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Microbiological and Epidemiological Characteristics of Vancomycin-dependent Enterococci

Keumrock Hwang, M.D., Heungsup Sung, M.D., Seung Namgoong, M.T., Nam Surp Yoon, M.T., and Mi-Na Kim, M.D.

Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Background : Vancomycin-dependent enterococci (VDE) are clinically equivalent to vancomycin-
resistant enterococci (VRE), but more difficult to detect. This study was purposed to characterize

VDE microbiologically and epidemiologically.

Methods : The patients from whom VDE were detected from April 2007 to March 2008 were inves-
tigated. For available isolates, minimal inhibitory concentrations (MICs) of and the levels of depen-
dence on vancomycin and teicoplanin were measured by E test (AB Biodisk, Sweden), and a test
for reversion of VDE to non-dependent VRE (NDVRE) and pulsed field gel electrophoresis (PFGE)
were performed. Patients’ demographic and clinical findings were reviewed via electronic medical

records.

Results : VDE were recovered from 6 (2.2%) of 272 patients carrying VRE during this study peri-
od. All patients were already colonized or infected by VRE and treated with vancomycin for 13 to
107 days. VDE were isolated from pleural fluid (one), urine (four), and stool (one). All isolates car-
ried vanA with vancomycin MICs of >256 xg/mL, but two of them had intermediate susceptibilities
to teicoplanin. Because 4 VDE isolates were reverted to NDVRE with single passage, vancomycin
dependence was measurable for only two isolates as equal and above 0.064 and 0.5 pg/mL res-
pectively, and was reverted after 5 and 7 passages, respectively. Six VDE isolates showed no relat-
ed clones in PFGE analysis, and 3 of 4 available pairs of initial VRE isolates and subsequent VDE

isolates were identical clones.

Conclusions : VDE were not rare and seemed to emerge independently from VRE with a prolonged
use of vancomycin. Vancomycin-dependence was reverted within several passages. (Korean J Lab

Med 2009,29:299-306)
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UHEER} Abojofl 4] VRES] Ht&o] H43] F7tsto] W 7
Aol Fagk delgte] Hoith2, 3] 19939 VREY o3k a2
7 3Ake] A’olA vancomycin 914 Enterococcus fae—
calis7t 22 FlP o2 [4], Alato] Aol SEdE B
o]= A o7} ©itt, o|F Enterococcus faecium} Entero—
coccus avium©AE vancomycin &4 w571 HAE I
ATk oplel @9 Alwe), oW, Hu £ 7HEE F o
3t A HAOIA vancomycin 9]/ At (vancomyein—
dependent enterococci, VDE)©] £2] =] $IH4-13]. =HfollA]
+ 20029 ¥ VDEo| o3t 8% FHl7t ek Hao
tH14], 15714 98l%l VDES] 711 vanA, vanB% VRE®]
A 7FAQ ligase §-A2HddD 2] Blolof 23l A/4Ql Az
3+ 71431 D-Ala—D-Ala A4to] T o] vancomycin]l
oJsl} D-Ala—D-Lac A4te] fieFojopdt Alxto] A& 4= 3l
Al == ZloltHd, 7, 9]. webd VDE= AF 4 o= VREZF &
2] &= Aol A vancomycin A &S AL off EAEHITHA-
10, 12]. ARFE2 2007 4€7¥ 20083 397k o5l A}
o HA |4 VDEE #2J51517]0] 1 ngEsHA EA41} ost
2] oJo) 5 Al B 317} Bict,
CHAF BJ Hibd

o x< od™

2007l 4904l 2008 397HA] AlgotihE el A
E4= VRE ZAEioF ZAolA] VDEZ £ejH $E tifos
shlet, A lAl weH At MicroScan PosCom—
bo 1A (Dade Behring, West Sacramento, CA, USA)Z 54
I A AARE ARSI, Aol MRt el At
-2 vancomycin®] thgt WA A} & F4RE AAI5HIT VDE
+FEL 15% glycerol Brain Heart Infusion SAulA]of 2
SHA| FolA —70C oA Hatstsitt, VRES VDEZ} 22l o
L] Vg AR AR AR R E5S HESo] ZAFSE
%tk VRE7} 225 S5oflA] o] HikE VREE 2ol
VDE w553} $H pulsed field gel electrophoresis (PFGE)
24 0f| ARGkt

