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Background: Increasing numbers of Acinetobacter
spp. resistant to multiple drugs, including carbape-
nem, has been a serious problem. The aims of this
study were to determine carbapenem resistance pat-
terns and mechanisms, as well as to study the mo-
lecular epidemiology of Acinetobacter spp.

Methods: Clinical isolates of Acinetobacter spp. were
collected from May to November in 2006. Antimicro-
bial susceptibility testing was performed using CLSI
disk diffusion and agar dilution methods. Metallo- 3 -
lactamase- and OXA carbapenemase-producing iso-
lates were detected by PCR. Carbapenem resistance
and hydrolytic activities were compared according to
OXA type and presence of ISAbat. Pulsed-field gel
electrophoresis (PFGE) was performed to determine
the epidemiologic features.

Results: The imipenem non-susceptible rates were
variable from 10% to 67%. Among 151 isolates car-
rying blaoxa-st-ike, 75 isolates carried both blaoxa-s1-ike
and ISAba1, and 25 isolates had both blaoxa-s1-iike,
blaoxa-23-ike;, and ISAba1. Carbapenem MICs of both
blaoxas1ike @and ISAba7-carrying isolates were higher
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than those with blaoxasiike Only. Carbapenem MICs
of blaoxa-2s-ike-Carrying isolates were higher than those
with both blaoxa-stike and ISAba7. Both blaoxa-s1-ike and
ISAbat-carrying isolates and blaoxasi-ike, blaoxa-23-ike,
and |ISAbaft-carrying isolates demonstrated higher
hydrolysis activities in oxacillin and carbapenems.
Most of the tested isolates were susceptible to tige-
cycline, and all of them were susceptible to colistin.
Pulsed-field gel electrophoresis suggested that there
had been several outbreaks of blaoxaos.ike and
blaoxa-s1-ike-pOsitive strains.

Conclusion: Carbapenem non-susceptible Acineto-
bacter isolates and OXA carbapenemase-producing
isolates were prevalent. Dissemination of blaoxa-har-
boring isolates may make it difficult to treat infections
due to carbapenem-resistant Acinetobacter spp. Further
surveillance studies are required to prevent the
spread of carbapenem resistance. (Korean J Clin
Microbiol 2010;13:27-33)
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tamase 52 E45 A= oAl WA Acinetobacter spp.2)
S7hE 18l carbapenem®] Aol F7FeFAL, A2 o] A
ol WAQl F57F S7k=17] AlAbsiedek. =W el Ale] W
AE 2A el o8P Acinetobacter spp.2] carbapenem WA &2
20011 6%ellA 20049 17%=E Z7FsFAvH2,3].
Acinetobacter spp.2] carbapenemA| WA 7] A< class BS D
% carbapenemasecl] 93t gFAle] E&3} 7P Foslch
[4]. Class Boll <531 metallo- 8-lactamase (MBL)= Zn” 7} )
oo} 434S vJelH, clavulanic acidu} tazobactam¥} 7+
< B-lactamase Al A LAo] Aljw]A] gkert
Class D& B-lactamase oxacillinaseZ% &2]™, ©]= pen-
icillin¥.} oxacilling ©] wh2A] Eejshz 54 wlitel] £oiA
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o] Eo]tH5]. AAl 12159 class D& A-lactamase”} WHAZ 2
om 1 % 4552 carbapenem 3l 5HE 7HA L YrH6].
A71Ad A Bl E B3 7S T o' s 9lom, 47l
9] 7(0XA-23%, OXA-24%, OXA-518 9 OXA-58)0] 4
slatoll A B2]¥l Acinetobacter spp.oll4 WHAE A EH6].

#T OXAY carbapenemased Al Acinetobacter spp.
b 551, ool 5 4 AA ez A% Wkl g, S
OXA-23S AAS= Acinetobacter baumannii® giito] B
35 vk QleH7-9].

