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Antimicrobial Resistance of Clinically Important Bacteria Isolated from 12
Hospitals in Korea

Seong Geun Hong?, Jongwook Lee? Dongeun Yong?, Eui-Chong Kim*, Seok Hoon Jeong®, Yeon Jun Park,
Tae Yeal Choi’, Young Uh? Jong Hee Shin®, Wee Kyo Lee, Ji Young Ahn*,
Sung-Hee Lee*, Gun-Jo Woo*, and Kyungwon Lee*

Departments of Laboratory Medicine, Coll. of Med., Pochon CHA Univ.}; Keonyang Univ. Med. Coll.z; Yonsei Univ.
Coll. of Med.?; Seoul Nat. Univ. Coll. of Med.*; Coll. of Med. Kosin Univ.®; The Catholic Univ. of Kor.t; Hanyang Univ.
Coll. of Med.”; Yonsei Univ. Wonju Coll. of Med.?; Chonnam Nat. Univ. Med. School®; Ajou Univ. Coll. of Med.?;
Sooncheonhyang Univ. Coll. of Med.**; Cheju Hanmaeum Hospital**; Food Microbiology Division, Center for Food
Safety Evaluation, Korea Food and Drug Administration®

Background : A rapid increase in antimicrobial-resistant bacteria has become a serious problem
in Korea. Moreover, the antibiotic resistance problem has worsened noticeably during the past se-
veral years. The aim of this study was to determine the prevalence of resistance among frequently
isolated gram-positive and -negative bacteria in Korea.

Methods : Routine susceptibility data for medically important bacteria isolated during 6 months of
20083 were collected from 12 university and general hospital laboratories in Korea.

Results : The proportion of methicillin-resistant Staphylococcus aureus (MRSA) was 66%;
however, vancomycin-resistant strains were not detected. The rates of vancomycin-resistant Ente-
rococcus faecium and penicillin-nonsusceptible Streptococcus pneumoniae (PNSP) were 22% and
73%, respectively. The resistance rates to 3rd generation cephalosporins and monobactam were:
Escherichia coli 8-12%, Klebsiella pneumoniae 18-22%, Citrobacter freundii 22-32%, Enterobacter
cloacae 34-37%, and Serratia marcescens 12-21%, respectively. Imipenem resistance rates of Aci-
netobacter baumannii and Pseudomonas aeruginosa were 23% and 25%, respectively.

Conclusions : Antimicrobial resistant strains were already prevalent among the clinically important
isolates, especially, MRSA, PNSP, and extended-spectrum cephalosporin resistant gram-negative
bacilli in Korea. The imipenem-resistant rates of A. baumannii and P. aeruginosa increased, respecti-
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vely, from 13% and 20% in 2002 to 23% and 25% in 2003. The results of this study will provide a
basis for proper treatment of bacterial infections and prevention of spread of resistant bacteria. A
continuous nationwide surveillance of antimicrobial resistance is very important and should be
performed. (Korean J Clin Microbiol 2004;7(2):171-177)

Key words : MRSA, VRE, ESBL, AmpC f-lactamase, carbapenemase

uebs] 2o Fuie] A A5 WY S A 2y
= T8 AT WAEe vlg EokA2, 3] FElvkete
WA BA L 9o vkl 0 & 11aqL@ﬂﬂq
a2 el &L FEL BE A9, 39 Sl o}
A BEER A2HQ TR Am@ggi44LAL
)¢ Fastrhmn & % Qlvk B Ao 2002 5 3
8 FF) ATHE WAL 2A A4, T $449]
AFAAANA BelH e Fo Al Foll £3] AH&H =
A ol WA 2l methicillin WA Staphylococcus aureus
(MRSA), vancomycin W4 Enterococcus faecium (VRE-
FM), penicillin W] 4] Streptococcus pneumoniae (PNSP), ex-
tended spectrum S-lactamase (ESBL) 22 AmpC f-lacta-
mase 2§ 4] Escherichia coli¢} Klebsiella pneumoniae, #l| 3
At cephalosporin#] o] ] 4] ¢l Citrobacter freundii, Ente-
robacter cloacae 2 Serratia marcescens, imipenem ] 4J <1
Acinetobacter baumannii ¢} Pseudomonas aeruginosa %
ampicillin Y4 21 Hemophilus influenzae7} 2] =<f| H]&}o]
Eatm, ol @ WAEFY v &L A vskel Z7t
S9e% Raagch 2o e Fud A AF A9 TR

iﬂﬁAﬂ?ﬂﬂogﬂl*ﬂoizﬂ&E&
A4% ARE A A Aol Yol A v F23)
[5]. whebA], - Aol A = 20021 o] o] of At n‘é
A A 55 913 SutE Al /\}3— Xl%] 2 #e] A
712 A8 5 gz, &
Al W o] 53] Alzhet Fa 1%“’&"3 92 S Al
< S Y& AT 52 AholA] FALS
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1:0
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vwmiwﬁm

