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L2277 T4 7 b EEIND R EARE A KA
ZEEE o TWwh, 2OX) BRI, S, 2014 4
1213 CREIC X 2 JEGUEDS 5 FUKGHE L L CTHRE s
72V 72, CREICX BIEGUIEDIETH 2 4 L 72 2
yT7F)VATIE, AAMNREI—EEAR (carbap-
enem producing Enterobacteriae : CPE) 2 X % J&%
HETIXFE D 26%~44% & &, A IV N A LK
TEWIC X 5 IRGWE & LI % LT IF 2 HEEnT &
MG ENTEBY, CPE X CRE ORMIMIL L ) E
PCTHHYY, Larl, BIEREALOMEZEI PR
FEOMICHEOWEICHEHGEEZMHL WL L0
D, % HY16 R DL EOMARH % 22 L T\ 5, MIC
fili 2 & SEHN A % 589 W ai2id, X HIC—HMfEEmR
AN L T b b FEAHIMER %2 MaE A0 LI
B35 & L TPIREORER, S HIEZEOT 7 b
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NEEETHEEZLNAID, &5 7% 5HERH
DGR EFEFNT V5B,
AEARIZCTHZE, Rl Sk o
& DPS192iX (LLF DPS192iX, SMfib%:) 1%, HH
OWHEZHENEN SRV THE K54 T L— b %
WF (192 7 = V) CRBIEE:) % Fwv T 1R 51
Y VDM % Hdg L MIC 2 5§ 5 2 & 25T R
(A RT 14 v 7B AR B TH 5,
F72, IEPHIE AR 0S4 L Tdh 5 EPOL & 192
v )b, 33FEBDIHA & BEWTHET, LROPUH S
ZEXDIERGEEC—EICNET 52 LD TRETH
%o EPOL & MR MIC IE DM B 2 Ma) L 72 i
WZBWT, BEIEASTH L EHEENTHED, 6
ST 2 ARERH L ANRF L ZRED MIC 2575
WHRIZBWTO—FEIC oW T OREIE 45 TiE %
Wy Z 2T, AMiErTIZ CRE % ESBL j#E#k 7z &
DK & JH T EPOL & DPS192iX & o351 %
ZWO—FEZ WA L, 1B MIC 6% R4
BHA T A v 7 BERE & H 72 3H T o0 R s B
XU CPEDAZ ) —= ¥ FREDWEEMIZOWTHR
A Z L2k, DPSI92iX DEFFEMAEICB T4
FE % 3R L 720

MEEFE

(1) EHE%

T KRR IR R BB & O S HIX o0 PR it ik
TR S, EE TR RN ME ST 2R
T&7 BT 7 ¥ ~—CHEANEO RGP B 89
(ESBL £ 4 Wi 23 %, AmpCHIB-5 7 % v — ¥
(AmpC) FEA T 22 Bk, # VN k< — Ve (CPE)
44 #k) B X O Escherichia coli (B~ 7 ¥ ~<—+¥ Ik
A) DERR G BERR 10 Bk 2 T 720 0P i 3 o 1 AR
PR & i = 7 8E Table 1 IR T ) TH 5o
CPE BEICH 4 20 E#E L LC, ESBLEARK L L O
AmpC AR Z A VAR A< —VYIEEAR (JE CPE
) & L7ze WIERHRIZ, » Y b U3 (SRFLZ)
FRBEAFLIINVY RZ U FavFry o)
(=80C) THRAFL7-BIME I 2 —F—b ¥ F V¥R
¥ (HABDA) %MW T 35CISHEHILLE T2
VL ERRAREZE Lok E v 72

(2) DPS192ix IZ& 3 MIC BIE

FEHbkE Yy 2 77— 5 v FEELOHREL,
ZFOBUL % Ia—5—kry br7aR (EHMLE)
WIRA LR E Uze SERNRZ M 2 7S R v id
EPO1 %\ 7z MR 2 & CIRAIE, B4R
ZHWTTL— bD& Y 2 VI 50 uL FO R % 70

