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K ZE NS 24 L %\ Enterococcus gallinarum 258k, Enterococcus casseliflavus 25
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BT FEREEH, CH-VRE, CH-blue, BD-VRE O 4 fE D K51 2 H W E D FFH % 5
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JREE 1T A M VEM MK - vand, vanB, vanD R E AR TE 0G0 & L, FF
FPISRME VEM IR 12 bk (vanCTRARRZE &) 2L snwZ e e
L7z, 10%cfu/spot TIE3FEHDOR M & & I&E 97% LA |, 10cfu/spot TiE93% LA 1T
H -7z, 10°cfu/spot TIEA UK IZTE S 72 4%, 82.4~85.0% TdH - 7=, FFRIE L, CH-
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IR Tz, F72, CH-blue iZ VCM O MIC 2K\ vanB IR A E. faecium (2B L T
&, 10°cfu/spot TOMHIKE X, CH-VRE & 01345 5% & DD 108 cfu/spot TIZ[A% T
HU, FHERIGCTHHT 223N 85T H D, BD-VRE & [REHOMREEE T 5%
REHWTHBLEZ LN,
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F Y ERE (MRCNS), <=3 Viifli R ERTH,
MRSA # 7213 MRCNS &G 23 58 b 5 F8 Bk b
FRERIRAMIE & 75 > T B,

VCM i, B O ML SMENZ FE4E 3 2 RS
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4FH & 5FHD-d-Ala-d-Ala i K FRFEET 5
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5, BENTEIIBEO fHE L THWTED,
WEMEIERO G OO, etk OEH, G
THEETE, HERJYEOREFEELDEDLZ &
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(HEAXZ bV - F4 v ¥ vy B2t | (BD-
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1. FEHBE%

OO BRI 2 e & LT &
72 1998 - ~2019 4F- & TIZ H AIE N D B B
12T hr i & L7z VRE % & & Enterococcus spp. &
vz, WEKOH 2S5, F—EER—EMEZ
1¥kE U, [AIREHA D[R] — sk kAR & 75 % X<k
¥, Table 127N 9 vand, vanB, vanD % R E § 5
153k KO 2N 6 % RHA L &\ Enterococcus
gallinarum 25 ¥k, Enterococcus casseliflavus 25 ¥k
% &t wild type 114 BRDEF 267 Mk % F 720 vand®,
vanB'? vanD", vanC1?, vanC2'? 12 2y T 13,

Table 2 127139 primer & IV PCRIAIZ K D PGE L
720

2. #HBRFE

BAGIRAT S AT 2 BRI FE RS 2 4%
ff L, 35°C1HERG# U7z Wtk & 7z, MEFEKR
¥4, CH-VRE, CH-blue, BD-VRE O 4 fdi £ D %
AW, I Z2FHYICHEC - HETHORE %
Al U7z, b5, Bk & 0.9% F R ifKIC
K57 L, McFarland 0.5 DR EER L7, Z DR
#0.1mL % 0.9% 4 PRI 0.9 mL IS RiN§ % Z
El2 kD, 10f5AFE S BEREER L 72, 2 hZh
DI A 65y U, 4FERHO B IS E N RE 2 5
10 uL 3 2% N L7z, 3 7Zb B I 10° cfu/spot
LB, 35°C I RX T4 MBS RIS DO ¥
BEHELEZ, £72, RRRETRERE LA 572
vand B & CvanBRARRIZ DOV T, 1078 LT

Table 1. Used strains
No. of isolates
VanA VanB VanD VanC non Total
alone
Enterococcus faecalis 28 22 5 35 90
Enterococcus faecium 31 29 26 86
Enterococcus avium 14 1 15
Enterococcus raffinosus 19 2 21
Enterococcus gallinarum 5 25 30
Enterococcus casseliflavus 25 25
Total 97 51 5 50 64 267

