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Vancomycin-resistant Enterococcus (VRE) R 1995 FEERESBHEIR o
ITF VRE BEREMRREAZTIMES - BRITRZBMARDABERS @ 251D
Reeth BN eHEK - LRIBARRRERE VRE RRAMBRZSR @ @REF
B8 VRE BEREAERRETTES T - AARBECILEERZED
BRIMEMRIBIKE (vancomycin-resistant Enterococcus faecium, VREfm) &
EIRENRRAR RO ET D FRITRBE DM o« & 2014~2017 FREIEERIRE
BRI VREfm RAERKRZER K VREfm @tk - IRENE X (pulsed-field gel
electrophoresis, PFGE) 2 #TEHREIRE @ RIFAR S5 KRE (polymerase
chain reaction, PCR) ATVESRIMZEMER van A~ van B~van C REME
esp (enterococcal surface protein gene) ~ acm (collagen adhesion gene) »
hyl (hyaluronidase gene) ¥ o BHUNEE 54 iR - BIE : IERBEIZ 43 )
(79.6%) » MiRREZ 8 fl (14.8%) REAMEPLRLZR 3 HI (5.6%) - FIEEIKEY
vancomycin RIEMNEREIIARIR 32 mg/L * ¥ linezolid I MEIZE 100% o
PFGE Bl &EMABIR © B5c248E PFGE BURl - MEERGNERAE
BERERSB van A(+) ' SELEHIEKREIFTFESEMER : 88.9% esp gene(+) »
13.0% hyl gene(+) » 100% acm gene(+) c DFEIEFET VREfm EEIRERRER
RAEEMERL : BERREABERIIERIR - REIREEAXEMEMA glycopeptide
BNERERNEEZERNHERH  BEFT2E—SERREMBRMAME o (BKIERSE

RE 11047 A 15 H%#® HAME - TR
RE 11048 A 10 HEE AN - ERATHERBNIEITHRSISE
RE 110468 A 24 HEZTIH 4 E 3 ¢ (02) 3366-8035
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Al

B 1986 & & B A IE B
(vancomycin-resistant enterococci,
VRE) % ##,4#[1,2]  VRE B i A&
FEEWHENREEZ— AR EHE
RiE S ERFRAARELEEGRRA
REFT EWHME[3] > VRE B R A
A RAERBERBENBR LR E
BEWERZ—[4] - A VRE # 1995
FHERECEBWEH  ETH T HF
HEF LN VRE B R & B LA 3
8% > T hn# 4% % (Intensive Care Unit,
ICU) WREEHE 10% (5] & H
A EEEWEYRUKHER VRE B
BT - R3S # M -E EK VRE
BAERRINEEFTX 8 RKER
Y4t ¥ VRE R 3 & % # 0y A\ 2
T AT - B E R $UT VRE K
R 3 B B By 0 VRE BAT X
BAK (B & T A 0.03~0.09 K) - T
2001 % VRE R & H# A E
B > VRE B ATH K& (6] - k¥
EEBERREERHANBERENE
¥ A # (Taiwan Healthcare associated
infection and Antimicrobial resistance
Surveillance, THAS) € ¥l 8~ > 26
BEL B O nE R E Enterococci i

e R 110 £ 10 A =+—&HH

W R %18 £ ¥ vancomycin 34 F
BB W 2 B 2007 £ 12.4%
HimE 2018 £ 47 44.5%  BHER
Bl M 8.1% MimE 424% [7] - B+
WM EREEER AN EERG R
¥ (vancomycin-resistant Enterococcus
faecium, VREfm) Z L 1 2007 4
# 33.9% ¥ imE 2020 FH 44.8% -
ERERANE 212% ¥ivE 449%
[7] °