2005 Heritier 5= OXA-51% 5AA7} 4. baumanniioll W
ANH oz ZAsla 9S-2 B 1k 9], Turton 52 OXA-51
g AL Aol 1S4balo] AF9E A%, olE s Wl
AlA carbapenemel] i3k MICE S7H1Z < o= Harslel
tH10]. &Y} OXA¥ carbapenemase®] &2} 1S4bal] car-
bapenem A W&ol v]X|= d3fol] thslod & obF] 22 429
Bawt 9y I EelFol|A ] Aol gt Ry 20059 %
FETEE e R 3 A7t fYsioi11].

olel] & Aol e A3t 77] ol Lalfel= 2119} 33} W
A 3R ol A E2lH Acinetobacter spp. & T3S Z carbapenem
WA okd, MBLY} OXA® carbapenemase 4343} FAped el
A= skt skt

R

1. CHY M2

200611 5GHE] 119704 A& AR, S8, dA R Ad
I A7AGoll §A7E 0 B SAETE T8 LelFE Al
2|8k 429529 Acinetobacter spp. & TR E 7F A= A

Zzlol Asleld W) Vitek 2 GN 22 ID 32 GN system
(bioMerieux, Marcy-1'Etoile, France)& ©o]-&3}3ic}.

2. M HTY AlE

A 82 CLSI T2 S4B Vitek 2 AST-N022
(bioMerieux) 2 A8}l L, AF F7(1715)= CLSI 3H3]
Ao g 2Q1sllrh12]. Al§ AT ceftazidime (Glaxo-
SmithKline, Greenford, UK), cefepime (Bristol-Myers Squibb,
Princeton, NJ, USA), imipenem (Merck/Sharp & Dohme,
Rahway, NJ, USA), meropenem (Sumitomo, Tokyo, Japan), ti-
gecycline (Wyeth, Madison, NY, USA)Z} colistin (CIAH|2F, A,
el AHgsisich gA A Alde] AR AeElE
L8kl Escherichia coli ATCC 259229} Pseudomonas aerugi-
nosa ATCC 278535 AH--3l3irt.

3. Carbapenem LHA 7|X 7™

Carbapenemase A4 41" A3 carbapenemel] FHr4Jo] #|
s}E 13955004 imipenem TlATE o8¢ Hodge WO
carbapenemase A4S, imipenem-EDTA double disk synergy
Ag3 MBL ths PCR Ao MBL 45 AHsiick
[13,14].

OXA carbapenemase 4 ¥55 ZEs7] $180A4] imipe-
nem H|ZHFA 1395791 24 5 AH(32H)E HoE 49
st EF 17155 ez Ak blaoxass, blaoxaas,
blaoxa-s1 2 blaoxa-ss% TAA}F 4%l thslo] ok PCRe 413y
T A7IAgE EA8icKTable 1) [10,15].

OXA®] carbapenemase WA A7) A& #FE dlde
Z IS4bal-F} OXA-23-R = OXA-51-R AlHAIE o] 3t

Table 1. Primers used for detection and sequencing of the metallo- 5 -lactamase, OXA carbapenemase, and IS4bal genes

Target Primer name Primer sequence (5' to 3') Reference

blayiviike VIM-F GAT GGT GTIT TGG TCG CAT A [14]
VIM-R CGA ATG CGC AGC ACC AG

blanp.ixe IMP-F GGA ATA GAG TGG CTT AAY TCT C [14]
IMP-R CCA AAC YAC TAS GTT ATC T

blasi.iike SIM-F TAC AAG GGA TTC GGC ATC G [14]
SIM-R TAA TGG CCT GIT CCC ATG TG

1SA4bal 1S4bal-F CAC GAA TGC AGA AGT TG [10]
1S4bal-R CGA CGA ATA CTA TGA CAC
IS4balend-F CAT TGA GAT GTG TCA TAG (Sequencing only)

