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Extended-spectrum B-lactamase 4= Escherichia coli I2 & 2 MUMIERZFOT B L O
BN F BT 5 Kt
W AR - A B - RARRILEY - vk #H”
VAR S K TR BEA G o wRt,  EGYE R
2 PESER R R WA IR G Rl
Y B EHE 2— ) B
R KT

CERE 21 455 F 25 HSeAd - PR 21 4 9 A 17 H3)

2008 4 3 HH 5 11 A F TIZIMLHR; %% & Extended-spectrum B-lactamase (ESBL) BEAE KB H A5
IS N7 10 DO BEIZOWT, ZOMEFIREE, BRESE, TRICOWTHRE L7z, P94 82.3
i (59 & ~103 %) o PENEG:, ZAMER2 5 OARE, EZTHIERESZEREN4, 5, 1BITH- 72,
7Bl X 72 ESBL FE 4= Escherichia coli 1% imipenem, meropenem, piperacillin/tazobactam, flomoxef
B & 0¥ amikacin (2% L Ttz # /R L7z, Fosfomycin, faropenem, gentamicin, ST &#I2%\>
720 &Mk, levofloxacin (X U CEEMM: 2 /R U720 BiRIR 1L septic shock %53 i, severe sepsis 7% 4
B, sepsis A% 2 B, non-sepsis 251 BT o 720 EHHAZIREEESAT 6 5, primary sepsis 2% 3 ], JHE
RKHB1HITH o 720 ESBL D type £, CTX-M-14 type K A4 ¥k, CTX-M-14 type & CTX-M-2 type
DOWH % b OH 28k, CTX-M-3type RAKD 2HTH Y, 1 RIIBESI N o72720, RETE L
Motz Tz, FEBI2 & 3 &KL 8HkDYt Kk DNA @ Not I UIWFEE, 7SIV A7 4 — )V B VESIKE) %
To7zb 2%, 28— 00— 2RO, TOMITR L7227 u0—rThHY, H—OhoT7 T L
A 73RO ONLr oz, FRICHLTIE, HIETH40%, 14 HUNDIETH 20% Th o720 iHHHE
& LT flomoxef ZfiH L7-#TIZ 14 HUHNDOETIZ 6B 1 HITH Y, imipenem Z i L-HETIX 2
Bl 1 51CTd - 72 Flomoxef & ESBL BELE E. coli IGMEI R LA H 2R TH 0, FRICBRENFIEOK
MFE B VTR 2 R IT HA TIE A7 FVAR Y Z2\w2S, ESBLEAE. coli DT AN L —
Ta v E LTRENIEETH L EEZ NS, 41 carbapenem MifMERk I BIIH 0 7212
b carbapenem O FHEIIFNIEE L2 EETH Y, ESBL EAR T 5 flomoxef DA MM 2 HEd 5
CLRHEETHDLER Do
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Extended-spectrum B-lactamases (ESBLs) FEAEHIZL %
JRGE 1, 1983 4RI S TSR, IR BN B
%% DAETD 1995 FIHO THE SR, 2000 4 LA Es-
cherichia coli MR L 72", 72, /0 VR, ST &#
% EMRACPTR SR I D T 2 R TS AR TH 2 5655
<, MAEEOBEFITH LT, KELMELZR>TWwb, ESBL
FEARRIC & 2 UMAE 7 & O FREEGGE S IML T2, #HE
@ ESBL EEAMRICH L CHIR 12 A § % B-lactam 3 & LT
¥, cephamycin ZPLHFE, B-lactamase MHEAH] & DEHIB L
U carbapenem 23EAE S 5%, B-lactamase FLEH] & O&HIT
1%, cefoperazone/sulbactam & piperacillin/tazobactam %%
W & % 525, S OIEFNL in vitro FAERIZ BV CHAIR &
D% % TG MIC 2R T 2 EAME ST Y™, EE

