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The difference of operation duration between Japan and United States
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National Institute of Infectious Diseases, Infectious Diseases Surveillance Center?

When SSI rates are compared with other data, the risk is adjusted using NNIS SSI risk index. The operation duration
is an important category of this risk index. The operation duration was compared between the NNIS data and the
JNIS data, It was confirmed that the operation duration in Japan is longer than that in the US in most operative
procedures. How should we deal with this difference of operation duration between Japan and the US? When SSI
rates are compared with NNIS data, it is mandatory to use NNIS risk index and t hours (the approximate 75th
percentile of the operation duration). That is why we used t hours in the JNIS summary. On the other hand, when
SSI rates are compared with JNIS data or among Japanese institutions it is reasonable to use the JNIS 75th percentile
of the operation duration. In the next JNIS summary we will try to present the data using the JNIS 75th percentile of
the operation duration. .
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A total of 19,753 strains of gram-negative rods collected during two 6-month periods (October 2600 to March
2001 and November 2001 to April 2602) from 13 clinical laboratories in the Kinki region of Japan were
investigated for the production of metallo-B-lactamases (MBLs). MBLs were detected in 96 (0.5%) of the
19,753 isolates by the broth microdilution methed, the 2-mercaptopropionic acid inhibition test, and PCR and
DNA sequencing analyses. MBL-positive isolates were detected in 9 of 13 laboratories, with the rate of detection
ranging between 0 and 2.6% for each laboratory. Forty-four of 1,429 (3.1%) Serratia marcescens, 22 of 6,198
(0.4%) Pseudomonas aeruginosa, 21.of 1,108 (1.9%) Acinetobacter spp., 4 of 544 (0.7%) Citrobacter freundii, 3 of
127 (2.4%) Providencia retigeri, 1 of 434 (0.2%) Morganella morganii, and 1 of 1,483 (0.1%) Enterobacter cloacae
isolates were positive for MBLs. Of these 96 MBL-positive strains, 87 (90.6%), 7 (7.3%), and 2 (2.1%) isolates
carried the genes for IMP-1-group MBLs, IMP-2-group MBLs, and VIM-2-group MBLs, respectively. The class
1 integrase gene, intl1, was detected in all MBL-positive strains, and the aac (6')-Ib gene was detected in 37
(38.5%) isolates. Strains with identical PCR fingerprint profiles in a random amplified polymorphic DNA
pattern analysis were isolated successively from five separate hospitals, suggesting the nosocomial spread of
the organism in each hospital. In conclusion, many species of MBL-positive gram-negative rods are distributed
widely in different hospitals in the Kinki region of Japan. The present findings should be considered during the
development of policies and strategies to prevent the emergence and further spread of MBL-producing

bacteria.

Metallo-B-lactamases (MBLs) are enzymes belonging to
Ambler’s class B that can hydrolyze a wide variety of B-lac-
tams, including penicillins, cephems, and carbapenems (14, 30,
42). The acquisition by gram-negative rods of MBLs, which are
often encoded by mobile genetic elements such as cassettes
inserted into integrons, confers a multidrug resistance profile
against many clinically important B-lactams as well as other
antimicrobial agents (1). This fact raises a significant problem
with respect to antimicrobial chemotherapy (38). Plasmid-me-
diated MBLs are categorized into three major molecular types:
they are IMP-type, VIM-type, and SPM-type enzymes (14, 21,
30, 32, 39, 42). Among them, IMP-1-type MBLs have been

* Corresponding author. Mailing address: Clinical Laboratory,
Shiga Medical Center for Adults, 5-4-30 Moriyama. Moriyama. Shiga
524-8524, Japan. Phone: 81-775-82-5031 (ext. 3241). Fax: 81-775-82-
5426. E-mail: qqoéw62t9¢ chive.ocn.ne jp.

