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BT 5 EDBHEIESN TN BY,

¥ 72, meropenem (MEPM) ® MIC %% 0.25 pg/mL~1 pg/
mL LK<, BELHE SN AHROTITE, IV NARET—
CREARIPAET 5 2 L SN THB Y, European Com-
mittee on Antimicrobial Susceptibility Testing (EUCAST)
TlE, CPE®ODRAZ ) —= v 7L | T MEPM D ¥
H v M 7% 0125 pg/mL ICEEL TWA"Y, ZDh v
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WA v b 740125 ng/mL ZRET A LA HRET
Hbo EHIZART L — I, ceftazidime (CAZ), MEPM, IPM
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Table 2. Evaluation of agreement rates of MICs compared to dry plate

number of isolates with the stated differences in MICs

agreement rate (%)

antibiotics 3 2 1 0  +1 12  +3 (within*1 dilution)
ampicillin 0 0 0 110 0 0 0 100.0
pipelacillin 0 0 5 103 2 0 0 100.0
amoxicillin/clavulanate 0 0 10 99 1 0 0 100.0
sulbactam/ampicillin 0 0 8 102 0 0 0 100.0
sulbactam/cefoperazone 0 0 14 88 6 2 0 98.2
tazobactam/piperacillin 0 2 6 86 11 4 1 93.6
cefazolin 0 0 0 110 0 0 100.0
cefotiam 0 0 0 109 1 0 0 100.0
cefdinir 0 0 1 108 1 0 0 100.0
cefpodoxime 0 1 1 105 3 0 0 99.1
cefotaxime 0 0 4 88 13 5 0 95.5
ceftazidime 0 1 17 85 6 1 0 98.2
ceftriaxone 0 0 1 84 13 10 2 89.1
cefepime 0 0 5 95 8 2 0 98.2
cefpirome 0 0 3 89 15 3 0 97.3
cefmetazole 0 0 6 98 4 2 0 98.2
flomoxef 0 0 5 98 7 0 0 100.0
latamoxef 0 1 2 101 5 1 0 98.2
faropenem 0 0 4 99 7 0 0 100.0
meropenem 0 0 17 87 6 0 0 100.0
imipenem 1 0 8 94 7 0 0 99.1
aztreonam 0 0 15 82 11 1 0 98.2
ciprofloxacin 0 0 4 98 8 0 1] 100.0
levofloxacin 0 1 10 98 1 0 0 99.1
amikacin 0 0 7 99 4 0 0 100.0
gentamicin 0 1 7 95 6 1 0 98.2
colistin 0 2 4 103 0 1 0 97.3
fosfomycin 3 8 21 63 11 4 0 86.4
minocyclin 0 7 34 66 3 0 0 93.6
sulfamethoxazole-trimethoprim 0 1 5 93 10 1 0 98.2

BE1Z, MBL BEAR OB RE L 72 5 72,

ZZT4HM, EPGl O3EFEKZHEREOWEHIEL L O
DPA % Hlv» 7z MBL i A2 1 o K RS BE % 57 L 72 0 Tl
T 5

MEEFiE

1. EAEK

TR 2 P 2R B s B 5 & ONIE S M X D PR % 12 TR
HWEh, #IETHREICCTEHEMEEET 2R TE BT
7 &= — Ao RN R HME 110 % (CPE : 54 ¥,
non-CPE : 56 #) % I\ 7z (Table 1) @ WM IX, A F
LAINZ (HAXRZ P FavFryot) (-80C) TR
LR E, 5% by VIMEERER(HARAXZ b7 1 v
F v U ZHWT3HC, 18 KR DL LT 2 [a DL E kRS
BLIKREZ TV,

2. DPS192iX (Z& % MIC HIFE

LR E~Y Y 7 77— Y FEE 10 ICHEEL, 2025
LA Ia—F—krbr7ux CRUHMLY) RE LR
Wi e L7z A2 7L — ME EPGL 2 i L7z
BRI X CRAE, HEIERERES /-5 —
2= — b 192 CGEBHMLY) 2 HVWCTTL— DK%Y 2 )LiZ 50