JEHE R GO W BN Z W E DR SN BB AITITE
YTlEhweEZ 5N 5, F 72Nk, TEM, SHV type ESBL
W23 LT, cefotaxime R &5 DU HAX, cephalosporin 7%, CTX-
M type 2k L Tl ceftazidime #% 1 pg/mL LLF O MIC
ERTHEADPLIILIEALNS ), BEETCTHNET S L
MIC 2 S H L B Do LI2A T, JIWNIAHRL, Al
OB % 521712 { v oxacephamycin (latamoxef, flo-
moxef) ¥ 721 carbapenem 25HH & E 2 S b, ESBL M4
PRIC & 2 BEGURE 2R3 B BRI RIS L CI&, carbap-
enem 25 TH 5 &9 WiH 3T 5”95, cephamycin
B L TIXBNME RSN 3 2 5Ll 71 D% % cefotetan X
cefoxitin IZBI 2GS ETH Y, FHEIHVEW) 77—
FiXITEAER N,

B WAL TUH N AR O TEIT 15-1
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Table 1. Treatment of bacteremia with ESBL-producing E.coli
Case 1 2 3 4 5 6 7 8 9 10
age 86 82 70 103 79 95 93 76 59 80
sex Female Female Female Female Male Female Male Female Female Male
crude mortality no no no no day 60 no day 41 no day 2 day 7
14-day mortality no no no no no no no no day 2 day 7
abx use within yes no levofloxacin ABPC/SBT ABPC/SBT no levofloxacin no CPZ/SBT no
2 month
severe sepsis or not sepsis  severe severe severe sepsis septic sepsis septic septic severe
shock sepsis sepsis sepsis shock shock shock sepsis
focus UTI UTI UTI unknown unknown UTI UTI UTI unknown cholangitis
1st abx ABPC/SBT  C/S ceftriaxone  flomoxef C/S flomoxef C/S C/S,.GM ceftriaxone GM
2nd abx — IPM/CS  flomoxef — flomoxef — flomoxef ST IPM/CS  flomoxef
appropriate empirical no yes no yes no yes no yes yes no
treatment
comorbidity CI cervical  cerebral CI, CBD CI CRF, AP cerebaral cerebral CI, DM DM,
cancer palsy stone bleeding bleeding ESRD on  diabetic
radiation cirhosis HD foot
therapy
PS 4 2-3 4 4 4 2-3 2-3 4 4 4
NH residency yes no yes yes no yes yes yes no no
CA or HA NH CA NH HA HA NH NH NH HA HA
follow up urine culture negative negative negative N/A N/A N/A negative  negative N/A N/A
f-lactamase U2&C2 — C3 C2 U2&C2 U2 C3 U2 U2 U2

C/S: cefoperazone/sulbactum, ABPC/SBT: ampicillin/sulbactum, IPM/CS: imipenem/cilastatin, ST: sulfamethoxazole trimethoprim, GM:

gentamycin

DM: diabetes mellitus, CBD: common bile duct, CRF: chronic renal failure, ESRD: end stage renal disease, CI: cerebral infarction

CA: community acquired, NH: nursing home, HA: hospital acquired
U2: CTX-M-14 type, C2: CTX-M-2 type, C3: CTX-M-3 type

ZZ T4, ESBL A E. coli 12 X AMIMELZOTRB
X U oxacephamycin ZHLHF #E TdH % flomoxef # & T 5
EIEEI I DWW T retrospective [ZHGET 247 5 720

L #M# & H&E
IR SE
2008 4E 6 AH5 11 A F ClTffn & K FHT R Be i A8
IARHE S 7z MR 287 5, ESBL BEAE E. coli 29 &
NBZ w5 L L7z, retrospective IZBFH T &, B
#E, MERET— 5 2L 72,

WRETIH B A, ), MR T, 2 EE DN OB TR,
FERE A, AR 2 HB DI IRG- S RS, AR
BRGNP E #E, severe sepsis ¥ 72 1T septic
shock DO, BRIeH, BB SBY TH o720 EH
B, MHRELGY, & L7

