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ABSTRACT

Extended-spectrum beta-lactamase (ESBL) producing bacteria spread worldwide and became major
concern for antibiotic treatment. Although surveillance reports in general hospitals and long-term care
facilities are increasing, their frequencies in individuals with severe motor and intellectual disabilities
(SMID) are so far unknown. In this study, we examined the frequency of ESBL in stool samples collected
from 146 asymptomatic SMID subjects hospitalized in a single institution. With their clinical information,
we evaluated possible risk factors for ESBL colonization. From 146 fecal samples, ESBL-producing bacteria
were isolated in 45 cases (31%). Drug sensitivity testing showed that 82% of the isolates were resistant to
levofloxacin but were sensitive to tazobactam/piperacillin and cefmetazole. The most frequent genotype
was CTX-M-9 detected in 36/45 (80%). A high degree of disability, antibiotic use within three months
before sampling and post-tracheostomy were statistically significant risk factors. Tube feeding was also
strongly correlated with ESBL colonization (p < 0.001) and associated with lower micro-organismic
diversities. Our findings are the first to reveal a high prevalence of ESBL in the fecal samples of SMID
individuals and suggest possible relationships between high degree disability, tube feeding and latest

histories of antibiotic use.
© 2017 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.

1. Introduction

Young and old, crippled people are highly susceptible to infec-
tious disorders due to their inability to manage their personal hy-

Recent advances in medical treatment and devices have enabled
the survival of individuals with severe motor and intellectual dis-
abilities (SMID) [1]. In Japan, severely handicapped people can be
hospitalized for life at medical and/or social welfare institutions,
and their fees are covered by the national insurance system. These
institutions share common properties with long-term care facil-
ities, although they also play roles in caring for post neonatal
intensive care unit infants.
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giene. Strong deformation of the body often causes difficulty in
sputum discharge and defecation and subsequent infections. In
addition, long-term group life care increases the risk of nosocomial
infections. Although every patient with SMID is not immunocom-
promised, various antibiotics are frequently administered both for
therapeutic and preventive purposes. However, such treatment
induces intestinal microbial substitution and increases the risk of
antibiotic resistance.

Among various forms of antibiotic resistance, enterobacteria
acquiring antibiotic resistance may threaten a patient's life because
they can easily translocate into the blood circulation [2]. Moreover,
habitual constipation and intestinal motility disorders in SMID
patients enlarge the intestinal cavity and make the mucosal barrier
fragile.
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Bacteria that produce extended-spectrum beta-lactamase
(ESBL) are resistant to several antibiotics, including third-
generation cephalosporin. ESBL were first reported in Germany in
1983 [3] and showed worldwide distribution in the early 2000s,
with numbers that continue to increase, especially in Southeast
Asia and Eastern Mediterranean countries [4]. Recent reports also
describe the prevalence of ESBL colonization in companion animals
[5]. Although ESBL-producing bacteria asymptomatically colonize
and are not pathogenic to healthy individuals, they occasionally
induce fatal outcomes by sepsis due to their resistance to most
antibiotics. As a result, surveillance of ESBL in general hospitals and
long-term care facilities (LTCF) has increased [6—12]. Residents of
LTCF share similar characteristics with SMID individuals, and the
rate of ESBL colonization in residents of LTCF has been shown to be
highly varied, ranging from close to zero up to 64.0% [12]. To the
best of our knowledge, no studies have investigated ESBL coloni-
zation in individuals with SMID, and a high prevalence of ESBL is
expected. Drug-resistant bacteria are a critical problem for SMID
patients; therefore, it is important to survey and characterize their
ESBL carrier status in order to select appropriate antibiotics.

In this study, we investigated the frequency of ESBL-producing
enterobacteria among patients with SMID in a single institution
and analyzed possible risk factors for their colonization.

