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Antibiyotik Duyarlilik Testleri

Duyarliik Testleri

Hangi yontem ?

Hangi bakteri?

(Mutlaka identifikasyon ve
Gram veya uygun boyama
yontemleri ile birlikte)
Hangi bakteri igin hangi test?
Hangi antibiyotikler?
Laboratuvarin yeterliligi?
Referans laboratuvari/ ¢zel
lab.

Sonuglar nasil raporlanacak?

Sonuglarin degerlendirilmesi
klinik anlami

In vitro-in vivo uyum?
Sonuglarin dogrulugu?

Kalite kontrol

Yorumlama Kriterleri?
Kilavuzlar




Antibiyotik Duyarlilik Testleri

CLSI

Endistri, bilim ve resmi otorite kurumlari, tip
camiasli, dernekler, vs ile dokiiman satisi
geliriyle desteklenir.

Endiistri ile paydas

Kararlar oylama ile

Toplanti sayisi; 2/yil

EUCAST

Ulusal Sinir Deger Komiteleri ve tip camiasi
temsilcilerince desteklenir.

Resmi otoriteler ile diyalog (ESCMID, ECDC,
EMA)

Endiistri ile konsiiltasyon

Kararlar uzlasma ile

Toplanti sayisi; 5/yil

CLINICAL AND
// LABORATORY
STANDARDS

INSTITUTE®

EURDPEAN COMMITTEE
OH ANTIMICRODBIAL
SUSCEFTIBILITY TESTING

EI;"“'r"1’ll :
AN D 11

Kaygusuz S, 2013



Antibiyotik Duyarlilik Testleri

Kalitatif yontemler
Disk difiizyon (yayilim)
Kantitatif yontemler (MIK)
Dildsyon yontemler:i
- Tup diltisyon
*  Makrodiliisyon
*  Mikrodilisyon
«  Agar dilisyon
Gradiyent difiizyon (E-test)
Otomatize yontemler
Inaktive eden enzim tespiti
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Kalitatif testler

Segici olmayan besiyerinde bir gece
inkuibasyon sonrasi ureyen ayni Tip
mikroorganizmadan

Inokiilim hazirlanir (McFarland 0,5)
Pleytlere inokiilasyon (MHA, %5 KK-MHA))
Diskler yerlestirilir (15-15-15 kural)
Inkiibasyon (35°C'de 1 gece)

Zon gaplari okunur

Yorum (Duyarli-orta-direngli)

Kalite kontrol

Hata analizi

Disk difiizyon yontemi




Kantitatif testler Dillisyon yontemleri

Standart sayidaki bakteri antimikrobiyalin
farkh yogunluklariyla karsilagtirilir

MIK

MBK belirlenir.

1. Agar diliisyon
2. Sivi dilisyon

Tiip Diliisyon Yontemiyle MiK

MIK

128 64 32 16 8§ 4 2 1T 05

antibiyotik ug / ml



Kantitatif testler

Makrodillisyon yontemi (tip diltsyon)

MIK

Antibiyotigin bakteri Gremesini engelleyen

en diglk konsantrasyonu

bakteriyostatik/inhibitor etki o o
(ng/ml)

MBK

Antibiyotigin bakterinin %99.9'unu iy s

oldiiren en diisiik konsantrasyonu
bakteriyosidal etki

Ureme yok
MBK (25)

MBK ve MIK tedavi igin;
esit veya en ¢ok 4 kat ise gok etkin,
>4 kat ise az etkili kabul edilir.




Kantitatif testler

Mikrodiliisyon yontemi Agar dillisyon

Katyon eklenmis MHA besiyeri kullanilir,
Test 96-kuyucuklu U-tabanl mikroplak
Antibiyotik konsantrasyonlari dilie edilir
Inokiilasyon

Inkiibasyon- 35°C de 16-20 saat

MIK, mikroorganizmanin kuyucuklardaki
Uremesini tamamen inhibe eden ve gozle
belirlenebilen en diisiik antimikrobiyal ilag
konsantrasyonudur




