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ESBLs 33 # Hi#: modified ESBL NDP test ® & FTEIZ B 2 gt

EHSEEE - AR Y - BprpgE Y bk
S - BEHRERY - H AR
Y BREROC A PR A Y J i e A - i 5
¥ BRERRAERFBEPE AW FERHE A - WPy - LR R i
¥ BRERR AP LR A TR I Bt i e S 22

CPRE 29 4 6 H 30 H3zA+, PR 29 4F 12 H 4 H:3H)

FERFRAEILR R B-F 7 ¥ ¥ —+ (Extended-spectrum B-lactamases : ESBLs) FEZETH @
FEFRIIEE IR L2 EE AR L T B % e LA L, BER8ICARATE L 7 RBIA AR 3R
BRI 2 B 2 7213 C 2 X AmpC B9 2 ¥ < —¥h k, o p-5 7 ¥ ~v—¥ i dtiEkT s
¥k TIZ ESBLs BEADOEHEZWMICHETE LW EXH D, T2, PCRREESHFNCIL B
M S 2 B L, PHERETH L Lo MEL H 5, 4, ESBLs M H
2T 5 ESBL NDP test @z B (modified ESBL NDP test) {22\ T Z D4 HMEZME L
720

FARIGEEM R X 0 0 S N2 S 7 7 0 AR Y ¥ RPUEHISHIE 2 7R U 72 B PO s R
HIH 152 #k (ESBLs sEA:#E 127 Bk, non-ESBL #EZERE 25 #%) Z# x4 & Lo & ST &
BatER bV 79 AT T AREVERR B ATERR S 72k 102 1 2 Bt gt & LC, i
WEEFER % AR b VA5 @ ESBLs HIEMINEOF MO W T S MiEd L7z, Double Disk Syn-
ergy Test (DDST) %#ZHiikE L72K® modified ESBL NDP test ®J&IE & 94.5% (120/127
FR), BRRLEEIZ 88.0% (22/254k) TH Y, ESBLs FEAEE 120 %D 9 B, 81.7% (98 #k) %% 30
53 VIS modified ESBL NDP test Btk & FloE S I 7ze MUEH 28 BYE R bV 2 & o BT
T 102 o ML B 22 B MR b 21 14 5 ESBLs A B (CTX-ME) 2 Eh, 2o
AT C modified ESBL NDP test 2%tk & HlE Sz F72, BPLHIRER 2 & o £ CICHE
L 72BN X_T 1RO TH - 726

modified ESBL NDP test (358822 f#iffilc ESBLs BE/EZHIEWEETH Y, BEF L-RkD
AT BT MR AR M v 5 0 ESBLs H#ERINE L LTHERATH S LEZ BN,

Key words: I AN B, Extended-Spectrum B-lactamases (ESBLs), R, modified
ESBL NDP test, Ifiliihs#

= X resistant Enterobacteriaceae : CRE) #13 U & ¢
WA, RIBIEEOMHEOME & 12, g LEFMEESHEEL 2> TBY, BAFEIBNTH
TAH NN AR A BT (Carbapenem- ZOWmF LM s T LarL, HED
TS E O RIRIY B 2 FHNW: 7 7 2 EHAR RO

MEOHIMTEEE 7 7 0 28 v REFNCTE %R

FAHEME ¢ (T903-0215) iR p BEAR VY S5 T 52 L5 207 TR BRI B, RS, MR R ILIR R BT &
SRR HO M IR AR BE AT - WL % < —+ (Extended-spectrum B-lactamases : ESBLs)

AR I N X e Al A T 1
TEL: 098-895-3331 (P4 3332) FE/E I AR R O S AE T dp % o JELA: 57 )48 Be P Ik
FAX: 098.895.1463 Jxp e — A 5 v AHE (JANIS) OABEHRIC X

E—mail: uechi2l@med.u-ryukyu.ac.jp HEEIMRE T 7o AR VRIUAEE, B, T+
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% %3 L (Cefotaxime : CTX) 2T % ##745 L 72 Es-
cherichia coli ®E4E1E 2008 4E12 11% TH > 72 DI
xF L, 2015 4F121E 24.5% &ML TH D ?, 312 ESBLs
FEAEDEED N L WROBMAEN 2 5,

