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M A 5 558 S N2 WP RE 7 5 2 B PERR W o
B—5 7 % NEEMHEIC BT A AT
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U EEREE e vy —

CPRE 14457 A 17 B34 - PR 1449 A 3 HZ#)

1991 4£7 5 2000 4£ 0 10 4E RIS MG 7 A 5 Bt S 2z B AT FE 329 BRICOWT, -5 27 % 4
MR \Z BT 2T 2 17 5 720 FHNES M RBROK R 1L Escherichia coli, Klebsiella pneumoniae
TIEE S HARLIED £ 7 = 2 RIEHIR H VN A FRIEHI D MICs 748 0.5 u g/mL LU & B2 s
%7 L72. Enterobacter cloacae, Citrobacter freundii, Serratia marcescens Tl 3Lt 7 = &
FERRHELL00, HFAMRERL I VAL LREILBEWEETH o720 BNMETXTTIE
meropenem @ MICs 250 - & ST 0.12 u g/mL LN TH - 720 WHIH QM43 Tl ceftazidime
THIRT % & E. cloacae 53 - & b F  50.5% T > 720 Double—disk synergy test (DDST) ABkks
1% 19 ¥, 2-mercapto propionic acid test (2-MP) Fthid 5 BRAEFEL, TH4E(E T 1d extended
spectrum f—lactamase (ESBL) ‘L {1z T CTX-M 1/3 £l 25 19 #k P 18 #k M i & 11, metallo—f—
lactamase (MBL) BAE 1§ 1% 5 R 3XT IMP-1 B Th - 720 F 72, 1991 4F 2K E 17z K. pneumoniae
T3 SHV 2! ESBL A W OAFAEDERR S 7z BRIRTY SR A Tl pE B & U -CoBAR A <0 i if 45 it
EL EORBNEIER DS, £FTIVH # 7 — 7 VHA SN Twiz, ESBL EARMIER TR
AWINRALFRRT I/ R EORZ S T, MBL EAE MR EH Tld aztreonam OG- TRERIEIR A
EE SN, HEIRPHIRENEHERTH - 720

Key words: blood culture, ESBL, metallo— f —lactamase, Enterobacteriaceae, PCR

A, BRORIZBWT Y T A B E A extended spectrum BIET DA MR YK DNA OBIRFERIEFENT, KR 5
f-lactamase (ESBL) % metallo—f—lactamase (MBL) 7 DR ZIT o 72O THIET 5,
XM Ty s~ —EREAL, BE-F2 5 LEITLD L ¥ & &AIE
ERTHEET 2 — ANMEE 2o T2, 72, 560D L ¥ %

MRS & 5 BSOS bR e M KIITE

WTh S SE LMMERIC & 5 ERGRE OSB3 m L,

ZNHIZE B ENEEOMMABEE SN TWEYY, E72,
15 PO R R 0 358 1 i 124 VAR 758 S e <2 B ITILAE D TR LS K &
LT B LITTLEZ SN D, Escherichia coli X
Klebsiella spp. (ZB83 %#if51% National Committee for
Clinical Laboratory Standard (NCCLS) #%2% L 7z ESBL
Mot )70 2 3R UL 2SR A S 7 72 D ISR IR T O s
LIz, EEOHLSMILYDODOH S, ESBL EEBEETIE
7T A3 FLEICHEET 2 70O BN RS L Tn b
b % v, L2L, E. coli, Klebsiella pneumoniae L7}
DEEHMAEIZ OV TIEHE D D% Y, FHERE R ROH

BEVAVBNBEEZATHS, $72, MBLEARHIZOWTI,

HARTIEFCRICHIEE L TH VAR ZARBEOMHH 7 — A 5%
WS MR O#®E b %o, SE, 1991 4FEH 5
2000 40 10 4R MEH; 28D 5 708 S 7z PRI 12 D
THHEZ:, ESBL 3 & 0 MBL A4 O M HARD, i1k

