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CTX-M-93 Extended-Spectrum S-Lactamase 34
Enterobacter cloacae2] =3

ERa, R0l WYY, AhE, YNES, ART, YR, 0|yl
Tplohstn ofntchst Aot st Al FtAAe| S A2 DACHE w S 2 E Y o 2R B Al
HX|CHSE W 4 npshy HohEs

Hf & : F2Fe] 3 o oA &2l ¥ Enterobacter cloacaeE t/ 2 & Ambler class A extended-
spectrum B-lactamase (ESBL)] 321 A AgS 2Abstal o5 A48 YA ste 79 #d 9% S

ZAbet LAl skt

2 B 120030 At e
S grzmdi o g AEsElg o, ESBL AL
A T2 cefotaxime WA AGA S HEgo 2 A
Heor 46t en, TEM¥

How gl shaloA 2= E. cloacaeE thAt o =2 3ot
double disk synergy (DDS) A& o 2 ZA}3}31t}. ESBL

]_

,SHVE, CTX-M3¥, PER-18, VEBY
polymerase chain reaction (PCR)C. 2 7 &3} 31 PCR AHE 9] 97| E &

Aol o & 2473
AT B-lactam &t A o] H A A FEE gH7 5] A
IBC?“é, GES¥ % TLAE §AAE
0}:}:1]-6‘]:0 i A=) }\:l ].}\}\T;}_ ﬂ_lac_

.

tamase 2] plgt<=- Isoelectric focusing @ 2 =% 314 t}. CTX-M-9 w%ﬂx}g Ad #FE Aoz

enterobacterial repetitive intergenic consensus (ERIC) PCRZ 723 &

RS

2
=

7Y 50.0%, 29.6% 2 48.0%°] ) om, J/LH‘H B-lactam A st o] Aol =

(27.7%)7} DDS k4 o gith. vl A} 7

Z]'U]' =3 X]L] 1= 3}19}]\—0——111 19_!‘(38%)"5 blasuv 12 9’]’ bIaLTX»M-Q ‘”_%:]_Z}——Eé %}‘] oﬂ

I} : A1 877 = 22 ¥ E. cloacae 1483+9] ceftazidime, cefotaxime 2

2Ren 279 4o AR =

1 aztreonamo] o 3k WA &2 7}

27 Bo YA 505 3 415

1T(2%)t blall-M 525 16‘|"(32%)‘: blasuv 125 4‘!"(8%)‘: blaax M-9 ;\ﬂ

]]’]J— %qu bIaCTX»M-Q 'rr%jX]'

2 2] 5] &= E. cloacae:= ESBLS- 53] A3l , SHV-129} CTX-M-99]

g o

£ A d 7 F(235)= ERIC PCRY| 2]3lo] 9714 g o &2 H 7= At}
e _:ﬂnqa1m EEEER.
}74 &3 ESBLY S &olg 4= A9tk CTX-M-9 A A E. cloacae= ERIC PCRoI| 2] 35}o] thakalt &

EREo 5 A4 Ao A=A FRsS 49 AU
N B cloacaeo]| )3+ 7+ =2 Staphylococcus aureus, Escheri-
chiacoli 5 F8 HZAG T v == Xt <
Enterobacter cloacaet= 7} Al w2} (family Enterobacte- AR o2 H 953 ZAE HolE=d), o] Ao 23 1)
riaceae)d] &3l TS T o R, B, B, B & 39 AP ES g At Hlal A 2o Esh
Qzte]l BEshe 7ol B eeiA E2sta el (3], 3733 A A<l A 4<4 E. colir} S. aureus7} A 4]
Begde] o ddd T SR v m o2 d  de] dAEd FEL 30%-55%°] E¥etA T E. cloa-
Z R Ed gt sHA R gk Aol WAzt cae= ZE o] 100%0l] 2gr4].

o FHHEHe AR T3l dolFor _LQ 1 T}H2]. E. Oxyimino-cephalosporin> AmpC B-lactamase©]] 2] 3f] A
7} R ¥ U /= % (inducibility)o] 2t m g A iﬂ A