ESBLs AR5 P B RH R 1 1980 ARAREIIC R0
TI—ay X THEENY, EWNIZBWTIE 1995 412
Ishii 512 & o T Toho-1 # (CTX-M #!) ESBL ji 4=
E. coli 281 THitE 87z, ESBLs (& Ambler @55
T2 5 A A”, Bush & Jacoby LOGHETIIY 77
V=T 2be ICHFEINY, £ T 7~ A TR AUN
RALBREBLTRTOB-5 7 ¥ LR PH K% 55 R
L, ZOFEFMMEEETVEICTIAI FERICHFEL
TV -ORMEEr M2 TRESNE LML T
%%, ESBLs i CTX-M #4%> SHV, TEM #17z &Kk 4
LRETHRFMOEN TS, BAIE CTX-M A Eji
Lo Twbh, CTX-M B E CTX-M-1, CTX-M-2,
CTX-M-9, CTX-M-8/25 87 &D 7 )V — FTIT KB &
n, S5I100FE Lo Ny 7 v M2aEEshTw
%" 2000 AEEEA S BN O — 3% % 3 % ESBLs # 2L s
WA R T 225, €D%< % E. coli 7359,
PEAE T T O E AN BT B PRI R GeRE < BILE
ORKNWEE L THEINEr—AHINL TwaY,
MBI BT B M FE MR I 351 5 ESBLs # /L E.
coli DEIFIZ AR T 2012 4F 27.8%, 2016 4F 29.7%
THolzDIZx L, FREETIX 2012 4 182%, 2016
E286% L LT PAETIORLS Y PHWML CTw
720 £72, ESBLs 4 E. coli 128\ TIIHuEE 025 :
H4, Multilocus sequence typing (MLST) 7f Sequence
type (ST) 1311240 % &, CTX-M #! ESBLs % ji
g B H— 70— YRROPLELE A ik R (2 B &
o THBHYY, RIFITBWTH Matsumura 512 & >
TZDOEMAHEERTVEY, S5O EH5
ESBLs j#E W % R 2D BRI S 5 2 & 3B
84 DRGGEGRDO AR BT, Z O ZfilH - 31
#1329 ZTIEFICHEHETH 5,

ESBLs AR 1 O My 38 112 B 2 % o
BE, FLREERARZIETOT AN FOFEE
%Evy, Clinical and Laboratory Standards Institute
(CLSI) ®#t#%9 % combined-disk test (CLSI ) =
Double Disk Synergy Test (DDST) 7 &% JHWTFK
HMAHR T2 EE2 S OMBEPHFEHL TV
LW Ll, WIFhoLFEIIB TR Ik
WA T DN D 720, RBIBIOMERRIZITRGH 2 25
%o F 72, PCR Z I\ THefRH 22 & 2 Dt 1 B A% T
Z R I IR 3 B TR A & BT SR
Ot & & ESBLs % [# 4 1912 2 & 45 #7 5 (Matrix-
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assisted laser desorption ionization-time of flight mass
spectrometry : MALDI-TOF MS, < hVU v 7 ZA% %
L —H— A AALRATR TR R 504T) TRt 9 50
LG SN TV LD, WIS Sl
FEL, FHIEMETH I -OHERE,S TSN
% 3T OFEANM R NATE SR IV % 2 & 138
FER TV

2012 4E 12 Nordmann 512 X - THifs X 72 ESBL
NDP (Nordmann/Dortet/Poirel) test (& St F = —
THIZB VT ESBLs 2 CTX O B-F 7 ¥ 2 8% BI5
L, MAKGHESTHENELDH 272 7 —VilRkiZT
AL Z 5 DIz, ESBLs 3% VN7 5 4
(Tazobactam : TAZ) X2 7 75 Yl (Clavulanate :
CVA) WK CTEOWEENHESND & v B % FH
L72EETH 59, Rl Rl 2> 2 IEME 12 ESBLs ##
EERIBTELHETH Y, R - JFREDS L HITHE
NTWLZEPHEIN TS, X512, Nordmann
51Z ESBL NDP test & H\WCHiLiEHs 201 R b v
% ® ESBLs HH#HMIEZMET L THBY, ZORE - I
FPEEATE BT 100%, BAFTERER S 1R LLAN &
WIHR R TETH L ZEPME SN TV LYY,
ESBL NDP test Tl ESBLs @2 TAZ (4 mg/
mL) % 10uL VT w 3725, 4Fk 413 TAZ 2
LHEMEICBWTAFL X O &) %
CTX/CVA &1 2% (CVA 10ug &4) %MEH L
LM L, modified ESBL NDP test ®FH 2>
WOIRES L7z,

