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Background: Nosocomial infections caused by vancomycin-resistant enterococci (VRE) are
increasing problem in Korea. Until now, no nationwide study has been performed. The aim of the
present study was to monitor the antimicrobial resistance of vancomycin-resistant Enterococcus
faecium (VREF).

Methods: Two hundred and two E. faecium isolated in 10 teaching hospital were studied. To
detect VRE, the brain heart infusion agar containing 6 wg/mL vancomycin was used as the screening
agar. The MIC was determined using agar dilution test. The vancomycin resistance genes (vanA,
vanB & vanD) and genes (aac(6")-le-aph(2”)-la & ant(6")-la encoding the aminoglycoside-modifying
enzymes were detected by multiplex PCR using specific primers.

Results: Thirty-nine VREF were detected from 202 isolates. All had vancomycin MICs > 256 wug
/mL and harboured vanA gene. No isolates revealed positive results for the vanB or vanD gene.
However, the MIC range for teicoplanin was 2 to > 256 «g/mL. All isolates with gentamicin MIC >
500 wg/mL gave positive results for the aac(6”)-le-aph(2")-la genes and with streptomycin > 2000 g
/mL gave positive results for the ant(6")-la gene.

Conclusions: All VREF harboured vanA gene. According to MIC tests, 7 isolates(18%) showed
intermediate or susceptible to teicoplanin. Therefore we need a study concerning the clinical
meaning. The VREF in Korea contain at least one of genes encoding the aminoglycoside-modifying
enzymes. This means there are only limited numbers of antibiotics to choose.

(Korean J Clin Microbiol 2003;6(1):18-22)
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Table 1. Primers in the amplification of antimicrobial resistance genes

Gene(s) Primer pair(53) Product size Reference

vanA GCG GTATTG GGA AAC AGT GCC 356 [4]
GCG GTC AAT CAG TTC GGG AAG TGC

vanB CGC CAT ATT CTC CCC GGA TAG 666 [4]
AAG CCC TCT GCA TCC AAG CAC

vanD TAA GGC GCT TGC ATA TAC CG 605 [12]
TGC AGC CAA GTATCC GGT AA

aac(6’)-le-aph(2")-la CCA AGA GCA ATA AGG GCA TA 222 [19]
CAC TAT CAT AAC CAC TAC CG

ant(6’)-la ACT GGC TTA ATC AAT TTG GG 597 [19]

GCC TTT CCG CCA CCT CAC CG
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Table 2. Distribution of vancomycin resistance gene among VREF*

MIC *(ug/mL) Vancomycin resistance gene Number of isolates
Vancomycin Teicoplanin vanA vanB

> 256 < 4 + - 2

> 256 8 + - 3

> 256 16 + - 2

> 256 32 + - 14

> 256 64 + - 15

> 256 > 256 + - 3

*VREF, vancomycin-resistar. faecium; *MIC, minimum inhibitory concentrations.

Table 3. Distribution of aminoglycoside-modifying enzymes among VREF*

MIC *(ug/mL) Aminoglycoside-modifying enzymes Number of isolates
GMt Amk? SMm! aac(6’ )-le-aph(2”)-la ant(6' )-la

> 512 > 512 > 2048 + + 17

> 512 > 512 > 2048 + + 2

8-32 64-1024 > 2048 - + 5

>512 >512 32-64 + - 6

>512 >512 64-128 + - 9

*VREF, vancomycin-resistar. faecium; *MIC, minimum inhibitory concentrations.
*GM, gentamiciniAmk, amikacin;'SM, streptomycin.
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