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Table 1.0 PCR primer

primer for detection

sequencing primer

U2-F GTGACAAAGAGAGTGCAACGG AAAAAACACACGTGGAATTTAGG
U2-R GGCTCTCTGCGTTCTGTTGC ATCTGATCCTTCAACTCAGC
C2-F ATGATGACTCAGAGCATTCGC AAAAAACACACGTGGAATTTAGG
C2-R CCTTTCCGCCTTCTGCTC CAAGACTGAAGTTCAGGAGC
C3-F GGGACGATGTCACTGGC GTCTCTTCCAGAATAAGGAATCCC
C3-R GCGGTGTTTAACGTCGGC CCGTTTCCGCTATTACAAACCG
TEM-F TAAGAGAATTATGCAGTGCTGCC CCGCTCATGATACAATAACCC
TEM-R TCCATAGTTGCCTGACTCCCC ATATGAGTAAACTTGGTCTGACAG
SHV-F TGACGAACAGCTGGAGCGAAA CTCGCCTTTATCGGCCCTC
SHV-R GCGCTCTGCTTTGTTATTCGG GATAACGCGCGCGGCCA

12 type 200 TEMtype 2000000 40ESBLOOO

2000000
goddoooooobooooboooboooon
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Table 2.0 Susceptibility distribution of UOE-2 producing Escherichia coli isolates against antimicrobials

Number of isolates

Break- Suscepti-

point  bility”""
MICO y g/mL0 MIC  O%0O
Antimicrobiats “0078 0.0313 0.125 05 | 5 4 s 165 o1 128 0 256 Total Dn‘ngE/l
HIICETobIAss 0.0156 0.0625 0.25 256
ABPC 2 32 34 8 0
ABPC/SBT
e 21710 4 1 34 8 55.9
AMPC 34 4 8 0
AMPC/CVA"
SR 22 6 34 8 824
CCL 1 7 17 9 34 8 0
CXM 1 33 34 4 0
CFIX 21013 4 1 4 34 1 5.9
CFTM 1 618 5 2 2 34 1 0
CPDX 113 14 3 3 34 2 0
CPDX[] CVA U0 3 18 10 2 1 34 2 97.1
CFDN 1 72 3 3 34 1 0
CDTR 219 8 2 2 34 2 0
CFPN 1 716 6 2 2 34 2 0
FRPM 5 27 1 1 34 2 971
PIPC 1 619 5 3 34 16 0
O
EIZ/%FAZ 1 11710 3 1 1 4 16 971
CEZ 1 33 8 0
CT™ 1 5159 2 1 1 34 8 2.9
CTX 211 14 4 2 34 8 8.8
CPZ 12 9 14 8 34 16 0
CPZ/SBT ©
o 1 320 6 3 1 4 16 882
CTRX 1 318 9 1 2 34 8 2.9
CAZ 2 12 13 2 2 2 1 34 8 971
CAZO CVA CC 1 1 23 5 2 2 34 8 100
CAZ[ TAZ OO 1 10 16 5 2 34 8 100
CPR 2 221 5 1 2 1 4 8 735
CPRO CVA DU 1 3 20 9 1 34 8 100
CFPM 3 418 5 1 3 34 8 882
CZOP 2 22 6 2 1 1 34 8 5.9
CMZ 1 219 7 2 3 34 16 100
LMOX 1 6 16 7 3 1 34 8 100
FMOX 2 5 16 8 2 1 34 8 100
AZT 2 11212 4 1 2 34 8 912
PM 1 1 18 3 1 34 4 100
MEPM 2 21 34 4 100
CPFX 1 1 1 719 4 1 34 1 5.9
LVFX 1 1 11415 1 1 34 2 5.9
GFLX 1 1 2 20 10 34 2 5.9
TC 11 1 2 3 26 34 4 5.9
MINO 11 61310 1 34 4 11.8
FOM 8 2 2 1 118 2 34 8 382
TMP/SMX © 2 11 1 28 1 2 14.7
0 1/190
NIT 21414 3 1 4 32 971
GM 4 12 4 3 1 1 5 3 1 34 4 67.6
AMK 1207 1 2 1 1 1 34 16 941
ISP 1 620 1 3 1 1 34 8 971