2. Materials and methods
2.1. Study design and patients

This study was performed at Ashikaga-no-mori Ashikaga Hos-
pital, a medical and social welfare institution located in the
Northern Kanto region of Japan. One-hundred fifty-nine patients
were admitted, with 12 rooms holding 2 persons and 35 rooms
holding 4 persons. These patients had been hospitalized for life, as
some had no family members who could take care of them and
some needed daily medical care, such as tube feeding (40.1%), post-
tracheostomy (25.2%), ventilator support (14.6%), etc. Fig. 1 shows
the calculated Oshima's classification scores for intelligence quo-
tient and physical abilities [13]. Ninety-three percent of the pa-
tients had scores of 1—4, indicating SMID. The study period was one
year (March 2016 to February 2017). Informed consent and IRB
approvals (Nihon University, No. 27-3-0; Ashikaga-no-mori Ashi-
kaga Hospital, No. 27-2) were obtained before sampling. Written
informed consent was obtained from the parents of the families
because of the patients' severe mental retardation.

2.2. Sample collection

Among the total of 159 patients, informed consent was obtained
from 146 subjects before sampling. Fecal samples were collected
throughout 9 months (March 2016 to December 2016). Fecal sam-
ples were taken once from each patient after informed consent was
obtained. Each 200—400 mg fecal sample was obtained from a

Fig.1

paper diaper of the patient. To avoid contamination, medical staff
performed standard preventive measures when they collected
samples and stored them in a —80 °C freezer.

2.3. ESBL identification

Bacterial isolates were analyzed with an automatic identifica-
tion system, the MicroScan WalkAway 40 Plus System (Beckman
Coulter, Pasadena, CA, USA). The Neg EN Combol] panel was
employed for bacterial identification and ESBL screening. ESBL
expression and drug susceptibility were confirmed with the Neg
MIC panel 3.31E for testing ceftazidime and cefotaxime with and
without clavulanic acid according to the guideline of the Clinical
and Laboratory Standards Institute (formerly the National Com-
mittee for Clinical Laboratory Standards) [14]. We defined patients
with culture-positive fecal samples as ESBL-positive group.

2.4. Genotype identification of ESBL

Under the approval of the Biosafety Committee of Nihon Uni-
versity, these strains were handled as risk group 2 according to the
laboratory biosafety manual of the World Health Organization,
Geneva, 2004. DNA was directly extracted from 100 to 200 mg stool
samples with a QlJAamp DNA Stool Mini Kit (QIAGEN, Valencia, CA,
USA). The genotypes of ESBL, including the CTX-M-1 group, CTX-M-
2 group, CTX-M-9 group, TEM-type and SHV-type, were identified
by PCR using previously reported primers [15,16]. The amounts and
quality of the DNA samples were examined with a NanoDrop 1000
(Thermo Fisher Scientific Inc., Waltham, MA, USA). The PCR assays
were performed with TaKaRa Ex Taq® (Takara Bio, Tokyo, Japan)in a
25 pL total amount of reaction mixture consisting of 19.9 pL
distributed water, 2.0 pL 10x Taq polymerase buffer, 1.6 uL dNTP
mixture, 0.2 uL of each primer (100 pmol/uL), 0.1 pL Taq DNA po-
lymerase, and 1 pL of template DNA. PCR reactions were performed
under the conditions recommended by Takara Bio using a Veriti™
thermal cycler (Applied Biosystems, Foster City, CA, USA). The PCR
for each DNA was performed in duplicate to ensure the results. PCR
products were electrophoresed with a microchip device, MultiNa
(Shimazu corporation, Kyoto, Japan), followed by direct DNA
sequencing with a 3730 xI DNA Analyzer and BigDye Terminator
v3.1 Cycle Sequencing Kit (Thermo Fisher Scientific Inc., Waltham,
MA, USA) performed at Eurofins Genomics Laboratory (Tokyo,
Japan). The obtained sequences were searched in the Basic Local
Alignment Search Tool using GENETYX® ver.13 software.

2.5. Data collection and statistical analysis

The bacterial profiles were compared with the patients’ clinical
information including age, sex, length of hospitalization, Oshima's
classification and nutritional state, i.e., oral intake of a regular
meal or tube feeding with an enteral nutrient. We also investi-
gated the history of antibacterial drug use within the past three

Oshima's classification, representing the degree of disablity. The patients with 1-4 scores are defined as SMID.
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months before sampling, tracheostomy, and probiotic use as
possible risk factors of ESBL colonization. The patients were
divided into two groups: an ESBL-positive group and ESBL-
negative group. The data were not assumed to follow a specific
distribution type; therefore, nonparametric tests were performed.
The data were analyzed using SPSS software (ver. 17.0; AN IBM®
COMPANY, Chicago, IL, USA). Because they were digitized, the
patients' age and length of hospitalization were examined using
the Mann-Whitney test. Because they were divided into two
groups, the variables sex, disease history, Oshima's classification,
history of antibacterial drug use, post-tracheostomy, nutrition and
probiotic use were assessed using the y? test. The significance of
the p scores was set at p < 0.05.

