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1) BE$RE & DLEE

2021 4F 2 24 B T 4 B X M7z ESBL B 4 E. coli 127 ¥k @
MIC 75347 8 & OBEHsY " o ki 3 2 ik U 7z 3EH1&s2 1
BB T A2 S (HARE) 2HeTUELL. %
B, B ok H % Clinical and Laboratory Standards Insti-
tute M100-S27 (CLSI)” @) % £ (23 U CHEEHM L 720

2) INZIVBID LS

ERARMRIE, 202141 H 1 HA 5 202147 H1 HE T
ER A o GV i i R & o 7 — R MRS BWwW T K
[ R ARAR 20 & 43 ik K 72 ESBL BEZE E. coli 15%TdH 5,
ESBL @] %€ 1x CLSI M100-S27 12 #EHL L 720 WARIZ AR 7 A
T4 T AT R CRIMES) WRAEL, AR RY
HIVAF - RIERR M (HKREE) 12T 35C, 18 KKy
# L7

AR ZVEMAT I L7223 % Vid, Dry Plate 41 (DP ;
W La), NM-EN2J(NE : Xy 7 <> - 32— )% —), Plate
RCEB1 (PR : Hzk#43%) NMIC/ID-441 (NI: HA BD) ®
4ANTH D, WIHOFREI S E T THRAFICHER L T
fTo720 &#H > MIC 12, DP, PR, NE 2% CHMHE
L, NI BD Phoenix M50 (HA& BD) (2X 2 HEHE & L
720 MiEtRFg & L 723E8#)1d Tazobactam/Piperacillin (TAZ/
PIPC), Cefmetazole (CMZ), Ceftazidime(CAZ), Cefepime
(CFPM), Aztreonam (AZT), Meropenem (MEPM),
Amikacin (AMK), Levofloxacin (LVFX) ® 8#| T ®H %,
CFPM 22V TidI 29—k v b v TR (HABD)
FHOWEF4 AZUEE (R Y F4 A7 BT 2L
HABD) dPF8CH MLz, 2B, &M - WEo7L 42
AA > Mg CLSI M100-S27 (Z#HL L 72,

15 ¥R 53 T2 84T 13 PCR-based ORF Typing (POT %)
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Table 1. MIC distribution of ESBL-producing E. coli (isolated in 2021) and susceptibility rates of other studies
o MIC (ug/mL) of this study % of susceptibility
t/?igflargggs_ <1 2 4 3 16 32 64 >64 This study ~ Alyamani? Nakamur§3’ Nagayama® Muratani®
(n=127)2 (n=59)° (n=36)¢ (n=5)d (n=138)¢
plrobactam/ 123 3 1 96.9% 778%  1000% 935%
Cefmetazole 118 2 7 92.9% - 99.8%
Cefotaxime | 2 | 125 0.0% 10.2% : 3.6%
Ceftazidime 71 ‘ 20 36 55.9% 13.6% 38.9% 60.0% 62.3%
Cefepime 65 ‘ 37 25 51.2% 15.3% 16.7% 0.0% 21.0%
Aztreonam 47 ‘ 20 60 37.0% 11.9% 194% 194% 24.6%
Imipenem 127 100.0% 100.0% 100.0% 100.0% 100.0%
Meropenem 127 100.0% 100.0% 100.0% 100.0% 100.0%
Amikacin 126 BN 99.2% 100.0% 82.6%
Levofloxacin | 29 | 3 | % 228% 38.9% 00% 268%
Susceptible ‘ Intermediate ’ Resistant

a: RAISUS, b: Vitek2, c¢: Opt panel “kyokuto”,

d: Microscan, e: Agar dilution method

Table 2. MIC agreement rate by panel based on Dry Plate 41

Full agreement rate

Antimicrobial agents

+1 Tube difference
agreement rate

NE* PR* NT* NE* PR* NI*
Tazobactam/Piperacillin 87%  100% 93% 93%  100%  100%
Cefmetazole 87% 93% 93% 87% 93% 93%
Ceftazidime 60% 80% 93% 80%  100%  100%
Cefepime 20% 80% 53% 33%  100% 87%
Aztreonam 67% 67% 67% 100%  100% 93%
Meropenem 100%  100%  100% 100%  100%  100%
Amikacin 93%  100%  100% 100%  100%  100%
Levofloxacin 93% 93% 87% 100%  100% 93%