blaoxa-23-tike OXA-23-F GAT CGG ATT GGA GAA CCA GA [15]
OXA-23-R ATT TCT GAC CGC ATT TCC AT

blaoxaza-ike OXA-24-F GG T TAG TTG GCC CCC TTA AA [15]
OXA-24-R AGT TGA GCG AAA AGG GGA TT

blaoxa-s1-tike OXA-51-F TAA TGC TTT GAT CGG CCT TG [15]
OXA-51-R TGG ATT GCA CTT CAT CTT GG

blaoxa-ss OXA-58-F AAG TAT TGG GGC TTG TGC TG [15]

OXA-58-R

CCC CTC TGC GCT CTA CAT AC
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PCRE ISAbal®] EAZ SIS 10].

OXA®¥ carbapenemase ZAAE-E OXA¥ carbapenemase
284 5 LB brothell 18417 #i%F ¥ sonicator2 I}fistar
£CIA 12000 pmo.2 1027 WD) F 4HAE A8
ek EAFAL 30°CollA 100#M  B-lactam AA|(50 mM
phosphate buffer, pH 7.0)8 UV-1601PC spectrophotometer
(Shimadzu Corp., Tokyo, Japan)Z ZA st} AH-2% spae
benzylpenicillin (Sigma, St. Louis, MO, USA)< 235 nm, imi-
penem¥} meropenem-= 297 nmo| it} Tl AL protein
assay (Bio-Rad, Hercules, CA, USA)E A|zALe] Whyof wle}
Al3stgict.

4. Carbapenemase MM T#FO| EXIAsH LA EMS st
pulsed-field gel electrophoresis (PFGE)

Carbapenemase A4 755 LB broth 5 mLol] 3} 18

A7} vokgt 5 low-melting agarose (InCert Agarose, FMC
Bioproducts, Rockland, Me, USA)ell Yol =& Smal AL

Z=(Takara, Kyoto, Japan)& *2]s}{c}t. CHEF DR II (Bio-Rad)
of] Y1 6 VollA A1Z 3%, upA|2h 1022 switch time Z71 2
& 20417F A7) 2515 c}. Ethidium bromide 0.5 2 L/mLE 30
£7F A8k & UVIband/Map software (UVItech Ltd.,
Cambridge, UK)E A4 A4-g 241819t}

4 x
1. Acinetobacter spp.2| imipenem LHME

Z W JollA] B-2l= Acinetobacter spp.2] imipenem B|7HA]
EO W ol ukg} Aolslo] A1 A9 AL 51% (39/77),
B AL 14% (26/191), CHLE 67% (68/102), 7371212 2] DH
AL 10% (6/59)019AtHTable 2). AA| 4297F 5 1395(32%)
7} imipenemel] B]ZHFAoldt. MBLAJA!  imipenem-EDTA
double disk synergy Al A FF= 1559tk AHLAA
VIM-2 34 259} SIM-1 A4 45, B, CH< 2 77144
of] 91XI3 D AN IMP-1 A 57+ 42 77, 17 E 15

Table 2. Characteristics of OXA carbapenemase-producing Acinetobacter spp. by hospitals

