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ABSTRACT 
 

Enterococci are Gram-positive bacteria that have become an important 

clinical pathogen and are considered as the second leading cause of 

healthcare-associated bacteremia with E. faecalis and E. faecium 

representing the two most common enterococcal species comprising about 5 

to 15% of cases of infectious endocarditis, as well as UTIs followed by 

intra-abdominal, pelvic and soft tissue infections. Enterococci have the 

capacity to acquire resistance to antibiotics including high-level resistance to 

aminoglycosides (HLAR) and glycopeptides including VRE. This evolution 

of anti-microbial resistance in enterococci poses enormous challenges for 

treatment especially when faced with patients with severe infections. 

Antibiotics such as linezolid, daptomycin and tigecycline may offer 

alternative solution for treatment of VRE infections. In the current study we 

aimed to identify the enterococcal species, determine their antibiotic 

sensitivity, including HLAR, low susceptibility to vancomycin and detect β-

lactamase production. In addition we aimed to evaluate therapeutic options 

for MDR enterococci namely linezolid and tigecycline. Fifty enterococcal 

species were isolated, E. faecalis (38/50, 76%) was predominant over E. 

faecium (12/50, 24%). Among the 50 studied enterococcal isolates, HLSR 

and HLGR represented 56% and 46%, respectively, while vancomycin 

resistance was detected in (2/12, 16.7%) of isolated E. faecium. None were 

β-lactamase producer. Twenty five (50%) out of the 50 enterococcal isolates 

were MDR, which were all sensitive to both linezolid and tigecycline.  

Key words: E. faecalis, E. faecium, HLAR and VRE.  
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 1 

INTRODUCTION 

Enterococci are Gram-positive bacteria; members of the genus 

Enterococcus were classified as group D Streptococcus until 1984 when genomic 

DNA analysis placed them in their own genus (Schleifer and Kilpper-Balz, 1984; 

Dalal et al., 2008). They have long been regarded as harmless commensals of the 

gastrointestinal tract of a wide variety of hosts; humans and other mammals, birds, 

reptiles and insects. However, they have emerged in the 1970s as one of the 

leading causes of multidrug-resistant hospital-acquired infections and have gained 

increasing clinical importance through the 1990s due to anti-microbial misuse 

patterns (Murray, 1998; Donskey et al., 2000; Lebreton et al., 2014). 

The most common type of enterococcal infections occurs in the urinary 

tract; nevertheless enterococci have also been recovered from cultures of intra-

abdominal, pelvic, and soft tissue infections and have become the second leading 

cause of healthcare-associated bacteremia (Helmi et al., 2008). The genus now 

includes over forty distinct species of enterococci (Lebreton et al., 2014). 

Enterococcus faecalis is the most common and causes 85-90% of enterococcal 

infections, while Enterococcus faecium causes 5-10% (Hidron et al., 2008; Fisher 

and Phillips, 2009).  

The ability of enterococci to colonize the gastrointestinal tract of 

hospitalized humans for long periods is a crucial factor that influences the 

development of drug resistance (Moellering, 1992). Such resistance has resulted 

in a major decrease in therapeutic options, because the majority of enterococcal 

isolates have a remarkable ability to adapt to exposure to antibiotics. They show 

intrinsic resistance to cephalosporins, trimethoprim-sulfamethoxazole and low-

level aminoglycosides (Adhikari, 2010).  

http://en.wikipedia.org/wiki/Streptococcus

