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%, double-disk synergy test BEtEkkiZ 138k (5.2%) TH o7z, FEHERZMECTREE TR OS2 KWL 72
WBETHo7z. $7%b b cefepime, cefozopran, cefpirome T MIC 2 ¢ (>8ug/mL) ceftazidime T
&M (0.12-05ug/mL) T@ o 72, H VNN 4 4 53 F T 12 meropenem A5 i ik v MIC i (<0.03-
0.25ug/mL) Z/mRL, fOA N NRANEETEM (05-2ug/mL) TdH -7z, tazobactam/piperacillin b
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M2 %4 T ThHotz. T, CTX-MI DK ENz0RMIEZTH - 72, BWEFFRFEEICE W TEHE
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MEASH S 72AS, T8 AFEOMRIZA % h o 7z RIS 9PN, PLRIERHBES AT S /2B
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$ % Blactamase TH 5. L7 74 ¥ v R¥ER L
FHL T 2 LRI, HINR L RIITWEET X
v, F72, 77 A AIET 572912 clavlanic  acid
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Table 1 Prevalence of Extended spectrum B-lactamase producing P. mirabilis

A

Laboratory No.(type) (}jﬁéiﬁ;?i IS(I)\ilalt(‘lgsc?iltleleﬁlang posi]t)i\l?esgti')ains
1 (general hospital) 16 7 7
2 (university hospital) 20 0 0
4 (general hospital) 4 0 0
7 (university hospital) 28 0 0
8 (university hospital) 23 0 0
9 (university hospital) 31 3 0

10 (general hospital) 3 0 0

11 (general hospital) 10 0 0

12 (general hospital) 15 6 5

13 (university hospital) 9 0 0

14 (commercial laboratory) 62 0 0

15 (general hospital) 26 1 1

Total 247 18 13

1) Double-disk dynergy test

Table 2 Medical records and treatment outcome for patients with detection of ESBL-producing P. mirabilis isolates

Antibiotic used

U RAPD  Deprmen  ward peeimen  DASOL Wiindodwe Tresmenatir - Tament g,
1-E3 A neurology 48 urine 2003.11.12 none none Indeterminate
1-E4 A neurology 48 urine 2004. 120 CPFX,CAZIPM MEPM Indeterminate failed
1-E5 B neurology 48 urine 2004. 216 MEPM,CTM,VCM CFPN Eradicated Invariabile
1-E6 A neurology 48 pus 2004. 4. 6 LVFX LVFX Eradicated good
1-E7 A urology Outpatient urine 2004. 4.12 none LVFX Indeterminate Indeterminate
1-E9 A neurology Outpatient Lung organ 2004. 4.20 none none failed
1-E10 A neurology 48 sputum 2004. 4.30 CAZ CFPN Indeterminate Invariabilie
12-E1 C medicine 5A IVH catheter 2003.11. 4 none removal of IVH Eradicated good
12-E3 C medicine 5A urine 2003.12.19 none none good
12-E4 C medicine 3B pus 2004. 1.16 none none good
12-E6 C medicine 5A IVH catheter 2004. 2.23 SBT/CPZ removal of IVH Eradicated failed
12-E8 C  respiratory medicine 6B sputum 2004. 4.30 CEZ CEZ Indeterminate good
15-E4  — respiratory medicine 6 west sputum 2004. 3.29 IPM FMOX Indeterminate good

CPFX : ciprofloxacin, CAZ : ceftazidime, IPM : imipenem, MEPM : meropenem, CTM : cefotiam, VCM : vancomycin, LVFX : levofloxacin,
SBT/CPZ : sulbactam/cefoperazone, CEZ : cefazolin, CFPN : cefcapene, FMOX : flomoxef
Genotype : The genotype for all strains was CTX-M2, except for 15-E4, which was CTX-M9

IIRIBIEYE 72 EOREWIC R ) 5 BH, ZTOHEIX
B EIER 2 SOMIED IR THL L EZ LR TW
L. Fio, SEAIRZYE D R BT 72 72 0 2 TR B
WA — 23S hwEEBbhs. LaL, #SET
& TEM Bl 7 & ESBL BEAEMEDY, HATIE CTX-
M-type @ ESBL kD B G S hTHB DY,
GHht 7 2 ARETOBBRIEET 27 —ADD b L
Bbhd SHOKRFHTIEHEMLXIZBIT S ESBL
WA P.omirabilis O 57 BEIRI % JEIR L, & 0 S K2
B L O ESBL A BIZ T oM 2 A7z, E 51,
Bl M7z sk © o BB 5B HE, RAPD % 4l
F U 722250 %47 - 7.