Abbrebiations: ABPC: ampicillin, SBT: sulbactam, AMPC: amoxicillin, CVA: clavulanic acid, CCL: cefaclor, CXM: cefuroxime, CFIX:
cefixime, CFTM: cefteram, CPDX: cefpodoxime, CFDN: cefdinir, CDTR: cefditoren, CFPN: cefcapene, FRPM: faropenem, PIPC:
piperacillin, TAZ: tazobactam, CEZ: cefazolin, CTM: cefotiam, CTX: cefotaxime, CPZ: cefoperazone, CTRX: ceftriaxone, CAZ:
ceftazidime, CPR: cefpirome, CFPM: cefepime, CZOP: cefozopran, CMZ: cefmetazole, LMOX: latamoxef, FMOX: flomoxef, AZT:
aztreonam, IPM: imipenem, MEPM: meropenem, CPFX: ciprofloxacin, LVFX: levofloxacin, GFLX: gatifloxacin, TC: tetracycline, MINO:
minocycline, FOM: fosfomycin, TMP: trimethoprime, SMX: sulfamethoxazole, NIT: nitrofurantoin, GM: gentamicin, AMK: amikacin, ISP:

isepamicin

Bold numbers: 90% of isolates inhibited, underlined numbers: 50% of isolates inhibited

U MICs represented as amounts of ABPC, AMPC, PIPC, CPZ, and TMP

50 add 4 py g/mL of CVA or TAZ
000 ratio of isolates which MICs were less than its breakpoint MIC
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Table 3.0 Susceptibility distribution of CTX-M-2 producing Escherichia coli isolates against antimicrobials

Number of isolates Break-
oint  Suscepti-
MICO p g/mLL WIC  bility "

i eropials 00078 0.0313 0.125 05 |, 4 g 16 32 e4 128 0256 Total Oug/ O%D
Antimicrobials 0.0156 0.0625 0.25 256 mLO
ABPC 1 42 43 8 0
ABPC/SBT U
0110 1 5 18 19 43 8 14.0
AMPC 1 42 43 8 0
AMPC/CVAC
O om0 2 20 21 43 8 51.2
ccL 1 4 2 8 28 43 8 0
CXM 141 1 1 35 43 4 0
CFIX 1 621 2 3 1 1 1 43 1 0
CFTM 2 3 1 11014 9 3 43 1 0
CPDX 127 13 2 43 2 0
CPDX O CVADD 4 24 12 2 1 43 2 97.7
CFDN 12 2 1 1 310 16 7 43 1 23
CDTR 1 4 1 41314 3 3 43 2 23
CFPN 2 3 2 4218 1 2 43 2 11.6
FRPM 1 4 30 7 1 43 2 97.7
PIPC 3 32 8 43 16 0

0O

E'ZﬁgAZ 2 432 3 2 43 16 100
CEZ 43 43 8 0
CTM 11618 5 1 2 43 8 0
CTX 62112 2 2 43 8 0
cPz 2 313 3 2 9 43 16 11.6
CPZ/SBT" 1 4 2 624 4 2 43 16 86.0
01/10
CTRX 2 3 1 1 416 13 3 43 8 14.0
CAZ 629 6 2 43 8 95.3
CAZ[ CVA 1D 18 17 4 3 1 43 8 100
CAZO TAZUO 3 29 9 11 43 8 100
CPR 116 17 7 2 43 8 395
CPRI CVA DD 1 14 21 5 2 43 8 100
CFPM 1 2 2 21711 6 2 43 8 81.4
CzoP 1 4 2 716 7 5 1 43 8 163
CcMZ 2 18 16 4 3 43 16 100
LMOX 3 17 17 3 3 43 8 100
FMOX 1 2 20 8 8 4 43 8 100
AZT 33 7 1 2 43 8 76.7
IPM 1 39 2 1 43 4 100
MEPM 27 16 43 4 100
CPFX 1 6 1 1 6 26 2 43 1 20.9
LVFX 1 4 1 1 11 31 2 1 43 2 20.9
GFLX 1 4 1 1 124 7 4 43 2 16.3
TC 2 4 1 1 312 14 6 43 4 14.0
MINO 1520 5 2 1 43 4 81.4
FOM 1 18 13 2 1 6 2 43 8 81.4
TMP/SMX ©
o 2 1 4 2 4 2 26 2 43 2 34.9
NIT 52 9 3 1 1 43 32 95.3
GM 5 11 214 10 1 43 4 37.2
AMK 117 22 1 1 1 43 16 95.3
ISP 5 26 9 11 1 43 8 95.3