2.6. Microbiome analysis

Eight samples were randomly selected from each of the patients
fed via a feeding tube or fed orally. The microbiomes of the samples
were analyzed by thermal restriction fragment length poly-
morphisms (T-RFLP) [17] at the TechnoSuruga Laboratory (Shi-
zuoka, Japan). The samples were analyzed by the Nagashima
method employing an original primer-enzyme combination that
targeted the 16S rRNA gene. Fragments of approximately the same
length are referred to as an operational taxonomic unit, which is
represented as a relative ratio for each group of intestinal bacteria.
Bifidobacterium, Lactobacillales, Bacteroides, Prevotella, Clostridium
cluster 1V, Clostridium subcluster XIVa, Clostridium cluster IX,

Clostridium cluster XI, and Clostridium cluster XVIII were measured.
The diversity of the flora was analyzed with the Simpson index and
Shannon-Wiener index [18]. The data were compared between the
tube fed patients and those fed orally as well as between the ESBL-
positive and ESBL-negative groups using the Mann-Whitney test.

3. Results

The patient profiles are shown in Table 1. ESBL-producing bac-
teria were isolated in 45/146 (31%) samples. There were 46 strains
of ESBL-producing bacteria, with one sample containing ESBL-
producing Escherichia coli (E. coli) and ESBL-producing Proteus
mirabilis. In these strains, E. coli was the most frequently detected
pathogen in 38/46 (83%) samples. The other pathogens were Pro-
teus mirabilis (7%), Klebsiella pneumoniae (6%) and Klebsiella oxytoca
(4%).

Drug susceptibility testing showed that 82% of the isolates were
resistant to levofloxacin. These strains also tended to be resistant to
minocycline but showed good sensitivity to tazobactam/piper-
acillin. These strains were also susceptible to cefmetazole.
Carbapenem-resistant bacteria were not detected (Table 2).

Genotype analysis revealed that the CTX-M-9 group was present
in 36/45 (80%) of the samples. The CTX-M-1 group was detected in
4 samples, and the CTX-M-2 group was not detected in any of the
samples. Direct DNA sequencing confirmed the identification of
these CTX-M groups. It also revealed that the SHV-type was found
in 15 out of 16 samples; an additional sample showed a false

Table 1
Patient characteristics and statistical analysis.
All subjects n = 146 ESBL-positive n = 45 ESBL-negative n = 101 P value
Age (year)
36.82 (4—77) 32.4 (4-68) 38.79 (4-77) <0.05°
39.50°
17.130°
Sex
Male 80 25 55
Female 66 20 46 N.s.4
Disease history
Cerebral palsy 64 15 49 N.S.¢
Post-encephalitis/post-encephalopathy 24 12 12 <0.05¢
Epilepsy/severe intellectual development disorder 14 5 9 NS¢
Brain malformations 10 2 8 NS4
Chromosomal abnormalities 6 2 4 NS4
Abuse/drowning/traffic accident 6 5 1 <0.05¢
Other® 22 4 18 N.s.d
Length of hospitalization (years)
23.3 (0—64) 17.6 (0—63) 25.8 (0—64) <0.05°
14.67°
18.070°
Oshima's classification
Score 1 89 38 51 <0.001¢
Score > 2 57 7 50
Antibiotic use within 3 months
Yes 57 26 31
No 89 19 70 <0.01¢
Post-tracheostomy
Yes 31 23 8
No 115 22 93 <0.001¢
Nutrition
Oral intake 84 8 76
Tube feeding 62 37 25 <0.001¢
Probiotic use
Yes 12 2 10
No 134 43 91 N.s.4
2 Median value.
b Standard deviation.
¢ Evaluated using the Mann-Whitney analysis.
d Evaluated using the %2 analysis.
e

syndrome.

