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B ENENHWT,
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1. HEAE & EHRZURERR

fit 3 T PR 4R E AR AL = IR 20 5 E cloacae
(98.76%) & [5E &7z, TUM13743 @ 16S rDNA Hi
JLAELSNIE E. hormaechei (ATCC 49162, 77t v ¥ =
v #F & 1 AFHR01000079) 8 & U E. xiangfangensis
(1017, 727+ v ¥ a »FF5  HF679035) O b DL %
NZ199.02% (1415/1429 bp) B £ V¥99.58% (1423/
1429 bp) OMFEMEZAEL TV L2 L, WTFho
FE L) LT b WAk o AERIE  (99.0%)% % I
6] > 72728, 16SrDNA ¥ —2 T ¥ Zf@##iCid E. hor-
maechei B X O' E. xiangfangensis & @ )& A 0] G
THo7zo $6o T, 4¥1Z E hormaechei/E. xiangfan-
gensis ETE L7204 Wk 15 AN K3 5 MIC 1
& Table 1 1278 L 725 imipenem (IPM) B X UF tazobac-
tam/piperacillin Z Bz < B~F 7 ¥ 4% 3B £ U mino-
cycline IZiFEZ/RL, 73/ 27V a3y FRHED gen-
tamicin (GM) B & Mamikacin, 7 V4o ¥/ o v
SHHE D levofloxacin (LVEX) 1213 % /R L7,
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Table 1. Antimicrobial susceptibility of MBL-producing Enterobacter cloacae complex isolates
Isolates MIC (ug/ml)
@) ; e <
3 3 ¢ 8 3 8 2 2 5 8 § 2 & B %
L I - S ¢ 8 £ 2 = & Z Z
TUM13743 >16 >2 >8 >16 >2 64 >32 >32 >8 2 >2 =2 =4 >8 1
R R R R R 1 R R R I R S S R S
TUMI13744 >16 >2 >8 >16 >2 64 >32 >32 >8 2 >2 =2 =4 >8 1
R R R R R 1 R R R 1 R S S R S
TUM13745 >16 >2 >8 >16 >2 64 >32 >32 >8 >2 >2 =2 =4 >8 1
R R R R R 1 R R R R R S S R S
TUM13746 >16 >2 >8 >16 >2 >64 >32 >32 >8 2 >2 =2 =4 >8 1
R R R R R R R R R 1 R S S R S

Abbreviation: CTM, Cefotiam; CTX, Cefotaxime; CAZ, Ceftazidime; CFPN, Cefcapene; CTRX, Ceftriaxone; TAZ/PIPC,
Tazobactam/Piperacillin; CMZ, Cefmetazole; FMOX, Flomoxef; AZT, Aztreonam; IPM, Imipenem; MEPM, Meropenem;
GM, Gentamicin; AMK, Amikacin; MINO, Minocycline; LVFX, Levofloxacin.

Fig. 1. Pulsed-field gel electrophoresis pattern of metal-
lo-B-lactamase producing Enterobacter hormae-

chei/xiangfangensis isolated from four patients

M: lambda ladder pulsed-field gel marker, 1:
TUM13743, 2: TUMI13744, 3: TUMI13745, 4:

TUM13746.

2. SMAT ¢ 2V IEEE AV - MBL EE O
BRE
FTRTOMRERIE, IPM 71 A 7 Hpho fH 1k
LWL TSMA 74 A7 ICB#EL7ZZIPM T4 A 27
ORI IC 56 mm DOILIRD A SN 7ze F 72RFHIC
ceftazidime (CAZ) F 4 A Z FPIZIZFHIES %2 329
B olzds, SMA F 4 A2 MO CAZ 714 A 271213
15 mm O RHIEAE Ok % 8 7272, MBL AR &
TR E 7z,
3. A4/ 707 b&kICKS IMP 2 MBL OFEER 1%

=

FTRTOMWRERIZZ 4 v 7 F = A4 F— IMP TH
W4 oo, IMPRITHLZ L EMHERL,

4. PFGE OfERHER

PFGE O #% # % Fig. 117”8 o it 30 i Bk 4 Bk 1,
100% OF WA/ RL, FH—ORKETD %0 gEMEA R
Y (Wl

5. NGS IZ & 2 EHI & T T D BRIVEN

AR AR 5 B, REEE L T TUM13743
ZWELELTNGSICED K57 b7 7 LB %215
720 blanmald, 79 A 14 v Fr7aypIcHELEL, #
DT EEfEF £ > b & LT “intll-blanwi-aac (6)-
Ilc-qacEAl-sull” ONATHAET 5 2 & W R S L7z
(Fig.2)o 7 v+ B F 1 ¥ RIIZIEME D E. cloacae
ATCC 13047 ¥k® GyrA, GyrB, ParC 3 X O ParE ®
F 0 VigtkveE s (QRDR) &L & 25,
TUM13743 @ QRDR IZZERIZ D SNz h o 726