VRE A 9 BXRHA > van A~
van B ~van C ~van D ~ van E ~ van
G- van L~van M ~van N > 29 van
A~van B i ¥ R RFB[8-13] -
van A € 5 F F B W R G v &
A van A EEAL A 4E Y 2 & H
Bt F (transposon) Tnl1546 Lt - 7] #&
$%—18 & R B (ligase) & & BAL 4
Wz MRIkSE - 2% glycopeptide FE
4 % (vancomycin ~ teicoplanin) ¥ #
JREEEARFEZWMHABR - KE?
W ENEFTEAGENENR B
f1 VREfm W BB RAM - F— % 7
FIBA van B B F AL E B A E
BT Tn1547 L - EFIHBEB A van
AEFHEMN EHALR-_BHRAE
ZHME van A K[8] - EENEX
A G - & ovan C 4 - HMN\FE X
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HAEHEFUEHELER (acquired
resistance) °c van C AW A M I EE
(intrinsic resistance) * HH A E
gallinarum R E. casseliflavus ¥ - ¥
7 vancomycin £ H K E K%
E~van G Rk van L /0 |/, > Hu[{%
A E. faecalis F H 3 > van N Q1% &
BA% K E. faecium ¥ - HP
vancomycin ¥ &K (8] - A
A5 H P vancomycin WILE R FH E
MR+ 2 %M EHA VREfm HE
W B BT 2 (9]

A#A M VREfm % %% 3%
% Bl F 21 esp (enterococcal surface
protein) ~ acm (collagen adhesion) »
hyl (hyaluronidase) * {8 £ 3t =& F F
BRI T FR > esp BIGHE
RWAERH AR IEE esp R
EHE FHEERZETLERE
MEBREYE  HivwEHFEER
A[10,11] - BRI B H esp & 1Rk
E. faecalis 3 7 Jk 38 3 ik &£ W1 Ji
Z R RERNES esp REHE
RN EERRARBRTREZL E.
faecium H[10] » HE# VRE =T %
Hoesp BER AL ARG EB LMW
FEAE[12] o acm P Fr#45 2 ACM
EOAVMBREARZGZEME
H (adhesion) * # H ¥] %3 E. faecium
FeE—mFEREAE1,13] - H C 34
I BEHEBRERZ&13] R
XY - acm % VREfm ¥ &3
% A VSEfm F[14] © hyl & FH A @
mMEEE L HEE BN HYL B A

E R B A — 2 EBE KA B (glycosyl
hydrolase) " A H & Z it lmE# &
b4 BB A [15]

VRE W &l B ¥ ¥ 4 &% A B
FRBEIEF(16] > MAEFREHEN
AFER7-21] RFEE (Pl g
R AR R E A [22,23] - &
W H #0(18,23-25] 3% & AE B R AR 3%
BRRERT BREZEE BB
¥ VRE BITERBEN% - L F
#HEZ VREWWEZERGRET - R
ZIAEF BEBRE cephalosporins K
vancomycin [17,21,24] ° #§ A% H 1%
NHRREZHEETHENATRGHE
FR % VRE [18] : HH %4 th VRE
BAME S 21.9/1,000 FERAHH
[26] BEXEMEFO—K - B
VRE Z %% 1.03 %% > it & vk
FROEMA  BR P VRE #EH &
[18,23,27] ° ¥ 4F VRE [t I & 4 % #f
¥% o BRITREWH KA E
Z AR H R B e H
R oo SLHI B WA % & T Y A R
#028] © %KkH VRE R R LETR
B EH R -

AHMABREXERAEE E.
faecium BHRBEAMB R L HEH
vancomycin EHIMEHRH/A - E—
T iE LR A B R R AT B %
ZRERBET  EHBLHTEWES
XM H vancomycin ZEH T E K E.
faecium %W Z ZB B FHEHILE N
ERH R esp ~ acm ~ hyl % B0/ EHE T4
WHEN o B R LKA NE Ik (pulsed-

JERAHE I HERE
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field gel electrophoresis, PFGE) # 474
M DA T R EE Ak 2 B W AR B o

MEIERTTE

—  BMERGIERUE

AR KE 2014 FRRERER
PG AN B R $ VREfm HRA - #E i
REEREEMEIFGAERANITER
EHF 2009 F B R EHEMBR L E
#(29] ABmARERER &K >
#AX £ E B VREfm Bk ERER
80 CA R KA - B K &R AW EE
RERDE - WA~ F8 - BEER
(underlying disease) ~ E AN E R R E
(invasive procedure) ~ & 4 3 1 & 3
4 Z1# FI 1 H (antibiotics usage) °

