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1. D&t

20054 3L XE 102 Afold] A= 107)] e gL
T3 3xte] g 2 g oA B2 H Enterococcus faecalis

2 Enterococcus faecium = thF S &2 Aot 5 1 &

VR e A G L o)A BUE A% ¥R
g FHsA 27 47 AL B P2 HE
o] T3t e 81 S FHANE A5 FHHAT
) FEZF: A4H o2 0BG, NPT 303, 23 5ol 8
AIZE el et g A7 @ 1 o] 3] el
FoIM Fol AEE A (2) L2 PG WG Mk, 8
U @, 47 B SR U A F BT 5o
4 22 3 24 sadv, A9 A 9L T4
7} SIHPF o] 4Fo]u] & wj el 4] 10° CFU/mL o] 2] 3] et

Clinical and Laboratory Standards Institute (CLSI) 7 <]
0 U 2T S o] &dtel AlYSATHIL FTAE
ampicillin, ciprofloxacin, tetracycline, quinupristin-
dalfopristin, vancomycin, teicoplanin 2 linezolidE A}-&3}
A

3. &l LHMRHA 3 HEY QX &

T

ojfm, &edE, XA, HaAF, 0|2, 4

AL 94T 137,55
oH1]. B =
ace (accessory colonisation factor), gelE

tet(S) A& A Y3l L, PCR WHg- =
T 12, 72°C 2831 303] ‘:&l‘;—p_i HHEAI 2
g AR
(gelatinase), efad (E. faecalis endocarditis antigen A), A4S
(aggregation substance) & esp (enterococcal surface protein)
Aol thshol A2 AlYet i, PCR ¥Eg- 2302
947 303,527 30%,72°C 137F 308 WHE o 2 W84
ZAH12].

4. FHX 78 2N (pulsed-field gel electro-
phoresis, PFGE)

1.8 3271 Al 2] DNAZE Smal (Gibco BRL, Gaithers-
brug, Md., USA)2. 2 * 2] 3} % 12 CHEF-DR 1I system
(BioRad Lab., Hercules, CA, USA)S o] -8 3}¢] ramped
pulse time& Al & 1%, E20% 2 %]-J_ 6V/ieme 7o 7
2407 A7 G 5AA T EA
(Vilber Lourmat, Marne la—Valles, France)E o] &3}
UPGMA (unweighted pair-group method using arithmetic
o= 24 Base] 14 AvdL APl

< Bio-Gene software

averages)W

st

BAl A2l = SPSS (ver 11.5)F o] &3ttt @ &2
T3 AW FE Rt Y A e 2 4d B34
kel gFA WAE W WEA Qg Lf Ho| T
Pearson Chi-Square testE o] 83}o] 2313 t). P 3to]

005 T el A% BAGA freld Apol7t gl Aom
Al W WA B e A HES 96t = 5k o
o FFFLAH NS o] £33 th. Vancomycin UH J
A A& vancomycin WA E. faecium (21;(' S ez A 1}
vanA,vanB L vanC 73 M & A &5} 1, PCR ¥F& A&
94¢C 30%,60C 1&,727C 1&3¢t 30ﬂ HhE o 7 Hk-S-A)F
t}10]. Tetracycline WA A 2} + tetracyclin WA E. 1. 22| #F ¥ &d WY
Jaecium (107F)l] 3} tet(K), tet(L), tet(M), tet(O) 2
Table 1. Number of isolates of Enterococcus species
Specimens Departments Species No. of isolates
OPD EFA 49
Urine EFM 19
IPD EFA 32
EFM 34
OPD EFA 5
Blood EFM 14
IPD EFA 16
EFM 40

Abbreviations: OPD, outpatient department; IPD, inpatient department; EFA, E. faecalis; EFM, E. faecium.



Table 2. Antimicrobial resistance (%) of Enterococcus species
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Specimen  Departments Species AMP CIP TET VAN TEIL LNZ QDA
OPD EFA 00 244 77.6 0.0 00 0.0 93.8

Urine EFM 94.7 94.7 52 15.8 10.5 00 00
IPD EFA 00 37.5 87.5 0.0 00 0.0 843

EFM 94.1 94.1 14.7 294 14.7 0.0 0.0

OPD EFA 00 40.0 80.0 0.0 00 0.0 80.0

Blood EFM 570 500 00 7.1 00 0.0 0.0
IPD EFA 00 12.5 68.7 0.0 00 0.0 68.7

EFM 87.5 925 10.0 17.5 0.0 0.0 0.0

Abbreviations: AMP, Ampicillin; CIP, Ciprofloxacin; TET, Tetracycline; VAN, Vancomycin; TEI, Teicoplanin; LNZ, linezolid;

QDA, quinupristin-dalfopristin.