% NE: NM-EN2]J, PR: Plate RCEBI, NI: NMIC/ID-441

WX 0ATw, RER I H Y — =7 A5 TEAN POT ¥ v
N KB EH (BABAL2E) 2 W 7o I3 TERL, 4%
TAE =R &E W CTERKB#H, BILzF T Y A%
YNV FOFEEHR L. BONMHEEDS POT I
LT L7, %38, POT2 254+ %i% CTX-M-1 group,
128 DL & CTX-M-2 group, POT3 A& %%i& CTX-M-9 group
@ ESBL MEABIZFRAKRTDH D, ZNLIFMZE non typable
(NT) & L7

PR 3 X O'NE (22T, CFPM v TV PIEE O EHE (Na,
K, Cl) & 2ffif * > (Ca*, Mg*) D), pHZMEL
7oo 2NAIVE 2 MU U CRIREESIS A 2 FlE L, “FIfl
=SD 25 L7z BME L 24 4 ¥ BRI A B E
LABOSPECT 008 (H37), pH IIfiLig 44725 & RAPIDLAB
1265 (¥ =X Y A) Bwiz, B, NAVHEOFEEITR
FHEME StatFlex ver60 (7 —5 v 27) #HWIhAF 2 —F
YMtMETRHMEL, p<005 2 HEZED & L7

s 7
2021 4E 12 4 B} T4k & 72 ESBL # 2k E. coli 127 #k
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MIC 554 B X O BEHR G 0 &% % Table 1 12783, 4D
BTG LB L 7R R &R R L7228, CFPM & %%
51% 2hf L, BEHE 0~21% & aREED D Sl

DP 2 #L# L 72, £/3% )LD MIC D—FIRi% % Table 2
\Z 7R ¥, TAZ/PIPC, CMZ, MEPM, AMK, LVFXIZ 3
7% NE, PR, NI ®5&—38Fi, wihd 87% U ETH-
720 CAZB X WAZT Tl&, 24— ¥1360% (9/15)-67%
(10/15) LETH o 72d%, £1HETIEI 2RV ED 80%
M k& %572, CFPMIE, PR & NI DL —HRBENZ
N 80% (12/15), 53% (8/15), *1%4F 7 13 100% (15/15),
87% (13/15) TdH o720 L2 L %I S NE & D5 —5kK
13 20% (3/15) &K<, *14#TH 33% (5/15) IS -
TWiz,

MIC OTEEEASK & B> 72 CFPM IZDOWT F 4 A 7 ¥E#iE:
ORMIEMEES X &S FVTH LN MIC Z# 4 L,
POT {2 & B IEFH & 4H T Table 3I12RT. 74 A
7 P o IEME S L 4 MIC 24 57 3 — (S/SDD/R)
TH#E$ AL, DPIENo7, PR iZNo3 %K< 14 Bras—3K
LTW7ze SHIZHLNEWR, 53 —2—H Lk
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Table 3. CFPM susceptibility results and genotype

Disk diffusion

No. __ MIC (bg/ml) : Genotype  pop e
(mm) Categoly!  DP*  NE*  PR*  NI* group

1 18 R >16 >16  >16  >16  CTXMI 20114
2 17 R 16 >16  >16 16 CTXMO 16163
3 16 R 6 >16 8 >16 CTXM1  49-21-162
4 21 SDD 8 >16 8 8 CTX-M1 24116
5 23 SDD 4 >16 8 >16  CTXMO  49-1641
6 21 SDD 4 >16 4 4 CTXMY9 491619
7 30 S 4 >16 =2 16 CTXMO 20023
8 2% S <2 >16 =2 4 CTXMO 495883
9 2% S <2 >16 =2 4 CTXMO 2107
0 28 S <2 >16 =2 2 CTX-M.9 801
no % S <2 16 <2 4 CTXMO 81625
12 28 S <2 16 <2 =1 CTXM9 2401
13 % S <2 8 <2 4 CTXMO 4962179
u 28 S <2 8 <2 2 CTXMI1 881144
5 30 S <2 =1 =2 =l NT? 1682138

