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13 14-61% & JifRIZ L » TENRH D Z & DRIR
Iz,
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e s K T A EBRFPRTFRE EFSROER BRERGRE Bdx
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HFE[FE £ TIEEL o7,

BRI CTAT o T 2 BERGe A 0 Mgl R » b7 — 2712360 T 2014-2017 FFITINE S Tz,
BNV R~ —LEPELE K pneumoniae tf 15 ¥k & 2 =— 7 72 W VSRR ATiMEE RS E.
cloacae complex £ 4 #k%& VN, ZOMMMERFDFEE, MLST (2 X 245 F 5T, NGS iAIC
Ko7 T A P 21T o 7. B CIImPER 3 IMP-1 PEARR 12 BR, IMP-6 PEAERR 3 K
T, MEx[# TR U MLST OB SN D FFN 2 FHlH Y, O T T A NEefR2870 5
MLST #RA3 A — ik > i SN FFIS 1 FHR o0 -7 25 LIEfiREe7 4 — KRy
LT, Ml CoORMYHBEOBEIIEHT L Z EITAREZETHIEEZ LN, HRETIII AN
AR A IMI-9 EEIZL D2 DO THY, il MLST 2/~ L7223, E. cloacae complex O

A, WFZERH

TSI LRGN E RS (CRE ¢
Carbapenem-Resistant Enterobacteriaceae)
LT & T DL AIMMERE OIEA  1X, FensEH
THHEERD SO L. BEEFEAE D
JANIS 726 OWETIE, AR~ —EE
Az 15 PN R B R B O TR SO L NSk~ —
DFEFITHI THOBER D Z ERMBNAT
VN2 . MM B D SE G 0D 72 ¥ 0D HUsOE
TRIWAZH 2 THRE & HTDITIX, TnZ
AL HU T O F A SRR 2 E R B
. AWFFEO B, ERYLHI6E o HusoE 1 3o
WA MEaE 2 HINEE L - ERZ W T, 77 A
I NEAT A2 G O TR 2R E O 21TV, £ 0
TR ARG R O HloE ISR T & 20 %
BT 52 &THD.

B. #WF5EJ5iE

1) Ml e CULEE S 7z I L SR~ —BE
4 K. pneumoniae ¥ Ot
Y TOMBEBFEELZBLIZODL, 2014 4

15

5 2017 0 I HUEE S TR S b
~x~v—E¥EA K pneumoniael5 FRIZ DU T
MinION, % L T MiSeq % M\ T NGS fi#fT %
TV, TNENDFOT T A RETT 5 &
3|2, Multi Locus Sequence Typing (MLST)
AT 7.

2) 2=— U REZMENRY— % R”T E
cloacae complex ¥E D5t
2 KIEbe & &t 3 Jigkh o, Meropenem,

Imipenem |ZEEMPETH BN, = VU R,
77 RrARY UREICEZMEEZRT E
cloacae complex 2 4 Bk . DihoTz. Zihvb
DRI DOWTZ O, MLST, #ifd[FE &
REERIToOI.

C. Wr7emik
1) HlOE#E CUNE S iz R~ —E
£ K. pneumoniae ¥ D5t
2014-2017 FE DRI, HfE I CIUE S
725 3 HAIEEE 4 e 7 7 v AR Y K



DPET, o7 A XY —)LZitED K
pneumoniae tkOH T, RERREIZ L ->TH
VR~ —REANEDI, PCR THAN
N~ — BB F OFEDRHEE Sz 23 RO
S Bliiak & RO ER Y 2RV 15 A
FRNTICHE L=, Ak~ —P G
12 ¥k ¢ IMP-1, 3 ¥ IMP-6 CT& -~ 7=. IMP-
61X 2 WML INTED, IneN 77 X
I RIED-TEY, 7 /7 ay RMEMRESR
X, CTX-M-35, SHV-26 72 £ ® ESBL i&/{51-
bR S, BI#E LT 5 2 & ndkkbi
7=. MLST f##7r <l 2 kit ST592 Tlfl—T,
B plisk bR ST, — 5T, IMP-
1 FEAMKTIZA RO 2T TIET I AR
FFIARHZA, IncFIB(K), XU IncFII(K) A3
L\ MEIANC 3 - 7= MLST fi#hr <1, ST37 3
[A—Hisk 25 348k, STH17 23 2 gk 5 4 &
Ry (Y

Hospital ~ Year Genotype Plasmid MLST
y

2260914, ac{8)-Jbor, (8- T-Hangzhu, andY, aadh, aph(3)-l, balNP-
LI 1, BaSHV-1,beTEN-1B, dAT2, fosAB, mph(A), o, o8, sul OatSh, BKINGES, IBNK) 37

4
aac(3)-1d, ac(8)-1b-cr, aac(B')-Ib-Hangzhou, andA2, aadA5, aph(3)-la, blalMP-

A 2015 5515, TEM-1B,cthl AT, fshS,mahA), s, e, sl FllpBI0IS), PRI a
y
aac(3)-0d, aac(§)-1b-cr, aac(8")-lb-Hangzhou, aadA2, aadAS, blalMP-1, blaSHV-
A 0T aTeM- 1B, cathr, A2 oohl, mphA), gtA, o, awBH,sul FllpBKI0R3), cF B a
y
A 2016 nac(6)-Ib-cr, aac()-b-Hangzhou, aadAS, blalMP-1, blaSHV-1, fosA6, oqxA,  FIA(pBK30683), FII(pBK30663), 2158

oqxB IncFII(K)
Gold40, Col4401, Col440), Cold40ll,

B 2016 aac(8)-Tb-cr, aac(s)-Ib-Hangrhou, aadAS, blalMP-1, blaSHV-11, fosA FIlpBK308S3), FI(pBKI0EBS),  New
TncFIB(K), IncFIB(p@i), ncFI(K),
¢ gopg  HeHor aalE-li-Hangzhon adhd baCTCH, Ll BSHIE, e e New

fosA, oxA, ouxB, anrS, sull
14
an(§)-b-cr, sac(8')-{b-Hangzhou, aadA2, blaCTX-M-35, blalMP-5, blaSHV-26,

E 2016 foaAB, ull, tat(A) Col4401, IncFIB(K), [ncHI1B, IncN 592
¢ 2016 nc(ﬂ’)—llrcr,nc(ﬂ’)-lh-Hnnulll:‘uA,;'l‘d:I::::((:’I)’X-ll-&ﬁ, blalWP-6, blaSHV-25, 0GFIB00 InHIE, ol [ ™
F 2017 a20(8)-lb-or, aac(§)-Tb-Hangzhou, blaCTX-M-14, blaIMP-1, blaSHV-27, dfrA1, ncFIBO), ol [ e

fosh, oqr, oqxB, qneSH, sull, tet(A)
4

G 2016 aac(8)-lb-cr, 2ac(8)-o-Hangzhou, blalMP-1, blaSHV-1, fosAB, oaxA, oqxB Gol 4401, IncFIB(K), [ncFII(K) 481

ol 4401, FIA(pBK30683), IncFIB(K), [

B 017 IncF, IncFOK), lncP1

1(6)-lb-cr, aac(§)-lb-Hangzhou, aadA5, blalMP-1, blaSHV-1, fosAS 511

y
2260908, ae(§-1cr, (- -Hangzhu, aadhS, aph(3"1, ph(5)-1,
B ICTICH-D, NP1, BSHV-1, ITEM-1B,fshS, St iz COMOb 01BN UK, el M 517
y
02Tt na(8)-{b-Hangzhon, aadhS, g3, sph(8-16, ARR-S,  ColbAT, FBKO0683), FIB(K),

BIaGTX-M-3, blaIMP-1, blaSHV-1, blsTEM-1B, dfrA14, fosAB, qneSt, sul2 InGFIK), IngN, ncU §t1

B 2014

4
aac(B)-1b-cr, aac(6")-Ib-Hangzho, aadAB, aph(3")-Ib, sph(8)-1d, ARR-3,  Col440], FII(bBK30683), IncFIB(K),

8 2016 blaCTX-M-3, blalMP-1, blaSHV-1, blaTEM-1B, dfrA14, fosAS, gnrS1, sul2 IncFII(K), Inch, IncU

511

£ 1 N ARXx~—XELE K pneumoniae #k DFEAT % F

== REZMENNS — R T E.
cloacae complex ¥k Dt

4 Kl % e Mlod iR 3 MRk s DR
H &AL LR ARIRICHPE A TR L, <=
U UHREOET 7 r ARY VRIS
L7025 E. cloacae complex ¥ 4 ¥R & AT L 7=
E A, ARRIZETIMI9 EAKRTHD, AL
MLST Th 2 Z VAL (% 2).

2) =

Seque | dna | fus | gyr | leu | pyr | rpl | rpo
nce A A B S G B B

Type

A | New ~246| 28 | 124 | 32 | 30 ~8 |29

B | New ~246| 28 | 124 | 32 | 30 ~8 |29

C | New ~246| 28 | 124 | 32 | 30 ~8 |29

D | New ~246| 28 | 124 | 32 | 30 ~8 |29

21 A RO MLST
FLEMIC L DMETIE, BT AT —
X L O TIY, E. asuburiae Db ilT#% T
H D5, OrthoANI fE T 2% EETH - 7=,
DICHEMZ S L CTRITT CTh 5.

i

D. &%

SEFAMFME B TR, SRS T 5 L~b
& U T OsELHE A 1R 0 LRI A A i 2 T2
ReLDHLNARBDLEZEZ LI, ZRHA A
T TNV TOEEFETZHRICBWTELIRE
L TW5. (Infect Control Hosp Epidemiol
38:580-594, 2017.5% 3,4)

._[

AF=S  EEHRE CREZ4DAF—Y

0 REMEL REMALGL BaofEH

1 HRAHY MAER, EPOIBEREL TORG

2a 1#HRTO 1DOERBMICHITHERHICBROSHH2M L LD
FIrILA% BEORE

2b BREOHR BREOGVWERT ML 17 2N ICBEROLLE
FrobIL44 1245, THOEOWBRMEES G, FLERAORA

3 i THLRE BB H BB L 52D LD Th

PORILAIORE, immmmaﬁmm 58
4 Hh i R TR FEcEEOHIHE %D ERHEE

) L [6]
bz

5 Endemic FEEAEDFIRTLED LEBENEYEL | AR

situation BHEhd

#* 3 EFMREL CRE BAEDAT =Y (L AT =T )L)
(Adapted from ICHE 2017; 38: 580-594.)

A E T, YR 1 RPN 00 o RS



IR HEGEEENN L & 2 BV TV AN, AR
VIINE 1 Ol & INE 2 Otk DEHE T, H
Tk C D S il 277 kb SR e ST EFIC A

STV,
Step1  CREA‘BHEh TLVEA b EHEE Stage O
Step2 REL-FHLERBBENTOGEERETD Stage 1
Step3  RMICCREZMHIL. HLRAHEKEEET D Stage 2a
Stepd  BHENBESLIHLTD Stage 2b
EREEEOHE
-BEOEE - BEOWR
-RBREOHAS
S EBETOMENERIL

-BBHT A AOEAZERHISHShILALETRIRISTS
Step5  HEMISTI—
AY—zuFFara—LERDD
(B RONFERELTD
-REEEEEAXE
-HETOREREZORERNTIRETS
-Reference laboratory%® 175 £ %
-CREBHO#MEERHL
H—ALGUAT—SEREEPRIEL, 232 =23V ERS
‘BRI —0%ER
Step6 MR TOCREDIEHMERE TS Stage 5

Stage 3,4

# 4 : Stage ICHIL7=53R (£ 2T L)

A AT TIVD XD 7R i 2 T kR % &
A5 &F T, MHHEE O FHEFHIE RS, H
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5. AT Uiz i v s r~—BEELE K
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FiE% TR ST e, MU 2623 <2
TLER LR L 70— OHBEOK L 2T
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iz, 77 A FEHT <L, IMP-1 & O IMP-
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WU LD 7etiEDT T A R B2 %5 MLST
DHRIZHFELTEY, 77 A RORIE L RE
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BAIZHONWTIE, ED XS RBEMERIZHD
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TNV BRI DI LM 2 7R L, S
=Y UR, BTy ARY CREICITREEME
%9 K. cloacae complextk 4 Bk D FEAT TIL,
ZNHDONRT ST IMI-9 FEAKTHY, [
U MLST Z79 2 RO o 7. BE#l
DT ) LEDHB TR bITHE TH DN
E. asuburiae Toh->7-7%, [F UHifE & [FET
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S HIfET R DD L L LTz,
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BN TIT o T 2 G I 48] 0 Hitga #5 ¢
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—YPEA K pneumoniae £ 15 ¥k & =—7
AN NN N YE AR R T E. cloacae
complex ¥k 4 ¥kZ A, F Ol +<205+F
S, 7T AL N 24T o 72 B Tl IMP-
1 FEAERRIE 12 Bk, IMP-6 FEAEMRIE 3 BEC, i
XM TH U MLST O R S 40561703 2
FHHY, FEROT T AI NEFOELRD
MLST FEA[E—HEa% 2> DR H S5 F68 1
HFH R DD o T2, 5T TIE A N30 AT
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s LT, E. cloacae complex O WifE[R]E &
TEELRDP ST A% IO 2D 5T
EThD. £z, THLIEMREE 74— Ky
7 LT, il C oo YLl o I TR 9% 2
CITFERTHDL EEZX DL,

