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AR F B2 B 5 Multidrug resistant

Pseudomonas aeruginosa, ESBL WA Escherichia coli,

Klebsiella pneumoniae, Klebsiella oxytoca 3 X O

Multidrug resistant Acinetobacter baumannii O

MrHVIRDE (2006 ~ 2010 4FEE)

SEIPNC SR S i R e 2

miise T 'R % hR 3k
i FZ
PRI 2737 b R B
B ko f S TRARA

EH MR FIHEBEICB T A ZH I RIER (MDRP: multidrug resistant Pseudomonas
aeruginosa), extended spectrum B lactamase (ESBL) J& 4 Escherichia coli, ESBL FE 4
Klebsiella pneumoniae, ESBL ¥ 4= Klebsiella oxytoca 2006 ~ 2010 4EFE D r B, B L O°
2010 4E £ D L HTif % Acinetobacter baumannii O 53 EEIRI % Hdi9 5. MDRP (X508 S 7z

FEIRB D 05 ~6%, A 1 ~5MTHo7z. ESBL A E. coli (X, HHESNIZE. coli DO

10 ~20% %59, 45H 10 ~ 40 HeM i /2. ESBL #A: E. coli 1355 = M4 cephalosporin

Bt E. coli DIZE A ER D72, K. pneumoniae \EKH D 10 ~ 20% 345 = 1A cephalos-

porin iR TH Y, ZOREBDmH 2 ~ 4 #:45 ESBL ¥k K. pneumoniae Th->72. K.

oxytoca D =1MAX, cephalosporin M PEMRIZEED 10 ~20% D 2 ~ 6 ¥k TH V, ESBL FEA:#E

X3 L AL %% > 72, MDRP & ESBL MEEH D4 BEIL, 2006 725 2010 FE TR E S EHT

HT 3otz 2010 4D A. baumannii 34 10 ~ 20 #2058 S, 3 R AR,

AHEFZO6EHMN OB &N, ZOf T, MDRA ® %3 Ca& 5 Imipenem, Amikacin,

Ciprofloxacin iR IE 1 BE» SHE SNz R0 o 3 BFH KD 3 2 A, baumannii

W Meropenem, Gemtamicin, Ciprofloxacin (i CT# 0, Imipenem & Amikacin {2

WXEZHETH o 7z BHIMER O BREILRK OB IED 720121, WiERRESLETHY, 5%

i AL TR 2 Z O 72 RE DR WAL OEA DS UE L 70 5.

*—7— K LA Pseudomonas aeruginosa (MDRP: multidrug resistant Pseudomonas
aeruginosa), WEILRM -5 7 ¥ <~ —+ (ESBL: extended spectrum [-lacta-
mase), % H i} % Acinetobacter baumannii (MDRA: multidrug resistant Aci-
netobacter baumannii), * % 1B 7 ¥ <—<+ (metallo-B-lactamase)

PEHRAT 2 B e B 1 S S R i i T O 1 K 2 PRFRAT 4y B R e D3R N R 22 e T ity &

D12L%o>Tw5, HTHILE, Multidrug re-
sistant Pseudomonas aeruginosa (MDRP), extend-
ed spectrum B-lactamase (ESBL) #‘E Escherichia
coli, Klebsiella pneumoniae, Klebsiella oxytoca ®
SHEANEIL > TWA, AT, 2010 4121 Multi-
drug resistant Acinetobacter baumannii (MDRA)
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N, ok, BIIEEICL Y MDRA %5 HHI&YE
SNz BERISB VT, 2009 4 F T,
Acinetobacter J&HHH S N7=BFIZ1L, Acinetobacter
spp. & L CHi LT\ 7225, MDRA %58 A 5 75
VIR E e o 7272, 2010 EEED S 1% A, baumannii
ZOWTIRREOFEZ G L7, AERTIE, I
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FIRZHFBET 2006 4FBEH 5 2010 4EEED 5 4EH 0 H
ATE 2 TR 2 MR L % #h i 9 5.
A&