2. VDES| #E, #3 ST &M dTd dAt

A AAIA Eeld VDEE ¢
ato] Aol A SAB1A] 9L, HAa g o 2 #qls)

%
dfu
>
ol
x
il

(Hzs 9l 22l

= A4 vancomyein, teicoplanin T3 FHoTE 0]
Apghs OEAE Hol= Ao HESIYT VRE A vl
&% HA= vancomycin®] 6 ug/mL E3HE 0] Q1= Ente-
rococcosel YA BiA|(BBL, Cockeysville, MD, USA)| #%
gk 5 35°C oA uekshHA A WshH AP ul Aol HE
ska A F9bol 30 ug vancomycin TATE S8l vljoF
shaL, Akt ghget A=l tisl L-pyrrolidonyl-8-na-
phthylamide (PYR) Al@O2 4wt UE 15ttt Van—
comycin TAI SR AT A2ks Akt Jeho] WakEH
VDE= gRlstgitt, o&/do] vie e #4559 4% 54
WA O o] EE S o MicroScan PosCom—
bo IAR AAISHAL, Althul e Fof &= o&Ao] A& W=
MicroScan®] &N ol vancomycin 1 ug/dLE 71t 4

Apstie

3. Glycopeptidedll CHSt Z 2K ST} o|FEM HEf

HE|QH VDE #5352 Ao g4t & Sl
vancomycin H23E E5810] 35C, 2 Al a3l
Vancomycin T3 FHo]| 2R 12k 3-47 whA] Mueller—
Hinton broth]l %3} McFarland 0.5 =5 Wo] Wi
o] 44 Mueller—Hinton $FdHA]of] # H}-E & vancomycin
7} teicoplanin E test (AB Biodisk, Solna, Sweden) Al &&-&
<Al 16-18AI7F “53%F 35C oA HieFste] o Aol A=

[e]
Aol et ol AAshe Aab g S5

N

4. Vancomycin 2/ZM 2R ZA}

Vancomycin 2]&/Jo] gHE=A] 2RI} fl8fl 30 g van—
comycin T2 9]0 Akt Heks wha] FHZEHuA| o E5&
3] 345k 30 pg vancomycin HAIE S0l vljokslgic),
Vancomycin®] thgt 2&Ado] Y/d o= e wfj7kx] A chul
S WHEsko] gE wi7hA] Ao S-S S sSie

5. Vancomycin WA SHXE ZAL

vanA%} vanBE E4 0 2 3l+= VRE ACE Detect (Seegene,
Seoul, Korea)Z AFE3+0] vancomycin WA GAA3 ol Eo]
A e d a2 AAlste] VDE A4S A=
SFITE,
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6. PFGE
VDE £e]5¢} VDEZ} £-2]9 3hajolA] Aaiael VRE 2t
FFES At oy 718 Bk gitj Hpe 0 2[15] o

A DNAZF 501 3= 3bd 2835 AR & Smal AR
A(TaKaRa, Kyoto, Japan)Z2 *2]3}%], GenePath System
(Bio—Rad Laboratories, Hercules, CA, USA)9] X273 11
W& o]-g-sto] A7| g5kt

1. VRE2} VDE7} 22| StKIS2| 8M 8

A 7|7+ E2t VREZF HelE 2721 9] 3 % 67(2.2%)0)
A VDE7} A&E 3tk VREZE )9 AAlE 2ol 987 A
(36.0%)2 7V B9k, 1 9] Boh 6677)(24.3%), A4 W 3
Abeo 3670 71(13.2%), B 207A(7.4%) 4209} 7|E} 52
AA19.1%) %t A AN A A5 VREZF we2lE At
= 682.2%) 02 R&F oA o= qle) 27289 2=
% FEAPAOIA X R uhe Sk 87(32.0%)°] 4L, VRE

i
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7} £2]%]7] Ao vancomycin X125 A= 1838 (67.3
)13t} VDEZ} £ 59| A5 77 HolA 68"“i
oheFat L wAL 39, oA 3oSith. SR Y ¥ HEE

