramada siipheli
olanlara uygulanir

Beta-laktamaz inhibitérlerine duyarlilik
temellidir



Table 2. ESBL confirmation methods for Enterobacteriaceae that are positive in the ESBL screening
test (see Table 1). Group 1 Enterobacteriaceae (see Figure 1).

Antimicrobial agent '
Method (disk nt) ESBL confirmation is positive if
ESBL gradient test | Cefotaxime +/- MIC ratio =8 or deformed ellipse
clavulanic acid present
Ceftazidime +/- MIC ratio =8 or deformed ellipse
clavulanic acid present

Combination disk Cefotaxime (30 ug) +/- =5 mm increase in inhibition zone
diffusion test (CDT) | clavulanic acid (10 pg)

Ceftazidime (30 pug) +/- | =5 mm increase in inhibition zone
clavulanic acid (10 pg)

Broth microdilution | Cefotaxime +/- MIC ratio =8

clavulanic acid (4 mg/L)

Ceftazidime +/- MIC ratio =8

clavulanic acid (4 mg/L)

Cefepime +/- MIC ratio 28

clavulanic acid (4 mg/L)
Double disk Cefotaxime, ceftazidime | Expansion of indicator
synergy test (DDST) | and cefepime cephalosporin inhibition zone

towards amoxicillin-clavulanic acid
disk




Kombinasyon diskleri: CAZ+ klav CTX+ Klav

Genjsleme > Sinmins

Genisleme herhangi birinde olabilir




C1ft disk sinerj1
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Fig. 2.3 Percentage of invasive E. coli isolates resistant to carbapenems in the European Region (EARS-Net
and CAESAR), by country or area, 2018
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Fig. 2.5 Percentage of invasive K. pneumoniae isolates resistant to carbapenems in the European Region (EARS-Net and CAESAR), by
country or area, 2018
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Klebsiella pnewmaonice strain 11978 was isolated in Turkey in 2001 and was found to be resistamt to all
B-lactams. including carbapenems, Cloning and expression in Escherichia coli identified five B-lactamases,
including two novel oxacillinases. The B-lactamase OXA-48 hydrolyzed imipenem at a high level and was
remofely related (less than 46% amine add identity) to the other oxacillinases. It hydmolyzed penicilling and
imipenem bot not oxpanded-spectrum ccephal ine. The bla,,(, . gene was plasmid encoded and not
associated with an integron, in contrast te most of the oxacillinase genes. An insertion sequence, IS1999, was
found immediately upstream of bla | - Another plasmid that encoded a second oxacillinase gene, ba, .
located Inside a class 1 integron was identined in K. prenmoniae 11978, OXA-47 had a narmw spectrum of

hydrolysis activity and did not hydroly frazidime or imip as is found for the 3-lactamase (OXA-1) to
whichit is related. In addition, B-lactamases TEM-I and SHV-2u were expressed from the same K. preamoniae
isolate. Analysis of the outer membrane proteins of this isolate revealed that it lacked a porin of ca. 36 kDa.
Thus, the high-level resistance to fi-lactams of this clinical isolate resulted from peculiar B-lactamases and

modification of outer membrane proteins,

Antimicrobial Agents
and Chemotherapy

) g India
Senegal (OXA-181)

O Single OXA-48-producing isolates
© Outbreaks of OXA-48-producing isolates
@ Nationwide distribution of OXA-48-producing isolates

Figure 5. Geographic distribution of oxacillinase-48 (OXA-48) type
producers.

NDM-1-Producing Klebsiella pneumoniae
Now in Turkey

Laurent Poirel, Melda Ozdamar, Alain A. Ocampo-Sosa,
Salih Tiirkoglu, Ufuk Guney Ozer and Patrice Nordmann
Antimicrob. Agents Chemother. 2012, 56(5):2784. DOI:
10.1128/AAC.00150-12.

Published Ahead of Print 5 March 2012.



Table 4

Rates of carbapenem-resistant E coli, K. pneumonioe, P. geruginasa and Acinetobacter spp. by country. The number of laboratories per country is given in brackets after the
country name. The total number of laboratories is less than 165 because some of the laboratories did not provide prevalence data for all or some of the four groups of
pathogens.