R EHE

1. ##

2015 4 12 HLER AR - IR 5 0 B IR s e\ I, IR,
WA 7 EOBRRBRD S 58 - FESh, EHRZE
REROFER, F3IMA LT 7o AR YRWHETH
5 CTX Rt 7R+ 2 (Cefpodoxime : CPDX),
t 7 %YYL (Ceftazidime : CAZ) DO Wg 2Tt
%R U722 AR 152 %% (ESBLs FEZE T 127
#k, non-ESBL BT 25 k) &R L L7ze IRH
¥R B 13 B ESBLs j# 28 o A M 13 3¢ 380 ffe 52 30 Bk
DDST # %M & L, SHV % TEM & & {5 114tk
TdH o TH DDST & PE#K 1L non-ESBL FEAEH & L
720 F 77, MLTEEEEER P VA5 0 ESBLs M i
ORENZ, BB & 7 o MR R bV ORI
DY T LGRS 7T AEERE AR SR
102 2 147 &K (MK BV 76 A, BEZE BV 62 A,
AR MV 9AR) Bxgl Lz,
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2. B - EHHIZEZ AR

XS MR O F E & VITEK MS Myla System
(bioMeriuxe) % vy, A& MBI VITEK2 N
268 #— K (bioMeriux) % vy, CLSI M100-S22'”1
o THE L7,

3. ESBLs RFBIFEEIHER (DDST) LU AmpC

B-7 7 &~ —EHERHR

DDST 12 & % ESBLs BRI ife 38 3513 CLSI @ &
HIZHE, 7 X b L4 F A (Aztreonam : AZT, 5
Wifks%) & CTX, CPDX, CAZ CR#f{bE:) & 7%
X2 »/7 575 Y (Amoxicillin/Clavulanate :
AMPC/CVA, HWHLs) 74 A2 # lWwTIro 72,
AMPC/CVA & 4 A Z 1% L T, AZT % CTX,
CPDX, CAZT 4 A7 DI BT Ay DIEANIK L
THEWTPBR S NG, ESBLs Btk & Hl & L
72%s 72, AmpCp-7 7 ¥ ~— YLD A #EIL CLSI
DESBLs A7) —= Y FHHEIIMZ, 7 A8V —
WV (Cefmetazole : CMZ) ® MIC =4 ug/mL #/RL
TRk ERNSRE L SRNOOWEICOWTIEm-
Aminophenylboronic Acid Hydrochloride (BA, #13%
Fi3) 50 mg/mL & Cloxacillin sodium salt monohy-
drate (CX, Sigma Aldrich) 75 mg/mL % % ®lE
# (% 6uL/disk{ F) & LT, CMZ & CPDX 74
A7 H LI A% A (Meropenem : MEPM,
WHLS) 74 A7 & o TR £ L 72 BA
H LS CX RFMOT 4+ A2 7 BB FIHEEE L
T, BALBLKIECXZWM LT 4 X7 OMHIEMEE
235 mm ML L7234, AmpC B-9 27 ¥ ~—+
FEAE & HIE L7,

4. HE# % BV /- modified ESBL NDP test 5 KU

ESBL NDP test

4-1. RIEE

modified ESBL NDP test 3 & (¥ ESBL NDP test {2
A 72 B SR 338 1E 20mM Tris-HCL  lysis
buffer (pH74) (B-PERII Bacterial Protein Extrac-
tion Reagent, Thermo Scientific) %\ 7z CTX 3
mg/mL 7 =/ — VIR LT O JETIER L 720
WA A K 166 mL 12 05% 7 =/ — VAR 2 mL
LR MIRE D 3 mg/mL 127 5 & 9 Cefotaxime  so-
dium salt (FIYE#ESE, Cat. 030-16113) 2%, 1IN NaOH
% H\WT pH7.8 IZ#i# L 72, modified ESBL NDP test
1213 ESBLs [ 4 3 & L T, ESBLs fif 7% /] ESBLs—
CTX/CVA "W CRIHL) & v 7z £72, ESBL
NDP test (& Nordmann 5 @ I2HEVy, Tazobactam
sodium salt (Sigma Aldrich, Cat. T2820) % jiH#i#%
FAKIZT4me/mL DIEREICAR L X ) HEHEL, &

