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(802#4%)  (6.4) (3.0) (10.0) (4.8) (1.9) (3.1) (4.7) (5.7) (1.7)




D ESBLEAE DX AIFR{AKRI 2 BEMREE 2 BESEREE ( )™
| F |G |El A || K[V
1 0 1 0 0 0 0 0

IR 58 0 2
(2781% 1K) (3.8) (3.3)

S - - - 0 - - - - - 0
(30%&1%)

FR 4 4 0 8 2 0 0 9 2 29
(234#21k)  (10.8) (19.0) (27.6) (25.0) (12.9) (6.7)
=& 3 8 0 11 11 2 8 18 4 65
(2s8#&fk)  (9.7) (40.0) (30.6) (52.4) (18.2) (21.1) (25.0) (14.3)
Sk 7 13 0 20 13 2 8 27 6 161
(802#&1K)  (6.3) (19.4) (16.0) (25.0) (6.3) (6.3) (12.8) (10.2)
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#£1. 29 MERIZTEB T 5 ESBL EAE O 45 BEIR I

Code of Residents Residents Species detected E. coli strain *
LTCFs screened, n  colonized, n (%) (no. of isolates) (no. of residents colonised)
A 36 11 (30.6) E. coli (11) I (1), III (6), IV (1)
I(1), VI(2), VII (3),
B 72 15 (20.8) E. coli (15) VIII (2), VIX(2)
C 38 8 (21.1) E. coli (7) 1T (3), IV (1)
K. pneumoniae (1)
D 28 4 (14.3) E. coli (4)
E 1 0 -
F 31 3(9.7) E. coli (3)
G 20 8 (40.0) E. coli (6) VvV (3)
K. pneumoniae (1)
P. mirabilis (1)
H 21 11(52.4) E. coli (11) [(2),11(1), VIII (1)
I 11 2 (18.9) E. coli (2) I1(2)
E. coli (59)
Total 258 62 (24.0) K. pneumoniae (2)

P. mirabilis (1)

* E. coli isolates with >85% similarity results in PFGE analysis were assigned to a distinct strain (I-VIX), as shown in Supplemental Figure 1.



#* 2.ESBL EEA KRG SOKRICHIT 5 ST, XML, ESBLEERKEF. O MEE., fimH V7 % 4 7OELK

ESBL type fimH type
ST* Phylotype H30R
CTX-M-1 group CTX-M-9 group
CTX- 025b
CTX- CTX- CTX- CTX- CTX- CTX- CTX- CTX- M-2 nlc;f-(I)ix H30Rx

(Number of isolates)
M-3  M-15 M-55 M-14 M-24 M-27 M-65 M-134

38 (4) D (4) 4
88 (1) C (1) 1
131 (49)  B2(49) 2 11 9 2 23 1 1 44 35 12
405 (1) D (1) 1
1193 (1)  B2(1) 1
4891 (1)  B2(1) 1
7844 (2) A (2) 2
Total (59) 2 11 2 14 2 25 1 1 1 44 35 12

*Fisher exact test and correction by using the Benjamini-Hochberg procedure were performed for the distribution of STs among different CTX-M
isolates, but a statistically significant difference was not observed.



3 3. ESBL B #E{&F & plasmid replicon type & O B{R

ESBL type

CTX-M-1 group

CTX-M-9 group

Inc type

CTX- CTX- CTX-

(Number of isolates) M-3 M-15 M-55

CTX-
M-14

CTX-
M-2

CTX- CTX- CTX- CTX-

M-24 M-27 M-65 M-134

FII, FIA, FIB (24)
FIL FIA (2) 2
FIL, FIB (1)
FIA, FIB (1)
FII (3) 1
FIA (2)
11 (2) 1 1
N (1)
Y (D)
Total (37) 1 2 2

1

4

22° 1

1
0 25 1 1 1

* Fisher exact test and correction by the Benjamini-Hochberg procedure were performed for the distribution of plasmid replicon types among
different CTX-M isolates, and statistically significant difference was observed in the distribution of replicon types of the plasmids harbouring
blacrx-ma7 compared with those harbouring blacrxm.14 (p < 0.05).