L, DPSI192iX \Z##k L 720 18 BRI HIC X - C
FEAHLS 72 MIC il % GFA T 720 0 3641,
ceftazidime : CAZ, cefepime CFPM, aztreonam :
AZT, imipenem : IPM, meropenem : MEPM, gen-
tamicin ¢ GM, amikacin : AMK, minocyclin :
MINO, levofloxacin : LVFX, cefpodoxime : CPDX,
ceftriaxone : CTRX, cefmetazole : CMZ, dori-
penem : DRPM, faropenem : FRPM @ 14 3£ #) & L
720 F72, HEoZ SN-EERE BHRER L, 508X
T I VOHENR LD E LPIBEEEEED D DRREF
Bk & U7zo MIZESEHNE CAZ, CFPM, AZT, IPM,
MEPM, GM, AMK, MINO, LVFX ® 93 #] & L
720

(3) CLSI HERFFIREICES MIC BIFE

xR LT, FF4 7L — 1 DP31 (BLF DP31,
KWHMba:) 2Rz, (2) LM URW A A L CBf
WA EL, 100ul 927 = WANHGEL 7, 35T
T I8 MRl A%, HHICL Y MIC #HE L7z, HH
I2& 25 MIC OHI%EIF, a2 ¥ bE—V Y 2 VOREEN
FtE DA EH 7 = VO E DDA CHE W
P& L7,

(4) MIC —BE & H 7T Y —HE—BEROFE

DP31 ZxfHaE: & LT EPO1 & @ MIC D —3 = %
RKD7zo MIC &I~ LB —REe
L, MIC 2"K/h =1 HEOFMHANICH L, £1E%=
—FEL LTI Lz, £hzho MIC 5 /731
BT, LHRIEIHT &M (S), HEEmE (D
BLOmWM®E (R) LHzEshkExrltixkL, #7573
) =233 L72¥;A % category agreement (CA),
AT T) ==L %RH» o724, minor error
(MIE, 1#7®—3), major error (ME, EPOl 2%
i 2o R BREE A EME) B X O very major  error
(VME, EPO1 ASEEAE 225 BEEASTHE) @ 3212497
L, CA, MIE, ME, VME O ZFNENDEE %K
O 720 FHliZERNE CAZ, CFPM, AZT, IPM, MEPM,
GM, AMK, MINO, LVFX® 93 #K & L7 & 7
T1) =13 CLSI MI100-S27 7L A 7 R4 v MDD
e L7

(5) THMAEHIE ICET 5 EBEREOKRE

CPDX, CTRX, CMZ, IPM, MEPM, DRPM ®
6 AN BT, 18 R ICH 1k & Hw S vk & i
PEkkE LC, ESBLEAW, AmpC iAW, CPE R
DF AN DWTHIE LRGNV 720 EBIIGTRC 7
4274 v 7L Y TREEICHBI RS N
MIC i % 4 A [n) S \ZEFA L, WPEfE o8 L 7o R a8
el & 2 OMBOEGOE L% 1 M Z & 2 RET i
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Table 1. strains and genotypes used in this study (n: number)

Carbapenema§e—pr0ducing =44
Enterobacteriacae (CPE)
genotype n
IMPI*!
S. marcescens 7
K. pneumoniae 4
E. cloacae 3
K. oxytoca 1
C. freundii 1
P. rettgeri 1
M. morganii 1
IMP6*!
K. pneumoniae 9
E. coli 6
E. cloacae 1
K. oxytoca 1
S. marcescens 1
GES*!
E. coli 3
KPC*!
K. pneumoniae 2
NDM-1*!
K. pneumoniae 1
SMB-1*!
S. marcescens 1
VIM-2%1
E. cloacae 1

non Carbapene.zmase—producing n=45
Enterobacteriacae (non-CPE)

genotype n
CTX-M1*2

E. coli 4

K. pneumoniae 1
CTX-M2*2

E. coli 1

K. pneumoniae 1

P. stuartii 1

P. rettgeri 1

P. mirabilis 1
CTX-M9*2

E. coli 5

K. pneumoniae 3
TEM*?

E. coli 1

K. pneumoniae 1
SHV*2

E. coli 1
AmpC*3

E. coli 15

K. pneumoniae 3
ESBL + outer membrane**

E. coli 1

K. pneumoniae 1
AmpC + outer membrane **

E. aerogenens 1

K. pneumoniae 1
AmpC +ESBL

E. cloacae 1
AmpC +ESBL + outer membrane**

E. coli 1

*1 IMP1, IMP6, GES, KPC, NDM-1, SMB-1 and VIM-2 are carbapenemase producing genes.