1991 4£~2000 4£ 0 10 4F I MM ET 380 5 B S 1
7ol AT R 329 th & B R Wk & L TH W, FX
TEoME L EERFNT Lz, FEIX VITEK GNI %
—F (B4 X)) 2—) MW,

2. HEH RS RER

S BES L7z 329 BRIZDWT, NCCLS FRHE Y 1 dE L
L 7o e am s (7a—X> 71— F%H)KT
EFEMILRE (MIC) Z#llE L, #EH|Z &I MICs,
MmmkiUMm%%ﬁﬁLtoit,%%ﬁd&ﬁ%
HHOMEEDSHH L7, #l &3 A 1& piperacillin
(PIPC), aztreonam (AZT), cefpodoxime (CPDX),
cefotaxime (CTX) , ceftazidime (CAZ), cefepime (CF-
PM), cefpirome (CPR),
panipenem (PAPM), sulbactam/
amikacin (AMK) ,

/J\

meropenem (MEPM),
imipenem (IPM),
cefoperazone (SBT/CPZ),
ciprofloxacin (CPFX) T® %,

3. ESBL # & 0" MBL A Oftil B & 085 T8

* KB 7 T SCE AT 10-15
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EHNEZ AR TE. coli B XU Klebsiella spp.
I22WTid NCCLS ot ét o ks 272 L 726 @
, FOMOBENMBEIZOWTIZICAZ F721Z CTX D
MIC %% 16 ug/mL PL b % 7R L 728k 122w T, double-
disk synergy test (DDST)™ % fi\v»C ESBLs AR D
Wit %475 720 DDST 1& NCCLS O )5 #E912 L 725 3
22— —k ¥ b UEHIC MacFarland 0.5 DHiE % 0.1
mL 4 T#AG L amoxicillin/clavulanic acid (AMPC/
CVA) disk & CPDX, CTX, CAZ, CPR, CFPM *h
ZNOM25mm 2% 5 X IXT4 A7 (k¥ T4
AZ:BBL) %#L, 35T, —&HEEZIIVWILLID
FHITr 777 VIRIZELDEEROBD LN D%
Btk & L7z BrtEtkiE PCREICE D TEM, SHV # B
L U°CTX-M group (CTX-M 1/3, CTX-M 2, CTX—
M9) (ZHIFIL 72", MBL EAR OB, SS9
ERLIANVAT MEEWEHWZHERBRZ MR L7z
BA I NCCLS O I L2V 2 —F—k ¥ b
Y EEHIZ MacFarland 0.5 QW% 0.1 mL % T& A
L, X¥0-f-57%<—¥ SMA T4 X7 “NWf" %
HWT, BOBDCAZ £7:13IPM 714 A 7 L D%
BrILWOZEIL %82 L, MBL ®EAMOAHE % #%5
L 720 BE#RIZ PCR I & ) IMP-1 B2 DWW Tz
T oML E T -7,

4. Arbitrarily primed PCR (AP-PCR) |2 & %4
R

5y S 7 ESBL B A W O A% W E SR & AP-
PCR #: % H\»"CT4T > 72o Enterobacter cloacae \ZB L
TIX9AER 10 ¥k RRE(mIBR IR Tld 2 ¥k 2 A7) 2
WMHE L il 754~ —12K pneumoniae, E.
cloacae 1Z ERIC 2 (5-AAGTAAGTGACTGGGGTGA-
GCG-3)""%, Serratia marcescens \* Hejajy » ®
P2 L7225, HLWL-74 (5-CGTCTATGCA-3) 8
L 11254 (5-AACCCACGCC-3)DiRAET T4~ —%
A L7z 7~ 7L — FDNAIXLB 710 A2C 24 I
MIRE2E L 2B % 12,000 rpm 5 430 L 72 ikiE D0 5

fili U720 DNA ofiliiiZ@dic Lz, =8 ) —)
- 70 uRV AP TIT o 720 KRR L Takara
Taq ZfEH L, Mg* i 1X 3mM TR % 1T - 720 3
WREW X, 125% KV T 7V NVT I F7rVERIKE) %
VGBI X DR L 720 W38 — U RO R BI#R
fRATIE, ANV TIRAEIC L ) ARE, FREKE, ki LT
BEBD LIRS v 712 L 2 HMOFHEICDONT
Bat 2170 720

