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29 (66%) ToH o720 MBL AR IZHT$ % SMA-DDST B X O MastAE-SMA @ PCR & O#E R —F =K% &
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H A o825 1R i M & % - Tw Y, ESBL, AmpC
BEIOMBLIE, 77AI FAALWMEBZ CTRIET L0
Rtk 5, F72, Blactamase # HEEEL TV A A D
HY, BEEIEBHIC Y72 > TEER 2 PR EI D IER]
%\, AETIEZ O X9 BB L, tazobactam % rele-
bactam (i} #} C & avibactam % vaborbactam) 7% & @ B-
lactamase FIEH] % B4 L7z B-lactam SAHUI LA W fE 72
25, MBLIZX L CINLOMEAIERN TH D, T2, €
N7 NFRPURSEIE MBL BEA T IZH L in vitro TR
%3 A, ESBL % AmpC O FIFFEAIC X o CTiMEIL 3 5
BERH D, 1o T, TNHOMMER % B2 IEE IR
5 Z E AT R AT I B & O SE I o o
B CTHEETH 5,

SEA P s PO B H A o Blactamase #H#E: & L T,
PCR % &2 & A @ THA & Piw 38 - B 2 w72 %31
BURAED D 505, BETHREICO W Tld ki & SR OFES
M SETORKEBEMMERICBVWTEBTE S L) b

LH WG 0 (T480-1195) AL RAF I ATEM X 1 Fith 1
T BRI 505 o S Gl A1 5
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T3 v, BHEMAEIZOWTIE, ESBL & AmpC A H
ORI L LT AmpC/ESBL# 7 1 A 7 (MAST-
DISCS Combi AmpC and ESBL ID set ; MastAE) (B 3 1t
#) BEWEN TV B 2S, Aik#id MBL & ESBL 8 & 0%/
F 7213 AmpC ZHKEAT AW TIEL { ESBL BX O/ F 72
X AmpC 28T A5 L IFTELVWEINTWBEY, Tz,
MBL 4 Wi % Bt 9 % Sodium mercaptoacetic acid double
disk synergy test (SMA-DDST) W@ ; 2 ¥y u p-5 7
¥ < —+¥ SMA P (SMA 71 A 27) CEHHLSE) bl
WENTWBED, RikFEIZ LR H S MBL DAL OEEE % 1%
MLABRV, itoT, ThHDRELZELH WL LT
MBL % & & B-lactamase #0084 1 % IEAE 128 52 2 &
HNEETH 5,

ZO XD BT L, AW TIE, Blactamase B
ARICRT AAEE LTl OMA G HLEIZ L % B-
lactamase MM (MastAE-SMA) #ER L, Ky T
WA L7236 & O BHET 217 - 726

MR EFE

(1) EREk

FRHIERFR SR BB X ORI o B fti i 2 © iR 55k
SNAF A I NI T-80T M RAE S L7z Escherichia coli
23 ¥k, Klebsiella pneumoniae 26 ¥, Klebsiella oxytoca 9
¥k, Enterobacter cloacae complex 3 # 3 X O Citrobacter
amalonaticus 2 ¥R DR 53-8 #k 63 ¥k, American Type Cul-
ture Collection (ATCC) 2# £ X U National Collection of
Type Cultures (NCTC) 5 BkDEEHER #R 7 #k, &1 70 ¥k % &)

HARBRM A5 MERE Vol 34 No. 4 2024, 29



280 PEIIES

il

Table 1. Bacterial strains.

No. of isolates

B-lactamase production - - - Total
C. amalonaticus E. coli  E. cloacae K. oxytoca K. pneumoniae
Clinical isolates 2 23 3 9 26 63
non-CPE
AmpC singular
CMY-2 7 7
DHA-1 6 2 8
ESBL with AmpC
CTX-M-1-group + CMY-2 1 1
CTX-M-1-group + DHA-1 2 2
CTX-M-9-group + CMY-2 2 2
CTX-M-9-group + DHA-1 1 1 2
SHV-12+DHA-1 2 2
CPE
MBL
IMP-1 6 5 11
MBL with ESBL
IMP-1 + CTX-M-1-group 1 1 1 3
IMP-1 + CTX-M-9-group 3 3
IMP-6 + CTX-M-2-group 2 2 8 12
IMP-6 + CTX-M-2- and -M-9-group 1 1
NDM-1+ SHV-28 + TEM-104 + CTX-M-1-group 1 1
NDM-5+ TEM-104 + CTX-M-1-group 1 1
MBL with AmpC
IMP-1 + Chromosomal AmpC 3 3
IMP-1+DHA-1 3 3
MBL with ESBL and AmpC
IMP-1 +CTX-M-1-group + CMY-2 1 1
Reference strains 4 1 2 7
ESBL singular
TEM-3# 1 1
CTX-M-15° 1 1
AmpC singular
Chromosomal AmpC¢ 1 1
ESBL with AmpC
CTX-M-9-group + CMY-2¢ 1 1
MBL
IMP-unsequencd® 1 1
VIM-1f 1 1
MBL with ESBL and AmpC
NDM-1 +CTX-M-1-15+CMY-62 1 1