Abbreviations: see Table 2 footnote

Bold numbers: 90% of isolates inhibited, underlined numbers: 50% of isolates inhibited
Y MICs represent amounts of ABPC, AMPC, PIPC, CPZ, and TMP

U0 add 4 yg/mL of CVA or TAZ

U0 ratio of isolates which MICs were less than its breakpoint MIC

godbooooboobooboboobooboboooobga gogoboooboooboooboooo
00000000ESBLOOOOOOOODOO cloneO O 3UCE-2type 00 E.coliDDOODDOODODO
OplasmdO0 000000000 O0OC 0000000 Uprimer0 00000000000 OCOOODOOO
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Table 4.0 Susceptibility distribution of CTX-M-3 producing Escherichia coli isolates against antimicrobials

Number of isolates Break-
oint Suscepti-
MICO b /L0 "WIC bility
Antimicrobials %078 0.0313 0.125 05 |\, 4 & 16 3 o1 128 0 256 Total Opg/ O%0
0.0156 0.0625 0.25 256 mLO
ABPC 17 17 8 0
ABPC/SBT ©
e 4 9 4 17 8 235
AMPC 17 17 8 0
AMPC/CVA C
S 79 1 17 8 412
cCL 1 2 14 17 8 0
CXM 17 17 4 0
CFIX 13 4 6 2 1 17 1 0
CFTM 14 2 2 8 17 1 0
CPDX 1 4 6 6 17 2 0
CPDX[] CVA DD 17 3 2 2 11 17 2 76.5
CFDN 1 5 5 6 17 1 0
CDTR 34 2 5 3 17 2 0
CFPN 3 45 3 2 17 2 0
FRPM 1 9 3 4 17 2 76.5
PIPC 1 1 1 4 10 17 16 0
O
E'Z,Cl’DTAZ 39 2 2 1 17 16 94.1
CEZ 17 17 8 0
CT™ 1217 3 3 17 8 5.9
CTX 355 1 3 17 8 0
CcPz 1 2 5 9 17 16 0
CPZ/SBT"
e 2 5 8 2 17 16 88.2
CTRX 12 4 3 5 2 17 8 0
CAZ 2 3 6 3 3 17 8 82.4
CAZI CVA DD 1 2 6 2 3 21 17 8 100
CAZO TAZDO 1 8 4 2 11 17 8 100
CPR 1 3 4 4 3 2 17 8 235
CPRO CVA ™ 1 4 5 4 1 2 17 8 100
CFPM 2 2 4 4 2 1 2 17 8 471
czoP 1 1145 1 2 2 17 8 118
cMmz 4 4 3 4 2 17 16 100
LMOX 2 2 5 5 3 17 8 100
FMOX 6 2 3 2 1 3 17 8 100
AZT 2 4 5 1 3 2 17 8 35.3
IPM 2 12 3 17 4 100
MEPM 8 6 3 17 4 100
CPFX 8 1 3 2 1 2 17 1 70.6
LVFX 8 1 3 3 2 17 2 70.6
GFLX 2 7 3 3 2 17 2 70.6
TC 2 7 4 4 17 4 52.9
MINO 5 3 2 3 1 2 1 17 4 76.5
FOM 10 5 2 17 8 88.2
TMP/SMX ©
TPy 2 4 2 1 8 17 2 52.9
NIT 5 5 7 17 32 100
GM 2 1 2 1 11 17 4 176
AMK 2 3 1 1 17 16 29.4
ISP 5 12 17 8 29.4

