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VITEK 2 A|AELD} Multiplex Real-time PCRS 0|23t
HE 00|41 LHA ek (VRE) 1t LHM & QFX}L A=

In this study, using the VITEK 2 system, 74 samples (22.6%) out of 327 specimens were identified
by the growth of Enterococcosel media (EV6 agar) supplemented with 6 pug/mL of vancomycin.
Enterococcus faeciumwas identified as 55 strains (74.3%,), Enterococcus casseliflavus as 2 strains
(2.7%), Enterococcus aviumas 1 strain (1.4%), and Enterococcus gallinarumas 16 strains (21.6%).
Among the 55 phenotypes of £nterococcus faecium, 42 (76.4%), 9 (16.4%), and 4 strains (7.3%)
showed the vanA, vanB, and vanC phenotype, respectively. The 16 strains of Enterococcus
gallinarumand 2 strains of £nterococcus casseliflavus showed the vanC phenotype and the 1 strain of
Enterococcus avium had the vanB phenotype. The one strain of £nterococcus faecium propagated
only in EV4 and was susceptible to both vancomycin and teicoplanin according to the antimicrobial
susceptibility test using the VITEK 2 system. The vancomycin resistance phenotype gene was not
detected by PCR. A total of 327 specimens were cultured in Enterococcosel broth supplemented
with 6 ng/mL of vancomycin (EV6 broth), and 120 strains (36.7%) were isolated. These 120 strains
were subjected to vancomycin resistant genotyping by a multiplex real-time polymerase chain
reaction and 51 strains (42.5%) showed varnA; 5 strains (4.2%) showed vanA and vanC; and 18
strains (15%) showed vanC. Vancomycin resistance genotypes were not detected in the remaining
46 strains (38.3%).
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ME

Hhs7nto] Al YA At (vancomycin resistant enterococci,
VRE)Z o= 7491 9] tf 34 Q1 B ¢A| = 1986 -0l Al
A5 gl o2 Ao o] =7]71A] 3001 F4F A AAA S
= 22 HIwrt S71eke] a3t S nd gedto s A
11 QITH1]. VRES] A3 &2 ehAe] A g4t op e} oh& 3t
A ARE] Hupg oA &= QA 2]

t]= National Nosocomial Infections Surveillance . 12o]]
w2 20034 SEAHA SEtol A EelH Yt 5 VRE RlIE
£ 285%% EABIAH3]. =uellAE 19929 AH=o®
vanA - RARE 71X Enterococcus durans?F 22110
Ul 9J57]3 Y9] VRE £-¢] B]-&0] 19984 o] w2 A 37}
Sk QItH4,5]. 53] S8R 9] 739 ehatoll Al EelH g+t
% Rtamtol Al U/d et 2] BlEo] Wekou 20044 29%,
20061 0ll= 43%, X 51%_% WA 71 stal itk 6]

A7 = Y AlF Aol A AAISH= VRE Al Bl o=
= dHAAE SJ&HHX] HijelH ol Bhainto] Al 6 ug/mL A47HE
Enterococcosel agarell & & A gt kS & il

Lﬂ_ﬂomvm 3~4310] 22510} 42
a Z3a A A4S (mulmplex real-time PCR)& ©|
3ol VREE A& &= ol ol 1~2¢0] g o] w2
A4k v]g-o] o] Erh= To] ltH7]

olof] &£ ¢t A= VRE ZHA| HHO“’ = o= o A
RTINS Ao 2 B} ]4;_ + AAZ Q1 VRE A u kS Al
A|SFALAF AAFE 0] 219k HEnto]| 4] 37}l ] (enterococco-
sel media with vancomycin, EV)2} VITEK 2E o|-8-s}o] VRE
9] vancomycin WA -F-AAFe] AP} 4% w4 sto] =
ol A &e] VRES] =AW ot o o kere] 4
TS GolR 1A} A5 SISt

e H P

1. A7
2016\ 195E] 44712]) A 24 C

F LN VRE 7
A whegol |l el 1A % 32708 02 ATLE U
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2. AL