(a); NCTC 13351, (b); NCTC 13353, (c); NCTC 13406, (d); ATCC BAA-2355, (e); NCTC 13476, (f); NCTC 13440, (g); ATCC BAA-

2146.

% & L7z (Table 1)o FfIR 7Btk o W6 W & B & OB
lactamase FAEMEDRERE, ATCC WHRDIEHS BILEH & [H
BB FETEML 72" F 72, NCTC OR#EHIL UK Health
Security Agency https://www.culturecollections.org.uk/
about-us/ncte/ DB EHR Z S L 720 R REHRIZAR 7 2
T A T FMAE SR T 1 MBS (SRAFLE:) 1% AT L, 5%CO;
ZMFT T 35T, 18 M2 LIRENI W72,

(2) MastAE

McFaland No.05 \Z§# L 7205 R RO W A I 2 — T —
by by MEREH (HRXZ b y) C8BA LR, &
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XEIHE ST, 74 A2 A Cefpodoxime (CPDX) 10 ug,
74 A2 B:CPDX 10 ug+ESBLIHL % #], 1 2 7 C:
CPDX 10 ug+AmpC BEH#I, 74 A2 D : CPDX 10 ug+
ESBL FHE#] + AmpC FHEH 2 Fh 2 nik®E L, 35C, 18
R UF RS2 L2, Bigetk, 74 A2 A~D oMIEME £
ZEIL, B R — 2 R—Y LCRAiSNTWDE 774
V&R TAmpC/ESBL#RI 7 1+ A2 ] & [H NV NREA T —
YEN T4 A2 Plus] OffiBWES =t 774 NV% [r_
DiscJudgement_2017] \CAD LY EE T o720 BB, HE
TUIYZLGUTO@EY ;0 |ABl, [AC|IBIU|A-
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D | 233 RT=2 mm O : ESBL (-)/AmpC (-), (B-
A) BXU DC) =5 mm 252 |BD| BLU|AC]| =
Amm DO 4 ESBL (+), (DB) B X O (C-A) =5 mm
EH5IC|AB|IBLU|CD| =4mm D4 AmpC (+),
(D-C) =25 mm X512 | B-A | <4 mm O¥4 : ESBL (+)/
AmpC (+), TOMMDEE @ HEA R,

(3) SMA-DDST

[ 3Bk & MBL BEA O Wk O A Fjiti L 720 McFaland
No 05 IZFEE L -0 LWk O Wiz I 2 —F— ¥ b U 11
FERFEWICHEAL, SMATFT 4 A7 EKBF 4 A7 “KHF
t 7 % ¥ ¥ A (Ceftazidime 30 ug & 4) (CAZF 4 X %)
(WML BXOKB T4 A2 P Au~xi s (Mero-
penem 10 ug &F) (MEPM 71 2 27) CREHLY) 250
PIEEE 16 mm & 725 X 9 ICHE L7z, $72, SMA 71 A
755 30 mm PLEBEN AT EICENEND 5 1T D CAZ
BLOMEPM 74 A7 % HCRkiE L 35T, 18 Wi 4f &
Ridg L7zo Kigeth, WASCEICHE S TRLIEM B X ORI @
B L, KPHERMT 4 27 0MIEMNEZ LY
SMA 74 A7 B L7-BiW 374 A 7 Ok 25, SMA
F A4 A7 EPHIET 4 A 7 OHuLE BT AN L
JFAS 5 mm B E3EK L 723541C MBL A &HE L7z,