HEeEHE

1. R RHER

20034E 11 HA 5 2004 4F4 A T 6 4 HMIZE
B EREFE S 12 iRk BT, BRME D S 55
N7z P mirabilis 247 kEXRE L CTHA L. €
NENDOFERICTHHE S /2 fkiZ, VITEK2 77 F 4
PR e/ SRV (HARESF 2 2 —%k, HE) 2l
HALFEEL7Z.

2. ESBLAZ ) —=7

ESBLEAM D A 7 ) — = » 7 I cefpodoxime

(CPDX) @ MIC fii#* 2ug/mLLL & JE¥E & L 723
H L 72. ESBL @ j& 42 1% double-disk synergy test

(DDST) I CHREREL 72, FdR# LWtk 4
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Fig. 1 Profiles of RAPD-PCR of 7 isolates from No.l hospital and 5 isolates from No.12 hospital. Lane M, DNA ladder as 100bp mo-
lecular size marker. Other lanes, See table 3 for the clinical isoletes
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Table 3 MICs and B-lactamase gene types of DDST positive strains
MIC (ug/mL)

Strain No

CAZ CzOp CFPM CPR MEPM BIPM IPM LVFX CPFX AMK TOB TAZ/PIPC AZT
1-E3 0.25 >8 >8 >8 012 1 1 >2 >2 2 1 0.25 0.5
1-E4 0.25 >8 >8 >8 0.06 1 1 >2 >2 2 2 1 1
1-E5 0.25 >8 >8 >8 0.06 1 1 2 2 1 4 =0.25 1
1-E6 0.25 >8 >8 >8 =0.03 0.5 0.5 >2 >2 4 1 0.25 1
1-E7 0.25 >8 >8 >8 0.06 05 05 2 2 1 2 0.5 >8
1-E8 0.25 >8 >8 >8 0.06 05 0.5 >2 >2 4 2 05 05
1-E9 0.25 >8 >8 >8 0.12 1 1 >2 >2 2 1 0.25 0.5
12-E1 0.25 >8 >8 >8 0.06 05 05 2 2 0.5 2 =025 >8
12-E3 0.12 >8 >8 >8 0.25 2 2 2 2 2 2 =0.25 >8
12-E4 0.25 >8 >8 >8 =0.03 05 05 2 2 1 2 =025 8
12-E8 0.25 >8 >8 >8 0.25 2 2 2 2 2 8 0.5 1
15-E4 0.25 >8 >8 >8 =0.03 1 1 2 2 0.5 2 =0.25 0.5
15-E4 05 >8 >8 >8 0.12 1 1 >2 >2 2 2 0.5 >8

CAZ : ceftazidime, CZOP : cefozopran, CFPM : cefepime, CPR : cefpirome, MEPM : meropemem, BIPM : biapenem, IPM : imipenem,
LVFX :levofloxacin, CPFX : ciprofloxacin, AMK : amikacin, TOB : tobramycin, TAZ/PIPC : tazobactam/piperacillin, AZT : aztreonam

Genotype : same as for Table 2

A KIZC McFarland 05 (2iE# L, Clinical and
Laboratory Standards Institute (CLSI) ®5 4 &2
PSR Z I 2 —F—b ¥ b URFHICEA L
. ceftazidime (CAZ), cefotaxime (CTX), cefepime
(CFPM) & clavulanic  acid/amoxicillin (CVA/
AMPC) Ot ¥ ¥ 74 A7 (HAXRZ M ¥ - T4 v
F v Y) % 26mmibEIC A B X 5 I E X, 35C
18 B A »F 2 xX—=1+ L, CVA/AMPC & 3## »
ENZ HE ERR S il DDST Batk & L7-.
3. AR BR
DDST B ik 0 38 # sz P 5B 1k, CLSI IS HE:D
EFT MRV (EEEE, RO 12 X DR Ay
k2 B v TAT - 72 ll & 3 # 1X pazufloxacin

