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Metalo-p-laktamazy (MBL)

Enzymy (oznacovaneé jako IMP, VIM, SPM, GIM, SIM)
Stépici vSechna [-laktamova antibiotika (vCetné
karbapenemu) kromé aztreonamu

Nejsou inhibovany kyselinou klavulanovou,
tazobaktamem nebo sulbaktamem

Fenotypova detekce MBL je zaloZena na prukazu
inhibice téchto pB-laktamaz chelatory kovovych iontu
(EDTA, kyselina 2-merkaptopropionova)

Produkce MBL musi byt konfirmovana
spektrofotometricky ve specializované laboratori !!




Metalo-p-laktamazy (MBL)

* Inherentné pritomne u nekterych bakterialnich
druhu (napr. Legionella spp., Stenotrophomonas
maltophilia, atp.)

« Ziskaneé MBL popsany u enterobakterii (K.
pneumoniae, E. coli, atd.), pseudomonad a
acinetobakteru

* Obvykle lokalizovany na mobilnich genetickych
elementech (spolu s dalsimi geny rezistence)

»rychle sireni
..




Metalo-p-laktamazy (MBL)

* Ke vzniku a sireni prispiva podavani
Sirokospektrych ATB — krome
karbapenemu, zejména fluorochinolonu a

aminoglykosidu

» Uroven nemocniéni hygieny ma patrné
jeste vetsi vyznam nez selekcni tlak ATB

(Cornaglia G, et al. Int J Antimicrob Agents 2007)




Trendy ATB rezistence u kmenu
Pseudomonas aeruginosa v CR
(projekt EARSS)
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Rezistence ke karbapenemum
data EARSS, 2007

Preportion of Carbaperams resistart P ssrugincea koistes In participating courtries In 2007

EARSS - European Antimicrobial Resistance Surveillance System (
o
www.rivm.nl/earss SZU




Diagnostika MBL

ZPRAVY EPIDEMIOLOGIE A MIKROBIOLOGIE (SZU, PRAHA) 2009; 18(3)

Prikaz metalo-B-laktamaz (MBL) u gramnegativnich bakterii

Detection of metallo-beta-lactamases (MBLs) in gram-negative bacteria

Jaroslav Hrabak, Vaclav Vanis, Tamara Bergerova, Vlastimil Jindréak, Eva Chudackova, Pavia Urbaskova

Souhlrn « Summary

Metalo-B-laktamdzy jsou enzymy produkované nékterymi gramnegativnimi bakteriemi. schopné hydrolyzovat
peniciliny. cefalosporiny viech generaci a karbapenemy. Z klinického hlediska patii produkce metalo-B-lakta-
maz k nejzavainéjiim typim rezistence, nebot vyfazuje z pouZiti viechna B-laktamova antibiotika. Vyjimkou
Jjsou menobaktamy (aztreonam), jejichZ G¢innost zistdva obvykle zachovina. Vzhledem k epidemiologickému

Detekce Sirokospektrych B-laktamaz (ESBL), B-laktamaz AmpC,
metalo-B-laktamaz (MBL) a karbapenemaz KPC u gramnegativnich tyéek

Detection of extended-spectrum B-lactamases, AmpC B-lactamases, metallo-B-lactamases
and Klebsiella pneumaoniae carbapenemases in Gram-negative rods

Jaroslav Hrabak, Tamara Bergerovd, Helena Zemlickova, Pavia Urbaskovd

— Souhri « Summary

Predklidand metodika umoznuje rutinni identifikaci hlavnich typd klinicky vyznamnych B-laktamdz — Siroko-
spektré B-laktamazy (ESBL), B-laktamazy AmpC a metalo-B-laktamazy (MBL). V metodice je rovnéz uvedena
moznost prikazu karbapenemiz skupiny 2f, které pfedstavuji v nékterych statech vyznamny klinicky a epide-
miologicky problém.

Methodelogies for the identification of clinically important -lactamases — extended-spectrum f-lactamase
(ESBL), AmpC f-lactamase (AmpC), and metallo--lactamase (MBL) are reviewed. The detection of 2f carbap-
enemases that are a significant clinical and epidemiological problem in some countries is described as well.

Zpravy EM (SZU, Praha) 2009; 18(3): 100-106.

ZPRAVY CEM (SZU, PRAHA) 2007; 16(9)

riziku Sifeni metalo-B-laktamaz v bakteridlnich populacich je nutné v rutinnich mikrobiologickych laboratofich
providét diagnostiku tohoto typu rezistence. Clinek obsahuje ndvod pro rutinni diagnostiku metalo-f-laktamdz
v klinicko-mikrobiologickych laboratofich, vibér podezielveh kment pro testovani, interpretaci vysledki vy-
Setfieni citlivosti a doperufeni pro volbu antibiotik u infekei zpiisobenych producenty metalo-f-laktamaz.

