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Outbreaks of vancomycin-resistant enterococci (VRE) are being reported more frequently in many
countries. While seven glycopeptide resistance genotypes have been described in Enterococci,
vanA and vanB are the most common resistance genotypes. The aim of this study was to detect
antibiotic susceptibilities of 23 E£nterococcus faecium strains, which caused an outbreak in a
University hospital by a disk diffusion test to investigate the presence of the species specific gene,
and the resistant genotypes, van4and vanBby duplex PCR. PCR for vanAand vanBwas performed
on 23 enterococci. Twenty three were identified as £. faeciumand were tested positive for the vanA
genotype. This study will report on the validation of a simple and accurate VRE detection method
that can be easily incorporated into the daily routine of a clinical laboratory. Early detection of VRE
strains, including those with susceptibility to vancomycin, is of paramount clinical importance as it
allows rapid initiation of strict infection control practices, as well as the therapeutic guidance for

confirmed infections. The PCR method developed in the present study is simple and reliable for the

rapid characterization of VRE.
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Table 1. PCR primers used in this study

Primer Sequence Product
length (bp)
Enterococcus spp.
(dd! gene)
Ent1-F GCA AGG CTT CTT AGA GA 587
Ent2-R CAT CGT GTA AGC TAA CTT C
Van gene
Van AB-F GTA GGC TGC GAT ATT CAA AGC 231
Van A-R CGA TTC AAT TGC GTA GTC CAA 330
Van B-R GCC GAC AAT CAA ATC ATC CTC

Fig. 1. Glycopeptide susceptibility of
VRE as tested by disk diffusion test.
VA, vancomycin (30 pg/mL); TEC,
teicoplanin (30 pg/mL).
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Table 2. Distribution of 23 strains of vancomycin-resistant Enterococci from university hospital isolates, susceptibility profile and genotype

Phenotype
Genotype
Strains DDT MIC
Van Tec Van Tec VanA VanB
Enterococcus faecium 1 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 2 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 3 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 4 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 5 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 6 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 7 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 8 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 9 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 10 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 11 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 12 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 13 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 14 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 15 R R 250 pg/mL 32 pg/mL - -
Enterococcus faecium 16 R R 250 pg/mL 32 pg/mL + -
Enterococcus faecium 17 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 18 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 19 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 20 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 21 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 22 R R 320 pg/mL 64 pg/mL + -
Enterococcus faecium 23 R R 320 pg/mL 64 pg/mL + -

DDT, disk diffusion test; MIC, minimum inhibition concentration; Van, vancomycin; Tec, teicoplanin; R, resistance.
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Fig. 2. Electrophoresis of the amplified
products of Enterococcus spp. By a
duplex PCR in a 1.5% agarose gel.
Lane M, 100 bp DNA ladder; lanes 1
to 14 and 16 to 23, £ faecium; lane
N, negative control.
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Fig. 3. Electrophoresis of the amplified
products of VanA (231 bp), VanB (330
bp) genes. By a duplex PCR in a 1.5%
agarose gel. Lane M, 100 bp DNA
ladder; lanes 1 to 14 and 16 to 23,
VanA; lane N, negative control.
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