identified in various gram-negative bacilli belonging to the
family Enterobacteriaceae and in several non-glucose-ferment-
ers, such as Pseudomonas aeruginosa and Acinetobacter spp.
(13, 18, 19, 20, 36-38, 43). Furthermore, in Japan, several
variants of the IMP-1 type, including IMP-3 from Shigella

flexneri (15), IMP-6 from Serratia marcescens (47), IMP-10

from P. acruginosa and Alcaligenes xylosoxidans (16), and
IMP-11 (EMBL/GenBank accession no. AB074437) from P.
aeruginosa and Acinetobacter baumannii, have been character-
ized recently. VIM-type MBLs, including VIM-1 and VIM-2
from P. aeruginosa isolates in Italy and France, respectively
(21, 32), were first described in 1999. Outbreaks of VIM-type
MBL-positive strains have also been reported in Italy and
Greece (8, 40). SPM-1. a member of the third group of plas-
mid-mediated MBLs, was recently detected in P. aeruginosa
isolates in Brazil. and SPM-1 producers appear to be widely
disseminated in Brazil (11).
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BlLocations of individual clinical laboratories

FIG. 1. Locations of the 13 institutions involved in this study of the Kinki region of Japan.

Previously reported survey data from the Kinki region of
Japan revealed that 0.7% of isolates produced IMP-1-group
MBLs (44). The prevalence of IMP-1-group MBLs among
gram-negative rods has also been investigated (19, 36); how-
ever, the prevalence of the new plasmid-mediated MBLs, such
as the IMP-2 group (33) and the VIM-2 type (32), in Japan
remains unclear.

For the present study, to assess the prevalence and types of
MBL-positive bacteria in the Kinki region of Japan, we inves-
tigated almost 20,000 isolates collected from 12 general hospi-
tals and one commercial laboratory.

MATERIALS AND METHODS

Bacterial isolates. This laboratory-based surveillance study was conducted
with the cooperation of 13 institutions (12 hospital clinical laboratories and one
commercial laboratory) in the Kinki region, which is located in western Japan
(Fig. 1), with the assistance of the National Institute of Infectious Diseases of
Japan. Between October 2000 and March 2001 (first study period) and Novem-
ber 2001 and April 2002 (sccond study period), a total of 19,753 isolates of
gram-negative bacilli, including P. aeruginosa (6,198 isolates), Acinctobacter spp.
(1,108 isolates), Escherichia coli (4,347 isolates), Klebsiclla pneumoniae (2,354
isolates)., 5. marcescens (1,429 isolates), Enterobacter cloacae (1483 isolates),
Citrobacter freundit (544 isolates), Klebsiella oxytoca (627 isolates), Enterobacter
acrogenes (454 isolates), Proteus mirabilis (470 isolates), Morganella morganii (434
isolates). Protcus vulgaris (178 isolates), and Providencia retigeri (127 isolates),
were isolated from various clinical specimens and then tested. A single isolate
was selected from each patient and identified by use of a MicroScan Neg Combo
5J panel (Dade Behring, Tokyo, Japan). Moreover, Acinetobacter isolates were
identified by use of an ID TEST NF-18 panel (Nissui Pharmaceutical Co.. I.td.,
Tokyo, Japan). For Acinetobacter spp. other than A. baumannii, PCR amplifica-
tion of the 16S rRNA gene was performed, with genomic DNA as the template.
according to a previously published protocol (34), and the amplicons were se-
quenced. The sequence data were submitted to the DNA Data Bank of Japan
(DDBIJ) database to check the identity or similarity of each sequence against

the database by use of the FASTA program (hup:/www.ddbj.nig.ac jpisearch
[Welcome-e html). )

First screening for MBL production. MIC criteria for the first screening of
MBL producers were =16 pg of ceftazidime/m! for Acinetobacter spp. and =16
g of both ceftazidime and cefoperazone-sulbactam/mi for gram-negative organ-
isms other than Acinctobacter spp. The production of MBLs was assessed with a
2-mercaptopropionic acid inhibition (2-MPA) test as described previously (2,
37). Test strains were cultured, adjusted to a 0.5 McFarland standard, diluted
with 0.85% saline, and inoculated onto Mueller-Hinton agar plates according to
the protocol recommended by the NCCLS (27). Two Senci-Disks (Becton Dick-
inson Co., Ltd., Tokyo. Japan) containing 30 ug of ceftazidime, 10 pg of imi-
penem, and 30 py of cefepime were placed at a distance of 50 mm from each
other on the plate, and one blank disk was placed near one of the Senci-Disks at
a distance of 20 mm. Two to 3 pl of 2-MPA was added to the blank disk. After
an overnight incubation at 35°C, if an expansion of the growth inhibition zone
around either the ceftazidime, imipenem, or cefepime disk was observed, the
strain was interpreted as being positive for MBL.