HARRRBA Y FHERE Vol. 27 No.2 2017, 11



84 FNIEA - At

3" CS

I#O 0

aac(6) | qacEA1 sull orfS

Fig. 2. A schematic representation of TUM13743 class 1 integron

2013

Operation

i Al
history Specimens ug

Case  Sex age Diagnosis

]
TUM13743 M 81 pneumonia - sputum
ME
PM
||
post
TUMI13744 M 80 cardiopulmonary — sputum

arrest :

| |
]
TUMI3745 M 59 _— + sputum MCFG IBAP
peritonitis blood
@ TAZ/P]PC ‘ LVFX
VeM ‘

MEPM ’VCM{ :C

esophageal varix

’ sputum

TUMI3746 M 54 TP blood
alcoholic cirrhosis R

ascites

diabetes mellitus

B Enterobacter hormaechei/xiangfangensis emergency medical care center A ward
B ward

@ Operation
Fig. 3. Clinical course of 4 patients with metallo-B-lactamase producing Enterobacter hormaechei/xiangfangensis
Abbreviation: VRCZ, Voriconazole; MCFG, Micafungin;, MEPM, Meropenem; CMZ, Cefmetazole; TAZ/PIPC, Tazobac-
tam/Piperacillin; CEZ, Cefazolin; SBT/ABPC, Ampicillin/Sulbactam; LVFX, Levofloxacin; CTRX, Ceftriaxone; DAP, Dap-
tomycin; VCM, Vancomycin.

6. MBL EAEREBEDEKRNE S Tholze TXTOEEFEDOWEHEH S MBL #E4: E. hor-
MBL & 4 E. hormaechei/E. xiangfangensis %% 55 B maechei/E. xiangfangensis 2377 B S 7= 72, #
Sh- BB OREFEREE 2 & OHRNE R % Fig. 31K 2 O FEMA T B Vv C MBL j# 4 E. hormaechei/E.

o &FIBEETH Y, FREFIEIE 695 % (54-81 %) xiangfangensis \Z 77 EE SN T W h o 720 BHE OB
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1K75 MBL 4= E. hormaechei/E. xiangfangensis 5%
M S 7z 3 IR YE & J Ik S, BUE (2 44)
BLOWi% 14) THotze TRHD 3 HITIEHIE
TR RN W TRERIR 2 5-12 & ) LVFX A%
H.¥ N7z, MBL ¥4 E. hormaechei/E. xiangfangensis
OO HEREIIE, ERICAZEH 430 HE X520 & 0580
b7z, PRIE, BRGNS %2 9572 380 BED
FEBRBEL, 1 iz L7z B L7z 3Flc BT,
ABEHIC LVEX i £ ICHRI S L7z K R5 2 mpk (i
B & OWEE) OR:FED S MBL #2E E. hormaechei/
E. xiangfangensis 2577 Bt S 9, KRB E 25 D
MBL #£4: E. hormaechei/E. xiangfangensis JEGIE A
ORI TIE % L, BREDOELIZ X > TIHT
L7z Wi s e, dmbi & o721 %1%, WEHeRE )
5 MBL P4 E. hormaechei/E. xiangfangensis 735 B
SNDHED D% HIRICRE LI 7z T
BEIIAT DR o 720 4 %0 BH L MBL ¥4 E. hor-
maechei/xiangfangensis %357 B S LB HIIZ, AU
NRAAZEB LT 70 AR Y REORE., Hul
RS 7 — 7 VB OB E S 7 — 7V % L OBREE
TNA ZAOMH, NTIREGOEGEPITHhITWwi
2, AEOHFERBFEEZPLPICTEILIITE LD
72

%z =

ECCIZE¥ A WA B VTR B2 & Tk
SN b DI E cloacae B & U E. hormaechei T 5,
E. hormaechei 1% 1989 412, E. xiangfangensis &
2014 FEIZ O THE SN, EhERFE O
HHT— K2 OSro—f) 5505 BIES X
ORE L RDBIIEGI S| SNz, Tz, #rAlisk
G EEIC B W C E hormaechei (2 & % PR B H & e
A BN, & 512 NDM-1 % MBL % £ 4§ 5 3
A AR O S D B 5 T & 9 5 B N IR Gekt 3 A3 wb 22
BHEHOOEDTH D,

AIEBI D 4 21, TN S AU % activities of
daily living TH o 7278, MWECAREIFEES /22
L3 B ho 7z WMNRIENSEbI/-7-®, infection
control team A3 A L, BRIEEAE, EHA S v 7D
R B B X O D SR O RN - U, A8
MRS OBEIEAEH O M%7 > 720 #D%, PFGE %
o z#G R TlE, BEMEOIED100% THo72Z &
M5, ER NTEFE LT RESHWEE 2 b,
¥ 72, MBL & 4 E. hormaechei/E. xiangfangensis 7%
I NIBED S B ERICEMARZ LTWwWiAE
W1 7z, ER WO, @s— b, A,

WAL E B X O R E RS P BE17 20 o3
BRI A R R L 72 T ORISR, PIEERSEMO
15 Hr & § MBL #4E ECC 230 s v 7ze S ORD
MBL (& IMP B C& - 7243, PFGE (2 & A [F—M: O
BfTbhdol (F—7KER), Tk, [
IZBWTE BIZRHPAIC D72 2 BB R A 5 v
T OREHEF R B & OBl G P B sk o B A - U
EFEAT o 7R, TOBARRIC X 2872 %0 G A
FIIRO Lo T2