5. ESBL & 0" MBL A MU OFRIRTY 57

ESBL AR B & O MBL AW A S - B
DOWT, HEHEH R, M, EERE, 7N 20k
i), ¥5-IHH, FHREEIZOVWTHNVTFREEZIT - 0

II. & e

1. BHEHEOERT L OB

1991 4E 20 5 2000 4F 0 10 4E R 08 S 7B P
(AR RR B 3, 049 #RHh, 329 #k (10.8%) TdH - 726
R T E ORI 1999 4 5 X 082000 4F T 15%
% B 2 AR MMENC B > 72 (Table 1),

2. HEH RS VERRA BT

Jbs PN T 32 % 5 TR A & A T MICs, MICso 38 & OY
MICy ® B #& % Table2!Z 78 L 720 E. coli, K
pneumoniae TIEH 3 AALIED £ 7 = AR H VIR A
2D MICo %8 0.5 ug/mL PLF & BRI &2 %R L7z,
E. cloacae, Citrobacter freundii, S. marcscens Tl
FIMALT7 2 213X RH2EDODHE 4 MAER AV
N A RIEIT IR BIFCTH - 720 S. marcescens 12
LTI H WSt AR T MICy Y 8 ug/mL & B\
& /R L7245, Ziud MBL BEAERDAEAEL 72720 TH
%o &R TIE MEPM 285 - & b\ MICy 275 L, 0.12
ug/mL T TH o7z W & DLIEHNK 5 2 Mk
# % Table 3 1278 L7z, ESBL R IBIT 5 I SEH]
T b CAZDIHERZILETHEH L LREMETH -
72 @ M E. cloacae T51.5% T & - 72o X \» TC.
freundii ® 50.0% T&h -7z E. coli, K. oxytoca B &
" Proteus mirabilis (2 2\W TIXIPER IZFE L b o

Table 1. Detection of Enterobacteriaceae isolated from blood cultures (1991-2000)
Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Total
Total no. of strains 193 266 282 326 323 405 384 222 313 335 3,049
Enterobacteriaceae
i 13 22 23 53 24 34 34 22 49 55 329(10.8)

no. of strains (%)