36 HARBRMAEYSSHEEE Vol 32 No.4 2022,

uL T oW % 50 L, DPS192iX (ZHE# L 720 18 KEf £ 12
P X o THAM S N7z MIC % 5l v 72, 1l 52 SE A
1% ampicillin (ABPC), pipelacillin (PIPC), amoxicillin/cla-
vulanate (ACV), sulbactam/ampicillin (S/A), sulbactam/
cefoperazone (S/C), tazobactam/piperacillin (TAZ/PIPC),
cefazolin (CEZ), cefotiam (CTM), cefdinir (CFDN), ce-
fpodoxime (CPDX), cefotaxime (CTX), CAZ, ceftriaxone
(CTRX), cefepime (CFPM), cefpirome (CPR), cefmeta-
zole (CMZ), flomoxef (FMOX), latamoxef (LMOX), faro-
penem (FRPM), MEPM, IPM, aztreonam(AZT), ciproflox-
acin (CPFX), levofloxacin (LVFX), amikacin (AMK),
gentamicin (GM), colistin (CL), fosfomycin (FOM), mi-
nocyclin (MINO), sulfamethoxazole-trimethoprim (ST) ®
0FHNE Lice T2, HERE SN 2 VoW E HHE
THEFRL, &z EDRAICE ) HBPHE & HEHEIC X
MIC 25TE#E L72d DX RO G L L, &#MICIEHEH
EZ R L7z,

3. MERGFFREAICES MIC AlIE

L LT, F54 71— (LUFDP, %bHLE) %
Hwizo 2. LT W2 MEH U CHAMRW A M L, 100 uL
FTOT 2 VAGE LTz, 35T T I8 KRR, HMICLD
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Table 3. Evaluation of agreement and error rates compared to dry plate

. rate (%)
antibiotics B - -
category agreement — minor error major error  very major error
ampicillin 100.0 0.0 0.0 0.0
pipelacillin 96.4 3.6 0.0 0.0
amoxicillin/clavulanate 92.7 7.3 0.0 0.0
sulbactam/ampicillin 94.5 55 0.0 0.0
tazobactam/piperacillin 91.8 8.2 0.0 0.0
cefazolin 100.0 0.0 0.0 0.0
cefpodoxime 98.2 0.9 0.0 0.9
cefotaxime 98.2 09 09 0.0
ceftazidime 91.8 8.2 0.0 0.0
ceftriaxone 96.4 2.7 09 0.0
cefpirome 94.5 55 0.0 0.0
cefmetazole 93.6 6.4 0.0 0.0
meropenem 96.4 3.6 0.0 0.0
imipenem 96.4 3.6 0.0 0.0
aztreonam 82.7 173 0.0 0.0
ciprofloxacin 98.2 18 0.0 0.0
levofloxacin 94.5 55 0.0 0.0
amikacin 96.4 3.6 0.0 0.0
gentamicin 95.5 3.6 0.0 0.9
fosfomycin 83.6 155 0.0 09
minocyclin 85.5 136 0.0 0.9
sulfamethoxazole-trimethoprim 96.4 0.0 27 0.9

MIC %l L7zo B IR SCHICHE - T, BS
PRAF Y T2 VHEL TV S L DIFHROTRE L.

4. EPG1 &EXFHEE & D—BU4EDOFHM

DP Zx}iapg: e L CTEPGL & O MIC*1 FE—HEB IO
ATIT)——HFEEHEH Lz, 7T ——FFF, FhE
o MIC g T EIS B W TEPURE I LM (S), ik
B E (D B & Ok (R) &HE SNtk z i L, EPGL
EXIREETHT T) == L7285 % category agree-
ment (CA), —H25T TS F721E R DA % minor
error (MIE), EPGI %R 2% R0 S DA % major er-
ror (ME), EPGI %S »2oxf {4 R O3H % very major
error (VME) & L, CA, MIE, ME, VME ®#l4& % K
720 MIC =R OFMIEANL 2. IR LZ230%EAE L, 7
73 ——HEOFMIEANL 2. IR LA 30FEADI BS/
C, CTM, CFDN, CPR, FMOX, LMOX, FRPM, CL %
B 22 3K & L7zo &5 Y —1Z Clinical and Laboratory
Standards Institute (CLSI) M100-S26 ®7'L A 7 R4 » b
2D E e L7z,

5. DPAIZ& % MBL EEEHRHEEOELR

3K (CAZ, IPM, MEPM) ®OHFITo MIC IZx} L T,
DPA 2SI & N2 KK BT S MIC 251 KT 415D
L <3 8 LR L722#k % MBL AR & HE L, e
BgG 18 et DM 2 Lz BEPExiix, MBL A
# AL CPE B X U non-CPE & L 72,

