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mSuper CARBA

chromID™CARBA

Figure 1 mSuper CARBA and chromID™CARBA

left: Enterobacter cloacae®" (IMP-1%% stealth type) middle: Klebsiella
preumoniae®? (KPC*®)  right: Escherichia coli™ (OXA-48%%)

#INo growth is seen on the chromID™CARBA

*2No coloration is seen on the chromID™CARBA

#IGroup

SEDMHE & 2 AL THB D, BRI L CPE
L DOEHNIHEFL 7 529,

EAMEREZDIERS BT 2 HELELTAY
J—o v FERBPERAINE I LERE ., [7 1
£ 7 # — mSuper CARBA | (B L) &
[chromID™CARBA| (B4 2V 2—) 1, BHEEH
AW/ CPEAZ ) —= ¥ 7EMTH 5. mSuper
CARBA TlZ, CPE ® 211 =—3% Escherichia coli I&
fEfe, TOMBRMEIZAY ) v 7 FCEBINS
(Figure 1) chromID™CARBA T, Escherichia coli
DRI F—EBEEATIRKEIE Y 71
6 A Y, Klebsiella, Enterobacter @ -7
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1. REEN

PRELEARIE, 2013 FFA 5 2020 £ 8 FM I Y
HTHH L7 CPE27 8k, AANRAT— LI EEL
CRE ( non-carbapenemase-producing-CRE; non-CP-

CRE) 137 %Dzl 164 ¥k &2 M L7z0 CPEIX, T
T T A A NARGFT—ERIZTEBEE Y b2
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(BABIL2E) 12X D BIs T ROMREZIT- 72 ¥ v
M AN IR AP~ —EEEFE 7 3 (Ambler Class
A : GES #l, KPC #I, Ambler Class B : IMP-1 %Y,
IMP-6 &, VIM %I, NDM £, Ambler Class D : OXA-48
£) OEHHTRETH 5%, CPE ORRIL IMP-1 &l
24 (WAT VAR BR), KPCHL 14k, OXA-48
Bl 2 #%Tdh 5, non-CP-CRE 374 A 7 ILEEE T 7
FW B A vk ARG (modified carbapenem
inactivation method; mCIM) 2 & D iEFEZ AT o 720 Hl
SE1% CLSI M100-ED30 (ZH#EH#L L THT - 729,
ARFZEIL, AN — TR SHRIC TRIEEE
EETVRRESNTWS GREEF T 20200219-2)

2. fEEiiSih
L O B = O
chromID™CARBA % 7z,

mSuper CARBA &

3. REXRHEAR

{RAEHR CPE 20 & Hl W - RELHERARIE, 3
Z 51 (Miles & Misra) (ZH#EI LFT- 727, £ EME
U AR EL AT EE /K T McFarland 0.5 (23R, Z i
H & T 10 ARG Z/F R LEMEHRMR S L
720 WA 103, 10 107, 10° O &EHE R
% 10 pL FRETEMICIE T L, 37°C, 24 WrfHE#E
%, KEHOao=—FEFFHLEELZY,
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Table 1 Contents of non-CP-CRE Enterobacterias in 10 fecal samples
10 fecal samples
Strains
1 2 3 4 5 6 7 8 9 | 10

Aeromonas caviae 10°

Bacillus subtilis 10°

Citrobacter freundii 108 10° 104

Enterobacter cloacae 10* 10° 10°
Enterococcus faecalis 10°

Enterococcus faecium 107 10°

Escherichia coli 10° 10° | 10° | 10° 105 | 10° | 10% | 108
Klebsiella pneumoniae 10° | 10° 108
Lactococcus lactis 10°