1) Enterococcosel MEIHIX[OA] VRES| E2
Enterococcosel agar®} Enterococcosel broth (Beckton
Dickinson, sparks, MD, USA)®]l vancomycin (Sigma Chemical
Company, St. Louis, MO, USAX& 217} 4 ng/mL (EV4), 6
ng/mL (EV6), 12 pg/mL (EV12) 24 pg/mL (EV24)8& 7}
sto] T A & 3277100l A& 2 % 35°C, CO25~7% vl
7104 48A17F B¢k uaFsl i), Enterococcosel agarol| A
Al ek H 22 catalaseAld 24, 1R Y+HS VRER &+
3 578313
2) VITEK 2 A|ARLZ 0|83 2t A 24 Al
Enterococcosel agaroll A A H2t 72k VITEK 2 system
ID GP card (bioMe rieux, France)E o851 VITEK 2 System
(bioMe'rieux, France)o&2 s4I¥t. £ gallinarun®} E
casseliflavus R B faeciunre TE A1 8l methyl
D-glucopyranoside (MGP) testE A A8+t Vancomycin
T} teicoplanin®] WAl o155 &oli 7] 9J8)l VITEK-2 system
AST 600 card (bioMe rieux, France)S AR&-3}o] G4 7<=

3 AE SFATt. Al F-+219] Bt =& McFarland tube 0.5
of] 9= & Mueller-Hinton agar (MHA)o] 538111, v <]

Z=0}o]| vancomycin (30 pg) A Bl A=} teicoplanin (30
ng) BtAl A5 20 mm ZHA 0. & Eskolet. A5 ol
A= 37°C 32710l 18A17F e 9 7} Gt A of] thet A&
215kt

3) Anyplex VanR real-time PCRS 0|23t VRE QXA AE
EV6 Enterococcosel broth (Beckton Dickinson, USA)®]
A& 35 35°C, CO2 5~7% HiF71 014 16 ~24A17F 5% vf
ST, AA S AR A] wjeFY 50 uLE DNA extraction

Table 1. Ct value interpretation of Anyplex VanR Real-Time PCR
assay

Analyte Fluorophore Ct value Results
vanA FAM <40 Detected
N/A Undetected
vanB Quasar 670 <40 Detected
N/A Undetected
vanC Cal Red 610 <40 Detected
N/A Undetected
IC Cal Gold 540 <40 Detected
N/A Undetected

Abbreviation: N/A, not amplified.



solution 200 uLe} <&t H heat block 100°ColA] 1087t
&9} A1Z1 % 13,000 rpmeflA] 57 A4 Z2]5to] DNAS
F25131th. vanA®} vanB, vanC A el S0l 48l Zetolw
2S5 o] 83l= Anyplex VanR real-time Detection kit
(Seegene, Korea)E AH&-5t0] =% DNA 3 uLof| VanR Al
AleFo]l Z3kE 5x VanR Oligo Mix (primer, template of
internal control) 4 pL, 8-methoxypsoralen 3 plL, 2X
Detection Mix (DNA polymerase, buffer containing
dNTPs) 10 pLE &3t 7 v AARE 50 24 Afuh-gA]
F& 3T PCR HRS- {2 CEX 96TM Real-time PCR
System (Bio-Rad)& ©o|-§3to] 95°CollA 287t §kg ok
95°C 30%, 60°C 60% Whg-& 443] W3, 34
FAM, Cal Gold 540, Cal Red 610, Quasar 670 o]-&-3}o]
Anyplex VanR Real-Time PCR2] Ct value =720 w2}
EA819cHTable 1, Figure 1).

_{

Z o

1. Enterococcosel HIX|0|AM VRES| 22|

o A4 327712 vancomycing 73t Enterococcosel
EV4, EV6, EV12, EV24 Aejujz|ofl 242} vjofst At 847
(25.7%)7} ZA15191 0 EV4, EV6, EV12, EV24 v A] EL.5=o]]
A S48 7497 5671(17.1%), EV4AR}F EVG6 Bl A of A9k AT 9t
57t 184(5.5%), EV4 iAo A R SA13 9= 104
(3.1%)°1 K Table 2).

2. VITEK 2 A|ARIS 0|83 VRE YAl 24 Al
VITEK 2 AJ281E o] 8-3to] & 32734 5 7448 40(22.6%)
7}6 pg/mL vancomycin®] %371 Enterococcosel (EVoagar)el|
A FA8 ke FF0IIT o] 5 555474.3%)= E. faecium,
165421.6%)~= E gallinarum, 255Q2.7%)= E. casseliflavus, 15¢
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(1.4%)= E avium®.& 3= 2k

FAY AR AT AT, F faecium 555 5 425H76.4%)7}
vanA A ES HEHH oM, 957(16.4%)= vanB £ G- Let
WAL, 455(7.3%)5= vanC FAE S UetWlth. £ gallinarum 16
F9} . casseliflavus 25-= 25 vanC $AE-S Uehion £
avium 15+= vanB A FS UEPRITh EV4o AT 5213t £
faecium 152 VITEK 2 A/ 28RS o] 891 3t A 74 Al
< 3+ A3} vancomycin} teicoplanin E5 7</d 0] 913 PCR
2 3}l A} vancomycin WA £8E GAA7F A2 R] ¢
CHTable 3).