Table 2. Primers used in this study for detection of different resistance
genes by PCR-based method
Gene  Primer name Nucleoteide sequence (5'-3") Size of PCR product (bp)  Reference
vanA ~ VanA-173F  GAATGGGAAAACGACAATTGC 736 9
VanA-908R  GTACAATGCGGCCGTTA
vanB  VanB-148F  AAGCTATGCAAGAAGCCATG 536 10
VanB-683R  CCGACAATCAAATCATCCTC
vanD ~ VanD-396F  TAAGGCGCTTGCATATACCG 461 11
VanD-856R  TGCAGCCAAGTATCCGGTAA
vanCl ~ VanC1-139F  TGGTATTGGTATCAAGGAAACC 829 This study
VanC1-967R  CTTCCGCCATCATAGCT 9
vanC2 ~ VanC2-318F  CGGGGAAGATGGCAGTAT 484 12
VanC2-801R  CGCAGGGACGGTGATTTT
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10%cfu/spot i PV T EHfEL 72z, 170 =—T4%
RE & =583, B fEL = 7,
CH-VRE D i & T, vand 5 & UvanB ff
H E. faecalis/E. faecium @ 3 10 = — | JiE {4,
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WA DEHIZFEE L s - 728Kk DW TS,
MEFEREICRE L-au = —» 5 &Zkic X
D, DNA % i} U, Table 2127/~ ¥ vand, vanB,
vanD @ primer & W T, PCR#FfE L, FEMET
bW, 7923 FIEEKRE LT, wild
type bk & U THEIL 72,

3 Al & = M W % 1%, Clinical and Laboratory
Standards Institute (CLSI) (ZHE U 7238 K SFEMAR
BCHlE LY,

—, E. gallinarum,
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Figure 112 3 2 7 IEFEMRFOERE R, LB
VCM D MIC %3 256 ug/mL D vand P& H E. faecalis
THY, 3FENTIhORE & 10cfu/spot £ T
FEEREEH T b 5 IMIEFERIGH & [FFORE % 58
BT3B A, FEDOVCM O MIC % 4ug/mL O
vanB {* A Enterococcus faecalis i%, 10*cfu/spot L
FCiZ, BD-VRE T 1 colony ¥ & ks 7-2%, il
D2FHADKMIIFEH 2D T E VDA by
5, ZNEDERDS B, vand, vanB, vanD IRH
FRIZDW T Table 3128 T, vand tREKIZDNT
1, E. faecalis 1% 10%cfu/spot £ T, E. faecium 1%
10°cfu/spot £ T, E. gallinarum 1310 cfu/spot ¥ T

Fig. 1. Results of Misra’s method.

Upper: Enterococcus faecalis SVR1117 (VanA type, MIC of vancomycin
256 ug/mL)

Lower: Enterococcus faecalis SVR1534 (VanB type, MIC of vancomycin
4ug/mL)

A: Blood agar, B: BD BBL™ VRE selective Agar, C: CHROMagar™
VRE, D: CHROMagar™ VRE Blue

Inoculum size: 1, 10°cfu/spot; 2, 10°cfu/spot; 3, 10*cfu/spot;
4, 10° cfu/spot; 5, 10° cfu/spot; 6, 10 cfu/spot.

FTRTCOEM TERRE #7872, E. avium T,
CH-VRE 5511 7C 10° cfu/spot £ C2HAEE LY, %
DI B 1ERIE, 108cfu/spot TERE L BH - 7=,
E. raffinosus Tl%, CH-VRE ¥ X U*CH-blue T2 #k
1%, 10%cfu/spot T FH Zabd KL h -7z,

vanB & 4 #k 12 D\ T, E. faecalis 22 &,
E. faecium 12 TIEVCM O MIC 28 2 ug/mL LU T
D178k & VCM O MIC 2 4ug/mL 2L E D 128k D
3BT TRY, E. faecalis T, 10°cfu/spot &
TIXFRTOHMTHE 2D 72, VCMDMIC
2 2ug/mL LT D E. faecium 12 2 T &, MIC
1 ug/mL O 18k 1% 108 cfu/spot T & 3FESHNTHh D
FTe RE+RO LN o7z, ThHDRIZDON
T, MEFEREEICREE LT 0=~ 5 DNA
template & & ), PCR&#f1->7z& Z A, SkkvanB
Bt Td > 72, 10°cfu/spot TORMEIK, 3FEFHD
K& & E. faecalis 100% (22/22), VCM 4pug/mL
VL EDE. faecium 91.7% (11/12) TH 7=, VCM
D MIC 2 ug/mL LA T D E. faecium #0910 cfu/spot
TOMM# L, CH-VRE 94.1%, BD-VRE 66.7%,
CH-blue 55.6% DNET & - 72 A%, 10%cfu/spot Tl
3FEEHOBM L $ 94.1% (16/17) LRI TH 57z,