HHEEPE DO ERKIECDC OEFR L Y HWIL
7o R B L OFEHNRS MM R AN B S
PR SRR P EBRRHR & L. &P O 48 R LA
2, BEZMED D B PR EIE T HERG SN Tw v
&, [REBMGEHEAHEY TH - 72 & HIlr L7z, *ﬂﬁEt
BUIABHROTXTOIE, F72 14 HIETEITHANIZ I
WREEBEE L > 72H25 4 HUNOTXTOETEK
L L TFH L7z, Sepsis, severe sepsis, septic shock
? %€ 7% 1 2001 4E @ International Sepsis Definitions
Conference'" D EFHE H\ 720

l

2. MR

SIEMENS Walk Away 96 plus & C A&k % il %
L, ESBLOZXZ ) —=r 7Bk ORERRER % CLSI?
DOFEMEIHEVE L 720 T2, PAFFRIZ O W TERTAR
APEIC L ) FE MIC 2 Hl%E L7z M ZE3A 1L piper-
acillin/tazobactam (8/1), flomoxef, imipenem, mero-
penem, cefmetazole, amikacin, gentamicin, faropenem,
levofloxacin, trimethoprim/sulfamethoxazole (1/19),
fosfomycin @ 11 #H| & L7z, FHNIMOW S 2%
B EIZFNENOREI YV EEDOGG 22 F/HHL
720

ESBL @ type i, Paiiclis sz HE"2 HwT
PCRIZKDRE L7z F72, 70— OR—M%Hatd
% B #C, ESBL 4Rk D Gtk DNA @ Not 1Y) /¥

— V%, DEiiclmE shz e 2 v T/8r A
74—»%#» HATKENC X D iR L7z,

I #& R
. %%;ﬂﬁﬁ

ﬁﬁn%ﬁfaﬂﬁqj 210 Bl BB oM E: # 5 © ESBL AR
E.coli ##IN L7z ZENFNOBEHEE % Tablel 12K
9o FIER 82.3 % (59 iE~103 7%) T, Fiz3:7
Tholze RBRENABITHY, BN S DAL
A5 B, BEEE e RGeS 1 BT o 720 261 ADL (2]
LHADEELDH > Tz,
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Table 2. Antimicrobial susceptibility of ESBL producing Escherichia coli to various antibiotics

MIC (ug/mL)

Susceptibility ratio

Range 50% 90% Breakpoint (%)
Piperacillin/Tazobactam 1-16 8 16 16 100
Flomoxef 0.25—4 1 2 8* 100
Imipenem 0.06—0.12 0.12 0.12 4 100
Meropenem 0.016 —0.03 0.03 0.03 4 100
Cefmetazole 1-16 4 8 16 100
Amikacin 1-4 2 2 16 100
Gentamicin 0.5-64 0.5 64 4 60
Faropenem 1-4 2 4 2%* 80
Levofloxacin 16— 64 32 64 2 0
Trimethoprim/Sulfamethoxazole 0.06/1.19—>16/304 2 >16/304 2/38 50
Fosfomycin 1-128 1 64

*: Using breakpoint of ceftazidime
**; Using breakpoint of cefpodoxime

Susceptility ratio: ratio of isolates that have MIC less than their breakpoint

2. FHEZM

ESBL 2% % T& 5 carbapenem B X OF cephamycin
SPUHE S, ESBL FHEHITd 5 tazobactam & piperacil-
lin ® & #), JE B-lactam & L T, aminoglycoside, qui-
nolone, ST &#l, fosfomycin O $EH &2l 58 #5 5 %
Table 2 IZ78F o B-lactam 5 F#| & amikacin (MR X
FAEE TR MEEIL 100% TH - 72, Gentamicin D &2
PEFIE 60% 12k & F D, levofloxacin 133Xt ST
HHNE 50% & MRBHUR HAC b i 2 R % i AR
SR % 7R L 72, Fosfomyecin (& JR I & 3¢ 5E R E @
breakpoint 64 ug/mL # 82 2 RIT 1D ATH o 72
A, b9 1HEMIC 64 ug/mL %713 H% < 80% Dk
DOMICIZ1 7213 2ug/mL THY, Bt THs L
%z b7z YUK /1 meropenem 25 ik <, 0.03 ug/
mL TTRTOMDFEE % ik L72. Gentamicin (27
ERLIZABNETRTRNIIETH ), THEEB LY
P2 % B e R e R B R TR T R TR R TH - 720

