SPECIALNI METODY



Seznam specialnich metod

m Screeningovy test - HLAR

m Cefoxitin (oxacilin) — MRSA

m Makro E-test GISA a GRSA

m Betalaktamazy (standardni testy, inducibilni BLA)
m ESBL testy (screen + konfirmace)

m Screen karbapenemazy

m D — zony (inducibilni rezistence ke klindamycinu)

m Kolistin — vicenasobna rezistence Klebsiella spp.
a Pseudomonas aeruginosa



HLAR
High-Level Aminoglycoside Resistance

m Pri Jednolekove terapii systémovych onemocnéni zpdsobenych kmeny
enterokokd ﬁna . endokarditis) nejsou efektivné baktericidni ani
antimikrobialni latky plsobici na bunécnou sténu bakterii ( jako
betalaktamova antibiotika nebo vankomycin) ani aminoglykosidy.

m EFEKTIVNI SYNERGIE (a zabiti bakterii) Ize dosahnout kombinaci:

latky plsobici proti bunécné sténé bakterii + aminoglykosidu
penicillinu gentamicinu
ampicillinu + streptomycinu
vankomycinu

m je -li prokazana vysoka rezistence k aminoglykosiddm ( HLAR = High-Level
Aminoglykoside resistance), nemohou tyto latky synergisticky pdsobit spolu
s latkou zasahujici bunécnou sténu.

m S ohledem na vysoky narlst klinickych pfipadll plasmidové nesené HLAR
enterokokd => laboratofe by mély vySetfit vzorky krve a cerebrospinalni
tekutiny (CSF = Cerebrospinal Fluid = mozkomisni mok)



Detekce HLAR

I. Princip

m HLAR je vSeobecné detekovana zkoumanim rlstu pfi
vysokych koncentracich gentamicinu (500 mg / ml) a
nékdy streptomycinu ( 1000 mg / ml v tekuté ptdé
nebo 2000 mg / ml v agaru ).

m U kmend, které vykazuji HLAR ke gentamicinu
— nebude synergisticky ucinek v kombinaci gentamicinu s
antibiotiky plsobicimi na bunécnou sténu (stejné jako pro
gentamicin to vétsinou plati pro tobramycin, netilmicin nebo
amikacin)

= HLAR ke streptomycinu

— odpovida rezistenci v kombinaci s antibiotiky plsobicimi na
bunécnou sténu bakterii jen pro streptomycin.



Detekce HLAR

I1. Vzorky

m Cista kultura ze ctyrech nebo péti morfologicky
identickych izolovanych kolonii vykultivovanych pres noc
(za 18 - 24 hod) na krevnim agaru nebo jiném
neselektivnim médiu.

II1. Kontrola kvality

Kmeny pro kontrolu kvality

o 1. Enterococcus faecalis ATCC 29 212, citlivy kmen

O 2. Enterococccus faecalis ATCC 51 299 ,
gentamicin a streptomycin rezistentni kmen



Detekce HLAR

Metodiky pouzivané pro detekci :

m Agarova dilucni metoda

= metoda ,Ctvrtinovych misek"
= gentamicin 500 a streptomycin 2000 mcg/m

m Bujonova mikrometoda

= v bujonu (Brain Heart Infusion)
= gentamicin 500 a streptomycin 1000 mcg/ml

m Diskova difuzni metoda

= disky gentamicin 120 mcg a !l
streptomycin 300 mcg !!!

m E-test

= Prouzky gentamicin 0,064 — 1024 mcg/ml !!!
streptomycin 0,064 — 1024 mcg/ml !!!



HLAR

INTERPRETACE u agarové dilucni metody
Zadny rlst v pfitomnosti gentamicinu a /
nebo streptomycinu

= neni pritomna "high level resistance"
Rist v pritomnosti gentamicinu

= pritomna "high level resistance" ke
gentamicinu

Rist v pritomnosti streptomycinu

= pritomna "high level resistance" ke
streptomycinu



HLAR

INTERPRETACE u E-testu

m Vysoka rezistence ke gentamicinu
— MIC > 512 mcg/m

m \Vysoka rezistence ke streptomycinu
— MIC > 1024 mcg/ml



HLAR amikacin

m Chcete -li testovat HLAR k amikacinu,
pouzijte kanamycin - 120 mg disk pro
diskovy difuzni test nebo 2000 mcg
kanamycinu na ml pro agarovou metodu.
Interpretace je stejna jako pro gentamicin
a streptomycin (amikacin je totiz in vitro
povazovan za ,slaby" substrat).



HLAR

m VétsSina izolatd kmenQ Enterococcus faecium
produkuje aminoglykosidy modifikujici enzym (6
acetyltransferazu), ktera je Cini prirozené
rezistentni k amikacinu, kanamycinu, netilmicinu

a tobramycinu.

m Tato rezistence mize i nemusi byt vyjadrena
jako HLAR . Proto gentamicin urcuje pouze
rezistenci ke gentamicinu a streptomycin urcuje
jen rezistenci ke streptomycinu u £. faecium.
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HLAR interpretace obecne

. Nemaji-li izolaty vysokou rezistenci ani ke gentamicinu ani ke
streptomycinu:

"Pravdepodobne synergismus mezi gentamicinem , streptomycinem,
tobramycinem,  netilmicinem,nebo amikacinem a ATB pusobicimi na
bunecnou stenu /jako penicillin, vankomycin, ampicillin)".

. Ma-li izolat vysokou rezistenci ke gentamicinu:
" Neni pravdépodobne zadny synergismus mezi gentamicinem,
streptomycinem, tobramycinem, netilmicinem,nebo amikacinem

a ATB I_ﬂ.;,lcl)bl'cimi na bunécnou sténu /jako penicillin, vankomycin,
ampicillin)".

. Maji-li vysokou rezistenci ke streptomycinu:

" Neni pravdépodobny zadny synergismus mezi streptomycinem a
ATB pUsobicimi na bunécnou sténu /jako penicillin, vankomycin,
ampicillin)".

. Ma -li izolat vysokou rezistenci ke gentamicinu a streptomycinu:

y

" Neni pravdepodobny zadny synergismus mezi mezi jakymkoliv
aminoglykosidem a ATB pusobicimi na bunecnou stenu /jako penicillin,
vankomycin, ampicillin)".



PCR potvrzeni HLAR a rezistence k
aminoglykosidliim
m Potvrzeni HLAR a detekce genll

AMEg — (Aminoglycosidy modifikujici
enzymy)...