(4) MastAE-SMA

McFaland No.05 [ZFH# L 720 R RO B E I 2 —F —
by b IERRHICEA L, MastAE (74 A2 A~D)
& SMA ¥4 A %7 % Figure 1 ® X 9 IZHE @& L 720 EHE % A7
BT 4 A7 2B 57209 T REERZHRIL, Hito
T TERE Lz, 74 A2 &k 35T, 18 BHIFR
B¢ L7, Batk, 74 227 B~D ORILMIERZBIZE L,
LM A2 CTEMTH 256 (BLIEAREEOSE b &)
3 ZF R FH L MastAE OF ZFEICHE > THE L 720
T4 A7 B~DowIhrEizideTicbBne, HIEM»IE
IEMT SMA 74 R 7 fNZ iR S 7z BHIERT I & 5R 72 35
&, UToO@YVICHELZ: 4 AZB, CBXUDOA
TCHIEHRZBD7H4E : MBL (+), 4 A7 BBXW
DD &ML % B0 7234  ESBL (+)/MBL (+),
FA4 A7 CBLXODOAMILTIEEZ RO 784 © AmpC
(+)/MBL(+), ¥4 A2 D OAHILTFTHE 2 RO 7254
ESBL (+)/AmpC (+)/MBL (+), ZoMio ¥4 &
NS

(5) #&HEE

MastAE Tid ESBL # & O¥ AmpC, SMA-DDST Tli MBL,
MastAE-SMA Ti& ESBL, AmpC 83X O MBL IZ22oW T, £
NENBIETREOKEEZ TV FAY vy —FE L, —&,
A—HB L CHERROEGEH L.

(6) MIC fEfE®E

BEBR R OB R T-RA R & W hr o ZHEHED
FERICHLED RO b 284, CPDX & MEPM @ MIC fi
% Etest £ 7R FF¥ 3 4 PX BX W Etest A B3 A MP (¥
FAY 2= VxR y) BH, RASCEICRE S THE L7z

i g
MastAE-SMA oI 7 KIS H % Figure 2 12783 . ESBL
A, AmpC #ERW B £ O ESBL/AmpC 4R Tld, Mas-

21 mm 21 mm

36 mm

Figure 1. Disk placement position for the MastAE-SMA.
(A): mastdisc A (Cefpodoxime 10 pg), (B): mastdisc B (Cefpodox-
ime 10 pg + ESBL inhibitor), (C): mastdisc C (Cefpodoxime 10 pug
+ AmpC inhibitor), (D): mastdisc D (Cefpodoxime 10 pug+ESBL
inhibitor + AmpC inhibitor) and (S): metallo-f-lactamase SMA
‘Eiken’ (sodium mercaptoacetic acid 3 mg).

tAE & FRE DO RHIE 2L 25588 5 7z (Figure 2 (a-c))o
MBL HApE 4 % <id, SMA ORHEEHICE Y 74 2 2 B,
CBIUDDOETE SMA 74 A 27 ORIZRLIET K % 20
7z (Figure 2 (d)). ESBL/MBL £ Tid, ESBL HEH
BT BT 4 A2 BBXOD & SMA ¥4 X227 OFICH
1K % 3280 72 (Figure 2 (e))o AmpC/MBL #EEH T,
AmpC HEHIAHFLET 5714 A2 CB XU D & SMA 74
2 7 QN HLEF % 2o 72 (Figure 2 (f)) o ESBL/AmpC/
MBL A CTid, ESBL BHEH & AmpC FHEH#] 1l )5 257F
AT D714 A2 D ESMA T A A7 ORICRLIET K% 720
72 (Figure 2 (g))o

MastAE, SMA-DDST 3 & Of MastAE-SMA DO#45: % Ta-
ble 212 7% 3. MBL JF # 4 1 # T 1%, MastAEB & O
MastAE-SMA Ol & & PCR & O 5 — % %13 100% T
# o 770 MBL 4 B B 12 B 1) 52 SMADDST B £ O
MastAE-SMA Diiji: & & PCR & O F—% % (MBL Btk
) 13 37/42 (88%) T o720 MBL2*2 ESBL B & 00/
721% AmpC /B Ri#ETIE, ESBL/MBL #4:#, AmpC/MBL
# 2 1, ESBL/AmpC/MBL LR O+ X TIZHB W T,
MastAE-SMA ® PCR —#(#%1d MastAE X ) HH o 72,