TH TFE F 2095 E. faecalis L E. faeciumo©] Z}
7} 102, 10754 o] At} o] & dof BeF71 755, 8=
7+l B2 F7) 1345 th(Table 1). & Ea3 =
faecalis7} 2157, E. faecium©] 54FR 1L, 82 744 erJ—r
= E. faecalis7} 815, E. faecium®] 5352, 82 744 &
2] F Foll & E. faecalis, @Y E2|F =& E. faecium©)
AR SR frofstAl WATHP<0.05). Al WA &S
E. faecalis®] 73 - ciprofloxacin 27.4%, tetracycline 83.3%,
2 quinupristin-dalfopristin 85.2% %1 11, ampicillin,
vancomycin, teicoplanin 2 linezolidol] th &}o] &= WA S 1}
EFW A ko). E. faecium®] 7 §- ampicillin 86.9%,
ciprofloxacin 87.9%, tetracycline 8.4%, vancomycin 19.6%
2 teicoplanin 6.5% % 11 quinupristin-dalfopristinZ}
linezolidel] t)3led = WA S e A &Skt (Table 2).
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Fig. 1. Dendrogram produced following Dice analysis and
analysis by the unweighted pair group method of the PFGE
patterns of vancomycin-resistant E. faecium isolates.

A A el F2 vl A E. faecium®] 73 5 am-
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3. =Y 2%

5 JAA= E. faecalis®] 735 7t Aol o gt Oob“
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Fig. 2. Dendrogram produced following Dice analysis and
analysis by the unweighted pair group method of the PFGE
patterns of tetracycline-resistatnt E. faecium isolates.
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ojfm, &edE, XA, HaAF, 0|2, 4

Table 3. Prevalence (%) of virulence factors among clinical isolates of Enterococcus species

Specimens Departments Species esp ace gelE efaA AS
OPD EFA 81.6 63.2 67.3 100 244

Urine EFM 89.4 52 00 00 00
IPD EFA 84.3 56.2 68.7 100 18.7

EFM 88.2 29 0.0 0.0 0.0

OPD EFA 20.0 80.0 100 100 0.0

Blood EFM 42.8 0.0 0.0 0.0 0.0
IPD EFA 62.5 62.5 75.0 100 437

EFM 775 0.0 32 0.0 0.0

76.4% 3,31, E. faecium®] 73 $- ace 1.8%, gelE 0.9% 2 esp
78.5%% 31, efad St AS QA= S e #F7) 9
1 tH(Table 3). espS A 2|3 H =4 o] A7} E. faecalisol|
A kA &o] Eka, esp] A= E. faecalis BT} E.
faeciumo| A =& GG EL HIPo EAH R §9]3

Zhel= olyAtt. B4 A A% Y BT L AW &
2] F7t esp 89| E. faecalis®} E. faecium 2 F A A
H B 5o FAEl FodtA =93 (P<0.05), YA
HEA A &9 Aol gl o8 8 e85
2 dY A FE I ud s WEAY A4 FEE
ol Al F-2] gt A}o] = EolA] gFghrt.
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B2 FE. faecalis9} E. faeczumO]D]— E. faecalis~ #=-1F
Ae] 90%E AA ALY, 2ol E A E. faecalis
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Antimicrobial Resistance and Occurrence of Virulence Factors
in Enterococci Isolated from Patients with Bacteremia and
Urinary Tract Infection
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National University College of Medicine; Department of Laboratory Medicine’, Yonsei University College of Medicine;
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Laboratory Medicine’, Pusan National Uinversity School of Medicine, Busan; Department of Laboratory Medicine’,
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Background: Enterococci have become increasingly predominant as causative agents of
nosocomial infections. Infections due to multi-drug resistant enterococci have drawn increasing
attention during the past two decades. The purpose of the present study was to evaluate the
occurrence of virulence factors and antimicrobial resistance in enterococci isolated from patients
with bacteremia or urinary tract infection.

Methods: A total of 209 strains of enterococi (102 Enterococcus faecalis and 107 E. facium)
isolated during 8 months of 2005 were collected from 10 university hospitals in Korea. Disk diffusion
susceptibility tests were performed using Mueller-Hinton agar. The antimicrobial resistance genes
and virulence factors were determined using PCR.

Results: In E. faecalis, the rate of resistance to ciprofloxacin, tetracycline, and quinupristin-
dalfopristin was 27.4%, 83.3%, and 85.2%, respectively; no isolates were resistant to ampicillin,
vancomycin, teicoplanin, or linezolid. In E. faecium, the rate of resistance to ampicillin,
ciprofloxacin, tetracycline, vancomycin, and teicoplanin was 86.9%, 87.9%, 8.4%, 19.6%, and
6.5%, respectively; no strains were resistant to quinupristin-dalfopristin or linezolid. All the E.
faecalis strains tested were found to harbor multiple virulence factors, but E. faecium strains were
generally without virulence factors except esp. The prevalence of the esp gene was significantly
higher in enterococci isolated from urinary tract infection than in those from bacteremia.

Conclusion: A similar pattern of resistance to antimicrobial agents and prevalence of virulence
factors was observed in both the enterococci isolated from bacteremia and urinary tract infection.
Our study indicates that host factors are more likely than bacterial properties to influence the
development of bacteremia.

(Korean J Clin Microbiol 2006;9(2):77-83)
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