A high throughput multiplex PCR assay for simultaneous
detection of seven aminoglycoside-resistance genes in
Enterobacteriaceae.
u, ¥inmei Yang, Dayu Liu, Mengjie Yang, Ji Wang,
omian Zhou, Xuejun Ma
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Detekce MRSA

meticilin rezistentni Staphylococcus aureus

Meticilin rezistentni
tradiCni nazev pro kmeny S. aureus rezistentni k oxacilinu

m geneticky podlozené,
— gen mecA, koduje transpeptidazu PBP2a

m typicky rezistentni ke:
— vSem betalaktamtim,

— kombinaci betalaktamu s inhibitorem
betalaktamaz,

— karbapenemtim




MRSA a sdruzene rezistence

m samostatna rezistence na betalaktamy je vsak
velmi vyjimecna, vétSinou sdruzeneé s rezistenci
na atb z jinych farmakologickych skupin
(makrolidy, aminoglykosidy, tetracyklin,
rifampicin, fluorochinolony, chloramfenikol aj.)

m zcela vzacne sdruzeni rezistence s glykopeptidy,
linezolidem a kombinaci
dalfopristin/quinupristin)



Populace MRSA

= Homorezistentni populace MRSA > 1 bunka
vysoce rezistentni / 100 bunek populace

= Heterorezistentni populace MRSA < 1
bunka vysoce rezistentni / 100 bunek populace

m neni zcela jasne jaky je interakcni mechanismus
zpusobujicl heterorezistenci, tj. mensi pocet
vysoce rezistentnich bunék v populaci (zrejmé
interakce PBP2a a produkty genu 7em (factor
essential for meticilin resistance).




LABORATORNI PRUKAZ MRSA

RUTINNI LABORATOR — pouziti kombinace metod
m kombinovat napr. metody (diskove, screeningove, MIC detekuijici)
s oxacilinem (1 mcg) a cefoxitinem (30 mcg)

N pgdezFeIé kmeny zasilat ke konfirmaci genu mec A prostrednictvim
PCR.

m MRSA kmeny Ize detekovat i béznymi (tzv. fenotypovymi) metodami
— diskovou diftizni a stanovenim MIC (napr. E-testem)

— pokud jsou presné dodrzeny standardni postupy i tyto vysledky
oresponduji a odpovidaji stanovenim PCR a latexovym aglutinacim.

VYSOCE SPOLEHLIVA se jevi metoda s CEFOXITINEM (30 mcg/ml)

za standardnich podminek vytvarejl kmeny MRSA kolem disku s
cefoxitinem inhibicni zény :

< 20 mm ( u kmen@ St.aureus) a

< 25 mm (u koagulaza-negativnich stafylokok()
(+ oxacilin (1 mcg) inhibicni zény

< 13 mm ( u kmen@ St.aureus) a

< 18 mm (u koagulaza-negativnich stafylokokd)



LABORATORNI PRUKAZ MRSA

problém v pripadé extrémneé nizkého poctu vysoce

rezistentnich bunék => Spatné vysledky :

m s disky OXA (1ug) — veliké zony, jevi se jako citliva
populace,

m neni patrny narust jednotlivych kolonii

m u mikrodetekce - MIC vetsinou mensi nez 4 pg/ml
OXA

m u vyhledavaci ptdy se 6 pg/ml OXA nerostou

m ... tudiz se celkové populace jevi jako citliva, ale
neni !



LABORATORNI PRUKAZ MRSA

m Prikaz genu mec A - tzv. zlaty standard
je metoda PCR (amplifikace genu)

m Prikaz produktu genu mec A - proteinu
PBP 2a - latexova aglutinace

m Vysledky obou metod + detekce pomoci
cefoxitinu dobre koresponduji, navic jsou
obé metody rychlé (nekolik hodin) a
spolehlivé, nevyhoda je asi jedina —
nakladnost — zejména v pripade PCR.



LABORATORNI PRUKAZ MRSA

Fi%un: 1. Susceptible strain. Figure 2. Homogeneously resistant ~ Figure 3. Heterogeneous resistance.,
MIC 0.5 pg/ml. strain, MIC 2256 pg/ml, MIC 2256 pgfmF




LABORATORNI PRUKAZ MRSA
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Figure 4. Diffuse zone edge. Figure 5. Translucent film, Tilt the Figure 6. Subpopulation of
MIC 8 pg/ml. plate to read. MIC 6 pg/ml. macrocolonies, MIC 1 pg/ml.




LABORATORNI PRUKAZ MRSA

Figure 7. Resistant subpopulation. Figure 8. Induction of resistance at Figure 9. Isolated colonies in ellipse,
MIC 256 pg/ml. 8-64 pg/ml. MIC 64 pg/ml. MIC 2256 pg/ml.




glykopeptid intermediarneé rezistentni St.aureus
izolaty MRSA necitlivé k vankomycinu resp. také k teikoplaninu,
ale s pouze intermediarnim stupném rezistence
populace se navic jevi jako heterorezistentni

charakteristické pro tyto kmeny je nezvykle silna vrstva
peptidoglykanu (zrejmé jako reakce na prostredi s glykopeptidy)

glykopeptid rezistentni Staphylococcus aureus

nove az od II. poloviny roku 2002
vysoka rezistence k vankomycinu
obsahuji gen van A, zfrejmé ziskany od enterokoktd konjugaci



m GISA resp. heterorezistentni GISA

— upozorni na né az selhani Ieécby vankomycinem
nebo teikoplaninem u pacienta s MRSA kmenem.

— Potreba naocCkovat na bézné laboratorni ptdy,
event. na pldu s nizkym obsahem vankomycinu,
inokulum musi byt huste.

m GRSA pro vyhledani postaci ptida
s obsahem vankomycinu 6 mg/|



Rutinni vysetreni MRSA, GISA, GRSA :
m vyhledani téchto kmend
m sestaveni antibiogramu (s kompletni sadou atb)

m sestaveni kvantitativnich vysledk{ (MIC, E-test, nebo
alespon velikosti inhibiCnich zon)

Analyza zakladnich dat + nadstandard PFGE :

m porovnani hodnot a antibiogramu jednotlivych kment +
epidemiologicka data => zjisténi prislusnosti kmene
k urCitému klonu

m potvrzeni predchozich dat PFGE (pulsed field gel
electrophoresis) => zjisténi dynamiky Sifeni klon



m Vyhledavaci metoda pro GISA a GRSA s
5 mg/| teikoplaninu

m Vyhledavaci metoda pro GISA a GRSA s
6 mg/l vankomycinu

m E test s vankomycinem a teikoplaninem
— Negativni :
= MIC vankomycinu < 8 mg/Il, MIC teikoplaninu < 12 mg/I
— Pozitivni :
= MIC vankomycinu a teikoplaninu > 8 mg/I, nebo
= MIC teikoplaninu > 12 mg/I (bez ohledu na MIC van)



To select the correct end pomnt, 1t 15 important to differentiate narrow ellipses from the so-called "dip effect” seen

with macrolides and clindamycin. Do not read the end point for vancomyein and tetcoplanin as a dip effect. Read
the MIC where the ellipse actually cuts the strip (Figures 1 and 2). Scrutinise the end points for hazes or
microcelonies and read at complete inhibition (Figure 3).