512 pH73 (2B E 2 1T, SRBRICHHW7z,

4-2. modified ESBL NDP test 33 & OF ESBL NDP

test

5% b UL E K G 1S 18~20 W [l Fliss 28 L 72
WkkE 10ul H&H %AW 20mM  Tris-HCl  lysis
buffer 100 uL IZ8&& L, BRI AIER L7z WO
B E 10~15 BEARLVTF v 7 2 3 34— |2 THRHM
%, =ik (25C) T304 WA v F2~x=11L, 10000
Xg T3HMELTEE L 1BRICOEX 3ADF 2 —
T lBRICHW e F2a—=7 AZ05% 7 =/ — ViR
¥ 200 uL/tube, F 2 —7 B & C 13 CTX 3 mg/mL
LA 05% 7 =/ — VAR 200 uL/tube % I 2 720
¥ 512, modified ESBL NDP test Tl ESBLs @ FH 4
WELTF2—7 CIZCTX/CVA 4 A7 % 1K
Z72D1Zxk L, ESBL NDP test i& TAZ ¥ (4 mg/
mL) 10uL 202 720 & F 2 — 71 B IR S o 3O
L% 30ul ZE|AL, 37C THRA 2 MM T THIZL,
A & Lo ABGHETRT 2 HlEZ 1T 720
¥7:, B L L7z DDST ®° PCR #:12 & % @z 71
ORERER—FHP R I N HERIC OV TIEP-F 7
< —YORELEZFHLET L HKTCPDX 714 227 4
BOWAR % TR E 920 L 720

43, FHEAHE

Fa—7BECO@PIybE—V (F2—7T
A) LR LTHE LGS, CTXWaiashitk
FIW L7z WIS, F2—7 A/B/C GR/F/HR) DK
J& & ESBLs f&tt, F2—7 A/B/C GR/E/7) DK
Joid ESBLs Btk 72— 7 A/B/C GR/#/#) O
T EAREE Lze T2, Fa—T AN EEL
Yt HmEARw & L7 (Fig Do

5. PCR&ICE D p-F 7 47— BIGTFDHRE

ESBL NDP test x4 Wi#:i% Cica genius DNA Ex-
traction Kit (BAH L4*) # T DNA 24t L, Dal-
lenne & ® J7 I HE - T PCR % 92 L 72 ESBLs
i3 CTX-M-1, CTX-M-2, CTX-M-9, CTX-M-8/25 #I
& SHV, TEM # & Gfifnv & L7z, £72, AmpC
-5 7 # < — ¥ & ACC, MOX, CIT, FOX, DHA
B e EBC B Z2 S aT& Lz S512, N
AR L CRPUE B % R L 72 B Ak 1& carbapene-
mase HIEFHE D720 GES, IMP, KPC, NDM, VIM
B OXA-48 B2 T PCR 21T - 7217,

6. MFKEERMFR MILH S D modified ESBL

NDP test

MR 2B YER - V2 & 0> ESBLs B 42 B 0 I 5
W ¥ (& BacT/ALERT 3D H &) ifin ¥ ¥ 38 2& &
(bioMeriux) I THDIE M L HE S N2 iR
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Tube A Tube B Tube C Result
Red Red Red —  Non ESBLs producer
Red Yellow Red —  ESBLs producer
Red Yellow Yellow —  Undeterminable*
Fig. 1.

Representative results of the modified ESBL NDP test

Enzyme solutions extracted from bacterial cultures for 1. E. coli ATCC25922 inoculated (negative control), 2. CTX-M9-
type ESBL producing E. coli clinically isolated (positive control), 3. Chromosomal AmpC B-lactamase producing E. cloacae

complex clinically isolated (undeterminable).

Tube A: no antibiotic, B: CTX 3 mg/mL, C: CTX 3 mg/mL and CTX/CVA disk (30 ng/10 ug). If the ESBLs producing
Enterobacteriaceae hydrolyzes CTX, the phenol-red color turns to yellow in tube B, but not in tube C.
*a Qverproduced AmpC B-lactamases or carbapenemases hydrolyze CTX also in Tube C.