*2 CTX-M1, CTX-M2, CTX-M9, TEM and SHV are ESBL producing genes.

*3 AmpC are plasmid-derived cephalosporinase producing strains.

*1 Quter membrane indicates variation of outer membrane protein-horboring strains such as porin loss.

TR L, MR (cumulative resistance rate ;
CRR) & L THHT L 720 #5385 © BB 1 3 5% 50%
(CRRx) B & 1" 90% (CRRy) 123E$ % £ TR (time
required for CRR reach to 50% (TCRsx) or 90%
(TCRw)) % Itigchieat L7zo

6) DIWNRXI—EEEERI Y-V TRE

& L TO FRPM DO At O S

AAIXT 4 v 7 BERETREER S L7z CPDX, CTRX
B LU FRPM 0 1 W2 FEsk S iz MIC % #£ 5
&AL, CPE &L IE CPERO KRB VTS
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FE RS Tl e TE - RoBE &2 HM L, 28
BT L7z FRPM IZDWTId, MER M5
MIEEEIC BT 5 MIC 75 4 pg/mL L E% 7R U722 #E
L ZnE A% CPE #B X OJE CPE #clbik L, #
WNRAR—EREEWAZ ) —= 0 7L LTORES
JOYRREZTH L, ZOA %L BGEEL 720

(7) FRPM DIl V5 o [l 7 & O #EaHENT 1213
MedCalc (ver.16.2, V¥ —) z v, ¥2 REZ1T-
720 p<0.05 ZAFRAKIEL L7z,
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Table 2. Evaluation of agreement rates of MICs (a) and categories (b) compared to DP31

(a) MIC agreement rates

No. (%) of isolates with the stated differences in MICs

agreement rate (%)

antibiotics

-3 -2 -1 0 +1 +2 +3 within £ 1 dilution  complete
ceftazidime 0 2 11 69 5 1 0 96.6 784
cefepime 0 0 74 8 1 0 98.9 84.1
aztreonam 1 0 5 73 8 1 0 97.7 83.0
imipenem 0 2 19 61 6 0 0 97.7 69.3
meropenem 0 1 7 77 3 0 0 98.9 875
gentamicin 0 0 4 44 38 2 0 97.7 50.0
amikacin 1 0 11 56 20 0 0 98.9 63.6
minocycline 0 0 3 66 19 0 0 100.0 75.0
levofloxacin 0 2 5 76 4 0 1 96.6 86.4
(b) Category agreement rates
o rate (%)
antibiotics
MIE ME VME
AMK 98.9 11 0.0 0.0
MEPM 97.8 2.3 0.0 0.0
GM 97.8 2.3 0.0 0.0
CFPM 944 5.6 1.1 0.0
AZT 93.3 6.7 0.0 0.0
CAZ 92.1 6.7 11 0.0
MINO 92.1 79 0.0 0.0
IPM 91.0 79 0.0 1.1
& ) T, CTRX TCRs x4 ¢, CTRX TCReld 11 I

(1) x388i%x & O—Britnigst

B A DR E AT 5 MIC HOMEE 2 & Z D
¥R¥% Table 2a 2R U720 15525 %% 96.6%~
100% & BAFCTH - 720 84— 1L 50%~875% T
HY, 73y FRHER ETEPOL AVEAL & &
LA ZR L7207 3 —H5E —FEIL 91.0%~
98.9% TH 1, 4 AMK (989%), MEPM (97.8%),
BLOGM (97.8%) TRIFTH o720 EHIZ, VME,
ME 3 X O MIE @[t &%, VME : 0~1.1%, ME : 0~
1.1%, MIE : 1.1~79% T& 72 (Table 2b)o

(2) BIEFMBEMEHEE CICETIEBEEZD

=L H

ZHEP-F 7 ¥~ —EHEARICB T 5 BRI MR
(CRR) % Table 3 127% L72o ESBL #ERIZHBWWT,
CPDX 3 X OFCTRX ® TCRs & TCRy & K72 & &
%, CPDX & CTRX 312 TCRs i3 4 HH, TCRwid 7
W CTd - 720 CPDX TiZ 3 B2 & 8 i (P34 4.9
BERY), CTRX Tid 3 BFfA 5 12 BERY (CF39 5.1 W)
T OBIB AT RETH - 720 KIS AmpC 2L B