Kantitatif testler

Gradiyent difiizyon (E-test)
yontemi

Difiizyon temelli test

Artan konsantrasyonlarda antibiyotik
igeren inert plastik seritler

Uygun inkiibasyon siiresi sonunda
elips seklindeki inhibisyon bdlgesinin
strip ile kesistigi konsantrasyon: MIK
degeri (ug/mL)




Enzim uretiminin saptanmasi

Ornek: Haemophilus influenzae,
Moraxella cattarrhalis p-laktamaz
akftivitesinin saptanmasi

substratlar Griin

WQ =
&Au

enzim-substrat
kompleksi

Ornek: Enterik bakterilerdeki GSBL'ler

Resim 1. GSBL Pozitif Olarak Degerlendirilen Bir
K. pneumoniae Susu.



Enzim iretiminin saptanmasi

D test: Indiiklenebilir klindamisin direnci: MRSA suslari eritromisin: direngli ,

klindamisin:duyarl ise

Pozitif D test Negatif D test
Indiiklenebilir MLSg direnci “Efflux" pompa direnci

Rapor:Eritromisin: Direngli

Klindamisin: Direngli
"Bu susta indiiklenebilir klindamisin direnci
vardir. Ancak klindamisin bazi hastalarda
etkili olabilir”

Rapor: Eritromisin: Direngli
Klindamisin: Duyarli



Otomatize sistemler

Avantajlar

Sonuglar daha kisa siirede
alintyor ve dogrudan
bilgisayara yikleniyor
Azalmis is glcii

Ozel direng paternleri
Istatistik verilere kolay
ulasim

Dezavantajlar

Standart paneller

Zor lreyen, anaerob ve bazi nonfermentatif
bakterilerde testler yapilamiyor/sorunlu
Pahali ?

Uzman yorumu gerekli

Bakterilerde indiiklenebilen direnci saptamada
yetersiz olabilir

FDA onayli 4 otomatize sistem

Microscan

Vitek 2

Phoenix ARIS 2x
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Soru: CLSI 2013 major degisiklikler

Enterobacteriaceae

«  Salmonella spp. hakkinda florokinolonlarin
yorumlama / raporfama onerileri genisletild.

Streptococcus pneumoniae

« Indiklenebilir klindamisin direnci icin test eklendi.

« Doksisiklin igin sinir degerler eklendi; tetrasiklin
icin revize edildi.

Streptococcus spp. p-hem. grup

« Indiklenebilir klindamisin direnci igin genisletilmis
test/raporlama onerileri eklendi.

Staphylococcus spp.

Oksasilin, sefoksitin ve Ee_nisilin harig tim p-
laktamlarin yorumlayici kriterleri gikarildi;
seftarolin icinse eklendi.

« 5. aureus ve KNS icin sefoksitin diski ile tarama
onerildi.

Neisseria gonorrhoeae

. Geli?mekTe olan sefalosporin direncini tfanimlamada,
ozelliklerin segimi igin duyarhlik testleri lizerinde
vurgulamada artis yapild.

Janyary 2013

Performance Standards for Antimicrobial
Susceptibility Testing; Twenty-Third
Informational Supplement




Soru: CLSI 2013 major degisiklikler

Kalite ve Kontrol
« Dogrulamaya karsi kalite kontrol

 Gunlik testlerden haftalik test semasina gegis igin yeni
alternatif éneriler

 Tarama testleri igin direngli kalite kontrol susu test sikliginin
revizyonu

Yeni intrensek direng tablolari

« Enterobacteriaceae disi Gram-negatif bakteriler
«  Staphylococcus spp

« Enterococcus spp.



Soru : Enterobacterobacteriaceae

karbapenemaz?