L. MR ORE & PR EEZET 2 b

HW O & YU S K % 7 A b X Microscan
Walkaway 96 (Siemens Healthcare, USA) 12X D
Mi4T L 72, W PUAE B A 1 Microscan Neg Combo
Panel 6.11], 7 7 ¥ JEF§ B 14 1< Microscan Neg
Combo Panel 312] % f# ] L 7z. Clavulanic acid
(CVA) Pii#BRIZ, NegMIC331E ZfiH LTI
7z. minimal inhibitory concentration (MIC) 23
¢ SIR #J% & Clinical and Laboratory Standards
Institute (CLSDVIZ#: 72, Sodium mercaptoace-
tic acid (SMA) #filFRERIX, SMA 74 A2 (GHf
L%, H0) & ceftadizime (CAZ) 74 A2 (34)
% JHv272 Double-disk synergy Test #4175 72%. [d]
— BB O WA S SNk —h & RE
L, Ba2i0r 08 sh a0k LTH
& L7z

2. FEFIER O 2 7

Jb5 AR R LS D v THE, CLST IS 7R & L7z break
point {232 \» T cefotaxime (CTX) @ MIC fii 3
>32 ng/ml, CAZ>16 (tg/ml & %\ aztreonam
(AZT) 216 png/ml DV h %R L7ztk% ESBL
FEAEW OEA & LT, CVA #IllaER% §ifT L, 9
flo@BEDSLN7-b% ESBL L HIE L L7z, F
7z, ESBL P4t @ 25 =it cephalosporin 5% & i 4
MR, SRR R & 250 LR34 % el L7z
P. aeruginosa & A. baumannii \22\WTCIE, EYE
% (2004 4F—#UET) 10X 2 MICHOES, Ami-
kacin (AMK) >32 pg/m, Imipenem (IPM) >16
wg/ml, Ciprofloxacin (CPFX) > 4 pug/ml % 3L
& LT MDRP, MDRA & ZNEi5 LT 5725,
EELORAEIZOWTD, carbapenem 3D IPM &
Meropenem (MEPM) oWk, AMK, Gentami-
cin (GM), Tobramycin (TOB) ®w§ i, fluoro-
quinolone & 3% @ CPFX & Levofloxacin (LVFX) @
WIERA, O3B EEZ R LD DI, S|
THPER & LTy LIRS 2 R LT 5.

3. M PEER T T

BAZFBI O PCR O&MIZUTOME ) Th Y.
IMP-1, 6, 10, 11 % 3t (234§ % Forward 5-CTA-
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CCGCAGCAGAGTCTTT-3, Reverse 5-CAACC-
AGTTTTGCCTTACCAT-3 77 4 ¥ — T 588 bp
ZEYWE L, IMP-2 & Forward 5-TGTAGCATTA-
CTGCCGCG-3', Reverse 5-CAGCCTGTTCCCAT-
GTAC-3 794 ~—"T658bp % M & L, VIM-2
¥ Forward 5-TGACCGCGTCTATCATGGC-3,
Reverse 5-GCTACTCAACGACTGAGCG-3' T 768
bp ZEM & L, A. baumannii DNA fliH o 5841
E A3 % 728 ® Homologous recombination factor
(recA) 1T %BIFT % Forward 5-CCTGAAT-
CTTCYGGTAAAAC-3, Reverse 5-GTTTCTGG-
GCTGCCAAACATTAC3 794 ~—"T425bp %
PEWI L 95 PCR %, template DNA & L CHIlE 7/
2 DNA 50ng ZfEH L, 94T 30sec, 60T 90 sec,
72°C 90sec % 30 cycle T Gene Amp PCR System
9700 (Applied Biosystems Japan, ¥It) % H\WT
i1o7z. PCREMIE5%EY T2 ) NVT I FlEAK
FTHERLZ. ThZho PCROBEI Y ba—
Ve LT, recAlTYPETHHES NI A baumannii
%, IMP-1 & IMP-2 1Z 4P TRl S N7z E. coli %,
VIM-2 & P. aeruginosa MB-7% Z i H L 7. MH&
DNA (ZII SR M T 24 BERIR B L oo o = —
2 HER L, SepaGene (ZG#idE, Hxl) #Awv
THI L 7=