Raoultella ornithinolytica 10° 10°
Staphylococcus aureus (MSSA) 10°

Streptococcus lutetiensis 10¢

10%: 10° CFU/mL 10°%: 10° CFU/mL

10*: 10* CFU/mL 10%: 10° CFU/mL

4. EEFE T CORBZIFHEAR T, 10° CFU/mL iRECTRFEF 2ROz Y O 1

KRR ICL ZHEBETHRT L7120, BEEREKEZH
W B R R A R L, BT T CORHE SR
RERE T o729 B EMAETCPEB LU CRE 25 %
R L R U723 10 Bk (Table 1) % E
AR THIRICL, BL-bDES 5210146
Tk, FHHRAMERE LTHW . BEXHEERAR
TR LB AN 102 107, 107, 107° OFZAR
W% FRFE T 10 fER M LA R E L7z,
B 1073, 107, 107, 10° OFEFMHABEEZ 10
uL BMETRHICIT L, 37°C, 24 W &%, &
Bio oo = —HEFH LB L9,

5. 1 RECOREX AR

CPE & non-CP-CRE O EHUE Z MR 5 72012 4%
¥ T% B CPE 27 ¥, non-CP-CRE 137 ¥ D FEl 164
W& AWT 1EE (10° CFU/mL) TORE ZRER
BAiTo 7. &HEkT WE L 157K T McFarland
0.5 [ZHH#HE, ZoPEREHWT 10 FEHIRY %
FEBLL 720 1075 OFRET % 10 pL AHEH H 1 7%
TL, 37°C, 24 BRKs3#H, SEHoIo=—¥=%
FHEI L L7

m HFR

1. REXFEER

mSuper CARBA T3, CPE 20 ¥R 17 #R7% 107
CFU/mL B TRE 2D REVRO bN2ho
7= 3 Bk 2 #RI3 IMP-1 B (2 #Rkep 1 BRIZA TV A )

12 OXA-48 BT 10* CFUmL isEE T3 EF + D7
(Table 2). &I 10° CFU/mL % BT 95%, 10*
CFU/mL #&fE T 100%& 72 - 7= (Table 3).

chromID™CARBA T, CPE 20 #&H 5 #£4% 10
CFU/mL B EETRE #7072, D O 15 #kHp 2 BRIk
10* CFU/mL #EE F TIZRE 2RO 725, 13 #kiT 10°
CFU/mL I THRE 2 OB h - 72 13 B 12 £k
AYIMP-1 Bl (12 #kh 9o #RASA 7OV A HL), 1 Bk AT
OXA-48 Bl TH » 7z BEWX 10° CFUmL IRE T
30%, BmbLEIEED 10° CFU/ML RE T 35% & % -
2o

2. EEEFEE FCORBIFHEAR

mSuper CARBA T, CPE 20 ¥k 15 #k 2% 107
CFUmML iEECTHREFE2RDz. ED D 5K 10°
CFU/mL & THEF 272, 5 HH 4 ¥:2% IMP-1
B(4pkp | RS TV AR, 1 BT OXA-48 BIT
& o7z (Table2), EEEIL 10° CFU/ML 2T 100%
L7 o7z (Table3).

chromID™CARBA Tl%, CPE 20 ¥ 4 #kiZ 10
CFU/mL & EE TRE & 72, 580 O 16 ¥k 6 #Ri
105 CFU/mL ## ¥ F TIZRE 2O 72H%, 10 #Rid 10°
CFU/mL B THRB 2D R o720 10 BEH 9 #7A°
IMP-1 B (9 #krh 7 kAT 7V ARY), 1 #RAT OXA-48
BICTdh o7 BEEIT 10° CFU/ML IR T 25%, Wb
FIE D 105 CFUML IBET 50% L kol BB
DXL, RERFAE T ICB W TRE X E
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Table 2 Growth ability test result with 20 CPE strains using mSuper CARBA and chromID™CARBA