Susceptibility testing for antimicrobial agents. The MICs of antimicrobial
agents for isolates that tested positive in the 2-MPA test were subjected to
antimicrobial susceptibility testing by the broth microditution method with dry
plates (Eiken Chemical Co., Lid.. Tokyo, Japan), which conformed to NCCLS
guidelines (20, 28). The following antimicrobial agents and concentrations were
used: piperacillin (2 to 128 wg/ml). piperacillin-tazobactam (1-4 to 128-4 pg/ml),
ceftazidime (1 to 128 pg/ml), cefepime (110 128 pg/mi). cefoperazone-sulbactam
(1-0.5 to 128-64 pg/ml), aztreonam (1 to 128 wgml). cefmetazole (1 to 128
pg/ml), moxalactam (1 to 128 wg/ml). meropenem (0.25 to 32 pg/ml). imipenem
(0.25 to 32 pg/ml), gentamicin (1 to 8 pg/ml), amikacin (4 to-32 pg/ml), mino-
cycline (4 to 8 pg/ml). levofloxacin (2 to 4 pg/ml), trimethoprim-sulfamethox-
azole (9.5-0.5 to 38-2 ug/ml), and chioramphenicol (8§ to 16 wg/ml). E. coli ATCC
25922 and P. aeruginosa ATCC 27853 were used as reference strains for quality
control of the tests (26).

PCR amplification and DNA sequencing. Isolates that tested positive in the
2-MPA test were then assessed for their MBL type by PCR and DNA sequenc-
ing. PCRs were performed as described previously (35). PCR primers for the
amplification of each MBL gene were constructed as described in previous
reports {or bla ., {35). blagpyp.a (33). and blaya,.~ {32). Primers for the am-
plification of integrase genes (ind 1, intf2, and int3) (31, 37) and the aminogly-
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TABLE 1. Primers for PCR and sequencing of MBL genes

Target Use Primer name Primer sequence (57 to 37) Position” Product length (bp) Reference

IMP-1 Amplificution IMPIL CTACCGCAGCAGAGTCTTTG 47-066 387 35
IMP2R AACCAGTTTTGCCTTACCAT 633-614

Sequencing IMP1-SQ-F ACCGCAGCAGAGTCTTTGCC 49-68 587 37
IMPI-SQ-R ACAACCAGTTTTGCCTTACC 635-616

IMP-2 Amplification IMP2L GTGTATGCTTCCTTTIGTAGC 2342 174 33
IMP2R CAATCAGATAGGCGTCAGTGT 196-176

Sequencing IMP2-SO-F GTTTTATGTGTATGCTTCC 16-34 678 37
' IMP2-5Q-R AGCCTGTTCCCATGTAC 693-677

VIM Amplification VIMB ATGGTGTTTGGTCGCATATC 152-171 510 32
VIMF TGGGCCATTCAGCCAGATC 661-643

Scquencing VIM2-5Q-F ATGTTCAAACTTTTGAGTAAG =21 801 37
VIM2-SQ-R CTACTCAACGACTGAGCG 801-784

“ Position number 1 for every MBL gene corresponds to the first bise of the start codon,

coside resistance gene faae (67)-1b] (35) were deseribed previously, The PCR and
DNA sequencing primers used are listed in Table 1.

PCR products were sequenced by the dideoxynucleotide chain termination
method (45) in an automated DNA sequencer (ABL 3100; Perkin-Eimer Applied
Biosystems, Foster City, Calif.). Similarity searches against sequence databases
were performed with an updated version of the FASTA program available from
the Center for Information Biology and DNA Data of Japan {or Biotechnology
Information server of the National Institute of Genetics of Japan (http: www
ddbynig.acip).