2 A7 2004d el an| g es) dgn) ALl gje] ojgeln  F=A AmpC flactamaseS A 3= E. cloacaee] =
A. g E L JFAT5]. 28 g Aol <& AmpC ﬁ-lac-
= 2:051/12 ARSI :05/2/28 tamase®] ¥} A AI[6] Z-& plasmidol] o] lo] 7)==
DA R HAE Ambler class A extended-spectrum f-lactamase (ESBL) Al
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TEL:051)990-6373  FAX:051)990-3034
E-mail : kscpjsh@ns kosinmed.or kr

(7, 8]0l 2lal] A o] & 39 cephalosporinol] t] 3+ ] 4]
Y53 Alto] A

E DL B S
At

Aol ¥n

PEEREEEE R



58

ol A A o A E2] ¥ = E. cloacae:= Ambler class A
ESBLE &3] AAdste Aoz g8, agxdAe
1998\ o] A 19991 of] £-2] ¥ Enterobacter 68F = 213
(31%)7} CTX-M3 ESBLS XA 39tz atH[9], 2
Qo] A = CTX-M-10S A4 3} Enterobacter”} th4 &
A= Eart AATHE]. g ZF o X = 1996
d o] % 34 Zol TEM-24Z A) A 3} Enterobacter aero-
genesol| ogt & F kgt o] WA Tha gHh[10].
ol A] £2] ¥ =E. cloacaers ESBLS &3] XAl st=
Aoz B =d, 1999:d-20001d o] F4ke] & o gt
H oA B2 E cefotaximeol] 7+ 3-& A<l E. cloa-
cae = 26%7} Ambler class A ESBLS A sttt s}
wl, SHV-12 Fo| &3tttar A TH[11]. el ] ol A
L E. cloacaee] TEM3 2 SHV3E ESBL A4 &3tgt 1
TE RS W 71E}9] Ambler class A ESBL A4 & ko of
gk ZALE =ET

olo & AFolAE AN B3 LA 284
E. cloacaeE th4r o 2 TEME 2} SHVE ESBLE o} g}
CTX-Md¥, PERY, VEB3, GESd, IBC3Y, TLAY &
Ambler class A ESBL2] Z£3t7 Q] A A SS FAetaL,
olF BAE A 7Y FAFES Lol A )

et

MELYY

1. E.cloacaeQ| 22| 2! =

0

2003 o] Al w 5 ghape] 1A A o A
232]5 E. cloacae 4o 2 stgit}. Hajd
2 A st A AT Y& ERleka, A
3lska W [1] 2 Vitek GNI card (bioMerieux Vitek Inc.,
Hazelwood, Mo., USA)E Al&-3lol A EA sttt =4
SR A whE FEl | FFE ATt A Al €] sk S

2. M 2d AE

1] = 2] National Committee for Clinical Laboratory Stan-
dards (NCCLS) 7] ol whebr] o =2 by o = A 6f
S TH12]. 3t A t] ~3 & & ampicillin, ampicillin-sulbac-
tam, cephalothin, cefoxitin, cefotetan, cefotaxime, ceftazidi-
me, imipenem, amikacin, gentamicin & tobramycin t] 2~ =
(BBL, Cockeysville, Mich., USA)E Al-&3lt. EE7F
E. coli ATCC 2592292] 724 & FAl ol Al &8k

3. FAAMsE(minimum inhibitory concen-
tration, MIC) &H

NCCLS g-H 3|4 o 7 A5l vH[13]. A& 3FatA)|
2 ¥ cefotaxime (3+=, 4] ), ceftazidime (37|, 3+A), az-

Za% o

ol

1ok

K2, R, B

— =

|

A, YA

30
fol
_Hol-

treonam (o}, Qb4k) E cefepime (F-¢], Al &)= A8
o} A== 9)3te] E. coli ATCC 259229 o] 3t MIC
£ Al 338

4. Double-disk synergy Al

Jarlier S{1419] W 02 A @A, =, 20 R 7
g WFH o 72 2 # g &, Tryptic soy broth (Difco, Coc-
keysville, Mich., USA)ol] % Z3}o] McFarland nephelome-
ter No. 0.5%2 B =5 B3 th Ald F/ds HEo R
Mueller-Hinton 3F& (Difco)ol] L2 A HF3g %, v x] 2]
29 o] = amoxicillin-clavulanic acid ©] == (20/10 ug), 7L
F2 o = 30 ug9] cefotaxime, ceftazidime 2 aztreonam T]
22 (BBLYE BTk 97 34 o] 220 1A 2
AL 1.5 cm7} B A st Alxte] A€ wi A= 35¢C
Fesld 1847 W%k F A28 BEFYE, T o~
3 Atolof| A FEE T ol gk AA ] g Ado] H
= A o2 st