Metallo-beta-lactamases are enzynies produced by some gram-negative bacteria and able to hydrolyze penicil-
lins, cephalosporins of all generations and carbapenems. Metallo-beta-lactamase production implicated in
bacterial resistance is of considerable clinical concern as it excludes the use of all beta-lactams but monobac-
tams such as agtreonam that remain effective in most cases. In view of the epidemiological risk from the spread
af metallo-beta-lactamase production among bacterial populations, suspected strains should be screened for
this tvpe of resistance in routine microbiology laboratories. Guidelines are presented for the routine detection
of merallo-beta-lactamases in clinical microbiology laboratories, selecrion of suspected strains for resting,
interpretation of susceptibility testing results and antimicrobials available against infections caused by metal-
lo-beta-lactamase producers.

Zpravy CEM (5710, Praha) 2007; 16(3): 417-422,




Vyskyt MBL pozitivnich kmenu
u P. aeruginosa izolovanych z krve
(projekt EARSS)

* Od roku 2005 je v NRL/ATB zjistovana produkce
MBL u kmenu PSAE rezistentnich k
meropenemu (>= 8 mg/l)

* V roce 2008 byl zjisten vyskyt prvnich MBL
pozitivhich kmenu PSAE (4 kmeny) ve 3 ruznych
lokalitach

* Vroce 2009 — dalsi 3 kmeny (
szv




Vysledky molekularni typizace

« PCR amplifikace a sekvenace identifikovala
IMP-7 typ MBL (3 kmeny) a VIM-2-like typ MBL
(1 izolat)

— IMP-7 izolaty patfily do klonu ST357

* neobvykla MBL rozsirena zejména v Asii

— VIM-2-like izolat do klonu ST245

« MBL ,bézna“ v Evropé

 MBL pozitivnhi kmeny byly multirezistentni
(standardne citlivost pouze ke kolistinu)

« Charakterizace dalSich izolatu se provadi (




MBL v Ceské republice

Rapid communications

FIRST IDENTIFICATION OF METALLO-BETA-LACTAMASE-
PRODUCING PSEUDOMONAS AERUGINOSA IN THE CZECH
REPUBLIC

J Hrabik!, M Fridrichovaz, M Stalbova?, T Bergerovil, H Zemlickova (hzemlickova@szu.cz)?, P Urbaskova?

1.Department of Microbiology, Faculty of Medicine and University Hospital in Plze, Charles University in Prague, Flze,
Czech Republic

2.National Reference Laboratory for Antibiotics, National Institute of Health in Prague, Prague, Czech Republic

3.Department of Clinical Microbiology, Masaryk”s Hospital, Usti nad Labem, Czech Republic

EUROSURVEILLANCE Vol. 14 - Issue & - 29 January 2009 - www.eurosurveillance.org

INFORMACE Z NRL A ODBORNYCH PRACOVIST SZU

Zachyt kmene Serratia marcescens souc¢asné produkujiciho
metalo-B-laktamazu (MBL), Sirokospektrou B-laktamazu (ESBL)
a dvé B-laktamazy typu AmpC ve FN Motol

Isolation of the strain Serratia marcescens producing metalo-B-lactamases (MBL)
and wide acting ESBL and two B-lactamases typed AmpC in the University Hospital in Motol

Jaroslav Hrabak, Eliska Bébrova, Otakar Nyc, Marta Fridrichova,
Tamara Bergerovd, Helena Zemlickova, Pavla Urbdskova

— Souhlrn « Summary

Serratia marcescens patii mezi sporadické, aviak diky své rezistenci vyznamné piivodee infekei. Clanek popi-
suje kmen S. marcescens produkujici étyfi rizné B-laktaméazy — ESBL (TEM-6), AmpC (inherentni AmpC
a ziskanou AmpC - DHA-1) a MBL (VIM) izolovany z mo¢i od pacienta hospitalizovaného ve Fakultni nemoc-
nici Motol. Kmen byl rezistentni ke viem dostupnym antibiotikam. Sifeni takovych bakteridlnich kmena pied-
stavuje redlnou hrozbu pro antibiotickou terapii infekénich onemocnéni vyvolanych aerobnimi gramnegativni-
mi tyckami.

Serratia marcescens is a sporadic, but usually resistant causative agent of infections. Strain of S. marcescens
producing four different i-lactamases — ESBL (TEM-6), AmpC (intrinsic enzyme and DHA-1), and MBL (VIM
tvpe) is described. The strain resistant to all possible antibiotics useful for a treatment was isolated from a urine
Sfrom patient hospitalized in University Hospital in Motol. Spreading of such strains is a serious risk for antibi-
otic treatment of infectious diseases caused by Gram-negative aerobic rods.

Zpravy EM (SZU, Praha) 2009; 18(4): 130-141. L [ ]




Zavery

* Navzdory vysoke prevalenci rezistence
ke karbapenerrjfjm u PSAE (~30%),
nebyly MBL v CR dlouhou dobu

detekovany

* Od prvniho zachytu v roce 2008 vsak
doslo béhem 6 mésicu k rozSireni
nejmene 2 klonu na nasem uzemi




Podéekovani

Pavle Urbaskove a Marte Fridrichove (NRL/ATB)
Jaroslavu Hrabakovi (FN Plzen)

Udastnikim CZ-EARSS
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