Other: Muscular dystrophy, Multiple malformation syndrome, Rett syndrome, Tuberous sclerosis, Lesch-Nyhan syndrome, Sotos syndrome, or Cornelia de Lange
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Table 2
Results of the drug susceptibility testing of ESBL isolates.

Antibiotics MIC® distribution (n = 46)

<05 1 2 4 8 16 32 64 MICsg MICyg
Sulbactam/Ampicillin 2 strains® (<8°) 4 (16), 40 (>16) >16 >16
Tazobactam/Piperacillin 45 (<16 1(>64) <16 <16
Sulbactam/Cefoperazone 18 (<16 20(32),7 (>32) 32 >32
Cefmetazole 7 22 13 2 1 2
Cefepime 7 1 5 4(32),27 (>32) >32 >32
Meropenem 45 1 <0.5 <0.5
Amikacin 41 (<4) 5 <4 <4
Gentamicin 23 (<2),1 (<4) 1(<8) 21 (>8) <2 >8
Levofloxacin 5 3 38 (>4) >4 >4
Minocycline 14 (<2) 16 11(8),5(>8) 4 >8
Fosfomycin 31 (<4) 1(<16),3(16), 11 (>16) <4 >16
Sulfamethoxazole — Trimethoprim 21 (<2), 25 (>2) >2 >2

2 MIC: minimum inhibitory concentration.
> Number of strains.
¢ MIC distribution.

positive for the LEN-type beta-lactamase Klebsiella pneumoniae.
Although the TEM-type was detected in 35 samples, direct DNA
sequencing revealed that these strains were not ESBL and instead
were of the TEM-1 type (Table 3).

The results of the statistical analysis are shown in Table 1. The
Mann-Whitney analysis proved that an older age and long hospi-
talization period were not correlated with ESBL colonization. The >
analysis showed significant differences in regards to a high degree
of disability, antibiotic usage within 3 months before sampling,
post-tracheostomy and nutrition between the ESBL-positive and
ESBL-negative groups. Notably, tube feeding with an intestinal
nutrient was strongly correlated with ESBL colonization (p < 0.001).

Microbiome analyses are shown in Fig. 2. Although the popu-
lation of “healthy bacteria” such as Bifidobacterium and Lactoba-
cillales varied, patients with oral intake of a regular meal showed a
significantly higher diversity of the microbiome than those with
tube feeding. Among these samples, Nos.1—8 and No. 16 were ESBL-
positive samples. The ESBL-negative group showed higher diversity
than the ESBL-positive group (Table 4).

4. Discussion

Recently, ESBL surveillance has increased in general hospitals
and long-term care facilities. However, such investigation in in-
dividuals with SMID is rare. Therefore, we examined the frequency
of ESBL-producing enterobacteria among SMID patients in a single
institution and analyzed possible risk factors for ESBL colonization.

Our data revealed frequent isolation of ESBL-positive bacteria
from patients with SMID. In Japan, the Ministry of Health, Labor and
Welfare surveillance of multicenter institutions showed that the
isolation rate of third-generation cephalosporin-resistant E. coli

Table 3
Results of the ESBL genotype detection.

Escherichia coli Proteus  Klebsiella Klebsiella Total
(83%)° mirabilis pneumoniae oxytoca
(7%) (6%) (4%)

CTX-M-1 group 2 0 1 1 4
CTX-M-2 group O 0 0 0 0
CTX-M-9 group 32 (+1)° 0(+1)° 1 2 36 (+1)°
TEM 0 0 0 0 0
SHV 10 0 3 2 15
Other 4 2 0 0 6

2 Frequency of each bacterial species.
b One sample had two ESBL-producing strains: Escherichia coli and Proteus mir-
abilis. Which bacteria or both carried CTX-M-9 was unidentifiable.

was 24.5% [19]. As for fecal specimens only, Nakamura, et al. re-
ported that the carriage rate of ESBL-producing E. coli in the inpa-
tient group was 12.5% [10]. Considering these data, the detection
rate of 31% obtained in this study was higher than expected.