5. el o8t Ly e

Filter mating§ [15] 2. 2 A] & &} 91 t}. Azideol] WA 2l E.
coli J535 WA FoAR=2 AE-sh, W/ Fofx}e} o
A2 7}7} brain heart infusion (Difco) 9 A vl 2] o] A &3}
oA A 3AIZF ' kvt T 2F vl Y 0.2 mLe} 5
o 2} W]kl 22 mLE AR ekol] WOl 37COIA 1417
vl &F &, cefotaxime 8 ug/mL <} azide 100 pg/mL7} 3%
MacConkey 3+ ol HE3FH T}, 37 Coll A 1847 vl <
% transconjugantE A H AT WA Ao A5
&} A] transconjugant®] cefotaximeol] ] 3+ 7+=A] & t] &~
sy o= Ald s

i

tad

[e}

LU= )

Ly

6. Isoelectric focusing (IEF)0| 28t SXA
(p) &H

M1t crude extract 10 #L2} E k2] sample buffer (TEF-
CO Corporation, Tokyo, Japan)E 47 ] polyacrylamide gel
(pH 3-10, TEFCO Corporation)ol] 100V 14| 7F, 200V 1
Al 7F 2 300V E 405-7F A 7] =314 tF. Nitrocefin (Oxo-
id, Hampshire, England)ol] 241 o] 3} ] 2 gel 2 Y11 20%
F AT Geloll YERG H-249] bandE 2 35}
B-lactamase 2] pl= 2213}

7. PrimerQ| 1ot

Ambler class A ESBL 7zt 4229 <7144 < Gen-
Bank (http://www.ncbi.nlm.gov)ol| 4] %] 3}%1 t}. DNASpace
version 3.02 (Genetic Systems, Hitachi, Japan)2} Vector
NTI Suite (InforMax, Frederick, Md., USA)<S- A} &3+ mul-
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Table 1. Sequences of the PCR primers

Name Nucleotide Sequence Product size (bp) GenBank Accession No. References
T St
CTXMIR  3-ege i se e ettt ens 024 X92506 Thisstudy
Do jummmeesmsesd
ggﬁﬁgi gigf gcécgii‘; ticgcgg;;;fi; 490 AF189721 This study
RS o e tete
PERIR  3-cas o atecc e rend 83 221957 16
TEAR S-age s g o o g o3 92 AF148067 This study

tialignment A1 Z 3} ]}_—5—}0:] 7z} Ambler class A ES-
BL 4 A}o] Eoj& el BES primer® ¢t
QF4 primeretAmbler class A ESBL f-A &} 4714 <E 54
S BLASTZ E4135}th. PER-1 ESBL 42 A&S 9
3} primerE A 28} 31[16], CTX-ME ESBL-2 A 54 o]
webA o] o2 ol A 2 o] &S 9 primer
£ 119H35FA B CTX-M-18 primere CTX-M-1,-3,-12 ¥
-15, CTX-M-2¥ primer+ CTX-M-2, -4, Toho-1 & klu-1~
klu-5, CTX-M-8% primer+= CTX-M-8, -25 & -26, CTX-M-
9% primer+= CTX-M-9, -13, -14, -16, -17 & Toho-2E& 7
=% F JUEE 3t FEAdol &2 GESE 7} IBCH

ESBLL 3l #}9] primerZ FAAE A& FAESE 11
ots} 9l th. VEBE 7 TLAS ESBL S 7 7 &S 9

primer= A 2 0] 11935} $] thH(Table 1).