Sept. 2022 THE JAPANESE JOURNAL OF ANTIBIOTICS 75—3 49 (5)
Table 3. Results of Misra’s method for vancomycin-resistant Enterococcus spp.
. - (o
MIC The ratio of growth strains (%)
of VCM Inoculum size (cfu/spot)
/mL
(ug/mL) 10° 107 10° 109 104 10° 102 10
Enterococcus faecalis (n=28)
CH-VRE 100 100 100 100 100 100
CH-blue 32-1024 100 100 100 100 100 100
BD-VRE 100 100 100 96.4 96.4 96.4
Enterococcus faecium (n=31)
CH-VRE 100 100 100 100 100 93.5
CH-blue 128-512 100 100 100 100 100 100
BD-VRE 100 100 100 100 96.8 96.8
Enterococcus avium (n=14)
CH-VRE 92.9 92.9 92.9 85.7 85.7 85.7 85.7 78.6
CH-blue 64-512 100 100 100 100 100 92.9 92.9 92.9
BD-VRE 100 100 100 100 100 100 100 100
Enterococcus raffinosus (n=19)
CH-VRE 89.5 89.5 89.5 89.5 89.5 89.5 89.5 89.5
CH-blue 64-512 89.5 89.5 89.5 89.5 89.5 89.5 89.5 84.2
BD-VRE 100 100 100 100 100 100 94.7 94.7
Enterococcus gallinarum (n=5)
CH-VRE 100 100 100 100 100 100
CH-blue 256-512 100 100 100 100 100 100
BD-VRE 100 100 100 100 100 100
Enterococcus faecalis (n=22)
CH-VRE 100 100 95.5 95.5 95.5 90.9
CH-blue 4-512 100 100 95.5 95.5 90.9 90.9
BD-VRE 100 100 100 95.5 90.9 81.8
Enterococcus faecium (n=17)
CH-VRE 94.1 94.1 94.1 88.2 47.1 5.9 0 0
CH-blue 0.5-2 94.1 82.4 58.8 52.9 353 5.9 0 0
BD-VRE 94.1 76.5 70.6 58.8 47.1 17.6 0 0
Enterococcus faecium (n=12)
CH-VRE 100 100 91.7 75.0 75.0 58.3 41.7 8.3
CH-blue 4-32 100 91.7 91.7 83.3 58.3 41.7 16.7 16.7
BD-VRE 100 91.7 91.7 75.0 66.7 41.7 25.0 8.3
Enterococcus faecalis (n=5)
CH-VRE 100 100 100 100 100 100
CH-blue 32-512 100 100 100 100 100 100
BD-VRE 100 100 100 100 100 100

CH-VRE: CHROMagar™ VRE (CHROMagar), CH-blue: CHROMagar™ VRE blue (CHROMagar), BD-VRE: BD BBL™ VRE selective agar

(Becton Dickinson and Company)

Z[ml L 72 VCM 2ug/mL L F O vanB {# &
E. faeciumi%, 7SIV A7 4 — )L FEXUKENZ X S
BIZF 4 A THECHTE VEM DO MIC ' 1~64
ugmL EFTHRED 94 T Thb, £z, HHLL
Rk EERL 72b 0 Tid g, CLSHIZHERLL
7= ERP ARG, EEARAE L TIEVEM O
MIC %3 2 ug/mL Hit4 & 7 % Mk %, Tl 5kl
T B E, KR T4 L — b CRIHES), A