Abbreviations: see Table 2 footnote

Bold numbers: 90% of isolates inhibited, underlined numbers: 50% of isolates inhibited
Y MICs represent amounts of ABPC, AMPC, PIPC, CPZ, and TMP

50 add 4 p g/mL of CVA or TAZ

H00 ratio of isolates which MICs were less than its breakpoint MIC

OOO0DODOD0 UOE-2type OO O O GenBank accession goooobDo4bonoobooOoe4dboonooooo
no. AF311345 0 0000000000000 oOobod 160000 12000300200 100 0 00OTable2
1000320000000 0300booboooo 00000000000 000000Do0O000odpen-
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Table 5.00 Susceptibility distribution of UOE-1 producing Escherichia coli isolates against antimicrobials

Number of isolates Break-
oint  Suscepti-
MICO p g/mLL WIC  bility "
i iats 00078 0.0313 0.125 05\ L 4 s 16 5 ou 128 >256 Total Opg/ 0 %O
Antimicrobials 0.0156 0.0625 0.25 256 mL0
ABPC 24 24 8 0
ABPC/SBT ©
S 220 2 24 8 8.3
AMPC 24 24 8 0
AMPC/CVA©
SO 1211 1 24 8 50.0
ccL 12 1 20 24 8 0
CXM 1 23 24 4 0
CFIX 21676 1 1 24 1 0
CFTM 1114 8 9 24 1 0
CPDX 12 8 13 24 2 0
CPDX[] CVA T T 1 3 11 63 24 2 100
CFDN 211 8 12 24 1 0
CDTR 2 2 1106 2 1 2 2 0
CFPN 12278 3 1 24 2 0
FRPM 19 4 1 24 2 95.8
PIPC 1 13 10 9 24 16 0
PIPC/TAZ"
e 13 9 2 24 16 100
CEZ 1 1 22 8 0
CTM 2 11855 1 1 24 8 125
CTX 1 11295 3 2 2 8 8.3
CcPz 1 23 5 13 24 16 42
CPZ/SBT®
S 1 1811 3 2% 16 100
CTRX 3168 4 2 24 8 0
CAZ 21 6 7 6 2 24 8 375
CAZ[ CVACC 1 5 13 2 3 24 8 100
CAZ[ TAZ OO 1 5 10 5 3 24 8 100
CPR 21 25661 1 24 8 208
CPRO CVACC 1 8 9 4 2 24 8 100
CFPM 131 782 2 24 8 50.0
czoP 2 2782 2 1 2 8 8.3
cMZ 1 85 8 2 2% 16 100
LMOX 1 2 5 8 8 24 8 100
FMOX 11 8 3 1 24 8 100
AZT 2 1 410 5 1 1 24 8 125
IPM 1 20 2 1 24 4 100
MEPM 9 13 1 1 24 4 100
CPFX 3 2 1 1 4 4 9 24 1 292
LVEX 1 4 11 1 210 4 24 2 29.2
GFLX 1 4 1 1 2 10 5 24 2 29.2
TC 36 1 37 4 24 4 375
MINO 2 77 2 2 3 1 24 4 75.0
FOM 101 71 2 11 24 8 91.7
TMP/SMX ©
LS 3 5 2 14 24 2 417
NIT 314 6 1 2 R 100
GM 1 13 8 1 1 24 4 917
AMK 66 2 8 2 2% 16 100
ISP 3 128 1 24 8 100

Abbreviations: see Table 2 footnote

Bold numbers: 90% of isolates inhibited, underlined numbers: 50% of isolates inhibited
Y MICs represent amounts of ABPC, AMPC, PIPC, CPZ, and TMP

Y5 add 4 p g/mL of CVA or TAZ

P00 ratio of isolates which MICs were less than its breakpoint MIC

cillinsO0O 0 000 00 cephalosporins 00000000 100 0000000000 BreakpointMICO OO OO
goddddoooo 3 ooooooooooobooon gooocrRXOooooooooooooooogooao
O000ogogCcecTXgCrPzZOCTRXOCzoPO O OO O O goodddoo o oooomcAzOOO AZTO OO
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Table 6.00 Susceptibility distribution of SHV-12 producing Escherichia coli isolates against antimicrobials