Ehﬁsﬁuu-yniuuttliﬂﬁ

Frgure 1. Shm ellipse. MIC 033 pz'ml Fizura 2. Shm ellipse. MIC 0.125 pg/ml Fizure 1. Colonies at end pomt. MIC 2 Jz'ml



Makro E-test Vankomycin rezistentni St. aureus
Kriteria: vanko + teiko >8 ug/ml
nebo teiko samostatné >12 ug/ml

m

> 0n I =
R
RRBY2NSBI B
e BN N -

[
6 1 |
o e 2 McFarland
Q6 G }
54 QEL
48 ,
32 4l € BHI agar
24 14
i &
-'E' Fa inkubace
4 ve 48 hodin

1.5
1.0

BRB8

1
AP
o
IR G §§M
SRS o
-




Edit EBrowse GoTo Favorites Help

Back - X| :| . Search 7 Favorites i< D_Tﬂ e s = ;-1 ':‘!,

55 |-§| hikkps e, ode govincidoddhgp) ppkYISA_VRSA_algo0ey 7 ppk j L] Go | Lin

3ON  Web-To-Page ~ | &hPrint | =)Prink Preview

Algorithm for Testing S. aureus with Vancomycin (VA)

hﬁﬁeptable LAk LR RiMLsaLT
| Primary TestMethods ] ST R
- Include: —
MIC method plus VA screen plate! ] [DI‘:—-H diffusion plus VA screen |>ImefJ

(BHIA with & poiml of WA (BH1A weith B poiml of WA)
| I

[ 1 i I B 1 - 1
( VA MIC <2 pg/ml ' VA MIC = 4 pg/mil | ' VA zone <15mm || VA zone =15mm VA zone =15 mm
AND NO growth on ANDIOR [ ANDVOR GROWTH on | | AND GROWTH on AND NO growth on
| VA screen plate J! | VA screen plate / VA screen plate

VA screen plate GROWTH on VA screen plate | | : ) :
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Report WSSA? Possible VISAVRESA Possible VISANVRSA | Report Prebable WSSA®

CHECH for purity

Clinical and Laboratory Standards Institute
S. aureus/Nancomycin Breakpoints CONFIRM isolate ID
(M100-516; Jan. 2006)
Susceptible: ;A2 Hg/ml (VSSA)
Intermediate: 4-8 I-IQI11| {VlSA} RETEST using avalidated MIC method*
Resistant: jA16 pg/ml (VRSA)

Algorithm Revised:
March 31, 2006

SAVE ISOLATE

NOTIFY infection control, physician, local health department and CDC5 of “possible VISANRSA"

SEND to reference laboratory for confirnation

Important Footnotes

! Laborataries using automated MIC methods that hawe not been validated for WRSA detection should add a commercial WA agar screen plate (5 pgfml ).

? Disk diffusion will not differentizte VISA [MICs 4-2)fro m susceptible strains [MICs 0.5-2). YA screen plate will not reliably detact strains for which MIC=4.

? f concerned about 3 result based on a patient's history, send to a referance lab for MIC testing.

+validated methods: reference broth microdiluti on, agar diluti on, Etest® (0.5 McFarland inoculum, Mueller-Hinton agar], MicroScan® owvernight and Synergies
plus™: BO Phosnix™ system. For ather auto mated methods, check with the manufacturer about FOA-clearance to detect MICs =4 [i.2., YISANVESA)

5 Report to COC by email: SEARC Hiodo.gow

More VISAVRSA info: http://'www.cdc.govneidod/dhgp/ar visavrsa.html




VRE — vankomycin rezistentni
enterokoky

m £. faecium nebo E. faecalis
m MIC >4 mg/L

m Geny Van A, Van B nejCast€ji... dale pak VanD,
VanE, VanG, VanL, VanM and VanN

m £. raffinosus, E. gallinarum a E. casseliflavus take
detekovany vanA, vanB nebo jiné van geny raritni

m Chromosomalné kodované VanC E. gallinarum a
E. casseliflavus

— VanC low-level vancomycin resistance (MIC 4-16 mg/L)



Metody detekce VRE

m MIC
m disk difuze Ci
m breakpoint agar metoda

m NUTNE : kultivace plnych 24 hod ( izolaty
s inducibilni VRE)




Figure 1. Reading of vancomycin disk diffusion tests on Enterococcus spp.

a) Sharp zone edges and zone diameter 212 mm. Report as susceptible.
b-d) Fuzzy zone edges and/or colonies within the zone. Report as resistant

regardless of zone diameter.




Testovani produkce betalaktamazy

= Je pouzivano nekolik odlisnych technik pro urcovani
produkce betalaktamazy .

m Metody nejvice pouzivaneé v klinickych laboratorich:

m VSechny tyto testy jsou zalozeny na:

= vizualni detekci konecného produktu hydrolyzy betalaktamu, ktery
je zvyraznen barevnou reakcl.

= Ne vsechny metody jsou vSak uspokojive pro detekci
betalaktamazy pro vsechny bakterialni druhy, u kterych
je detekce betalaktamazy nutna.



Detekce betalaktamazy

Chromogenni cefalosporinova metoda

Nejcastéji je vyuzivano papirovych diskll napusténych
nitrocefinem, chromogennim cefalosporinem.
Betalaktamazy nékterych mikroorganismi hydrolyzuji

amidovou skupinu vazanou v betalaktamovém kruhu a
zpUsobuji barevnou zménu ve vznikajici latce .

Pozitivni reakce je charakterizovana barevnou zménou
disku ze zlute na v oblasti rozmisteni bakteril.

Tato metoda je uprednostnovana v klinické praxi pro
svou jednoduchou proveditelnost a proto, ze pomoci ni
Ize detekovat veétSinu znamych betalaktamaz, vcetné
nejnovéeji popsanych betalaktamaz enterokokd.



Detekce betalaktamazy

Acidimetricka metoda

m Tato metoda mUze byt uskute¢iovana pomoci diskd,
prouzkd nebo zkumavek.

m Roztok nebo disky obsahujici benzylpenicillin a pH
indikator( obvykle bromkresolovou nebo fenolovou
cerven).

m betalaktamazy hydrolyzuji penicillin na kyselinu
penicilanovou, ktera zptsobi pokles pH a nasleduje
barevnha zmeéna.

m Tento test je také velmi jednoduse proveditelny, ale jeho

nevyhodou je, ze jim nelze stanovit vsechny znameé
betalaktamazy.

m Pozitivni reakce se meni na zlutou



Detekce betalaktamazy

Jodometricka metoda

m Je zalozena na reakci kyseliny penicilanové nebo
cefalosporinoveé se skrobem a jodem.

m betalaktamazy st%pl penicilliny na kyselinu penicilanovou,
ktera redukuje jod a brani tvorbé komplexu jod a skrob.