MastAE, SMA-DDST 3 & 0f MastAE-SMA @ ¢ 1A
DFER L PCR O RPA—HFE I WEATE L o 2B %
Table 3 I27R 9o MastAE ® ESBL/MBL # 2 B 12 B 1 %
PCR & OKiHFEA—F 16 FloHFHRiZ, ESBL (-)/AmpC(-)
2386, AmpC (+) 234 Bl X O ESBL (+)/AmpC (+)
WABITH o720 72, AmpC/MBL AR I BT B #EHRA
—# 4 %3 X O ESBL/AmpC/MBL JE 2L 12 31T 2 #5 - A
—FH 2B DOMNFRIZTRTESBL (-)/AmpC (=) THo 72
MBL A #E D 5 5 SMA-DDST Fatkid 5614 1, IMP &Y
MBL £ & VIM B MBL AR AN ZN 1B L O
NDM # MBL #2E R A% 3 $1TH - 720 MastAE-SMA & PCR
L DOFERA 3L 6 BB L OHEARES HIE, WIhd SMA-
DDST B X 08/ % 7213 MastAE T PCR & D #§ $: A4 — 2
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Figure 2. Representative inhibitory effects for the MastAE-SMA.
(a): Escherichia coli producing TEM-3 (NCTC 13351), (b): Enterobacter cloacae (NCTC 13406), (c): E. coli producing CTX-M-9 and CMY-2,
(ATCC BAA-2355), (d): E. coli producing IMP-unsequenced (NCTC 13476), (e): Klebsiella pneumoniae producing IMP-1 and CTX-M-1
group (clinical isolated), (f): K. pneumoniae producing IMP-1 and DHA-1 (clinical isolated) and (g): Citrobacter amalonaticus producing
IMP-1, CTX-M-1 group and CMY-2 (clinical isolated).

Table 2. Results obtained using the MASTDISCS Combi AmpC and ESBL (MastAE), Sodium mercaptoacetic acid double disk syn-
ergy test (SMA-DDST) and MastAE-SMA.

Number (%) of assay result of: Number (%) of MastAE-SMA result of:
PCR confirmed strain MastAE SMA-DDST AmpC and/or ESBL detection
group (no.) int ot MBL
concordant discordant "M positive  negative  concordant discordant R detection
pretable pretable
non-CPE (28) 28 (100) 0 0 nt nt 28 (100) 0 0 na
ESBL (2) 2 (100) 0 0 nt nt 2 (100) 0 0 na
AmpC (16) 16 (100) 0 0 nt nt 16 (100) 0 0 na
ESBL/AmpC (10) 10 (100) 0 0 nt nt 10 (100) 0 0 na
CPE (42) 12 (29) 23 (55) 7 (17) 3788 512 31 (74) 6 (14) 5(12) 37 (88)
MBL (13) 10 (77) 0 3(23) 12 (92) 1) 12 (92) 0 1(7) 12 (92)
ESBL/MBL (21) 15 16 (76) 4 (19) 19900 2 (10) 12 (57) 6 (29) 3 (14) 18 (86)
AmpC/MBL (6) 1(17) 4 (67) 1(17) 5 (83) 1(17) 6 (100) 0 0 6 (100)
ESBL/AmpC/MBL (2) 0 2 (100) 0 1 (50) 1 (50) 1 (50) 0 1 (50) 1 (50)
Total (70) 40 (57) 23 (33) 7 (10) 3788 5(12) 59 (84) 6 (9) 5(7) 37 (88)
nt, not tasted; na, not applicable.
o TWAHBITH 72, P L7
MastAE 122 W TAR OB R W Tdh 5 MBL FEEA D
=z = ESBL B8 X 0%/ F 7213 AmpC AR 39 5 £ oG