mSuper CARBA chrom[D™CARBA
No Resistant MIC (pg/mL) Growth ability test in Growth ability test
Strains ey Growth ability test - Growth ability test =k,
IPM | MEPM | 10° | 10* | 10° | 102 | 10° | 10* | 10° | 10* | 10° | 10% | 10° | 10%* | 10° | 10* | 10* | 10°
1 | Citrobacter freundii IMP-1%*" <1 2 1o>|10>{10>| 3 |1o=|1o=>|10>] 2 | — | — | — | — | —=|—|— ] —
2 | Citrobacter koseri IMP-1%D 4 8 |10>|10>|10>| 6 |10>]10=]10>| 5 |10>]10>]10>| 7 [10=|10>|10>| 2
3 | Citrobacter koseri IMP-1%1D 4 8 10>|10>|10>| 5 |10>|10>|10>| 4 [10>|10>|10>| 7 |10>|10>|10>| 4
4 | Enterobacter cloacae IMP-1%1 2 4 10>110> (10> 5 |10>|10>|10>| 4 [10>|10>|10>| 3 [10>|10>|10>| 3
5 | Klebsiella oxytoca IMP-1%D 4 4 10>110>(10>| 6 (10>|10>| 18 | — | — | — | — | — 2 — | — | —
6 | Klebsiella pneumoniae IMP-1%1 16 =8 |10>|10>|10>| 2 |10>|10>|10>]| 3 | —| —|—|—|—|—|—|—
7 | Serratia marcescens IMP-1%1 8 4 10>|10>| 3 | — |10>|10>| 5 — |10>]| 5 1 — |10>] 3 — | —
8 | Serratia marcescens IMP-1%" 2 2 10>[10>| 7 3 |10>|10>| 7 | — [10>| 6 | — [ — [10>]| 7 4 [ —
9 | Enterobacter cloacae IMP-1%11#2) <1 <1 10>10=|10>| 7 |10>|10=| 4 —_ | - = | = | — 2 —_ | = | —
10 | Klebsiella pneumoniae IMP-] #h#2) 5| <1l |[10>|10>|10>| 2 [10>|10>|10>] 1 | — | —|—|—|—|—|—|—
11 | Klebsiella oxytoca IMP-1%11%2) <1 <1 10>|10>]10>| 3 [10>|10>|10>| 2 e e e 1 — | - | =
12 | Klebsiella pneumoniae IMP-1%#1%2) <1 <1 (10=|10> 10> 5 (W wxw=l1|'"—|—| —|—|—|—|—|—
13 | Klebsiella pneumoniae IMP-1%D#2) <1 <1 10>|10>(10>| 2 [10>]|10>|10>| 2 —_— ] — | = —_= | = =] = =
14 | Kiebsiella pneumoniae IMP-]#1#%2) =1 <1 [10>|10>]10>| 5 [10>|10>|10>| 5§ | — | — | — | — | —|—|—|—
15 | Klebsiella pneumoniae IMP-1#0%2) <1 <1 |lo>|10>|10>] 3 [10>|10>|10>| 5 | — | —|—|—|—|—|—|—
16 | Klebsiella pneumoniae IMP-1*¥D%2) <1 <1 10>(10>| 24 | — [10>]|10>|10>| 5 A | o [ WEE ST T o M o ol = [IPLDTS BEY
17 | Klebsiella pnewmoniae IMP-]#D%2) <1 <1 10>|10>(10>]| 3 [10>]|10>|10>| 2 Rl || s o (e ) f TR ) P S| | W | ERAR ) . S
18 | Klebsiella pneumoniae KPpC*1 32 >8 |10>|10>|10>] 1 |10>]10>|10>| 2 |10>|10>|10> 10>10>[10>| 1
| 19 | Escherichia coli OXA-48%) =1 2 10> 7 — | — |10>|10>] 2 — | 10>[10>| 10> 10>] 8 — | —
‘ 20 | Klebsiella pnewmoniae OXA-48%1 2 <1 [10>|10>|10>| 4 (10>|10>|10>| 2 | —|—|—|—|—|—|—|—
10°: 10° CFU/mL *NGroup
10* 10* CFU/mL #NStealth type
10%: 10° CFU/mL IPM: imipenem
10°%: 10> CFU/mL MEPM: meropenem
—: Not growing
Table 3 Sensitivity of growth ability test of mSuper CARBA and chromID™CARBA with 20 CPE strains
mSuper CARBA chromID™CARBA
10° CFU/mL. | 10* CFU/mL | 10° CFU/mL | 10* CFU/mL | 10° CFU/mL | 10* CFU/mL | 10° CFU/mL | 10* CFU/mL
Growth ability test 100% (20/20) | 100% (20/20) | 95% (19/20) | 85% (17/20) | 35% (7/20) | 35% (7/20) | 30%(6/20) | 25% (5/20)
Growth ability test in feces 100% (20/20) | 100% (20/20) | 100% (20/20) | 75% (15/20) | 50% (10/20) | 35% (7/20) | 25% (5/20) | 20% (4/20)
Growth ability test in one concentration 96.3% (26/27) 33.3% (9/27)