Carbapenem

PMIC (mg/L)

Disk diffusion zone diameter
(rmm) with 10 g disks

S/ breakpoint Screening S/l breakpoint Screening cut-
cut-off off
Meropenem?® =2 >0.12 =22 =257
Imipenem” =2 >1 =22 <23
Ertapenem” =0.5 >0.12 =25 =25
Figure 1. Algorithm for carbapenemase detection.
Meropenem zone diameter <25 mm
Boronik asit: A sinifi orMIC >0.12mglL
karbapenemazlari in all Enterobacteriaceae
inhibe eder
Dipikolinik asit: B sinifi , [ , \ ([ , ( )
!(ar_bapenemazlam Synergy with Synergy with APBN Synergy with Nosyn ergy*
inhibe eder APBA/PBA only PBA AND cloxacillin DPA/EDTA only
\ / \ J \ / \ /
( (AmpC (ch | [
KPC (or other class A mpl (cléomos.om da Metallo-bsta- ESBL plus porin loss
carbapenemase) Or piasic-acquire ) lactamase (MBL) AND OXA-48’
L plus porin loss

A

S




Soru : Enterobacterobacteriaceae

karbapenemaz?

Fenotipik yontemler ile
Metallo-p- laktamaz, sinif A ve sinif D p- laktamaz, ESBL/AmpC porin kaybi ayrimi

Synergy observed as increase in zone diameter Temocillin
B-lactamase (mm) with 10 ug meropenem disk/tablet MIC >32 mg/L
or zone
DPA/EDTA APBA/PBA | DPA+APBA CLX diameter <11
mm
MBL + - - - Variable®
KPC - + - - Variable’
MBL + KPC? Variable Variable + - Variable!
OXAN-48-like - - - - Yes
AmMmpC + porin loss - + - =+ “variable®
ESBL + porin loss - - - - MNo

Abbreviations: MBL=metallo-B-lactamase, KPC=Klebsiella pneumonifae carbapenemase,
DPA=dipicolinic acid, EDTA=ethylenediaminetetraacetic acid, APBA= aminophenvyl boronic
acid, PBA= phenyl boronic acid, CLX=cloxacillin.

rTemocillin susceptibility test is recommended only in cases where no synergy is detected, in
order to differentiate between ESBL + porin loss and OXA-48-like enzymes (12, 17, 18). When
other enzymes are present the susceptibility is variable and does not provide ag
indication of the PB-lactamase present.
ZThere is one report supporting the use of commercial tablets containing d HOdge test
(DPA or EDTA plus APBA or PBA) (26), but multi—-centre studies or multiple s

studies are lacking. This combination confers high-level resistance to carbap 6neri|miyor
rare outside Greece.




Soru : Enterobacterobacteriaceae

karbapenemaz?

Imipenem

No inoculation

Noncarbapenemase
producer

Carbapenemase
producer

Carba NP test:

« karbapenem hidrolizi pH degisikl
ve sonucta fenol kirmizisinin sari
renge donlslmine yol agar.

igine

Table 3. Appropriate control strains for carbapenemase testing.

Strain

Mechanism

Enterobacter cloagcae CCUG 59627

AmpC combined with decreased porin
expression

- PpPrnewurmoniage CCUG 58547 or

Metallo-B-lactamase (WIN)

K.
K. prnewurmoniage NCTC 1344440
K. prnewurmonige NWCTC 13443

Metallo-B-lactamase (NDMNI-1)

E. coli NCTC 13476

Metallo-B-lactamase (INMP)

pPrnewurmonige CCUG S5S6233 or
prewurmoniage NMCTC 13438

Klebsiella pneurmonicge carbapenemase (KPC)

prneurmoniage NCTC 13442

OXA-A48 carbapenemase

RIRIAA

pPreurmoniage ATCC 25955

Negative control




Enterobacteriaceae 2014
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Soru Acinetobacter spp karbapenem

Carbapenems MIC breakpoint | Disk | Zone diameter (Notes
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Soru: Enterobacteriaceae GSBL ?

Method Antibiotic Conduct ESBL-testing if

Cefotaxime/ceftriaxone

. AND MIC >1 mg/L for either agent
Broth or agar dilution Ceftazidime

Cefpodoxime MIC >1 mg/L
Cefotaxime (5 pg) or Inhibition zone < 21 mm
Ceftriaxone (30 pg) Inhibition zone < 23 mm

Disk diffusion®
AND Ceftazidime (10 pg) | Inhibition zone < 22 mm

Cefpdoxime (10 pg) Inhibition zone < 21 mm

1 With all methods either test cefotaxime or ceftriaxone AND ceftazidime OR

cefpodoxime can be tested alone.