b b, Blactamase #BEEUEE AW IR L RS INFETIIVL OPWMENRSINTBY, wihd Rafakis
A 7l 5 1 0 Bl 7 ZI AR AL 5 MastAE- ERLTWAY, RBEHIB VTS MastAE 1& MBL JEpE/E
SMA Z2%% L, MEFHREEZI-NVIFAY ¥ —FELT, D ESBL B X 0/ F 7213 AmpC MEAERHICBWTPCR & D
T L B TR & G L 7 b R —ER & i —R1Z 100% TdH - 72 (Table 2)o 72, MastAE-SMA
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LIABDORERZR L2 ED S, SMA T4 X7 OB
MastAE @ MBL JE A H I B 2 ESBL 8 £ 0V F 7213
AmpC OEHNHEE RIFTE 5\ 2 E27RE S 7z, MBL
1% ESBL BHEAI I & AmpC FHEFNIC S BHE S N Wiz,
MastAE O 7 1 227 A~D I2&4 & 5 CPDX % ESBL 3
O/ 7213 AmpC D EEENE & IR ICT X THRT 5o
$ - T, MastAE Ti&, #F L, MBL AR X ESBL B X
O/ % 7213 AmpC @ A bH & 9 ESBL (—)/AmpC
(=) FRTHERREORBRELLIENEZOND, 2O
P R IZ DT E MastAE O AT X @ Limitations TH &
BENTWBH, £ MBLADESBLB X /%7213
AmpC FEAER PR T MastAE 2 #ad L 72 B3~ S L
LMY IRFTICHE SN TRV, RifsETId, MBL
72 ESBL B X 08/ %7213 AmpC AR BEDZ < A5 MastAE
TlakoiEy ESBL (-)/AmpC (=) F 7213 B EARRED 5
B, KBEEEIZHIT S MastAE & PCR D # 5 — I3
0~17% 288 & -7z (Table 2)o — 7, ARWFEDOHH O M
& LT, ESBL/MBL #4: % T AmpC(+), ESBL(+)/AmpC
(+) & 7% 2 RN BRI AR ENEN 4 B9 20D 57z (Ta-
ble 3)o MastAE ®5F 1 227 CB X U/F 7213 D THIEH &
RO OENT=Z e, MF4AZI@ELTEENS
AmpC FLERIDPEHREIC R AL P DOFBEEZ LIF L2 LA
RIEE N5, AmpC BLEH AT IMP B MBL 125 2 % 5582
DV, ZhFEFTIE, AmpCHER OO ED>TH 5 Clox-
acillin @ E M & » IMP % MBL 7 4 # ® MEPM @ MIC

PIET L7z 0#HEDH 5% MastAE O 3H#|TH 5 CPDX,

ZLTMastAED 74 A7 CBLXUODICEHEFEFN S AmpC
FLEANCB W T L AROHERPRE TV LN L) 2, SHE
5% LGS LEEE Z b,

MBL LB R34 % SMA-DDST # & Uf MastAE-SMA
@ PCR & O HR—3FE (MBL M HERE) 13 & H1288% &
[71%:CT3 - 72 (Table 2),

NDM %! 35 X OF VIM %113 SMA-DDST TRtk & $5E S h
RFTVWIEDPHEINTB Y™, RFFEICBWTH NDM A
MBL B B L OF VIM # MBL sEZEH X, $T-_T ORI
SMA-DDST, MastAE-SMA D i TREMED MR & % 5 72
(Table 3)o NDM %3 X 0° VIM B! MBL BEZE R S8 L Tl
EDTA "B TH % L OHEH D %75, IMP B MBL 4
WASKERGT % i 0 B bAEOBAEDEFEE LTIE, F—ER
ELTSMA #lva 2 &SN 5, T4, IMP HY
NDM #3 X O VIM £! MBL A K O3 X CTICH 72 BLE
#] (Sulfamoyl Heteroarylcarboxylic Acids) 25#t 45 & T
By, BomREGMMEsIZENS", SMA-DDST Tl (£
OPRHEIRZMET) PHET 1 2 7 B3 Ik MiE
BEPREVYA, SMA 12X 5 ZNR U EORHIER K55890
124 < % B, AmpC/IMP %! MBL # 2k B T SMA-DDST #%
Btk & 7 - 72 Witk (AMU 990645) Tix, MEPM @ MIC A%
0.25 ug/mL & % fti T & b, SMA-DDST IZ B 1F 5 MEPM
F 4 Ay HMOB I EEA 23 mm & K& {, SMA 7«
27 & BHIER OIEKA S5 mm A & 572 (Table 3)o
AW #kIZ AmpC/ESBL BEAER TH - 722 & » 5, MBL A
fESI N2 LTH AmpCIiC L) CAZ DS fRsins 729,
CAZ ¥4 A 2712 % % SMA-DDST & BatEAb L 72 & & A3kk 4
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R—=FDFEHE LTEZ 5Nz —F, MastAE-SMA Tl
AmpC/ESBL FEAR & LTHRIEBEENTEY), PCROMER L
—% L7 XoT, MEPM ® MIC fi2¥M& <, ESBL B X 1%/
F 721% AmpC OB EBEADE 2 H 15 MBL BEA BEWVF IZ
® L Tl, MastAE-SMA % SMA-DDST & D &Ry & % 2
b7z, W2, ESBL/IMP & MBL # 4 W (AMU 990590)
TlZ SMA-DDST B, MastAE-SMA [tk & 5720 20
FRIZ O W TR AW 7275, MBL 8 X OF ESBL j# 4: LLAL o
CPDX it PE#F %247 L T\ 2 WHEME 2RI S b, ESBL,
AmpC, MBL D4to CPDX Mttt & LT TEM-1 % OXA-
30 B-lactamase DL, R—1 Y OEEIHE SN TV DY,
IO L) BREKRTIE, CAZ, MEPM % EHEOIHEE L
W5 ZENRELRGERD SMA-DDST BENTH L EEZ D
n7z.