F184E 5 H20H

(PZFX), ciprofloxacin (CPFX), levofloxacin (LVFX),
gatifloxacin (GFLX) , prulifloxacin (PUFX), aztreo-
nam (AZT) , sulbactam/cefoperazone(SBT/CPZ),
tazobactam/piperacillin  (TAZ/PIPC), meropenem
(MEPM), panipenem (PAPM),imipenem (IPM),
biapenem (BIPM) , cefpirome (CPR) , cefepime
(CFPM) , cefozopran (CZOP) , ceftazidime (CAZ)
AL, WEHEIEo 2 —F 0 s RBIOA L
INAGR IR 0015-32ug/mL, 2 Oti% 0.06-128ug/
mLD TN ZN 12 FHCRIN OV THIE L 72.

4. PCR I & BB IS T DM

DDST BatERRIC DWW T PCR % Fl W CTHERE L 7.
FEE/ME S OFEIZHE, SHY, TEM, CTX-MI,
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CTX-M2, CTX-M9 O @z TRIZOW T i 7z F
JIE 13 % Btk 2 McFarland 05 O EEICHHE L, 100C 15
SrEINEE, 2o 5ul% PCR RUGF 2 — 7R AL,
Thermalcycler 9600R (Roche, Tokyo) THilE L 7.
PCR 31X TAKARA Taq 2 L7z, RIS
94°C60 #5, 60°C60 Y, 72C60 B DFEF30H 4 7 v T
BIEL, Z0EWEE) 727 IVT I FAVELIKE
ThERE L 72,

5. RAPD 2 X 2y 220 M7
KRE’TE%LEE%E%%%%KowT@&
Mizk 2 & 12 RAPD %l TSI 2175 72, fli
m7747 13 ERIC 2 (5-AAGTAAGTGACTGGGGT
GAGCG-3) B X 17272 (5-AGCGGGCCAA-3) #JHw»
THi»o7z. LB 70 A C—Wp¥s##%, +7 7 ~ Mini-
Kit Z W CHiit L7z, PCR #4312 TAKARA Taq
ZRAL, M2+l 25mM 2 L7z, BUS Sk
94°C60 7, 35T60#s, 72C60 B DEF30% 4 7 v T
WIEL, ZOEWMERY) T2 AT I FrVERIKE)
P CHERR L 72,

6. BRRT A

ESBL A Bkt B oW THRB TSGR, T,
HBERE, SR, $53EHF], FHRICOWTL b
OANRY T 4 TIZHNTFREL T 7.

#®w R

1. ESBL ks

ESBL P 4 £k @ # i % % Table 112 7% L 72. ESBL
BEA D SR i 72 L 72Kk 247 MRvh, 18 Bk (7.3%)
B EN, 09 b 138 (52%) S DDST k%
Td - 7. DDST Bati#k4 T T PCR 12 & %5 ESBL
FHEBZTHHEETH - 72, Miikes) o ESBL 4 B fE
BT 12 ik, 3R & DR S e,

2. ESBL MEEMRD BRI B & OEA IR

ESBL MM S N2 BE ORI RIZOWT
Table 21277 L7z, 13 ¥k, 12 BIASABEEE 2> & B
SNz EETHIE 12 828 CTX-M2type T 1 ¥k 28
CTX-M9 TdH o 7. WA EHIIR 5 F, W% 3,
26, CVAF—F 26, Hk1BITH o7z 3
FlPe 5% 9 FEBNME, PURSEIR A IAT S 7z B
b 5 REFITHIE D WETIZ R o 72, BREIRA S
SNZALE IVH ORERBAERTH Y, FHR
HEFEII3HITHo72. ERIC2BLU272 754 <% —
2 L7z RAPD #:02 X 2 JE24R AT O f% 3 % Fig. 112
RU7Zz. TIHREET 7k 6 #kA%, SHBETIE 5 HR4aT
TH—8% = V&R L, BENTOILRZ RIET %5 5E
Tho7.