ATV (FA Plus), BE&AR MV (FN Plus) &/hER
MV (PF Plus) %M\ 7zo Btk & flE S 7z ik
BRIV LEEREW I mL % 15mL F 2 — 7 IR
L, 10000x g T 3 7m0 L7z Wiz, Likz
O, WA AKRE ImL N, RVFy 7 23 F4—
2T 4R AT 10,000% g T 3 4 R Do L 720 &
0H3E1’F%2f§t¥§é%lib, Ry bERLVFY 7 AIF

—IZ T+ L, 20 mM Tris-HCl lysis buffer %
IOOuLle]Z_ 15MARVT Y 7 23 FH =12 THHR
M7z =il (25C) I2TI0 5 MA ¥ FaxX—=HL,
£ 10000xg T34 M08 L, €0 L%
ESBL NDP test ®BRA L & L THW 2o

& S

MR EHROM M EE TR B X KRB IE % Table
LIZ/R S 4RI 9 % ESBLs EEAERE I 127 HR T
»HY, ZoOWIIE ESBLs HifliEE Ak (DDST Fitk) 95
¥ (Citrobacter koseri 5, Enterobacter cloacae
complex 2 ¥, E. coli 76 ¥, Klebsiella pneumoniae 10
¥k, Proteus mirabilis 2 ¥), ESBLs & AmpC p-7 7
¥ < — X pEAM (DDST A2 AmpC fifg 2 iR
FsPE) 32 %k (C. koseri 7%k, E. cloacae complex 15
#, E.coli 4 ¥k, Klebsiella oxytoca 3 #%, K. pneumo-
niae 1 ¥k, Morganella morganii 1 #%, Pantoea agglom-
erans 1 ¥k) T - 72. ESBLs JEpEERE (DDST Kath)
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1% 25 ¥k (Citrobacter braakii 1 ¥k, Citrobacter freundii
2%k, C. koseri 1 ¥k, E. cloacae complex 4 ¥, E. coli
16 %k, K. oxytoca 1¥k) THh o7z,

1. BEEZ BV %

ESBLs ji A ## (DDST Futh) 127 #k 5 B, ESBL
NDP test F4:1& 119 Bk, modified ESBL NDP test b
PiX 120 %k TH - 720 ESBLs AR O 9 H modified
ESBL NDP test P&tk & 7R L7z Bikk»s 5 ¥k (SHV #lit
T HRAERSH Robh, Thbid3XTESBL
NDP test T &M TH 720 %72 ESBLs HEEHD D
+ ESBL NDP test iZB W CHEARE(F 2 —7 B/C:
H/H) LHEINLZ3IKO ) B 2HIE CTX-M-1 1
ESBLs % A3 % K. pneumoniae 1% & E.
cloacae complex 1 % T& v, 1#kid SHV (=75
FO'DHA # AmpC B9 7 ¥~ —E#EIZ T2 HEA
L, Fh NN RPN %2 /RT K. pneu-
moniae (CRE) T& - 72, modified ESBL NDP test
WCCTHERBEE 2o 72 2RI CTX-M-1 3 L < 1
CTX-M-9 7! ESBLs #{xF % #4513 % K. pneumoniae
THY, ZOHH 1k (CTX-M-1% ESBLs #1511
AHR) 13 ESBL NDP test Td FBIZHEARHETD -
720 ESBLs JEEAEH#E (DDST Bf4) 25 #kix ESBL NDP
test, modified ESBL NDP test W31 d E. cloacae
complex 3 ¥k % B & Bk & g S 7z, ESBLs pEABE
127 %09 B, CTX-M % ESBLs i# =14 #1& 109
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Table 1. Detection of clinical isolates for B-lactamases producing Enterobacteriaceae using the modified ESBL NDP test