=3
=

1o
=
o 7
T

19, BYBLANDY 29, oliz e Y
B 1, A chibd B 9l 4 2 kol skl

H g2} 19 J8]al VACTERL (vertebral anal cardiac tra—
cheoesophageal, renal limb)313 7] &34} 19 0|iT}, VDE
7F R E A AN 2t 5 7 e 9697 B EHFSH
SolA FUA RS Wk, thE Y| $be SR Y 5

o=l 1L F F A= 4197 B2 FAA itk o
H 7I7HE #4 1479 ool itk B VDEZL 2 =7] A9
VRE7} B4 £2)%%3 1 Ao vancomycin A|&E )T},
ok e e & A4 B Aol A 737t vancomycin W
A E. faecium®] A& 02 HaEo] vancomycin WA E.
faecium HHH L2 1797} linezolid A &25 B tf3- 24|
FollA At = Sietk, Y A] oAl #2k= VRE 223kl 3l
oF 3t & 220l 7] Aol o ZHAj el A VREZ}
o= lleh VREZF #e2lE & o] gk 4-79%9%F van-
Wep7h VDEZF £9 S, HE R ke
vancomycin A && 34| ¢F=t| VDE7} £2|= et 1-6W

comycin A RS
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Patient 1. 68 yr/M v o o * Y. .V * v v
Lungcancerwlth ‘\\/v\ J ‘y\\\ J ‘\\\\vw Ll J \\‘ \I\‘\\\\\
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Patient 2. 36 yr/F | | v v v \v4 | Vo v
Acute myeloid [ Ly L TR D72 IR PP S i 99 T
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Hematoncology 2 hd

ward *
Patient 3. 25 yr/M v v U*'VS* U*,VS* g U*'VS*
Acutemyebid [ Lo Oy DT I RN S BRI | |
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Patient4.60yrF  ncology ward 5 5 s s s us U L/ st
Hepatocellular L, I A D)4 | Y
carcinoma with 0 10 20 30 60 70 110 130 Death
liver transplantation sicu O
Patient 5. 25 yr/M U s U u* U* U
Multiple fracture, small v v v v
bowel and urethral [ ol b e P b
rupture due to traffic 0 20 40 110 130
accedent B PP PR 3 u* S*
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Fig. 1. Clinical features of 6 cases growing VDE.

L., periods of hospital stay with numbers denoting hospital days; =, periods of vancomycin therapy; w; isolation of VRE; v isolation of
VDE. &--e, periods of hospital stay of sa- me ward for patient 2 and 3; #----e, periods of hospital stay of same ward for patient 4 and 5.

*surveillance culture.
Abbreviations: W, wound; S, stool; U, urine; PF, pleural fluid.
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3Ix}Eof| 4 VDEZ} £2]%7] A vancomycing A3 7|7+
7}7} 309, 24, 13, 93%, 16%, 107 ¢]3ich VRE Hut

)

sejgglon e @
F2 vlelolA] VDEZ} HelE ke
flolA xletelz skl =

=

Fu

oJAFA o]

j= e

AAlujFel A VDEZF 2293, VRE 827+
B ZAJElFell 4] VDEZF
o| X} VDE7} &&= 3l},
T A7
SRS A VDE7} g ¥ 2