¢

|

ofk

3. Anyplex VanR real-time PCRZ 0|&%t Van KXt

>
as

327709] AAIE vancomycin 6 pug/mL (BV6)e] X7}
Enterococcosel BHEIZ|(EV broth)el| 4] B2t A} 1205
(36.7%)7} H-2lE] 2 om, 12055 o5 53 14 daprs o
= vancomycin W3 8% AldS o At 515:42.5%)7}
vanA 73 % & LR o1, 555(4.2%) 01 A vanA} vanC 53
S UERAL, 185(15%)0M14] vanC 5 %-& Uepil o, U
WA 465(38.3%)°1 A= vancomycin WA 448 §Ax7}
BEEA| gStthTable 4).

Table 2. Growth on different concentration EV agar from stool
cultures 327 clinical isolates

Growth on different concentration of EV agar

EV agar V4 EV6 Evi2 Evas  NO- (%) of
isolates

All EV 56 56 56 56 56 (17.1)
EV4 and EV6 18 18 - - 18 (5.5)
Only EV4 10 - - - 10 (3.1)

No growth on EV 243 243 243 243 243 (74.3)

Total 327 317 299 299 327 (100.0)

Abbreviation: EV. enterococcsel agar with vancomycin.

vanA
— "‘- 1
4000
— vanA
2000 van( I
N 4
& 2000 / I vanC
} n
1000 / 4 — vanB
0 R AR n
5 10 15 all . lZG 0 % L & Figure 1. Amplification curve of
yele

Anyplex VanR Real-Time PCR assay.
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Table 3. Distribution of phenotypes and antimicrobial susceptibility test results of 74 VRE clinical isolates by Vitek 2 system

Vancomycin Teicoplanin
Result by \/ITEK 21D No. of isolates — — Phenot
(No. of isolates) (74) MIC Disc inhibition MIC Disc inhibition enotype
(ng/mb) (mm) (ug/mL) (mm)
E. faecium (42) 37 32 <14 32 <10 vanA
5 32 <14 32 11~13 vanA
E. faecium (9) 5 32 <14 1 =14 vanB
3 32 <14 1 11~13 vanB
1 32 <14 1 <10 vanB
E. avium (1) 1 32 <14 2 <10 vanB
E. faecium (4) 1 32 <14 4 11~13 vanC
3 32 <14 16 <10 vanC
E. gallinarum (16) 15 4 >17 0.5 =14 vanC
1 8 =17 0.5 =14 vanC
E. casseliflavus (2) 2 4 >17 0.5 >14 vanC

Table 4. Genotype distribution of 120 VRE clinical isolates from
EV6 broth

EV6 Genotypes result by o .
broth PCR primer : 5X OM No. (%) of isolates
Growth 120
vanh 51 (42.5%)
vanh, vanC 5 (4.2%)
vanC 18 (15%)

No detection 46 (38.3%)

No growth No detection 207 (63%)
Total 74 (61.7%) 327 (100%)
]

o
S EAMYEA S Aol ekt B A LAY
& Ha11[10] VRES] H281aL 4l&et -S43 Al 1+
= %

MRSA) 2.5 U] $4715 e84 917 uize], MRSAZ} 4%
shelo] gz by ol A] VRES] W11 ekl 58791
A3 A AN E e ATk - FasteHl1