&

R

1. Multidrug resistant Pseudomonas aeruginosa
(MDRP) o#gHiiki

54E[ o MDRP @ H sl i =8 % Fig. 1A TR
P. aeruginosa W HBENTEH 100 ~ 140 %k TH 1,
Z®»5H MDRP i1 ~5#% (05~6%) Thore.
C DRI 5 EMTEB L 2 h o 7.

2. ESBL 4 Escherichia coli, Klebsiella pneu-
moniae, Klebsiella oxytoca DHHIRIE

E. coli 1%, 4 H 100 ~ 280 #kA2s#eth S 7z (Fig.
1B-1). % =14t cephalosporin itk % /R L 724k
1210 ~ 40 ¥k (10 ~20%) AFAEL, 5 4R CHEME
MZH o7z 3o (Fig 1B2). H=1At
cephalosporin $EME E. coli D13 & A &% ESBL
Hpka5 5o Tz (Fig. 1B-3). K. pneumoniae 13
A 50 ~ 100 A S (Fig. 1C-1), €09 %
5 =4 cephalosporin It PE %2 /R L 72 fkix 4 ~
84k (10 ~20%) T, 54F[H THE WL HE D > 72,
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Fig.1 Monthly Isolation

Table 1 Monthly isolation of drug resistant Acinetobacter baumannii in FY2010

2010 2011
4 5 6 7 8 9 10 11 12 1 2 3

Total isolate number 23 23 21 19 24 18 33 14 9 8 10 12

Resistant to 3 groups 0 0 1 0 0 1 3 2 0 1 1 0
Resistant to 2 groups 4 3 1 1 1 1 4 2 1 1 0 0

ESBL A #kid 45 H 2 ~ 4 % T, =140 cepha- D 6EM S SNz, BECH S o HEI R
losporin itk D 40 ~ 60% % S 72 (Fig. 1C-2, e &A%, IPM, AMK, CPFX (i % /R4 e
3). K. oxytoca 34 A 20 ~ 40 HkAE & v (Fig. FEHEEFHRD MDRA ThHo72. B D 34D EHH
ID-1), Z#® 9 bH =14 cephalosporin i h#k R 4 kizv$hd MEPM, GM, CPFX, LVFX
Z2~6F8 (10~20%) THYH, ZHOHIZESBL Ik Z /R L7225 IPM & AMK ICI3EZMETH Y,

AR E AR H o7 (Fig 1D-2, 3). R 2 MDRA CTld o 72, 2R8I RIS
3. Multidrug resistant Acinetobacter baumannii ~ T HBHEIT-728 25, HH 1~ 4 PRv5Ek s
(MDRA) O#HIRM N7z 3HB L0 2 AR OB AL, WA

A. baumannii DFEIZ 2010 FEEDSIT-THED, w4 T, DWTIRTHo 7 2RI MHkKITVTN
Z 1 F Tl Acinetobacter spp. THiE LTz, K %, aminoglycoside % 3£ & fluoroquinolone % & |2
EHTiZ MDRA OFEASROSND LI 127 WMETHo72. F72, carbapenem 23D A DTl 1k
2010 ORI AR, Table 1IWIRTTE L, B BRO BB Sz, B carbapenem 523821}
A A. baumannii 1310 ~ 20 AR E DSBS, 3 WO 7DD, BE LA 6 BRICDOWT SMA
SRR PERRDY 10 HICid 3SR s 7z, 3RMmE HHlRBz 772825, WIhbBEEHETH D
Mo %3 #) @ SIR ¥ % % Table 212/73. ARI#  metallo B-lactamase D W M IZ KA - 72, & 51
RICIE, AZE72WTABRL T2 EE»SO5H  IMP-1, -2 VIM2 288 & L7z PCR 2 fifr L7z &
otk bENTLES. 22T, BHEIIC 25, HWIEEWIS SN e o7 (Fig 2).
FrohBLiEIh, 3RMHMEKT4LZOESE
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Table 2 Pattern of antibiotic resistances of 3 groups resistant-Acinetobacter baumannii