FEDORHRLRD, REFORFTLRD LD o7,
3. 1 BECOREFEERER

mSuper CARBA Ti3, CPE 27 k1 26 k3 %E =
ROz, FEDVFRBOOLNL 72 1 #RiT OXA-48 B
T, 10* CFU/mL iR TI33E % 588 720 non-CP-CRE
137 ¥k 91 BRIGBE 2 RO o7z (Tabled), &
FEi 963%, HEEIL 664% & kolz, BB
(46/137) DEF AL D /2%, non-CP-CRE 137 ¥k %,
imipenem (IPM) i {4#k, MEPM [RE#LE TARHBIL T
FRREL RS L, IPM B HAR 89%, IPM + MEPM
i P 5.9%, MEPM HBR 4% 5.0% & 72 ), MEPM
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R BEEEZ R TEAE B o7 (Table5), %
TTEEFELEEIC L D BHEERICBWTY Escherichia
coli 3, ZOMBRMEIEAZ) v 7 HFIZEM
aniz.

chromID™CARBA TiX, CPE 27 #kwh 9 #RIZRT
% #8720 non-CP-CRE 137 ¥k 116 BRIZHRE % 225
oz, BE 333%, R 854%E kot
IPM, MEPM IPERREI OSF RIS, 1PM B PR
92%, IPM+MEPM Itk 41.2%, MEPM BB i
B 90% & & o720
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Table 4 Growth ability test result of mSuper CARBA and chromID™CARBA with one concentration (10° CFU/mL) of non-CP-

CRE
MIC (ug/mL) mSuper CARBA chromID™CARBA
Resistant mechanism Strains n
IPM |MEPM| — <10 10> — <10 10>
Cedecea neteri 1 4 <1 1 0 0 1 0 0
Citrobacter freundii 6 <1 6 0 0 6 0 0
Citrobacter koseri 1 2 <1 0 0 1 1 0 0
X Enterobacter cloacae 23 24 <1 22 0 1 23 0 0
IPM resistant
(n = 100) Escherichia coli 2 2 <1 0 0 2 0 0 2
=
Klebsiella aerogenes 37 24 <1 36 0 1 37 0 0
Klebsiella preumoniae 7 24 <1 4 0 3 6 0 1
Morganella morganii 15 2-8 <1 15 0 0 13 0 0
Serratia marcescens 8 2-4 <1 5 0 3 3 0 5
non-CP-CRE
(n=137) Citrobacter koseri 2 2-8 4-8 0 0 2 2 0 0
o Enterobacter cloacae 2 4-8 2-4 0 0 2 2 0 0
IPM + MEPM iy -
; Escherichia coli 2 ) 4-8 0 0 2 1 0 1
resistant X
(n=17) Klebsiella aerogenes 2 24 1 0 1 1 0 1
n=
Klebsiella pneumoniae 2 16 2-8 0 0 2 1 0 1
Serratia marcescens {: 24 2-8 0 0 7 0 0 7
Citrobacter koseri 9 <1 24 0 0 9 9 0 0
MEPM resistant | Enterobacter cloacae 1 <1 2 0 0 1 1 0 0
(n=20) Escherichia coli 3 <1 24 0 0 3 3 0 0
Klebsiella pneumoniae 7 <1 2-4 1 1 5 5 2 0
Citrobacter freundii 1 <1 2 0 0 1 1 0 0
Citrobacter koseri 2 8 0 0 £ 0 0 2
IMP-1#D Enterobacter cloacae 2 2 4 0 0 2 0 0 2
(n=13) Klebsiella oxytoca 3 24 2-4 0 0 3 3 0 0
Klebsiella pneumoniae 3 <1-16 | 2->8 0 0 3 2 1 0
Serratia marcescens 2 2-8 24 0 2 0 1 1 0
CPE Enterobacter cloacae 1 <1 %1 0 1 0 1 0 0
(n=27) IMP-]#D%2) Escherichia coli 1 <1 <1 0 0 1 0 0 1
(n=11) Klebsiella oxytoca 1 =1 <1 0 0 1 1 0 0
Klebsiella pneumoniae 8 <1 =1 0 0 8 8 0 0
KPCQQ 1)
@=1j Klebsiella pneumoniae 1 32 >8 0 0 1 0 0 1
e
OXA-48%D Escherichia eoli 1 <1 2 1 0 0 0 0
n=2) Klebsiella preumoniae 1 2 <1 0 0 1 1 0 0
#*DGroup
%2Stealth type
—: Not growing