3. HEFH R BR

FEH 2 VG 5 % Table 31278 L 72, ESBL #E/4: 13
Mz Mg L7zAs A, MIC i A & Al %2 7R L 72 364

& MEPM (=003-025ug/mL) T, &K W TTAZ/
PIPC, CAZ T& - 7:. CFPM, CPR, CZOP iz ftt®
EH L R LCMIC fli i3 (>8ug/mL) /R L
72. AMK, CPFX i3 MIC50 % = h # # lug/mL,
2ug/mLTH - 7.

z =

W HIX D 12 MiFk\2 BV % ESBL FEAE P mirabilis
DA IRPIS D W THFA % 4T - 72, ESBL A P,
mirabilis DR IRIEIZ D W Tid 1993 412 Goldstein™
SARPNCHELTBY, ZodhTHrIEEIZ08% T
HolzLTWwW5hb., Fok, KEY, I—uav 9
TIOTORETH =L TV ADOREIMEINTW
4. HZTIX Nagano 5% 2002 4F 12 Outbreak o #t
HE LTV, Ml —xA4 7 20#HEE%
V. Sllbhbh oA Tid 12 Mk 3 fidk (25%)
OIS, &K T52% O ESBL FEAER ASELE L
7z, BARIZBIF S E. coli R K. pneumoniae ® ESBL
HARIIEZ I E R 2 L, BoRE L TIREETIX
%6 LA»L, SHORETIIINS ORME LI L

FRTHY), SHROBNIEERT LLEVDHL LE
K%hé.

ESBL 7 2E W &34 13 ICU % CCU 7 EHAELLM
BERLXFAANTNANL ZAEMHLTWEREICSE
, ZaIEmE LTREMICIER L T B2 5
LT3, SHoOFHAETIEIMRBMEHIIR S 5 oA
WO Eholzd, 1T ALOBEIIEEREDBE
T, EEBITH 7. AR, ESBL FEA R X PIHTH
PHERL TV —A0% <, BNMEEES-§ % %
JIEDR LR SN AW REELIBVwEEZOND. F
7z, BIRA T — T VERBE RN ASE AT
b —AN% L, BRNTOIMDIFEKRIZS 2572012
R 5 OB Z oM R AT 52 L b LE
ThbrEEZOLNS.

HEH %% Pk 3Bk T 1Z MEPM 258 & MIC fili 23K Al
THhY, oL FAkE#ERTH 7. &K, ESBL
7 7 u AR RERE SRS LHEETD
D, ZOMOPHEIZHEBENEDNLD RV EDLS
W, ESBL EEAERWIC X 2 BRYSEB L D VN LR
¥, 7I 703V RRE —a—F 0 REHP
& 72 A, Moczygemba 5713 ESBL AW 2% L
T, BEvFAhrvavaIb—rvarEFERHLEAVN
RALZEB IO = 2 —F 0V REOH RN % G-
LTWw5. ZOfE%E, IPM B L O MEPM =2 —%
JuyRERL)SENESEroE LTS
ESBL BEAEBIEZ T3 79 A 3 F RICHEAEL, ot
BIETFOERLTWILERHSE. 73/ 7V)avF
R, = a—F )0 VREI AT A58 A ST
BhweEZSNE2, 7523 FECTEET%
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BRLTVLIHROFIET 5720, €0 MIC OBl
BEESLETHL. SROMET =2 —F /0y
SR LT MIC lEASE WARDSEAE L7z, A04E, 7
FAI FEoF o vigh#EET (qur gene) DOAF
ELBHLNIR-TETBY, ZHIMMEALT 2 W HEM:
AIREEINSG.

CLSI 12 M100-S15"2 B W THER DS OFFEIZh 2
T P. mirabilis \ZB8 L T & ESBL A= P #k 52 5 B 0 %
BWRE o7z, MREMEE IR EREL 5T
VB, TEHISH L CTER 2RO B B AN DO W
TEDLYIE R, R FEE A SISz
FIIRABGICA 2 ) == IS B 0ERH L EED
ns.