ESBL ® type &, CTX-M-14 type H2%4 ¥k, CTX-
M-14 type & CTX-M-2 type ® Wi J7 & & D #k %2 £k,
CTX-M-3type REMAS2HTH Y, 1HRIIBESI R
Molzlzd, MRAETE %072 (Table 1),

FER 2 & 3 &< 8 kD Rett k DNA @ Not I U)K,
ISWVAT 4 =V R VERKE %17 72 (Fig. 1), fEfl
BLI0BLUERS & IDKRD /N — L ITHPL 728
F—r%RL, HEPFELUTHLMREEIEZ SN,
FOMIT R 57287 =V ER LTz

3. ERRFREE T

BRPEFE M & PRI W T Table 1 12”9 BiEG I
septic shock 2% 3 #l, severe sepsis %4 #l, sepsis 7% 2
%1, non-sepsis 75 1 Bl TH o 720 BYHIZRIBEEGLDS 6
%1, primary sepsis 283 5, JHERW1IHITH > 72 6
BIOUTIDH B 2 PITIREDOHAELRRD, A7~ MEE
AT Tz,

MIECEIT 4 CHIFETE 40%), 14 A DA OB TEIE
2 FETE20%) THolzo 14 ALBEICIET L2HIE,
ESBL £ E. coli IUIMLAE 2> & 41 H %12 51 O R 1% & 4L e
THOELER 7 L, 27 ABICHOBERTEL ot
FEBI 9 D 2 BITH o720 14 HEPNIIETE L 72 2 FEBID 9
L1 EFREPFLIARTH D, B
carbapenem S 5- N2 b O TRMHETE %
Polze BEHEL b, BYUEDI OISR E D
EREATRB E NS, FREATDbIRT, ERAHTH -
72

RERRY IR IEDSE YN AT b I o ERNE 4 51 (40%)
H3BNIAAE L7z S0 BIER 3124 HEIZ, fER,
5 7, 101&5 H HIZ flomoxef 1228 S N7z 4 2
%11Z Infection Control Team {2 & % RIFZTHOEIEIZ L %
bDOTH o7z, FEG 1 IFPRIEI AL 2 F FiHES N
TeDSEI L 720 EB] 8 13 14 A2 ST AFITHBICH
L2728, FIE flomoxef THBSNIER L, ZOHE
FrAD TV,

m. % 3

AHGEHEACIUN T B B BRI KR FNTR B TIT - 720
A S K TR 2 368 IR, #2270 Ko r 7
Iy 7 ABOWRETH Y, KEREHEE, it Embt,
BRRIHME T BE T 5o AEHIF 6,000 B OREHEZ ZIF A
NTWw5b, RiFFE Tl ESBL &k E. coli 2 & % MIMIELC
DWTHE 21T 7,

ESBL @ type 1 9 X T CTX-M type T & - 72 %5,
CTX-M-2, CTX-M-3, CTX-M-14 & 3MHEEL, F
72PFGE 2k %27 u— v o—MEHE Lzos, 246
—HRHREEZONZA, TRE1LA, 9RL 11 ALy
HERE IS CB Y, FRATHESBLIZEELE D
SEEN R NIT ) A, CTX-M-14 type B & ) CTX-M-2
type O 2 fli¥iD ESBL fREA KT H o 7278, KEHIIYIZ
S5SN8k CTX-M-14 type D A % -G T 5 E.
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E. coli Not I digest
initial time: 3 sec
final time: 60 sec
angle: 120°

time: 22hr
temperature: 14°C

Fig. 1. PFGE profiles of ESBL producing E.coli.