Range of MIC

Comparison of phenotypic check test*2

No. ?)If)?gj)?:tes) Genotype (n) (ug/mL) (Positive/isolates)
CTX CAZ mNDP NDP AmpC
ESBLs producer (DDST positive) (95)
C. koseri (5) CTX-M-9-type (4) 16 - =64 4-8 4/4 4/4 NT
SHV (1) 8 =64 1/1 1/1 NT
E. cloacae complex (2) CTX-M-1-type (1) =64 =64 1/1 1/1 0/1
SHV, TEM-type (1) 2 16 1/1 1/1 0/1
E. coli (76) CTX-M-1-type (9) =64 16 - =64 9/9 9/9 NT
CTX-M-2-type (2) =64 =1-4 2/2 2/2 NT
CTX-M-9-type (32) 8-=264 =1-=64 32/32 32/32 NT
CTX-M-1, TEM-type (14) =64 4- =64 14/14 14/14 NT
CTX-M-9, TEM-type (18) 4-=64 <1-16 18/18 18/18 NT
CTX-M-8/25, TEM-type (1) 4 =1 1/1 1/1 NT
K. pneumoniae (10) CTX-M-9, SHV-type (4) 4-=64 =1 3/4%*¢ 4/4 NT
CTX-M-1, SHV, TEM-type (3) =64 4- =64 2/3%c 2/3%c NT
SHV-type (3) <1-8 8- =64 2/3 2/3 NT
P. mirabilis (2) CTX-M2-type (2) =64 =1 2/2 2/2 NT
ESBLs and AmpC B-lactamases co-producer (DDST and AmpC confirmation test positive) (32)
C. koseri (7) CTX-M-9, DHA-type (1) =64 =64 1/1 1/1 1/1
CTX-M-2, SHV, DHA-type (1) =64 =64 1/1 1/1 1/1
CTX-M-9, SHV, DHA-type (1) =64 =64 1/1 1/1 1/1
SHV, DHA-type (4) 8- =64 =64 1/4 1/4 4/4
E. cloacae complex (15) CTX-M-1-type (6) 8§-=64 4-=64 6/6 5/6%¢ 6/6
CTX-M-2, SHV-type (1) =64 =64 1/1 1/1 1/1
CTX-M9-type (7) =64 16 - =64 7/7 7/7 7/7
CTX-M-1, FOX-type (1) =64 4 1/1 1/1 1/1
E. coli (4) TEM-type (1) 16 4 1/1 1/1 1/1
SHV, CIT-type (1) =64 16 1/1 1/1 1/1
SHV, DHA-type (2) =64 4-16 2/2 2/2 2/2
K. oxytoca (3) SHV, DHA-type (3) 2-4 16 2/3 2/3 3/3
K. pneumoniae (1) SHV, DHA-type (1) 4 =64 1/1 0/1%¢ 1/1
M. morganii (1) CTX-M-9-type (1) =64 =1 1/1 1/1 1/1
P. agglomerans (1) SHV, ACC-type (1) =64 =64 1/1 1/1 1/1
ESBLs non-producer (DDST negative) (25)
C. braakii (1) None (1) 8 =64 0/1 0/1 1/1
C. freundii (2) SHV-type (1) 8 =64 0/1 0/1 1/1
None (1) =64 =64 0/1 0/1 1/1
C. koseri (1) DHA-type (1) 8 =64 0/1 0/1 1/1
E. cloacae complex (4) None (4) 2-=264 =1-=64 0/4%b 0/4%b 4/4
E. coli (16) TEM-type (1) =<1 =1 0/1 0/1 0/1
CIT-type (8) 4-8 4-32 0/8 0/8 8/8
TEM, CIT-type (2) 8 16 0/2 0/2 2/2
None (5) =1-4 =1-4 0/5 0/5 5/5
K. oxytoca (1) TEM-type (1) =<1 =1 0/1 0/1 NT

*2a mNDP: modified ESBL NDP test, NDP: ESBL NDP test, DDST: double disk synergy test, AmpC: AmpC test
*b three of the four isolates were undeterminable (Tube B/TubeC: Yellow/Yellow), and the remaining one was negative.
*c one isolate was undeterminable (Tube B/TubeC: Yellow/Yellow).
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Table 2-1. Comparison between the modified ESBL NDP test and DDST

DDST
— - Total
Positive Negative
Positive (Yellow/Red) 120%*ac 0 120
mNDP  Negative (Red/Red) 5 29 %b. ¢ 29
Undeterminable (Yellow/Yellow) 2 3 3
Total 127%a 25*b 152%¢
*a Sensitivity: 94.5% (120/127)
*b Specificity: 88.0% (22/25)
*c Agreement: 94.7% (144/152)
Table 2-2. Comparison between the ESBL NDP test and DDST
DDST
— - Total
Positive Negative
Positive (Yellow/Red) 119%*a 0 119
NDP Negative (Red/Red) 5 22%b.c 29
Undeterminable (Yellow/Yellow) 3 3 4
Total 127%*a 25%b 152%*¢