F. Wgesx

1. EmCFESE
1) Tetsuka N, Hirabayashi A, Matsumoto
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hospital. Antimicrobial Resistance &
Infection Control. Jul 24;8:126 1-10,

2019.
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Oka K, Morioka H, TomitaY, YagiT.;



Molecular epidemiology and
acquisition risk factor of
carbapenemase-producing
Enterobacter cloacae complex. 5 93 [A]
AR GLE F 2 e« Pl =,

2019.4.4-6, 4R

2) J\ARPTHL 5 BEFIMRPE B R & L TRk
R MR EE TR ). AR, A9 93 [ [
2019.4.4-6, 4R

3) I\, ; SEAIME 2T L i B e
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BHE L AT LAIGH LT, FEAIMHE R 5 SR DR & AR OFIM 24T © 7212, BEGE
K & L TR BBEE DR MRSA 2% —77 y MIHFREITH 2 & & Uiz, i P38 B R Gk
HEYE (SSTD) Mk MRSA Z%F4c, FHEARFIER & POT LI L D7 v — U fifir 24T
o7z, 2012 4L 2017~2019 AEDHEIZ BV T, SEA EAMRO R 22880 & SEB PEARR DO
DRH BT, Fiz PVL EAM G BIMEICH - 7=, MRS B SRERIC BV T SEA PEARR
WEZRTH Y, SEAFEAKRPTHROBRNEROEE /7 n— 1 Lo TND EEZ L.
UARFELIR, L0 R0 - 0 AR FRIRGHIN 2 THRE R0 T4, BREE Y
AT I EOFTEAT O TEEL LTS,

A

A. WFEEP BB R <, ARG 7 n— T &
IERIMPER 1L, — sk ORECITES, ikt AEPUEOFEN ML TWD . A% Tk
78 8 EEICEERE OFEBE, D VITEESE  MRSA ICHEE L, dcBEHX CofiTiEs u—
RCOBHEDOY A7 L7720 9%, ZOkd, # v EIRFEIEOFM, -/t EE2 515
WOEEEIZ X D IEAIMEE XTI RIZEZETH Y, 7 v — O &, TR RIRIC K DI E
2016 4F £V A I 7= YRS 1k RN T, HfEOREEZFHMIT 5 Z L2 HE Lz, 1
INEE 1 Bk &NEE 2 BERR OMHEEIN AT, N FEIE, BiEsR @RERKERR) B X 0HE
B1RToEEICI2MELEEN T, M EIEE Y — 1 7 v AR FHEIC TUNE
1 < B A O 3R O HEE D FLE A EE X &7 MRSA ([25OWT, 7 a—rDEESS
o2 5. Bk 229 R F DAL ORRGREZ AT - 72
F)NR UL, HuldoE NIz D\, itk
WD N—TTOMEF = v 7 &2{T>TEY, B. #fgt5ik
Z DB OB T, MHEE RIS HOW TR 1) RIS E Rk

BAREZRIL & 72> T DL F T, SRS (kxt D WP SIE OOREE) B RER
FONG L3RI, THPERR AT ORI K DM it (CA-SSTI) Hi ki€~ N7k
W —_A T A ALk — A T A (MSSA, MRSA)

PR L UTHEM) 2 2011 48 0 fkke L @O AbFBEMmMEE Y — A1 T v AR
TV D, TS ORGSR HRERE o 2 7 L &1 R (2012 4, 2017 )

L C, SEAIME B R O UL & A7 201 O R @ BRERRFIRPE T OB (2018-
ZITH L EMEROBHE LTINS, 19 1)

MRSA [T 3EICI T 5 FAM MR & LT
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2) IR R T R ek (MSSA, MRSA)
GRERFRFRIBEC T, 2013~2019 4
(2B S U7 RR

2) fEHT 71k

D #7 R o ERE ORI 1 % R
PCR T f£# : PVL/ACME Panton
Valentine Leukocidin/Arginine
Catabolic Mobile Element) , TSST-1,
ETA, ETB, SEA~E

2) 71— OHE (MRSA) : Cica Geneous
® Staph POT KIT (BIs{t)

3) HIEME LIRIRA T, 7 m—1 & ORE A K

Ak

(faPRIE ~DRELIE)
SR ER K E IR M LR A O AGR & 15
TS L= KRE S E192).

C. WFJehsF
D HHPRAE OORBE) KT MREYYE
(CA-SSTI) Hisk#fa~ K EkE (MSSA,
MRSA)
O AcBEmHERE Y — A T v 2 FFRSNE
7S
2012 4= MRSA78 ¥k
2017 4 MSSA 69 1%, MRSA 51 #
@ &RERKFFEGE O (2018-19
)
MRSA 67 £
2) IR HRFEE T R R
@O MRSA99 ¥k (2013~2019 4F)
@ MSSA 120 ¥k (2013~2019 4£)
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i R 1. BmREsFRAIRI
(4} SSTI A4 ik MSSA/MRSA)

Toxin | MSSA(=69) | MRSA(n=51) | MRSA(n=78)
(20174) (2017%) (2012%)

ETA | 7 [ 104% | 10 | 196% | 18 | 23.1%
ETB | 0 0 2 | 39% 3 | 38%
TSSTA | 39 | 43% | 10 | 216% | 179 | 21.8%
SEA | 89 | 11.6% | 2127 | 412% | 19 | 14.1%
SEB | 2 | 29% | 3 | s50% | 1699 | 205%
SEC | 69 | 87% | 100 | 196% | 189 | 23.1%
SEE | 0 0 0 0 3 | 38%
PUL | 0 0 6) | 118% | 2 | 26%
ACME | © 0 1 |PNESeT 29 | 26%

1) TSST-1 Bt 10/11 A3 SEC BitE, 2) 1 ¥R
SEA+SEC Bt 8) TSST-1 B4~ T SEC [
P, 4) 2 BRIZ SEA+SEB [54%, 5) ACME B5tk
/PVL [avEtk 2/2 7% SEB Btk, 6) 2 kkix
SEA+SEC, SEA+SED 5, 7) 2 # 1%
PVL+SEA, PVL+SEB B

JepEmERE Y —_ A T v A TIE STz, 46
sk SSTI 13k MRSA 35 XU MSSA 122\,
HeEt 21T > 7. MRSA ([ZOWT DT
I%, ETA, ETB, TSST-1, SEC 2o\ Tk
REAGIE A BN o T, ZhUcxk LT, SEA
25 14.1%7 5 41.2% & KIG7R¥EEMNR A Hi,
SEB X 20.5% 75 5.9% & Khglzgid Liz.
F 2Bk TOHFRY: MRSA O =3 7255 5 4
PETdH 5 PVL EAKKIT 2.6% 05 11.8% 121
LTz, MRSA (2% LT, MSSA Ti,
TRTOEFE T MRSA L0 HBHEEENEL,
PVL EEAERRIIM N SNz 7e.

iR 2. RS TR
(4} SSTI 4 Hi2k MRSA)

Toxin | MRSA(N=66) | MRSA(n=51) | MRSA(n=78)
(2018-9%) (20174) (20124)

ETA | 2 | 3.0% | 10 | 196% | 18 | 23.1%
ETB | 0 0 2 | 3.9% 3 | 38%
TSST4 | 59 | 76% | 110 | 216% | 179 | 218%
SEA | 389 | 576% | 2120 | 412% | 119 | 14.1%
SEB | 19 | 15% | 30 | 59% | 1699 | 20.5%
SEC | 59 | 7.6% | 100 | 196% | 189 | 23.1%
SEE | 0 0 0 0 3 | 38%
PL | N | D | en | 118 | 2 | 26%
ACME | ND | ND 1 |PACHE ] 29 | 26%




1) TSST-1 Btk 10/11 7% SEC 5k, 2) 1 #kix
SEA+SEC Bk, 3) TSST-1 fitt:9~T SEC I
PE,

4) 2 Fki% SEA+SEB 5%, 5) ACME Bitt/PVL
iRk 2/2 A% SEB Btk

6) 2 ¥kiZ SEA+SEB, SEA+SEC Bitt, 7) 2 ¥k
I% PVL+SEA, PVL+SEB [tk

ND: not done

S RERKBIFBE T 2018-19 4R I2 0 S
743k SSTI H# sk MRSA & ALt 4 o
—_A T AT &7z MRSA O Fhigfss
ZAT o7z, SEA ORRHEERIT 56.7% & S 512
BML, —J SEBIE 1.5%Z3 L7-.

fi s 8. PVL B51 MRSA @ POT fi##r

#i B B Bk POT1 POT2 POT3 ;gi
a 4 5 B
b BE 42 B 104 27 113 ST59
b -] 8 BAKE 104 27 113 ST59
b B 24 BARA 110 76 97  ST30
c -4 61 e 106 183 37 ST1
d  EEsH 30 BGH we 7 m3 S5
e RS 65 BAREE 104 27 13 ST59
f MR 978 ] 110 16 49 ST30
g ;-3 28 -] 106 77 13 I

USA300

a~d : 2017 FRHEE
e, f: 2012 R HIER
g 1 2011 4R HIRE

1) SEB Btk

2) SEA [5PERR

PVL ¥ MRSA @ POT f##r T,
POT1=104 (#E&~7 v —> ST59) & POT=106-
77-113 (HEEZ 1 — > ST8, USA300) 7Ntk
1% < it &z, STH9 1X BB % A 7 ® PVL
Btk MRSA 7 o —>TH Y, AR~
BHEL L TEBENPODORITENZ N Z LR
WELCWDAEEERS D . T KEOWHITY
1 —Toh 5 USA300 OHMITA HIL TR
AR
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PVL &M MRSA @ POT fi#ht <i%, ETA
L OVETB Bk IT £ EE 121, ST89 @
INNESSREENS I v—ThoTo. —Ji
FEHIME R & 5 SEA BtEREIE, POT1=106
W<, #EE ST=1 TH v, [[ U< it MRSA
7 m—2Tdhb SEC/TSST-1 pEAMK L [F U
POTHClIH o N7 ua—r B2z 65,

fE A 4. PVL 21 MRSA @ POT fi##r

TOXIN  POT1 POT2  POT3 HE
Ho=y
ETAY 70 18 81 ST121, ETAYO—
ST89, MR FATHIO—Y
1)

ETB 7 152 80 T
el 106 -(9) STa"
TSST-1 93 ST5 (N/J clone)

106
2)

SEA (o3 183 ST19

ses 03 ST764 (CCB)
3)
:ng 03 191 103 ST764 (CCB)

1) ETA, ETB Bt IE 32T 6 FLLF /R
Hi3k, 2) SEA [BHkkIZ 8 » H~91 F (FEiling
MWW 2 ) 3) 2012 4E R AT BE, 4)
K. Microb Resist
2019;25:915-24. 455 L L7z,

Kawamura Drug

iR 5. MR R HRE AT NV REOER

AR FPRA R
s MRSA (n=66) MRSA (n=99) MSSA (n=120)
(2018-94, SSTI) (% e k) (1 7% 3 3
ETA 2 3.0% 2 2.0% 2 1.7%
ETB 0 0 0 0 0 0
TSST-1 51 7.6% 51 5.1% 122 10.0%
SEA 38% 57.6% 544 54.5% 108! 8.3%
SEB e 1.5% 134 20.5% 9 5.9%
SEC 513) 7.6% 51 5.1% 1625 19.6%
PVL ND ND ND ND ND ND
ACME ND ND ND ND ND ND

1) TSST-1 54T SEC 5k, 2) TSST-1 5
£ 11/12 2% SEC [5Gk,

3) 2 ¥kiX SEA+SEB, SEA+SEC Btk |, 4) 1 ¥k
I3 SEA+SEB [5:,

5) TSST-1 [2% 2 #iX SEA+SEC Btk

ND: not done



SRERKFIRE CTHBE S NIcE BT Ry
R o3\ FZ R AR IL T, SEA FEA KN
54.5% LA D T Z OBIFITTE
SSTI THiH & 472 MRSA @ 57.6% & FE#IC
EWTCh o2, £72 SSTI L 721, SEB
FEAERR D 20.5% M LTz,