DPS192 CEfiffift?%), BD7 =z =v 7 2™ (HA
BD) TIXIFIEM UM & 2% 2, VITEK-2 (B4 £
Ja— - Vxs8Y), RAISUS (HZAREEE) Tid8~
>16ug/mL & &> 7=,

vanD TR E. faecalis 5 ¥RIZ DWW T 3 FEHO K
Hi& & 10cfu/spot £ T, IEEREGTHLT B 2 K FE
KEGH & RIFDRE %l 7=,

Table 412 10 cfu/spot #5F8 L 72358 T Wi hae
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Table 4. The strains that did not grow on some or any medium when inoculated with 108 cfu/mL

MIC (ug/mL)

No. of growth colonies at 10® cfu/spot™

. . Resistant
Organism Strain No.
gene VCM TEIC CH-VRE CH-blue BD-VRE
Enterococcus avium SVR1384* van4 256 2 0 1+ 3+
Enterococcus raffinosus SVR163 vanA 256 32 0 1 3+
Enterococcus raffinosus SVR1312 vanA 1024 512 0 2+ 3+
Enterococcus faecium SVR1792 vanB 1 0.5 0 0 0

Abbreviations: VCM, vancomycin; TEIC, teicoplanin; the others, see footnote of Table 3.

* yanS mutation strain

**: 34, equivalent to control growth; 2+, slightly less than control growth; 1+, less than control growth, 0 and 1, number of growth colony.

Table 5. Results of Misra’s method for non-possesing exogenous vancomycin-resistant factor

The ratio of growth strains (%)

MIC of
VCM Inoculum size (cfu/spot)
L
(ug/mL) 106 10° 104 10° 102 10

Enterococcus gallinarum (n=25)
CH-VRE 60.0 52.0 48.0 32.0 ND ND
CH-blue 4-16 0 0 0 0 ND ND
BD-VRE 0 0 0 0 ND ND

Enterococcus casseliflavus (n=25)
CH-VRE 16.0 12.0 8.0 4.0 ND ND
CH-blue 2-8 0 0 0 0 ND ND
BD-VRE 4.0 4.0 4.0 0 ND ND

Enterococcus faecalis (n=35)
CH-VRE 0 0 0 0 ND ND
CH-blue 1-4 0 0 0 0 ND ND
BD-VRE 0 0 0 0 ND ND

Enterococcus faecium (n=26)
CH-VRE 0 0 0 0 ND ND
CH-blue 0.5-2 0 0 0 0 ND ND
BD-VRE 0 0 0 0 ND ND

Enterococcus avium (n=1)
CH-VRE 0 0 0 0 0 0
CH-blue 0.5 0 0 0 0 0 0
BD-VRE 0 0 0 0 0 0
Enterococcus raffinosus (n=2)

CH-VRE 0 0 0 0 0 0
CH-blue 0.5,4 0 0 0 0 0 0
BD-VRE 0 0 0 0 0 0

Abbreviations: See footnote of Table 3.
ND: not done

DRHUZFEE U - 7z 4RIC DOl 7 — 4
%9, E. faecium SVR17921%, VCM ® MIC iZ
Lug/mL E{RNBET H 5 2%, 108 cfu/spot % % L
TEIMHT N TOHHE ERE L A -7, xt
e UCTHW IR o a1 0 = — % §E L,
PCR%E1T > 72 & 2 A, vanBiZ® 7D T,
vanB % & 19 vanB gene cluster D & T TR D b
D, VEMIHEIZ G- LT AWl SE 2 5h

%, E.avium SVRI13841%, BEH'™ Okk&[H U <
vanSD 50, 54, O FHD 7 I/ BRIZAEREH T 5k
TH D, VCMOMIC 3256 ug/mL & VKT B
%A, teicoplanin ® MIC 1 2 ug/mL &K HR T &
%5, ZOMIZHR LT, CH-blue# & U'BD-VRE
& & PEFF A 10 cfu/spot T & XM L [ABRDORE %
ROTED, FEHLEOODIZCH-VREDADBR
Td > 72, E. raffinosus SVR163 £k & SVR1312 ¥k
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Table 6.

Sensitivity and specificity for detecting vancomycin resistant Enterococcus spp.