Country CR E coliX) CR K. pneumaniae(X) CR F. aeruginosa(X) CR Acinetobacter spp(%)
Albania (2) 7.02 2872 15.18 3750
Bosnia and Herzegovina (4) 0.04 0.25 11.88 80.38
Bulgaria (8) 077 6.40 1831 53.50
Croatia (6) 010 929 19.64 82.08
(zech Republic (5) 0.02 095 1.07 246
France (2) 051 411 3012 1119
Germany (9) 0.09 0.49 11.63 614
Greece (20) 166 3339 2952 65.90
Hungary (8) 0.00 093 2451 5165
Israel (7) 014 257 1.82 4306
Italy (22) 029 1714 15.80 4765
Kosovo (1) 0.00 0.00 17.20 79.08
Poland (1) 0.00 0.23 1181 30.56
Romania (9) 022 16.22 3823 66.20
Serbia (13) 057 1053 2271 T468
Spain (29) 013 490 14,02 2404
Swizerland (1) 0.02 048 0.00 323
Turkey (12) 298 20.53 3598 8150

T. Kostyanev, T. Vilken and C. Lammens et al. / International Journal of Antimicrobial Agents 53 (2019)
268-274



2018 Karbapenem Duyarl Karbapenem Direncli
Acinetobacter sp. 18,81
81,19
Pseudomonas sp. 62,75
37,25
Escherichia coli 95,08
4,92
Klebsiella sp. 73,72
26,28
2019 Karbapenem Duyarli Karbapenem Direncli
Acinetobacter sp. 18,32
81,68
Pseudomonas sp. 63,92
36,08
Escherichia coli 94,14
5,86
Klebsiella sp. 69,93

30,07




Karbapenemazlar

s Metalo beta-lakamazlar (Ambler sinif
B)

= Ambler sinif A karbapenemazlar

= Ambler sinif D karbapenemazlar
(OXA kar‘bapenemaz I\QIG)R Curr Opin Infect Dis 2008;21:367-71.

Gupta V. Expert Opin Investig Drugs 2008;17(2):131-43.



Karbapenemaz treten bakterilerin
saptanmasi

» Hangi bakteriler karbapenemaz tretimi
acisindan test edilmeli?

= Hangi yontem kullaniimali?

Standardize edilmis spesifik bir test
olmadigindan, tanida zorluklar var



Bakteri turune gore kabapenemazlarin dagilimi

Mikroorganizma MBL (smnif B) Siif A (KPC-GES) OXA (simif D)

Pseudomonas

P.aerginosa ++ + +

P.putida + +
A.baumannii +a ++
Acinetobacter spp. + +
Enterobacteriaceae

K.pneumoniae + ++ +

E.coli + + +

P.mirabilis + +

Providencia spp. +

K.oxytoca + +

S.marcescens +a +

Enterobacter spp. +a +

C.freundii + +

M.morganii +

S.enterica +

Raoultella spp. +

aBazi bélgelerde endemik

Miriagou V. ve ark. Clin Microbiol Infect 2010;16:112-122.



Fenotipik yontemler Genotipik Yontemler

Modifiye Hodge Testi * Polimeraz Zincir Reaksiyonu
Karbapenem Inaktivasyon « DNA problart
metodu

Kolorimetrik testler * Klonlama ve sekans analizi

Cift disk sinerji testi
Kombine disk difiizyon
yontemi

Gradiyent diflizyon Yontemi



Modifiye Hodge Testi

E.coli ATCC 25922 0.5 McFarland
sandart suspansiyonu 1:10 oraninda
sulandirilarak MHA plagina yayilir

Merkeze ertapenem veya meropenem
diski yerlestirilir

Test edilecek bakteri, diskin
kenarindan disari dogru en az 20-25
mm. olacak sekilde ¢izgi seklinde ekilir

16-20 saat inkibasyon sonrasinda
bakteri gizgisi ile disk inhibisyon zonu
arasinda ireme artigi olmasi (yonca
yapragl goérunimd), “karbapenemaz
Uretimi pozitif" olarak degerlendirilir

(1) K.pneumoniaeATCC BAA 1705, pozitifkontrol
(2) K. pneumoniaeATCC BAA 1706, negatif kontrol
(3) Kiinik izolat, pozitif sonug