IPM MEPM GM TOB AMK LVEFX CPFX

A sputum S R R S S R R

B sputum S R R S S R R

B urine S R R S S R R

C sputum R R R R R R R

c Z::tlrnodstoma R R R R R R R

D  sputum S R R S S R R
55 MDRP (2o Tld, ST &) AMK, CFPX,
E 2 _ IPM 2RH5E A & LTRSRTw a5, LIZLIE,
(bp) B8 123 a5 PO AMK & [ Z#D GM & % W id TOB 0 5 A T i
oo 517 m 425 60 F . 7 DRMEEHRD S b ICEEEE L
MDRP & 7 W BEMEDSH 5 7260, FoiifthdEHl % o
s _ 2oz 00 AV MICEEL T b, MDRA d A, carba-
penem &# D IPM & MEPM, aminoglycoside &3
® AMK, GM B XU TOB OFEREATHET 2 2 LA
ez [ = S, FHIEIIIOV T, FHECRES D
L THMEETORBAF LR Y, M—FRimdE
517 x5 I TCHE DS X SRS 5. SRR E
VM2 a9 — e BB E S % B C ol b, BAIEREERO 3
RARBEANCE FNLIEHOCTN2DIEOBRIC
128 4568 i3, HEALZRET LI EICERZNDLEEZ

MC by »8 4 >8 4 »8 >8

MEPM >8 >8 NT >8 8 >8 (ug/ml)

Fig. 2 PCR detection of metallo-B-lactamase gene
PCR was performed as described in Materials and
Methods. PCR products were electrophoresed on 5%
polyacrylamide gel and stained with SYBR® green.
PUC19 digested with Hinfl was used for size marker.
MIC of carbapenems are indicated. NT: not tested. MIC
measurement of MEPM was not available in the plate
used in April 2010.

%

MDRP, ESBL % & & % = #:4X cephalosporin il
PERS UM, B X OF MDRA 1235\ T HUm ki
WHSLHTH 5. FIZH5 B OME TIE, MDRA
@ carbapenem 5% 3 ifit 7% 13 BE 1 @ metallo-B-lacta-
mase YA OFEMECHER L T 5 2 EAVRIB S 7z,
i EO#HE21T) ETUTIIRTIEL, WD
DORERIZTON5.
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5.

ESBL 41X, E. coli, K. pneumoniae, K. oxy-
toca, Proteus mirabiris, Citrobacter koseri 12O\
T CVA ¥EEBRIC X DR L T %, bivbhid
CVA ¥l 3BRC X % ESBL B AE O & O R Rl 8
P ME —%T 52 EMHAELELY. HMA
cephalosporin 1D E. coli D13 & A £ ESBL
PEHEMTH - 72—, K. pneumoniae T ZHAL
cephalosporin FE 4k D B & & 50753 ESBL j# 4
T, K. oxytoca Tix ESBL FEAEMRIZIZE A E
Do 722 &1d, ESBL@InTORIBOFEAHEIC
o THRRELZEEZRLTWS. ESBL EADAD
5 =1 cephalosporin i PEFE D i PSR D —> &
L T AmpC % B-lactamase # 58 & 2= Bk D LEAE 2358
FoHNb, AmpC i B-lactamase (Z e fhih & 7
FAI FEETLLDLNDH 5 7-0Y, ESBL A
Pk & FBRICIER B IS0 E 7 5.
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F 72, WA Ti1Z IPM @ MIC A% 1 pg/ml
UTOKTH > TH SMA HIillikER CRLIE 3Lk A
RBHHN, 20 IMP#BIETRET A2OHEIZL
ELIED 559, Z D72%, meallo-B-lactamase B
HERROME T I EETRERNDIERSD.