No. of isolates and its ratio

108 cfu/spot 10°cfu/spot 10° cfu/spot
Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
n 153 153 114 153 114
CH-VRE 149 97.4% ND 148 96.7% 95 83.3% 127 83.0% 105 92.1%
CH-blue 150 98.0% ND 143 93.5% 114 100.0% 126 82.4% 114 100.0%
BD-VRE 152 99.3% ND 147 96.1% 113 99.1% 130 85.0% 114 100.0%

Abbreviations: See footnote of Table 3.
ND: not done

Sesitivity: the ratio of the number of growth strains in number of test strains that have vand, vanB, or vanD.
Spesicity: the ratio of the number of no growth strains in number of test strains that have no van4, vanB, or vanD.

DVCM D MIC 13256 #5 K T8 1024 pug/mL & &k
T& 1, BD-VRE MR & 10 cfu/spot T & X Ht
ERISDORE il 7248, CH-VRE i 10%cfu/spot
TE < IEEY, CH-blue & 10%cfu/spot TIdFE
BERBDH, 107 cfu/spot TIXRE 2D LD 5
722 & &0, ChromAgar tEDRGHIE 53 D[ 28 2
D2ROREISHEEG ATV LELLND,

Table 51 vanCl % Fe itk L IR A § 3 E
gallinarum, vanC2 % {R H § % E. casseliflavus %
EGLHRNED VEM I PEEIZ T & RE L &0 113
BROKER %773, CH-blue iZ 10°cfu/spot 1236\ T
b, 13RI NTOIRHF zFHIE L 72, BD-VRE X
E. casseliflavus 1 £ D & 10* cfu/spot T & B H % id
W7z, ORI 2 FEHO R LTI 100 cfu/spot
TERELL&» -7, CH-VREIZ, E. gallinarum
1%, 10%cfu/spot T 60.0% (15/25), 10°cfu/spot T
©32.0% (8/25) DFH % il 7z, CH-VREIZ,
E. casseliflavus 10° cfu/ml T 16.0% (4/25) OHE
7z,

Table 6 (= 108, 10°, 10° cfu/spot IZ %5 1 % &% &
FRRE 2R d, REEE AR VEMI R - vand,
vanB, vanD R AR E RN TE 2B L L, REE
FARE VEM I PER 1 A2 R nokk (vanCIRA
MAEED) ZRILANWZ & & L7z, 10%cfu/spot
TIX3FEFHDO R & & FRIE 97% LIE, 10°cfu/spot
Ti393% L ETH > 72, 10°cfu/spot TidA UK
3B 720, 82.4~85.0% Td - 72, FrHEEIX,

CH-blue iZ 10°cfu/spot T3 100% TdH 1, CH-VRE
?83.3%, BD-VRE®D99.1% & 1 & Eh T\/z,
103 cfu/spot Tld, CH-blue ¥ & U'BD-VRE DFf52
JE1X100% Td - 724, CH-VREIZ92.1% T»H >
776

ZE

JEGURE VA T, hERGYE SRR O 5
E LTy av A v Vi EIGER EEASE AR E &
NT W5, 20134F12 vand, vanB DR &5 L
FXiE IRz, VEM O MIC 16ug/mL YL oD
Enterococcus spp. CREGYIE DR E & HEE S 7z
Beid, THUNOWME»BETH S, ZOHEIT
EAYEFRIERFEDATH D, F72, VanCHIVRE
BEATVA D, YR LHEE L VanA RIS
VanB ! VRE D LRI DN T D2 5 51,
European Centre for Disease Prevention and Control
D 2020 F-OWETIEY, HI -1 v GEEO
E. faecium D VCMiFHEEIZ30% L ETH D, FA
Y, A XY TTE20%E/A T\ B, KETIEIK
DMETFNZ S 5 & OO L LTz % <, K
Centre for Disease Prevention and Control D
FO L~ 2 F HIZE W Serious Threats 12 #
S5 T3 7, —J5, JANIS D 2021 -0 Abii
FHRHROME TIX, VCMIFEZED E. faecalis
1 0.01% (15/137,886), E. faecium % 2.6% (1,680/
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62,810) LTI THD, WKEDIIN DA
O BUETIE, VAV R, £ v ALYy
% E VREICHM S IRESEBAAET 52 8 D0,
B REGIC B 2 M IZEN TR 2 8 dh b 1020,
BN LB CIAD 2 B ED B AR TH S
Z LR mE 0,