= Neni-li betalaktamaza pfitomna, neni produkovana
zadna kyselina a jod vytvari komplex se skrobem za
vzniku modrého zbarveni.

= Tento test neni tak CIt|IVY a specificky a je pouzivan
mene casto v klinickych laboratorich. Tato metoda byva
nékdy zahrnuta do komercnich panell s testy.

m Pozitivni reakce se odbarvi




Detekce induktivni betalaktamazy

U gramnegativnich tycek

m Metoda je vhodna zejména pro testovani kmend,
u nichz je predpoklad produkce chromozomalné
rizené induktivni betalaktamazy (napr. na
zaklade rutinniho testovani kmene diskovou
difuzni metodou s betalaktamovymi antibiotiky).

m Test pro prikaz induktivni betalaktamazy ma
omezeny vyznam a jeho vyuziti je mozné jen
v souladu s klinickymi a epidemiologickymi udaji.



Detekce induktivni betalaktamazy

m Citrobacter freundi, Enterobacter ssp., Proteus vulgaris, Providentia
Ssp., Pseudomonas aeruginosa nebo Serratia ssp. mohou
produkovat b-laktamazy, které jsou chromozomalné rizené (nejsou
zakotveny v plazmidech ).

= Jednoduchy diskovy test k urceni produkce induktivni betalaktamazy
zalozeny na indukci betalaktamazy v pfitomnosti nizkych koncentraci
betalaktamového antibiotika jako je napr. cefoxitin.

m Testovani zahrnuje pripravu kultur bakterii a aplikaci antibiotickych
dlsk||5| Inkduktor difunduje do agaru a prekryva se se substratovym
antibiotikem

m V dusledku indukce betalaktamazy vznika deformovana zéna
inhibice v misté, kde jsou bakterie vystaveny ucinklim induktoru.
Jako reprezentatlvm substratové antibiotikum se pouziva
cefamandol popr. se vyuziva i jiné betalaktamove antibiotikum
vyzadovane lé arem



Zpusob odectu induktivni
betalaktamazy:

- jako substrat cefamandol
- indukce nizkou koncentraci cefoxitinu

14mm - 3mm =11 m1

Pokud je rozdil vétsi nebo roven 4 mm = produkce induktivni [3-laktamazy.



Pokud je rozdil vétsi nebo roven 4 mm => produkce induktivni
betalaktamazy.

|http:/ /bmc.ub.uni-potsdam.de - Figure 2 - Microsoft Internet Explorer
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Detekce induktivni betalaktamazy

m Pokud je rozdil vétsi nebo roven 4 mm
=>produkce induktivni betalaktamazy.

m Podavani vysledkt by mélo byt s urcitym
Kkomentarem - napr.: V testu se izolat prokazal
jako producent induktivni betalaktamazy, coz
mUze /n vivo zpUsobit rezistenci k betalaktamovym

antibiotikiim.




Detekce ESBL

Priikaz betalaktamaz se Sirokym spektrem Gcinku
(ESBL=Extended Spectrum Beta-Lactamases u

gramnegativnich tycek

Metoda je vhodna zejména pro testovani
kmend, u nichz je predpoklad produkce =~
sirokospektre betalaktamazy (napr. na zaklade
rutinniho testovani kmene diskovou difuzni
metodou s betalaktamovymi antibiotiky).

Test pro prukaz Sirokospektré betalaktamazy
ma omezeny vyznam a jeho vyuziti je mozne
j,edn v souladu s klinickymi a epidemiologickymi
udaji.



Princip detekce ESBL

Sirokospektré betalaktamazy jsou schopné rozkladat
cefalosporiny 3. generace, aztreonam a dalsi
betalaktamova antibiotika.

Vyskytuji se zejména u druhl Klebsiella pneumoniae a
Escherichia coll.

Kmeny produkujici Sirokospektré betalaktamazy jsou
obvykle rezistentni i k dalSim antibiotik&m.

Pr| rutinnim testovani citlivosti diskovym difuznim testem
% o kmeny mohou jevit jako citlive k betalaktamovym
ant jotiktim.

Na rozdil od induktivni betalaktamaz je vetsSina
Sirokospektrych betalaktamaz inhibovana kyselinou
klavulanovou.

Synergie ucinku mezi kyselinou klavulanovou a urcitym
betalaktamovym antibiotikem je vyuzivana pri laboratornim
prikazu Sirokospektré betalaktamazy.



m Odecitani a hodnoceni

m Synergie mezi inhibitorem betalaktamazy a
substratem se projevi zvetsenim inhibicni zony
v oblasti spolecné diflize a zesiluje podezreni na
produkci Sirokospektrych betalaktamaz.

m zvetSeni inhibicni zony v oblasti spolecné diflize -
kmen je producentem ESBL

m inhibiCni zona neni zvetsena v oblasti spolecné
difuze - kmen neni producentem ESBL




Figure 1. Algorithm for phenotypic detection of ESBLs

ESEL SCREENING:
I'E to one or both of cefotaxime and ceftazidime
(oT cefualdﬂxime E)

Species dependent ESBL confirmation

Group 1:

Shigella spp.

E coli, Klebsiglla spp., P mirabilis, Salmonella spp.,

¥

Group 2:

Enterobactenaceae with mducible chromosomal AmpC:
Enterobacter spp., Citrobacier freundii, Morganella morganii,
Providencia stuarfii, Serratia spp., Hafhia abvei

ESEL CONFIRKIATION!
with ceftamidime and cefotaxime+/- clavulame acid

w

i

ki

ESBL CONFIRMATION

with cefepmme +/- clavulamic acid

Negative: No ESBL

Indetermunate

Posttive: ESBL

¥

MNegafive: no ESBL

Indetermimate?

Positve: 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




ESBL — enterobakterie - EUCAST-XII1/2013

Table 1. ESBL screening methods for Enterobacteriaceae (12-18).

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 ug) 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.