Table 5 Specificity of growth ability test in one concentration
(10° CFU/mL) of non-CP-CRE

Resistant antimicrobial agent Specificity
in non-cp-CRE mSuper CARBA | chromID™CARBA
IPM 89% (89/100) 92% (92/100)
IPM + MEPM 5.9% (1/17) 41.2% (717)
MEPM 5% (1/20) 90% (18/20)
total 66.4% (91/137) | 85.4% (117/137)

v ER
EEELE AW 2D CPEAY ) — =V 7k

WiZowT, HikEFEHAL, &E, RFREOWM@,
LRRE 21T 720

BEEEIZ D W Tk, mSuper CARBA TiX, 10°
CFU/mL IR T 95~100%& % 0, Btk & FARICE W
BRERR LD, MHASHECHESE 2oTwa
AT VAR CPE IZBWTH, 10° CFU/mL iBE TS
TOMOREEZAHDTEY, 102 CFU/ML BETD
85% & BV 2R L72e — /T, chromID™CARBA
T, 10° CFU/mL BT 25~333%& %D, B L
DIRWREZ R L728019, $FIZA 7 )LV A8 CPE D&
AL, WRE2AF VAR CPEICRET S L, &
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FEIE 0~9.1% L e o720 Bk E DHBIZBWTIE,
FETOF DR RRICA T VAR CPE #% L AW T
BY, ZORORBRENMETLALLEZ R, DR
D HEA S chromID™CARBA TlE, A7)V AE CPE
DOHEIMENEMICH S 720, EFELTHEHTA
VENRH D,

R IZDWTIE, mSuper CARBA Tid, 66.4%
)RR E AR L7z non-CP-CRE 137 ¥ %,
IPM fiHHERE, MEPM i PERRCRBI L THRREEL /L5
Y, IPM HUBRPERE 89%I24F L, IPM + MEPM i
Pk 5.9%, MEPM BB PEME 5.0% & % 1), MEPM it
UHRTHO PR FEEDOKT 2720 TEY, MEPM
i ¥4 @ non-CP-CRE 235tk % /R $ @M 4%8 5 IR
B, B okBICBWTIE, BESRICHY
TREMOEWIZL Y FEREIZENHTBEY, non-
CP-CRE DSt 2 W 7-Et i Tl WRRE 2R
L®, Aat[E A% non-CP-CRE D % v 7o 3t
HETIRHBEVEREZRLTWS Y, U EOERNS,
mSuper CARBA T, MEPM it % ® non-CP-CRE 7%
B2 R ENEH L7720, FELTHEET 24
BhHDH, —HT, chromlID™MCARBA Tl, 854%
D, BWIFREZR LAY, IPM IR, MEPM
TR B OB B EE T, IPM HUBIRERE 92%, MEPM
B PE PR 90% 12K L, IPM + MEPM i P #% 1&
AN2% ¢ VRREORT 2RD 712720, EEIFL
BEThHb,