5 N O EAER T & % Enterococcus spp. & 9/
TlAlE U A M 2 s 5 Z &3, 3
2 B XOH IR THENTIERNDT, FEHRKS
WAEAFHLTCZAZ ) —=v 7§32 PHMTS
%, VREZEREGHI KD 5 5 D1iF, Jeafk ki
vanC %8 5 E. casseliflavus ¥ X O E. gallinarum
OFREHEMHIL, vand B &K U vanB 75 S KMED
VCM i 812 T % 9 5 Enterococcus spp. % i
sz Ths, Diindz 22 vEHIIZ VEM
AWML 2858 JIO 5 07220 28, 15N D
WAER CTH 5 VanCHEMIP LT L X5 728, Ff
AW 22 ) —= v SRE TR, AT S
MEBERE 5D, REEOAHENPKE 2 5 72,
S alff U 72 3FEFH O VRE EREG UL Z DR 0
DYREINTHBEEDTHD, 10°cfu/spotiZIs i)
% I%J%13.93.5~96.7%, FFEEIE83.3~100% & &
NTED, WFhOREEEHFEHTHSEEZD
Nizo BE DI TIE, VCM D MIC 232 ug/mL LT
D VanB R E. faecium (=%t LTI, CH-VRE D&
WEPMEN T, —77, FREICEL TE,
vanC % G4 itk L I2H T % E. gallinarum B & O°
E. casseliflavus 73, CH-VRE TR H 7 5% #l& »
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The evaluation of Vancomycin-resistant enterococci selective agar
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There are some reports of nosocomial infections caused by vancomycin-resistant enterococci
(VRE) in Japan, and it is an antimicrobial resistant bacterium that needs to be detected and
prevention of outbreak at an early stage. As a screening method for VRE carriers, it is very
inefficient to isolate and identify enterococci from clinical specimens, especially feces, and to
perform antimicrobial susceptibility test. In such cases, the use of VRE selective media is a useful
method. This time, we had the opportunity to evaluate “CHROMagar™ VRE blue (CHROMagar)”
(CH-blue), a new VRE selective medium already in use in the United States. To evaluate the
performance of CH-blue, VRE detect test were performed using “CHROMagar™ VRE (CHROMagar)”
(CH-VRE) and “BD BBL™ VRE selective medium (Becton Dickinson and company)” (BD-VRE),
as controls. A total of 267 strains were used, including 153 enterococcal strains having vanA,
vanB, and vanD, and 114 wild type enterococcal strains including 25 strains of Enterococcus
gallinarum and 25 strains of Enterococcus casseliflavus that do not have vanA, vanB, and vanD.
The growth of these strains was evaluated using four types of media, blood agar medium, CH-VRE,
CH-blue, and BD-VRE, according to the Misra’s method. Sensitivity was defined as whether
enterococcal strains carrying the exogenous vancomycin resistance factors as vand, vanB, and
vanD could be detected, and specificity was defined as not detecting strains without exogenous
vancomycin resistance factors including vanC carrying strains. At 10%cfu/spot, sensitivity was
over 97% for all three media, and at 10°cfu/spot, sensitivity was over 93%. At 10° cfu/spot, the
sensitivity was slightly lower, but it was 82.4—85.0%. The specificity was 100% for CH-blue even
at 10°cfu/spot, superior to 83.3% for CH-VRE and 99.1% for BD-VRE. At 10° cfu/spot, specificity
was 100% for VRE blue and BD-VRE, but 92.1% for CH-VRE. CH-VRE blue, which is already
in use in Europe and the United States, was clearly superior to the currently used CH-blue in
inhibiting the development of VanC type. For VanB type E. faecium, which has a low MIC in
vancomycin, detection sensitivity of CH-blue at 10°cfu/spot was inferior to CH-VRE but
comparable at 10%cfu/spot. It is considered that CH-blue is an excellent VRE selective medium
with performance equivalent to that of BD-VRE.



