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ABSTRACT 

Out of the 41 MBL positive patients, 63.4% had no medical device 

inserted whereas 36.6% had at least one medical device inserted. No statistically 

significant association was observed between the presence of a medical device 

and the isolation of MBL producing strains (P>0.05). 

No statistically significant association was found between previous 

hospital admission and isolation of MBL producing strains (P > 0.05). Most of 

the MBL producing strains were isolated from patients with no history of 

previous hospital admission (75.6%) whereas only 10 MBLs producing strains 

(24.4%) were isolated from patients with history of prior hospitalization.  

Finally, although most of the MBL producing isolates were recovered 

from patients taking antibiotics (85.4%), no statistically significant association 

was found between antibiotic intake and the isolation of MBL producing strains 

(P > 0.05). 

Keywords: Carbapenem-resistant Enterobacteriaceae - Aeromonas Hydrophilia 

Spp. metallo β Lactamase - Carbapenemase Producing Enterobacreiaceae 
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INTRODUCTION 

apid expanding multidrug resistant bacteria are a major 

public health problem causing both nosocomial and 

community-acquired infections. One of the most important 

emerging traits is resistance to extended-spectrum B-lactams in 

Gram-negative microorganisms (Nordmann et al., 2012a). The 

widespread use of carbapenems, the only agents reliably active 

against these bacteria, led to the emergence of a new resistance 

mechanism (Zarfel et al., 2011). 

Carbapenems - hydrolysing β - lactamases, i.e., 

Carbapenemases, in bacterial clinical isolates are an increasing 

concern because they often also confer resistance to most other 

β-lactam antimicrobial agents. Among Enterobacteriacae, 

carbapenemases are found mainly in the Ambler class A (serine 

β-lactamases) or class B (metallo- β-lactamase) groups 

(Mulvey et al., 2011). The different mechanisms of these 

families account for their different behavior with metal 

chelators e.g., with ethylene diamine tetraacetic acid (EDTA), 

which do not affect the activity of serine-β-lactamases, but do 

inhibit metallo-β- lactamases (Cornaglia et al., 2011). 

The New Delhi metallo-β-lactamase (NDM) is a 

transferable molecular class B β-lactamase that was first 

recovered from Klebsiella pneumoniae and Escherichia coli, 

isolated in Sweden in 2008, from an Indian patient transferred 

R 



Introduction  

 2 

one day previously from a New Delhi hospital (Yong et al., 

2009). The enzyme was found to be present largely in 

Enterobacteriaceae, but also in non-fermenters and 

Vibrionaceae. Since its discovery the NDM has become a 

source of serious concern. It has been identified in the UK, 

India and Pakistan (Nordmann et al., 2011), the Sultanate of 

Oman, Morocco, Algeria, Iraq, Egypt, Taiwan, America, 

France, Kenya, Italy, Japan, the Netherlands, Norway, 

Morocco, Lebanon and Emirates (Fallah et al., 2011; Kaase et 

al., 2011; Poirel et al., 2011a; Liang et al., 2011; Sidjabat et 

al., 2011). 

Most NDM-positive bacteria are broadly resistant to all 

beta-lactam antibiotics and very often carry on the same 

transposon the genes responsible for resistance to trimethoprim-

sulfamethoxazole, aminoglycosides and fluoroquinolones 

which make the treatment of patients infected with such 

organisms very difficult. Only aztreonam, tigecycline, colistin 

and fosfomycin can be effective but these also have limitations 

(Anthony et al., 2008). Thus, reliable detection and active 

surveillance are crucial to prevent the dissemination of such 

resistance (Perez et al., 2007). 

A series of non-molecular-based tests [e.g., modified 

Hodge test (MHT) and inhibition studies by EDTA] have been 

proposed for detection of carbapenemase activity. However 
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none of the currently available tests has 100% specificity or 

100% sensitivity (Nordmann et al., 2012b). Moreover, a 

variety of culture techniques have been proposed for screening 

of carbapenem resistant isolates including commercially 

available chromogenic agar media (Virioni et al., 2012). 

Molecular techniques remain the reference standard for 

the identification and differentiation of carbapenemases. Most 

of them are based on polymerase chain reaction (PCR), and 

may be followed by sequencing for precise identification of 

carbapenemase variants (e.g. VIM-type, KPC-type, NDM-type, 

and OXA-48-type). The PCR technique performed on colonies 

can give results within 4–6 hours or less when real-time PCR 

technology is used, with excellent sensitivity and specificity 

(Chen et al., 2011). 


