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Enterococcus faecalis is the most frequent cause of nosocomial infections,
especially bacteremia, sepsis in children, endocarditis, urinary tract infection (UTI), and
wound infections. There are five resistance genes whose products are responsible for
resistance to glycopeptides antibiotics in vancomycin-resistant enterococci strains (VRE)
(Honarm  et al. 2012). Two of such genes (Van A and Van B) are most common than others,
especially in E. faecalis and E. faecium. We selected 70 well-characterized E. faecalis
from blood (89%) and feces (11%) and antimicrobial susceptibility testing. these isolates
were investigated for the presence of vanA and vanB gene by polymerase chain reaction.
This study showed an overall prevalence of vanA gene and none of them had vanB gene.
Since all our isolates were positive for van A gene, there may be an increased probability
of the dissemination of VRE gene in other strain especially s.aureus. This is an important
issue that needs to be monitored and additional studies are in progress to help determine
the impact of VRE and its patterns of transmission in our hospital.
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Enterococcus faecalis is the most
frequent cause of nosocomial infections, especially
bacteremia, sepsis in children, endocarditis, urinary
tract infection (UTI), and wound infections.
Bacteremia due to E. faecalis is usually caused by
strains resistant to most antibiotics1. Successful
administration of the disease is dependent on rapid
detection and characterization of the bacteria, and
determination its sensitivity pattern to antimicrobial
drugs.

The glycopeoptide vancomycin is the
first choice alternative to a penicillin-
aminoglycoside combination for the treatment of
systemic enterococcal infections. Acquired
glycopeptide resistance in Enterococcus species
is due to the production of peptidoglycan
precursors with reduced affinity for glycopeptide
antibiotics2. There are eight resistance genes
whose products are responsible for resistance to
glycopeptides antibiotics in vancomycin-resistant
enterococci strains (VRE)1. Two of such genes (Van
A and Van B) are most common than others,
especially in E. faecalis and E. faecium3. Strains
with Van A gene are resistant to vancomycin and
teicoplanin, and strains with VanB are resistant to
vancomycin but sensitive to tycoplanin4,5. The first
report of enterococci resistant to high
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concentrations of glycopeptide antibiotics
(vancomycin and teicoplanin) was reported the
occurrence in an outbreak of vancomycin-resistant
E. faecium infecting patients in a hospital renal
unit because of the increasing use of intravascular
devices combined with the high prevalence of
methicillin resistance among staphylococci6. The
increased prevalence of vancomycin resistance
possesses the possibility that the resistance genes
present in VRE can be transferred to other gram

positive bacteria especially Staphylococcus
aureus. Several recent nosocomial VRE outbreaks
attest to the importance of early detection of VRE
so that preventive measures including the isolation
of infected patient can be instituted7. We describe
here a convenient multiplex PCR assay which can
be performed to investigate for the presence of
van A and vanB gene conferring glycopeptide
resistance to enterococci.

Table 1. PCR primer for van A and Van B

Primer Nucleotide sequence(5’→ 3’) Size(bp) Reference

VanA GCTATTCAGCTGTACTC 766 Daniel et al. 1995.
CAGCGGCCATCATACGG

VanB CATCGCCGTCCCCGAATTTCAAA 667 Lee et al. 2001.
GATGCGGAAGATACCGTGGCT

Fig. 1. Minimal inhibitory concentration of Enterococcus sp

Fig. 2. Agarose gel electrophoresis of van A and Van B PCR
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MATERIALS  AND METHODS

In this study, we selected 70 well-
characterized E. faecalis from blood (89%) and
feces (11%) and antimicrobial susceptibility testing
(AST) was done as per standard procedure8.The
minimum inhibitory concentration (MIC) of
vancomycin, teicoplanin, daptomycin, and linezolid
for these non-duplicate isolates were determined
by the E-test (AB Biodisk) as per manufacturer
instruction. Further, these isolates were
investigated for the presence of vanA and vanB
gene by polymerase chain reaction  (Table 1).

RESULTS

Out of 70 isolates studied, percentage of
E.faecalis and E.faecium were 87% and 13%
respectively. The susceptibility pattern of the
isolates showed a 100% resistance to vancomycin,
1 % susceptible to teicoplanin, 92 % susceptible
to daptomycin and 93 % to linezolid. 94 % of the
isolates studied had vancomycin MIC>256 and
teicoplanin MIC >16 ug/ml (Fig. 1).

DISCUSSION

This study showed an overall prevalence
of vanA gene and none of them had vanB gene by
polymerase chain reaction (Fig. 2). Molecular
detection of VRE may help to provide timely
treatment and implementation of infection control
interventions. With the increasing incidence of
vanA type VRE, linezolid and daptomycin are the
alternatives. Interestingly, although daptomycin
is used in frequently, 92 % of VRE were found to
be susceptible to daptomycin.

Rapid diagnosis is very critical in the
treatment of bacteremia. Routine assay is time-
consuming and expensive, and commercial automatic
screening tests and disc diffusion agar are not
efficient for highly resistant bacteria that make most
of the hospital isolates. The sensitivity of PCR was
the same as that of routine phenotypic test. Generally
Enterococci are not regarded as extremely virulent
bacterial pathogens, though; resistance to many
antimicrobial drugs such as acquired resistance to
high concentrations of glycopeptide antibiotics,
specifically vancomycin, may complicates treatment
of enterococcal infections. In the near term, VRE will

become established, endemic, nosocomial pathogens
with a certain percentage of enterococcal isolates
typically being vancomycin-resistant (e.g. 25–50%)
and episodic outbreaks producing upward spikes in
the prevalence of resistant isolates9. The mechanism
for relative resistance to vancomycin that has been
seen in staphylococci differs from that of acquired
glycopeptide resistance in enterococci4,9, but the
potential spread of enterococcal vancomycin
resistance determinants to other species will remain
a concern. Since all our isolates were positive for
van A gene, there may be an increased probability
of the dissemination of VRE gene in other strain
especially s.aureus. Additionally, fact that
enterococci are enteric bacteria and the intestinal
lumen offers an encouraging environment for
bacterial conjugation, thus vanA gene could be
disseminated to other enterococci species and to
other bacteria genera. This is an important issue
that needs to be monitored and additional studies
are in progress to help determine the impact of VRE
and its patterns of transmission in our hospital.
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