Number of isolates Break-
oint  Suscepti-
MICO ug/mLO "WIC  bility >
o obials 00078 0.0313 0.125 05 |, 4 o 16 o 12 0256 Total Oupg/  O%0
Antimicrobials 0.0156 0.0625 0.25 256 mL0
ABPC 1 19 20 8 0
ABPC/SBT”
A 15 16 7 20 8 350
AMPC 1 19 2 8 0
AMPC/CVA®
! 13 87 1 20 8 600
ceL 2 2 4 2 10 20 8 0
CXM 15 3 1 4 6 20 4 0
CFIX 03 1 1 4 1 20 1 0
CFTM 7 11 45 1 1 2 1 0
CPDX 36 23 1 3 2 2 2 0
CPDX[] CVAD® 1 3 6 6 3 1 20 2 950
CFDN 342 1 23 2 3 20 1 150
CDTR 44 1 54 1 1 20 2 200
CFPN 3 42 41 42 20 2 450
FRPM 1 B 41 1 20 2 900
PIPC 4 43 2 1 6 20 16 200
PIPC/TAZ®
P 37 34 2 1 20 16 850
CEZ 1 45 1 4 5 2 8 0
CTM 132 62 21 3 20 8 600
CTX 533 3 14 1 20 8 700
cPz 3 22 213 6 1 20 16 350
CPZ/SBT®
cPast 2 2 14 55 1 20 16 95
CTRX 44 1 36 1 1 20 8 450
CAZ 45 22 2 4 1 22 8 200
CAZO CVAT® 0 3 4 2 1 20 8 950
CAZ[ TAZDO 7 4 1 5 2 1 20 8 850
CPR 5 6 21 32 1 20 8 850
CPRJ CVA DT 2 3 7 6 2 20 8 100
CFPM 3 3 3 5 32 1 20 8 850
czop 413 3 54 20 8 400
cMZ 3 47 41 1 20 16 950
LMOX 5 4 4 31 3 20 8 100
FMOX 8 2 3 4 2 1 20 8 100
AZT 3 52 2 2 6 2 8 0
IPM 3 17 20 4 100
MEPM 2 2 5 1 20 4 100
CPFX 3 1 3 1 65 1 20 1 350
LVFX 3 102 1 16 51 20 2 350
GFLX 3 12 2 92 1 20 2 400
TC 1 26 1 4 5 1 20 4 450
MINO 2 935 1 20 4 950
FOM 1 11 4 2 2 20 8 900
TMP/SMX ©
ey 1 2 1 16 20 2 150
NIT 82 91 20 32 950
GM 1 14 2 1 1 1 20 4 850
AMK 910 1 20 16 100
ISP 5 10 5 20 8 100

Abbreviations: see Table 2 footnote

Bold numbers: 90% of isolates inhibited, underlined numbers: 50% of isolates inhibited
Y MICs represent amounts of ABPC, AMPC, PIPC, CPZ, and TMP

50 add 4 p g/mL of CVA or TAZ

B0 ratio of isolates which MICs were less than its breakpoint MIC

U CTX-MtypeD ESBLODDDOOOOODOOOOO 000 00FRPM O Breakpoint MIC O 2 ug/mL O 00O
oL JbhooboobesSBLOUOODOOO0ODOOOOO 01000000000000OaPMOMEPM O carbap-
O2ug/mLO00000O00O0 2060 000 91.20 enems 000 80 O methoxyd OO OO CMZO LMOXO
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Table 7.0 Antimicrobial activities of TEM type ESBL producing Escherichia coli isolates against antimicrobials