*a Sensitivity: 93.7% (119/127)
*b Specificity: 88.0% (22/25)
*¢ Agreement: 94.1% (143/152)

Table 2-3. Comparison between the modified ESBL NDP test and the ESBL NDP test

NDP
— - - Total
Positive  Negative  Undeterminable
Positive (Yellow/Red) 118* 0 2 120
mNDP  Negative (Red/Red) 0 27* 0 27
Undeterminable (Yellow/Yellow) 1 0 4% 5
Total 119 27 6 152%*a
*a Agreement: 98.0% (149/152)
Pk (858%) %5, modified ESBL NDP test Btk P& HE STz,

12 107 ¥k (982%) Tdh o 72D IZxk L, SHV % TEM
RS TP A MR 1L 18 ¥k, & ® 9 B modified ESBL
NDP test Falk#kid 13 8k (722%) TH - 720 AWHET
1281 % modified ESBL NDP test & ESBL NDP test
DIEFEZNZN 945% (1207127 #%), 93.7% (119/127)
THY, FRFIZE HI288.0% (22/254) THh o7z
(Table 21, -2)o 72, S HOMRFRHMICBIT S modi-
fied ESBL NDP test & ESBL NDP test O] i —5 3
12 980% (149/152) T 72 (Table 2:3)s X512,

modified ESBL NDP test P & %2 & 1172 ESBLs &
ATI200D 5 B, 81.7% (98 #k) %30 4 LA I By
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2. MEEEBEMR FILH S D ESBLs B
DIRE

Table 3 \ZHLELH: 285 B OPIFR & 2B 2 0R
To I LPBITRICTY T ABUARIHER SR
102 o9 & 21 #2>5 ESBLs (DDST Fs ) 15 Pl
WEE (E coli 18#k, K. pneumoniae 2%k, P.
mirabilis 1 #k) 2 &, ZOFXTT modified
ESBL NDP test 2Btk &g shize 72, 2hbd
D N5 I RN 135X T CTX-M # ESBLs # 1% 1
A LTz, modified ESBL NDP test &t %R
L 72 81 o Wil oo UL B IR B R A 66 Ak, 7K
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Table 3. Detection of ESBLs- and non ESBLs-producing Enterobacteriaceae and glucose nonfermentative gram-
negative rods in blood cultures using the modified ESBL NDP test

Comparison of phenotypic test*?

Species (no. of isolates)

Positive ratios Range of MIC (ug/mL)

mNDP Direct DDST CTX CAZ

ESBLs-producing Enterobacteriaceae*" (21)

E. coli (18) 18/18 18/18 8- =64 =1-=64

K. pneumoniae (2) 2/2 2/2 8-16 =1-2

P. mirabilis (1) 1/1 1/1 =64 <1
Non ESBLs-producing Enterobacteriaceae (66)

C. braakii (1) 0/1 0/1 =<1 =<1

C. freundii (1) 0/1 0/1 <1 <1

E. aerogenes (2) 0/2 0/2 =1 =1

E. cloacae complex (4) 0/4 0/4 =1-=64 =1-=64

E. coli (44) 0/44 0/44 =<1 =<1

K. pneumoniae (8) 0/8 0/8 =1 =1

P. agglomerans (1) 0/1 0/1 =1 =1

P. mirabilis (2) 0/2 0/2 =1 =1

S. marcescens (3) 0/3 0/3 =1 =1
Nonfermentative gram-negative rods (15)

P. aeruginosa (11) 0/11 0/11 NT =1-8

S. maltophilia (3) 0/3 0/3 NT NT

S. paucimobilis (1) 0/1 0/1 NT 4

*2a mNDP: modified ESBL NDP test

*b ESBLs-producing Enterobacteriaceae: Of 18 E. coli isolates, four harbored a CTX-M-1-type ESBL encoding gene
and 14 harbored a CTX-M-9-type. Of two K. pneumoniae isolates, one harbored a SHV-type and harbored a CTX-
M-9-type. One P. mirabilis isolate harbored a CTX-M-2-type.
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Ty —EOBFEEAKE HE L E cloacae
complex 1#kiE CTX % CAZ % M0 E =1tk
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FERRETIE A VN 2 RIEFN T % 7R3 Pseudo-
monas aeruginosa 7% 1 ¥k, #efufktkx s o -5 2 %
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A3 3 BRI S 7=As, Wb X T modified ESBL
NDP test BHETH o 7z MIEEEEGER M V60
ESBLs EL## 1 O #id T & Nordmann & O i & [H]
FRICIKEE - JREEEATE 12 100% TH Y, FEFR MV
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ENB 2B \720 HEMRA CillliAh D IERE I A
WM AT 2 WHiE 50 - e 5 2 &I13@EY 25
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5o