R (O - DA S I
Zhztoll A 20031 24-7€ o EE]H
T8 A1, = S. aureus, Enterococcus faecalis, E. faecium,
S. pneumoniae, E. coli, K. pneumoniae, E. cloacae, C. freun-
dii, S. marcescens, P. aeruginosa, A. baumannii 2 H. influ-
enzaee) atA B FIE AU S8 B F
st 7t W elel A E% P 207 vike] W ARE Al9l8t
Aot 2 WP L A 744 Al @S National Commit-
tee for Clinical Laboratory Standards (NCCLS)2] t] ~3 &}
APE[6] e A A] v Mg o] de]E o] &3 Vi-
tek (bioMeérieux, Marcy 1'Etoile, France) S-2 MicroScan
(Dade MicroScan Inc., West Sacramento, CA, US.A.) A] 2~

92 o] g-3to] ARG ST

Z I

G W& 2AE A9 B
34,13350| % 2, 7 ¥l &2 S, aureus 23.0% (7,343
), E. faecalis 8.8% (2,9965), E. faecium 7.2% (2.459),
E. coli 20.1% (6,8455%), K. pneumoniae 8.1% (2,770-F), C.
freundii 1.5% (520%), E. cloacae 4.4% (1,4865"), S. marce-
scens 2.6% (898%), A. baumannii 8.1% (2,7605), P. aeru-
ginosa 12.8% (4,366), S. pneumoniae 2.6% (898F) 2 H.
influenzae 0.9% (2925)°] 34 t}.

AggEA) dee 39 L o) v ek 5
S. aureuse] 7ZFH4A St ©
lin, erythromycin, teicoplanin 2 vancomycinol] tf }o] A]
&3ttt 97) o] A th X&) H 2l o] Enterococcus spp.2]
=43 2 ampicillin, tetracycline, fluoroquinolone, teicopla-
nin 2 vancomycinol] el Al &3}, 77 o] e B

ol A E. coli & K. pneumoniae?] 7+<=4 < ampicillin, am-
picillin-sulbactam, piperacillin-tazobactam, cephalothin, #]] 3,

435 Fe T

A 257} penicillin, oxacﬂ-

4A4 ] cephalosporin, aztreonam, cefoxitin, imipenem, ami-
kacin, gentamicin, tobramycin, cotrimoxazole & fluorogino-
loneol] thafj A1, P. aeruginosa®] 7+4=4d & piperacillin, pi-
peracillin-tazobactam, ticarcillin-clavulanic acid, ceftazidi-
me, aztreonam, cefepime, imipenem, amikacin, gentamicin,
tobramycin 2! fluoroquinoloneol] tff 3] A] &3} t}.

S. aureus+= penicillin®l] 97% ©]732] 371 WA o] At}
(Table 1). F8 Q7D < MRSAL] H] &L 66%°] U
a1, clindamycin, erythromycin, fluoroquinolone, tetracycline

1 gentamicindl] WA & & 52-67%°] L t}. ¥+ ol cotrimo-
xazole WA} & 16% ]MJ_ vancomycin®| IHH ol TFF

A WA €& penicillin 2 cotrimoxa-
17P Ao thE Aol tigk o
S| Z}o]l & H. ATl MRSAS] H]&o] 44%
¢l o] e Al W &= Skt

Enterococcus i %-°l ampicillin WA &©] E. faecalis
= 1%E $Eko Y, E. faecium-& 88% = =9k tH(Table 1).

o] o] Wkl A tetracycline WA & E. faecalis+= 85% = &
Sk o1}, E. faecium 12% =2 Skt}. Vancomycin Wi 4d <1
23 (VRE)S] 73 9 E. faecalis:= 1%°©] 9l 2.1}, E. faeci-
umel| A= 22% = =k ow, Wl whel 9%l A 39%°]