E. coli 5 6 3 13 6 5 11 3 14 19 85
K pneumoniae 1 3 5 9 8 13 7 8 8 14 76
K oxytoca 0 1 3 2 1 1 2 0 4 0 14
E. cloacae 3 4 4 12 3 8 5 1 14 12 66
E. aerogenes 1 2 3 4 0 1 3 1 1 2 18
C. freundii 0 1 1 7 0 0 0 1 0 2 12
P. mirabilis 0 0 0 0 1 1 1 1 0 0 4
M. morganii 0 0 0 2 2 2 1 1 0 3 11
S. marcescens 3 5 4 4 3 3 4 6 8 3 43
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Table 2. Antimicrobial activity of agents in 329 strains of Enterobacteriaceae detected in blood cultures between 1991 and 2000
Organism MIC MICs (ug/mL)
(no. of isolates) 50/80/90 PIPC CPDX S/C AZT CTX CAZ CFPM CPR MEPM IPM PAPM AMK CPFX
E. coli 50 =8 =1 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 =0.12 =0.12 2 =0.25
(85) 80 =8 =1 0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 =0.12 =0.12 4 =0.25
90 16 =1 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 =0.12 =0.12 4 1
K pneumoniae 50 =8 =1 0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 =0.12 =0.12 2 =0.25
(76) 80 =8 =1 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 0.25 0.25 2 =0.25
90 =8 =1 1 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 0.25 0.25 2 =0.25
E. cloacae 50 =8 >4 8 4 32 8 =0.5 =0.5 =0.12 0.5 0.5 1 =0.25
(66) 80 >128 >4 32 64 >64 >64 16 32 =0.12 1 0.5 2 1
90 >128 >4 64 >64 >64 >64 32 >64 0.25 1 1 2 2
S. marcescens 50 =8 >4 4 1 4 =0.5 =0.5 =0.5 =0.12 1 0.5 8 0.25
(43) 80 128 >4 >64 32 >64 >64 64 >64 4 2 4 32 16
90 >128 >4 >64 64 >64 >64 >64 >64 8 4 8 64 >16
C. freundii 50 =8 >4 1 1 =0.5 =0.5 =0.5 =0.5 =0.12 0.25 0.25 2 =0.25
(12) 80 128 >4 16 64 64 >64 1 2 =0.12 0.5 0.25 2 =0.25
90 >128 >4 32 64 64 >64 2 =0.12 0.5 0.5 2 1
All strains 50 =8 =1 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.12 =0.12 =0.12 2 =0.25
(329) 80 32 >4 8 4 16 8 =0.5 =0.5 =0.12 0.5 0.5 2 =0.25
90 >128 >4 32 64 >64 >64 8 16 =0.12 1 1 4 2

PIPC: piperacillin, CPDX: cefpodoxime, S/C: sulbactam/cefoparazone, AZT:

aztreonam, CTX: cefotaxime, CAZ: ceftazidime, CFPM:

cefepime, CPR: cefpirome, MEPM: meropenem, IPM: imipenem, PAPM: panipenem, AMK: amikacin, CPFX: ciprofloxacin

Table 3.

Antibiotic tolerance

No. of strains of intermediate and resistant® (%)

Organism
(no. of isolates) PIPC  CPDX  AZT CTX CAZ  CFPM MEPM  IPM AMK  CPFX
E. coli (85) 5(5.8) 6(7.1) 0 0 0 0 0 0 0 6(7.1)
K. pneumoniae (76)  3( 3.9) 3(3.9 1(1.3 2(26 1(1.3 1(1.3) 0 0 0 0
K. oxytoca (14) 0 0 0 0 0 0 0 0 0 0
E. cloacae (66) 30(45.4)  46(69.7) 33(50.0) 36(54.5) 34(51.5) 15(22.7) 0 0 0 12(18.2)
E. aerogenes (18) 7(38.9) 6(33.3) 3(16.7) 4(22.2) 5(27.7) 0 0 0 0 0
C. freundii (12) 6(50.0) 8(66.7) 6(50.0) 6(50.0) 6(50.0) 1(8.3) 0 0 0 2(16.7)
P. mirabilis (4) 0 0 0 0 0 0 0 0 0 0
M. morganii (11) 5(45.4) 6(54.5) 0 1(9.1) 1(9.1) 0 0 0 0 0
S. marcescens (43)  17(39.5)  28(65.1) 12(27.9) 21(48.8) 14(32.5) 12(27.9) 5(11.6) 4(9.3) 10(23.3) 19(44.2)
All (329) 73(22.2) 102(31.0) 55(16.7) 70(21.3) 61(18.5) 28(8.5) 5( 1.5 4(1.2) 10(3.00 39(11.9)

“Strains of intermediate and resistant were befined according to NCCLS criteria
PIPC: piperacillin, CPDX: cefpodoxime, CTX: cefotaxime, AZT: aztreonam, CAZ: ceftazidime, CFPM: cefepime, MEPM: meropenem, AMK:

amikacin, CPFX: ciprofloxacin

720 E. coli TCPDX YD 7.1% H > 72755, ZThix s
FTACP-F 7 <—YOMRELIILESDTH -7,
ERTIE AN NRA LRIEND 5 L HK IPM T 1.2
%, MEPM T 15% Toh o720 £72, -5 7 % 13D
D FEHIT1d AMK T 3.0%, CPFX T 11.9% itt:TH
Of:o