], CMZ TCRx 13 6 5[], CMZ TCRy i 11 BT
D, CTRX Tl 3K 25 18 Wi (P34 6.2 K [H) T,
CMZ Tl 2 R[> & 13 e CF¥ 62 FER) Ttk
DORBHAEETH - 720 AmpC HEAH 2B W T CPDX
®D TCRy & TCRyIZ 4B THY, CMZB L O
CTRX L B L CTHUNICTHE ORI T TH -
72o CPE #25\>Tl% CPDX TCRy(Z 4 R, CTRX
TCRuo 1 5 W & Mied TR BN AR T & 720 —
J5. AN G L RO IPM Tid TCRso & 6 I3 7Y,
TCRo I& 11 BE[E & 3 WA S 11 B (P39 5.8 )
Tl PEDOHER AT HE TH - 7255, MEPM & DRPM T
1%, MEPM TCRs & 11 B, MEPM TCRew (& 14 I
M, 2L T, DRPM TCRyid 10 K[, DRPM TCRy
13 15 B & MEPM % DRPM O ORI IZ R v
LT 15 PR, 395 9 KEH & oW %2 Z L 72,

@) HIWNRZT—EEEFAI V-2 TRE

&L TOHRMOTME

FRPM fiif % #% 12 CPE # T 42 # (955%). 3k CPE

BETO6M (133%) & CPEFECTIECPERE L IR L T
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Table 3. Evaluation of utility for rapid detection of antibiotic-resistance using monitoring function of DPS192ix
number (n, ; :
antibiotics nber () _ TCRs (hr) TCRo (hr) 2Verage time required to
total  resistant strain (%) detect reisitance (min, max)
ESBL cefpodoxime 23 20 (87.0%) 4 7 4.9 hr (3hr, 8hr)
ceftriaxone 23 21 (91.3%) 4 7 5.1 hr (3hr, 12hr)
AmpC cefpodoxime 22 22 (100%) 4 4 3.7 hr (3hr, 5hr)
ceftriaxone 22 9 (86.4%) 4 11 6.2 hr (3hr, 18hr)
cefmetazole 22 7 (77.3%) 6 11 6.2 hr (2hr, 13hr)
CPE cefpodoxime 44 41 (93.2%) 4 5 4.2 hr (3hr, 12hr)
ceftriaxone 44 1 (93.2%) 4 5 4.3 hr (3hr, 14hr)
cefmetazole 44 9 (88.6%) 4 11 4.5 hr (3hr, 14hr)
imipenem 44 8 (40.9%) 6 11 5.8 hr (3hr, 11hr)
meropenem 44 37 (84.1%) 11 14 94 hr (4hr, 17hr)
doripenem 44 34 (77.3%) 10 15 9.3 hr (4hr, 15hr)

*TCRs0, TCRoo; time required for CRR reach to 50% (TCRs0) or 90% (TCRoo)

Table 4. Evaluation of detection accuracy for confirmation of resistance at Shr as

CPE screening test

No. of resistant strain (%)

antibiotics sensitivity (%)  specificity (%)
non-CPE (n=45) CPE (n=44)
faropenem 6 (13.3) 42 (95.5%) 95.5 86.7
ceftriaxone 28 (62.2) 39 (88.6%) 88.6 378
cefpodoxime 40 (88.9) 39 (88.6) not calculated  not calculated

*p<0.05 compared to non-CPE

HEIZEHE (p<005) Tdh o 72 (Table4), 72, CTRX
WM%iGEﬁLIU#UE#T%n%n%Md
622% LI CPEBCTHEETH > 72, —J, CPDX
fit PE#k & CPE # 3 X U9 CPE T2 N2 88.6%,
889% L ENHD LN Lol D EOKREZ AT
Z, SR p COM MR X 5 CPE O AS B
i&, FRPM TIZJ&JE 955% - 45 HEE 86.7% T » 7=
A3, CTRX (#1 v b 74 4 ug/mL) T3S 88.6% -
HRELE 378% TH o 720

% =
J4FE, Antimicrobial stewardship (AS) A%Erg &
NCEBEINLPT, HRip2IERHIC MIC % #llE 3
LIENFTETEEE > TWD, 5F TOHHFK
ZVEREIE T VA 7 B v bSR VR FHT 5D
FTH Y, W] HE 72 3H ORI & FHAH B X
nTwiz, —J5, DPS192iX 13 1 #HZ> & 6 B
WEREICL D MICOWEE A A 2T 14 v 7 BRRBIC
£ BB R ERE SRR L 2> THB Y, ASITHM
TELWEBLEZOND, JEICHEMEICH V7 B-
40  HARERR

WA MRS Vol 28 No.2  2018.