— - BERSIRME R R
& Z BRI -80CA Rk
WEMEZE BAP agar> A 35CiEM
¥ % 18 /¥ > A% UL MALDI-TOF
(Matrix-Assisted Laser Desorption/
Ionization Time of Flight Mass
Spectrometry) fFH th# & - LKE %
F ik R B iR £ % 5 & (Clinical
and Laboratory Standards Institute,
CLSI) fFEZBEATIHE F M
HIRE (MIC) &3 - Al A RE
# vancomycin » linezolid ~ penicillin
G ~ erythromycin ~ tetracycline »
teicoplanin ~ gentamicin-high-level 3£

i -

e R 110 £ 10 A =+—&HH
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= IREXEk (pulsed-field gel

electrophoresis, PFGE) 2#f

1. PFGE # & 8

3% PFGE 1Z# % {E5 & £47
HzaE BIRERFRE X
WEMAWT : F—RABNE—F
EEEN BAP HHEER 3TCHRME
% 16~18 /N 3 B R UAREEIE
# > 7 cell suspension buffer (100 mM
Tris-HCI, 100 mM EDTA, pH 8.0) # i
AR > B 300 pl IR E 1.5 ml %
ER/QE 0 w10 pl lysozyme (25 mg/
ml) #7 5 pl lysostaphin (2 mg/ml) & &
Ma% > HE37C 1 NERE
DLEBIBE - Jm A\ 300 ul EHEE
56 CHy 1% SeaKem® Gold agarose/1%
SDS > BREUMERERITEKRIEN
BEY - BEMEER 15 min & 4C
5min ERAGHEE - BHABEEREL
Fi#E N 5 ml cell lysis buffer (50 mM
Tris-HCI; 50 mM EDTA, pH 8.0; 1%
N-lauroyl-sarcosine & 5 ul lysozyme
(25 mg/ml) #7 15 pl lysostaphin (2 mg/
ml) & 20 pl proteinase K (20 mg/ml) -
BB S6CKRERIRE 4 Mg B8
BEFREL v 15ml FFHE 56T
] ddH20 - BEKBEHIRE 15 44
EE ddH20 HFHWR > B 15 ml
¥ # E 56°CH TE buffer (10 mM Tris-
HCI, 1 mM EDTA, pH 8.0) # % X >
JE#H %R HER 5 ml ¥ TE buffer
¥ B 4CAR > LA PFGE &k
AR e

2. PFGE& ik 4 #f (PFGE
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Analysis)

DT R W% 2-mm E&
chromosome DNA W /B # F (slice) °
JBHE K EEN 200 ul 85 % 2 R
B (Smal) Z#K - £HTHKRE 5 4
UM EREREEEHER B
A 200 ul 4 30U R % B2 B HR
BN 25CTHE 4 Nk HE#
FIH - ARARKEERLZITZER
BHERz&EHER BEBERKRF
FHEEAFLM (comb) £ LI Smal 7
%]z Lambda Ladder PFGE Marker
(reference size markers) > Z % # 3L
AR ERERE L BNt E
BE 56CH 1 % SeaKem® Gold
agarose * M E EE 20~30 44 -
4% agar BEE % - BPV] AT Rk o £
E kB # PFGE E k£ Al Bio-Rad
CHEF Mapper Ik XN &E k& (Bio-
Rad Laboratories Inc.) » # R A4 & 4
TR 14°C - # B # B AE
B Ly A HEE KA R
ANFELHE - BEEBEN - FHEER
%4 T © Switch time 5 #~40 )
angle 120° ~ Voltage gradient 6 volts/
cm > 14°C ~ 17 N8 > EREB %
JB K VL 15 ul ethidium bromide (10
mg/ml) % & 40 min > F L. ddH,0 R
¥ DNA BRZEGEEUBRLZHER
¥ Z # AlphaEase™ (Alpha Innotech
Corporation, San Leandro, CA) 1 & i
FREMLEE > UBBELHM -

3. MK K E k& B A0
(Interpretation of PFGE Patterns)

HR LT — DNA FEBi £ £
RHMREARTRELNER B
t PFGE B R B HBA 2 B FH
— DNA R £ & > R AT
PFGE [E# - # ¥ PFGE & &4 9%
R AR R AT R R 256
#| & Tenover 7% %k 2 PFGE ¥| &
RAFEZ -