3. ESBL B XU"MBL AR OMEE L OEfnT-H

DDST B £ O 2-MP #:IC Mt %R L 728k % (%) %
Table 4 |2, &z T #l & % o MIC il € %5 & % Table 5
1Z7% L 720 NCCLS @ ESBL #ith o 2 % i 72 L /2 E.
coli B & U Klebsiella spp. X 9% (2.7%), Zofio
Js IR TR -C 263 2 i 72 L 7 Bkid 70 Bk (21.83%), AT 79

B (24.0%) THYH, €09 H DDST Btk 19 #k (5.7
%) T » o 2o W M B T IXE. cloacae 15 1, K.
pneumoniae 3 ¥, C. freundii 1 R Tdh -7z, BInTFH
(& CTX-M 1/3 %1% 19 ¥ th 18 B THitth S o720 5EMI
I3 E. cloacae, C. freundii TlZ 3 X T CTX-M 1/3 #!
T, K. pneumoniae ¥ TEM #, SHV %!, CTX-M 1/3
B 3FFEI/MB I N/ 028k, SHVEN 1T
& - 720 ESBL AR Tldt 7 = 2R3 A £ 1K12 MIC
EAEMEZ TR L7225, ARG L REHNIME L, Z=h
TH MEPM %% - & b fli 278 L7z, Z DMt Tid AMK
i ¥ A5 14k, CPFX ik AS 7 #RAEAE L 720 2-MP By
PRI S. marcescens T 5 ¥k (1.5%) Mt S iz, &
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Table 4. Strains indicated rather than extraction conditions® for DDST and 2-MP procedures
Total no. strains No. of DDST"—positive No. of 2-MP—positive
(%) (%) (%)

E. coli (85) 6(17.1) 0 0

K. pneumoniae (76) 3(3.9 3(3.9) 0

K oxytoca (14) 0 0 0

E. cloacae (66) 36(54.5) 15(22.7) 0

E. aerogenes (18) 6(33.3) 0 0

C. freundii (12) 6(50.0) 1( 8.3) 0

P. mirabilis (4) 0 0 0

M. morganii (11) 1(9.1) 0 0

S. marcescens (43) 21(48.8) 0 5(11.6)
All (329) 79 (24.0) 19( 5.7) 5( 1.5)

“E. coli and Klebsiella spp.: rather than 2 ug/mL of MIC of cefpodoxime, others Enterobacteriaceae: rather

than 16 ug/mL of MIC of ceftadime and/or cefotaxime

"DDST: double—disk synergy test
“2-MP: Inhibitory effects of 2-mercaptopropionic acid

EFRIZ 5 T RTIMP-1 B Th o720 &7 2 bR
#i% AZT DAL o MIC i iZ E i % /R L 7ze F 72, IPM
IRV 2R L 72HRAY 1 BRAFAE L 720 B4R K I ESBL
AN B L OMBL EATR & H12 1996 SELLFICZ <,
24 ¥R 22 BRI S 7 F 72, 1991 4E MR O K.
pneumoniae T SHV ! ESBL A H OFIED R S T
726
4. TR
AP-PCR ¥ % H W 72 AT HE R % Fig. 1123R L7z,
ESBL ¥4 E. cloacae TlE No.207, 208, 226 & No.230,
236 VENFNF—8F — v R L7- DA B % 8%
— VR L7 No.207, 208 ik —EEHEHKKTH - 720
L L, No.207, 208 & No0.226 I22oWTIEEEFEMD L
CWFAF v 712 & MO BEE RO bk o7z,
% 72, No.230 & No.236 D HEMED FERICFED bk