CLSIM100-S19



Modifiye Hodge Testi

*CLSI 2010 > * GSBL ve Amp C liretenlerde -
«CLST 2018 por:n mut. v?/veya efluks
. : yanhg pozitif sonug
mKIMY - SME, OXA, baz:
*CARBA NPV metallobetalaktamazlarda
(NDM) yanlis negatif
* Dusuk oranda MBL
uretiminin

saptanmasindaki etkinligi
bilinmiyor




Karbapenem Inaktivasyon Metodu (KIM)

Bakteri siispansiyonuna meropenem
diski atilip iki saat inkibe

Iki saatin sonunda siispansiyon
igindeki disk alinir

Karbapenem d li standart susun
(Ec.1 Eof/! p/c’ar%c 2%552’3 yac;/lldcllgl Mﬁg\
plagina konulur

Alt1 saatlik inkiibasyon sonrasinda
degerlendirildi

Normalde £.co/i susunun etrafinda
inhibisyon zonu olusmasi beklenirken,
karbapenemaz varliginda

. inak’ridve,olqrg meropenem |dis,rki E cg/i B
staunde, DR ron o elyyfadt &

The Carbapenem Inactivation Method (CIM),
a Simple and Low-Cost Alternative for the
Carba NP Test to Assess Phenotypic
Carbapenemase Activity in Gram-Negative
Rods

Kim van der Zwaluw*, Angela de Haan, Gerlinde N. s J.Bo Albert
J. de Neeling,Leo M, Schouls

Cantre for Infectious Diseases Research, Diagnostics and Screaning (IDS), National institute for Publc
Health and the Environment (RIVM), Bilthoven, The Natharlands




* Modifiye KIM (mKIM)
* Karbapenem direngli P. aeruginosa
« Tnokulum miktar: artilmis

« eKIM
« EDTA eklenerek
* MBL ayirimi

« KIMTris
* Tris-HCL tamponu
* Acinetobacter ve Pseudomonas spp.

« SKIM

« Imipenem diski dogrudan koloniye siiriilir



Carba NP test

* Test biyokimyasal esasa
dayanmakta

« Lizis edilmis bakterilerin
ortama saldigi enzimlerin pH
degisimi incelenmekte

* Fenol red

* Ayni gun sonug

* Bir ¢ok calisma testi oldukca
duyarli ve spesifik bulmus
« EUCAST tarafindan onerilmekte

Rapid Detection of
Carbapenemase-
producing
Enterobacteriaceae

Patrice Nordmann, Laurent Poirel,
and Laurent Dortet

To rapidly identify carbapenemase producers in En-
terobacteriaceas, we developed the Carba NP test. The test
uses isolated bacteral colones and is based on in vitro hy-
drolysie of a carbapenem, impenam. It was 100% sensitive
and specific compeared with molecular-based techriques.
This rapid (<2 hours), inexpensive technique may be impie-
mented in any laboratory

not confer obvious resistance levels to carbapenems. There
15 a need for laboratories to scarch for carbapenemase pro-
ducers (9). Phenotype-based techniques for identifying in
vitro production of carbapenemase, such as the modified
Hodge test, are not highly sensitive énd specific (2.8.10)
Dy of metallo-p-1 producers (IMP, VIM,
NDM) and of KPC producers may be based on the in-
hibitory peoperties of several molecules but requires addi-
tonal expertise and time (usually an extra 24-48 hours)
(2,8,11.12). Furthermore. no mhibitors are available for de-
tecting OXA-48-type producers that arc spreading rapidly,
at least m northern Africa, the Middle East, and Europe (2)
Molecular detection of carhapenemase genes remams cost-

ly and requires substantial expertisc. Both the phenotype-
based techmigues and molecular tests are time-consuming
(at least 12-24 hours) and are poorly adopted to the chinical
need for solating patients rapidly to prevent nosocomial
outbreaks

W devebaned 3

MAFKIRC CARNA NP

RAPIDEC
CARBA NP




Carba NP testi

* A. baumaniiicin 6nerilmemekte :> CarbAcineto NP

* OXA-48 enzim uretenlerde ve mukoid suslarda yalanci
negatif sonuglar

« Zayif hidrolitik aktivitesi olanlarda renk degisimi ¢cok az
olabilir-yanlis negatif sonug