4. BRI RN E XK TR
M (Banding pattern Analysis and
Dendrogram Construction by Computer-
aided Method)

IR 8 3% & ok i E 2 B R
K LLE 2 # AlphaEaseTM (Applied
Math, Kortrijk, Belgium) # {1 1t %
PLTiff 7 > ERwEXERT
#| Bl BioNumerics software (Applied
Math, Kortrijk, Belgium) i 41T ¥ k [
AP Z A B # o LA Jaccard-
complete linkage % #% 2 4 A7 ¥ %
4L (clustering) @ I VLK
(dendrogram) E 3, °

Mo~ EEE R R E A

LA PCR 7 A | van A ~ van
B ~van C ~ esp ~ hyl ~ acm £ » VA
B Y Mk &2 VREfm L% &
Eaftah - &EHEHRFEKXD
KB Fant it : van A (5-CAT GAA
TAG AAT AAA AGT TGC AAT A-3" »
5’-CCC CTT TAA CGC TAA TAC
GAT CAA-3°) 1,030 bp [30] >~ van B
(5’-GTG ACA AAC CGG AGG CGA
GGA-3" ~5’-CCG CCA TCC TCC

JERAHE I HERE
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TGC AAA AAA-3’) 433 bp ~ van C
(5-GAA AGA CAA CAG GAA GAC
CGC-3’ ~ 5°-ATC GCA TCA CAA
GCA CCA ATC-3") 796 bp : esp [12]
(5’-GGA ACG CCT TGG TAT G-3’ ~

5°.CCG CTT TTG GTG ATT C-3") 800
bp : hyl [31] (53°-ACA GAA GAG CTG
CAG GAA ATG-3’ ~ 5°-GAC TGA
CGT CCA AGT TTC CAA-3’) 276
bp : acm [13] (5’-GAT TTT TGA GAG
ATG ATA TAG TAG-3) °

fm R

MW E 54 BB RER
M B R ¥ 2z vancomycin resistant
Enterococcus faecium (VREfm) *© 3 #
TE BB R PR A Bl R R F A
R 43 Bl (79.6%) - & 7% B AR B o R
REFAF 8 Bl (14.8%) > H ARk 3
# 3 ] (5.6%) ° FiH B ¥ penicillin
HEREN - B vancomycin Z 3
BEHR BB AR 32 mg/L - H
7 teicoplanin L E M LB % 75.9% -
7 gentamicin ZWBE W LK &
53.7% > ¥ tetracycline 312 14 b4
# 90.7% > R linzolid B EILE N
HkpEE o

AAT A VREfm A R £ 8
EEERAIEF > 25 % cefepime
H 26 Bl > 15 48.1% ; tapimycin H
18 1] > 15 33.4% ; teicoplanin # 14
Bl > 45 25.9% ; ceftazidime # 13
%) > 15 24% ; ampicillin & 12 #]

e R 110 £ 10 A =+—&HH
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{5 22.2% ; vancomycin F 10 f| -
& 18.5% ; levofloxacin H 9 1| -
& 16.6% ; linezolid & 5 #| > 1&
9.3% ; ciprofloxacin > meropenem
K cefpirome &H 4 | 15 7.4% ;
piperacillin/tazobactam # 2 7| - 1k
3.7% ; tigecycline H 1 1] > 15 1.8% °
WENEEFERE® AT
4 3| % & # Foley catheter & 43 7] -
{5 79.6% ; endotracheal K respirator
%% 38 4] » 1k 70.3% ; Arterial line
K 37 ¥ > 1k 68.5% ; Central venous
catheterization (CVC) & 35 | - 1k
64.8% ; Peripheral IV H 28 | > 1&
51.8% ; Hemodialysis (perm/double
lumen) & 21 7] - {5 38.8% ; Drainage
catheter H 18 | » & 33.3% ;
Tracheostomy # 16 | > 15 29.6% ;
Swan-Ganz & 7 | * 15 12.9% ; Total
parenteral nutrition (TPN) # 4 4| -
15 7.4% ; Hemodialysis (A-V fistula/
graft) X Long term IV &% 2 #| -
5 3.7% - W/ ABERH T RA;N
H ¥E & 7% (Diabetes mellitus, DM) 22
) > 15 40.7% ; B (Solid tumor)
H 15 Bl 45 27.7% 5 J§ & E )
(Cerebrovascular Accident, CVA)
14 ] - 1k 25.9% ; ¥ E 8% (steroid)
H 13 B > 15 24% ; RHELK (Long
term bedridden) & 8 | > & 14.8% ;
B (Coma) H 6 # > 15 11.1% 5 &
#FIE (Uremia) H 5 B > 15 93% ; At
#W AL (cirrhosis of liver) ~ 1k /# 4%
# # % (Chemotherapy/Radiotherapy)
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AN (Implant) &K 2 #l
5 3.7% ; L& % (hematologic
disorders) ~ & 7 L E ¥ fi /% (Chronic
Obstructive Pulmonary Disease, COPD)
R A BT MIRAE (systemic lupus
erythematosus, SLE) &% 1 #| > 1&
19% (k=) o
PFGE ¥} Tk & % 7% 38 40 B R
% VREfm BT &R > wE— -
H kAR S14~S18 ~ S24 ~ S29
S32 ~ S34 ~S37 ~S39 ~ S50 ~ S53
S8 B LAK 100% 4 F
B - Aok 100% A8 K Wk B A dR
9% S10 RART S27 > Mtk zsbH 64
B R AT B VREfm ¥ ARBE R T
ME o van A H 54 Bk 100% ° van
B K van C Bl &z 1 o esp H 48 Hl1k
88.8% ; hyl & 7 Bk 12.9% ; acm &
54 4k 100% - Wk — o & —F M
PFGE 100% A [ & Z & & 35 1%
¥ vanA ~ esp & acm > {852 3 R M H
Ayl o