T 7y —YREAWE, BEREOMBIC L RHRILk
THY, IVEVHERHEIRD NS,

EPO1 % M\ 7= 454 B~ 7 & ~ — ¥ i A= I DIl 3 B
MU O P 5 A H i, xR & bR L < MIC —3% b
BIfFCHolo 7TI/727) 3V FREAMK BL O
GM C EPO1 725l & Ik L€+ 1 2 & 8% L7 fk
ML L B BERWRMETH o 7225, HTF T ——5
RIFZNZFN089%, 97.7% TH Y, VME & 7 5 #k
B, A7T)—HECIEELAVWRETH -
to%®%ﬁKBmT§VMEk&otﬁ@WMT
1# (1.1%), ME %S CAZ 3 X 0 CFPM T 1 # (1.1%)
FTOTH Y, EPOl OEZMEH B2 IIBFEEOEm DL O
ThbIEHIRBEINT,

WIZDPS192ix DA A AT 4 v Z7HREICIER L, 3
FITE D BRI 0 A PRI DWW TEMI L 720 K0T
PERNC X 2 BEHE O I Il & RIRITES < 720121
WA 5P SR AT B RS R R PU R M & A5 % e
EIDERIMICHE T LI EPHEETH b AIT
CPE X 0 ¥ B4 A%i5 v ESBL 2B # % AmpC 7
AW T AN VE ORI AT e TH IS HEFKRT
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HHTEMD, FE3ML T 2 2 RETH S CPDX
% CTRX b ME 1272, ESBL &2 ®, AmpC
A 3B X O CPE 2B WT, CPDX Tl 50% D #kAs
4 TR, 90% DOFRADY 4~T7 R CHPEMERRATTRETH -
720 CTRX 122\ T, CPE ® TCRy 3 5 F:R, ESBL
AR O TCRw (& 7 Wi, AmpC EAE O TCRy 1 11
Wi & AmpC B AR T 2514 & ) T & % F TR
EETLMDL L, WENORER T D FU iR
ERASUTBEZ: CPDX ICH~X, CTRX 1& AmpC w2 &
% B ERE RO G5 & U CTAE T 5l it
R RNz, AR ERMG 7 RARE T A &
T4y 7 BERBIC X 0BRSS N R R TR L
DWMERDRETH 5 2 L%, Ak & B 1G4
V—F EFRPICTIESER oG E 1T 2 EATFET
HHTLEEWRL, MHKELHI~NERKCTE2L%
ZbN5b,

—7, CPEICBIT % N~k 4R3O 3l 13,
TCRs % TCRo MDD B-F 7 ¥ LRI L TR
<, JEIZIPM, MEPM, DRPM T 90% DA &
HETELETICI~15KEMbOBMEELZ, 4
WfEAT L7= IMP R X ¥ 1 -5 7 ¥ <—+¥ (MBL) #
bk 36 ¥R D Bl s T HIAY IMP6 T TH 5 b D73
Bo18 k% Hd Tz, IPM kAT 18 ¥k &
B, MZTGESH 3#k) HREH VAR LR
X9 5 MIC MKl 2 7R $ R DAEFED — K & &
A HNTze AN LCRIEDSE L & 7 A 6 0
By KPC 1, OXA %135 X O NDM-1 Bl 7z &> A LS
NAT—CEABET ZHAT 5 CPE TiE, TCRx
L TCRoD/NEL BB ENEZOLND, KEFSH LA
FTHH X B IMP B MBL 242 KB & 0 90.7% A%
H VISR A LRI 5 MIC A3 fiE % 7R”§ IMP-
6MTHLEMELTEY, HUNRELREDIIT
CPE Z MM 20 R 2 HAPVE L ShTW
57, HAIIINE T, RFLRHETH S FRPM 74
A7 B WEIZEIZCPEORE ZWHEIZ LA 2
) — = v IR Z N LS LT Y Fupin % Day
LAHE L TWw b OXA Kl KPC B A )V N A~ —
CHEARZNR L LRIZBW TS, FRPM 2 H
WA Z ) ==V TRADKE IR TH - 7297,
LHL, SHS5DFETIE 16 KR L oR 381308
THY, BIYLE VI EIZBVWTIIRRHERD 5,
ZZ T, CPEMMIDAZ ) —= > 7#if L LT FRPM
O FE W1 7 MIC i @ % b % DPS192ix ® 71 1 %
T4y 7HERRIC K DIENT L, ZoB Mo TR
L7o &M L2 WHRIZ 51T 5 FRPM O P21
CPE #T 100%, JE CPE # 31.1% & CPEHCTE®T