BJCM

LETTER TO THE EDITOR

Blue carba

Blue-Carba, an Easy Biochemical Test for Detection of Diverse
Carbapenemase Producers Directly from Bacterial Cultures

1. Pires, A Novals, L Peixe
SECRIMTE, Laboraeddo co Microbiologi, Faculdade do Farmaca, universdado do Porto, Forto, Rartucs

* pH indikatori
« Bromtimol mavisi

Test Negative
Solution Control

Manual Blue Carba Rapid Carb Blue Kit

FIG 1 Representative results of the Biue-Carba test obtatned from carbapen-
emase producers {A, B, and C) and non-carbapenemnase producers (D) with
test solution (Jeft) and negattve control solutlons (right). (A) NDM-1-produc-
Ing E cofi. (B) OXA-23-producing A. bawmannii. {C) OXA-48-producing A
preumoniae. (D) E coli ATCQC 25922, The fmages were taken after 2 hours of
Incabatfon.



Kromojenik besiyeri

) CHROMagar™ mSuperCARBA™

B T For Detection and isolation of Carbapenemase-
‘ producing Enterobacteriaceae (CPE)

Typical Appearance of microorganisms

CPE E. coli — dark pink to reddish

CPE Coliforms — metallic blue

CPO Pseudomonas — translucent, +/- natural
pigmentation cream to green

CPO Acinetobacter — Cream

Other Gram negative CPO — colourless, natural
pigmentation

Non-CPO E. coiif Coliforms — inhibited

Other Gram (-) non-CPO — inhibited

Order References

CHROMID® CARBA
SMART Agar

Complete CPE screening

Screen lor all carbapenemase-producing
Enterobacteriacae (CPE) in just one step vlli
CHROMID® CAREA SMART seieclive chromogenic
media bi-plate

@ Smart association of media to screen for OXA-48
an one side and other CPE, notably KPC and
NDM-1, on the othar

e Easy to use with a single-step process

o Validated for both rectal swabs and stool
specimens

e Incubaton In 18/24 hours




Lateral-flow testleri

« Immunokromatografik
* OXA-48-K-Se-T Ticari kitler
« KPC-K-SeT S—

- NDM LFA

. Carba5- NDM, KPC, TMP, VIM-type, OXA-48

« & Kolay uygulanabilir NG-Test"

= Pghal CARBA 5 \

= Yapilan galisma sayisi az




MBL tanisi igin spesifik testler
-Inhibitor temelli testler-

s Aktif bdlgelerinde ¢inko iyonu bulunan MBL
enzimlerinin metal selatorleri ile inaktive
olmalar: esasina dayanir



MBL tanisi igin spesifik testler
-Inhibitér temelli testler-

MBLinhibitorleri = Imipenem

EDTA

s Meropenem

s [iyol bilesikleri
2-merkaptopropionik ve
asit, ve / veya

Sodyu
Bir oksimi A :

mer%aptoasetlk asit

s Dipikolinik asit gibi

s Seftazidim

Ortama c¢inko eklenmesi testin duyarhligini arttirir



MBL tanisi igin spesifik testler
-Inhibitor temelli testler-

. Imipenem-EDTA kombine disk testi

. Imipenem-EDTA ¢ift disk sinerji testi

- MBL gradyen test



Imipenem-EDTA kombine disk
testi

= MHA plagina 2 adet imipenem = | ' I
diski yerlestirilir *-— ,

s Birinin lzerine 10yl EDTA
sollisyonu eklenir

s 16-18 saat inkibasyon sonrasinda
EDTA'llI imipenem diskinin zon
¢apinin, tek basina imipenem
diskinin zon gapindan 7 mm ve
daha fazla olmasi "MBL pozitif"
olarak degerlendirilir

MBL negatif

Behera B. ve ark. Indian J Med Microbiol 2008;26(3):233-37.



Imipenem-EDTA cift disk sinerji testi

= Imipenem  diskinin  yanina

merkezden mekeze uzakhgi 20
mm olacak sekilde bos bir disk
yerlestirilir

Bos diske 10yl 05 M EDTA
emdirilir

16-18 saat inkiibasyon
sonrasinda imipenem diskinin
EDTA diskine bakan tarafinda
zonda genisleme olmasi "MBL
pozitif” olarak degerlendirilir

MBL negatif

Behera B. ve ark. Indian J Med Microbiol 2008;26(3):233-37.