No. of No. of blaoxa-si-like blaoxa-si-like blaox{a.ﬂ.uke
. No. of blaoxa-si K . with
Hospital isolates IMP-NS, IMP-S, alleles blanwp- blayia blaspi.,  without ISAbal with 1SAbal blaoxs-like
PCR tested PCR tested (Group 1) (Group 1) (Group 1II)
A 77 39 10 Pos (40) - - - 5 34 1
Neg (9) 0 2 4 — — —
B 191 26 10 Pos (29) - - - 28 1 0
Neg (7) 7 0 0 — — —
C 102 68 7 Pos (73) - - - 13 39 21
Neg (2) 1 0 0 - - -
D 59 6 5 Pos (9) - - - 5 1 3
Neg (2) 1 0 0 - — -
Total 429 139 32 Pos (151) — — — 51 75 25
Neg (20) 9 2 4 - - -
Abbreviations: IMP-NS, imipenem non-susceptible; IMP-S, imipenem susceptible; Pos, positive; Neg, negative.
Table 3. Antimicrobial susceptibility of blaoxa-si-ike-carrying Acinetobacter spp. isolates with or without ISAbal
blaoxa-siiike Without ISAbal blaoxa-s1-iike With ISAbal blaoxa-si-ike and blaoxa-23-like
(Group 1) (Group 1I) with 1S4bal (Group III)
Antimicrobial
agent  MIC (s g/mL) MIC (#g/mL) MIC (#g/mL)
range / % MICso MICyo range / % MICso MICoo range / % MICso MICgo
non-susceptible non-susceptible non-susceptible
Imipenem 0.25~8/25 4 8 2~16/99 8 8 8~64/100 16 32
Meropenem 0.25~64/74 8 16 4~128/99 16 32 16~64/100 32 64
Ceftazidime 2~ >128/90 128 >128 64~ >128/100 128 >128 128~ >128/100 128 >128
Cefepime 4~ >128/94 32 128 16~ >128/100 32 >128 32~>128/100 128 >128
Tigecycline 0.25~4/6 2 2 0.5~4/11 2 4 1~2/0 2 2
Colistin 0.5~2/0 1 2 0.5~2/0 1 1 1~2/0 2 2
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elE 9k MBL B4 75 1555 B blaoxas® A

SAFA K Table 2).

2. OXAE carbapenemase MM #F U ISAbal EF TF2|

HIE

Acinetobacter spp. 17T1FMI A 1395, A 329) &
blaoxas1® AR AL 151500} 1S4bal SA blaoxas &
KA} FEAF(group D)= 515, 1SAbal ¥ blaoxas® +4
AF FAF(group )= 755, 1S4bal, blaoxas3 B blaoxa%
AT FAll kAl FF(group T+ 255 TH(Table 2).

UM 2= group 10] BHlollA] 78% (28/36)E 7 &9
t}. Group 1= AW} CHQ HEelFollA] Z4H2F 69% (34/49)2k
52% (395755 E =9k B UZ DA 27 3% (15736
9t 9% (171150l B3kt eh. Group 11+ CH Y3 DY
oA ZH2E 28% (215/755)¢} 27% (BF/11F)E =% ok

WAL 2% B 0%AT}h blaoxa28 B blaoxass8 FATTF=

Table 4. Hydrolytic activities (relative %) of various OXA-carbapene-
mase-producing strains

K19, K28, » K106, _
Strain blaoxa-si-ike blaoxa-si-ike and (Z(}ZA-SIMC '
(Group)  without 1S4bal  with IS4bal = I‘;’Z‘;ﬂ‘ke
(Group 1) (Group 1I) (Group TIT)
Penicillin 100 100 100
Oxacillin <1 25 19
Cephalothin 62 55 35
Imipenem 1 3 2
Meropenem <1 1 1
A No. of .
Type isolates Hospital
I RRIR | 29 C
LR RERRN RIUIRL Y I 7
) LI n 3 c
AL LRI v B
IR R v ! D
\Y| 25 A
VI 4 A
VIl 2 A
IX 3 A
Ladder marker (kb)

50 100

150 300

=5 kst
3. OXAE carbapenemase MM #Fo| StHA| Z+M

Group I°l] T8} imipenem¥} meropenem®] MIC ¥ ¢+ 22+
0.25~8 ££g/mLS} 0.25~64 1£g/mLo| 3L, group I+
16 1g/mLe} 4~128 £g/mLo| K Table 3). 2 group Il
&t imipenemI} meropenem®] MIC 4= 247 8~64 png/
mLe} 16~64 zg/mLe]it). Imipenem¥} meropenemol] oigk
B 2452 group T4l ZHZE 25%8) 74%, group TIOlA &
A ol Al 99%, L8]3L group HIA & F A 25
ol 4] 100%33t}. Group Il] BI&l IS4bal A<l group II, 111
oA imipenemol] W3t BIZFAES 22 74%8F 75% Skt
ek