MES (polymerase chain reac-
gt ESBL XX H&E

8. ZgtgaH
tion, PCR)2 0|2

FZ TSBol| H %35l 37CE 01'7:
W A g Th W e | mLE H el A 5
13000 X g2 ATk F5 e e x ZMP<Z%
= 500 pLof] F-frAlZATh o] & 1023F #<Q1 5, 13,000 X g
QAetm, 440 Fekol A DNA #2902 A&
]— Ath. DNA %9 5 ul, primer 2} 1 pL, deoxynucleoti-
de triphosphates (ANTP) 2.5 mM (1 L), Taq DNA polymer-
ase 2.5 U (1 pL), 10X buffer 5 L. @ Z7F5 36 L2 E 3
stod 50 pLe] premixE WES T ©] & Gene Amp PCR
System 9600 (Perkin-Elmer Centus Corp., Norwalk, Ct.,

0

USA)2. 2 947 o] A 583} predenaturation 3 94 2 20%
7t denaturation, 58°C & 20% 7t annealing, T2CE 45%7
extensiond}+= 30 cycle?] A u-S-& A7 T2C =2
757t postdenaturationd} 3 t}. FEAE 10 uLE 2% aga-
rose gel (Promega, Madison, Wi., USA)dl| 4083+ A 7|9 &
3he1 4 band S 22} 21 sh o
9. ESBL ®uEXe REE &4
PCRO|| o]3lo] %4 4F
#A8 L FadG =
(Qiagen, Hilden, Germany)i agarose gelol] A

SEEHREES SLER
Z AL E-S DNA extraction kit
w2l 7, Se-
quenase Version 2.0 DNA sequencing kit (U.S. Biochemi-
cals, Cleveland, Oh., USA)E o] £-3}o] A dideoxy-media-
ted chain termination[17]2. 2 A7 A S £33 ).
Aubo] A A S QA otk o 7 BA 519t}

10. Enterobacterial repetitive intergenic
consensus (ERIC) PCR

ERIC PCRZ 59| &2 A#Ad S A8t
Primer 2+ ERIC 1R (5'-atg taa gct cct ggg gat tca c-3')2}
ERIC 2 (5'-aag taa gtg act ggg gtg agc g-3)2 AM&3}9th
[18]. 5 Z4¥-g-2 dATP, dCTP, dGTP & dTTP Z} 0.2 mM,
50 pM primer, Y730l A 2 g 10 nge] 3 DNA,
25 mMe] TAPS [N-Tris(hydroxy)methyl-3-amino-propane
sulfonic acid, pH 9.3], 50 mM KCI, 4 mM MgCI2 2 125U
2] TaKaRa Ex Taq polymerase (Perkin-Elmer Cetus, Nor-
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Fig. 1. Representative ERIC patterns with primers of ERIC
IR and ERIC 2 with clinical E. cloacae isolates from a
university hospital, Busan, Korea. Lane M1, Hind [[ /EcoRI-
digested phage A; lane M2, 100-bp DNA ladder; 1-23, CTX-
M-9 ESBL- producing clinical E. cloacae isolates.

walk, Conn., USA)E ¥ 33l 1 mM 2-mercaptoethanol 50
Me] &3t o 2 Al sttt 95Tl A 587 ¥H-S-AI7]
T,52CAAA 18,70CAA 58,92CoA 184 353 &
Z A7, T0CANA 1083 A TEA AT TF
AFE-(10 pL)& 2% Seakem LE 3+ (BMA, Rockland, Ma.,
USA)of| A £ 8} th(Fig. 1). Band®] 7=} 2 aglo]
bande] EA T} 52 7t FHE Vw5 A o 4
o band Aol 7} o kA FABATL G Aoz
ks o191

2 o

1. &M 2

ook
0

AlF 717 5 & 14852] E. cloacaer} 4734 Aol A &
2l H AT ol &
cephalothin, cefoxitin & cefotetancl] thdt YAl & & 247}
98.6%, 66.9%, 99.3%, 95.0% L 59.8%°] ) 1L, ceftazidime,
cefotaxime, cefepime & aztreonamel] o] 3+ WA &2 z}z}
50.0%, 29.6%, 4.4% = 48.0%0°] 9t} Imipenemel] 1] A <1
T3E g1tk E3F amikacin, gentamicin 2! tobramycin

2] ampicillin, ampicillin-sulbactam,

z22, REH, YA, ASE, HME, UHF 9|
o 3t WA & 247 54%,17.5% L 453%°] ) T}

2. Double disk synergy A& 2 H&holl ofst
P PSi=y

Ceftazidime, cefotaxime, cefepime, aztreonam -&
B-lactam 3FA| St o] Fe] 3t Fe WA TF 505
E A S & double-disk synergyE Al @3} oM, 415
Q77%)= F4E, 97 =4 uheS Btk A el
o] e} ] 295+(58%)2] Wt 4d ©] azide WA E. coli I530. 2 &
2= 3t}