Soru: Enterobacteriaceae GSBL ?

GSBL: fenotipik belirleme algoritmasi

ESBL SCREENING:
— MNe ESBL

L'R to one or both of cefotaxime and ceftazidime ™o
(or cefpodoxume B

Nes

Species dependent ESBL confirmation

Group 1:
E.coli, Kiebsiella spp., P. mirabilis, Salmoneila spp.,

Shigella spp.

+

ESBL CONFIRMATION!

Group 2:
Enterobacteniaceas with inducible chromosomal Asngp(C:

Enrferobacter spp., Citrobacter fieundii, Moreanella moreanii,
Providerncia stueartii, Serratfia spp., Haffiia ah-ei.

ESBL CONFIRMATION

with ceftamidime and cefotaxume+/- clavulanic acid

. l I

Negative: WNo ESBL | | Indetermunate | | Positive: ESBL |

o with cefepime +/~ clavulanic acid

! . l

| MNegative: no ESBL | | Indetermunate? | | Positive: ESBL

If cefoxitin has been tested and has an MIC >8 mg/L, perform cefepime+/- clavulanic acid

confirmation test

*Cannot be determined as either positive or negative (e.g. if the strip cannot be read due to growth
beyond the MIC range of the strip or no clear synergy in combination-disk and double-disk synergy
tests). In case confirmation with cefepime +/- clavulanic acid is still indeterminate genotypic testing is

required.

Sadece
epidemiyolojik

calismalar igin




Soru: Enterobacteriaceae GSBL ?

GSBL dogrulama yontemleri
« E.coli, Klebsiella spp, P. mirabilis, Salmonella spp., Shigella spp., igin

Table 2. ESBL confirmation methods for Enterobacteriaceae that are positive

inmn the

ESBL screening test (see Table 1). Group 1 Enterobacteriaceae (see Figure 1).

MNMethod

Antimicrobial agent
(disk content)

ESBL confirmation is positive if

ESBL gradient test

Cefotaxime +/-
clavulanic acid

MIC ratio = 8 or deformed ellipse
present

Ceftazidime +,/-
clavulanic acid

MIC ratio = 8 or deformed ellipse
present

Combination disk
diffusion test (CDT)

Cefotaxime (30 pg) +/-
clavulanic acid (10 pg)

= 5S5S mm imncrease in imnhibition zone

Ceftazidime (30 pug) +/-
clavulanic acid (10 pg)

= 5 mm imncrease in inhibition zone

Broth microdilution

Cefotaxime +,/-
clavulanic acid (4 mg/L)

MIC ratio = S

Ceftazidime +,/-
clavulanic acid (4 mg/L)

MIC ratio = 8

Cefepime +,/-
clavulanic acid (4 mg/L)

MIC ratio = 8

Double disk
synergy test (DDST)

Cefotaxime, ceftazidime
and cefepime

Expansion of indicator
cephalosporin inhibition zone
towards amoxicillin-clavulanic acid
disk




Soru: Enterobacteriaceae GSBL ?

GSBL dogrulama yontemleri
*  Kromozomal AmpC indiikleyen Enterobactericeae : GSBL

+  Enterobacter spp, Citrobacter freundii, Morganella morganii, Providencia stuartii, Serretia
spp., Hafnia alvel

Table 3. ESBL confirmation methods for Enterobacteriaceae that are positive in the
ESBL screening (see Table 1). Group 2 Enterobacteriaceae (see Figure 1).

Method Antibiotic Confirmation is positive if

ESBL gradient test Cefepime +/- clavulanic acid MIC ratio = 8 or deformed

Etest ESBL ellipse present

Combination disk Cefepime (30 pug) +/- = 5S mm increase in inhibition

diffusion test clavulanic acid (10 pg) zone

Broth Cefepime +/- clavulanic acid MIC ratio = 8

microdilution (fixed concentration 4 mg/L)

Double disk Cefotaxime, ceftazidime, Expansion of indicator

synergy test Cefepime cephalosporin imnhibition zone

(DDST) towards amoxicillin-clavulanic
acid disk

Table 4. Appropriate strains for gquality control of ESBL detection tests.