ESBL NDP test (& 2012 412 ESBLs A4 % il A
DIEFEICHE T BEZ Bk & L C Nordmann 512 & -
THE SN2, BIfE, ESBLs @ {zT D% {13 CTX-
M EAE®, CTX-M# ESBLs 128 3t 7 7 1
2R VRPEEORTH CTXIHT 2 5GPk 2s
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T4 AT ERHTHE 217> 72 p-7 7 % ~—tH
EELEDHEHTAAZELTT YEYY) Y/ ANINY
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T, CVA&EET 1+ A2 (CTX/CVA)I1Z05% 7 =/ —
VHRBRAZEE S0, L) HERETHHL
RFTVWEHML, AF 4 A7 2 L7z, Fx OWE
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HY, 2HIHEATE (F2—7B/C: #/#) Tho
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ECTX-MORI B X O'SHV A EE T 2R AT 5 K
pneumoniae 1 ¥R CTH 720 HIEARE L o 72K &
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TREW Ak 2 B2 Ul 1o ESBLs 2 21 5 O R kkA®
HETHIET, Fa—TBOALELTF2—7C
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EMRTH o722 eEZ LN, BIHETE LT, H
R E o2 2HRICOVWT CVA T4 A7 Db D
12 10 mg/mL @ CVA & = 1E %, 10yl & F 2 —
7" C \Zighn L Tt L 72 modified ESBL NDP test ¢
T2 52813 CVAIZ X 5 ESBLs D HE 254 5
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HWTWweds, 200 Tid 10 57D 40 mg/mL
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256N, AmpC B-F27 ¥ ~—E&B\BREEELLS
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Evaluation of the modified ESBL NDP test for a rapid detection of extended-spectrum
B-lactamase (ESBL) produced by Enterobacteriaceae

Kohei Uechi"?, Isamu Nakasone”, Mikako Nonaka", Momoko Arakaki”,
Takaaki Tome”, Jiro Fujita?, Shiro Maeda"
Y Division of Clinical Laboratory and Blood Transfusion, University of the Ryukyus Hospital, Okinawa, Japan
?Department of Infectious, Respiratory, and Digestive Medicine, Graduate School of Medicine,
University of the Ryukyus, Okinawa, Japan
9 Control and Prevention of Infectious Disease, University of the Ryukyus Hospital, Okinawa, Japan

Available conventional methods for clinical microbiology laboratories to detect Extended-Spectrum -
lactamases (ESBLs) producing Enterobacteriaceae isolates are time consuming because of the period required for
bacterial culture. Additionally, the methods possibly fail to detect the production of ESBLs, especially when other
B-lactamases, such as AmpC B-lactamases, are simultaneously produced. The ESBL NDP test is a rapid method for
detection of ESBLs in Enterobacteriaceae. In this study, we developed a modified ESBL NDP test and evaluated it
using a commercialy available CTX/CVA disk instead of tazobactam. The modified ESBL NDP test was applied
to cultured clinical isolates from various specimens, 127 ESBLs producing and 25 non-producing Enterobacteri-
aceae isolates, that were resistant to at least one of third generation cephalosporin. The sensitivity and specificity
of this test for the cultured isolates were 92.1% and 88.0%, respectively. Moreover, 81.7% (98/117isolates) of ESBLs
positive isolates were detected within 30 minutes. We also evaluated the usefulness of the test using 102 positive
blood culture samples for Gram-negative bacteria. Among the samples examined, 21 isolates were identified as
CTX-M-type ESBLs producing Enterobacteriaceae, and were positive on the modified ESBL NDP test. The com-
plete cycle of the modified ESBL NDP test finished within one hour. From these observations, we conclude that
the modified ESBL NDP test is a useful and rapid detection method for ESBLs producing Enterobacteriaceae iso-
lates from both bacterial colonies and positive blood culture samples.
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