coli THo722 Xy, Ins 2HHED ESBLIZZFNE
NHDTFAI FIZa—F3hTEY, CTX-M-2type
ZIA—RT27I7AIFPREFELETEESEZEZ DN
7oo 7T HICHEESNIER 1 O HRE AR D S D ABEE
HTHHD, 11 HICHEs N5 9B £ 0710 13 ke
BIETHHI L L), IO 2HRIEBEAKE LTHIEL
TWALMRERENEZ 5Nl 2o 2/ %K< L, ESBL
Dtype BLOP 70— 3SESETHY, W—rua—r
DMMIEZF XL TWEDIFTIE LW E B I
72o TOZE XD EEHINL TWw5bESBL AR X1
BH2oDT7 Y M TLA 220 LD S FEELRERT
RS0 TWhHEEZ BT, LAt TG R b Bl
DOFHELY D2 FSE R URFENIAT) VB E
TH b,

A S K TFNRE TR O R, ILIBHIOEE,
YIMRSA O fH 7— % %% 3 & 1238 2 [0 Infection
Control Team 2 & % [0 & 17\, PLRIEEAIZE$ 5 B)
BTV, POREMH O@IELIZ% O TWw 5, ESBL #A:
WlZxF LT, cephalosporin 23R#)1Z in vitro Tl
o7z LT, BRNZERIESHE SN Tw5
ZEns, FHERETS L HICHEIEINTWS, Cepha-
mycin #EHE ESBL ICZETH Y, in vitro TIZEZM:
ZARTOEEESRIZIS S Z EFHE SR TWwBY—T,
FRK DL Tld cephamycin 2 & LT, HIH T D45 5 ce-
foxitin, cefotetan 25Hat S, HLH JI D iR > flomoxef
BT 2 METE & & T v % v, Flomoxef i3 ESBL
W LTLRETHY, TLMHANRT FT AT T L6

W, 79 AW B & OVRF MBS E W ISP T 2
DM, Citrobacter freundii, Enterobacter cloacae, Serratia
marcescens & & O Gt 4 A& 112 F E A @ Class C 8-
lactamase % £ 3 % I A BF o T AR L ARBR R 12X 3 %
PRI, TOARY b 20831, BRERRIGH
D% D definite therapy (Z:EIRT HPLHIEE LCTHE L 72
MAEETHLEEZOND, 7T 2EBHRIC X 5 FEIEIK
BRI BT B Y D ALIWAETE TdH 5 carbapenem R
WNELELZHT 5L, WAL EZR S TRRESEL 2572
W, WIEMHPIEETH S, L2 Lo s, ESBL AR
ML TL % &, carbapenem SRHTH o H =1
PPEEINLZE LY, EYRABEIEETNE, Th
5O RH S, &K THT 9 BE Ti1d ESBL 2 2 E. coli
12 E BMIMAERE IS LTIX, N Z VA U3 % G
&, BANEZ A RASHI L 72 K5 05 C flomoxef ~ZEH 3
5L TS, RKMESTH carbapenem 2 & L
=D 10 Bl 2 Bz & & F 5 T b, Flomoxef i JH#E
TiX 14 HYHOIEIE 6 Bl 1 4], imipenem Z i L
72RETIE 260 1 B CTH > 720 Flomoxef 2 i L T
L725ER] 10 1%, xR L 72 gentamicin @ MIC i 32
pg/mL & EEMERTH > 72729, 6 H HIZ flomoxef
AL L7 24 R DRICIEE LT A 2 &0 5, flo-
moxef BRI TH o 7-bIFTHhVwEEZ L b, ESBL
FEAEWIC L B HIMIEDITET L 10% ~50% & #Hhis S
THEHY, SHBEHESEIZ A v b OO flomoxef 134
HPHEETH L EEZ LN, FRIC, BEPIFSIE O M
SEBE 3T B FRERN R B 1213 flomoxef HAI TIE AR
7 MIVHR Y %28, ESBL EEAE E. coli &HI L 7B
TIAAV—a 0P E L TRIERTHRETD
bhEEzZbNh5,