Table 2. ESBL confirmation methods for Enterobacteriaceae that are positive in the

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

Method

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)

> 5 mm increase in inhibition zone

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

> 5 mm increase in inhibition zone

Broth microdilution

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

MIC ratio = 8

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




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 pg) +/- = 5 mm increase in inhibition
diffusion test clavulanic acid (10 pg) zone

Broth Cefepime +/- clavulanic acid MIC ratio =2 8
microdilution (fixed concentration 4 mg/L)

Double disk Cefotaxime, ceftazidime, Expansion of indicator
synergy test Cefepime cephalosporin inhibition zone
(DDST) towards amoxicillin-clavulanic
acid disk

3.4.3 Phenotypic detection of ESBL in the presence of other 8-lactamases
that mask synergy




ESBL a E-test

MIC READING SCALE

N

Cefotaxime + Cefotaxime
clavulanic acid

r.: 3 . - :-. .'-.. . . - el e "
; - =

Ceftazidime + Cefrazidime
clavulanic acid

o e e ] e e
Ceforaxime or Cefotaxime or
Ceftazidime Cefrazidime
gradient + 4 pg/ml gradient
clavulanic acid




Pozitivni ESBL

ESBL

MIC pg/ml Ratio

Fepornng

Figure 4. Clear cot ESEL positive:
MIC CT/CTL =1. 540,047 =32

Positive

CT 20.5 and CTACTL =8
OR
TZ 21 and TZTZL =8
OR
“Phantom™ zone or
deformation of the CT or
TZ ellipse.

ESBL producer and
resistant to all
penicillins,
cephalosporins and
aztreonam (MCCLS

M100-5 senes).

b

Figure 5. A "ropnded” phantom inhibition comne belone CT
indicative of ESBL.

Megative

CT <05 or CTACTL =8
AND
TE <1 ar TATZEL =<8

ESBL non-producer
and report actual
MIC of all relevant
drugs as
determined by an

MIC method.

. ) pree
Figure 6. Deformation of the TE inbibition ellipse
indicative of ESRL.

Mon
determi-
nable
(NI

CT =16 and CTL =1
AN
T =32 and TZL =4
OR
When one strip 15 ESBL
negative and the other
i)

ESEL non
determinable and
report actual MIC of
all relevant drugs

as determined by
an MIC method. If

ESBEL is suspected,
confirm results with
an NCCLS method
and/or genotyping.




Examples of how to interpret MIC ratios:

CT/CTL 8/0.125 = o4 = ESBL +
TZTZL 232064 = >500 = ESBL +
CT/CTL L/<0.016 = =62 = ESBL +
CT/CTL 421 = <4 = ESBL -

TATIL 0.5%0.25 = ESBL -
CT/CTL 02545019 = ESBL -
TATIL 14+ = ESBL -
T4TZL w324 -ND
CT/CTL ESEL negative and TATZLND = ND¥

CT = cefotaxim

CTL = cefotaxim + kyselina klavulanova
TZ = ceftazidim

TZL = ceftazidim + kyselina klavulanova



Figure 1. ESBL-producing Figure 2. ESBL-producing
Protreus mirabilis. Susceptibility Protreus mirabilis. Detection by
by agar diffusion method double-disk synergy test

— Cefotaxime

Ceftriaxone

Aztreonam

Cefraznidine

Inhibinon zone diameters
* Aztreonam 36 mm
* Ccftriaxone 26 mm
* Cefotaame 24 mm
¢ Cefrazidime 28 mm

Figure 3. ESBL-producing Protreus Figure 4. ESBL-producing Protreus
mirabilis. Synergy between ceftazidime mirabilis. Restored activity of
and clavulanic acid (Etest) piperacillin by tazobactam

Piperacillin plus
tazobactam

— Ccftazidime plus
clavulanic acid

Piperacillin

Cettazidime




Tabulka 3: Konstitutivni produkce AmpC a ESBL.
Kmen Morganella morganii dobfe citlivy
ke karbapenemum (MIC, < 0,125 pg/ml).
Referenéni kmen CNCTC 7375

MHA+OXA

————

Interpretace:
* Kmen je producentem ESBL: Ma MHA+OXA je zfgjma deformace I smé-
rem k disku s AMC (Sipka oznaéuje naznak hranice IZ).
« Kmen je konstitutivnim producentem AmpC: Na MHA+OXA je zregjmé zvét-
seni IZ u cefalosporinu treti generace, v porovnani s MHA.

Poznamky:

* Na MHA nejsou patrny Zadné synergie mezi cefalosporiny a k. klavulano-
Vo,

+ ESBL neni na MHA detekovatelna, ani mezi FEP a AMC, ktery pravdépo-
dobné neni piitomnou AmpC hydrolyzovan.

Zdroj:ZPRAVY EPIDEMIOLOGIE A MIKROBIOLOGIE (SZU, PRAHA) 2009; 18(3)
http://www.szu.cz/uploads/documents/CeM/Zpravy_EM/18_2009/3_brezen/100_betal.pdf
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Are susceptibility tests enough, or should laboratories still seek ESBLs
and carbapenemases directly?

David M. Livermore®*, Jenny M. Andrews?3, Peter M. Hawkey*, Pak-Leung Ho®, Yoram Kenessf, Yohei Doi’,
David Paterson® and Neil Woodford?
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Konfirmace ESBL genetickymi
metodami

m PCR a ESBL gene sequencing
m DNA microarray-based method:

m Recent evaluations of the Check-KPC ESBL
microarray (Check-Points, Wageningen, The
Netherlands) with different collections of
organisms covering the majority of known ESBL
genes showed good performance

m Test results are usually obtained within 24
hours.

m It should be noted that sporadically occurring
ESBL genes and new ESBL genes are not
detected by this microarray.



ESBL ... a dalsi Sirokospektré

betalaktamazy vs citlivost ke kombinaci s
inhibitorem betalaktamazy (I)

= ESBL (CTX-M, TEM, SHV) :

— hydrolyzuji vétSinu pnc a cefalosporind,vCetné oxyimino-beta-laktamy
(cefuroxim, 3. A 4.generace cefalosp a aztreonam) ... nikolv vSak cefamyciny
a karabapenemy

= Dle klasifikace podle Amblera patri do A skupiny (napfr. CTX-M
. jsou (vétsinou?) inhibovany klavulanovou (¢i jinymi

|nh|b|tory beta-laktamaz jako sulbaktamem a tazobaktamem.. ?\
a tudiz by mer byt amox/clav dle fenotypoveho rozlisovani (a kI|n|ckyc
breakpointl) povaZzovany vétsinou za citlive ? i nelze takto
generalizovat a Jlny mechanismus rezistence, ktery mtze by t soucasné
pfitomen muze zpusobit ve finale amox/clav rezistenci (ted’ nemame na
mysli faktory organismu paC|enta (napr. biologickou dostupnost IéCiva do
mista infekce Ci PK parametry ) :

— u téchto izolatd se projevuje efekt inokula.

- Hrabak a kol. délal jednu studii na toto téma, kde zmeéna MIC v Erlpade
riizné koncetrace bakterii byla opravdu velka. Jde o to, ze se k. klavulanova
kovalentné navaze na beta-laktamazu. V pripadée vy55| exprese neni
koncentrace k. klavulanova dostatecna.