Drug susceptibility testing suggested that the carrier state was
the result of routine antibiotic administration, as ESBL-producing
bacteria have acquired resistance to commonly used antibiotics.
In this study, frequently prescribed antibiotics were observed: such
as levofloxacin (24%), cephalosporin (23%) and minocycline (16%).
These oral antibiotics are often administered to individuals with
SMID because of the difficulty in maintaining an intravenous
route due to their limp position and rigidity. Thus, the selective
pressure of these oral antibiotics likely led to the high rate of
fluoroquinolone-resistant ESBL. Therefore, these antibiotics must
be monitored for drug resistance.

Recent domestic [20] and foreign [21] reports recommend
tazobactam/piperacillin and cefmetazole as first-line chemo-
therapy for ESBL infections. Our results are comparable to these
findings because we did not encounter ESBL resistance against
these antibiotics in this study. However, the susceptibility of ESBL to
beta-lactams with/without a beta-lactamase inhibitor remains
controversial. Fukuchi et al. reported cefmetazole-sensitive ESBL
[22], while other strains, including CTX-M-15, were resistant [23].
In this sense, tazobactam/piperacillin and cefmetazole are also
prescribed without strong evidence. For these reasons, carbapenem
is used as the first choice for severe ESBL infections. However,
considering the emergence of carbapenem-resistant bacteria, we
propose reducing the use of carbapenem because most ESBL are
susceptible to conventional antibiotics, including tazobactam/
piperacillin and cefmetazole.

In this study, we employed total DNA extracted from stool
directly for the ESBL genotyping. Because, we intended to detect
every bacterium including some strains which were difficult to be
separated by culture. This method of course has some limitations.
First, we must avoid huge background of human genomic DNA and
commensal microorganisms. Second, we cannot differentiate any
bacteria which produce one or more different ESBLs. First problem
was resolved by high yield DNA extraction system designed for
prokaryotes. Second problem must be analyzed in future study. If
the total DNA collected from fecal samples contains non-ESBL TEM-
1 gene possessed by the majority of E. coli, the TEM ESBL gene
possessed by minor population would be masked. In addition, two
or more ESBL-producing genes were detected in 27% of the samples
in this study. In this sense, we need to improve the sensitivities of
our system to detect various ESBL genes possessed by minor pop-
ulations of bacterial populations.
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Fig. 2. Results of the intestinal flora measurement, measured by T-RFLP analysis. The samples were randomly selected from patients fed via a feeding tube (Nos. 1-8) and patients
fed orally (Nos. 9—16); the latter group showed a higher diversity of the microbiome. This result was obtained by calculating the Simpson index (Mann-Whitney analysis, p < 0.05)
and was confirmed using the Shannon-Wiener index (Mann-Whitney analysis, p < 0.01). Among these samples, Nos. 1-8 and No. 16 were ESBL-positive samples.

As shown in Table 4, the most frequent genotype observed in
this study was CTX-M-9 group. This finding was consistent with
other reports employing separated bacteria indicating CTX-M-9 as
the most frequent and increasing genotype among Asian countries
[4,8]. However, we cannot exclude the possibility of hospital-
acquired infection of CTX-M-9-positive ESBL without other ge-
netic information. In order to identify molecular epidemiology of
these genes, we need to analyze their genetic backgrounds by
isolation of bacterial strains and subsequent pulsed-field gel
electrophoresis.

Clinical risk factors have been reported for the colonization of
ESBL [12,24], such as older age, male sex, physical disability, inva-
sive medical devices, previous administration of antibiotics within
the preceding year, surgical procedures within 30 days, and urinary
tract infections. However, previous surveillance efforts have tar-
geted patients who were hospitalized in general hospitals or LTCF
and were different from SMID patients who have a wide range of
medical and social conditions. For example, we observed no cor-
relation between the presence of ESBL and older age or a longer
period of hospitalization. We speculate that some hospitalized
patients might be colonized with ESBL prior to hospitalization.

Table 4
Microbiome diversity analysis.

(a) Nutrition

Tube feeding Oral intake P value®
Shannon-Wiener index 1.760 + 0.104" 2.199 + 0.057 <0.01
Simpson index 0.629 + 0.033 0.723 + 0.015 <0.05
(b) ESBL

Positive Negative P value®
Shannon-Wiener index 1.803 + 0.101° 2.207 + 0.066 <0.01
Simpson index 0.635 + 0.029 0.730 + 0.015 <0.05

¢ Mean =+ standard deviation.
b Evaluated using the Mann-Whitney analysis.