3. ESBL #&& Al & 829 p

B9 p-lactam Gt A Shut o] el F3F S
503 = TEM, SHV @ CTX-M-98 &4 2} o} <l
Z¥ 7} 453(90%), 355(70%) 2 233(54%)4 th. C
3 o] 9] CTX-M3 ESBL7} PER-13, VEBE, GESE T}
IBCE =& TLAY ESBL -2} &4d< ¥ fldth.
TEM £-A 27} A &9 455 & 15 7o] ESBLS TEM-52
A3, YA 445 ESBLo| old TEM-1¢] %l t}h. SHV
AR} oFA FF 355 5= SHV-120]9 31, CTX-ME
AR} okAJ ol #FE 23F 25 CTX-M-90] 3 t}.
B9 p-lactam Gt A Shut o] el F3F & WAL
F 503 = 1302%)= TEM-52 $A4 2}, 165:(32%)=
HV-12 A2}, 45 (8%)& CTX-M-9 542} shiks
zk31 99l o, 195:(38%)= SHV-129} CTX-M-9 74 2}
E A AYx YRk AT F 105(20%) N A =
ESBL frd A7} A &= A] e4skem, o] 5 75+= TEM-1
A= Ay A2l Th Double disk synergy k4] 91 41
T F 55l A= ESBL A7} A& A 2skon, o
2 2% 0| A= TEM-1 §-A ek 7 Z 5 %) th. Double-disk
synergy &/ ¢l & 9F 5 45| A ESBL 327 A&
H9Ed], o] & 13E% SHV-12 §A4A}, 1FE= CTX-M-9

2 Dp
&

Table 2. Ambler Class A ESBL genes contained in E. cloacae isolates

Double disk synergy (No. of isolates) ESBL genotypes No. of isolates
Positive (41) TEM-52 only 1
SHV-12 only 15
CTX-M-9 only 3
SHV-12 + CTX-M-9 17
Subtotal 36
Negative (9) SHV-12 only 1
CTX-M-9 only 1
SHV-12 + CTX-M-9 2
Subtotal 4
Total (50) TEM-52 only 1
SHV-12 only 16
CTX-M-9 only 4
SHV-12 + CTX-M-9 19
Total 40

Abbreviation : ESBL, extended-spectrum f-lactamase.
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Table 3. Characteristics of E. cloacae isolates carrying blacx.y., gene

Age Sex Ward Isolation Underlying Specimen MIC (ug/mL) B-lactamase gene type ERIC
date disease ATM CAZ CTX FEP pattern
28 F IP  JAN Stomachca  AF 128 64 128 8 blaey. +blagy. 1 +blacras A
48 M IP FEB CBD ca bile 128 64 64 8 blagy. +blagy. i, +blacrars B
33 M IP MAR Asthma PF 256 256 128 16 blagy. +blagy. i +blacras A
67 M ICU MAY ICH CSF 64 32 64 4 blargy +blagy. i +blacras A
62 M ICU MAY  Tuberculoma PF 64 64 128 8 blagyy.i+blacrars A
76 M IP MAY CBD ca bile 64 32 32 2 blaey. +blagy. P lacras A
50 F IP JUN  Tuberculoma RS 256 128 64 8 blaey +blagy. P lacrams C
82 F IP AUG Pneumonia RS >256 256 128 32 bla gy +blagy . Holac s C
74 M ICU AUG RCC RS 32 64 32 0.25 blamsy.+blacrae D
70 M IP SEP  Esophagealca RS 64 64 32 4 blasy.+blacrk s A
76 M ICU SEP  Esophagealca PF >256 256 256 32 blamy.+blacrae D
63 M IP SEP Lung ca RS 128 64 32 2 blagy. +blagy. 1+ lacr s A
64 F IP  OCT HLD RS 128 128 64 8 blaey. +blagy. .+ lacras E
69 F OP OCT Pancreaticca AF 16 128 64 0.5 blagy. ,+blacryus C
56 F IP OCT Lung ca RS >256 >256 128 32 blargy. +blagy. i, +blacras F
64 M ICU OCT Lung ca RS >256 >256 128 32 blargy +blagy. i +blacras G
69 F IP  OCT Lung ca RS 2 256 16 8 blamy.+blacrae H
61 M IP  NOV ICH urine 8 32 256 4 blagy. +blagy. P lacrao A
48 M IP  NOV CBDca wound >256 >256 64 16 blaey +blagy. 1 +Placras B
58 M IP NOV  Esophagealca RS 128 128 16 2 blagy. +blagy. i, +blacrars E
46 M ICU DEC Aneurysm RS >256 >256 128 64 blarey. +blagy. i +blacras I
63 M IP DEC  Esophagealca RS >256 256 32 16 blagy +blagy i Hblac s 1
62 F IP DEC ICH RS 256 256 256 16 blagy. +blagy.+blacrans I