—75, MSSA Ti% SEC FEAMEMN 19.6% &
1% <, T ST TSST-1 EA & 3RV VHBEAN A,
LTS,

D. &%

gk SSTI HiskiEta” RUEKEOHEDE
BEBA B DL, MRSA Tif 2012 42017 4T
I% SEA FEARR O &, SEB FEAMK DAY
B 50T o 72, 2018-19 4R IR TIdZ DO
TS HICHEE L 720, SEA PEARKD 57.6%
LiEecE B, SEB EARRITIZIERII SN
72 7po7-. &5 ETA, ETB, TSST-1, SEC
75 E DR EAR BB LT Bk 3228
IR YRR IN T H D PVL EEAKKIE
2.6—11.8% (2012 4F—2017 4F) & HEAMEM IZ
B o T2, BRI A DIV TW R, — T,
MSSA Ti% SEA EAKIL 11.6% (2017 4F)
I2&EFE Y, PVL EAK ORI S e ol
Osaka & D#4E (J Med Microbiol, 2018) T
i, EPNIERORNT T, 2016 F5yEfikk T
Honmn—rEE X255 POT1=106 Tl
SEA FEAREN 82.4% & K& b Tz,
1990 oy Bk TIZEFRYIZ POT1=93 @ N/J
Clone WMEMETH o722 &b, KBk 7
= DTT IBREALTND I EERELT
AV

x OFFNT CIEEICTH RS Z ¥ —7 >
FELTNDZENBRERND LER DN,
Osaka © 1% POT1=93 OERIZE T, TSST-
1/SECZ m—r (Wb 5H NIJ 7 v —1:STh)
WAL, ST8 CTRIU#HmHKHEEAT HHEE
SEB EAKE (ST764) OHMNAZWRE LTV 5.
F72 POT1=106 Z =3 iiHHRKTIX, i
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b & [FRRIZ SEA FEARR OB 2 Wi LT
L. ZOZ NS POT1=106 Z <9 i sk
R Cix SEA FE/ERE (ST1) 2%, BelNHSkERT
I3 SEB (ST764) O#ijne TSST-1/SEC 4
77— 0O (STh—STS) ML & T\ 5 &
Ex b, 20X iR K OBENATE 7
2 —Y OEEOERIIAHTH 523, SEA
PERRIC L D His Nis#E gt s (POT106-
183-XX, 106-247-XX) FHi & 41 RN THebR
INTEL,FWEMEI7e— & LTHEENLE
EEZLND.

MR R A7 B D ERE O T Tid, MRSA
2B\ T SEA FEARRN - A D Z L
FIBI L, SEB mEARED SSTI Hkkkk v © %
VMETENZ 3o 7.

WAEFEL,, IR &S 2 BRELE Y
o— (i /BEN) (2oWT, XAk
AW - G AER S RORREH TN 2 CER IR 5
KT, BPMRIE ) A7 T2 EOMNTEAT O TE
ELTNAS.

MRSA 1ZZ® 10 FFHTRE R/ m—r0
ZAEREE TRV, THFIL SEA FEAKRNES
L7 o TV D, BN HRERICIB W T H £ D
ERIA L B2, IR X OMRIE ISRV TE
fprm—r o TnhEEZBND. RE
FEDI#A X0 BRI 72 BRIR 0, PR R 21T
ITETHD.

F. WFoesek
1. fwCHER
7L
2. PERRER

2L

G. R FERE D HIRE « B eI
1. RS
2L



b

2. M
7L

3. T DA
7L

ﬁ

%H:

i
%
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JZAETBR AR TE R B & G B « P BURGYIE Je OV DI RBORHE N FE 35 28)
SyiamtgE s

BRTTAEE

P AL ARG O fRHT 12 BE 3 D A4

WHgE o
Wt 71

N
AT B2
EFn #Zl

FURBIERL R SR W IR SR AR 7245 B
HER PG S S i e S o A el T B S
IKEEBRRT: I RFGIE AR R v 2 —

Hiz

e E

i FiEOfRMEZ HRy & LTz,

Tpo7-.

1T-o7=.

RO ARRE R TE D X 5T,
RERIIAT FiE AR LT, 5%,

IR ONTZERREIRD RN TEIRO BWKIR 2 L2 5121%, IEEHEKD 73 5 ) 72 <o
s DPL B FEAE IR DLOFEM 72 7 — & 34 & W o T EEREIF RS R 72, AR HAE T,
KU B BB K O AR B O HEAE RIS T IE DR M OB SEAE ] O T 7 /0 DR,

FraF AT —F = 2% AW CRERO ZREFREIZIT 2 EEOEALIRRR I &5 &
AR I T D HEN AT AE & ZRERE TR E REWVITRO Lo Tohd, Ak
CIAFI AR R R M CHEIRIC KX i 2387z, F£7o, A EFEHEBICRIT 2 Him s
RO TFRET VOGOV EfE SR O AL T 2 72 D XA a T b oM EL %
INHEMWD Z LITh Y, HEREEIZIT 5 FEEEOM LRI & O > AMR xf
EHIZ, PSR HBE & R 2 BRI T 5
ZAD OF R A O BRSO R & b IbA L,
T 52 LIZ L VRO B 2 B RE 72 FEANME (AMR) SR OIES IZBITF 720,

A. WFEEW

PR 57 EFRE IR D 72 ) TR D Bt IR
LG DI, DEEERR D 53 1257 7R iR AT
ML DT 2 F A AT I, FUBEFAT AR
DFEAB 72T — 2 530 & o 72 FEBEIE AR D>
R0,

£7-, THEAFRIC X » TERBECHESH
IR RNER Y A & R L E DR
U U7 kPR LB & 72 5 AWFREE ClE
T IEE & BRI D RS I L 57— # (12
FEDWTARMLD & 2 20 2R1) 7 FA 1 (AMR)
WHRERSTDHEEHNE LTS,

PUBESE O & MHEI 3B R BREH Y,

AMR 3R IZB W CREY) 72 fEH 2R 5 2 &
DVETHD. 29 LR ZFmd 5121%
HHR T 2720 DY —_A T AR OREEE N
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VETHDH. ZNE TICH LT, EECHEN
VR 31T 2 B Sk I B3 2 kil & f e
DIRHIZHEE L CE 72, L LAans, ket
HiZe ik COR Y MAEHEET BT, Fih
DHINT F6 1T 2 HUE AL & M oK % 2
BT 20ERDD.

F7o, Z9 LIEHEELA ORI 2R L
T, MR 22 R FIE DML N ML TH 5.
LinL7ed s, & EFRHERIC 1T 2 HiE S o
ERERTRIOET WEESLEE L KITTK
FOERIT Z N ETI TR TRy, 22
T, AOGEAFFETIE, X0 FERBIEE O A
RILOIEIE & 75 F 7 i Ot I OV 46 A
D THIET L OREEE, Sl FiEOREEZ Hry &
T5.



B. BRIk
1. IS RO Z R ERE BT 2 PUESEE A O

g/

TR G, JRB RO IR IEREIZBT 58T
M ARERE Lz, T—4% V— A%, B
WHCTAFLEZFYa b T —F =BT
D ZIRIESRE ORFERIER 2 U7z, Fidst
LT, 2018 4L 2016 4F & L7z,

L7 MR (ABE - S8K) 12t U CAaElmRERl
\Z AMR %R 7 7 v a7 7 O EHEC
U ORADH 3 Ty e ARY R
B, ~ornTA4 NR¥E, F /0 R, 2EO
PUBA A R SO R ER B AR L, &R
A RIZ T FoHEHKICESE PID Z#&H H
L72.2016 4 & 2013 FEDEA K72 (APID).

AR A () %1,000
wEAR (N) x365 (H)
(patients/1,000 inhabitants/day)

PID=

2. PUE M OTHE T L O

JRAETHBAE &V "R ST D FRR 29 4R
D DPC 7 —# 2T, DN LRIED
UL,/ T RIE BT VOGS Z1T > 72, JRIR
B, MisdE, FEZMRE (MDC) &34 &,
DDDs/1000 patient-days = H/BE% & 3 5 H%
TEE B oAT &2 S0 L, B/ MM
B DR &gt L.

3. EIRHEBINZ F5 1T 2 B HEE (A SCBRIR T

DAAT Y v 7 DOREGE

12 94 B P D e I S 1 e P S 0D FE it bR
ZEEA T 27201227 V> 7O
#%4T7-7-. Donabedian model % &2, FFH
TH H % structure & process [0 72, & 512,
KERF T % — (CDC) bR TV
LPEEEIEMHEAICET 227 =L A MT
Eox, IHHANEZPONESE (core) &, fili
SERYEERE (supplementary) (200, A7 D
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REEBIIoT-.

4. HUESEAE H ORI AE 5 5 KR 558 F
EDIERK
PIHEEEHA~ONAZT T GAICBIT 5
M ED 1 DIZRERF T 8 5. DT,
WatY 7 b JMP®Z HWT—i% « —i(biE
BT NEFIH LR R Hik%21T 5 FIR
E L.

(ff B i~ D BC )

AHE5EIE, AMU offifE 2 HIIZ L T\ b7
D, EEIZEEHEREZBOE D O TIER.
Tihebb, =& L LT, BEEFERNSUY
LR EOAEZROE Y. |HT—HIT,
E4LZX Y, MR ZOE A OARFIZEIZ 5y
BlRE LT 5.

C. WFFehER
1. JRE RO R EREICS T D PEEE R O
o
IR RO “REREICE TS 2013 00D
2016 £F £ TORE AHTE KO HEhA 2387 & 2>
L7z (B 1), HUe A o g X AR &
D HASRTHE CThH o7, 70, BEEIX R
PRI ENZ BER 72 <, SR TR E AR A A3
LTS, ANESoA PEAR i A 0TI R SR
P& I CHE R A R 7.

2. PUEHEEEH OFRIE T T T /L DL

DPC xiguile, YEfiilbe, Hokm e
Z e 3,460 MmO BT OFER, LT O
T ISR H O TR HEEE LT,

H L 3% A DDDs/1000patient-days
2.32xFF FIIRIAREL + —4.89x AR I IR D LLF
2.22x % ¥E 9/ Bt #F  + 0.08xMDC2
0.07xMDC3 + 0.22xMDC4 + 0.09xMDC5 +
0.07xMDC6 + 0.09xMDC11 + 0.58xMDC13

+

+



3. EFHEBIIC 3017 D Hu b s (= ST BR R

DAAT Y v 7 DOREEE

Structure ¥ X OV process, core ¥ XL W
supplementary (Z3%4 9 HIFENOEE & A 2
T DR RE LT, R OTEB) O Jt F2
ERFEALT D700, 2a Tk L—F—
Fy— FHBVERKSILD Excel 77 A NE
ERE L7 (IK2).

4. HUEFEAE H OFHm I AE 3 2 K R 5008 F
EOVER
hoTINT =L ERAL, TS — 2y
N OVERL, FEROIERITIE, T ERiR 61T
% Q&A ZFE L7 (BN 1)

i

D. &%
AWFFRIT L0, ZIRERRE T OHUHE FEAH]
RSN E I oTz. £, KEREEICE
T L HEFELE N O THIE T L OHELR BN
IR SRR OIR A LT 5720 D
A aTALOWEEITo T2, 1T, PLEFEMEH
) 2 34T 9 2 BRISAE 97 2 RER A1 i F 1k
iRt cx .
AMR%%U77VV}tV&~®%i’
£ % & 2018 45 2016 AT TREIC
Hé%%@ﬁ%%ﬁ%m%mﬁﬁvkéﬂﬁ
TR EEFED > T WA
( http://amrcrc.ncgm.go.jp/surveillance/010/
NDB_AMU_2013-2017.pdf). & [EDJE BRI
B DPEEMAEEIZIRBNTH, ABEZoW
T, FEROEMDFRD bz, —J5, SkiC
DVTIE, BRI IV TR IIR & 72108
otz o> T, ROBE TR ESN/MET
I, HlkZ 31T 2 B0 MLA DB AT 95 2
LIIREETH v, ZIREHRE T OHERA R
52 O MWD RS L.
CHNET, FEAGBE TIISERERMICER
(T2 TSSO IR &2 3 LT
WS, LLeRb, ARTLORT, ZOHE

..{

e
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ERWEFHIIX TON T Redotz. A,
Pz DMERR U 7= TR T, 4 RIS BE o Frik
RVBFE LT TV L EEYREBE LT
K& L2, ZoFRIRICEY, PHlESE
B O TeBEDFHAG FTHE & 72 0, A ERBEB Tl
THEICR T 2HMABETEL bz
EMHEEIND.

BIE, KRBT D PUEE SR A & i
PEBE, U0 AR P& 4R - 2 (A (J-
SIPHE ) 728 # & = 4L T\ % ( https'/j-
siphe.ncgm.go.jp/home) . HTFH HAHE F<CHfitPE
IZOWTIE, Hffifb ST\ 572, fiax ikt
WEITH ZE DRSS TH DL, B AR
DOWNTHE, FEAL S TW R W=, A A
HTHDH. AR THIICER LI-AaT ) v
T DI=HD b —H—F ¥ — MIOWTIE, s+
[ DOHELEFE (IS U CTHLY A AR O T A1
EIToTEY, 5% ZORELZHAVWS Z & Tl
R OB AR RS g TEx 5 2 &
DHIFFTED.