As expected, there was a significant correlation between disease
severity based on Oshima's classification and the prevalence of
intestinal ESBL. In addition, we observed a high prevalence of ESBL-
positive bacteria among post-tracheostomy patients. However,
each patient with a tracheostomy was fed through a tube, and we
therefore cannot determine tracheostomy to be an independent
factor. The preventive potential of probiotics has also rarely
been investigated due to the small population size and sample
availability.

Interestingly, we observed a strong correlation between ESBL
colonization and tube feeding with an intestinal nutrient
(p < 0.001). This finding can be explained as follows. First, these
patients are likely treated more frequently with oral antibiotics for
their compromised states. Second, prolonged infusion of nutritional
supplements may lead to drastic changes in intestinal flora,
increasing resistant bacteria.

We next assessed the possible floral changes in an environment
with ESBL-producing bacteria using a microbiome analysis.
Although no reports in the English literature suggest if there are
dynamic changes in the microbiome or the presence/absence of
antibiotic resistance, frequent and high dose use of single or mul-
tiple antibiotics might affect bacterial populations in the gastroin-
testinal tract. In addition, we also investigated the possible
microbiome differences between tube fed patients and those fed
orally. Our results revealed that all of the patients with a feeding
tube had ESBL colonization. Their microbiome also had lower di-
versity than the patients fed orally, most of which did not have ESBL
colonization. However, it is difficult to clarify whether this rela-
tionship is caused by or the result of antibiotic use and tube feeding.
We are trying to eradicate ESBL through more strict sterilization,
restricted use of antibiotics and the prescription of probiotics. If
these procedures effectively eradicate ESBL, then we can obtain
better hygiene conditions for SMID patients.

There are some limitations of this study. First, this was a single-
institution study, and the sample size was small. For SMID patients,
medical and nursing care protocols for antibiotic usage are different
at every institution. Thus, we must differentiate possible causes of
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ESBL colonization in different situations. The varied backgrounds of
SMID patients also make it difficult to align the baseline when
performing statistical analyses. Second, this was a retrospective
study. The clinical state of each individual with SMID is influenced
by many factors, including nutritional status and antibiotic
administration. Finally, with single point sampling, we could not
discriminate between transient and long-lasting changes of intes-
tinal flora. In this sense, repeated sampling and precise analysis of
clinical information might improve our understanding of the in-
testinal flora in severely handicapped persons.

In conclusion, this study is the first to reveal the high prevalence
of ESBL-producing bacteria in SMID patients. To prevent the spread
of infection, an emphasis on standard and contact precautions is
recommended. ESBL strains tend to acquire resistance to frequently
used antibiotics; therefore, we suggest the importance of regular
surveillance of antibiotic use and ESBL colonization. Among the risk
factors analyzed, tube feeding with intestinal nutrients was
strongly correlated with ESBL colonization. However, a multicenter
study is required in future to obtain a more detailed isolation rate of
ESBL in SMID patients. The relationship between the diversity of
the microbiome, tube feeding and resistant bacteria should also be
investigated with larger sample sizes.
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TS DEEK

