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Table 1. Number of isolated extended-spectrum f-lactamase (ESBL)-producing bacteria

University Hospital Hanamaki
ESBL-producing bacteria
Inpatients (%) Outpatients (%) Inpatients (%)  Outpatients (%)
E. coli 95 (72.0) 32 (86.5) 53 (61.6) 1 (50.0)
P. mirabilis 16 (12.1) 3 (8.1) 14 (16.3) 1 (50.0)
K. pneumoniae 15 (11.4) 1(2.7) 14 (16.3) 0 (0)
P. stuartii 2 (1.5) 0 (0) 4 (4.7) 0 (0)
E. cloacae 3 (2.3) 0 (0) 0 (0) 0 (0)
E. aerogenes 0 (0) 1(2.7) 0 (0) 0 (0)
K. oxytoca 1(0.7) 0 (0) 0 (0) 0 (0)
M. morganii 0 (0) 0 (0) 1(1.2) 0 (0)
Total 132 37 86 2
University Hospital: Iwate Medical University Hospital
Hanamaki: Hanamaki Onsen Hospital
Inpatients (%): number of isolated ESBL-producing bacteria from inpatients (%)
Outpatients (%): number of isolated ESBL-producing bacteria from outpatients (%)
Table 2. Number ofisolated ESBL-producing bacteria by year
University Hospital Hanamaki
Year . X No. isolated per . X No. isolated per
Inpatients Outpatients . . Inpatients Outpatients R .
10,000 inpatients 10,000 inpatients
2003 3 0 0.09 8 0 175
2004 3 3 0.09 10 0 2.21
2005 8 2 0.25 20 0 4.34
2006 11 3 0.34 12 2 2.57
2007 18 7 0.57 13 0 2.76
2008 25 9 0.77 6 0 1.29
2009 30 7 091 10 0 2.16
2010 34 6 1.03 7 0 1.53
Total 132 37 — 86 2 —
University Hospital: Iwate Medical University Hospital
Hanamaki: Hanamaki Onsen Hospital
Inpatients: number of isolated ESBL-producing bacteria from inpatients
Outpatients: number of isolated ESBL-producing bacteria from outpatients
No. isolated per 10,000 inpatients = number of isolated ESBL-producing bacteria / 10,000 patient days
Table 3. Rates of ESBL-producing isolates among E. coli and K. pneumoniae isolates
1) University Hospital 2) Hanamaki
ESBL-produci ESBL-produci
ESBL-producing pro uélng ESBL-producing pro uglng
. . (%) K. pneumoniae (%) . . (%) K. pneumoniae (%)
E. coli | E. coli . E. coli | E. coli .
/ K. pneumoniae | K. pneumoniae
2005 7/248 2.8 0/150 0.0 2005 11/37 29.7 4/18 22.2
2006 12/270 4.4 0/156 0.0 2006 10/39 25.6 2/21 9.5
2007 19/327 5.8 1/145 14 2007 6/44 13.6 3/13 23.1
2008 24/308 7.8 1/147 14 2008 6/55 10.9 0/19 0.0
2009 29/320 9.1 4/144 2.1 2009 5/40 12.5 1/19 53
2010 30/301 10.0 7/141 5.0 2010 4/33 12.1 0/15 0.0

University Hospital: Iwate Medical University Hospital
Hanamaki: Hanamaki Onsen Hospital
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Table 4. Rates of drug susceptibility among ESBL-producing E. coli and K. pneumoniae
Rate of di tibilit
Rate of drug susceptibility for E. coli (%) ate ol crug susm'ep el
for K. pneumoniae (%)
Antimicrobial agent Uni it Uni i
8 IllVGI:S] Y Hanamaki Chi-square mveljs1ty Hanamaki Chi-square
Hospital (n=54) test Hospital (n=14) test
(n=122) (n=13)
Cefmetazole 97.5 98.1 n.s. 100 50 *
Flomoxef 97.5 100 n.s. 100 57.1 *
Imipenem 100 100 n.s. 100 92.9 n.s.
Clavulanate / Amoxicillin (1 : 2) 64.8 21.3 * 46.2 28.6 n.s.
Sulbactam / Cefoperazone (1 :2) 50.8 46.3 n.s 46.2 71.4 n.s.
Gentamicin 72.1 44.4 * 76.9 100 n.s.
Amikacin 96.7 94.4 n.s. 100 100 n.s.
Minocycline 68.0 92.6 * 38,5 14.3 n.s.
Levofloxacin 21.3 3.7 * 84.6 71.4 n.s.
Sulfamethoxazole / Trimethoprim (16 : 1) 41.8 79.6 * 38.5 7.1 ns.
Fosfomycin 74.6 83.3 n.s 38.5 64.3 n.s.
University Hospital: Iwate Medical University Hospital *p<0.05 n.s.:not significant
Hanamaki: Hanamaki Onsen Hospital
(No. isolated)
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Fig. 2. Correlation between number of ESBL-producing bacterial isolates and quantities of third- and fourth-generation
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maki Onsen Hospital).

3rd * 4th cephalosporins: third- and fourth-generation cephalosporins; AUD: antimicrobial use density
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Isolation conditions for extended-spectrum f-lactamase-producing bacteria:
Analysis of differing characteristics and causes of isolation conditions at two facilities

Naoto Onodera’, Yuki Yamada®, Shigeru Sakurai”,
Keijiro Suzuki” and Akira Suwabe’

Y Infection Control Office, Department of Medical Safety Administration, Iwate Medical University Hospital, 19-1
Uchimaru, Morioka, Iwate, Japan
? Division of Central Clinical Laboratory, Iwate Medical University Hospital

¥ Department of Laboratory Medicine, Iwate Medical University School of Medicine

Among drug-resistant bacteria, extended-spectrum f-lactamase(ESBL)-producing bacteria have become a
major issue in nosocomial infection control. In this study, we examined ESBL-producing bacteria isolated at
Iwate Medical University Hospital (University Hospital) and its affiliate, the Hanamaki Onsen Hospital (Ha-
namaki), during an 8-year period from April 2003 to March 2011. We then compared the isolation frequency,
the types of resistance genes, and the associated incidences of infection as determined by assessing the noso-
comial transmission rates.

At University Hospital, the numbers of patients from whom ESBL-producing bacteria were isolated in-
creased sharply from 3 cases in 2003 to 40 cases in 2010. Among a total of 169 patients, 37 cases (>20%) were
outpatients. At Hanamaki, however, the numbers did not increase, and the ratio of outpatients was much
lower, with only 2 outpatients among a total of 88 patients treated during the study period. The resistance
genes in ESBL-producing Escherichia coli were derived from the CTX-M-1 group, the CTX-M-9 group, SHV
type, and TEM type in the isolates obtained from University Hospital. On the other hand, those obtained
from Hanamaki were mostly from the CTX-M-9 group (90.5%), suggesting the spread of a single resistance
genotype. The associated incidence rate of ESBL-producing bacteria was 27.9% at Hanamaki, which was sig-
nificantly higher than the rate of 6.1% observed at University Hospital.

The characteristics of the ESBL-producing bacteria in isolates obtained from University Hospital differed
from those obtained in isolates from Hanamaki. The reasons for these differences may include the fact that
University Hospital is an acute-care facility that is susceptible to the spread of community-acquired infec-
tions caused by ESBL-producing bacteria, whereas Hanamaki mainly cares for elderly and long-term hospi-
talized patients, resulting in exposure to a high risk of nosocomial spread. To minimize the spread of noso-
comial infections, appropriate monitoring should be continued at each facility, the infection-control policies
of each facility should be followed precisely, and antibiotics should be used correctly.