(1) E. cloacae

o7z ESBL 4 K. pneumoniae TlX 3 k& H1T5E
IINE — 2 TdH o720 MBLEAS. marcescens Tl
1996 4E 7% &5 1998 4F 12 A 1) THH & 7172 No.318, 320,
327 D — D BAIKB N — &R L, 1999 4E, 2000
4B R O No.336, 339 25— D785 — ¥ &R L7z,
No.318, 320, 327, 336 H3[F— DM S S,
BEMNIEG 2 RIE T B R R TH > 72

5. ERIRT s ARs R

WREE B HA DT HETdH - 7- ESBL AR B
13 13 & O° MBL A AR 5 5 BIZ D W T ORR
% Table 6 (278 L72o ESBL MitH % Tl &BI A
T, SERIZNED 26, 60 L EIZSHITH - 72
TR A T e 95 R0 o ML I 58 & o o 72 BRI FEE 1) %
%<, BPICIVH AT —TUDBIHFASIN T, BH
RS B ALE TUEE R 25 8 B, Fali 541, BusE A5 B,

(2) K. pneumoniae (3) S. marcescens

e ¢ - ] =
| B ! ]
8 e
o 8 5 21 e
= ™3 - = b7y — wsar
— & & — - - o -~ =
- o - - = | — . =
[ — - '&; — :i == et - o
= S-S e —=ES -
. = - - = = = ;z oo
‘-g— "9 1 9 - S am :
—w=EssSeges, —Tee g PR
p— e -
R ™
Case no. M 207 208 216 218 226 230 231 235 236 241 Caseno.M 109 136 247 Case no. M 318 320 327 336 339

Fig. 1.

number listed in Table 6.

AP-PCR patterns of ESBL producing Enterobacter cloacae (1) , Klebsiella pneumoniae (2) and MBL producing
Serratia marcescens (3). Lane: M, 100 bp ladder molecular weight marker. Others lanes: Correspond to strain
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Susceptibility and analysis of resistance to f —lactum agents of Enterobacteriaceae
detected in blood cultures

Tatsuya Nakamura', Nobuaki Matsuo”and Hakuo Takahashi"”

UClinical Central Laboratory, Kansai Medical University Hospital, 10-15 Fumizono—cho, Moriguchi,
Osaka 570-8507, Japan

?Department of Emergency and Critical Care Medicine, Kansai Medical University Hospital

We studied resistance to f—lactum agents in 329 strains of Enterobacteriaceae detected in blood cultures
in the 10 years between 1991 and 2000. Drug sensitivity tests showed good sensitivity (MICs: =0.5 g/mL)
in third—generation cephem and in carbapenem to Escherichia coli and Klebsiella pneumoniae. We found
relatively good sensitivity of fourth—generation cephem (the sensitivity of third—generation cephem was
slightly lower) and carbapenem to Enterobacter cloacae, Citrobacter freundii, and Serratia marcescens.
For all Enterobacteriaceae, meropenem was the lowest (MICs: =0.12 ug/mL). Resistance among
bacterial species using ceftazidime was the highest in E. cloacae (50.5%). Double—disk synergy tests
(DDST) were positive in 19 strains and 2—mercapto propionic acid tests (2-MP) were positive in 5 strains.
As resistance genes, the extended spectrum §-lactamase (ESBL)—producing gene, CTX-M 1/3, was
detected in 18 of 19 strains. The metallo f—lactamase (MBL)—-producing gene was detected in 5 strains
which were IMP-1. In K. pneumoniae detected in 1991, the presence of SHV ESBL—producing bacteria was
confirmed. A clinical background survey showed a high incidence of serious conditions such as malignant
tumors and cerebrovascular diseases as underlying diseases, and IVH catheters had been inserted in all
patients. Clinical symptoms were improved after administration of carbapenem and aminoglycosides in
patients with ESBL—producing bacteria infection, and by administration of aztreonam in patients with
MBL—producing bacteria infection.