ESBL ... a dalsi Sirokospektré

betalaktamazy vs citlivost ke kombinaci s
inhibitorem betalaktamazy (I)

AmpC, které hydrolyzuji pnc, cefalosporiny (vétsinu) i cefamyciny,
monobakt .. . hejsou |nh|bovany klavulanovou (Ci jinymi |nh|b|tory
beta-laktamaz .. .) a tudiz by mély byt amox/clav rezistentni =

— u producentti AmpC jsou kombinace beta-laktamu s inhibitorem
neefektivni vzdy (snad pouze pri nizké expresi mohou byt MIC nizsi).

MBL(=metalobetalktamazy) : nejsou inhibovany klavulanovou
(Ci jinymi inhibitory beta- laktamaz .. ; a tudiz by meély byt amox/clav
rezistentni

— u producentll MBL je kombinace rezistentni vzdy.
KPN: inhibovany velmi slabé klavulanovou (Ci 1|nym| inhibitory beta-
laktamaz ...) a tudiz by mely byt amox/clav (k inicky) rezistentni.

— Inhibice k. klavulanovou se vetsinou vyznamne fenotypove neprojevuje.
Lze ji prokazat pouze na zakladé kinetickych meéreni, ale ne fenotypove.
OXA: nejsou inhibovany klavulanovou (Ci jinymi inhibitory beta-
Ic?kltamaz ..) @ tudiz by mély byt amox/clav rezistentni VIM, NDM a
alsi

— Rezistence se i tady projevuje pomerne jednoznacne.



AmpC detekce

Figure 1. Algorithm for AmpC detection.

| Cefotaxime R or ceftazidime R AND cefoxitin R! |
in E. coli, K. pneumoniae,
P. mirabilis, Salmonella spp,
Shigella spp

Cloxacillin synergy Cloxacillin synergy
detected not detected

JR -

E. coli and Shigella spp: PCR | K. pneumoniae, P. mirabilis, |
is required to discriminate Salmonelfa (lack chromo-
between plasmid-acquired somal AmpC) plasmid-

\ and chromosomal AmpC ) \ mediated AmpC detected |

Other mechanisms
(e.g. porin loss)

A

iefnxltm R is here dr-fmed as non-wild type (MIC =8 mg,fL or zone diameter <19 mm).
Investigation of isolates with non-susceptibility to cefotaxime and ceftazidime is an approach
with higher sensitivity but lower specificity compared with focusing on cefoxitin resistant
isolates (7). AmpC can also be present in isolates with a positive ESBL-test (clavulanic acid
synergy). It could therefore be relevant to carry out testing regardless of the result of the
ESBL test. For laboratories not testing cefoxitin, susceptible to cefepime together with
resistant to cefotaxime and/or ceftazidime is another phenotypic indicator of AmpC,
although less specific.




Detekce inducibilni rezistence ke
klindamycinu u stafylokoki

Klindamycin je peroralni antimikrobikum zacalo se vice
pouzivat pro komunitni MRSA

Problém:Mnoho erythromycin rezistentnich a klindamycin
citlivych ma:

inducibilni rezistenci ke klindamycinu

ermA ermA/B/C /C

Jiné zUstavaiji citlivé ke klindamycinu msrA

Potreba otestovat, které kmeny Ize jesté l&cit
klindamycinem

Redeni: “D-zone” test =umistit ERY a KLI disky 15-26
mm od sebe => snadné a levné, odecist po 24 hodinach



Zdroj EUCAST 2009

Examples of Clindamycin

Resistance Induction:
“D-Zone Test”

ErmA ErmC
Disks can be placed in inner ring of disk dispenser



Algoritmus detekce karbapenemaz

Figure 1. Algorithm for carbapenemase detection.

Meropenem zone diameter <25 mm
or MIC >0.12 mgiL
in all Enterobacteriaceae

il I r

Synergy with Synergy with APBA/ Synergy with No svneray’
APBA/PBA only PBA AND cloxacillin DPA/EDTA only ynergy

e, A L o L A

- ~ - ~
KPC (or other class A| | AMPC (chromosomal Metallo-beta- ESBL plus porin |nssJ

carbapenemase) or plasmid-acquired) lactamase (MBL) AND OXA-48°
plus porinloss ) L J oL

LS A e

Abbreviations: APBA=aminophenyl boronic acid, PBA=phenyl boronic acid, DPA=dipicolinic
acid, EDTA=ethylenediaminetetraacetic acid (all of them [p-lactamase inhibitors added to
disks or tablets containing meropenem in combination disk testing assays)

' Combination of KPC and MBL may not show synergy but isolates are normally highly
resistant to carbapenems. They are easiest to detect with molecular methods.

? High-level temocillin resistance [MIC >32 mg/L (12, 18), tentative zone diameter <11 mm
with temocillin 30 pg disk (17)] are phenotypic indicators of OXA-48 production, which
should be considered in the absence of synergy with inhibitors of class A and B

EEFhEpEﬂE‘H’IEISES.




Karabapenemazy EUCAST 2013

Table 1. Clinical breakpoints and screening cut-off values for carbapenemase-
producing Enterobacteriaceae (according to EUCAST methodology).

Disk diffusion zone diameter
MIC (mg/L) (mm) with 10 pg disks

S/1 breakpoint Screening S/l breakpoint | Screening cut-
cut-off ff

o
2 22
2 22
25

'Best balance of sensitivity and specificity

’In some cases zone diameters for OXA-48-producers are up to 26 mm, so <27 mm may be
used as a screening cut-off in countries where OXA-48 is endemic, but at the expense of
lower specificity.




CLSI screen pro producenty
karbapenemaz

CLSI| Screening Criteria for ldentifying
Carbapenemase Producers (including KPCs)

Standard CLSI

Values suggesting

susceptible carbapenemase
breakpoints| activity”
MIC Disk MIC Disk
(Hg/mL) (mm) (Hg/mL) (mm)
Ertapenem <2 =19 2 19-21
Imipenem <4 =16 2-4 N/AT
Meropenem <4 >16 2-4 16-21

T N/A, not applicable (poor test performance)




Carbapenem Inactivation Assay
Modified Hodge Test

E. F:-'J."f ATCC® 25922

/( !I Inhibition of E. coli ATCC @
.,!‘i : i 25922 by ertapenem

2 |

III. 'L‘ J /

Enhanced growth of E. coli ATCC®
25922. Carbapenemase produced by
K. pneumoniae ATCC® BAA-1T05
inactivated ertapenem that diffused
into the media. Thus, there is no
longer sufficient ertapenem here to
inhibit E. coli ATCC® 25922 and an
indentation of the zone is noted.

Finjurn‘l Tha MHT !':nrfnrmnri Aanasamall MHA _nlatn
(1) K. pneumoniae ATCC® BAA-1705, positive result;
(2) K. pneumoniae ATCC® BAA-1706, negative result;
and (3) a clinical isolate, positive result
EUCAST




Polymyxin test ... nefunguje u vSech druht
mikroorganisma !