AMR xR, I A% i L 72 /i T O
M TH D, FHli 21T 2 Ha, FUEEEHSe
PR TR 0D 36 A 3 2 I AT % TR AT F 15
ZHOCCHHMET 5 2 &N TH D, Hat
FOHEMFTIIRWVERES FEET 2 2 &1
WEETH 5. SRIFR~A NPT & EEER L
CIZ R A%, FEREEICI T 2RHE A S

(2725 2 L3RR S, AR x IR B TOAT AR
FHE NS Z EBRIfE SRS,

E. i

A, PUEFELE RO &0 e T — &
ZHOMNT LTz, Eio, RN R D R
%I 5 72 D O T2 72 F R AR ORI 2 1T O B
WCHERRY =V ERfTE . 4%, ZhHD
B 2 il O BRSO SE R g0 & b A L,
%Té:kﬁ;@ﬁ%@%é%¢%&%ﬂi
P (AMR) *RZ#ZS L2V,



F. Wroess

1.

R

1) Maeda M, Muraki Y, Anno Y, Sawa A,

G.

1.

Kusama Y, Ishikane M, Ohmagari N,
Ohge H. Development of the predicted
and standardized carbapenem usage
metric: Analysis of the Japanese
Diagnosis  Procedure = Combination
payment system data. J Infect
Chemother. 26(6); 633-5: 2020.

PR

a3
(Sl

w

TN PEME D HIFE - BRI
KR U
L

N EREIE e

L
Z DA
L

38



[zE& k]

1 2013 05 2016 21T D A 5 Wk D YR = 5 B8 5151 56 56 oo FH B
M7 7O RKRY v RE

B - N AR - AR

KIEHO ZRERERER S BELAI0RBOB R0 L TR RIZEIEK

F/OVRE
INERIN) AB - EEERS ABR - BicE

KIER O ZRERBRIRS BEHHAL0ORBEOHEIE0L L TRV, RZER
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v/7054 FRE
AR - B B - EEER B - EEE AB: - 2

o

XIEMOZRERBE KRG BEBNIORBEOHEIF0L L TRV, RHEfER

EHEE

ABE - IR b - EEFEH ABR - EEE

e can

KIFER O ZREEBEFIR S BEHNLI0ORBOHBEIL0L L TRV, RIEIEK

EREOAIX 2016 A& 2013 FFI2k17 5 PID (DDDs/1,000 inhabitants/day) ®7& (#iPf: -0.7 -
1.0) THY, WMLESEITR, HPLTWLEAIETETRRILTNDS.

40



S T A AR R D 2 27 U o 7B L L —H—F 5 — |

ASPZIPULY . L—-4—-Fr—hver.1.0 - Microsoft Excel - o

P B ] R 2 = ¥ A—hSUM-
‘11 AN = [ms ¥ HES6 EE9 il A=
S-A- - EEE FE R RL2 e
Py TR~ BE -
A35 - £
A ] 8 [ (]
1 Element Category faid #R
2 (Core Human resource B (5 - THF - WEEP - SRES) CMRENLASTY, AROEXCERL L TRE (GRATLEL) ShTLS ¥ e r
3 Core Humen resource  ASTOI7 A /=L L LEMPFIRTEN, ENENAFARTLULFTEORR S S AE0TN P BANOOIN [ FHHON
4 Supple. Humanresource  ASTOI7A /8- BT IETHSLUNFAS LR ¥ ves re
5 Core  Systemresourece b3, HoLHOBLLLARENNEIAERRIRGRNTHS v )
6 Supple. _ System resourece P e e
7 Supple W re
& Supple /7 + 883 r 4L Measurement 0% | System
o Core Intervention SAEAREOSRAE (SFHEREN - FINE) rEEENTLSE LA L Education 7~/ resources
19 Core Intervention SOBRTRMORRET=2) 7L 7~ F Ay 2 PANYREEATLS s I T T s \ - 1 -

§OIVELE P TRPRC T /OA
¥ ARSI I8 4t IO
Supple.  Intervention PAFOI SR O RUSNYER T Ee0Rims;

IR [ NREARE I CORE%
"  BORRECLZEN)

12 Supple. _ Optimization ASTERB 2 - ARERBI L STOMIEEEATLS v re

13 |Supple. ARTAEFECMT ARAT 74 F 240 E v re i
14 [Supple EETNFOBAE - BEL (De-escaiation. ERS) BT SAST 1Fo{vnnmancia e Optimization Intervention
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16 |Supple.  Optimization F ESFNOLAOREERE: ¥ Yes re

17 Supple. _ Optimization WREE (BFARER, 18- WE HT SASPsHBEBANTLS I Yesr O # 1o

18 Core Messurement  INBEEAUN £DODs/patient-daysd /£ HDOT/patient-days TE=%) 2 7 LTLd v rw

19 Core Messurement T 57— 2 5EUASERAT 5704 - 7O L ALABEE=2) 27 LTLD s v

2 Core AAT7 LR - ARENTHY, BELHATRTAS e

21 Core SANWEARLACIEU NG A, ASCRT ST -2 IRATRAIATLS v

27 Suople. _ Education REESLUENAS /70T 5, ARRAEERCBT SPNONE - EHIREANTLD v e rw
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JZAETBR AR TE R B & G B « P BURGYIE Je OV DI RBORHE N FE 35 28)
TR AR

e Hin TR R 2 S V2 SEAN ML B P B 0D SERE & 2 R A A TP B B 7 1 D Wt

WHIE A /MR IRl BGERY: EE B R

e E

W T R SRR S FEANTN R L BU 6 L TR EREFNZRIZ L TWD ETHERN™H L —
T, mEEENHERZ COMMEE SR OZD) A7 77 7 X —EH LN LEMETIZEA L
R4 7- 5700, FEAME (Antimicrobial Resistance : AMR) 7 u— LV 7 73 975 T
VISEAIR B O B A+ BE RO B 72 G TR - A PR OO SRR X 2 FEAIR 4 A D FL A PHLLE 72
ENEFENTEY, REFTCBEIGE, BB R EN Ry N —7 2B L, #igiZisnT
— R RGE ERICE Y T = E MR I N TW DL Lo L, EEnE IR 20T D KAt
PEE OEN AT L A EITON TR LT, MaRIZI 1T 2 HAIMEE ORFECILR O T Ik 441
BT LZLIIRETHD. £ T, milmEITERER IS T D FEHRIME R PR 0 FERE A B & 7
L, B Eusgfett, BEBMEOBEZH LI THZ ENEEB X b,

A. WFSEET I MR C I R okt B N 7e &
SANMERE IR BEN 2 h O S IMER T ORFEN 7 JRYHRICENT 2 B£8R 5
0, ZOBEIFHRMICHR I TS, — T, THEY, REOEA#EREZHEET DX K
FeEENC I D ERER DB YEDN HIFE Y BBURBTR ORI R E T O EEZ T AND
PERBAL BT DT, Fii- el oB®E L IREEE FRIcx 5. DLEXD, &imEn
XA CH Y, FEYEDIRIEIEN 72 < 70D HEMERX I3 1T 2 JEAI M B 48 B o FEREF A %
fEBMENEI SN TV D, Z ORI 2016 /2 1T\, U A7 L 7e B liask FpiE 3 K O & Feik
CHBEEY Iy hTHIRY BiF o d  ZHLNCTIUL, FEICE o T 3R ER O
HHRPCZEORNRPEEFINTEY, FTedE  HEFEEZALCT L2 LR REE AT,
IZBNTH 2016 44 AIZAMR XK T 7 v = AWFFETIE, BB BPE L U TR EE AR —
YT UNKRESN. ZOTT T, M A (FFR) ISR D8N - IHIER L O D
IZBWTC—RAIR S BLICH Y Mt 2 &8 OIRAIMPERE R O EREZ B 5 2T L, JEAMH
RSN TV L0, Sl E MR ICB T 53 MHEREO Y A Z7RF2HHT 52 L2 BH
FIMHERE OBMFRAEXITE A b TV ET5.
WONBRTH D, £, BlmE R
J BTG E Y = 2 T VT, E OO B, AFFETE
B XA~ =2 T VAR T 5 2 & D @i s 2 Fs 1 B SEAN M o £~ 1 o
DHERE S LTV D D, A liaak D s FEtkd 5 U FEhERA
IR RYEIC X DTPEERE U X 7 587K B A, B, CBLUODICAELTWARIH
URIPHRETRNDIL, ~=aT VEED FOS LRIEMGONFIHAE 25 L
TEHODTET U ANFLEAEEN. S5, & L7z, BAJPE « WHEE S b O AR BT AR LT
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MH 88 % P& & 4 (Puritan® Opti-Swab :
SUGIYAMAGEN) T#\», Z itz B
FIMHPE A O BRI E e L, 37C
IZC—RERE Lo R EEER & L <1
PEEAT B OBRIC 3 2 50 = o7 IR L,
EufPe - WHEA & [FRR D F1ETREE L=,
HELCHILT 7 L0k, 527 —E3R,
F X H—BRBRAEMIT, DR L
MALDI N oA # % A X — ( BECKMAN
COULTER) B X WO~ A4 7 1 A F ¥
WalkAway 96 Plus (BECKMAN COULTER)
DIRERE R A2 RICEMEREEIT .

2) PRE Y 2 7 R Ot

NN T BLO - FERENDOET
U > 7 % JEIT R 2 BRER U 7= R B O TR
E£x21To72. FIRAFEBMEL, Flm, YR, iR
BEUEEN S 1 7 A LINOPLE R G50 A 5, £
FI08) (feeding care) OHME, KA LI H)

(toilet care) O A M, B3/ B)) (transfer care)
DOFEE, AN (bathing care) DA, 1%
PEWR B OHRIE ALIE 72 & D EEALVE O A B, JRiE
BEIT—TNARBAHIREDEERET N A A
EHEORM, ANFTATO ABLEE, ANFTRi O/
B IEE CNFTIEE) . AHTR O ABEHE, A& o
BT —% (fjE#EE ; serum total protein
[TP], &7 /L7 2 > :serum albumin [Alb]),
NPT & L7z,

MER R PE ORI TR E S LT E#
FALFE TN EEATICT 7 — MAE K
L, TOliixDIERE, NEH ONH#EIRDL, FEHR
R % 4 2 R OFIG, AL AZH B OBl 3K
HOMH R LICOWTHETS.

AR U 7= R 3 R & R AR 23 SR A i
B O & ARBABLR DY B D B A MREE T
5.

(fi B i ~ DAL )
WFFEREE O F i 2 A SR IR T 5
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&R HER OFIRE 72 b NCReEE (ZFED
) \hERRIE 2 HEAT T 5. B CIRE D A HE
RAMEIZONTE, FHONELHRL, B
EHLIIRETELET LLEZEICLVARER
R b DT 5. REEIT L DFREBEOLEIL,
CFEBEOH S OB ST hE R 0 DR
TEFEL, NEEMEBOE, GEEDELIC
Lo THEEZBZbD LT .

AFHE L, FIFAR A DU TR OF]
WHK~ XA NEES~RE LER I
TH Y, BERFEFES B IRETRE O BRI S
FEZB DT TEORFM - WEEIC BT 5+
IR TON, TOME, Wi XV Ehi
DERBPHELNTND.

C. WrJEit R

FAERROMEE A X 11T BUERIZARED
PO TR L7CHAEZEM L TR, it TET
b2 AMRD DB, RIPE- HEHOREM AT 2
Mz 2544 T L TR Y, ERAEORIUI Z b
Ehi T 5B THD. U AT R+ OfRHTIE 1 M
R TREDT —Z DB TRT .

1) ElnE I #2351 D AN R 5 D

FERE A

Mgk A ICFIT HIREFRA T, 28 4 DRE
TAEZITV, 104 (35.7%) OFFHE D& HH
MR 2/ L2, ZOWNERE LTk, MRSA
2”1 4 (3.6%),
lactamase (ESBL) @USHIICEE LT R
vHEERBEBES 2 4 (71%
Chryseobacterium indologenes ,

Ochrobactrum anthropi % 1 4 ) T,

Extended-Spectrum B-

Enterococcus casseliflavus 7 1 %4 (3.6%),
MRCNS
Staphylococcus lugdunensis, Staphylococcus

( Staphylococcus auricularis ,

epidermidis, Staphylococcus hominis ) 7% 8
4 (28.6%), Corynebacterium striatum 7> 1
4 (38.6%) Tho7-.



figx B TIiX 14 4 ORBEHEZITV,
Pseudomonas aeruginosa 7° 1 4 (7.1%),
MRCNS (Staphylococcus epidermidis) 75 1
4 (7.1%), Stenotrophomonas maltophilia 7>
24 (14.3%) Th-oiz.

ik C B LD ITHF 2 4F 2 H L0 IEKH
BEAT) TETHTN, Filan ;oA LR

(COVID-19) DIEGLILRITHE, FRA s Shi
X Cra PR 2N Fh S 4, kB LIS O AfE A
AL RO & D, 2 RERS ST
5. (RO LA 2 4 3 A biisx D
THELFGT D TETH -7, RO R
TIEMZRERIINTNS.