3 &

MABRBIAF AR EN
K— NEMEFEENBR

PUEEME LR Number (%)
van A 54 (100%)
van B 0

van C 0

esp 48 (88.9%)
hyl 7 (13.0%)
acm 54 (100%)

S PRIGER R RS o T IR TIRER AT

VREfm B AR # & H van A H - H
BEHLEREN - HH vancomycin
ZHPEWIR E BB B KR 32 mg/L
MERELEZRZUEATERET
linezolid 37 =& A A K & VREfm
BEMEERY  WAEREME—
BB WA KT — 28] -

it X &k = (PFGE) % H Hl 40
BEHAMRARNZEET & > CHE
RIERANEREEMBREHREZ
HE FEERBHAEBEHEARA
M-BBAERBENERMZFE
MERTREF—EFAE > xR
WMARTROREREENIE o
PFGE AR mEE - WAL E—
EFEWEEALFEENZLE - PFGE
ABEREBTREER LW EE
#| = £ B (The criteria for interpreting
PFGE patterns) : 1. & b # 2 PFGE
A 7 BB % %% W Ak (outbreak strain) Z
PFGE A jl 5% 240 [F i > Bl H € &£
# 2 (indistinguishable) > T J&#% L H
thEF 28 R B H & (isolate is part of
the outbreak) ; 2. & M # %k 2 PFGE
A 7 B2 % %% W Ak (outbreak strain) Z
PFGE & 5|4 # 2~3 {8 bands # > f|
H| € 2 BLAE R B E RABA B (closely
related) > T J& 7 0k B 1k A%R V] 6 2 BF
X % H 1k (isolate is probably part of
the outbreak) ; 3. & M. % t% 2 PFGE
R 7 8 R % H 1k (outbreak strain)
Z PFGE %! 5|48 % 4~6 {8 bands # -
A #) € 2 B Bf R B W AR ] AE A DA
(possibly related) - Ti J& 7 bb B & %