2 kg HAljfollAls VREZF 22591, VDEZ} 2%
2= E 39| FAtol 4= VDEZ} el A7) Atole] 23]

o HhAlE ol A VREZF 2= ik (Fig. 1),

2. VRES} VDES| n|¥ =5ty £Y

27249 $RE A E2E VRE % 266577t & 5714 &
AL, o] F E faccium®) 2635(98.8%), E. faccalis 2F
(0.8%), E, gallinarum 150.4%)%t}, 2665 25 vanA®
RS 711 9113, vancomyein 2 A A== 16 yg/mL
o|Afo| Lt Teicoplanin #AAAlsEE 8 ug/mL ©1517} 62
3(23.4%), 16 pg/mLo] 445:(16.6%)E M, VanB ¥ VanD F
gL Hol= VREZ} 1065+(40.0%) ALt E. faecium®| &
A B44E-2 chloramphenicol 98.2%, tetracycline 94.7%,
quinupristin—dalfopristin 80.0%, rifampin 26.3%, eryth—

Table 1. Minimum inhibitory concentration (MIC) of and quantitative dependence on glycopeptides, and the other antimicrobial sus-

ceptibility patterns

Patient Soeci MIC (ug/mL) Dependency (¢g/mL) Susceptibility to
pecies

No. VAN TEC VAN TEC PEN AMP CHL RIF QD TET CIP ERY GEH STH
1 E .avium >256 24 05 0.094 S S S S R R S R S S
2 E .faecium >256 32 NA NA R R S S S R R R R S
3 E. faecium >256 16 NA NA R R S I S S R R R R
4 E .faecium >256 12 0.064 0.016 R R S | S S R S S S
5 E. faecium >256 >256 NA NA R R S S S S R R S S
6 E .faecium >256 64 NA NA R R S R S S R R R R

Abbreviations: VAN, vancomycin; TEC, teicoplanin; PEN, penicillin; AMP, ampicillin; CHL, chloramphenicol; RIF, rifampin; Q-D, quinupristin-dalfopristin;
TET, tetracycline; CIP, ciprofloxacin; ERY, erythromycin; GEH, gentamicin high-level resistance; STH, streptomycin high-level resistance; NA, not avail-
able; S, susceptible; |, intermediate; R, resistant.

Fig. 2. Disk diffusion test for vancomycin dependent enterococci isolated from patient 4 showing thick growth only in the area near by van-
comycin (VA30) and teicoplanin (TEC30) disks but no growth around linezolid (LZD30) and quinupristin/dalfopristin (SYN15) disks (A). Van-
comycin (VA) and teicoplanin (TP) E tests showing dependence on 0.064 «g/mL or more and MIC of 256 xg/mL against vancomycin and
dependency of 0.016 xg/mL or more and MIC of 12 xg/mL against teicoplanin (B).
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Fig. 3. Pulsed field gel electrophoretic profiles of Smal-digested
chromosomal DNA of six vancomycin-dependent enterococci and
five vancomycin-resistant enterococci. Lane M, Lambda DNA
concatomer (New England Biolabs, Beverly, MA, USA); Lane 1,
vancomycin-dependent E. avium from patient 1; Lane 2-4, initial
vancomycin-resistant E. faecium, subsequent vancomycin-depen-
dent E. faecium and post-VDE vancomycin-resistant E. faecium
from patient 2; Lane 5 and 6, initial vancomycin-resistant E. faeci-
um and subsequent vancomycin dependent E. faecium from pa-
tient 3; Lane 7 and 8, initial vancomycin-resistant E. faecium and
subsequent vancomycin-dependent E. faecium from patient 4;
Lane 9 and 10, initial vancomycin-resistant E. faecium and sub-
sequent vancomycin-dependent E. faecium from patient 5; Lane
11, vancomycin-dependent E. faecium from patient 6.