2) LRIV A 7 K1 OfiFkT

izt A THRA L7z 28 4 O FEFEHNT 89.2
% CHMED 34 (10.7%) , TS 25 44 (89.3%)
T, RIREREURE D B 1 2> A LI HUA S 58
ITONTWEF RN o T, EFRALE & LT
EE RO 2P EPUNE S oY (MG AY b 1 DE
F 34 (10.7%) THEIBLEI THOA TS
FNIXNIR Do T, [BRT N AZHEEF LTz
FIRABEIZRE T —T 00 24 (1.1%) T, &
BFUB SN TV DLE, AEREE SN TV DHEIT
Wiepo oL I ORRILT — % TIX TP OF-%)
573 6.6g/d1 (B KAE 7.8 g/d], /Mt 5.4 g/dl),
Alb O FHfEI 3.8 g/dl (e KAK 4.2 g/dl, #/)s
fil 2.6 g/dl) & RFRIEIZIZ L A EOFIHE N
BiFCh otz NEHFIL 0.5 4~10.5 4, -
¥y 414 (Tl 4.5, HARfE 4.5) Th oz,
AESTB) Z &I K D RE RO e TI, ATEST
BB T do - 7RI FHE ORE R (B 50.0%,
eIl 42.1%, B3 42.1%) 1350872 LoFH#E
DR (R 31.8%, HElt 22.2%, B 22.2%)
X0 HEWER 2R L2, RH AR A B E
IXFBD DI Do 7o ABERE O AT BRI o LR 5

(f 33.3%, M 40.0%), AFTEOARER (f
33.3%, M 38.5%), APilEL AFTERIICSH
LRHE L ENLANORIAE (B 44.4%, &

31.2%), ABtHES L <IZAPTEDOWT A
HOHFAE NI RWHIAE (fF 38.1%,
HE 98.6%) DHHREAT 1208, WIS RIFLE
DIREETH Y, HEFHIRAEZITRD b
ol NEBIRIBIORER CIL 4 EFE42 B 2
TR OREFE (31.3%) & 4 FRmOF A
FHORKEE (41.7%) ZHig L& 2 A, NPT
BRI AN (4 AR BED T MR RIT D
ST, HEHFRIR A B AEITRD b7z,
N 4 b L<IE 5 OFHAZFEOHRER

(53.8%) IITFEE N 3 LAT OFIHH OLREFE

(20.0%) £V HLEETHSTN, Hets
BAITRD N0 - 72 (p=0.06 : chi-square
test).

FEFERFED 7 o o — A ISR 1A % R HL
THORETORE L 72> TN D28, BT
IR R B3 D R - ARATRE BRI 7220,

D. &%
B « REE O FHFIMHERE R E ORAEIL, 16

I TREROT — X Tl e bIRERICEN AL
T U R 7 RAI3EEE 4 UL LR (53.8%)
EENREORE (20.0%) Tholz. SHER
BT — X OEFENMEETH DS, — I HER
SNTWVD X DI D E O w1, HHA
MHPERE DR U A 7 23 @V AT REME D3RI S 4L
o, ZOMORFIE, BERETIEL, WwWThick
WTHRERICRE 2BV R R HEIAE
ZHLRO LN -T2 L, SBTHEZ ik
for L, I MRS L ORI O Nk & 104
ZEIC ko TGO EREFE R &
DSHIR D FTREME @ & B X 72

fEsk A DD S - EAIMERE O 5 B,
2 g BB e TR & 72 S i PER X MRSA @
14 (38.6%) OATHY, figk BizkBW\ThH
P aeruginosa 7’ 144 (71.1%) DHThHo7-.
ERAIE TR, FEREITRS B2V, i
B A 3 KON B Ok N CIEAIMNE B 23 & AE L
TV AREMEIEE L 2V EE 2 bz, ARl



ARG L, PUHER 5 21T > TWOIE RN
ol Z b REIREN M B TH - 72
Zb, REMEORE RALE (KUEYIBROHEIE AL
&) 22 TV DENRN -T2 k72, H
WAISIBILIAN D Y 2 7 372005} 58 D FH T
oo FERITERMBEEEL TNz &b,
PR T X DEBILEIZIR Y 3 0, BMEHZ B
LRI UL ANJE R, £, ERALE
LB NIEFH D NI & HIBR L T 2 Jisx 23
22w, FEERORIMEIL, TEEEITm VA,
ZOMD Y A7 R A DIRNFNRZ. TR
A OFERLE T TP OFHMEN 6.6g/dl,
Alb O¥fEIE 3.8 g/dl LFIRIEITIZE AL
OFRAENRIFTH Y, FIEELI LG ST
HRME BT, fiik B I2BWTHHA
OB RALNIZZ END, &5 HRE0
VL DI D03, Fra Clsme - THEAMRE I
B Ui, AIMHER T E LI < W RTEEMEDS
bD LRI T,

e MREH O PR A Tl 2 Misk FEfi L T b
ESBL AR IR S o iz, FendE OB
AR IV CHEMEMR RO IR R A % 5
ML= Z A, MERIZEVRRDEDD 9.7%
~52.4%DEET ESBL FEAE SR Sz
EOWEND D Z LoD, EERAEORERIC L
DERE Y 27 RFIERELS ED D AREMEDN &
5.

F7z, FEERIAI SO ESBL EEARE ORI
FITHERRIC LV RESERD Z &0 D, fugkfr
PEORFERRELEADETRHNT D ENEHE
LEZILND.

E. #&m

BLRE R OFRAERE L TIE, B 5 22 SRR
RENCBIET D/ & N2 2oz, 5
DFEEMSE L, AREDOANBEHLST LT
7 & O LRE K T2 W3 2 & 25k 5 v hE
PEDS I & B 2 72 FEANHE B O PR R T % B
BMITTHUE, Mk ECR B Fr kI A - 72
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F. WFsesssE
1. FwCHE#R
1) /B TEE, B - il s
R BT B AN B AR 0 FERe & 1R
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JEA B RL EF e B 4 G - YuiiE &U%%@%ﬁﬁl%ﬁ@ﬁ #H3)
%*DEQEEZ ﬁa? WFE S

T 1E 7291 3IEIR 0 72 8 @ Diagnostic Stewardship @ T.9¢ & #E=HE(LIZ B4 5 BF5E

WHIE A T RS JUNRTRbE AR BIRRR AR AR

e E

FEAMPE R R R IZ BN T, AEMREED O OIFHRIIARAI K ThH 5. IEH, Antimicrobial
stewardship program (ASP) (Z Diagnostic stewardship (DS) #flA&HOHE7-H 0 AN E
EHThDHZ ENWEINTNS. DS (FRERTOBE ) 22 AR & IR A% O REYYEZIR I A
M7 £ TEEL, MAEVREENLD TRETRENETHLD. LirL, HllhsR 2L

IZERERE N R D5 C, BMEMREE CIIMERMZENH LONBIRTH Y, MEMRAED
PRI IS L iRE & LGRS T & 7.

AWFFETIE, MEREEOERECIZT T DS A4 N () ZEKRL, MAEMREOZEE(L
75§5E1Ef£?ﬁ$@i§?ﬁ’?, FEANMPEE SR ICA A2 AT Z & 2 BIRT.

A, WFFEER B. Wk

AMR %} <° Antimicrobial stewardship WAEYREIZB T 2EE 70 —I12BWT, i
program (ASP) IZERRMELLAI G ZINT 57 FOBURHEZITo72. DS IZBT 2 HfE<,
T, AEMBREEICRD b EENTZE L A%EY ﬁ‘ﬂ@f“%%ﬁé%*ﬁﬁi@ﬁﬁ TR
TW5. (EROBREIZMA, HREDNEE B, (ZBIE S ME R, BREICRIT S AR,
Bl FA, EEONESZ Aok, o ] R O SKA Wlﬁ‘l%*ﬁﬁ% T ETHEMT
EEfTHEOESWBRA RO b TnD. 2 LD, MAE®RIZIBIT D Selective

%13 Diagnostic stewardship (DS) & L C, reporting P EED RE LIZHOWT, T U7
ASP LA EDELREEHERRETHD. — MOHEZZ B L7z, BURFRE ORE R D

DS IZMRARTOE Y e RAREN S MEK O DS HA FEERICHET COME L, 1Elk%
YIEDII AR mEE TEET, EMKRE s T 5.

ENWD TRETRENETH DN, 2016 F

IR SN2 WHO g5 TH, DS & (fim BRE ~DELEE)

7 MIEEHSICRE#EES TV W E RS z&b}%%mﬁﬁmﬂ@%ﬁacfﬁﬁéﬁ%f%

nTns. &b, lmw?ﬁé%iﬁﬁgai, Hh , EADSERBIFTRE AT — 2 IXELY b7,
RO I L ERRBREE N A2 D R Vi &%/A%&a‘é% 1%, BERRA A E TE R
AR OEAELITHE L VERE L L TR u& WEOREL, T — X DIRREDOEX U T 4
EnT&-. R 2 RS L 7.

ABFFETIE, AR A = ORI T T
DS A N (%) Z1E L, A= OB, C. WFIERA
1 IE 7 BT S 0D TR RS0 B A i 2 7 e SR LA BHIE~DOT o r— FNER EE2F Lo,
BRI D Z EEHIET. DS O, BURTERMTE TND Z 948
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BOMEELR L EFE L.
2019 4F 5 A IZEA NG
i CaE 53 Misk|ZFEhE LA TIE, DS
DFREIL 66% TH 7=, E£7-, AMR &I
B DMEMBREDO S MBI iR XFRE L
LT, MIEDSEFRES, MiERFO =2 A bR
ZEiFbohle, BEERICREKDOY V=7 g o b—
VEEALTWDHERIZ 79% TH 0, 5%,
ANEBEZTWVWDHLFRN 18.6% Th - 7-.
Selective reporting % i A L T 5 i 5% 1%
24%, 51k, Efiz B 2 TV Dl 1% TH
-7z,

F 7, HuEk, BRI 2R B R

HEICFHRH L TCWOINELRE LIRE, 77
LYLETRE T T 2 EEORLTIEDBENR,
Fapa A NEHIT 5 2 ENTE 2. 3

R e DHLHm

MRS ROWETTIES, G A MZ
DNTh, Miak T & DR R LT,

FRAEDOKER, DS ORI KPR DOMAE
MRAEETH 100%Tid7e <, DS OHLY kA4
IIhERk = & DEERO . £, RIROSEE

PUILEM L TWTHERRIZT 4 — Ry 7 T
X TR WELIRSC, BRRIZED D IZ Wi E
DEEH SN TN 722 EORREDA G N7 -

ﬁhﬁﬁ 2B\, DS OEMEEE A5 T
<, 5% I 51T DS OFfREE % KD T < JEH)
DOMLEEN TR I N, o,
reporting OE AL, figk DIRPLIZ L Y K& <
Hipn Z e BEES N, AT 5 AR
@EVX7JWMMRL%i5_kﬁWL
Selective reporting {22V T DS 4 K(Z)IZ
FLE T B BRIZ1E, CLSI @ Group category

(Group A: J5HI#HE, Group B: SRR E
Group C: fiBRHE) 28 M 2 6% 2 5e#
THEIICHBTS.

Flo, TUor— MERLY, < OWMEDKR

Selective
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Abstract

Background: To clarify the molecular epidemiology of carbapenem-resistant £nterobacter cloacae complex (CREC)
and the risk factors for acquisition of carbapenemase-producing £. cloacae complex (CPEC).

Methods: Using clinical CREC isolates detected in a Japanese university hospital over 4 years, carbapenemase
production was screened with phenotypic methods. Carbapenemase genes were analysed by PCR and sequencing.
Molecular epidemiological analyses were conducted with repetitive extragenic palindromic (REP)-PCR and
multilocus sequence typing (MLST). CRECs were identified to the subspecies level by hsp60 sequencing. Whole-
genome sequencing of plasmids was conducted. A case-control study was performed to identify risk factors for
acquisition of CPEC among patients with CREC.

Results: Thirty-nine CRECs including 20 CPECs carrying blayp were identified. Patients with CPEC had longer
hospital stay before detection (26.5 days vs. 12 days, p = 0.008), a urinary catheter (odds ratio [OR], 5.36; 95%
confidence interval [Cl], 1.14-30.9; p = 0.023), or intubation (OR, 7.53; 95% Cl, 1.47-53.8; p = 0.008) compared to
patients without CPEC. Four genetically closely related CPEC clusters were observed, which showed that three of
four CPEC clusters corresponded to E. asburiae (ST 53), E. hormaechei subsp. steigerwaltii (ST 113 and ST 1047) and E.
cloacae subsp. cloacae (ST 513) by MLST and hsp60 sequencing. Seven representative plasmids shared structures
with class | integron containing blape-1 and IncHI2A replicon type.

