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Introduction

Introduction

Pseudomonas aeruginosa (P. aeruginosa) is an
opportunistic pathogen causing severe invasive disease in
critically ill and immunocompromised patients. Because of
its ubiquitous nature, ability to survive in moist
environments, and innate resistance to many antibiotics and
antiseptics, it constitutes a common pathogen in hospitals
(Cornaglia et al., 2000). Its treatment is a therapeutic
challenge because of its intrinsic resistance to narrow
spectrum B-lactams due to the constitutive expression of -
lactamases, efflux pumps and the low permeability of the
outer membrane (Mesaros et al., 2007), in addition to the
acquired production of the extended-spectrum B-lactamases
(ESBLs) of the PER, VEB, and GES types (Nordmann and
Naas, 2010). Consequently, the carbapenem-containing
treatments were nearly the remaining option for its
infections.

Carbapenem resistance in P. aeruginosa has been
increased. It can result from different mechanisms, such as
decreased bacterial outer membrane permeability,
overexpression of AmpCs or expression of true
carbapenemases (Dortet et al., 2014).

Carbapenemases production in P. aeruginosa belong
to the Ambler class A (KPC- and GES-type [B-lactamases)
and most commonly the Ambler class B (metallo-B-
lactamases) (MBLs) of the VIM, IMP, SPM, GIM, AIM,
DIM, FIM, and NDM types (Dortet et al., 2014), also class
D, the oxacillinases (e.g. OXA -48, -58) have been identified
in P. aeurogenosa (Mataseje et al., 2012).
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Screening of carbapenemase production among
carbapenem resistant P. aeruginosa isolates is important
since many carbapenemase genes are plasmid carried and
easily transferable. So, Detection of those strains is of major
importance for the determination of appropriate therapeutic
schemes and the implementation of infection control
measures (Pasteran et al., 2011a).

Several inhibitor-based tests have been developed for
the detection of carbapenemases in P. aeruginosa. However,
misdetection of newly emerging isolates with a combination
of carbapenemases could occur with these methods
(Pasteran et al., 2011a).

The modified Hodge test (MHT) has been widely
used for carbapenemase screening by routine laboratories.
Because of its simplicity, the Clinical and Laboratory
Standards Institute (CLSI, 2011) has recommended its use in
Enterobacteriaceae with elevated carbapenem MICs or
reduced disk diffusion inhibition zones for detection of
carbapenemases production. However, this recommendation
does not include P. aeruginosa. Only two reports addressed
the usefulness of the MHT using P. aeruginosa isolates of
known genotype as the gold standard. Using the
methodological standardization for Enterobacteriaceae, it
was reported that the background lawn formation by E. coli
ATCC 25922 was inhibited by a large proportion of the
tested strains, defined as an equivocal or indeterminate result
(Pasteran et al., 2011a). It is clear then, that the traditional
MHT needs to be refined for use in P. aeruginosa, with the
optimum test conditions defined to ensure a higher
performance.

So the MHT was optimized for a more accurate and
reliable detection of carbapenemase production in P.
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aeruginosa by using a novel indicator strain, K. pneumoniae
ATCC 700603, and this test was named the P. aeruginosa
MHT (PAE-MHT) (Pasteran et al., 2011a).

Chromogenic media containing a carbapenem
(chromID Carba, chromIlD KPC, chromID ESBL) are
convenient tools for the screening and rapid detection of
carbapenemase producing Gram-negative bacilli (CPGNB).
Among the different chromogenic media designed to detect
CPGNB, chromID Carba demonstrated the highest sensitivity
and specificity (Simner et al., 2015).

Different genotpic methods have been applied for
detection of carbapemenases encoding genes in clinical
isolates of P. aeuroginosa (Simner et al., 2015).




Aim of the work,

Aim of the Work

The aim of the work is to:

1.

Evaluate the ability of phenotypic methods (ChromID
Carba agar chromogenic medium, Modified Hodge test
(MHT) and P. aeruginosa -Modified Hodge test (PAE-
MHT)) for detection of carbapenemase producing
strains of P. aeruginosa.

Determine some carbapenamase gene classes associated
with different P. aeruginosa carbapenam resistant
isolates using conventional PCR (blakpec) and
conventional multiplex PCR (blayy, blajwpe, blapgxa.ss).
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Carbapenemases

Excessive use of carbapenems (because of ESBLs
spread) has led to the emergence of carbapenemases
(Baldisoiu et al., 2014).

Spread of carbapenemase-producing P. aeruginosa
strains is a critical issue since those strains are resistant to
almost all B-lactams. In addition, the early detection of
carbapenemases is important because carbapenemase genes
are usually located on transferable genetic determinants such
as plasmids, leading to their rapid dissemination (Dortet et
al., 2014). So, Detection of those strains is of major
importance for the determination of appropriate therapeutic
schemes and the implementation of infection control
measures (Pasteran et al., 2011b).

Carbapenemases can be classified on the basis of
function or structure. The most commonly used classification
iIs Ambler which based on molecular structure. In this
classification, carbapenemases belong to classes A, B, or D.
Class A and D are serine carbapenemases, meaning that they
have a serine at their active sites, like ESBLSs. In contrast, the
class B enzymes are known as metallo-p-lactamases, because
they require zinc as a cofactor. Ambler classified beta-
lactamases according to the amino acid sequences. While
according to Bush-Jacoby functional classification
carbapenemases fall under groups 2f, 2df and 3, this
classification depend on biochemical analysis of enzyme,
determination of isoelectric point, determination of substrate
hydrolysis, enzyme kinetics and inhibition profiles (Sridhar,
2012) (Tablel) (Bassetti et al., 2011).