RAPD pattern analysis. The isolates that were confirmed to be positive for the
MBL gene by PCR and chromosomal DNA typing were analyzed by random
amplified polvmorphic DNA (RAPD} analvsis to generate a DNA fingerprint
(29). The RAPD primers were ERIC2 (5-AAGTAAGTGACTGGGGTGAGC
G-3") for Enterohacteriaccae other than 8. marcescens (41), HLWL-74 (5°-CGT
CTATGCA-Y ) and 1254 (5-AACCCACGCC-3') for 8. marcescens (12). 272
(3-AGCGGGCCAA-Y') for P. aeruginosd {6). and AS (5'-GCCGGGGCCT-)
for Acinetobacter spp. {31).

RESULTS
Prevalence of MBL-positive isolates. The prevalence of iso-
lates that produced MBLs is shown in Table 2. Seven hundred
fifty-seven isolates (3.8%) fulfilled the MIC criteria for the
production of MBLs. Of these 757 isolates, 96 (12.7% ) were
positive in the 2-MPA test. Of these 96 positive isolates, only 1

E. cloacae isolate appeared to have a weak and ambiguous
growth inhibition zone (data not shown) in the 2-MPA test. All
96 isolates that tested positive in the 2-MPA {est were positive
for at least one MBL gene by PCR and DNA sequencing. The
numbers of MBL-positive isolates with an MBL gene were 44
(3.1%) tor S. marcescens, 22 (04%) for P. aeruginosa, 21
(1.9% ) for Acinetobacier spp.. 4 (0.75¢) for C. freundii, 3 (2.4% )
for Providencia rettgeri. 1 (0.2%) for M. morganii, and 1 (0.17)
for L. cloacae. Of 21 isolates of Acinetobacter spp.. 18 were
identified as A. baumannii, and the remaining three strains
were A. johnsonii, A. junii. and A. calcoaceticus according to
16S rRNA sequencing analysis and their biochemical properties.

The results of the MBL assessments in each laboratory are
shown in Table 3. These 13 laboratories included 5 laborato-
ries in university hospitals, 7 laboratories in general hospitals,
and 1 commercial laboratory. MBL-positive isolates were de-
tected in 9 of 13 laboratories; the overall rate of detection was
0.5% and ranged from 0 to 2.6% in cach laboratory.

Genetic characterization of MBL-producing isolates. Some
characteristics and selected clinical associations of MBL-pro-
ducing isolates are shown in Table 4. All MBL-producing iso-

TABLE 2. Prevalence of metallo-B-lactamase-producing isolates

No. of isolates collected

No. of isolates fulfilling

No. (7)) of K sing isolates
MIC criteria No. (“7) of MBL-producing isolates

Organism

2000 2001° Total 20007 001" Total 20008 2001" Total
Psendomonas aeruginosa 2.645 3,553 6.198 141 141 282 8 (0L.3) 14 (0.4) 22(0.4)
Escherichia coli 1,334 3,013 4347 3 8 11 0 00) 0(0)
Klebsiella pneumoniae 867 1,487 2,354 1 2 3 0 () 0(0) 0
Serratia marcescens 613 814 1.429 101 55 156 26 (4.2) 18 (2.2) 44 (3.1)
FEnterobacter cloacae 565 918 1483 81 90 171 0 1 (0.1 1 (0.1)
Acinetohacter spp. 388 720 1,108 20 14 34 13 (3.4) 8(1.1) 21(1.9)
Citrobacter freundii 234 310 544 23 37 60 0(0) 4(L3) 4(0.7)
Klcebsiella xytoca 227 400 0627 0 0 0 0 0 00
Enterobacter acrogenes 194 200 454 {1 12 23 WE{O)] () 0]
Proteus mirabilis 176 204 470 1 4 5 0(0) 0(0) 0(0)
Morganella morganii 166 268 434 4 2 6 1 (0.6} 0(0) 1(0.2)
Proteus vulgaris 97 81 178 0 v 0 0 0(0) 0(0)
Providencia retigeri 45 82 127 5 1 6 3(6.7) 0(0) 3(24)
Total 7.5853 12.200 19.753 391 266 757 SEO.7 45 (0.4) 96 (0.5)

“ First study period. October 2000 to March 2001,
" Second study period. November 2001 to April 2002,

“ Percentages were caleufated as follows: no. of MBL-producing isolatesio. of isolates collected -

1000,
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