romycin 7.2%, ampicillin 1.1%, penicillin 0.8%, ciprofloxacin
0.4%%31, streptomycin X =W/} gentamicin ILE=WA o
T 242 29.3%, T8. 2%, & $ HIY SAtolA] £y
¢ VDE= E. aviume] 1L U 2] gkjollA] £2j¥ VDE=
E. faecium©|itt. 532 vancomycin 21&A E, faeciume
chloramphenicol, quinupristin—dalfopristin 744, peni-
cillin, ampicillin, ciprofloxacin WAJo]1al, 15+2] vancomy—
cin 9&4 E avium penicillin, ampicillin, ciprofloxacin,
chloramphenicol 744, quinupristin—dalfopristin /3]
Qt}, Tetracycline, rifampin, erythromycin 7F=*3} strep—
tomycin ZEWA, gentamicin ZEWAS FFAch A2 2
2hA FUT Al A P Hole 2 fI3IH Vanco—
mycin #ASA5EE= 256 ug/mL ©]4, teicoplanin |4
ABEE 12-256 ug/mLOE 25= teicoplanindl 5= W
go13ithTable 1). 13]2] Aol M oS AT 4575
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Alelst o)y P oksict. 19 AtollA] £2E VDES]
vancomycin 212442 0.5 ug/mL °1, teicoplanin 2&42
0.094 ug/mLe|3ict. 4H gERfolA] F2j® VDES] vancomy—
cin 9242 0.064 mg/mL ©J4, teicoplanin 2]&A4-2 0,016

pg/mL ool thFig, 2). VDE #4282 5% vanASiTh,
3. Vancomycin 2|&M2| &2
1, 48 ExjojA EelH VDE= 22 7, 5% AldjuleF &
VREZ 2HI=| 1, TohE 459 VDEE= 13] Altuie 5 van—
comycin®l| tigk oEAS 2SIt

4. PFGE

SELAAOINU 2, 3, 4, 5% 5 47 ] gAtol| X VDEZ} 2]
7] 159, 30, 224, 219 Hof| 4o A &2)E VREZ} 2

Belo] I, 24 BRIA VDEZL A% F 3 oo
el VREZ} Baslo] 9lo] ol 579 VRES Ele] 4
AT, VDE 6% B A2 T2 PRGE 948 HYT, 2
& g4 £elE VRESH VDE 2 2% S48 Alslehas
FUT S Bk 291 B34e] VDESH 1 452 VRE 5 3
o

FL 77] ThE PRGE 4ol $ithFig, 3).

LAy

HelofA] 20074 495 €] 2008\ 3¥7k] VREZ}F £elH 3
A} 5 oF 2.2%°I14 VDEZ} &3 53ich, VDE7} #e]% 699
3= BE vancomycin X BE W VRES o3t 7l T
+ A=t Aol A VDEZF 2= i o] =9 His
o)A VDE&= drbgdolut Fekadel gt S50lA van—
comycin ARE g F 2= 23, vancomycin ARE7|7R
5-12040|%ltH4-10], 5 VREZ} VDE £2ofl Ajst At
VRE®} VDE7} F-Alof] &2 0][4-10], VREZ} vancomycin®l
A& =2E= 20| VDEZ A= 7P a3k fdadl
07 A7 Qle}, i FlE E3 VREZF A= $lAL, van-
comycin® 71 AR&-Ho] glojAl o] Hiio} fAfsit, 53] &
AtollA= VDEZ} 22 6% % 3789 rfoll A 21-30% A
33t VRE £57}F VDESF PFGE 44 93t 220191
ool VREZ} AlWelA VDERZ 3] 9 7Hs/dS A AIgh
SRR 19 32}= vancomycin WA E, faeciumoll 2J3t £af

HOZ 77t E. faecium®] A&EH LR HelEd gl =t|

N

+
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i Ao A= vancomycin &E4 E, avium©| &2
L, 29 EAl= A oA 2l VDERF A oA
VDE ©o]Z#} o]& Hel® VRE/} 2% E faecium©| AWt
PFGE 414 th2 220181t ol o2 7119 E&°] 37
2o} B= A9 EAL o) shvt VDER A& 3E 7He A E
7k transposon®] HTHEQ1S 71s4
AARERTE, sellAl R B VDEE VREZF AsskA] gkok
2V 8 A O 2 teicoplanin® 2 x| &2 BElo] Q1o
AAH14], o]HH VREZ} A3P=|7] ¢k
b=t VDEZ} e Afolle B oA aabdatE gl
7Fs/3 % aLefsfof THT]