HE OB EE R H O F(E T3 ESBL AR OB S

(5
BB R ERRCRM BSOS R, SRR B A R OBEIE L HEE IS (EENE) ORMAGFN
AIRE & 7p o7z, FREWE ISR DPIFEI A2 & G- SN AMENE < | B LA G USSP S 3
REND Z BB, ZHIMMEREOHBLRE E 72 5,
ZHNMPEEOOE D TH 2 G RFEMEPFER B 7 7 #~—1F (extended-spectrum beta-lactamase: ESBL)
PEAETR O R I TAF 2 BEIMEIC 8 1 | —Iie R R (2361 D h— A T A IS E ST
%o Loy LEIEWRFIZIT 2 ZAIMMERE OMFFEEFTR~< 2 2RV 72, AARIZIXESZOBEREN A gk 1M ET D
PENZIBW IR TH Y, BRENRZ ZxG & LI AR Db Th 5,
ESBL PEAERDIRE D U A 7 [RFE—IXANC, M, BREIABL, 735 ZA0RE, B 7 = ARGUEFEME e &
DT HNDHN, BIEREILLFEESI LD ER, ABIEICRA TS, PiEEERG ENIES L2V
D, ZNETHEENTNWD Y AV RFEZ L FFOHEHTH Y | MHHEEORILERENZ E BN TPHIS L,
F 7o, BHIERF I EET OB I PO IBPAZEDISTESEEE D i < . BFE NIES T L 72BRIE, IR N ORI
DB R E R A @i L CiiE P Ic A Y BUECRmtE S = v 7 25 &k 297, ZAIMMERE L K 5 i
JEIFIEMPITH Y . FANHENIZ ESBL EARZRE L TV A0 EHET 2 Z LIFEETH D,
AWFFE T, BERERE OFMIZIST D ESBL PEAER O HRDSCHANRSL M, Bis 8, IRED Y X7 FITHD
UNTHRAT L7,

[771£]

KGRI, B OEIEODHEEE R ICATTT 2 HBE 146 4 Th D, ik & H AKZZELEOMELE B 27EKGE
Db & FENGONBE DO BERERFOFEE 28 U7z, ESBL FEARIT CLSI OFHEICESE, 27 Y
— = 7R L OMERSERER CRlE 7o, HEANESEMER A CIE MicroScan WalkAway 40 Plus System ¢ MIC
panel Z A7z, &L TEM A, SHV Y, CTX-M-1group. CTX-M-2group. CTX-M-9 group {Z-O\>
T, RO T T A ~—%H\ 7= PCR % & BXIKENZ LV RE L. Ad%E Direct DNA sequence CHER L 7=,
BERI S 4Emn, PERL, ARSI, KEDHEO AT | BEREORT, 3 A UNOHEEMERRE, <&
UIBAOAE, BERGAE I OW TR AHIICIRAE L, FRHT 21T o7, £z, RROEBEEE, BE =)
HENENIEERITBE ZIRO, N ETEEE 2 T L7,

[ R]
ESBL FEAFITEFFMRIRD 31%0 O Svi-, 83%DEfiIL Escherichia coli THh-o7T-, 1FE A EDH
FRIZE ARG LU U E IR X ABLE O T AR S —JUZEMER B Y | AR AR IR S e ho
7o LINL LR T B2 AT AR IR 82%IC KN, 7 ~A 2 AT bt 238D 7, s
X CTX-M-9 group 7’ 80%% 587~
RIGEE DRI LT 36.8 i (4-77 i, 9 39.50, FEWEMRZE 17.130) . ABEHIRIL T 23.3 4 (0-64 4,
POl 14.67, FEHERZE 18.070), HARBEBROEIL TWD DL 84 4, EREEIToTWVDHDIT 62 4
TH-oT,
ESBL PEA R G O3 ARF#S, AR < . EEEITEmO 2 L 2VRE N7z (Mann-Whitney 7€)
ESBL FEAER OLREIL 3 A LINOHUE S A, KUEUIHO 5 2 BEI1C% < | FRORE SR & 13RO B2
7= (p<0.001, X2HE),
AT R E 7 4 AAHW (T v 7 B k) Z2#5 L\ =2y, ESBL £RE & OFEIITRO 20T,
PIEEO TG, 7TV 2a~vA N 124 (ESBLME 94, Bk 34), =V Aa~A 04
4 (ESBL B 34, B2t 14) 12, Wb EERE XRCRIEIER IR LT ST, ST A4
24 (ESBL Bt 2 44, B&ME 0 44) 12, IRESIEYYE TREDT- O STz, T, EERFOHTHE S



HEOIE=HRE 72 0%, LR7aIY Y. 2 v, VU OERANEL . MR IYE . RIREYYE, K
JERRYGYE I A Th 7=,
NN ETERNE BT Tl RS REBREB L O ESBL EEARBGMAHC BT, AEICHEOSHEMEMENZ &

7b§§7\7§ D 71:’_0

[&%2]