= Mechanism
K. pneuamoniage ATCC 700603 SHW-18 ESBL
E. coli CCUG&2975 CTX-M-1 group ESBL and acquired CHNY AmpC

E. coli ATCC 25922 ESBL-mnegative




Soru: MRSA ?

Table 1. Interpretation when oxacillin and cefoxitin results are discrepant.

Cefoxitin result by MIC or disk diffusion
s R
. = Report as oxacillin S Report as oxacillin R
Oxacillin result by MIC — —
R Report as oxacillin R Report as oxacillin R

« S.aureus igin broth mikrodiliisyon ile sefoksitin MIC>4 mg/L
« Disk diflizyon sefoksitin (30 pg disk) <22mm metisilin direngli
« (Koaglilaz negatif stafilokoklar igin >25mm duyarli)

« PCR ile mec A geni saptamak veya lateks aggliitinasyon kiti ile PBP2a

proTeini sap‘ramak mumkdn. Stegger G, Clin Microbiol Infect 2012
Pichon B, J antimicrob Chemother, 2012

Table 2. Appropriate strains for guality control of methicillin susceptibility tests.

Strain Mechanism

S, gureus ATCC 29213 Methicillin susceptible

S, agurewus NCTC 12493 Methicillin resistant (mecA)
S. gureus NCTC 13552 Methicillin resistant (mecC)




Soru : Stafiloklarda azalmis glikopeptit

duyarlihig?

Vankomisin MIC>2 mg/L : vankomisine direngli S.aureus:
referans laboratuvara yéneltilmelidir.

GRSA: vankomisin MIC>8 mg/L : yiiksek diizey glikopeptit

direncgli S.aureus

GISA:vankomisin MIC 4-8mg/L : orta diizey glikopeptit direngli

S.aureus

hGLSA: vankomisin MIC<2 mg/L fakat minor poplilasyonda (1/106 )
MIC >2 :he’rerog’en orta diizey glikopeptit direngli S.aureus ( MIC

ile belirlenemez

Strain

Mechanism

S. aureus ATCC 29213

Glycopeptide susceptible

S. aureus ATCC 700698

hGISA (Mu3)

S. aureus ATCC 700699

GISA (Mu50)




Soru: Vankomisine direncli enterokok ?

Table 1. Typical MICs of glycopeptides for enterococci harbouring VanA or VanB.

MIC (mg/L)
Glycopeptide VanA VanB
Vancomycin 64-1024 4-1024
Teicoplanin 8-512 0.06-1
Oner.”en y'o‘n-remler.: Figure 1. Reading of vancomycin disk diffusion tests on Enterococcus spp.
« MIC belirlenmesi. Agar dillsyon, 2) b)

broth dilisyon veya E-test ile

— Bazi E-testlerde vankomisin
direncini taramak igin
onerilen BHI agarda yiiksek
inokulum (2.0 McFarland )
gercek MIK degerini
yansitmaz

- Disk difiizyon testi: ?EUCAST
onerilerine gore yapilmalidir)

« 6mg/L vankomisin iceren BHI
agar ile tarama 24 h 35+1 °C 1
a) Sharp zone edges and zone diameter 212 mm. Report as susceptible.

° GenOTlp”'( TeSTler' : PCR 'Ie VGnA b-d) Fuzzy zone edges and/or colonies within the zone. Report as resistant
ve van B regardless of zone diameter.




Soru: penisiline direngli Streptococcus

pneumoniae

Table 1. Screening for B-lactam resistance in S. prneurmonice

Zone diameter (mm)
with oxacillin {(1pg)

Antimicrobial agents

Further testing and/or
interpretation

= 20 mrm

Aldl B -lactam agents for which
clinical breakpoints are listed
(including those with "Note"™)

Report susceptible irrespective of
clinical indication, except for
cefaclor, which if reported, should
be reported intermediate

<= 20 mm ¥

Benzylpenicillin {(meningitis) and
phenoxymethylpenicillin (all
indications)

Report resistant.