= AN VRE 22]&0] 25%0] o2+t %(16]
VDE B17} EE o|5-= VDE7} 4ykA ] v z] o K= & A}
A ¢hobx] VDEE 571 2 4= 3k, i dAtollA = VDE
7} 23] o4 EE] = H 379 gAtellA] VDEZF e A7) F
Zto VRERF HEE$l=t, o= VDE7F VREZ B ittt o
Al VDEZ 2= Qlefal & =& QIA|9E VRE®F VDE7} 40
U=t VDEE A8 £3le 7Fs/d0] =t VREZL &2
H j7kA] 38Y, 104¥7t vancomycing A+

+ Enterococcus &

K NIO

vancomycin A28

63

|

2 5 VDEZ} 224

S5HA] 99rd 3, 5¥ o A& VDE7} o] ] 2R3 A|uk
F=A HEYE 7Fs790] Stk o] 29914 vancomycing: A
SHA] E 7]7]"6‘VDE7]’ AEE7] Aol 5H AANA &
U3 PFGE 9] VREZ} & 22 22 289 VRES}
VDEE &7 Hatslal Q& 2oz 34T 4= Qe 6% 5 5
H-& VRE A =gt b4 VDEZF &2 =S, #HAl
i ol Al= vancomycin®] Z3Hel AEEiAE AR5 ] wizo]
VDEE © HgsA AEshs Aoz FAEY JddaAE
vancomycin®] 0] A 2 wjz|o] YA} HFHS f AA|
Yol 3 vancomycin W&ol VDE7} Z}E]’ = UATH4] A
ciuf sl ool Al 2 AFekA] oh=tHY, 91, webA] VDES
s A&st] YA+ VRE 7 /\]HHOJOHH vancomycin
o] £3kel Aeujx|E ARg-sfoF skl A NA EelE
Tato] AchuieFellAl ot A2t VDEE 2484l vancomycin
Y243 %= vancomycin®] Z3HE R0 Alfuj¥d B et
AcHs)

HeloA E2l¥l VDEE vancomycin &%= 0.064 ug/mL,
0.5 pg/mL ool wto] Azt o] A= 0,125-0.5 g/
mL ©]4] vancomycinol] &AL Hel o]H Bl AR}
tH4, 5, 9, 10]. &]&A4 AAPL 7Fed 25 5% teicoplanin
o= $HA| 9J&AS Ry glycopeptide 2EAI0|SIL}, vanB

D-Ala—D-Lac ligase= teicoplanin®] &3 E4dst=]#] o7]

322 . MBM . L2 9| 20

j&of| vanB VRE7} VDEZ A2HE tj+= teicoplanin®] tigt
o4& §irH4, 51. ol Bl vanA VRE®] D-Ala—D-Lac
ligaset= vancomycin¥} teicoplanin & thof o3 (=57
2] yanA VREE vancomycini} teicoplanin % thol] o1&
o] 3= glycopeptide 2|4 Hol]=H|[13], teicoplanin W
Aol A o & whe VanB Fi= VanD #839| vanA VRE
7} VDEZ A% uf teicoplanin 2]&A40) taliA= BalH Hf
AHTHY, 17]. & A4 teicoplanin HAAAEE7F 12 ng/
mLE 7FF W9k 314} 49] #3% vancomyceind} teicoplanin
= o &S B3, VDEY W= teicoplanin®] teh |4
A sEe 8] 12 ug/mLE FA8H. T HollAl= 2000
d O]%F teicoplanin®] WAdo] Atdoz2 e VanB E+
VanD X339 vanA VRE B1=7} 571510{[18, 19], & Ao
Al 39%°) 23ttt =9l VanD¥ vanA VRE: teicoplanin
o] Al l=ZA]7|WH teicoplanind]] thet T=jAlo] G2w7] w)
0lll19] VDE7} 2w teicoplanindll Tt 2&/do] oA &
A= Ao 2 A )