Tigecyclineol] | A& thi- 757} Aol 9om, coli-

stinol] llA &= BE 7771 4ol 9ck Table 3).
4. OXAE carbapenemase2| LM REX 2N

blaoxas13TF blaoxad FAA FA 55 2 65 49
2 Adstel A $AARE AR A A
S9leh 2% BF ISabal FHOIOP, A 67 F 4FE
blaoxa-s3°19 3L, 255 blaoxasct HAHF EAZAIE Ve

ok 37} 65 B blaoxaas© STk

5. OXAE carbapenemaseli| 2|5t B -lactam EtH[Q| T15=Ea
OFA}
oo

Group I, IT & II #5ollA] ZF 9 154S Alglsto] B-
lactam Aol tHgt 7hal o2 Aleksich. 0XA-23%
I} OXA-51% ZA4EAA K106 F5(group TN} 1S4bal %A

No. of )

Type isolates Hospital
sruammn I-1 19 c
RRUR AR I -2 2 c
munme I 1 D
3] TR IR HRL 111-1 1 D
S LR RN AL -2 1 D
1mi v 1 A

Ladder marker (kb)

50 100

150 300

Fig. 1. Pulsed-field gel electrophoresis (PFGE) patterns of Smal-restricted genomic DNA of Acinetobacter spp. isolates. (A) Isolates having
blaoxas1 and 1SAbal. Lane 1 to IX, different clones from 4 hospitals; and (B) isolates having both blaoxa-si, blaoxa-s and 1S4bal. Lane 1-1
to IV, different clones from 4 hospitals; Molecular size (ladder marker) is given in kilobases.
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OXA-513 A& A4 K28 (growp 1) FF7} 1SAbal A
OXA-51% &4 A4 K19 (group I)X.c} oxacillinol] 7+3F -3l
A4S B3, imipenem B meropenemel] tiElA S A& ol

A =7} =K Table 4).

6. 1SAbal %M OXA-518 carbapenemase MM T3(Group
2| PFGE AMAt

OXA-51% §4A7} 9F4Ql 757352 PFGEE Ale¥ste] |
28 73}, 9744 o] JHEGIKFig. 1A). C¥ £2l 395
3714 &, AMS] 22l 34FE 471A) Holglom, B9t DY
7] W43} o 1vEs vEelgitt el
o= Z+7} 133 viglo| 714 wholA] Y

ol EHE 2% F qlek

o e
> e
xE
ﬁ r:‘\_o‘ -L,\‘-t
oo
AN
N qr
1L ofN ox

I‘
N
=
)
a

7. ISAbal %M OXA-2381} OXA-518 carbapenemase A
T3(Group IIN2| PFGE A AT} Z|CHIEA

OXA-23% carbapenemase A4 T 255 =0 Aol
A 15, cellAl 215 3 D IOIlA] 3571 el = 9l vkFig.
1B). ol & #5°] PFGE 473 W<loll we} dskeh. &, A
el 152 IV, DHEAelA el 35 1ok mrdde] it vk
Hell, C A Feld 2157 BF IHoE 59 75l 9
g Ao 2 FkE| A, 1155(52%, 1152157)7F F8kat

A 3ol Eel= et

oL r-\o
in]

A

e

a

B dFellA e Tl dASRbelA FelElE Acinetobacter
spp.2] OXA & carbapenemase A4 F52] vl&S ZAsla, =
W Asd3l, OXAY carbapenemase WA 32k S/ 3 W
A SR R TS RAANA RS A ek