1) S (Susceptible): =25 mm, SDD (Susceptible dose dependent): 19 ~24 mm, R (Resistant): =18 mm
2) NT (non typable): Genotypes other than CTX-M-1 and CTX-M-9
% DP: DryPlate, NE: NM-EN2], PR: Plate RCEB1, NI: NMIC/ID-441

Table 4. Comparison of electrolytes (Na, K, Cl) and cat-
ions (Ca2*, Mg?*) and pH in wells

Item NE PR p-value
Na (mmol/L) 153.0+3.0 158.2+0.9 <0.001
K (mmol/L) 229+0.03 159+0.02  <0.001
Cl (mmol/L) 1292+27 1374075  <0.001
Ca?*(mg/dL) 444+0.35 238005  <0.001
Mg?*(mg/dL) 1.82+0.05 083+0.03  <0.001
pH 6.414 6.988 -

Recommended range of CLSI: Ca (2~ 2.5 mg/dL) Mg (1 ~
1.25 mg/dL)

Nol, 2, 3, 15D 4DOATH Y, Mid4TNE 2304 H
TH o720 FFl12 No8~121%, 74 A 7 $Likd:% DP, PR T
&S, NE CETHH, HoreMEsRBoohz, Th
5139 XTCTX-M9 group TH » 720 % B, 15 ® POT
BIETRZ-TBY, W—2ru—YIEENTH -7

CFPM @ MIC 2% b 221 F #7273 %V NE & PR IZD W
T, DIVNEBEROEMRE L 241+ » ¥, pHZ#llE L
7z (Table 4) o Z®>F¥ME1Z, Na(153.0 mmol/L, 158.2 mmol/
L), K(2.29 mmol/L, 159 mmol/L), C1(129.2 mmol/L, 1374
mmol/L), Ca*" (444 mg/dL, 238 mg/dL), Mg*" (1.82
mg/dL, 083 mg/dL) THVY, Iho5HHDOAEIIAE (p
<0.001) T3> o 725 & B, pH X NE 776414, PR 7% 6.988
ThHo7z,

%z =

ARIBIZ BT % 3EHEZ M A O LI 1990 44805 &
HIZT T A, HESOMEMKREDORZBILICKE CHBKL 72
BIAE1Z MicroScan (Ny 7<= - a— ) ¥ —), Vitek (¥4
A1) 2— - Y x3Y), DPS (R#MES:), Phoenix (HA BD),
FTAYPABTEEGTH Y, HARRBRRA SR RS A

LHLINB5TIY 2 HOTWBEY,

AR 2RO - RIEL MG 5 Y4, Food and
Drug Administration Tl 4 7 TV — DO —FEH90% LI I
ThbHIELEDTVD, M - MO MIC OTEHE,
JRIIEIW T A PRI OEIRZ RO T 21 E0 0D TR, TV
FONAF 7T AREMEHRL L, kORI b AHE % 4k
U2z, LALGaS, Mk - a3 o3 &%
O—FIRPNZB T 2 13D e v BIEEHEE L >~ & —Tid, 2020
EIIAE IR & AVER e O BENR A IS BAT L, FHIE=Z
P30 52 35 A8 DPS MIC192/ID CGRIFES) 2086 5 4 H X S4
WCEWE e olze TV FINA T 7T 5 OHMEITHER R MR
EFEOFENI LD EE2RTHMWT, 41odEHREKZE A
WIZHOWTMIC 2 I L7z ZD#EE, ESBL EA E. coli
\22WT CFPM % NE THlE L7284, 70% L. Lok Tk
WS A ENHLRE RS2, B, NEIZODWTIEHEHAD
WY A5 4 (Fu v 7 b)) & McFarland No.05
W% 100 uL iRmIN§ % k%47 - 7225, Wiko MIC %13
IZF—TdH o720