ARBFEIZ BT 2 MALEORF L LT, WHLWHIZ ESBL
BIO/ T3 AmpC EAER (hvsxRA~w—YIEEL) O
H VS LHER TS BIE RS Eh T nizo, 2
D X9 BB LT MastAE-SMA HYE L < &5 fE 2
HENTVRWZ E23%IF 5 A, MastAE-SMA 13 ESBL,
AmpC, MBL D@ CPDX 4#E% % (Klebsiella Pneumoniae
Carbapenemase, OXA-2-like, OXA-10-like 72 &) % A3
LWk, R—1 YERZ L Blactamase BLA o CPDX i 1
BWr2 a3 AWK TIZIEL CHENSTERWIEPEZLN
%o F72, CPDX %4 L %2\ OXAA48like Z M52 &
IET&E R\,

FEEEE L C, MastAE-SMA i MBL 7*2 ESBL B X "/ %
7213 AmpC FEEH O & MIZ BT MastAE X O BN 7-55 1
ZR L, MBL ®#RIZ3B Tk SMA-DDST & [d 45 0 #& F
ERL7ze $E5 T, bAEDEEZEE L7254, MastAE-
SMA (3 R EWMAE SR I12 515 5 ESBL, AmpC 3 X O°
MBL EAEHENOE—RINE LTHATEL D EEZ b,
2720, EROBMBEEOBRFIZOVWTIIEET 2LEN D S
LEZ2 %,
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Development and evaluation of a new phenotypic method for detection of extended-spectrum-,
AmpC- and/or metallo-B-lactamase producing Enterobacterales

Mina Takayama", Daisuke Sakanashi”, Yuzuka Kawamoto”, Narimi Miyazaki", Tomoko Ohno",
Atsuko Yamada”, Akiko Nakamura”, Hirotoshi Ohta”, Hiroyuki Suematsu”, Chida Sumie?, Jun Hirai" ?,
Nobuhiro Asai” ?, Nobuaki Mori” ?, Hiroshige Mikamo" ?

YDepartment of Infection Control and Prevention, Aichi Medical University Hospital

?Department of Clinical Infectious Diseases, Aichi Medical University Hospital

Efficient detection of extended-spectrum B-lactamase (ESBL), AmpC B-lactamase (AmpC), and metallo B-lactamase (MBL) is
a challenge in clinical laboratories. In this study, we developed and evaluated MastAE-SMA, a new method for detecting the
B-lactamases, by combining MASTDISCS Combi AmpC and EsBL ID set (MastAE) and sodium mercaptoacetic acid double
disk synergy test (SMA-DDST). MastAE-SMA, MastAE, and SMA-DDST were used to test 63 phenotypically and genotypi-
cally well-characterized Enterobacterales clinical isolates and seven reference strains (including two ESBL, 16 AmpC, 10
ESBL/AmpC, 13 MBL, 21 ESBL/MBL, six AmpC/MBL, and two ESBL/AmpC/MBL), and the results were compared with
PCR results. MastAE and MastAE-SMA showed 100% (28/28) agreement with the PCR results for ESBL- and AmpC-
producers, and 7% (2/29) and 66% (19/29) agreement, respectively, for MBL and ESBL- and/or AmpC producers. For MBL
detection, SMA-DDST and MastAE-SMA showed 88% (37/42) agreement with PCR results. In conclusion, MastAE-SMA is
an effective method for more accurately differentiating B-lactamases in MBL and ESBL and/or AmpC-producing bacteria.
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