Polymyxin Testing of P. aeruginosa

i
—
M

1
1

384
256
92
28
O
54
48
24
16
12
8
6
r
3
2

mwthEEEﬁ$f3§%§¥E§

A TE BN P
[h]=-11
s o

| “Th IS
Figure 3. Colonies in the “dip"”.
S malfopfiic, MIC 146 pg/mlL

CLSI breakpoints: MIC <2, 5;4,1; >8R

Disk <11 R; =12 S
EUCAST breakpoints: MIC <2 5; >2 R

Figure 1. Sharp endpaint

Figura 2. Slim allipsa.
£ oervginesa, MIC 1.0 pg/mlL

P oeruginoss, MIC 0.1% pg/mL




Penicilin necitlivé kmeny
Streptococcus pneumoniae
m S. pneumoniae — snizena C k PNC (MICs

vétsi nez u divoky(wild type) kmend tj.
>0.06 mg/L

m Pritomnost modifikovanych penicillin-

vvvvv

betalaktamUim



Table 1. Screening for B-lactam resistance in 5. pneumonioe

Zone diameter (mm)
with oxadllin [1pg)

antimicrobial agents

Further testing and/or
. :

& 20 mm

Al B -lactam agents for which
clinical breakpoints are listad

(including those with "Mote")

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

Benzylpenicillin {meningitis) and
phenouyrmethylpenicillin (all
indications)

Report resistant.

Ampicilling, amoxicillin and
piperacillin {with and without B -
lactamase inkhibitor), cefotaxime,
ceftriaxone, ceftaroline and
cefepime.

Omacillin zone diameter =z 8 mm:
Report susceptible.
In meningitis: confirm by

determining the MIC of the agent
considerad for clinical use

Oxacillin zone diameter < & mm:
determine the MIC of the B -lactam
agent intended for clinical 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
than meningitis)

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

*Oxacillin 1 pg <20 mm: Always determine the MIC

of benzylpenicillin but do not

delay reporting of other B-lactams as recommended above.




Interpretace a reportovani !

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

Indications

MIC  breakpoint

(mg/L)

MNotes

5=

Benzylpenicillin
(non-meningitis)

0.06

In pneumonia, when adose of 1.2 g x4 is
used, isolates with MIC <0.5 mg/L should
be regarded as susceptible to
benzylpenicillin.

In pneumonia, when adose of 2.4 g x4 or
1.2 g x 6is used, isolates with MIC <1
mg/L should be regarded as susceptible to
benzylpenicillin.

In pneumonia, when adose of 2.4 gx6is
used, isolates with MIC <2 mg/L should be
regarded as susceptible.

Benzylpenicillin
(meningitis)

0.06

0.06

Note: 12 g of benzylpenicillin is equal to 2 MU [million units) of benzylpenicillin




http://www.szu.cz/uploads/documents/CeM/NRLs/atb/EUC
AST/Casto_kladene_otazky_eucast.pdf

EUCAST Casto kladené otazky 26. unora 2014

Casto kladené otazky k dokumentiim EUCAST

Mate dalsi dotazy? Kontaktujte prosim

erika.matuschek@lItkronoberg.se

EUCAST diskovy difuzni test — Puda

1. Ktereho vyrobce Mueller-Hinton agaru doporucuje EUCAST?

2. Jaky e rozdil mezi Mueller-Hinton agarem a Mueller-Hinton agarem |17
3. Je zapotrebi kontrolovat kvalitu kazdé nove Sarze Mueller-Hinton agaru?
4. Lze pouZit ovéi krev misto korniské pro pfipravu pudy MH-F?

5. Jaky B-NAD Ize pouzit?
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EUCAST News

EUROPEAN COMMITTEE
Here you can find the latest news and updates from EUCAST. x E U C A S T LT L

European Society of Clinical Microbiology and Infectious Diseases

European Committee on Antimicrobial
Reference method for the determination of MICs in Mycobacteria - T -
Coneultation Susceptibility Testing

The EUCAST Subcommittee on Anti-Mycobacterial susceptibility testing . ) .
Routine and extended internal quality control

for MIC determination and agar dilution
for yeasts and moulds as recommended by EUCAST

General consultation on changing categorisation of some wild type Version 3.0, valld from 2018-04-04

distributions

EUCAST proposes that agents and species currently categorised as This document should be cited as

"The European Committee on Antimicrobial Susceptibility Testing. Routine and extended internal quality
control for MIC determination and agar dilution for yeasts and moulds as recommended by EUCAST.
Version 3.0. 2019 _htto://www eucast.ora."

X EUCAST &5

EUCAST Wide Consultation on the Revision of the Expert Rules —v3.2

Background

The development of new drugs, the emergence and dissemination of resistance mechanisms, the evolution of testing methods for bacterial
resistance, and the increased availability of more accurate bacterial identification by methods such as mass spectrometry, have prompted EUCAST
to prepare a new version of the expert rules document. A revised version of the first part, intrinsic resistances and exceptional phenotypes (v3.1), was
published in September 2016 (http://www.eucast.org/expert rules and intrinsic_resistance/).

The revision of the second part, the expert rules, has required longer discussion and is presented below.

Changes proposed
The main goal of the revision was the generation of rules that would have clinical consequences, i.e., those that would influence the therapeutic
decision. This might be to (i) avoid the clinical use of a certain drug, (ii) to use it at a higher dose, (iii) to advocate for an alternative mode of
administration, or (iv) to exercise caution with a specific drug. EUCAST thus sought clinical data that would allow such recommendations.

Many rules in the previous version (V2.0, Leclercq et al. 2013), notably those for aminoglycosides, lack such clinical data even though they are




EUCAST News 2020

Expert rules and intrinsic resistance

Daptomycin guidance document updated & on intrinsic
The EUCAST guidance document on the use of daptomycin in bloodstream cll Tty
Ty in orde S and appropriate

recommendatio r reporting particular

EUCAST advi n intrinsic resi

Aminoglycoside rationale documents updated The previous version (3.11r0

Aminoglycoside rationale documents updated with new breakpoints and

Cefiderocol breakpoints and AST methods now available.