BIAFRUL 13 FkH, 12 8T CTX-M2 type THo
7z. Ho 5" o Tix CTX-M-13 (n=8), CTX-M-14
(n=3), SHV-5(n=2), TEM-11(n=1)7%, Horiguchi
LT CTX-M2 A a - e F et shT
W5, P mirabilis Tl CTX-M type D% & h
TWAERPIZH DL LEZOND.

RAPD ¥ % Fl W 7232 A I RAT CLIAE E DR IEN T
[{—/3F — Y ZRTEIMFAEL, BENTOREREZ R
TOMMTH o7z AR, FHITEAER ORI
WTIIEHOBEZEESRIBEIN TS, ESBL EAR
OB AR E R OIEIFIZIN Z T, ESBL A #IA
TFBTFTAIFRICHFET L7290, MOWHIZ b IEE
LCW LRSS 5. FEPUERE AR S 72861
FMEOWRICOWTHRET LUENHLEEZ O
5. GHFHETEBEIRE S N 1 HiEE TIEEER A
T—TWVHBE TS, E#EIIES LN
o7z, BHREH TIEFIT Pseudomonas aeruginosa X
Serratia  marcescens SRR & T BGEN L DS, T T
LARBRMEERTEZ Y ) 2 REMEIES D IEFERSLET
H5b. Tz, 2HigkE TRBED N — ¥ ZIRTHA]
MREAE L7, AV TREDORRD S WEBRZ e T
5 EXTELD oD, F—AED 5 il TS
NTWBIREEEZRETZHRTH o 7.

WK Tt ESBL AR OB L, % < Ol
RCTHBEMEE 2o TWD. ZOWRIZHAE K
L OPEEOFMHRIICKEMKELTwBEEZD
N5, Thbb, BRTIZRMRITHIEDM I E S
AEPN, 7 2 ARBICEDERERPIBERICH LA, H
ATl flomoxef (FMOX) IZFESNE 4+ FH L7 =
HRIERA NWINRA LRIENEH END T — A%
<, ESBL I3t LARITEAE V72 D IS LS I &
TWwbEEz2HNM5. 4k, DPCOEAIZHEY, Bt
WML O RE SN, X021l 3EH Ol
WimAFHEEING. 7 2 2 RFBHPES X0 HIHHEIC
fEH SN 5 — AHHE 2 L ESBL #E A4 W 0 30 A3

FR184E 5 H20H

BeShs, ZoX) RERLEE 2 TR OEH
BRI ZHUE L TV RENDH B EEZ LN,
X ®
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We studied 247 strains of Proteus mirabilis collected during the 6 months from November 2003 to April
2004 from 12 clinical laboratories in the Kinki region of Japan for the production of extended-spectrum (-
lactamase (ESBL). Eighteen strains (7.3%) showed MICs for cefpodoxime of =2ug/mL and 13 strains (5.2%)
were positive for the double-disk synergy test. Susceptibility depended on genotype. MICs for cefepime, ce-
fozopran, and cefpirome were high (=8ug/mL), and that for ceftazidime was low (0.12-0.5ug/mL). Mero-
penem showed the lowest MIC (=£0.03-0.25ug/mL) of the calbapenems, while other calbapenems showed
somewhat higher values (0.5-2ug/mL). The MIC of tazobactam/piperacillin was also relatively low (=£0.25-1
ug/mL). Analysis of the ESBL genotype by the polymerase chain reaction showed that 12 of 13 strains were
CTX-M2 types. CTX-M9 was detected in a single laboratory. The clinical background showed 5 strains in
urine samples. Twelve of 13 strains were detected in patients with minimal devices use. No symptoms were
found in most cases of established syndrome. Analysis of PCR fingerprint profiles of random amplified poly-
morphic DNA patterns showed that 6 of 7 strains from hospital 1 showed the same pattern, and 5 of 5
strains from hospital 13 showed the same pattern, suggesting the nosocomial spread of P. mirabilis in each
hospital.
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