VDE+ vancomycin =&°] $HEH thA| VRER 2Hed
tH20]. ol= F7FA%1 #ol7k dojut vancomycin®] 28f =
= @7} glo] D-Ala-D-Ala ligase 7]%5°] 3|&35}7] g0
2 A7, 201, & AtellA] 6789 2hAt B VDEZL e
H o]F 2-1297}F vancomycinga ARESHA] UQFE 7|7ko] Q)
I VREZ}F tA] HEE o] AA WollA vancomycin «1*‘401
2AEE HolEt), VDE 65 2% AFANAE AfuieFS
Z3) v vancomycin ozAo] AAEE AL Q=3 4= 99T}
VDE 35 31 #A] Adjujol A vk VREZF S 1AL 11 8
29} 4H Shxjol| A HelEl VDE:= zFzF 58, 7HA Aok
7HA] oJ&go] A E|Siek VDEZF 39| Alfujfol Al VRE
£ EJE= vl&ol thet At QUXTHAL, 2§19 Ao
2 oA o] e8] adE=Alol thig Hale gick =y 2z
VDE 13:9}{14] & d7tol| A ¥ 113t 33:2] VDE7} vancomycin
of gle= uiAloll 13] AlHujgrte R e o2AS AFA st At
2ol uj¢- E<HE% VDEZ} Sl BHH 5-73] Adjujgoz=
ojFAo] fAlE = AiA o2 219l VDEZF Sltke A2
M2 Abdolth, T2jar At oz byt VDERE Al Whe
Alehu st @% 94}—* = B3 W= shlEth= HollAl
VDE+ VRE®} 558 944 o9& Zh=t}, ghio] Adiul e
% VREZ #i€l VDE7} el 39 2ol 51 2= VRE
22| & VDEZ} A&E W7HA] vancomycing AMESHA] 9k
9 gbEolql7] whizell oEAe] SRS 4= Sict Rtz

Ol 47 38Y, 104¥ 53Oy vancomycins ARES1A] ¢
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Q=% VDEZ} &5 9] VDE7} vancomycin §lo] 2 7]
T AEE 0SS AR 20029 W A 21 vanAd
©| VDE®= A &=tA| =4 AR AR A3 2= vanco—
mycin &/ Holoprt FAgHulz|of gh Athulelstel
< 1 &40l ARMATHI4L 2 AtollAl VDEE B vanA
FAAEE Bl YRk O 2 vanB3-E ZH= VDEE 105~
10769 H|ER vanAB-& 24+ VDE= 10729] H|E&=E VRER
ghlE= Ao ® A Slc4l, webA sjoll4] 2% VDE
WFE9 vancomycin 2]&A0] EMYE ZL 2% vanA
"(.)r

AAgoI9l] uhe 5 glek.
o

r

lo

i A-tollA] VDE F 497} ABol| 4] E2lE vanA E. faeci—
um?®l JE WAPAE A gte 53] oA 2t & F 2
A7t 9647t B FAFFE T thE AN dY MBS
HRLAL ThE Sk 4197F fatA| SR OlA B A=

HRE WElo] QlojA 7heAdE ol A, 2 9+
% A VREZ} vanA@ 0|91, 98.8%7} E. faccium®] =
), = VRE: -2 E. faecium®|H (3, 15] ZHA EojA]
25 VREE 25 vanA#o|1, 93%7t E, faeciumehs B
(159} Y23}, VDEZF VREZEE Zslsl7] wjio] e
VDE o5& H7-E E. faecium®] & ZAo|t}. E, faecium VDE

VRES| M5 HlojuhA] FowA sd3t #5+= §lal, PFGE
oA B AolRt AukE Kol S84 Aub= viAE 4= ASic
19994 Z4=0] A2t 4] VDEO| oJ3h Az fr3go] 3l
R} QIAUHT], BAR 2 AWMAA= Enterococcus 0]

7V EoHA| HejE= AR 2 AtolAE VRES 36%7F £
Hofl A el Sint, Ag7HA] i VDE7L 4, d Al
%, o, 59 B4 sHEE F okt AAlolA] 2w QA er
[4-10, 12, 14], A=A 714 &3] 22l -2{4-10] VREZ}
AHoA A|&H 08 1FES vancomycin®] =EE= AS
2 AvdE &= 9lrH4, 10]. MY, VRES] Yuidutef transpo—
son®| AL Fast(15], 1, 24 FRAY MeYsh= VRE

e ¥, o 289 VDEZH HEH R o5 VDE +
7} 54 transposon 3] ofsl] EAFE e 7He/d= HiAl
g 4 glok