MICO p g/mLO Breakpoint MICO p g/mLO Breakpoint
Antimicrobials MIC Antimicrobials MIC
Rec777 SEC204 Oy g/mLO Rec777 SEC204 Opg/mLO
ABPC 0 256 0 256 8 PIPC 64 0 256 16
ABPC/SBT "0 1/10 16 64 8 PIPC/TAZ "0 4/10 2 32 16
AMPC 0 256 0 256 8 CEZ 16 256 8
AMPC/CVA "0 2/10 8 32 8 CTM 2 8 8
CCL 16 128 8 CTX 1 0.5 8
CXM 64 32 4 CPZz 16 0 256 16
CFIX 16 1 1 CPZ/SBT "0 1/10 1 1 16
CFTM 8 2 1 CTRX 1 1 8
CPDX 64 8 2 CAZ 128 4 8
CPDX O CVACEU 1 0.5 2 CAZ O CVARED 0.25 1 8
CFDN 2 2 1 CAZ O TAZ"HP 0.25 2 8
CDTR 4 4 2 CPR 4 4 8
CFPN 1 1 2 CPRO CVA®BE 0.0625 0.0625 8
FRPM 1 2 2 CFPM 2 4 8
CPFX 0.0156 1 1 CZOP 8 2 8
LVFX 0.0625 1 2 CMz 1 2 16
GFLX 0.0156 0.5 2 LMOX 1 1 8
TC 2 2 4 FMOX 0.125 125 8
MINO 1 4 AZT 64 4 8
FOM 1 0.5 8 IPM 0.25 0.25 4
TMP/SMX 00 1/190) 0.0625 0.5 2 MEPM 0.0313 0.0313 4
NIT 8 8 32 GM 1 2 4
AMK 2 32 16
ISP 1 8 8

Abbreviations: see Table 2 footnote
Rec777 has TEM-6, SEC204 has TEM-UOE-3

Y MICs represent amounts of ABPC, AMPC, PIPC, CPZ, and TMP

U0 add 4 p g/mL of CVA or TAZ

FMOX O cephamycins 0 D 00000000 O0O0OO
OO0 B-lactamase 0 0 0 0 0000 OO ABPC/SBTO
AMPC/CVAOPIPC/TAZO O O CPZ/SBTO O O O O
0055908240971 000 8820 D00 ODOOOOO
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000900000 7480000000000 1700
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We studied the antimicrobial activity of 42 antimicrobial agents against 143 Escherichia coli isolates identi-
fied structural gene of extended-spectrum f-lactamase. The 143 isolates were from 133 patients who visited 31
hospitals in northern Kyushu and Yamaguchi. ESBL items were UOE-Z] CTX-M-14 or -180type 34, CTX-M-2 type
43, CTX-M-3 type 17, UOE-1 typed CTX-M-150 24, CTX-M-12 type 3, SHV-12 type 20, and TEM type 2. Against
UOE-2 and CTX-M-2 ESBL producing isolates ceftazidime, cefepime, and aztreonam showed comparatively low
MIC, and against TEM and SHV type ESBL producing isolates cefotaxime, cefpirome, and cefepime showed
comparatively low MIC. Against all ESBL producing isolates, most cephalosporins and penicillins showed high
MIC. Carbapenemd] imipenem and meropenemOwere the most active of all agents tested. The growth of all iso-
lates was inhibited at 0.25 ug/mL of meropenem and 0.5 pg/mL of imipenem. Cephamycins, which have
methoxy substitute at position 8, also have good activity against ESBL producing E. coli. Cefmetazole had a re-
sistant, and latamoxef and flomoxef were susceptible against all isolates. Regarding -lactam combined with -
lactamase inhibitor, against CTX-M type ESBL producing isolates piperacillin/tazobactam showed good activity
than cefoperazone/sulbactam, while against TEM and SHV type ESBL producing isolates cefoperazone,/sulbac-
tam showed good activity than piperacillin/tazobactam. Although the activity of ampicillin/sulbactam and
amoxicillin/clavulanic acid improved compared to ampicillin and amoxicillin alone, the improved MIC was not
less than the breakpoint MIC. Regarding non-f§-lactams, quinolones( ciprofloxacin, levofloxacin, and gatiflox-
acin[j tetracycline, gentamicin, and cotrimoxazole showed less activity, while minocycline and fosfomycin
were susceptible more than 750 against ESBL producers except UOE-2 producers. Early detection of ESBL
producers and early infection control are vital importance to preventing ESBL producer outbreaks.