SRR &Sz W o BEAE B - 28 & OV B ESBL BE 2R W 0
MIC % i L 72 i3 A % o Jang 513 ESBL EE/E E. coli
2B % B-F 27 ¥ 4 %%ED MIC % MicroScan WalkAway
L Vitek2 THIR L, 40% DAY H T CFPM @ A% T4
ThHho7zZl, ITNBEDEL1E CTX-M9 group TH o722
EEWHELTWAY, SO LIIAKE L ABROMETH Y,
MicroScan WalkAway C major error 25 H % 3 W i i) 25 7R
X (A

FHRNESZTBGEOZEEN, WRERRRENH 2 Lo AW
PN, BRERIERCHMR, EHOWE R LITRKT 2% Ak
FICBIFA NE TOTEEEIX CFPM OATH ), ABERIZ
ZZAT Vo HRRORFMEIC X %32 L iR - B O EIK
AREBEN, THIZOWTELET S,

AREFNCBIF DA —HDOFEH DO & DI, classC B p-F
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25 —YOEEGNRELONDL, L 5 HRICOVTR
O UBEHERBRSERIEBL TRV, a2 LT
CMZ - Latamoxef - Sulbactam/Ampicillin ® MIC 25 % 1L &
16 pg/mL DLF, 8 ug/mL LL'F, 8/4ug/mLLUTTH -
722 %, ESBL & AmpC Rl E. coli ORI NTH
5L %EARDE CFPM @ MIC O FEHEZS classC B p-5 ~
< —EEAIZ LD TREIIERNEBbNhY $72, 1568
DOPOTRIZETELZSTEY, Feru—rolFiETdh s
THEPED TR TH - 720

L2 L7%2% ESBL 79 A I FOMEEEIAHTH 5, TE
HEL 72k % <13 CTX-M-9 group TH 5% b @ ® CTX-M-1
group IZHRD LN T WS, RIFIZBIT 5L4F D ESBL §E#
K 80% A5 CTX-M-9 group TH V', 75 A 3 FKDOHMI
=T 2 WHEEE BV EE 2 SNz,

Wiz, Fr AT OMRIC X 52 CFPM O & & 0 & B 4%
BEEo 72, ARG TR EEAE M2 B E L7225, 55w
BER G CEREREIHBETH 5720 T4 A7 WHBEICBWT
b FHIEFPICIEHEE L <, AT TSR K3 2 TEikix
HEMEEZ SNTze DLl Jelk L 7-pRicam$ 2 M
SRS TR ab%?htc?%o 72
Castanheira 1%, I 2—J—t
X 085% HifbF U A (NaCl) 2R3 452 Li12&D,
CFPM % & —#fot 7 7 0 AR ¥V REOERMEE &,
H & LCin vitro TOWMEZ H O 2 W REMED D 5 & Hids LT
W32, KMFETNE O NaB LU ClLIEEA PR X k<A
HTHo7225, %@&F%#G@M@Mm#,w$%®m
P DR BPIEAHTH S, —F, NEIZBITAS Ca® Mg
D2fli 4 F ViREIXIPR O 2fF1FEE L, CLSI SR ET 5
CaAf 4+ ¥ 20~25mg/dL, Mg A #+ >~ 1.0~1.25 mg/dL ®
FRROZB 2 Tnize 2Mli4 4 VIBEE VYA, ME ot
B NEEOM T 7 2/ 7)) ay KR#E (AGs) 7 I 4
A 21) YR (TC) OWY AAREPF, MIC 28wt %
RYT ZEBHMENT VB, CFPM B W CRBEDFiL )
HBPIEH SN TIE LD, BRET 241 A+ VRED W
XAV T MIC AT Z /R L7722 8T, TOEMICARD
I AHUREMEA RIS Nz LA LGS, MIC #E 8 X4