3 ATl % 32770 AS HEAS] el V6 3
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T[] €} EV6 HAa 2] 2F A& FS0] AFA A1QFet thefdt 5 e
9] vancomycin®] 37} EV agarg ©|-8-5}o] VITEK 2 A| 2
dlof| A 9] 5781} PCRE &l VREY] F-4 83 28 F 9| A
£ vluste] Bkt & AdoA= VREY] FA] Bk 913t
327719] AAIE EV4, EV6, EV12, EV242 vancomycin 5=
£ tEA she] A28 viA] oA vancomycin ol W Al
o A o 5SS, R HHA o8 HIL 9= 6
ng/mL vancomycine] 7He v x| o] A2 AFH] Sl
A AATBEA L. 0] 5 847 H(25.7%)7} vancomycing 71t
Enterococcosel AEuiR|oflA] FAlEtGoH, EV4, EV6,
EV12. EV24 A &u) 2] Kol A 413 497} 5671(17.1%),
EV4, EV6 AT al | of| ARt 5413t 7497} 1871(5.5%), EV4 Al
el 2] of ARt 5418 749 104(3.1%)°] 1T, Vancomycin
swol W Alet F4lolA+= 719 vancomycin 6 pg/mL
(EVO)HRA7} VRE Aol B34 9l <1 815t E2t The
multiplex PCR, Bruker MS2} VITEK MS9] 235 v 3t 2
I} B, faecalis, E. faecium, E. casseliflavus, E. gallinarum-s
L% 9x] 819t} Fang H, Ohlsson AK 5-2] Baro] oJshH
VITEK 2 Al 3} B w8t Aik= £ spp.ollAl 92.3%2] AX&
S YepHth= B 17} QITH12,13]. EV6 B Ao 4] slo] E ol
S A]of] Acuferet uf A2 thE F o] SA15kS=|
E freciunP) SASHA SA8190L E faecalis®} E. casseliflavus
© a5l Hgo g S5t QA A8 E faeciumBt
VITEK 2 AR O = A3 QA /3 A& TS S
), 3 ZA18 E frecalisSt E. casseliflavus 25=5-e] & &=
A3t

VRE= =& vanA, vanB, vanC% o] Aol A A<= H
o] T U5 WY FH vanAst varB A 2 E
faeciumi} E. faecalis7} Ol 5-2-2 XA 81l QITH14-17) 3 B



a3EL Qo £ Aeciumi}t E faecalis= Ao A 90% oA
Be|E= Folw, WHR| £ casseliflavus, E. gallinarum, F.

favescens, E. aviume 5% ©|ot= EEA He|Hri= Bk
QItH18]. VRE=vanA, vanB, vanC, vanD, vanE ,vanG ,vanL
7E50 kA o] §lom St Al o) A ETH19]. 2
Aol A &= BV A wfj 2]of vieF & thg- PCRY S A A] oF 23}
565 % 557} vanA 58S YEroH £ faeczumo 2=

AL, 155 E aviuml & TR E faeciun)
A& & Ak & Aol A Ht 3 ~4d 52t varB 14
] A= 417t glojA =9 Bt 7]8e] & RIS oA ot

ZA ]_oq 1017\40] Hyg _Q]—O]o]— _ﬂJQJ} ol% AHo&d /\; Zv=
E}. ele] lycopepudesﬂ] Gt A WA = 3+
= VRE o= A= 3ok &2 ﬁ—?oﬂﬁ 2] VRE
EFT%% VﬂHA«] TGS UERd 51529 G<HA A Al
At w2 A 24 AT} vanA (405), vanB (75), vanD
(45)= 1=}, vanAS] FAA g ol vanB| 2842 7
A VREZ} Z7F3H= 22415 Ho]11[13,20] 9lom, FfjollA=

arS L] =0 1S1216VE 7H] S 24 teicoplanin®f|
S Hol7F dofjd A o = AHsh= Bl QlrH13). &
AN E vanA2] A4 ol vanB, vanD 5 thE ¥ 9 ES 7
A VREZF 28] w2 =0l glojA] =3 o] efet 53 thAd
O & FAASHAQl A7t B s Ao 7k

-

]

2 o

o] A7tof| A VITEK 2 A|AES ARR-3}] 6 pg/mL van-
comycin®] A7}E Enterococcosel (EV6 agarollA] vkt
327709 A F 74709 EeleH22.6%) 0% RISk, £
faeciume 555474.3%), B gallinarum 165(21.6%), E.
casseliflavus 2552.7%) 3 B avium 15(1.4%)= 21 =]t
E. faecium®] 55714 8% 5 vanA7} 4255(76.4%), vanB7}
9716.4%), vanC FHAFo| 4573%% UERH. E
gallinarum 1652} E. casseliflavus 25 55 vanC 82
Kl ov £ avium 15 vanB F 832 LERY LT}, BV40]lA
W SA19 B faecium 155 VITEK2 A28 o83t SiA|
44 AAF A} vancomycin} teicoplanine]] 25 7H54do]
137 vancomycin WA F8E -4 A= PCRo| 2J8f] HE=A]
ekttt % 327 AAIE 6 ng/mL vancomycin (EV6 broth)&
%7} 3 Enterococoscosel brotholl Al vieFste] 120 5

P

2,

(36.7%)7F 2|9k, 120274 TF 5 4 Ak
ofl OJ% uksinko] A WA 0% AL AN Ak, ranA7h
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515(42.5%), vanA2} vanC7} 55(4.2%), vanC7t 185(15%),

LR 4654(38.3%)°1 41+ vancomycin WA &

O XY AR}

& 221 gkt
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