= L
1. XFEEER & O—Buid D FEm
R HH] ORGP KT 5 MIC ©—3 % Table 2 IIRT,

MIC £1 &%= —F% 1% 864%~100% TH D, CTRX (89.1%),
FOM (86.4%) % B < 9 XTOIHH|T93% LLEZ/R L7, CA
1% 82.7%~100% T & b, FOM (83.6%), MINO (855%),
AZT(82.7%) % B AT 91% UL EE/R L7z, ¥ 512, VME
1£0%~09%, ME X 0%~27%, & & |2 MIE i 0%~17.3%
THo7z (Table 3),

2. DPA %R\ /- MBL #& ¥ E O

DPA 12X % MBL Bii#% % Table 42779 MBL EAER
1BHDH B, HHO MIC & K L T DPA #ZE# o MIC
AI8 A LL EAR T L 72 #k (X CAZ T535% (23/43), IPM T
37.2% (16/43), MEPM T 814% (35/43) T& h, MBL#
Hi#Z1X 90.7% (39/43) TH o720 MBL LHIE I N o7z
¥RiE, blawv:PEA Enterobacter cloacae 1%k, blane: A
E. cloacae 1 %%, blanei B4 Klebsiella aerogenes 1 #%, blaw.
4 Klebsiella pneumoniae 1 % CH o7z, 7z, MIC 734
UL EACF L72RRIZ, CAZ T674% (29/43), IPM T 55.8%
(24/43), MEPM T 90.7% (39/43) T3y, MBL fH ik
95.3% (41/43) TH o720 MBL & MBS N2 b o 2 BRI,
blavw:PRA E. cloacae 1#%, blaneP+fi K. aerogenes 1 ¥
TdH o720 MBL EER AL CPE B & UF non-CPE 1&, W
FTNOEFRIZBWTH MBL AR L HE ST,

% =

DPA % v T MBL ¥4 18 % Bt 97 2 S8 sz Ml o2 2%
BEOREIZOWTIE, A DPTRAZRY) TERZHE T2V,
4 nF 4 1%, DPS192iX % H\v:72 EPG1 o #5102 Ml & K
JEEB & O MBL # RS EE 2 3-4l L 720

SEHN R 2 P A O MERBFRA & 17 9 BE, SR IR 3 5 R
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TEWRETH > 720 72721, IPM BTt S 7z MBL A
Wd 28k (Wihd VIMA) fAfEL, MEPM Hhofrils
L0 3FEA TR 1 EAEToOMEE (953%) O
BRENZ EDDL, HHOEAZH VLI LTI DRER
MBL 2N T& 2 £ 25N 5, T/, WINOEFICE
WTH 4L LD MICIKRT 2R S 34 L 72 - 72 MBL
PEATRI 2 BRAFAE L7 (blavnz P~ E. cloacae 1#%, blawwa
A K. aerogenes 1#k). 4 WME L7z EPGLICEB W T,
MEPM, IPM ® 4% DPA &I~ = )V O /ML 1 ug/mL
THY, AFBEULEOMICKTZ A v b 7fEE L7SH134
ug/mL LL E o> MIC %783 HRIZE VT MBL ORI AT fE &
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Ke:TdH % modified carbapenemase inactivation method
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O 2 #1E DPA 46 F T CAZ SRS TEE /R L Tz, v
Fhb AmpCHI B-5 7 ¥ v —ER AT DHTHD T L 2
5, MBL & FERZ gttt AmpC Bl B-5 27 ¥ ~— ¥ &k
LCTWwW/zZ &2k ) CAZIZBWT DPA OHER LSS
Neho/zl ENE_ORENE LTEZLNDL, OB
PERED & 912, DPA (2 & % MBL A0 EDENETH -
T3, MEPM @ MIC %025 ug/mL L 1% /R L 7235 & 1%
mCIM 7 E OO A & A G &5 2 & T MBL O
W2sRe L E 2 b,

PLE X b, DPS192iX HSE#IEs2 17 L — b EPGI 1%, MIC
WEREEEAT BRI T, FERNES AR T & FIREIC MBL 2R
WOMGENSTTRETH ), HEMREICHEHTH S Z LAVRIEE
n7z,

X (73

1) Mathers, A. J., G. Peirano, J. D. D. Pitout. 2015. The role of
epidemic resistance plasmids and international high-risk
clones in the spread of multidrug-resistant Enterobacteri-
aceae. Clin. Microbiol. Rev. 28: 565-591.

2) Van Duin, D., D. L. Paterson. 2016. Multidrug resistant bac-
teria in the community: trends and lessons learned. Infect.
Dis. Clin. North. Am. 30: 377-390.

3) Patrice, N, T. Naas, L. Poirel. 2011. Global spread of
carbapenemase-producing Enterobacteriaceae. Emerg. In-
fect. Dis. 17: 1791-1798.