CPEDRE 2 O ITEGICHT 2V AT 772
% —1%, intensive care unit (ICU) ~®APFE, &5
PIRSEOMH B L ORBENERITA L E05H 227,
Sl oM E R, IMP # MBL #4E E. hormaechei/
E. xiangfangensis T» Y, —#&MWIZ CPE X5 I
5o AW ORGE & HMF SN2 BE3HATIE, ERIC
ABEL, AINUNARAALAREBL L7 7B AR VR
LG, HLEIRA 7 — 7 VB L OB E S 7 —
TN EOBEBETFNA AR EEZFLTBY, &
FOFEFNCBNCTHIET LY AT 777 5 =280
bz, 72, ICUIWCBITS CPE OfRREZIX, A
B A B 5 2 L2 X D FEBRICH T T B
P FEB 179 EmL bl b WEESATVSY, &
NSO EH 5, CPE @gentiid, HEHET 5512
MAT, REEEOREERHH T 2 EKEREEDT 1 A
R=WTNbZ% EDOFMIEG TR B L OBRBEHO
WEKEAT) S EPHETDH 5,

4 [Hl, 4> B X M 72 MBL j# ‘£ E. hormaechei/E.
xiangfangensis & blany D FHIZT I/ 7Y a2 Y K
iR FEEIC D S aac (6)-IIc A LCTWwWize aac
6)-IT&, 73771723y FRETHS GM, sisomi-
cin, kanamycin, tobramycin B & U dibekacin ® i
HICEE T2 RN TVWEY, LeLids,
ARIFIZ BT 5% < O MBL i A 1 IR B o 55k
BRI, blane @ Tl aac (6)-Ilc BFFAEL, GMIZ
B AR 2 A S, S L 72 MBL
£ E. hormaechei/E. xiangfangensis ® %3 ¥ ¥k & 7] B
OWIRER L 2O Eid aac (6)-Ic #HAT S
WHRIE GM IZEMEZ R TR O —DTld v h & &
2Tz, T/, BYSE & I L 72 345 B 3EH) s
PR D LTV a1 v RIENHHI T
H &Nz, KEitkiZ, QRDR ICZERZFZDTEST,
JAuFu s REIENETH o7z, DK, BH
DOWEIRB X OIME 2> & OFEFEHE R TLEIARE O 5Bl 72
DOHN otz PURERIR LoV ESE LT, #
FNRZ RO PRS2 BRI 5 Z L o HEEN
BRI S 7z,
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Molecular epidemiology and clinical characteristics of metallo-B-lactamase producing
Enterobacter hormaechel/xiangfangensis isolated from four patients at an
intensive care unit in Japan

Narito Kagawa”, Nobuaki Mori?, Kotaro Aoki?, Akiko Higuchi”, Moe Sue”, Momoko Katsuta®”,
Ayumi Yoshizumi?, Yoshikazu Ishii?, Kazuhiro Tateda®, Yasuko Aoki?
"Department of Clinical Laboratory, National Hospital Organization, Tokyo Medical Center
»Department of General Internal Medicine, National Hospital Organization, Tokyo Medical Center
"Department of Microbiology and Infectious Diseases, Toho University School of Medicine

IMP-type metallo-p-lactamase (MBL) producing Enterobacteriaceae have been reported to be spread in Japan;
however, the molecular epidemiology and clinical characteristics were unknown. We herein present four cases of
IMP-1 type MBL producing Enterobacter cloacae complex isolated from an intensive care unit in a Japanese hos-
pital between August and October 2013. To identity the molecular and clinical characteristics, we performed 16Sr
RNA gene sequencing, antimicrobial susceptibility testing, detection as MBL and IMP-type, pulsed field gel elec-
trophoresis (PFGE), antimicrobial resistance profiling using a next-generation sequencer, and investigated medical
records. The sequence of the isolates’ 16Sr RNA genes exhibited the greatest similarity to E. hormaechei (99.02%)
and E. xiangfangensis (99.58%). Isolates produced IMP-1 type MBL and were resistant to minocycline. PFGE
analysis showed that all the isolates were clonal. The MBL gene blane: was found to be present in a class 1 inte-
gron. The MBL gene cassette was located upstream of an array gene cassette containing aac (6) Ilc, gacEAI, and
sull. Compared to the gyrA, gyrB, parC, and parE of E. cloacae ATCC13047, the isolates had no change in the
quinolone resistance-determining regions. All patients had been exposed to at least one medical device and a
broad-spectrum antimicrobial. Patients in three cases were considered to have an infection. They received
levofloxacin based on in vitro susceptibility and overcame infection. However, three patients died of the underly-
ing disease during hospitalization. Our report suggests the possibility of nosocomial spread because PEGE showed
clonality and the MBL producing Enterobacteriaceae had not been isolated in these patients in the past.
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