# 4.ESBL EA KIGHE SO MRDERAERZHE T a7 7 A4V

Antimicrobial . Susceptibility profiles (59 isolates) Resistance rates of each CTX-M type (%)
agents Resistanee panee MIC, — MICy,  CTgMT CTEM TN ot
cefotaxime 100 4 -256< 128 256< 100 100 100 100
ceftriaxone 100 8 -256< 128 256< 100 100 100 100
ceftazidime 49.2 0.5-64 4 32 90.9" 21.4 48.0 44.4
ciprofloxacin 88.1 <0.016 - 128 32 64 100 64.3 100™ 77.8
amikacin 1.7 0.5-32 2 4 0 0 4.0 0
gentamicin 8.5 0.5-128 1 4 9.1 7.1 8.0 11.1
imipenem 0 0.063 - 0.25 0.125 0.25 0 0 0 0
meropenem 0 0.008 - 0.125 0.016 0.032 0 0 0 0
gi?;i’;fﬁ::mle 27.1 505%2(26 T 0125238  8/152< 27.3 28.6 32.0 11.1
fosfomycin 0 0.5-32 0.5 1 0 0 0 0
tigecycline 0 0.063 - 1 0.25 0.5 0 0 0 0
colistin 0 0.125-0.5 0.25 0.25 0 0 0 0

Fisher exact test and correction by the Benjamini-Hochberg procedure were performed to compare the antibiotic resistance rate. The isolates
harbouring blacrx.m.15 or blacrx.m.27 showed significantly higher resistance to ceftazidime or ciprofloxacin, respectively, compared to those
harbouring blacrx.m-14; *p < 0.01 and ** p < 0.05.



F 5.MRSA [GHFH & REEEHICHE TOEE., MR,

MERKREGE, ABE O LR

MRSA-positive

MRSA-negative

P value *
(n [%]) (n [%])
Total 31 325
Age
<79 4 (12.9) 63 (19.4) 0.48
80 < 27 (87.1) 262 (80.6)
Gender
Male 7 (22.6) 89 (27.4) 0.67
Female 24 (77.4) 236 (72.6)
Use of antimicrobial agents within the last three months
Yes 11 (35.5) 62 (19.1) <0.05
No 19 (61.3) 258 (79.4)
No data 1(3.2) 5(1.5)
Hospitalization within the last three months
Yes 5(16.1) 48 (14.8) 0.79
No 25 (80.6) 276 (84.9)
No data 1(3.2) 1(0.3)

* P <0.05 was considered as significant difference.



# 6.SCCmec type, mRBETF. ST H XUV CC D BE M

Number of strains (n [%]) P value®

SCCmec type 11 SCCmec type IV

CCs CC8 CCl CC8 SCCmec type Sg}ggﬁic SCCmec type IV

I vs IV CC1 vs CC8
Toxin STS ST764 ST630 ST1  ST474 ST8  ST380 vs ST5 vs ST764 Vs
(0=3)  (@=14) (@=1) (@=14) (@©=3) (O=3) )

12

sea 2(66.7) 0 0 3(100) 0 0 <0.05 <0.05 <0.05
(85.7)

seb 1(33.3) 8(57.1) 0 0 0 0 0 <0.05 0.58 1

sec 3(100) 0 0 0 0 2(667 0 0.65 <0.05 <0.05

tst 3(100) 0 0 0 0 2(667 0 0.65 <0.05 <0.05

* P <0.05 was considered as significant difference.



F 7. Bt MRSA B X OEE K IZ 3T 5 FEAHRE = HEEH I

Antimicrobial SCCmec Number of isolates at each MIC (ug/mL) of antimicrobials and disinfectants Number of
agents and ¢ resistant strains
disinfectants * YPe <0125 025 05 1 2 4 8 16 32< MICsy MICy (n [%])°

I 1 17 32< 32< 18 (100)
OXA

v 1 4 16 32< 32< 20 (95.2)

I 18 8< 8< 18 (100)
CFX

v 21 8< 8< 21 (100)