Abbreviations : MIC, minimum inhibitory concentration; ATM, aztreonam; CAZ, ceftazidime; CTX, cefotaxime; FEP,
cefepime; ERIC, enterobacterial repetitive intergenic consensus; IP, inpatient; ca, cancer; AF, ascitic fluid; CBD, commom bile
duct; PF, pleural fluid; ICU, intensive care unit; ICH, intracranial hemorrhage; CSF, cerebrospinal fluid; RS, respiratory
specimen; RCC, renal cell cancer; OP, outpatient; HLD, herniated lumbar disc.

I ® intensive  care  patient [ TYY
H A inpatient A
G B ocutpatient ®
F A
ERIC E A A
pattem D ° °
C A A [
B A A
A Fy A L L Y F vy A

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Fig. 2. Diagrammatic representation of the distribution of the CTX-M-9-producing E. cloacae isolates from patients during the
1-year period by ERIC patterns.
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Table 4. MICs of expanded-spectrum beta-lactam agents against Ambler Class A ESBL-producing-E. cloacae isolates
MICs (ug/mL)
ATM CAZ CTX FEP

Range MIC,, MIC,, Range MIC;, MIC,, Range MIC,, MIC,, Range MIC;MIC,,
2->256 32 >256  64-256 64 256 16-256 32 256 025-32 4 32
blacxas and blag,y ,, alleles (19)  8->256 128 >256 32->256 128 >256 16-256 64 256 05 -64 8 32
blagy., allele (16) 4->256 128 >256 4-256 64 256 8-128 32 128 025-16 4 16
bla,,.s, allele (1) 64 64 64 32 32 32 64 64 64 4 4 4
Abbreviations : MIC, minimum inhibitory concentration; ESBL, extended-spectrum f-lactamase; ATM, aztreonam; CAZ,

E. cloacae with
(No. of isolates)

blacys allele (4)

ceftazidime; CTX, cefotaxime; FEP, cefepime.

SH 2}, 23 SHV-129} CTX-M-9 §AAE EA o 2
Y3 919 tH(Table 2). TEM-1, TEM-52, SHV-12 2 CTX-
M-9 A7 AEE dF FE2HA A 2t ahd
3t pl5.3,6.0,82 2 8.02] band S &1 & 4= YA TH.

4. CTX-M-9 ®™XIE A|Y E. cloacae?| EM

—

CTX-M-9 A #}2 24 E. cloacae:= 9]¢, dx=9k, 4
oh, #l¢t 5 AT S 14 T FY, A4,
AT 5 I AR oA EEH AT o] E AL
6 A, 16 Auk o] AY Folde

g AAY. AAERE 135 57 A

T
Ko
T
AL 6FE A AR AAEFY, F5Y D HH5),2
=
1

N

L

, 13 AT FA R A 2 154 Fe
ZF= SHV-129} CTX-M-9 §HAAE ZA] o] A
Ux A en 435 CTX-M9 4443 Ay 1 I
t}. ERIC PCRY| 9]8] CTX-M-9 §HA2 A 32
A FRE R UE £ U=t APl 85, BE o] 2
T,C¥o] 37, DA EP o] 47 25, F4,GE 4 HF ©]
Z}7} 157,19 o] 353G th(Table 3). o] F- AQ 2 14¥,54.,9
I 119l B2 H A=, 590 35,99l 277} &2
HAom, 18- 12€ dut 523 3L 01F)
ol A F2] = A TH(Fig. 2). blacxw, blagy.. FHAE &
Alell A E. cloacae 1959l tf 3} ceftazidime, cefotaxime
2 cefepime?] MICE blagyys RS AYA] & E.
cloacae 1750 H]a] A =2 EX 5 Bt} 3 blagkas
SAATS A E. cloacae 450 T gt o] 5 BH Y B-
lactam A 2] MICE ©] FAAE A YA &2 1759}
fFAFSE B2 8 B 9 th(Table 4).