INFTOWHE —FHL TV, X512, WER
& 5 I {5 T 0 FRPM @ MIC 1 4 pg/mL L -
OB E&% CPERELIECPERECHIERL72E 2 5,
CPE #T 955%, JE CPE#T133% & CPEHCTHE
W<, WE B ia# 5 IR T o MIC 4l 4 pg/mL DLk
BHy M TELREA, KE955%, IFHE 86.7%
L, CPE#toA 7 ) —= v 7k LTHHTD
LI EDIRBENT, 512, JECPEBTHMTH -
76 RED I B 2RI N WK AT — VI TH B A
CRE 5227z 3 #kTH D", CREDR Y
V== U UL T A LK 95.7%, FEELE 90.7%
EEBLICER L. T/, SHEEREE N T4pg/mL £
i CTd -7z CPE#® 2k (E. coli & Klebsiella pneu-
moniae) ¥ & H 5 H IMP6 AT, 93 L < I1X16
RG2S C FRPM A8 4 ug/mL LR & o7z TS
DH X CTRX ®° CMZ S M Cif k& 2> TH Y,
FRPM DA oo 45 & &b TREWICHET 5
VEBH DB HFALT 2 Z & HRBE Sz, CLSI
M100-S25 I2BWTd, BHAHIVNAREK Y — ¥ DR
WAt & L€ modified Hodge Test (MHT) A%t &t
T&727% MHT (& 18 KEHIRRIE DR D LETH Y,
EAETIE L ) BFICEIFR T ANV AR A T =Y DR
ZFEWT& % Carba NP test ® mCIM 7 A b 254 3%
END LIk o572, FRPM 7% K OPi R & 51 &
L, 52T CPE & %\ & CRE Ta % ] fgt A3
TR LT, SRANER SRS o de it AL B &
O LA Carba NP #:%° CIM test & % WIid#E R T
ot EOMEEREB L BINT A 2 LT, L oM
MICCPEAME T2 ENMRETHILEEZ DN
%o

AREFZEICBIT B KR 5, DPS192ix 1%, A
WAL @ turnaround time O KIE &ML &, L
BT B & OBE &S SRICHIK L 9 Ay A7
LAORENTEETH Y, HEAMAERGELE LTHEHTS
b ENIRIEE NI,

FlESAER @ T RE R L

X [N
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Evaluation of accuracy and availability of DPS192ix for the antimicrobial susceptibility
testing of gram-negative B-lactamase-producing Enterobacteriaceae
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The rapid detection of antimicrobial resistant strain, especially carbapenemase-producing Enterobacteriaceae

(CPE), is important for the effective treatment of infectious diseases. In the present study, we evaluated availabil-
ity of the automatic analyzer DPS192ix. The susceptibilities of 89 strains including 44 strains of CPE to 9 antibiot-
ics were measured with DPS192ix using EPO1 panel, and compared with DP panel as reference methods. The

rates of agreement within =1 dilution ranged from 96.6% to 100%, and of category agreement ranged from 91.1%

to 98.8%. It was noteworthy that less than 1.1% of strains showed very major error and major error. In addition,

we could detect resistant strain to some antibiotics after only 3 hours of culture beginning by confirming reports

from DPS192ix once every hour. Furthermore, MIC value over than 4 pg/ml of faropenem at 5 hours after culture

beginning as a screening test of CPE had a sensitivity of 95.5% and a specificity of 87.7%. In conclusion, DPS192ix

is useful to reduce turnaround time for reporting drug-resistant strain and to choose the appropriate drugs for the

treatment of infectious diseases caused by beta-lactamase producing bacteria.
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