X 52k, KPC carbapenemase O 5 P & ~
DREAHEM L, KPC carbapenemase 14 Wit
DHYT, CLSIZE#EDHH S, IPM & MEPM @
MICHE (pg/ml) 25S:<1, 1:2, R:24, Doripe-
nem (DRPM) #S:<025, 1:05, R:=1, &7%&-
727, F 72, Acinetobacter spp. T OXA ! carba-
penemase #/E7 &, carbapenem ¥ D MIC fH2%
KAt o it V5 B 0 i o 72 3 12 1E, MIC il ] 22 %
SMA ¥fillikER 721 T/ <, PCRIZ X B E#EI5 T
OB ASLIEL 72 5.

VR L 72X 9102, PurkiSEm v pms (I8
L. BERCMERZRIN T 57201218, KB
N A, WHEEE TR LA TH Y, Skl
72 PCR 75 1 = — & positive control D KA F
n5.
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ISOLATION OF MULTIDRUG-RESISTANT Pseudomonas aeruginosa,
ESBL-PRODUCING FEscherichia coli, ESBL-PRODUCING -Klebsiella
pneumoniae, ESBL-PRODUCING -Klebsiella oxytoca AND
MULTIDRUG-RESISTANT Acinetobacter Baumannii
IN SHOWA UNIVERSITY HOSPITAL
(FISCAL YEAR 2006-2010)

Nanako TAKAHASHI, Tsutomu YASUHARA, Kazuhide GOMI
and Kunihiko FukucHI

Department of Clinical Pathology, Showa University School of Medicine

Koji SEKIGUCHI, Yuko TATEISHI and Kazuhisa UGAJIN

Department of Clinical Laboratory, Showa University Hospital

Abstract —— We report the isolation of multidrug resistant Pseudomonas aeruginosa (MDRP), ex-
tended-spectrum-B-lactamase (ESBL)-producing Escherichia coli, ESBL-producing Klebsiella pneumoniae,
ESBL-producing Klebsiella oxytoca and multidrug-resistant Acinetobacter Baumannii in Showa University
Hospital (Fiscal Year 2006-2010). MDRP were identified as 1 to 5 strains monthly, corresponding to 0.5-
6% of total P aeruginosa isolates. ESBL-producing E. coli were identified as 10-40 strains monthly, 10~
20% of total E. coli isolates. ESBL-producing E. coli occupied most of the third generation cephalosporin-
resistant E. coli. From 10-20% of total K. pneumoniae isolates showed resistance to the third generation
cephalosporin. About half of the third generation cephalosporin-resistant K. puneumoniae, 2-4 strains
monthly, were identified as ESBL producing. From 10-20% of total K. oxyfoca isolates showed resistance
to the third generation cephalosporin-resistant, 2-6 strains monthly. ESBL producing strain. The num-
ber of MDRP and ESBL producing strains and the ratio to total isolates did not fluctuate from FY2006 to
2010. Ten to twenty strains of A. baumannii were isolated monthly in FY2010. Strains resistant to three
antibiotic groups; Carbapenems, Aminoglycosides and Fluoroquinolones, were detected in 6 specimens of
4 patients in FY2010. Among them, 2 strains from 1 patient were resistant to Imipenem, Amikacin and
Ciprofloxacin, and were identified as a definitive MDRA. The remaining 4 strains from 3 patients were
resistant to Meropenem, Gemtamicin, and Ciprofloxacin, and were sensitive to Imipenem and Amikacin.
To prevent the spread of drug-resistant bacteria, appropriate reporting efforts are necessary. Further, a
sensitive method to detect drug-resistant strains using gene analysis should be established.

Key words: Multidrug resistant Pseudomonas aeruginosa (MDRP), extended-spectrum-B-lactamase
(ESBL), Multidrug-resistant Acinetobacter baumannii (MDRA), metallo-B-lactamase
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