MBL E-test

= Bir tarafinda imipenem, diger
tarafinda imipenem+ EDTA
olan e-test stribi MHA
plagina yerlestirilir

s 16-18 saat inkiibasyon
sonrasinda IMP/ IMP-EDTA QO = SN
MIK orani >8 veya >3 log; . g
diltisyon olmasi MBL T agaeteoon® CNT ooiivasesial 5 i"ﬂ
pozitifligini gosterir "

Behera B. ve ark. Indian J Med Microbiol 2008;26(3):233-37.



= MBL inhibitorleri nonspesifik etki gosterir

Diger bazi siirecgleri de etkiler
= P.aeruginosa dig membran gegirgenligi vb.

1

Yalanci pozitiflik gorilebilir

s Sonuglar dikkatli yorumlanmali ve referans
yontemle (spektrofotometrik ve molekiiler
yontemler) dogrulanmali



MAST ID Mast disk

» Inhibitor/sinerji bazli test

* Meropenem ve DPA, EDTA
kombinasyonlari disk difiizyon
yontemiyle inhibisyon zon gapi
Incelenir

« OXA karbapenemaz inhibitéri
olarak temosillin zon ¢api

* Zon ¢ap farklar: yorumlanarak
karbapenemaz tiird belirlenir

* Duyarh ve spesifik test



KPC tanisina yonelik testler

s [riS/EDTA disk testi
a Indirekt yontem
s Boronik asit testi



KPC tanisina yonelik testler

Positive test for Negative test
Class A for
carbapenemase metallo-B-lactamase

Tris/EDTA disk testi y; / B\

= Imipenem diskinin  yanina,
uzerine bakteri inokule edilmis
tris/EDTA diski konur

m Zonda centik olmasi pozitif
sonug

m Bakteri igermeyen ikinci bir
trisstEDTA  diski, imipenem M it et
diskinin uzagina konarak MBL ZA, )\
varligi da ayni anda test Vil A \
edilebilir ' |

N2

/J
/4

g Testisolate
Moland ES. ve ark. Clin Microbiol Newslatter 2008;30(11):79-85. : onTr::/sEDTA




Tris/EDTA disk testi

Sinif A karbapenemaz (+) MBL (+)

Schreckenberger PC.



KPC tanisina yonelik testler

(Lawn) . 3 'S Tris/EDTA disks
a Ecoli ATCC 25922 R A
plaga yayilr M R

s Karbapenem diskinin
yanina, Uzerine bakteri

Sl
) o .
U ! !
N\
l‘ 3
1 |.
Wy
\ - ) f
s g

InlOkl.jIe N " edilmi§ ;" :\ .“. | . " ‘: I ‘_I e
tris/EDTA diski konur N K BN T/ EDTA cisks with
', . K pneumnoniae
_producing a KPC
o
s Zonda centiklenme

olmasi pozitif sonug¢

Moland ES. ve ark. Clin Microbiol Newslatter 2008;30(11):79-85.



KPC tanisina yonelik testler

Boronik asit testi
s Boronik asidin inhibitor etkisine dayali testlerdir

= Imipenem veya meropenem zon c¢apl ile
boronik asitli karbapenem diskinin zon cap!
arasinda = 4-7 mm fark olmasi

\

Sinif A karbapenemaz pozitif



Maldi-tof MS

* Karbapenemin hidrolize bagl
olarak kitle piklerinin tespiti

- +Kisa siirede sonug verebilir

- 4Kiltirden veya direk
ornekten calisilabilir

« = Cihazin farkli veritabaninin
kullanilmasi gerekli

- mMetotlarin standartizasyon
sikintisi

Fig. 1

ETP

Jiajia Yu, Jingxian Liu, Yuanrui Li, Jing Yu, Weinan Zhu, Ying Liu* and Lisong Shen. Rapid
detection of carbapenemase activity of Enterobacteriaceae isolated from positive blood
cultures by MALDI-TOF MS. Ann Clin Microbiol Antimicrob (2018) 17:22



