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Table 1. Strains carrying IMP-1 group gene from routinely screened MBL-positive gram-negative bacilli from
clinical specimens
No. of patients the following year:
Organism
2001 2002 2003 2004 2005 Total (%)
Pseudomonas aeruginosa 5 19 14 14 27 79 (32.0)
Pseudomonas putida/fluorescens 12 10 4 9 3 38 (15.4)
Achromobacter spp.* 3 7 1 11 (45)
Alcaligenes spp. 2 3 6 (24)
Acinetobacter baumannii 5 5 7 9 5 31 (12.6)
Acinetobacter Iwoffii 2 3 6 (24)
Serratia marcescens subsp. marcescens 2 3 (1.2)
Enterobacter cloacae 2 1 12 24 11 50 (20.2)
Klebsiella pneumoniae subsp. pneumoniae 1 1 (04)
Klebsiella oxytoca 1 1 2 (08)
Escherichia coli 1 1 ( 04)
Citrobacter freundii 2 5 2 2 1 12 (4.9)
Providencia rettgeri 6 1 7 (28)
Total 30 57 48 63 49 247 (100)
@ A. xylosoxidans subsp. xylosoxidans (8) and A. xylosoxidans subsp. denitrificans (3).
b A. faecalis (5) and other Alcaligenes species (1).
Table 2.  Sources of specimens of MBL-producing strains carrying IMP-1 group gene from 2001 to 2005
No. (%) of strains of the following specimens:
Total Joth 1ood/ /
. Sput t B P
Organism no. of pu u.m orer Feces/bile/ Urine/genital . 00 . us
strains® | Tespiratory (%) intestinal (%) tracts (%) |intravenous| (%) | discharge/ | (%)
tract catheter drainage
P. aeruginosa 90* 21 (23.3) 17 (18.9) 48 (53.3) 1 (11) 3 ( 33)
P. putida/fluorescens 38 11 (28.9) 4 (10.5) 23 (60.5)
Achromobacter spp. 11 2 (18.2) 1 (9.1) 6 (54.5) 2 (18.2)
Alcaligenes spp. 6 6 (100)
A. baumannii 30% 20 (62.5) 2 ( 63) 7 (21.9) 3 ( 94)
A lwoffii 6 3 (50.0) 1 (16.7) 1 (16.7) 1 (16.7)
S. marcescens 4* 1 (25.0) 2 (50.0) 1 (25.0
E. cloacae 54* 32 (59.3) 3 ( 56) 13 (24.1) 1 ( 1.9) 5 (93
K. pneumoniae 1 (100)
K. oxytoca 2 1 (50.0) 1 (50.0)
E. coli 1 1 (100)
C. freundii 12 2 (16.7) 10 (83.3)
P. rettgeri 7 7 (100)
Total 264 95 (36.0) 28 (10.6) 123 (46.6) 3 ( 1.1) 15 ( 57)

* 11 of P. aeruginosa, 1 of A. baumannii, 1 of S. marcescens, and 4 of E. cloacae were isolated from the multiple sources.

IMP-1 group 1= F- B PE M O WAL (%) 13, FEFERER T
\& P. aeruginosa B 79k (320%) TH % <, KW\ T
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Fig. 1. Annual changes in frequency of metallo-f-lactamase-producing (MBL) and multidrug-
resistant (MDR) isolates of Pseudomonas aeruginosa. O, resistant to imipenem (IPM) and

levofloxacin (LVFX; as a substitute for ciprofloxacin), intermediate or resistant to amikacin
(AMK); @, resistant to IPM, gentamicin (GM), and LVFX; £, intermediate or resistant to