JANIS OFER—IKIEE DV —_A T A LWl T 5 &, BIERE BT 5D ESBL FEARE O HBERE Xm0
Z Enbpots, EERFITREICERIBEEIT T REROBENL . ZOBEE L OPIEEKR 507 R
A AEEZITV, ESBL PEARE Z LR LT vRetED o5, E- 2R o7 71 L APBENEYGWRE L5 2
BD, FRERHITAMMERETH, SR SRR 5 SN S < | TRk a ol L=
R 72 AR LV I A b T AOFEESBIRS NS 2 L 0db 5, LLEDS ESBL AR ORIEE NS
MoTHHEEZEZONDD, EEEOTEN LIBENEREO /et L S ETE /20,

ESBL PEA I OLREE O A CIIPLE S GIIARETH Y | FIERFOE L) e hidEse 5- & | YRR O TR
Th b,

ESBL {RE# ORYIEEIEIL, TR D RPN —BIR & 72 573, Wik ESBL FEAREILIE T
VU UNE TR FERE T AL =)L THIREARETH D720, BEIEE I LTINS DA 2 Mad 5 2
ENMETH D,

F7-, HIERF TG/ — b OMRDBEEECH 5720, I1BEICITINREAIOFE =Rt 7 2 250 R 7%
Fov, A TUPEH IS, D IEFIORINEZ RS 21T TS EEZ LI, FHOYZR TIE,
LR T v 43 Uit ESBL PEAERE SN LT e, RS OEW BRI A2 L, a1 ESBL EAER
OFANMFERIL AR T 5 2 L1, @YU PIFEESERI BN D LB 2 5,

—JCHMERE O S B2 28N A B <o, PrEEoO@E EMH, >F 0 \EAEEIZS U D de-
escalation X°, JEYLELIZIG U7 iR 2 0N T 5 2 & IR RET R 21TV, RERI AR 5 2 &
PVETH D,
B % CTX-M-9 group 3 H %< . AHDOY—_A T A L—FH L1z, B HMOKYRHY ., 751R
AT COLHMM ESBL 7 U F 7 LA 7 #BET 5 Z EITREETH 7223, K0 FEZ2 TN I3 A
FiEEZETE L, MLST f##r=<° PFGE f#tr 3 L2 Ch 5,

ESBL FEARE O RE Y A7 & LT, milkn, REIABERZET b b03, AW ClE ESBL BEA RS
O PMEAFH T, ABEHIMAELS . LT LU A7 B3 TUTE LN LRSI,
FIERE OROEBEFECHLERE RO & 5 BH | FHOREREEITo WA EHFIL ESBL FEAR 2 ~# L T
B AREMEDSENTZ D, BRI S PSRRI A E S VB TH D,
ESBL PEAERE AT 5% & R MHBAZ R LB & LT, PSSR D BERE L 0 b L EEE N S <
PURA SRR 5ROPENBG ZRE N 2 ) o To RTREMEDS 2T BV D, YEaXIZB T DR EREBOEATEZ MR LT- &
A, FTa—T7o\y FOIHITR <, BENEGEORR & 72 5 FHITFERM T & Ied o 7o, SIS SEETRAR
ERWIETDHZENEETHD,
JEPNARE 5 ORETCld, ESBL PFEAETH DOIRE I L ONRE RZ D NG E MR O RO TICBEh 5 2 & s
AR ENTe, BEINCRSEEREROFERIZL Y BNMEENSZ(E L, WPEESBRE S U2 < WIBNEREEN
TR ST FTREME D Z 2 HALA D, ZOEGEROFEINCIZ S B2 DRETNME Th 5,
ESBL EAREITERZ X TRIET 57280, BlEG TR & L TR UV v OEREZRIET & Th D, HE
M OUGEZ LTI FREZLZ T D, ZOMOENONEETHZ &, 12 RT7 ) T7RF90 241
L7-BEERE DO FTREME DB RE L, ALERTZ O FEHEEZ WO TRIEKT 5 Z LS UETh 5,

L

AR, TRV C BSBL BRI ORHIBIERE = L 2R LR R Th b, S 7
L ARSI IS FASEOMER & | B PO TR CH 5, &0 BRI S R 1
B i, TP AR, IO RIS FOBIRIEC LT, X0 %< ORFE I TRANE
20 T D MEED B B
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