Molekiler yontemler

* In-house PZR

« MLST

« Sekanslama

« PFGE

* Ticari PZR sistemler



e In-house PZR

-4 Istenilen gen bélgeleri ¢caligilabilir

«4¢ Ticari yontemlere gore ucuz

«= Ekipman gerekiyor

« ™ Yeni gen bélgeleri tespit edilemeyebilir
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* Ticari PZR sistemleri
* Cepheid Xpert Carba R
« GenePOC
« BD Max

+ KPC, NDM, VIM, OXA-48, IMP
* Kisa stirede sonug

« Ekipman gereksinimi az
* Kapali sistemler, kontaminasyon riski az

* Pahali



Chogsing & Phenotypic Carbapanemase Delection Method

Tesing Gonsderstiors.|
1. Tum-around time (TAT) 6. Regulstory status of et
2 Costs (¢, 44, 4o4) 7. Required equipment
3. Testing volumes 8. Required reagent proparation
4. Organigns 10 be lested 9. Carbapenemases dotected
5. Ease-ol-use 10. Perlormance characietistics
<—|—Ammdayvums. quired? } I No I
Testing modsities o consider Testing modalities Yo considar:
1. MALDI-TOF MS carbapenem hydroly ds (+*) 1. MHT (+)
2 Combined commercial ASTiphenotypic CP detection paneis (+e+) 2. mCIM derivatives (+)
3. Luters Flow Teuts (++4) 3 Combination disk methods (++)
4. Colorimetric mathods (manusal [+ ) and commuercial [++ 10 444 ]) dorivitives 4. Gradient diffusion methods (v ++)
methods
Ability 1o detect all carbapenemases? l——| Yos Readly avaiable laboratory supplies? I—-I Na
o | I ! I_’ * Gradien diffusion
methods
Lataral Flow Antigen Tesa Ease-ol-use
+ Rapid (15 min)
« Simple I Increased difficultyloxpartiss required
. * MHT
« Simplex ot trultiple tost L
for detection of KPC, = mCM
NDM, VIM, IMP sndior + MALDI-TOF MS hydrolysis methots - Cornmercial colorimatric losts
OXA-48-like require shemtions 1o instrument settings « Combined ASTiphenotypic
« Manual Cartss NP mefiods requiring AST panels
frequant reagant preparation

Figure 1. Algorithm for selecting a phenotypic method for detection of carbapenemase-producing carbapenem-resistant organisms.
+, <$1.00; ++, <$1.00 to $5.00; +++, >$5.00; *, can be affected by volume.



Aminoglikozidler

s Gram negatif bakterilerde aminoglikozid
direnci genellikle aminoglikozidleri
degistiren enzimler araciligi ile olmaktadir:

Aminog
Aminog
Aminog

Kozid fosfotransferaz (APH)
Kozid asetiltransferaz (AAC)
Kozid nukleotiditransferaz (ANT)




Aminoglikozidler

s Bir aminoglikozid, birden fazla bolgede
degisiklige ugrayabilir

s Bir enzim, bir cok aminoglikozidi degisiklige
ugratabilir

s Ayni bakteride enzimlerin bir kagl bir arada
bulunabilir

Diren¢c mekanizmasinin yorumlanmasini guglestirir



* Kolorimetrik test e

Aminoglycoside-
free

* pH indikatéri fenol red
« 16S rRNA metilaza bagli Arikacn

. . . . Gentamic
direnci tesbit ediyor e |

d A m | kGS | n ve 96 nTG m | S | n FIG 1 Representative resufts of the rapid aminoglycoside NP test. The rapid aminoglycoside NP test was

performed with a referance susceptible isolate (S) in the second column and with a reference 165 rRNA

kU l I ani l |yo r methylase isolate (ArmA) (R) in the third column in a reaction medium without (upper) and with (lower)

tha AG mix (amikacin plus gentamicin). Noninoculated wells are shown in the first column (NaCl-
containing wells). The tested isolate (T), in the fourth column, grew in the presence of the mix of
aminoglycosides and therefore presented resistance to multiple aminoglycosides. The picture was taken
after 2 h of incubation.