HPERISFSTEH Y, EHERMBEAN LMD LETDH 5,

CLSI CTiZ, 2014 #£IC CFPM OREMEO 7L A 2R A ~ b
Z=8ug/mL 7 5=<2ug/mLIZ5| & TIJ, HBEDIZ M
F % 76 B AKAF &Y (Susceptible-Dose Dependent ;
SDD) % #&5%E L7, Bork 51, 251 & FIFIZ X v By
W HMRIZ 3B % CFPM O &S IE A RICILF L, ESBL
FEAERTIEMICIZIESDERH DI LZRLTWVAEY, L
ML S, SRS EEOMEIC X 2R —F k0 A 7
POTHETAHTLICHEFLTED, CFPM ® MIC OFF
filiix, &5 7% HMEEDPLEL Bbhiz,

CFPM 3 fbdt 7 7 10 AR 1) ¥ R3 & L T ESBL 12
L BRI EZ ZFIT L L, BYHEDTHIRICIE W b5,
in vitro IZBWTEWEEM % /R L, ESBL EAMKIC L 5 &
YHEB TSR L7z & OED D 59 — T TRV MIC
FEREMOEE R ) A 777 5 —ThY, MIC 72 ug/
mLUTTHo THIHRBIIRB LA L oWmELHZ97, &
DX, MIC PEMEZ R L THHEEBEORENTFITE 4

YR r7a e bImiE
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WOMNBIRTH %, ESBL EYHEIC BT 5 CFPM O 4 &k
[ZoW T, CLSIIC & 2l ik & MIC MR - 73 % L
ORFEE L HIZZEF Y A% b o THAMITRETH A9,

ARG, BERREERS CHETE 28O + Vi
ZHE L7725, MOTERT I/ BRS IR TE h o,
T2, WHRNOFERE LTR-Y Y EBMEY PBP D4R
BEBMFEICE ST ARV, INHLE5HBPS LI LT
WHTH 5D,

BRI TR ENDE T VTN 75 2%, WAL S
32 BRIR BE  \3 2 SEA R R e A RO AELQTH
D, ERiAREBICIREZ BIRT 20k RT—5 L2 5,
$@JT~%®£%W PR CTREEASE U B 2 &AW S 2

27 o720 S, MR TIRIEMZRARE R ERT 5720

AR OMERS - REOREL BT A2, T TN
4%77A%E%W~E%L,%ﬂﬁ%ot%AKuﬁﬁ%
B7ES 5 2 LIZHEDTVE N,

FEF © Phoenix M50 T O HANEZ ML, SAIED T
K R gRFER) (SWEW22niee 2000 Il
WS L B .

FIFMER - HET RS FIZEMAR S Lo
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Verification of discrepancies and factors in susceptibility of ESBL-producing Escherichia coli
using automatic susceptibility measurement equipment

Naoya Ogura, Haruka Yokoo, Wakaba Kurogi, Ayako Nakamura
Department of Clinical Laboratory, Juntendo Tokyo Koto Geriatric Medical Center

We examined the factors that led to the higher susceptibility rate of Cefepime (CFPM) compared to other reports follow-
ing the change in the drug susceptibility measurement panel. The MIC concordance rates of NM-EN2J (NE), Plate RCEBI1
(PR), and NMIC/ID-441 (NI) based on Dry Plate 41 (DP) in 15 ESBL-producing E. coli strains were 87% or higher for the five
major agents. For CFPM, the concordance rates for PR, NI, and NE were 80%, 53%, and 20%, respectively, with NE being
particularly low at 33%, even with a =1 dilution difference. Comparing the disk diffusion method of CFPM with the MICs of
each panel, the categories of DP, PR, and NI were almost identical, while 11 isolates of NE were discordant. Significant differ-
ences were also observed for the divalent ions and electrolytes in the wells. The MIC of CFPM tended to be higher in the
NE. The reason may be due to the components of the culture medium. However, there are many factors that can change the
MIC, and pharmacological and bacteriological validation is also needed.
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