JERAHE I HERE
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R- EXREXRERGET(N=54)
B IR AR RS L Number (%)
UTI (urinary tract infection) 43 (79.6%)
BSI (blood stream infection) 8 (14.8%)
Other infections 3 (5.6%)
PR
cefepime 26 (48.1)
tapimycin 18 (33.4)
tecoplanin 14 (25.9)
ceftazidime 13 (24)
ampicillin 12 (22.2)
vancomycin 10 (18.5)
levofloxacin 9 (16.6)
linezolid 5(9.3)
ciprofloxacin 4(74)
meropenem 4(74)
cefpirome 4(74)
piperacillin/tazobactam 23.7)
tigecycline 1(1.8)
(CHUNER - kis)ii5 A wax )
Foley catheter 43 (79.6)
Endotracheal intubation 38 (70.3)
Respirator 38 (70.3)
Arterial line 37 (68.5)
Central venous catheterization 35 (64.8)
Peripheral IV 28 (51.8)
Hemodialysis (perm/double lumen) 21 (38.8)
Drainage catheter 18 (33.3)
Tracheostomy 16 (29.6)
Swan-Ganz 7(12.9)
Total parenteral nutrition (TPN) 4(74)
Hemodialysis (A-V fistula/graft) 2(3.7)
Long term IV 2@3.7)
T ATELEA T
PEEKIA (Diabetes mellitus, DM) 22 (40.7)
HEEJ% (Solid tumor) 15 (27.7)
IS4 = 41 (Cerebrovascular Accident, CVA) 14 (25.9)
FA[ERE (steroid) 13 (24)
FHARAKR (long term bedridden) 8 (14.8)
BX (coma) 6 (11.1)
FREHE (Uremia) 5(9.3)
FFiEAE (cirrhosis of liver) 2(3.7)
{RIF /G #5952: (Chemotherapy/Radiotherapy) KAH A (Implant) 2(3.7)
M (hematologic disorders) 1(1.9)
&4 FHZEMEMA (obstructive pulmonary disease, COPD) 1(1.9)
SARMERLIE M IRIE (systemic lupus erythematosus, SLE) 1(1.9)

rEERE 110 £ 10 HSE =+ %A
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20-350K

isolate
’ ) ) S16
_I s38
S33
S54
s2
S14
sS18
S24
S29
S32
S34
S37
S39
S50
S53
S8
e s21
| I S40
S51
S511
T —: 526
S10
sS27

4|:| s28
S13
S23
sa1
S9
S22
545
S156

%0
5
0
6
10
7

Fe0
8
0
95
100

......

ﬁ

S12
S17
S35

S47
549
548

I —
—

[ —— =
B e m—

E— A& (pulsed-field gel electrophoresis, PFGE) &k 27 E

JERAEHERIHERE
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] fE 2 B R B B 1k (isolate is possibly
part of the outbreak) ; 4. &} HE %K Z
PFGE & | 5% % 4T ¥ t& (outbreak
strain) Z PFGE & 5|4 £ 6 1B bands
DhEw - BIH BB RFEKT
B (different) = T &EH b & % T &
B X B ¥ % (isolate is not part of the
outbreak) o F Mt - & F % & iy BAZ
W RAT R 2 B A 0 F R E B R R
7 PFGE 4B B Bz ERNEZEH
ZoMRAEBHHBERBENBR
# VREfm 8 H & %4 9% S14 ~ S18 »
S24 ~ $29 ~ S32 ~ S34 ~ S37 ~ §39
S50 ~ S53 £ S8 7 Bl 7 LV K A —
B 100% HFEE K S10 & S27 & %
—B 100% A EE - E—FHMEF
S14 % S18 AR B &% WK 5 —
FAT EIiRE - 8RR A R
& > T &K PEGE Z 58 5%
H ek 9 1k 100% A8 [ & 2 R IR 47
RoWERE 2% PTREERE 4
BEI3FKE 25 MAEHE 43 A%
1 % E—F P REERE 4 %
HHRREFHLQHNETRE AR BE
BEUAGUTEAE  EREAEHEE
BRTREHEEAG BEEE P
RERXEELE B THREEFEX
HEMEBMEAEGRRYE - &2k
% B 24 Bl PFGE % &£ ¥t & 44
BETRE AR # R0 b gk
W A S10 R E 33 F/E (L
3 KEBRRZ 201541 A &%
S27 RE—MI AR E (L 4
M) WERMA2015E3 0 HEH

e R 110 £ 10 A =+—&HH
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R PFGE #7 100% HDLE - EE B
R HET RS Rkt
4 5 7% 8% A0 Bl VREfm H k& 100%
AAOLE - BRI AL BB R A B
VREfm R % 7] ft $5/ A R & #%9% 68
NRUEFEREHLZHZHMN -

VRE ZHBEFHR ¥ LA =1
EF AR 2 van A, van B,van C »
¥ van A ¥} vancomycin $ teicoplanin
BEGEREN  HZNEELEHTUHE
i s van B EHFEWLAHF K > van C
MEWRME - 6B HER 1995 F8#
3 > T van A ~ vanB K van C =& 3,
BENEGERE  WAHRAER
FiH W&z VREfm 4% A van A £
» BB IHAH van B & van C %
°