Nordmann P, Jayol A, Dobias J, PoirelL. 2017. Rapid aminoglycoside NP test for rapid
detection of multiple aminoglycosideresistance in Enterobacteriaceae. J ClinMicrobiol
55:1074 —-1079



Enterobacteriaecea ailesinde
aminoglikozid direng fenotipleri ve
diren¢c mekanizmalart

GEN | NET | TOB AMK KAN NEO Yorum Sikhik
S S S S S S Klasik Sik
R S S S S S AACQ3)I Nadir
R R R S R S AACQ)II Nadir
R R R S r* R AACQ3)IV Nadir

S/r#* R R R R R AAC(67) Nadir
R S R S R S ANT(2’) Nadir
S S S S R R APH(3’) Sik

r/R*** | /R /R /R /R /R impermeabilite Nadir

*Zon ¢apinda azalma olmasina karsin duyarli sinirlarda

**GEN bir komponenti aktif, ama in vivo kullanimi énerilmiyor.

***TUm aminoglikozidlere digsuk dizey direng

Livermore DM, Winstanley TG, Shanon KP. Interpretative reading:recognizing
the unusual and inferring resistance mechanisms from resistance phenotypes.
J Antimicrob Chemother 2001;48(Suppl 1):87-102.




Klebsiella spp.de aminoglikozid direng
fenotipleri ve direng mekanizmalart

GEN | NET | TOB | AMK | KAN NEO Yorum Sikhk
S S S S S S Klasik Sik
R S S S S S AACQ)I Nadir
R R R S r S AACQ)II Seyrek/nadir
S/t R R R R R AAC(6) Nadir
R S S S R S ANT(2) Seyrek/nadir
S S S S R R APH(3’) Sik?
/R /R /R /R /R /R Impermeabilite Nadir

Livermore DM, Winstanley TG, Shanon KP. Interpretative reading:recognizing
the unusual and inferring resistance mechanisms from resistance phenotypes.
J Antimicrob Chemother 2001;48(Suppl 1):87-102.



P.aeruginosa’da aminoglikozid direng
fenotipleri ve direng mekanizmalart

GEN | NET TOB | AMK | KAN NEO Yorum Sikhk
S S S S R R Klasik Sik
R S S S R R AAC3)I Nadir
R S R S R R AAC3)III Nadir

S/t R R R R R AAC(67) Nadir
R R R S R R AAC(6)II Nadir
R S R S R R ANT(2’) Nadir
S S S S R R APH(3’ Sik

/R /R /R /R /R /R impermeabilite Nadir

Livermore DM, Winstanley TG, Shanon KP. Interpretative reading:recognizing
the unusual and inferring resistance mechanisms from resistance phenotypes.
J Antimicrob Chemother 2001;48(Suppl 1):87-102.




Kolistin

« CLST ve EUCAST

» Otomatize sistem
* Disk diflizyon
* Gradyen diflizyon

* Sivi mikrodiliisyon

Liofilchem® SensiTest™ Colistin



Kolistin

» Kolistin disk elusyon yontemi

* 10 pg kolistin diski;sirasiyla tiplere
0,1,2 ve 4 tane konulur

* 0.5 Macfarland bakteri
suispansiyonu eklenir

« Inkiibe edilir

b () () . ofe
« Ureme varligi degerlendirilir :
GC  lug/ml 2pg/ml 4;J‘ml GC 1;‘;/n| Zu;./ml hn—yjml
) yeni bir' y.o.nTem :Imcnl th bbirp: i |; ?wn:'hZ)cchzf rﬁf::m Q:l'ks"ﬁf,jg : c:derdg fdtMgfI\I al
concent 0 (growt nti 2, o/ spectively. (Al =3
[ ] Ka'l'egor'ik uyum °/098 esanSiyel ca:b:P:ml 8T z j{ gr'vblagondem egEj J‘{hbs ”J e CrE‘YARBI !kuzzsso In(mb:“i%;
! with a colistin MIC of 4 pa/ml.
o
uyum /099 Simner PJ, Bergman Y, Trejo M, Roberts AA, Marayan R, Tekle T,
. Campeau S, Kazmi AQ, Bell DT, Lewis S, Tamma PD, Humphries R,
* AnCClk MI K 2 /-Il/ml lse SIV' Hindler JA. 2019. Two-site evaluation of the colistin broth disk
. 13 . . S elution test to determine colistin in vitro activity against Gram-
mi kr'Odl IUSYOH lle kO nTr'OI ed | |m€SI ni negative bacilli. J Clin Microbiol 57:¢01163-18

oneriyor



“The microbe always has the last word."

LOUIS PASTEUR (1822-1895)