Conclusions: A longer hospital stay, presence of a urinary catheter, and intubation are risk factors for CPEC
acquisition. In addition to horizontal transmission of genetically indistinguishable CPECs, IncHI2A plasmid carrying
blayp-1 appeared to be transferred among genetically different ECs.

Keywords: Molecular epidemiology, Carbapenem-resistant Enterobacteriaceae, Carbapenemase-producing
Enterobacteriaceae, Enterobacter cloacae complex, B-Lactamase, Carbapenemase, Repetitive extragenic palindromic
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Background

The emergence of carbapenem-resistant Enterobacteria-
ceae (CRE), especially carbapenemase-producing Entero-
bacteriaceae (CPE), has been increasing worldwide and
is a clinical and public health threat [1]. Since September
2014, CRE infectious diseases have been involved in
Category V Infectious Diseases identified by the Act on
Prevention of Infectious Diseases and Medical Care for
Patients Suffering Infectious Diseases in Japan. The
National Epidemiological Surveillance of Infectious Dis-
eases and Japan Nosocomial Infections Surveillance
(JANIS) by the Ministry of Health, Labor and Welfare of
Japan have been implemented for CRE using the criteria
of either meropenem-minimum inhibitory concentration
(MIC) 22 pg/mL or cefmetazole-MIC =64 ug/mL, in
addition to imipenem-MIC 22 pug/mL. The annual report
from JANIS 2017 showed that the prevalence of CRE is
relatively low (0.27%). About half of CRE involves
Enterobacter species (mainly Enterobacter cloacae com-
plex (EC)). IMP-type B-lactamase is the most common
carbapenemase in Japan [2, 3]. The latest results of sur-
veillance of Japanese CRE in 2017 revealed that 239 CPE
strains (28%) were detected, and 227 CPE strains carried
blapp, of which EC was the most common (74 strains).
The IMP genotype was assessed in some strains, and
IMP-1 (44%) and IMP-6 (56%) were detected [4].

CRE has been analysed predominantly in Klebsiella
pneumoniae (KP) because of the initial global spread
of CRE of KPC-type p-lactamase-producing KP
strains. Most CRE research has focused on fre-
quently detected species such as KP and Escherichia
coli [5]. Among CRE, CPE bacteremia has a four-
fold higher mortality rate within 14 days comparing
to non-CPE CRE bacteremia [6]. It has been sug-
gested that CPE is more likely to spread than non-
CPE, and it is listed as one of the important
research themes for infection control [7]. Recent
meta-analyses of the clinical epidemiology of CRE
showed that CREC is the second most common spe-
cies among the studies that focused on a single spe-
cies of the Enterobacteriaceae family [8]. In Japan as
well, CREC is the second major species of CRE, and
molecular characterization of CREC clinical isolates
has been reported [9-11]. Further understanding of
the molecular epidemiology of CREC and investiga-
tion of carbapenemase gene-carrying plasmids, which
is the most important resistance mechanism of
transmission, are needed to prevent the spread of
CREC.

This study aimed to clarify the molecular epidemiology
of CPEC isolates and their plasmids carrying carbapene-
mase genes detected in Nagoya University Hospital (NUH)
and to analyse the risk factors for CPEC acquisition com-
pared with CREC without carbapenemase production.

(2019) 8:126
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Methods

Study design and population

This was a single-centre, retrospective, observational
study of hospitalized patients with positive cultures of
CREC from April 1, 2012 to March 31, 2016 at NUH, a
1,035-bed tertiary acute care hospital in Japan. The first
CREC isolate from a patient at NUH during the study
period that met the CRE surveillance definition in Japan
was included [3]. A case-control study was conducted to
identify risk factors for acquisition of CPEC between pa-
tients who acquired CPEC and those who acquired non-
CPEC.

Data collection

Patient information was retrieved from patient electronic
medical records. The parameters included demograph-
ics, background conditions and comorbidities, recent
health care-associated exposure (such as stays in health
care facilities), invasive procedures, the presence of in-
dwelling devices, exposure to antimicrobials within 3
months prior to isolation of CREC, and the clinical out-
come. Infectious clinical diagnosis was determined ac-
cording to the information present in medical charts
recorded by the attending doctor. The patients were de-
termined to be colonisers if they did not have any signs
or symptoms of infection based on information in their
medical charts.

Microbiological methods

Primary identification of bacterial species and anti-
microbial susceptibilities was performed using an
automated identification and susceptibility testing
system (MicroScan WalkAway; Beckman Coulter,
Brea, CA, USA) according to Clinical and Laboratory
Standards Institute guidelines (document M100-S22),
with dry plates (Beckman Coulter) in each case. EC
isolates that showed either meropenem-MIC >2 g/
mL or cefmetazole-MIC >64 pg/mL, in addition to
imipenem-MIC 22 pug/mL, according to the definition
by the Act on Prevention of Infectious Diseases and
Medical Care for Patients Suffering Infectious Diseases
for CRE in Japan, were included [3].

Screening of carbapenemase and sequencing of the
carbapenemase gene

CRECs were screened to detect carbapenemase produc-
tion using disc synergy tests, specific inhibitors, and the
modified carbapenemase inactivation method (mCIM)
[12]. All mCIM-positive CRECs were screened for the
presence of blayyp.1, blapnp.s blanpam.1, blaviv.s and
blaxpc genes using PCR with primers as previously de-
scribed [13-15]. When an isolate tested positive for the
carbapenemase gene, its PCR product was sequenced at
a commercial laboratory (Eurofin Genomics, Tokyo,
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Japan) and assembled with Sequencher DNA sequence
analysis software (Gene Codes, Ann Arbor, MI, USA).
Using its consensus sequence, the type of IMP was de-
termined with BLAST (https://blast.ncbinlm.nih.gov/
Blast.cgi).

Repetitive extragenic palindromic polymerase chain
reaction (REP-PCR)

DNA was isolated with an UltraClean Microbial DNA
isolation kit (MoBio, San Diego, CA, USA) and used for
experiments with the Enterobacter spp. fingerprinting kit
(bioMerieux Japan, Tokyo, Japan) per the manufacturer’s
procedure. PCR products were separated by electrophor-
esis using microfluidic lab-on-a-chip (Agilent Bioanaly-
zer 2100; Agilent, Santa Clara, CA, USA). Results were
analysed using DiversiLab (bioMerieux Japan) on-line
software employing the Pearson correlation method,
which places more emphasis on the presence or absence
of bands than on their intensity. ECs with a similarity of
fingerprinting less than 95% were considered genetically
different, and isolates with a similarity of >98% were
considered indistinguishable [16]. Isolates with a similar-
ity between these values were judged manually using the
pattern overlay option in the software. Isolates that were
indistinguishable by DiversiLab testing belonged to
clusters, and horizontal transmission was defined when
an indistinguishable CREC was detected in different
patients.

hsp60 PCR and sequencing

Amplification of hsp60 was accomplished using previ-
ously described primers and conditions [17] with DNA
extracted with the Cica Geneus DNA Extraction Re-
agent (Kanto Chemical, Tokyo, Japan). DNA sequen-
cing was performed at a commercial laboratory
(Eurofin Genomics) and assembled with Sequencher
DNA sequence analysis software (Gene Codes). Based
on the neighbour-joining tree of the /sp60 sequences,
detailed bacterial names were determined from 12
genetic clusters and an unstable sequence crowd using
ClustalW  (http://clustalw.ddbj.nig.ac.jp/). Reference
strains and type strains were used for neighbour-
joining tree of the hsp60 sequences, and the genotypes
were determined according to Hoffmann et al [17]. To
identify members of E. cloacae complex to subspecies
level, species and subspecies were referred to Chavda
et al based on Asp60 cluster result [18].

Multilocus sequence typing (MLST)

DNA was isolated with Cica Geneus DNA Extraction
Reagent (Kanto Chemical). Seven housekeeping genes
were amplified using primer sets according to the
method previously reported [18, 19]. DNA sequencing
was performed at a commercial laboratory (Eurofin
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Genomics) and assembled with Sequencher DNA se-
quence analysis software (Gene Codes). Using its con-
sensus sequence, the sequence type (ST) was determined
with the Enterobacter cloacae locus/sequence definitions
database (https://pubmlst.org/bigsdb?db=pubmlst_ecloa
cae_seqdef). If the sequence did not match the existing
ST, new alleles and MLST profiles were registered in
the Enterobacter cloacae locus/sequence definitions
database (https://pubmlst.org/bigsdb?db=pubmlst_ecloa
cae_seqdef).

Whole-genome sequencing

Plasmids carrying blapp.; from seven representative
isolates were subjected to whole-genome sequencing
analysis on a MiniSeq system (Illumina, San Diego,
CA, USA), and MinION nanopore sequencer (Oxford
Nanopore Technologies, Oxford, UK) using the SQK-
RBKO004 kit and R9.4 flowcells to obtain complete se-
quences of plasmids carrying the blapp, gene. De
novo assembly was performed with Unicycler [20] or
Miniasm [21], error correction using Illumina reads
with Unicycler or CLC Genomics Workbench v9.5.3
(QIAGEN, Hilden, Germany), and coding sequence
(CDS) annotation with the PATRIC server (https://
www.patricbrc.org). Linear comparison of blapp.,-car-
rying plasmid sequences was performed with BLAST
and visualized with Easyfig (http://mjsull.github.io/
Easyfig/). The blapp., gene, other antimicrobial resist-
ance genes, type IV secretion system-associated genes for
conjugation detected by the T346Hunter server [22], and
mobile gene elements detected from CDS annotations
were indicated.

Statistical analysis

All analyses were performed using EZR [23]. The associ-
ation of categorical variables with CREC patients was
performed using Fisher’s exact test. For continuous data,
Mann-Whitney tests were applied appropriately. Statis-
tical significance was considered when the p-value was
less than 0.05.

Results
A total of 39 patients with non-duplicate CREC isolates
were identified during the study period. Twenty CPECs
among 39 CRECs were revealed with mCIM, and
blapp1 was identified in all CPEC isolates with negative
PCR results for blapp.o, blanpa.1, blayinv.o, and blaypc.
The annual incidence of the CPEC cases among CREC
cases is shown in Fig. 1. The number of CREC cases was
six in the first year and ten to eleven cases per year in
the subsequent 3 years. About half of CREC was CPEC
every year during the study period.

Baseline characteristics and prior health care exposure
of the patients with CPEC and non-CPEC are shown in
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Fig. 1 Annual incidence of carbapenem-resistant Enterobacter
cloacae complex cases from April 2012 to March 2016 in Nagoya
University Hospital. Abbreviations: CPEC, carbapenemase-producing
Enterobacter cloacae complex

Table 1. CREC isolates were detected most commonly in
patients aged 65—79 years old. Almost all individuals had
at least one underlying comorbid condition, and ap-
proximately 75% had a history of surgery. Patients with
CPEC were more likely to have had a longer hospital
stay (26.5 days vs. 12 days, p = 0.008), to have had a urin-
ary catheter (odds ratio [OR], 5.36; 95% confidence
interval [CI], 1.14-30.9; p =0.023), and to have been
intubated (OR, 7.53; 95% CI, 1.47-53.8; p = 0.008) before
a positive culture result.

The distributions of the culture source, infection
types, and outcome of CREC cases are shown in
Table 2. CRECs were commonly isolated from non-
sterile samples (34/39; 87.2%), and CPECs were
detected more frequently from sputum than non-
CPECs (OR, 4.40; 95% CI, 0.94-25.0; p =0.048).
About a half of CREC cases, including five cases (5/
39; 12.8%) detected from sterile sites, were consid-
ered the cause of infection (21/39; 53.8%), and pneu-
monia (7/39; 17.9%) and peritonitis (6/39; 15.4%)
were the most common.

About half of CREC patients (17/39; 43.6%) required a
stay in the intensive care unit within 7 days after CREC
was cultured, but no significant difference was found be-
tween CPEC and non-CPEC cases. Regardless of the cul-
ture source, the mortality rate within 30 days or during
hospitalization did not differ significantly between CPEC
cases and non-CPEC cases.

A molecular epidemiological study with REP-PCR,
hsp60, and MLST was performed on all CREC isolates
(Fig. 2). REP-PCR differentiated 27 unique genotypes
including four CPEC clusters (isolates No. 11-13, No.
15-19, No. 28-29, and No. 30-34) with a similarity
cut-off >95%. Three of four genetically similar CPEC
clusters consisted of isolates detected in different years
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or from patients without an apparent epidemiological
relationship. hsp60 sequencing analysis revealed 10 of
the 12 genotypes described so far.