Addendum: Cefiderocol breakpoints and AST methods poril, Video k I‘Iovvm definiCim S,I,R a
ATU (Area of technical Uncertainty):

Newsletter from EUCAST VetCAST https://www.youtube.com/watch?v=QX
A Newsletter (April 2020) from the EUCAST veterinary subcommittes 5th p Sb g I &fe atu r e = y O Utu b e

Daptomycin in Enterococcus infections - EUCAST position paper in CMI
Daptomycin in the treatment of enterococcal bloodstream infections and

Aminoglycoside guidance document updated
The guidance document on aminoglycoside dosing, first published 21 January




EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Diseases

Intrinsic Resistance and Unusual Phenotypes version 3.2
February 2020

Table 4 Intrinsic resistance in gram-positive bacteria. Gram-positive bacteria are also intrinsically resistant to aztreonam,
temocillin, polymyxin B/colistin and nalidixic acid
EUCAST Expert Rules vers

versions are available at (h
consultations

Rule Organisms

IC aci

(except ceftazidime)
Aminoglycosides

w
£
L
[=]
=N
w
L=
©
£
o
@
[&]

Macrolides
Clindamycin
Quinupristin-
Aalfanrietin
Vancomycin
Teicoplani

pll  Fosfomyci
Sulfonamides

8 Fusid

4.1 Staphylococcus saprophyticus

4.2 | Staphylococcus cohnii

ARl Novobiocin

4.3 | Staphylococcus xylosus

4.4 | Staphylococcus capitis

4.5 | Other coagulase-negative staphylococci and S. aureus

4.6 | Streptococcus spp.

4.7 Enterococcus faecalis

4.8 Enterococcus gallinarum, Enterococcus casseliflavus

el iRl Rl B Al B e Bl Ceftazidime

4.9 Enterococcus faecium

4.10 | Corynebacterium spp.

4.11 | Listeria monocytogenes

412 |Leuconostoc spp., Pediococcus spp. R R

4.13 | Lactobacillus spp. (L. casei, L. casei var. rhamnosus) R R
1 Low-level resistance (LLR) to aminoglycosides. Combinations of aminoglycosides with cell wall inhibitors (penicillins and glycopeptides) are synergistic and bactericidal against
isolates that are susceptible to cell wall inhibitors and do not display high-level resistance to aminoglycosides

2 In addition to LLR to aminoglycosides, Enterococcus faecium produces a chromosomal AAC(6')-l enzyme that is responsible for the loss of synergism between aminoglycosides
(except gentamicin, amikacin and streptomycin) and penicillins or glycopeptides




Rychlé AST z krevnich kultur (2019)

m Primo z lahvicek s krevni kulturou, kde je zjiStén nardst
® EUCAST metodika — kratka inkubace (4, 6 a 8 hod)
m Inoculace primo na PM pro diskovou difuzni metodu (MH, MH-F)

m Inokulacni objem 100 - 150 pL z pozitivni kultivace krve — ze
systémU: BD, bioMerieux and Thermo Fisher.

m Bez centrifugace nebo redéni inokula - naockovani misek metodicky
shodné jako bujonem/fyz roztokem standardné jako u jinych
EUCAST disk diffuzi

m Zkracena inkubace 4, 6 a 8 hod — adaptovana klinicka
interpretacni kritéria pro kazdy cas inkubace a kazdou
bakterialni species !!!

m Identifikace tedy nutna, abychom mohli spravné odecist vysledky
pro jednotlivé species bakterii

m Prlméry zén odeditat po sejmuti vicka z licové strany



Rychlé AST z krevnich kultur (II)

® Metodika v soucCasnosti validovana pro:

— Escherichia coli

— Klebsiella pneumoniae

— Pseudomonas aeruginosa

— Staphylococcus aureus

— Streptococcus pneumoniae

— Enterococcus faecalis and Enterococcus faecium

— Acinetobacter baumannii (added 2 May, 2019)
m Pozitivni krevni kulturu zpracovat do 0 - 18 hod po rozpoznani pozitivity.
m Kazda species ma sekce v interpretacni tabulce (4, 6 a 8 hod)

m Ne vSechny odecty zon Ize provadét jiz po 4 hod ! Znovu odecet po 6 a 8
hod! Odecet pouze mohou-li byt identifikovany jasné okraje
inhibicnich zon. Nelze prodlouzit jednoduse inkubaci — pokud je pro
nejednoznacnost vysledkd nutné udélat standardni kultivaci.

m Specifické interpretace dle EUCAST Rapid AST- nesmi se pouzivat
interpretace AST pro standardni pripravu inokula z pevnych médii - kolonii



EUCAST latest changes:
— rychly proklik

Organization ) | QUICK NAVIGATION
The European Committee on

Antimicrobial Susceptibility Testing — EUCAST

Consultations
EUCAST News
New definitions of §, land R

Clinical breakpoints and dosing

Rapid AST in blood cultures LateSt Cha nges

Expert rules and expected phenotypes Title Descripﬁon mm
v

Resistance mechanisms
Additional agents in EUCAST  Breakpoints for several agents have been added to the RAST 2023/04/25
Guidance documents RAST tables. Breakpoint and QC tables, methodology documents and
calibration files have all been updated.

S0P
Zone diameter distributions re- A new algorithm and software has been created through which 2023/04/25

MIC and zone distributions and ECOFFs calibrated wild type inhibition zone diameter distributions can be
calculated and ECOFFs allocated.

AST of bacteria General committee meetings The EUCAST annual General Commitiee meeting is open to 2023/04/08

2022 and 2023 anyone attending ECCMID. Minutes will eventually be posted.
Minutes from the 2022 committee meeting in Lisbon 2022 are
AST of fungi available. EUCAST Annual General Committee Meeting,
during ECCMID 2023 Monday 17 April, 9.30 — 10.30
AST of veterinary pathogens am, Meeting Room: Room 173, Bella Sky Hotel.

AST of mycobacteria

QC-tables updated 13 March, The EUCAST QC tables have been updated and now contain v 2023/03/13
2023 new MIC ranges for S. aureus ATCC 29213 and S. pneumoniae

Meetings ATCC 49619 (ampicillin, amoxicillin, amoxicillin-clavulanic acid,

chlortetracycline and oxytetracycline).

Frequently Asked Questions (FAQ)

Rationale documents and publications i
: EUCAST uptake and maps of 2023/03/08

Presentations and statistics S LR T 2155

Vibrio spp. calibration file (MIC 2023/02/24
vs. disk diffusion) made
available

Videos and online seminars

Wamnings!
Files demonstrating correlation 2023/02/20
Translations between MIC and zone

diameters updated.
Information for industry
EUCAST and the IVDR EUCAST has prepared a statement in response to questions 2023/0217

Links and Contacts related to how the IVDR will affect users of EUCAST methods
and guidance. The statement and a link to the directive are
available at the EUCAST webpage. Translations to French and
German are underway.

[l Website changes Consultation: added agents for 2023/02/10

anaerobic bacteria




Upozorneni

Prezentace je urcena vyslovne pro ucely vyuky,
pouzité fotografické materialy pochazeji z
citovanych zdroju:

m Web stranky EUCAST
m Web stranky ABBIODISC a

m E-test reading guide (vybrané slidy s
fotografiemi E-testd)

m Prezentace neni urcena k dalsimu sireni.