Acinetobacter spp.2] imipenem H| A &2 Hnk} 22t
2] Do) 10%E 71 dokom] A 51%, BHY 14%, C
W9 679k Table 2). BHF CBLAS] WSS oF 800
oz WA GRS i} Rel E 0o, o]
£ge W AR AT A e HA9] Aot 98 ACE
A=t Carbapenem WA &2 AR 38%2 BP9
WAE@E~2%)He} AR E=9ked, ol A oE F3t
7 8 bk} 5 A7 3 W Wl S Rhkedsk A
o & AZE ek 3l el 750 WAE AEe) vlaslls
wf] 2004 Korean Nationwide Surveillance of Antimicrobial
Resistance (KONSAR) ZAtedFrol|A] A= w9 a5 WA
ET 17%3%0m, o= cH9e] WAET vlssisit2]

B od oA 47 WA Eel= Acinetobacter spp. 1715
% 15157} blaoxasi® FAAF ¥4 013, 1 Foll= blaoxas:

] FRAS) 1Sdbal &A1 ¥R T(Group M7} 755

(75/151, 49.7%) = 73 Btk Table 2). o] &2 Hl-&-2 1
uteh 23h=t carbapenem BT Eo] & AT CHY
oA 2+ 85%, 52%E 7H =Skh. ol 54 Wl W Axhd
A F5AS AR Aoz ARle 20059 22 imipe-
nem WAl Acinetobacter spp.& 22 A3§g KONSAR <1
Toll A= 1445 F 10555(74.3%)N A blaoxa® 537 Al o]
AT, 7L F 477(44.8%)7} blaoxa3o1ZEH11]. 20064 £l
TF7F el 2 AFollA blaoxa® -+ FFEL 88.3%
(1515171592 KONSAR 77478} 29K blaoxa s3] &
A PIEE 165% QSFNSIFZ dskek of o4 54 )
A W group I F5] AhA) ufirgl Zle® ke et

Merkier 5 OXA-512 25 A. baumanniiol] EANgkc}aL &)
Sd.o Acinetobacter haemolyticus, Acinetobacter genomic spe-
cies 10 Y= Acinetobacter woffiioll A+ 24 Z3E Bty
o OXA-51 AA|7} carbapenemol] A& YERf= A Q1A
+ s sglri16]. £ dellA MBL A4 FF 15
T+ BF OXA-510] EAHA] ekokar, vb& el vpit
WA Z o] 75 non-baumannii Acinetobacter spp.2] 7}
Aol zcka kst ohE AT AI}E 0XA-510] opd
OXA-58 == OXA-230] Zal3lloF carbapenemell WAl-S Vel
ki #1907 1S4bal®] blaoxas®] 3ol Exsliok WA=
Uebiicka Seh17,18],

blaoxa-siike ¥ TF2] 1S4bal FA 5ol w}E A 7+
A Al&oll A Acinetobacter spp.2] ceftazidime, cefepime, tige-
cycline B! colistinel] t&t WAE-2 1S4bal &A1 (Group 1)}
9FA FH(Group I)ellA B v]|58} el(Table 3). L&Y} imipe-
nemZ} meropenem®| MIC 9] Group II F5ollA 242 2~
16 12 g/mLE} 4~ 128 prg/mLZ group 1 FHL} 2~8ul] =gko.
v, imipenem¥} meropenemel] tE+ B|ZHAEo] BF 99%E
group 1 Tkl Eoke)h ol#3t ZAFe 1S4bal FAQ
Acinetobacter®] carbapenem MIC7} ©] Et}= Turton 52| &
318} LABIATH10]. blaoxas® A 8 T(Group 1ol
&t imipenem¥} meropeneme] MICoe 2+ 32 12 g/mL B 64
#g/mLZ Group 112] 8 pg/mL B 32 pgmLic}t 2+ 4ulj}
28] =9ko ™ imipenem, meropenem, ceftazidime 2! cefepime
off gk A FT 8ldth o] A= carbapenemel] tik
Aol OXA-230] OXA-515t} B 7|ofghrhe Haie} dx|s}
© &70lAeH15]. st Al et el A7t group
Iof] ]3] group 11¢} group III ¥F57} oxacillin, imipenem 2!
meropeneml] = 7SN 5HE Holr) o rhiEal At
+ ZF oll iz Al WA ES AL Qe AR 3
clslAch(Table 4). #|<ol] ZHuke kA9l tigecycline¥} colistin
olE tF-E =& 25 7ZHAlololA OXA carbapenemases:
7WA 2 Q= HAINA] Acinetobacter spp. X1 Eell o] FAI7L
88 Zlog A7E 9}