I 17 1 1 1 1(5.6)
DAP

v 21 1 1 0

I 13 5 <0.5 1 0
VCM

v 15 6 <0.5 1 0

I 1 1 12 3 1 1 2 0
TEIC

1A% 3 13 5 1 2 0

I 16 2 <0.5 1 0
LZD

v 13 8 <0.5 1 0

I 1 5 12 1 1 0
ABK

v 2 19 0.5 0.5 0

I 18 <0.125 <0.125 -
TLN

v 20 1 <0.125 <0.125 -

II 3 5 10 4 4 -
CHX

v 12 8 1 1 2 -

I 1 4 13 4 4 -
BZK

1A% 3 15 3 2 4




* OXA, oxacillin ; CFX, cefoxitin ; DAP, daptomycin ; VCM, vancomycin ; TEIC, teicoplanin ; LZD, linezolid ; ABK, arbekacin ; TLN, triclosan ; CHX,
Chlorhexidine gluconate ; BZK, benzalkonium chloride
® Break points as resistance for each antimicrobial agent; OXA, 4ug/mL<B; CFX, 8ug/mL<; VCM, 16pg/mL<; TEIC, 32pug/mL<; LZD, 8ug/mL<; ABK,

16pg/mL< ; Break points as sensitivity for DAP, < 1pg/mL; In-use concentrations for disinfectants; TLN, 3000-5000pg/mL; CHX, 1000-2000ug/mL;
BZK, 500-1000pg/mL
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Prevalence of CTX-M-Type Extended-Spectrum
B-Lactamase-Producing Escherichia coli
B2-025-ST131 H30R Among Residents

in Nonacute Care Facilities in Japan

Kumiko Kawamura, Kengo Hayashi! Nao Matsuo, Kazuki Kitaoka? Kouji Kimura?
Jun-ichi Wachino? Takaaki Kondo! Yoshitsugu llnumaZ Nobuo Murakami?
Shuhei Fujimoto® and Yoshichika Arakawa®

We investigated the prevalence and characteristics of extended-spectrum [-lactamase (ESBL)-producing Es-
cherichia coli among 258 residents of long-term care facilities (LTCFs) in Japan. Out of 258 fecal samples collected
from nine LTCFs between November 2015 and March 2017, we recovered 59 ESBL-producing E. coli isolates. All
isolates carried blactx.m genes, mainly blacrx.m.27 (42.4%), blactx-14 (23.7%), and blactx.m.15 (18.6%). The
isolates showed 7 serotypes (STs), including ST131 (n=49, 83.1%) and ST38 (n=4,6.8%), and 47 (79.7%) out of
49 isolates belonging to ST131 were identified as H30R. The 59 ESBL producers were divided into four groups, B2
(86.4%), D (8.5%), A (3.4%), and C (1.7%); 44 (74.6%) were epidemic clone B2-025-ST131 H30R, of which 21,
11, and 6 harbored blactx.m.27, blacrx .15, and blacrx.m.14, respectively. Most plasmids were of IncF replicon
types (n=33), and 22 blactx.m.27-carrying plasmids showed multiple replicon types, including IncFII, FIA, and
FIB. The ESBL producers were susceptible to imipenem, amikacin, and fosfomycin, but resistant to ceftazidime
(49.2%), and ciprofloxacin (88.1%); in particular, the isolates harboring the blactx.nm.15 gene showed significantly
high resistance rate to ceftazidime ( p<0.01). Our findings indicate that a considerable proportion of the examined
LTCF residents carried ESBL-producing E. coli isolates in feces and had high prevalence of epidemic clone B2-
025-ST131. Furthermore, continuous investigations would be very necessary to monitor actual carriage states of
ESBL-producers among the LTCF residents from the viewpoint of both public health and healthcare viewpoints.

Keywords: extended-spectrum B-lactamase, Escherichia coli, B2-025-ST131 H30R, long-term care facility

Introduction

HERE IS A global increase in antimicrobial-resistant

Enterobacteriaceae species secreting extended-spectrum
B-lactamases (ESBLs), which presents a serious public health
threat.! Of particular concern is rapid rise of a specific E. coli
lineage that produces CTX-M-type B-lactamases and belongs
to phylogenetic group B2, serotype 025:H4, and sequence
type 131 (ST131) and possesses the type 1 fimbrial adhesion
(fimH30) gene.” ESBL-producmg E. coli isolates have been
recovered not only from various specimens of hospitalized

patients but also from fecal samples of healthy people
worldwide.>~> Consistent with these data, in our previous
study, we detected intestinal carriage and long-term col-
onization by CTX-M-type B-lactamase- producmg E. coli
isolates among healthy Japanese people However,
children, pregnant women, and elderly individuals, who
differ not only in terms of lifestyle but also in terms of
biological functions such as metabolism, homeostatic
function, susceptibility to infections, and pharmacokinet-
ics, also live in the community. Therefore, it is important to
monitor the intestinal carriage of ESBL-producing E. coli
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