Ampicillin, amoxicillin and
piperacillin (with and without B -
lactamase inhibitor), cefotaxime,
ceftriaxone, cefrtaroline anmnd
cefepime.

Oxacillilmn zone diameter = 8 mim:
Report susceptible.

Im mMmeningitis: confirm by
determining the PMIC of the agent
considered for clinical use

Oxacillin zone diameter < & mim:
determine the MIC of the B -lactam
agent intendead for climical use but
for ampicillin, amoxicillin and
piperacillin {(without and with B -
lactamase inhibitor) infer
susceptibility from the MIC of
ampicillin.

Other B -lactam agents (including
benzylpenicillin for infections other
tharn meningitis)

Test by an MIC method for the
agent considered for clinical use
and interpret according to the
climnical breakpoints

FOxacillimn 1 pg <20 mm: Always determine the MNIC

of benzvylpenicillin but do not

delay reporting of other B-lactams as recommended above.




Soru: penisiline direngli Streptococcus

pneumoniae

* 1pg oksasilin diski ile disk difiizyon testi penisilin duyarliligini
aramak igin uygun bir tarama yontemidir. Ancak duyarl
bulunmayan tim suslarda MIC galisiimahdir.

Table 2. Reporting of benzylpenicillin susceptibility in meningitis and non-meningitis.

Indications MIC breakpoint | Notes

(mg/L)

== R >
Benzylpenicillin 0.06 2 In pneumonia, when a dose of 1.2 g x 4 is
(non-meningitis) used, isolates with MIC <0.5 mg/L should

be regarded as susceptible to
benzylpenicillin.

In pneumonia, when a dose of 2.4 g x 4 or
1.2 g x 6 is used, isolates with MIC =1
mg/L should be regarded as susceptible to
benzylpenicillin.

In pneumonia, when a dose of 2.4 g x 6 is
used, isolates with MIC =2 mg/L should be
regarded as susceptible.

Benzylpenicillin 0.06 0.06
(mMmeningitis)
Note: 1.2 g of benzylpenicillin is equal to 2 MU (million units) of benzylpenicillin

Strain Mechanism

S. pneumoniae ATCC 49619 Mosaic PBP, benzylpenicillin MIC 0.5 mg/L




Soru : otomatize sistemden bildirilen

bakteri adi ???

nttp://www.bacterio.cict.fr/

2. http://www.ncbi.nim.gov/ICTVdb/Ictv/index.

Ntm

L PSN List of prokaryotic names
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Soru: Kolistin

Antimicrob Agents Chemother. 2007 Oct;51(10):3726-30. Epub 2007 Jul 23.

Comparative evaluation of the VITEK 2, disk diffusion, etest, broth
microdilution, and agar dilution susceptibility testing methods for
colistin in clinical isolates, including heteroresistant Enterobacter cloacae

and Acinetobacter baumannii strains.
Lo-Ten-Foe JR?, de Smet AM, Diederen BM, Kluytmans JA, van Keulen PH.

Kolistin duyarlihginda disk difiizyon metodu giivenilir degildir. Etest,
agar dilusyon ve VITEK 2 referans test olan broth mikrodilusyon

testi ile uyumludur.
Heteroresistant isolatlarin belirlenmesinde VITEK 2'nin duyarhligi

diisuktir. Diger testlerle konfirme edilmesi gerekir.
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Soru:Tigesiklin

J Clin Microbiol. 2014 Mar 5.

Minimal Inhibitory Concentrations (MICs) of Tigecycline in Gram-negative bacilli:
Major Variations as a Function of Testing Method.

Marchaim D?, Pogue JM, Tzuman O, Hayakawa K, Lephart PR, Salimnia H, Painter
T, Zervos MJ, Johnson LE, Perri MB, Hartman P, Thyagarajan RV, Major S,Goodell
M, Fakih MG, Washer LL, Newton DW, Malani AN, Wholehan JM, Mody L, Kaye KS.

Tigesiklin duyarlihgini E-test, broth mikrodilusyon, Vitek-2 ve MicroScan ile
arastirmislar
E test sonuclarinin uygun olmadigini belirtmisler.
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