=

]

_T'_

B oA &% E. cloacae?] ceftazidime®} aztreo-
namol] o) & WA &< 50.0%9} 48.0% % 2003 A 12
7N oA Eel® E. cloacae?] o W& 7} 37%°|
HlgjA F A o7 & Wk, cefotaxime} cefepimeo]
3 WA &L 29.6%9 44% 2 A= BT 34%9} 12%°]
Hls A A o &2 Wokt}20]. & Y #5535 27.7%

(41/148)7} double disk synergy %/ 0] Q1=H] o] &= 2002
A 137]) HYo| A B2 E. cloacaeE thAte = 3l %
ALe] 23.6% (54/229) 9} A e A 79 TH21].

B o] Fo A = TEM-52 (15), SHV-12 (355), CTX-M-
9 (235)°] 37}A] ESBL {43 v A& 0 om, CTX-M-
18, CTX-M-28, CTX-M-83], PER-138], VEB3, GESd,
IBC¥ % TLAY ESBLLS 7 &= A ¢kskth. TEM-52%&
TEM-12] o}nu] =4k 37] 7} ¥ o] (Glul04Lys, Met182Thr 2
Gly238Sen)® A o]t}h[22]. o] &4 E TP Ead
K. pneumoniaeol] A & A= 1 om, g oA &2
= AHATE &3] Adste AR g (23]
SHV-12%E SHV-1¢] o}n] =4k 37] 7} ¥ o] (Leu35Gin,
Gly238Ser 2 Glu240Lys)® & 40| t}H[24]. o] A E 29
2o A E2lH E. coli®} K. pneumoniaec| 4] xS WA 5]
Rom, Fuol| A ] = = Enterobacter7} &3] A/ s}
Ao 2 delF=d[18] & AT A= 35571 At
&3} ESBLo| T} CTX-M-9-2 2000 23] 2l 4
¥ E. colio] A} A& 7 =] %1 2.1 [25], Toho-2¢}
88%2] FEdE Ad A&t FHA o] EAE A
A&+ E. coli, K. pneumoniae 2 E. cloacae2] £2]7} X
| ok lom[26], selA = 2 Aol AE £
o7 AZLETE CTX-M-9-& cefotaximeol] o 3+ 7}
gl o] ceftazidime Bt} 713 g ho|t}. a8y &
Toll A 2" CTX-M-9 B4 #F 5ol t & cefotaxi-
me2] MIC+= ceftazidimeZ} F-AFSFA £H|, o] & #FE 9]
CTX-M-93} 37| SHV-125 Ao A ste o7} B¢k
a1 (19/23), E. cloacae2] & 28 A4 AmpC S-lactamase2] %
FE 7] WFo 2 A7,

Double disk synergy <4 ] 1 ¥ E. cloacae 9F 5 4F
o| A ESBL §d A7} A ZE= A=, o] o] Aldef #-
lactamase &} A A & A}-8-3} clavulanic acide] % & 7}
o] &} E. cloacae’} &4 M A4 AmpC S-lactamaseS =} 2 A
X &ed A clavulanic acide] €] 3F ESBLY] 4] &3}7} &}
HH w Fo 2 AzF3c}[27]. E=3F Double disk synergy %F
A 415 F 53X & ESBL F3 471 &= A &3t
on= olE FFU E AFAA HEUEGLE 4
ESBL ©] 9]¢} Aj 2% ESBL 3 A& AY 1 = 715
e AAE 5 Ak ol T Hele] A% FHH A7
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7t 2 a3 Ao Yzgnt