Isolates belonging to cluster VIII (=E. hormaechei
subsp. steigerwaltii) were the most common, account-
ing for 33.3% [13] of all isolates, followed by those be-
longing to cluster I (= E. asburiae) (9/39; 23.1%). Only
one isolate (2.6%) was not classified in Hoffmann clus-
ter. Cluster VII (= E. hormaechei subsp. hormaechei),
cluster X (=E. nimipressuralis) and cluster XII (=E.
cloacae subsp. dissolvens) were not identified in the
isolates of this study.

On the other hand, MLST analysis identified 31
unique STs, including 11 novel STs (ST 1043 to ST
1053). Isolates belonging to ST 113 were the most
common, accounting for 17.9% (seven) of all isolates,
followed by ST 53 (6/39, 15.4%). ST 113 and ST 1047
were different in only one of seven loci with seven single
nucleotide polymorphisms. Other STs were different in
at least three of seven loci.

Both MLST and hsp60 sequencing resulted in a simi-
lar clustering pattern as REP-PCR and showed four
CPEC clusters that corresponded to cluster 1 (= E.
asburiae, ST 53), cluster VIII (=E. hormaechei subsp.
steigerwaltii, ST 113 and ST 1047) and cluster XI (= E.
cloacae subsp. cloacae, ST 513).

With reference to the phylogenetic tree, whole-
genome sequencing was performed with seven repre-
sentative strains (isolates No. 6, 11, 20, 28, 30, 32,
and 35), and analysis of their plasmids was carried
out (Table 3).

Six plasmids except for pNUH14_ECL028_1 had almost
identical conjugation elements, mobile elements, and a
class 1 integron containing blapp.1, aac(6’)-Ilc, and sull
(Fig. 3). pNUH14_ECLO028_1 also had a class 1 integron
containing blapp.y, sull, and aac (6°)-1a instead of aac
(6°)-Ilc, and did not have identical conjugation elements
and mobile elements compared with the other six plasmids.
The insertion sequence ISKpn7 was located upstream of a
class 1 integron, and the insertion sequence ISI was
located downstream of the integron in five plasmids
(pNUH12_ECL006_1, pNUH13_ECL030_1, pNUHI15_
ECL035_1, pNUH15_ECL032_1 and pNUH15_ECL020_
1). All seven plasmids carry heavy metal resistance genes
for mercury, arsenic and tellurite. All plasmids except for
pNUH15_ECLO011_1 carry HipBA toxin/antitoxin system.

The data have been deposited with links to BioPro-
ject accession number PRJDB7521 in the DDBJ Bio-
Project database. BioSample metadata are available
in the DDBJ BioSample database under accession
numbers SAMDO00143514 to SAMDO00143520. The
sequence data of plasmids are available in the DDBJ/
EMBL/GenBank databases under the accession num-
bers AP019382 to AP019388.
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Table 1 Baseline characteristics and health care exposure of carbapenem-resistant Enterobacter cloacae complex cases

CREC (n=39) OR (95% Cl) p
CPEC (n=20) Non-CPEC (n=19)
Baseline characteristics
Female sex 8 7 1.14 (0.26-5.05) 1
Age (years), median (range) 65 (0-82) 71 (0-89) 0.112
Age group (years) 0431
0-18 3 1
19-49 3 1
50-64 4 2
65-79 8 13
280 1 2
Days from admission to positive culture (days), median (range) 26.5 (1-352) 12 (0-52) 0.008
Underlying conditions 20 17 0.231
History of surgery 17 12 3.20 (0.58-23.2) 0.155
Any malignancy 049 (0.10-2.12) 0333
Chronic renal insufficiency 4 4 0.93 (0.15-6.04) 0.939
Neurological disorder 5 3 5(028-133) 0.695
Congestive heart failure 3 4 0.67 (0.08-4.67) 0.695
Diabetes 3 3 0.94 (0.11-8.11) 1
Transplant recipient 3 1 3.09 (0.22-176) 0.605
Cirrhosis 1 1 0.95 (0.01-784) 1
Decubitus or pressure ulcer 0 1 0487
Chronic lung disease 1 0 1
Liver failure 1 0 1
Urinary tract problems or abnormalities 0 1 0487
Myocardial infarction 1 0 1
HIV positive 0 1 0487
Health care exposure
Administration of antibiotics within 30 days 18 16 7 (0.17-22.3) 0661
Acute care hospitalization within 3 months 10 13 047 (0.10-2.03) 0.333
Indwelling devices (2 calendar days prior to culture) 18 12 5.03 (0.78-57.7) 0.065
Central venous catheter 12 7 2.50 (060-11.4) 0.205
Nasogastric tube 1 7 2.06 (0.49-9.17) 0.341
Drainage tube 9 8 2 (0.27-4.80) 1
Intraperitoneal drainage tube 6 6 0.93 (0.19-4.50) 1
Chest drainage tube 4 1 434 (0.38-233) 0342
Percutaneous transhepatic biliary drainage tube 3 1 3.09 (0.22-176) 0.605
Endoscopic nasobiliary drainage tube 1 2 0.46 (0.007-9.51) 0.605
Urinary catheter 12 4 5.36 (1.14-30.9) 0.023
Intubation (include tracheostomy) 12 3 753 (147-538) 0.008
Haemodialysis 2 4 0.43 (0.03-3.46) 0.407

Note. OR Odds ratio, C/ Confidence interval, CREC Carbapenem-resistant Enterobacter cloacae complex, CPEC Carbapenemase-producing Enterobacter

cloacae complex

23



Tetsuka et al. Antimicrobial Resistance and Infection Control

(2019) 8:126

Page 6 of 10

Table 2 Culture source, clinical diagnosis, and outcome among carbapenem-resistant Enterobacter cloacae complex cases

CREC (n=39) OR (95% Cl) p
CPEC (n=20) Non-CPEC (n=19)
Culture source
Sterile site 2 3
Blood 1 2 046 (0.007-9.51) 0.605
Abscess 1 0 1
Vascular graft 0 1 0487
Non-sterile site 18 16
Sputum 1" 4 440 (0.94-25.0) 0.048
Peritoneal fluid (not punctured) 2 4 043 (0.03-3.46) 0.407
Urine 1 3 0.29 (0.05-4.02) 0.342
Bile 1 2 046 (0.007-9.51) 0.605
Oral swab 0 1 0487
Stool 2 3 0.60 (0.04-5.96) 0661
Clinical diagnosis
Colonisation 1 7 2.06 (0.49-9.17) 0.341
Infection 9 12
Pneumonia 5 2 2.76 (0.38-33.1) 0407
Peritonitis 1 5° 0.15 (0.003-1.60) 0.092
Pyelonephritis 0 3 0.106
Bacteremia 1 2° 0.46 (0.007-9.51) 0.605
Cholangitis 1 0 1
Vascular graft infection 0 1 0487
Abscess 1 0 1
Outcome
Required intensive care unit stay in the 7 days after positive culture 10 7 1.67 (0.40-7.48) 0523
Died at the end of the 30-day evaluation 1 2 0.46 (0.007-9.51) 0.605
Among sterile site positive culture 0 1
Among non-sterile site positive culture 1 1
Died during hospitalisation 3 2 148 (0.15-19.9) 1
Among sterile site positive culture 1 1
Among non-sterile site positive culture 2 1

?One case had peritonitis with bacteremia

Note. OR Odds ratio, C/ Confidence interval, CREC Carbapenem-resistant Enterobacter cloacae complex, CPEC Carbapenemase-producing Enterobacter

cloacae complex

Discussion

Molecular  epidemiological analysis and genetic
characterization of CREC and risk factors for CPEC ac-
quisition over 4 years in a Japanese university-affiliated
hospital were performed. Among the patients in whom
CREC was detected, long-term hospitalization, the pres-
ence of an indwelling urinary catheter, and intubation
were associated with isolation of CPEC. Comparison of
the fingerprinting patterns by REP-PCR with MLST and
hsp60-based genotyping showed general concordance
except for isolate No. 39. REP-PCR experiments were
conducted repeatedly, but the results were same. The
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reason why only this isolate did not show concordance
is unclear. Molecular epidemiological analysis revealed
that genetically indistinguishable CPECs were detected
from patients without any epidemiological relationship
who were hospitalized in different years, suggesting hori-
zontal transmission, whereas non-CPECs were mostly
genetically distinguishable. All CPECs carried blapp.1,
and interestingly, even genetically distinct CPECs carried
highly similar IncHI2A plasmids harboring blapp.;.
These results suggest that the spread of CPECs in the
hospital was due to complex mechanisms of a combin-
ation of clonal and plasmid transmission. Although we



Tetsuka et al. Antimicrobial Resistance and Infection Control (2019) 8:126 Page 7 of 10
<
Diversilabv36 hsp60-based
Analysis Report sea 1501t NO. Month  Year  genetic cluster _hsp60-based speciesand subspecies? ST Carbapenemase
— |l Il | May 2013 |l E. kobei 54 -
—z [l 11 Feb 2013 |l E. kobei 125 <
—3 Oct 2015 I E. kobei 54 5
|~ I | July 2013 Not defined Not defined 1045> -
—s e Apr 2013 1l E. hormaechei 78 -
— e I | Sep 2012 1l E. hormaechei 78 IMP-1
— 7 | Jul 2015 I E. hormaechei 78 IMP-1
— 3 I | Jul 2013 VI E. hormaecheisubsp. steigerwaltii 1044> -
=9 i Jan 2013 Vil E. hormaecheisubsp. steigerwaltii 662 -
— 10 i Feb 2013 VIl E. hormaecheisubsp. steigerwaltii 175 .
o [ Apr 2015 VIl E. hormaecheisubsp. steigerwaltii 113 IMP-1
<[ a2 ||l May 2013 VIl E. hormaecheisubsp. steigerwaltii 113 IMP-1
[l 13 i Apr 2015 VI E. hormaecheisubsp. steigerwaltii 10470 IMP-1
— 14 I Nov 2014 Vil E. hormaecheisubsp. steigerwaltii 113 IMP-1
s I Apr 2014 VI E. hormaecheisubsp. steigerwaltii 113 IMP-1
16 I Apr 2014 Vil E. hormaecheisubsp. steigerwaltii 10470 IMP-1
17 | ] Jul 2013 VI E. hormaecheisubsp. steigerwaltii 113 IMP-1
[ 18 | | Jul 2013 VIl E. hormaecheisubsp. steigerwaltii 113 IMP-1
19 Il Sep 2013 Vil E. hormaecheisubsp. steigerwaltii 113 IMP-1
— 20 Il Jul 2015 Vil E. hormaecheisubsp. steigerwaltii 1047° IMP-1
— 21 [1I11] Aug 2015 IV E. cloacae complex 971 -
- — 22 ({10! Jul 2015 IV E. cloacae complex 10516 -
— 23 N Apr 2013 IV E. cloacae complex 10430 -
— =24 101l Aug 2015 X E. cloacae complex 10520 -
— 25 |0 Mar 2015 V E. ludwigii 10500 -
— 26 (Al Mar 2015 VI E. hormaechei subsp. oharae or E. xiangfrangensis ~ 1053® -
2% I Aug 2014 VI E. hormaechei subsp. oharaeor E. xiangfrangensis ~ 331 -
E 28 [ni Nov 2014 XI E. cloacae subsp. cloacae 513 IMP-1
29 I Oct 2014 XI E. cloacae subsp. cloacae 513 IMP-1
so || ] ] Apr 2013 | E. asburiae 53 IMP-1
31 | | | Feb 2013 | E. asburiae 53 IMP-1
3z ||| | | Apr 2015 | E. asburiae 53 IMP-1
ES I {1 100 N | | Jun 2012 | E. asburiae 53 IMP-1
s« Il 101 Feb 2014 | E. asburiae 53 IMP-1
—3s |[[I] 1l I Jan 2015 | E. asburiae 53 IMP-1
- —3e [IITNIIT I Apr 2015 | E. asburiae 162 -
C 37 [T W sep 2014 | E. asburiae 1049 -
— 38 | Jul 2013 | E. asburiae 1046 -
— 39 Jun 2014 IX E. cloacae complex 1048° -

% Similarity

Fig. 2 Phylogenetic tree based on repetitive extragenic palindromic (REP)-PCR of carbapenem-resistant Enterobacter cloacae complex with hsp60-
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Genetic relatedness was determined by a similarity cut-off > 95%. *Species and subspecies were determined with reference to the report by
Chavda et al. °Newly registered in this study

detected no single major clone like ST 235 in K. pneu-
moniae, among CRECs, CPECs were more likely to be
clonally spread. As shown in this study, the clonal char-
acteristics of patients who acquired CPEC compared
with patients with non-CPEC, such as prolonged

hospitalization or indwelling devices like a urinary tract
catheter or intubation, may indicate a greater chance for
acquiring of CPECs. Moreover, plasmid analysis of the
representative CPEC isolates revealed common back-
bone structures, IncHI2A replicon type, class I integron

