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Abstract

MBLs constitute the most clinically important group of
carbapenemases, as they are capable of hydrolyzing all B-lactams,
including carbapenems except the monobactam aztreonam. Acquired
MBLs are emerging resistance determinants in P. aeruginosa and other
non-fermentative gram-negative bacilli.  They disseminate rapidly
through bacterial population causing a threat to treatment with p-lactam
antibiotics and carbapenems.

The aim of this study was to determine the prevalence of carbapenems
resistance among non-fermentative gram-negative bacilli and the
prevalence of MBLs-producing isolates among carbapenems-resistant
ones.

Screening  for  carbapenems-resistant  isolates among 73
non-fermentative gram-negative bacilli was done by disk diffusion
method. Detection of MBLs among resistant ones was done by both
phenotypic methods as [PM-EDTA combined disk method and MBL
E-test and genotypic method as PCR.

Results showed that the prevalence of IPM resistance among non-
fermentative gram-negative bacilli was 57% with the greatest prevalence
rate for P. aeruginosa 88%. The prevalence of MBL-producing isolates
among [PM-resistant ones was 26% by both phenotypic and genotypic
methods, while it was 74% by phenotypic methods which is a very high

rate.
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Introduction & Aim of work 1

Introduction and Aim of Work

Non-fermentative gram-negative bacilli, particularly Pseudomonas
aeruginosa and Acinetobacter baumannii are niche pathogens that cause
opportunistic infections 1in patients who are critically 1ll or
immunocompromised, particularly patients in intensive care units (Vidal
et al., 2003). Systemic infections due to non-fermentative gram negative
bacilli have become increasingly more frequent in recent years and are
usually difficult to treat because they represent the problem of multidrug
resistance. Non susceptibility of gram negative non-fermenters is
typically due to both intrinsic resistance and rapidly acquired resistance

(McGowan, 2006).

Several enzymes that can inactivate and modify many antibiotics are
produced by non-fermenters, as large number of p-lactamases.
B-Lactamases are a heterogeneous group of proteins with structural
similarities. They are composed of a-helices and a B pleated sheet
(Knox, 1995). Two schemes are currently used to classify B-lactamases:
the Ambler classification scheme and the Bush-Jacoby-Medeiros
classification system (Bush, 2001). The Ambler scheme separates
B-lactamases into four distinct classes based on similarities in amino acid
sequence. Classes A, C and D are serine B-lactamases, whereas class B
enzymes are metallo-p-lactamases (MBLs). The Bush-Jacoby-Medeiros
scheme classifies [-lactamases according to functional similarities
(substrate and inhibitor profiles). There are four categories: group 1
cephalosporinases, group 2 penicillinases, group 3 MBLs, and group 4

as well as multiple subgroups (2a, 2c¢, 3a, etc.) (Murray et al., 2003).



Introduction & Aim of work 2

Metallo-B-lactamases have recently become more prominent among
the B-lactam-hydrolyzing enzymes. They require zinc or another heavy
metal for catalysis and their activities are inhibited by chelating agents.
They are resistant to inactivation by clavulanate, sulbactam, and
tazobactam (Rasmussen and Bush, 1997). These clavulanic-acid
resistant enzymes have a large spectrum of hydrolysis including
penicillins, cephalosporins (third and fourth generations), carbapenems
but not monobactams (Nordmann and Poirel, 2002). They can be
grouped into three different subclasses; Bl, B2, and B3
(Galleni et al., 2001).

Subclass B1 contains the MBL (Bcll) from Bacillus cereus, the
CcrA B-lactamase from Bacteroides fragilis and the BlaB [-lactamase
from Chryseobacterium meningosepticum. Subclass B1 also contains the
IMP pB-lactamase found in some clinical isolates of Pseudomonas
aeruginosa, Acinetobacter baumannii, Serratia marcescens, and
Klebsiella pneumoniae, and the VIM B-lactamase found in some strains

of Pseudomonas aeruginosa (Laraki et al., 1999 and Poirel et al.,

2000°).

Subclass B2 includes B-lactamases produced by various species of
Aeromonas (CphA, ImiS, and CphA2) and the Sth-1-B-lactamase from

Serratia fonticola (Saavedra et al., 2003).

Finally, subclass B3 includes the L1 p-lactamase from
Stenotrophomonas  maltophilia, the GOB B-lactamase from
Chryseobacterium meningosepticum, the FEZ-1 p-lactamase from
Legionella gormanii and the THIN-B p-lactamase produced by

Janthinobacterium lividum (Galleni et al., 2001).



Introduction & Aim of work 3

MBLs, like all B-lactamases can be divided into those that are
normally chromosomally mediated and those that are encoded by
transferable genes (Walsh et al., 2005). The early studies on
chromosomally mediated MBLs mainly centered around (BC II) and
(L1). However, primarily due to genomic sequencing, increasingly more
chromosomally mediated genes are being discovered but are often found
in obscure nonclinical bacteria (Saavedra et al., 2003). Moreover, during
the past 3 to 4 years, many new transferable types of MBLs have been
studied and appear to have rapidly spread (Gales et al.,, 2003).
The spread of MBLs in gram negative rods has been described in several

countries and is becoming an emerging threat (Tsakris et al., 2000 ).

Carbapenems are often used as antibiotics of the last resort for the
treatment of infections caused by gram-negative bacteria resistant to other
B-lactam agents. This is due to their broad spectra of activity and their
stability to hydrolysis by most B-lactamases including extended-spectrum
B-lactamases (Yan et al., 2001). However, Pseudomonas aeruginosa
often develops resistance to carbapenems as a result of reduced levels of
drug accumulation or increased levels of expression of pump efflux
(Matsumura et al., 1999). Their resistance to carbapenems may

occasionally be due to production of MBLs, which can either be

chromosomally encoded or plasmid mediated (Poirel et al., ZOOO)a.



