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Abstract
Multidrug-resistant Gram-negative bacteria (MRGN) are a

serious threat and a challenge to the healthcare system.
Carbapenems have been used as “antibiotics of last resort” for
treatment of multidrug resistant (MDR) bacteria. Unfortunately,
the emergence of carbapenem-resistant Gram-negative pathogens
(CRGNB) has increased dramatically in the last decade
threatening this class of lifesaving drugs. In this study, 232 Gram
negative pathogens were collected and screened for carbapenem
resistance. Acinetobacter baumannii was found to be the highest
carbarpenem resistant pathogen. Forty carbapenem resistant
A.baumannii isolates were screened for the four main OXA-type
carbapenemase sub-groups by PCR. The co-existence of multiple
OXA-type genes was reported for the first time in Egyptian
isolates of A.baumannii. The co-existence of multiple OXA genes
were found in all the tested CRAB isolates, 75% were OXA-
23/0XA-24/0XA-51 carriers, 10% were OXA-23/0XA-51
carriers, 10% were OXA-24/0OXA-51 carriers and 5% were OXA-
23/0XA-24 carriers. This study provides an alarming
epidemiological snapshot on the distribution of OXA-type

carbapenemes in Egypt.
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Introduction:

Infections with Multidrug-resistant Gram-negative bacteria
(MRGN) are a serious threat and a challenge to the healthcare
system. Carbapenems (imipenem and meropenem) have been

used as “last-line agents” or “antibiotics of last resort” for

treatment  of MDR  bacteria such as Pseudomonas
aeruginosa, Acinetobacter baumannii,
and Enterobacteriaceae producing extended-spectrum B-

lactamase (ESBL) in hospital settings due to their high potency,
broad-spectrum activity and safety profile (Rodloff, 2006).
Unfortunately, the emergence of Carbapenem-resistant Gram-
negative pathogens (CRGNB) has increased dramatically in the
last decade threatening this class of lifesaving drugs. (Akova et
al., 2012).

Carbapenem-resistant Gram-negative bacteria (CRGNB)
have heightened global awareness of the prioritization of
Infection prevention and control interventions (IPC) to minimize
these infections. The World Health Organization (WHO)
developed a global priority pathogens list (global PPL) of
antibiotic-resistant bacteria to help in prioritizing the research and
development of new and effective antibiotic treatments. The
pathogens were grouped according to the species and the type of
resistance into three priority categories: critical, high and

medium. The critical priority category included carbapenem-
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resistant Acinetobacter baumannii, (ranked as no.1), carbapenem-
resistant Pseudomonas aeruginosa and carbapenem-resistant and
third generation cephalosporin-resistant Enterobacteriaceae
including: Klebsiella pneumonia, Escherichia coli, Enterobacter
spp., Serratia spp., Proteus spp., and Providencia spp,
Morganella spp.) (WHO, 2017).

The most common mechanism of carbapenem resistance is
the production of carbapenem hydrolyzing pB-lactamases, or
carbapenemeases, which often confer resistance not only to
carbapenems but to most B-lactam agents. Carbapenemases can
be grouped into two major classes; class B (metallo B-lactamases;
MBLs) and class D (oxacillinases; OXAs). These enzymes have
the common property of hydrolyzing, imipenem or meropenem
together with other penicillin or cephalosporin antibiotics. Despite
MBLs exhibit more potent hydrolytic activity against
carbapenems than OXAs (Kim et al., 2014); OXAs are diverse,
comprising over 220 enzymes and more frequently identified
especially in A. baumannii isolates, whereas MBL production is
more prevalent in other Gram negative pathogens and non-
baumannii species (Queenan and Bush, 2007; Lee et al., 2009,
b; Lee et al., 2012; Higgins et al., 2010, b)

Carbapenem Resistance Acinetobacter baumannii (CRAB)
outbreaks were increasingly reported in several parts of the world

including developing countries (Peleg et al., 2008). The success
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of A.baumannii as a nosocomial pathogen and its designation as a
“red alert” pathogen is attributed to its extensive resistance
antibiotic profile - resistant to almost all antibiotics available -
and its predominance in health care settings due to the selective
pressure of antibiotics and incredible ability to acquire resistance

and colonize (Maslow, 2005).

Aim of work
In this study, we aimed to assess antimicrobial

susceptability profile , evaluate the prevalence of carbapenem
resistant among Gram negtive pathogens and study the genotypic
variation of carbapenem resistant genes belonging to class D B-
lactames (OXA type carbapenemases) in  A.baumannii isolates

from three Egyptian hospitals.
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