IPM, GM, and LVFX.
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Bolze —T7, ZHIMPERED 55 B AERIIHM L,
i P 3 5 KL b2 A IPM-AMK-LVFX & IPM-GM-
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F311~13%, BFHED 1.6~1.9% THIFH D J A% R
BHEECTdH o 72h%, 2003 4 LLRE XM OB EE DS IFH 55T
o720 —7, IPM-GM-LVFX DA b THIH & it
PRIz & ® 728 A1%, 2001 4813 24% TdH - 7225, 2003
1212 5% 123 L 2005 413 7.3% TH o 720
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RIGIAEEIL O MRFBD Sz T 72, 2 a4 FAIKRA 2 ¥k,
A5 = EPEAERRDS 1 AR HN72AS, A a4 FR
OBIHFNZ 2 1L HICIEL T4 FRIKK(E #) & FRCHR
HENTwiz,
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Table 3. Susceptibilities of 10 antimicrobials against 247 strains of gram-negative bacilli carrying IMP-1 group gene
. No. of MICs0/MICo0 (4 g/mL)* % of
Organism . multidrug
strains | prpg CAZ IPM | MEPM | AZT GM | AMK | ABK | CPFX | PL-B® |y egistance®
. >128/ | >128/ | >128/ | >128/ >128/ | 64/
P. aeruginosa 79 >198 >198 >198 >198 32/64 >198 > 198 32/128 | 32/128 2/2 785
) 128/ >128/ 64/ >128/ 64/ 64/ 32/
P. putida/fluorescens 38 >128 | >128 | >128 | >128 | >128 | >128 | >1o8 | 28 4/32 12 50.0
Achromobacter spp. 11 >3 % 3 >>112288/ 32/128 | 64/128 >>112288/ >>1122§;/ >>1122§;/ >>11222/ 16/32 2/2 72.7
Alcaligenes spp. 6 4/64 >>112288/ 1/8 4/32 32/64 >3%8 8/128 8/32 >6£1‘48 2/4 0
A. baumannii 31 >6f48 >>11222;/ 16/64 | 32/64 >6fés >6f£8 16/64 | 2/32 | 32/128 | <1/<1 38.7
A. woffii 6 ;’%8 >>1122§;/ 2/64 | 4/128 >1%s 2/8 | 16/128 | =1/=1 | =1/64 | =1/=1 0
>128/ | >128/ | >128/ | 64/ 64/ 16/ >128/
§ marcescens 81 Sios | >128 | >128 | >128 | B0t | Spgg | Siog | 10764 | 16716 1 00 06.7
32/ >128/
E. cloacae 50 198 >198 2/4 2/8 8/64 2/2 2/2 =1/=1 2/4 =1/=1 2.0
K. pneumoniae 1 128/128 | 32/32 | =1/=1 2/2 =1/=1 | =1/=1 8/8 2/2 =1/=1| =1/=1 0
=
K. oxytoca 2 >>1122£;/ 128/128 | =1/<1 | =1/2 ;12/8 2/2 8/16 2/2 | =£1/32 | =1/<1 0
E. coli 1 >>1122%/ 128/128 | <1/<1 | =Us1| 16/16 | 2/2 |=y=1|=y=1| 44 |=y=1 0
C. freundii 12 >>112288/ ;21%/8 <1/2 | =1/2 | 16/64 | =1/4 | 8/32 | =1/4 2/2 | =1/=1 0
P. retigeri 7 ;%8 ;2182/8 16/64 | 32/64 | =1/32 | 8/128 | 16/32 2/8 32/64 >>1122%/ 28.6

Abbreviations: PIPC, piperacillin; CAZ, ceftazidime; IPM, imipenem; MEPM, meropenem; AZT, aztreonam; GM, gentamicin; AMK, amikacin;

ABK, arbekacin; CPFX, ciprofloxacin; PL-B, polymyxin B.

2 Numbers underlined indicate susceptible by MIC breakpoint based on CLSI/NCCLS. (For ABK was that used for AMK.)
b MIC of PL-B is determined only for selected strains isolated in the last 2 years, and susceptible strains with MIC of = 2 xg/mL.

¢ Multidrug resistance is defined as resistant to IPM, GM, and CPFX.

iR Alcaligenes spp.® PIPC, IPM, MEPM, AMK, A.
lwoffii DIPM, MEPM, GM, AMK, CPFXTIZMICxfi
F 7213 MICo 2SN T 7213 P B O#RETH - 72,
BNMIEE T, B-F 7 % 5 %¥ED PIPC & CAZ O
MICs 3 & O MICw fliid, 13 & A & O R CHbE F 7213
HOHIETH o720 —F, TOMOILEIETIZ S. marces-
cens & P.rettgeri X B &, 1 ZLALDVREREOHETH -
720 IPM & MEPM & MICsf#id & $12 2 ug/mL BUF,
MICw fiild 8 ug/mL LT TH 720 7 I / BLbEfARIER
CPFX @ MICs 3 & O MICw il b 5 <, EMEDOHIKEIZ D
% b DWE 5720 S marcescens B X O P. rettgeri 13 10
FHI§ T D MICo AN L 7213 OB TH 1,
LA DI 23 T d - 720 PL-B I 2004~2005 4
S BERR D AARET L 720 FEFERER T3 MICw i 4 pg/mL
LUF, BsWMIEFL CTl& S. marcescens & P. rettgeri % Bt &
MICw fiilZ 1 pg/mL LLTFTE IR WETH - 726
IPM, GM B X 0" CPFX O 3 $E# 2 i ¥k % /R % #
T VERR OB 61%, FEFERER Tl P. aeruginosa & Achromo-
bacter spp. T &, TNENT85%, 727% TH VD, KW