WHE R 5 esp ~ hyl ~ acm =
& virulence genes * | 4 R B & 54
B AE R BIH 48 ALK A (88.9%)
B Akt B H esp gene © T LA
(13.0%) B HhiR B3H hyl gene » H A2
AT TH acm FF o esp & HK
WAERTMZEFRER - Bk
AVEFWNSEEERAN  EF
BNt R F > esp 11 E. faecalis ¥
B3 - K% E. faecalis 2B &F
HEHE £F% 0 FHEHRAEH
H E. faecalis #tt » &R E. faecium
AR T R esp R W B RE
fm[11,32] > Camargo % A& esp £
56% (£ & 7 VREfm * % VSEfm
TRA BB ERNERAE
B R R VREfm A B4%T 4 H
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esp FHBREEF[34] ° RRHH
RRWE PR IBRBEME - esp B
VREfm 5 Ff 15 b 4] % 79.6% e

hyl $ B #% 3% 2 2 A% 5 K AR B
BRABRAGESENMEEEEY
W MABTRERRSE E. faccium
HkE hyl EHEHRIEBRRNR E.
faecium ¥ hyl B %[35] - EARHR
FRBLTHEARER 13% BH hyl £
o

BEARXECLEE acm & E.
faecium TR ARG R B R & A [11) -
EONERNERBANTEREEN
f& B Bl 5 ° Nallapareddy et al 358 ¥
acm EFEEWEZM - LHRAE
&P — BB KRR E. faecium 4
BERH[36] © AR acm & E. faecium
R G 0 5 TR A R R 0 R 1R R R AR
BEE o AR TF > acm RHE
FiREkFEaRE  EFE—FMK
%K T acm B KB 5 E AT
WiEM A o

B Ik KB % 38 PFGE 100% A
] W PR R B R AT 0 4R AR e
FE R R Sk - o] AEJR Bl 3R 35
FEABFTHBEEABRET FH
AR E R EEMB VREfm R
o W HBEE TN EREFEL
—FHE > mH—FEANFLSEK
PFGE 77T F R - W e R &1
Fl glycopeptide $ ¥4 ik W EE
BRAFR - &5 %EH glycopeptide #
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Vancomycin-resistant Enterococcus (VRE) was first detected in Taiwan in
1995, according to the data from the Taiwan Healthcare- associated infection and
Antimicrobial resistance Surveillance, (THAS). Recently, healthcare-associated
VRE infections have gradually increased; however, epidemiological research is still
insufficient, resulting in a lack of effective prevention and control strategies so far.
Previous domestic studies have focused only on nosocomial bloodstream infections,
but investigation or analysis of nosocomial infections in VRE is insufficient. This
study conducted a molecular epidemiological analysis of all cases with nosocomial
vancomycin-resistant Enterococcus faecium (VREfm) infections at a hospital in
Taipei between 2014 and 2017. Since 2014, we collected clinical data and strains
from patients with VREfm infection and performed molecular typing using pulsed-
field gel electrophoresis (PFGE) to investigate the role of the VREfm resistance
gene in the collected strains. The VanA, VanB, VanC, enterococcal surface protein

e R 110 £ 10 A =+—&HH



230 AL e R IR A B A o R DU M PRIGER R RS 2 o TR TR ER AT

(Esp), collagen adhesion (Acm), and hyaluronidase (hyl) genes were detected by
polymerase chain reaction testing. We collected 54 cases, including 43 (79.6%)
patients with urinary tract infection, eight (14.8%) with bloodstream infection, and
three (5.6%) with other infections. Resistance to vancomycin was > 32 mg/L in all
strains but with 100% sensitive to linezolid. The PFGE results showed that some
of the strains were 100% correlated. All strains showed 100% VanA positivity,
88.9% were Esp-positive, 13.0% exhibited hyl-positivity, and 100% were Acm-
positive. Molecular evidence suggests two modes of healthcare-associated infection
in VREfm: direct nosocomial transmission and multiple sources under selective
pressure caused by antibiotics.

Key words:  Healthcare-associated infection, Drug-resistant bacteria, Antibiotic
usage
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