CTX-M-9% A/ 3ste a7 34 dad 2 27 9
3}o] ERIC PCRS A §3}9th. PCRS E) & to] 72
912 DNAE $E3le= 7152 938 Ao g o] &5
o] $tth28]. ERIC 7| A €& B2 AltoA TdE A
o v FHA Y, uEZ BEH N, FHLSH T
¥ DNA A &4 S AF8-3F tH19]. ERIC PCR£ pulsed-field
gel electrophoresis (PFGE)ol| Y] &l A A1 &3} 7HH 3F &
A ol v PFGEC] gdete R & 2ta gl7] e <
2l E. cloacaeo] o] g et -] W] Aol &3] AL
5 3 g1 t}H29]. CTX-M-9 A A E. cloacae 235l tjj &l
ERIC PCRS 4] 8 3191 =] 0.3 kbol| ] 5.1 kb7b4] €] band
7} 47) ol A 87 74A] 2= ] 31 band @ e o] whet 971A]
PO FEAT. 7H E5td AFBF)> LRt
a2t 6 I T S} 2ol A EHE o dAF
A&EHow BE A BY,CH,DY,EF,FH,G¥,H
@ B Ige 242t 1-35Rke] B AT 12€d= 17 3

F7F s oA o] fHF e ol o AR HT
Aol HAPNSS & 5 AT Fe Y
F7 4% By ee nalggdn B Yol CTX-
M-9 A4 E. cloacae’} RFAE A S-S AlALEHTE. 28t
o] Z#}to 2 CTX-M-9 25 A'd plasmide] o] g
Wigel 34 gt o 71g geldd & gloler o5 9

@ %7149 A7t Bad R
[

= d
E. cloacae = ESBL2] A S &35} 33 9 B-lactam &
oA A WG S g5ete o537 &S &g &
1 t}h. SHV-12¢} CTX-M-9¢] E. cloacae’} 7}%
’d3l= ESBLo|Rl oM F BAE FAl A
T EEX] ¢kt ERIC PCRE E3to] A| & 7] 7T
= CTX-M-9& A 31 = E. cloacae2] 543 o] t}eksim
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Emergence of CTX-M-9 Extended-Spectrum -Lactamase-Producing
Enterobacter cloacae Isolates
Yoo Rah Hong?, Hoyen Yu?, Il Kwon Bae?, Su Bong Kwon? Seok Hoon Jeong“*,
Hyun Joo Kim?, Youn Hwa Kim?, and Sang Hee Lee*

Departments of Pediatrics', and Laboratory Medicine?, Kosin University College of Medicine, Busan; Department of
Quiality Improvement®, Kosin University Gospel Hospital, Busan; Department of Biological Science*, Myongji University,
Seoul, Korea

Background: The aim of this study is to assess the prevalence and to investigate the molecular
epidemiology of Ambler class A extended-spectrum p-lactamase (ESBL)-producing Enterobacter
cloacae isolates in a university hospital in Busan, Korea.

Methods: Non-duplicated clinical isolates of E. cloacae from patients admitted in Kosin
University Gospel Hospital were collected during the period from January through September, 2003.
ESBL-production was examined by the double-disk synergy test (DDST) and the transferability of
cefotaxime-resistance by conjugation. MICs of -lactam antibiotics were determined by the agar
dilution method and Ambler class A ESBL genes were searched by PCR amplification.
Enterobacterial repetitive intergenic consensus (ERIC) PCR was performed to investigate
epidemiological relationships among blac.w.s gene-carrying E. cloacae isolates.

Results: Antimicrobial resistance rates of E. cloacae isolates (n=148) to ceftazidime, cefotaxime,
and aztreonam were 50.0%, 29.6%, and 48.0%, respectively. Among 50 E. cloacae isolates
intermediate or resistant to more than one expanded-spectrum p-lactam agent, 41 (27.7%) showed
positive results in DDST; of these 41 isolates, 1 was found to carry blaw.s, gene, 16 carried blag...
gene, 4 blacwe gene, and 19 both blag.,.., and blasue genes. The 23 E. cloacae isolates carrying
blas.e gene showed 9 different profiles by ERIC PCR.

Conclusion: ESBL-producing E. cloacae was not uncommon in a university hospital in Busan,
Korea. The commonest types of ESBLs produced by E. cloacae isolates were SHV-12 and CTX-M-
9. CTX-M-9 ESBL-producing E. cloacae isolates showed diverse ERIC-PCR profiles, indicating that
they were not originated from a common source. (Korean J Clin Microbiol 2005:8(1):57-65)

Keywords: Enterobacter cloacae, SHV-12, CTX-M-9, Enterobacterial repetitive intergenic con-
sensus, Polymerase chain reaction
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