Table 3 Replicon type, integron type, antimicrobial resistance genes, heavy metal resistance genes and toxin/antitoxin system on
the analysed plasmids

Plasmid Host Plasmid Integron Antimicrobial resistance genes Heavy metal resistance genes Toxin/
replicon type Mercury Arsenic Tellurite antitoxin
system
pNUH12_ECLO06_1 6 IncHI2A Class 1 aac(6')-llc, blapp-, gnrBé, sull, tet(B) + + + HipBA
pNUH15_ECLOT1_1 11 IncHI2A Class 1 aac(6')-llc, blaye-,, gnrB6, sull, tet(B) + + + -
pNUH15_ECL020_1 20 IncHI2A Class 1 aac(6')-llc, blaye-, gnrB6, sull, tet(B) + + + HipBA
pNUH14_ECL028_1 28 IncHI2A Class 1 aac(6')-la, blayp-,, sull + + + HipBA
pNUH13_ECL030_1 30 IncHI2A Class 1 aac(6')-llc, blaye-, gnrB6, sull, tet(B) + + + HipBA
pNUH15_ECL032_1 32 IncHI2A Class 1 aac(6)-llc, blayp-,, sull, tet(B) + + + HipBA
pNUH15_ECL035_1 35 IncHI2A Class 1 aac(6')-llc, blape-,, gnrBé, sull, tet(B) + + + HipBA

25
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shown, and the structures are almost identical in six plasmids, except

containing blapp.; and heavy metal resistance genes
and toxin/antitoxin system. Intriguingly, this structure
was highly similar to that of pMTY11043 IncHI2 de-
tected from Enterobacter hormaechei (GenBank acces-
sion number AP081352.1) reported in Tokyo, Japan [9].
As reported in the study [9], the IncHI2A plasmids may
be more likely to have common genes for toxin-
antitoxin systems and heavy metal resistance, resulting
in maintenance of the plasmids, especially in hospital
environments [24, 25]. As few studies about CPECs have
analysed their plasmids [9, 26, 27], further investigation
of molecular epidemiology and plasmid distribution of
CPECs at a regional or countrywide level is warranted.
The tendency for clonal transmission of CPECs pre-
sented in this study supported the validity of infection
control policies focusing on CPE according to the CPE
Toolkits published by the Centres for Disease Control
and Prevention of England [28, 29]. In our hospital, ac-
cording to the instructions from the Ministry of Health,
Labor and Welfare in Japan, once a CPE not non-CPE
CRE, was detected, active surveillance culture of the
inpatients in the same ward as the index case was
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conducted for early detection of asymptomatic carriers.
In addition, stringent contact precautions were imple-
mented in both colonised and infected patients to pre-
vent further transmission [30]. However the results of
transmission of CPECs between patients hospitalized in
different periods and without any apparent epidemio-
logical linkage pose some challenges for infection con-
trol in our hospital. Hidden environmental sources such
as sink drainage could exist [31, 32], although previous
environmental cultures at the responsible intensive care
unit and wards found no contamination (data not
shown).

This study has some limitations. First, the study was
performed at a single centre, and the results cannot be
generalized to other institutions. Second, only the E. clo-
acae complex was targeted in this study among CRE.
Whether this result can be applied to other Enterobacte-
riaceae is unknown.

Conclusions
Molecular epidemiology and the genetic background of
plasmids conferring carbapenem resistance showed
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horizontal transmission of some clones and plasmids
with a common backbone of the IncHI2A replicon type
and class I integron containing blapyp_;. Risk factors for
CPEC acquisition are a longer hospital stay and use of
indwelling devices, especially intubation and a urinary
catheter. Early detection of CPEC and strict infection
control measures upon detection including active sur-
veillance culture for asymptomatic carriers are necessary
to minimize the transmission of CPECs.
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BE B WEH  PETS Fil
==L 3 1533.0758 511.025 18.4765
B 56 1548.8575  27.658 pil(Prob>F)
SHEESEH) 59  3081.9333 <0001

AT A—FHE(E
b | HEE mess till pili(Prob>|t|)
5] 16.537634 1.873317 8.83 o o i .
Time_£4k  0.0709677 0.110033  0.64 0.5250 =0 HLEE{EJ h :Rb'tl"t
WAk -4.540527 2.718054 -1.67 0.1004. BHREALY F9,

Time_#A#% -0.429366 0.156883 -2.74

6. FEROBRIREITI.
BIARER (sample 7—4.xIsx) OIFERAFIR FREETI) 12S8RTZE0,
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Table 1. Changes in Antimicrobial Use Before and After the Implementation of Postprescription Review and Feedback Analyzed by Interrupted Time
Series Analysis®

Days of Therapy per 1000 Patient-Days per Month

Baseline Trend in Slope in the

the Preintervention Intervention
Antimicrobials Period (95% CI) P Period (95% CI) P Change in Slope P
Carbapenems —0.73 (-0.89 to -0.57) <.001 —0.003 (-0.06 to 0.06) .92 0.73 (0.565-0.91) <.001
Piperacillin/tazobactam -0.04 (-0.31 to 0.24) 80 -0.24 (-0.33 to -0.15) <.001 —-0.20 {-0.49 t0 0.08) .16
Cefepime 0.12 (-0.10 t0 0.24) .28 0.35 (0.18-0.52) <.001 0.23 (-0.04 to 0.51) .19
3 antipseudomonal agents —0.63 (-0.91 to —0.36) <.001 0.10 (-0.05 to 0.26) 21 0.73(0.42-1.06) <.001
Fluoroguinclones —0.04 (-0.11 to 0.02} 21 —0.02 (-0.05 10 0.01) .07 0.02 {(-0.05 to 0.09) B3
Ceftazidime —0.05 (-0.12 t0 0.14) .29 —0.06 (-0.10 to —-0.02) .001 —0.01 {-0.08 to 0.06) .82
Cefazolin —0.16 (-0.45 t0 0.13) .76 0.02 (-0.11 t0 0.17) B3 0.19 (-0.13 to 0.52} .24
Armnpicillin 0.33 (0.26-0.41) <.00 0.02 (-0.02 to 0.07) .54 -0.32(-0.4210-0.22) <0
Ampicillin/sulbactam —0.36 (-0.53 to —0.18) <.001 0.22 (0.08-0.35) .002 0.58 (0.35-0.80) <.001
Cefamycins -0.04 (-0.29 t0 2.13) .16 —-0.51 (-0.62 to -0.41} <00 —0.47 (-0.75 to -0.20) <.0
Ceftriaxone 0.59 (0.36-0.82) <.001 0.37 (0.28-0.47) <.001 —0.22 (-0.47 to 0.04) .10
Vancomycin 0.15 (-0.01 to 0.30) 05 0.09 (-0.01 10 0.18) .06 —0.06 (-0.24 t0 0.12) 49
All antimicrobials —0.27 (-0.91 10 0.37) 40 0.29 (-0.04 to 0.62) .08 0.56 {-0.18 t0 1.20) A3
Overall antimicrobial cost, $ 95(-1291031.8) .84 -279(-36.7 to -18.1) <.001 -374 (-6161t0 -13.2) 002

Abbreviations: Cl, confidence interval; USD, US dollar
“Overall antimicrobial cost was calculated at the rate of 100Yen = 1 USD.
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BHA(B-4F) IT—HE (HH [ YXTLEA
Jan-14 15 Bl
Feb-14 17 201
Mar-14 21 201
Apr-14 11 B
May-14 10 A
Jun-14 11 B

Jul-14 14 B
Aug-14 20 Bl
Sep-14 19 B
Oct-14 28 B
Nov-14 17 Bl
Dec-14 16 B
Jan-15 16 B
Feb-15 22 B
Mar-15 33 Bl
Apr-15 13 Al
May-15 17 B
Jun-15 13 B

Jul-15 8 Bl
Aug-15 30 Al
Sep-15 19 201
Oct-15 28 Bl
Nov-15 12 B
Dec-15 13 A
Jan-16 21 B
Feb-16 12 Bl
Mar-16 14 B
Apr-16 13 B
May-16 28 B
Jun-16 16 Bl

Jul-16 11 %
Aug-16 21 %
Sep-16 13 #%
Oct-16 21 %
Nov-16 12 %
Dec-16 6 %
Jan-17 9 #%
Feb-17 5 %
Mar-17 10 %
Apr-17 11 3
May-17 12 %
Jun-17 6 %

Jul-17 14 %
Aug-17 13 %
Sep-17 10 %
Oct-17 5 %
Nov-17 2 3
Dec-17 5 %
Jan-18 6 %
Feb-18 7 %
Mar-18 8 %
Apr-18 6 %
May-18 3 %
Jun-18 8 %

Jul-18 8 3
Aug-18 5 3
Sep-18 6 %
Oct-18 7 %
Nov-18 3 %
Dec-18 2 %

sample data
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Dec-16 6 %
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Feb-17 5 %
Mar-17 10 %
Apr-17 11 %
May-17 12 %
Jun-17 6 %

Jul-17 14 %
Aug-17 13 ®
Sep-17 10 %
Oct-17 5 %
Nov-17 2 %
Dec-17 5 %
Jan-18 6 3
Feb-18 7 %
Mar-18 8 %
Apr-18 6 %
May-18 3 %
Jun-18 8 %

Jul-18 8 %
Aug-18 5 %
Sep-18 6 3
Oct-18 7 %
Nov-18 3 %
Dec-18 2 %
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AT T — 4% > b

7 —%E (HFREHB-9) Y RF LE |Time &4k LN Time EA% |Time &8 2 EBART | Time EAGT
15 Jan-14 B 0 0 0 -30 1 -30
17 Feb-14 1] 1 0 0 -29 1 -29
21 Mar-14 Al 2 0 0 -28 1 -28
11 Apr-14 E1] 3 0 0 =27 1 -27
10 May-14 1) 4 0 0 -26 1 -26
11 Jun-14 1] 5) 0 0 -25 1 -25
14 Jul-14 11 6 0 0 -24 1 -24
20 Aug-14 Dl 7 0 0 -23 1 -23
19 Sep-14 B 8 0 0 -22 1 -22
28 Oct-14 11 9 0 0 -21 1 -21
17 Nov-14 B 10 0 0 -20 1 -20
16 Dec-14 B 11 0 0 -19 1 -19
16 Jan-15 D) 12 0 0 -18 1 -18
22 Feb-15 11 13 0 0 -17 1 -17
33 Mar-15 ED) 14 0 0 -16 1 -16
13 Apr-15 1] 15 0 0 -15 1 -15
17 May-15 1] 16 0 0 -14 1 -14
13 Jun-15 B 17 0 0 -13 1 -13

8 Jul-15 ED) 18 0 0 -12 1 -12
30 Aug-15 B 19 0 0 -11 1 -11
19 Sep-15 B 20 0 0 -10 1 -10
28 Oct-15 [0} 21 0 0 -9 1 -9
12 Nov-15 Bl 22 0 0 -8 1 -8
13 Dec-15 ) 23 0 0 -7 1 -7
21 Jan-16 ET] 24 0 0 -6 1 -6
12 Feb-16 [0} 25 0 0 -5 1 -5
14 Mar-16 Bl 26 0 0 -4 1 -4
13 Apr-16 ) 27 0 0 -3 1 -3
28 May-16 B 28 0 0 -2 1 -2
16 Jun-16 D) 29 0 0 -1 1 -1
11 Jul-16 i 30 L i I I
21 Aug-16 3 31 1 2 1 0 0
13 Sep-16 3 32 1 3 2 0 0
21 Oct-16 % 33 1 4 3 0 0
12 Nov-16 3 34 1 5) 4 0 0

6 Dec-16 % 35 1 6 5) 0 0

9 Jan-17 #% 36 1 7 6 0 0

5 Feb-17 #% 37 1 8 7 0 0
10 Mar-17 % 38 1 9 8 0 0
11 Apr-17 % 39 1 10 9 0 0
12 May-17 % 40 1 11 10 0 0

6 Jun-17 % 41 1 12 11 0 0
14 Jul-17 % 42 1 13 12 0 0
13 Aug-17 % 43 1 14 13 0 0
10 Sep-17 % 44 1 15 14 0 0

5 Oct-17 % 45 1 16 15 0 0

2 Nov-17 % 46 1 17 16 0 0

5 Dec-17 % a7 1 18 17 0 (0]

6 Jan-18 % 48 1 19 18 0 0

7 Feb-18 % 49 1 20 19 0 0

8 Mar-18 % 50 1 21 20 0 0

6 Apr-18 3 51 1 22 21 0 0

3 May-18 3 52 1 23 22 0 0

8 Jun-18 3 53 1 24 23 0 0

8 Jul-18 #% 54 1 25 24 0 0

5 Aug-18 ® 55 1 26 25 0 0

6 Sep-18 £3 56 1 27 26 0 0

7 Oct-18 3 57 1 28 27 0 0

3 Nov-18 % 58 1 29 28 0 0

2 Dec-18 % 59 1 30 29 0 0
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