Quinolone APLHE b ESBL FEAHIC & % JERIE DR
PRI & 72 5 L Vb T w7295, ESBL A E. coli 12
¥ AR E L, SN 10 BRI RTIiEHRTH -
720 AIFTIEZHESTH quinolone & LT,
& U pazufloxacin 2MEH W BETH 5 A%, levofloxacin &
IR AN %E 7R L, levofloxacin fif Mk i3t L Tl Bk
Wi E2 7R3 728, H1d% ESBL #E4 E. coli 2 & 5 &G
E 2R LT quinolone SAPLH F L EIRML & 42 & % v,
Faropenem, ST &%, fosfomycin (& F 72 &2 5% L T
BY, fEEHED sequential therapy & L CTORIIHIH 3
BIRO 72012 S FEHEZMNEZ LTB I LIEEET
HbHLEEZD,

ARIF T & U flomoxef & ESBL £ A E. coli I & 5
septic shock % severe sepsis % & T MUILIE BB 5 O 1R #

WCERTHAHZEIRENT, LPLEHS, WIS
Bizepldinl, 4% ML IEFAL, S5I1I%
< DIEB ZMRFTT 5 LB D S, WEETHNUE, carbap-
enem & @ prospective 2 ERRRERDERBALE LV S
4 carbapenem I PRk IR ENH] o 72 12 3 ESBL i 4

ciprofloxacin B
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Clinical and microbiological evaluation of extended-spectrum S-lactamase
producing Escherichia coli bacteremia

Yukihiro Yamaguchi”, Tetsuro Muratani*®, Kohei Okubo” and Tetsuro Matsumoto”

U Departments of Internal Medicine, Infectious Diseases, Kenwakai Otemachi Hospital, 15-1 Otemachi, Kokura-Kita,
Kitakyushu, Fukuoka, Japan

? Department of Urology, University of Occupational and Environmental Health

¥ Department of Clinical Laboratory, Kyurin Corporation

" Department of Clinical Laboratory, Kenwakai Otemachi Hospital

Subjects were 10 consecutive patients with bacteremia caused by extended-spectrum f-lactamase(ESBL)-
producing Escherichia coli seen from March to November 2009 and evaluated for microbiology data, clinical
course, and clinical outcome. Their mean age was 82.3 years (59-103 years). Hospital acquired infection cases
numbered 4, cases of admission from nursing homes 5, and strictly community-acquired infection cases 1. All
strains were susceptible to meropenem, imipenem / cilastatin, piperacillin/tazobactam, flomoxef, and
amikacin, followed by fosfomyecin, faropenem, gentamicin, and trimethoprim/sulfamethoxazole. All strains
were highly resistant to levofloxacin. Clinical presentation involved 3 cases of septic shock, 4 of severe sep-
sis, 2 of sepsis, and 1 of non-sepsis. Infection sources numbered 6 of urinary tract infections, 3 of primary sep-
sis, and 1 of cholangitis. ESBL strains numbered 4 of CTX-M-14 and 2 each of CTX-M14 + CTX-M-2 and CTX-
Ma3. In one case in which the isolated strain was not retained, polymerase chain reaction(PCR) was not done.
Result of pulsed-field gel electrophoresis(PFGE) after cutting by Not I for eight strains, excluding case 2 and
case 3, showed two pairs of identical patterns, but other strains differed. No outbreak from a single strain
was seen. Crude mortality was 40% and 14-day mortality in the flomoxef group was 16.7%, not inferior to
mortality in the imipenem/cilastatin group (50%). Flomoxef may therefore be a good choice for deescalation
of ESBL producing E. coli bacteremia, although its narrow spectrum is not feasible for empiric therapy in
hospital-acquired bacteremia. To reduce carbapenem consumption and prevent further resistance, it is im-
portant to evaluate flomoxef efficacy in treating ESBL-producing organisms.