VDEQ| d2Ql T892 of2] igets] HrEA|A] 33det. &
Aol A VDEZF 2] 659 ¢
AL, JH 22l = A7 AR ARl 3
FA ZH. o] =o] Hilo M= A=l Mo = 82
s oAU, 9], Alo]A] gatolA 8 £3E

A

o] o
== -
Apge] 9ilo] © A9 ks, 91, uteb 7] 0|4

7
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HES Skt Foll FoF ghxpe} o] MoElo] AahE e
VDEO| 23t Aztet Zh ol A 7hs A= Aol Folof &
THOL 2919 oAl 2k F = Ak Qe edr] S HE
ol fi@For tE F = T A HEY HEA
AR vancomycing AT 2 SHEAXE VREZL &

(3

gEHete o2 Aoy A
AREEE 4= o] Sl Z97E oA VREZE Eefdoll= &6t
1 vancomycing A& ARS-SH= 20| VDE A9 Ygle] |

TH10], EgH VDE #¥¥ ol vancomycing FH51H VREZ

i

A72E 3l vancomycing

3=7] &l vancomycing aHds A2 = FES
A&7} FA] S910], Wb VREY VDEZF Hel == )

oM FAA =7 B8 wf vancomycing AMSSHE A &
&}l VREY VDEO| = 317} Q= 3t AIE ARS-sliof & A
oHal.

A4 o=w W VRES =2 INEE & o VDE £33+ &
B2 ¢ Aog A, VDEE VREZF Bel=1, 37|17t
vancomycing AH-EH Exjo A EejE 3ol =t} VREZ}
o Eo] A S SHAL, dAAARIA EelE Ato] A
el A 2kekA] k=t VDES A& & e HAMS
AR art Qich

o

o O
o =

HHZ& : Vancomycin—dependent enterococci (VDE)= van—
comycin-resistant enterococci (VRE)2} -F-AFSH AAANS B
o| x4k H&37] ¢ ot & A-tolA= VDEY v=3H4
547 o5t EAS A Eedr

HHH 1 2007d 4¥5E 2008 3¥€71A] VDEZ}F 229 2=}
= thale 2 519t} E test (AB Biodisk, Sweden) 2 & van—
comycin} teicoplanin®l| theh H A A 5w} &S A
o7 ZAst 1 oA AR} pulsed field gel elec—
trophoresis (PFGE)E Al&stoict, AR H7|E-2 Saff &4}
o] M 212 Rl

A1} : A 7|7 F9F VREZF =2 H 241 2727 - 67(2.2
%14 VDE7} H&5| et 25 VDE7} #-2]%]7] Hof VRE®]
Ozt o] A AEekE o] Q1AL 13-10727F vancomy—
cin A 75 Wkt VDEE &5 19t & 434, o 14
AN E2=0Y X% vanA®o|AT), Vancomycin 2|49
AsEes B5F 256 ug/mL o]Aolflil 25+ teicoplanin®l
Fok Adolqlet. 2329] VDESIA] vancomycin 9]&/d-2

0.064, 0.5 pg/mL=E ZA =1L ZkzF 58 7310] Acujok & W)
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do i AT}, thE 45 g WO Aulef & vancomy—
cin g&Ao] FYE I VDE 65 2% A2 o2 PFGE
P& Bon, 479 Aol A oo &2 VRES} VDE
4 % 34<] VRE®H VDE 42 717} 5t 220190t

ZE : VDEY| WANIEE 55X ¢4l VREZF HElE=
3xto A A717F vancomycindll =&H S W Yo g vt
A3tk Vancomycin 9]2/48> 4= 2| 9] Alchulg & WA
[e]

2 grd = Tt
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