BAFLAE F TOEEIZD\WTIE, mSuper CARBA
B X U chromID™CARBA Ti, 38 ZFieidB L [
SOMRRERY, BVWHIRITEREEZ R L7z, CPE 138
ENICEETABEMIRN D, AZ)—= Tk
FEEELHVLIEPFHTH S, FITHERS
FLRTIXESBED L, 2 FEHD CPE BRE D 20%
L) IiENH DD, BERGND, RHEEPHEME
BN GOBE 2 RNRICHAZT, A2 V—=27
BEZERTX 5720, HmELDY A7 28T
HIEVUETH D

CPE A7) —=» ZFR:MIZ3E L7-¥D CPE O
zonTid, FHEAEEHWTRENICHETT5
VENDH S, CPERILFTEICIE, FEFREZEELH
THMNRGY—CEAREZHEETHRANRE
(Phenotype) %°, PCR %% B\ ClHER T 215
T 5 BIZFHRE (Genotype) BiH D, TNTNDE
MAEEBL, BEWCE U CHEMICHEAT 2 Z EABR
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HHBE Y,

BELR L a0 —DREMBIIOWTIE, BH
CIVEAEZ2HEETELF—XAbd oW
Escherichia coli DAL TIREFRENPE W0, BER
BIZEZALERH L,

AWETTIE, CPEAZ ) —= 7k ZHBE L
THFERHI % 4T - 7225, #ET DM R mSuper CARBA
DFHS, BBED CPE BN 2 F T 27-0HHT
HrLEZ BN, —H T, chromID™MCARBA i,
BB ILE WD, A7 VAT CPE OREHEAME 72
O, BGEEELTHEHT S UEDH 5. mSuper
CARBA 13, MEPM i @ non-CP-CRE %% [ 1% %
RIMEESEDHL LICERETARE, FHEZEERL
THRAT2LENH LD, HIBSHEE Shb AT
WARI % &7 CPE s BWRETHETE 5729,
A7) —= v ZHELE LTHERTHY), EELRR
EFEACLENBRARIIHFTTELLEILND,

vV &8

CPE I ERANICHIEE 2o TH Y, HE, FHIC
BWTLCPEZRERE LTI T LA 7 08FEL
TWwa7D, 51, BEOHLKHIEE S5 mSuper
CARBA 3 HRMNE W20, B4 B CRER
WWHERShAZLIZEY, T T LA 7B
RKOWMHEHICEMRTESLEZ N5,

A X OE B 32 B H ARRRBE A 2R
= FMEETREREL .
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Performance evaluation of screening medium for carbapenemase-
producing Enterobacterales
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Summary

The performances of “CHROMagar mSuper CARBA” (Kanto Chemical Co., Inc.) and “chromID™CARBA”
(bioMérieux Japan Ltd.) in screening for carbapenemase-producing Enterobacterales (CPE) were evaluated. We used
20 CPE strains (17 IMP-1 group strains including nine stealth-type strains, one KPC group strain, and two OXA-48
group strains) for the growth ability test based on the Miles and Misra method and the test in the presence of feces.
We used 27 CPE strains (24 IMP-1 group strains, one KPC group strain, and two OXA-48 group strains) and 137
non-carbapenemase-producing carbapenem-resistant Enterobacterales (non-CP-CRE) strains for the test performed at
the same concentration of 10 CFU/mL. mSuper CARBA showed a high sensitivity of 95% or more at 10° CFU/mL
in all tests, but that of chromID™CARBA was around 30%, suggesting the usefulness of mSuper CARBA. On the
other hand, mSuper CARBA had a specificity of 66.4% (91/137) in the growth ability test at the same concentration,
and we found that the MEPM-resistant non-CP-CRE strains tended to be detected as false positives. Although it is
necessary to understand the characteristics of mSuper CARBA, the high sensitivity for detecting CPE strains
including those of the stealth type is useful for screening tests, and it will contribute to the proper use of antibiotics
and the prevention of nosocomial infections.

Key words: CPE, screening medium, evaluation, stealth type, non-CP-CRE
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