C P. putida/fluorescens 50.0%, A. baumannii 38.7% @ i
T, Alcaligenes spp.& A. lwoffii TIZZFITHPEKDFLD &
N2 o720 BNMITEF Tl S. marcescens % 66.7% & %
b <, RWT P rettgeri 286% TH ), MOWRETIZS
AFTERRIZIZE A ERD SN Lo 72,
m % =
SO T, HEREIS X 2 HEARZMERE R E
SMA BHE BT MBL Btk & HIE S etk ) 5, B3
B 408, 9 Wil X ORI REL 6 )8, 7 iR S IMP-
1 group BIEFHD M E N7z 4B, SMA FHEZERR T
T, 77 A3 P MBL #8157 B TH o 72 W3t
LS L7225, 151 Chryseobacterium spp.55 O
Gt PRI MBL B2 RE T2 WETH - 72
77 A3 NS MBL @51 PRA R OB %
£E AL, Senda H 1T X % i (1994~1995 4 75
¥RV D3 i W1 T d b0 MBL 2L Wi B X P. aeruginosa, S.
marcescens, Achromobacter xylosoxidans subsp. xylosoxi-
dans, P. putida, Klebsiella pneumoniae T&H 5720 Z DHD
Kurokawa ® |2 & % 4t (1996~1997 4% 53 #E#k) 'O C 13
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MBL FEA R K L, FEZEEH Tld Acinetobacter spp.
& Burkholderia cepacia, s WMl 8 # T 13 E. coli, C. fre-
undii, Enterobacter aerogenes, E. cloacae, Proteus vul-
garis, P.rettgeri 75 & MBL BEAMRDHI S iz 4l
DEFTH 2 b O & AR MBL A WA E &
& B ARDMBASD AAsb i, H7212 Alcaligenes spp.
R Klebsiella oxytoca 7> % & MBL EEARAM E 17z

MBL AL IRl & & 1L D P.aeruginosa & S.
marcescens O 73 HE B B 13, Kurokawa 5"iZ 2 v & h
1.3%, 44% & L T %, P.aeruginosa 122\ Tl
2001 4E'"WB X O° 2002 SEY o £ FEFRA2IH D, MBL EA
KROMIMBHEE X Z 214 1.5%, 1.9% T, UEEIZHIT 5
BEDO T BRI TH o720 LA L, 2005 4F 13 EE
AIHIAE & L TRRMIN L Tz, BEIZREE ORI
TRFMIER Loz b oo, DiRoBnE
HERL AT LEDND B, T72, S. marcescens D LB
\2B1F 5 MBL EEARKDBEIZ 1% LT TH Y, BUED
& 25 MBL EAROTHHIZIZ E DO TRV D EZE
ZHN7ze BBEIZ BT %S MBL A O HE 312 HE ik
LTERWERICIE, RAFHRICMBLEARTHL Z L
ZaARXAYPLTEZ L, FRICEISREICH Ml
REELCEHZBILLTEAZ L, PEX6NT,

B, WREEOBE ORI E H\WT MBL E{EZ T %
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Prevalence and antimicrobial susceptibility of metallo-B-lactamase-producing
gram-negative bacilli from clinical specimens
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We studied the prevalence, antimicrobial susceptibility, and performance in the screening of metallo-§-
lactamase(MBL)-producing gram-negative bacilli from clinical specimens at Juntendo University Hospital
from 2001 to 2005. A total of 352 nonduplicate strains were screened for MBL production by the routine an-
timicrobial susceptibility test and disk approximation test using the sodium mercaptoacetic acid(SMA) test.
Of these, 247 MBL-positive strains were detected in genes for the IMP-1 group (blaww:) by PCR in 79 (32.0%)
for Pseudomonas aeruginosa, 38 (15.4%) for Pseudomonas putida/ fluorescens, 37 (15.0%) for Acinetobacter spp., 11
(4.5%) for Achromobacter spp., 6 (2.4%) for Alcaligenes spp., 50 (20.2%) for Enterobacter cloacae, 12 (4.9%) for Citro-
bacter freundii, 7 (2.8%) for Providencia rettgeri, 3 (1.2%) for Serratia marcescens, 3 (1.2%) for Klebsiella spp., and 1
(0.4%) for Escherichia coli. No strains were detected in genes for the IMP-2 group (blane:) or VIM-2 group
(blavinz). There was no significant increase in number of IMP-1 group positive strains in the last 5 years ex-
cept P. aeruginosa and E. cloacae. IMP-1 group positive P. aeruginosa and E. cloacae represented slightly increase
in 2005 and 2003 to 2005, respectively. Susceptibility to the 10 antimicrobial agents of IMP-1 group-positive
strains was species-dependent. Most strains of Pseudomonas spp., Acinetobacter baumannii, Achromobacter spp.,
and S. marcescens were highly and multiresistant to antimicrobials, including carbapenems and broad-
spectrum f-lactams, aminoglycosides, and fluoroquinolones. Among the family Enterobacteriaceae other than
S. marcescens, Acinetobacter lwoffii and Alcaligenes spp. were frequently susceptible to carbapenems. IMP-1
group-positive strains have been detected most frequently in P. aeruginosa and disseminated to other glucose-
nonfermenters and Enterobacteriaceae at our hospital and nationwide. The incidence of MBL-producing P.
aeruginosa was ranged from 0.3 to 1.5% in the last 5 years. In contrast, the incidence of multidrug-resistant P.
aeruginosa characterizing as following two combinations: resistant to imipenem, gentamicin, and levofloxacin;
resistant to imipenem, levofloxacin, and intermediate or resistant to amikacin have annually increased 3.7%
and 3.9%, respectively in 2005. These results emphasize the need for daily surveillance of MBL-producing
bacteria with both routine antimicrobial susceptibility tests and SMA tests in the microbiology laboratory.