32 Korean J Clin Microbiol 2010;13(1):27-33

T OXA carbapenemase A4 ol 23k FehikAlo] =
whefellA] Hargl v glck & dFellA e A4 3k W<doll
A el blaoxar® AR Y TFE BF 22 PFGE A
A& Bk =3 blaoxasiZF 1S4bal FA] A (Group 1I) T
T A2AY F A WA A eS ¢ T AR
o

AEFog B o tdQl 47 WAl Acinetobacter spp.
2] carbapenem WA-E-2 t}oksl3 3l OXA carbapenemase 234
77t wlg ZEgien o] Sl o3k B W AshiA oA

e 248 & Aol

t 2 2

2k
MO
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A4S AP, 4BEEP, 8820, HMEYS, Mg olFT, ZRE 017, RN

3k ckekAl WA Acinetobacter spp.7} S7FskaL Qlo] AZsE EAIZE ¥ 3L Qlek. B Aol 4]
= Tl N YhollA Eel= = Acinetobacter spp.2] FTAl WA 3 carbapenem WA 7171 = EAdEH A4S
TrEskaAl skick
i 20061 5EllA 11€70A A& Al Azt 73719 3k Aol 4xg 4l T 2AellA] EelH
Acinetobacter spp. T2 T33FAtE CLSI t2== M3} S| A o &2 Al A4S A1slelaL, PCR AR
metallo- 8-lactamase$} OXA® carbapenemase 34 5 ZAE3II T OXAS I} 1S4bal®] F-Foll wE carbapenem WA=}
7Rl vl A8l 3L, OXAY carbapenemase 234 T2 34| DNAS] pulsed-field gel electrophoresis (PFGE) A3
EAsc
A1} Acinetobacter spp.2] carbapenem BIZHFAIES 10~67%%2 L4 HHollA] o]n] &t} OXA carbapenemase S 234
= 1515 184b1°] = blaoxasi® 5157, 1S4bal 5A1 ¥4 Q blaoxasi® 755, 184bal, blaoxa-siZ blaoxazs &A1 %A
Ql ¥ 25F&E FA=] ATk blaoxasi® F 1SAbalo] EANSl= 57} carbapenem MIC7F 58k 29, blaoxast TH5
FEANE} blaoxazs A EA TF7T carbapenem MIC7} =9%th. 7HrE3l] A E ZAANAE blaoxasi® 5 1S4balo]
Asle T} blaoxas?t A EA T57} oxacillinol] 73k 314 & K31, carbapenemeoll thall A = o= Q1 24
7} =9k} Tigecyclineoll & t-E-2] Al F71, colistindll = Alg ¥ B571 Aotk PFGEREA 22 blaoxa2s3
#} blaoxas® TR ¥ Tl o3t Aebde] 32 & AUdch
HE: I H2] Acinetobacter spp. %ol carbapenem WAl 759} OXAE carbapenemase A4 F+ vl E3l9x WY
] Ak whao] £ 98-8 FAY I AUt OXAE carbapenemase A F5+2] BHAHS carbapenem WA Acinetobacter
spp.oll 23k ZHdF X 55 of§iAl & Zlo| B & ofo thek &% th¥o] A|FE Zlo g Azkeiel. [Eilan| =5t X|
2010;13:27-33]
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