4) Codjoe, F. S, E. S. Donkor. 2018. Carbapenem resistance: a
review. Med. Sci. (Basel). 6: 1.

5) Yano, H, M. Ogawa, S. Endo, et al. 2012. High frequency of
IMP-6 among clinical isolates of metallo-B-lactamase-
producing Escherichia coli in Japan. Antimicrob. Agents
Chemother. 56: 4554-4555.

6) Hattori, T., K. Kawamura, Y. Arakawa. 2013. Comparison of
test methods for detecting metallo-B-lactamase-producing
gram-negative bacteria. Jpn. J. Infect. Dis. 66: 512-518.

7) Kimura, S, Y. Ishii, K. Yamaguchi. 2005. Evaluation of dipi-
colinic acid for detection of IMP- or VIM- type metallo--
lactamase-producing Pseudomonas aeruginosa clinical iso-
lates. Diagn. Microbiol. Infect. Dis. 53: 241-244.

8) HARMRMAE FARMALET A FEERBZR S - WHER R
A A BAEEER . 2017, WML A4 F, H
ARERRE 2%, IR,

9) Fattouh, R, N. Tijet, A. McGeer, et al. 2015. What is the ap-
propriate meropenem MIC for screening of carbapenema-
se-producing Enterobacteriaceae in low-prevalence set-
tings? Antimicrob. Agents. Chemother. 60: 1556-1559.

10) European Committee on Antimicrobial Susceptibility Test-
ing. 2017. Detection of resistance mechanisms and specific
resistances of clinical and/or epidemiological importance,
version 2.0.

11) US FDA: Class 1II special controls guidance document: an-
timicrobial susceptibility test (AST) systems; guidelines for
industry and FDA. Rockville, MD: US FDA, 2007.
https://www.fda.gov/medical-devices/guidance-documents-
medical-devices-and-radiation-emitting-products/antimicrobi
al-susceptibility-test-ast-systems-class-ii-special-controls-guid
ance-industry-and-fda 2021 4E 12 JJ 15 HH7E.

12) /WRTHE, Wl WARF D, il 2017. DPS192iX % fif
JH L7z Extended Spectrum p-lactamase 4= 4 o i
ZBI9 RS R 66: 649-655.

o
e

Vol. 32 No.4 2022. 39

(i
g

ft

4

ERNGYR T GERYE

=
=



244 ASAKGHLN - A

Evaluation of DPS192iX EPGI panel for antimicrobial susceptibility testing of B-lactamase-producing
Enterobacterales and diagnostic accuracy of metallo-B-lactamase producers

Sayaka Matsumoto”, Kenichiro Ohnuma® ?, Masako Nishida”, Mari Kusuki” ?, Nami Ishida”, Saori Kobayashi”,
Keisuke Nishikawa"”, Goh Ohji"? ?, Takayuki Miyara®, Takamitsu Imanishi"”, Yoshihiko Yano" ¥
"Department of Clinical Laboratory, Kobe University Hospital
?Department of Infection Prevention and Control, Kobe University Hospital
? Division of Infectious Diseases Therapeutics, Department of Microbiology and Infectious Diseases, Kobe University Gradu-
ate School of Medicine
" Division of Gastroenterology, Department of Internal Medicine, Kobe University Graduate School of Medicine

The spread of carbapenemase-producing Enterobacterales (CPE) is a global threat to public health. Antimicrobial suscepti-
bility testing (AST) results are necessary for optimal antibiotic management and infection control. In addition, because IMP-
type metallo-B-lactamase (MBL) is a dominant type of carbapenemase in Japan, a simple and accurate method for detecting
MBL producers is required. In this study, using 110 strains of B-lactamase-producing Enterobacterales (including 54 CPEs),
we evaluated the performance of a DPS192iX EPGI panel containing wells in which dipicolinic acid (DPA) was added and its
accuracy in detecting MBL producers. The antimicrobial susceptibility of 54 CPEs and 56 non-CPEs was measured using
EPGI1 and compared with that of dry plate ‘Eiken’ (DP) as the reference method. The MIC essential agreements were 86.4%-
100%, and the categorical agreements were 82.7%-100%. Furthermore, the detection rate of MBL producers defined as posi-
tive when the MICs of ceftazidime, imipenem, and meropenem containing DPA decreased by four times or more compared
with that without DPA was 95.3%. Eleven CPEs except for MBL producers and 56 non-CPEs were determined as negative.
Thus, AST using the DPS192iX system EPGI panel may be useful for detecting MBL producers in clinical microbiology labo-
ratories.
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