1o o
He BEEE HY
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Table 1. The distribution of antimicrobial resistance (%) of S. aureus, E. faecalis and E. faecium by hospitals

Antimicrobial agents S. aureus (7,843) E. faecalis (2,996) E. faecium (2,459)
High Low Mean* High Low Mean* High Low Mean*
Ampicillin NT NT NT 4 0 1 95 78 88
Penicillin 100 94 97 NT NT NT NT NT NT
Oxacillin 82 44 66 NT NT NT NT NT NT
Clindamycin 72 33 57 NT NT NT NT NT NT
Cotrimoxazole 23 10 16 NT NT NT NT NT NT
Erythromycin' 83 37 66 69 69 69 94 94 94
Gentamicin 80 49 67 NT NT NT NT NT NT
Tetracycline 74 29 52 97 76 85 21 8 12
Fluoroquinolone 74 37 59 47 20 32 96 85 91
Teicoplanin <1 0 <1 3 0 1 29 0 16
Vancomycin 0 0 0 3 0 1 39 9 22

* The mean resistance rates were calculated from the mean resistance rates at each hospital, to minimize the influence of a large
number of isolates at some hospitals.

T The results of erythromycin resistance of E. faecalis and E. faeccium were from 1 hospital.

Abbreviation: NT, not tested; ( ), No. of isolates tested.

Table 2. The distribution of antimicrobial resistance (%) of E. coli and K. pneumoniae by hospitals

Antimicrobial agents E. coli (6,845) K. pneumoniae (2,770)

High Low Mean* High Low Mean*
Ampicillin 77 60 70 100 92 98
Ampicillin-sulbactam 38 20 27 41 15 32
Piperacillin 61 45 54 47 23 36
Piperacillin-tazobactam 20 2 6 28 3 13
Cephalothin 50 14 39 41 18 32
Cefotaxime 27 6 12 30 9 18
Ceftazidime 25 0 9 33 11 21
Cefepime 17 1 7 23 2 13
Cefotetan 26 4 12 33 5 17
Cefoxitin 27 2 31 13 23
Aztreonam 19 1 8 35 8 22
Imipenem 1 0 <1 <1 0 <1
Meropenem <1 0 <1 7 0 <1
Amikacin 18 2 6 24 4 13
Gentamicin 38 20 28 31 10 22
Tobramycin 36 13 22 41 10 30
Cotrimoxazole 56 40 44 36 14 24
Fluoroquinolone 47 20 33 19 6 13
Tetracycline 61 50 55 29 10 21

* The mean resistance rates were calculated from the mean resistance rates at each hospital, to minimize the influence of a large
number of isolates at some hospitals.
Abbreviation: (), No. of isolates tested.

E. coli& ampicillinol] th 3} 70%, piperacillin 54%, cepha- A &L 8-12%0]o] 4] ESBL A #F7} 3 Ao =g >
lothin 39%, gentamicin 28%, cotrimoxazole 44% 2 H| 1l ] A =) t}. K. pneumoniae] A WA &L piperacillin
=2 YA &S 293, fluoroquinoloneo]| 3k WA &%= 36%, cephalothin 32%, gentamicin 22%, cotrimoxazole 24%

33%2 &3} tH(Table 2). A|34 0] cephalosporinA] ¢1 2 E. colig} ]38} A Wk ar, cefotaxime, ceftazidime
cefotaxime®} ceftazidime, monobactamA] 91 aztreonam LU} 2 aztreonam WAl &2 18-22% % =o}x] ESBL A o F
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Table 3. The distribution of antimicrobial resistance (%) of C. freundii, E. cloacae and S. marcescens by hospitals
Antimicrobial agents C. freundii (520) E. cloacae (1,486) S. marcescens (898)
High Low Mean* High Low Mean* High Low Mean*
Ampicillin-sulbactam 60 48 51 88 66 75 94 72 86
Piperacillin 72 32 45 52 23 42 67 21 44
Piperacillin-tazobactam 45 2 16 42 11 24 56 4 22
Ceftazidime 44 20 32 53 21 37 54 3 12
Cefotaxime 45 23 27 44 23 34 60 8 21
Aztreonam 41 8 22 52 17 37 52 4 17
Cefepime 29 2 5 36 2 12 49 0 14
Imipenem 1 0 <1 2 0 <1 2 0 <1
Meropenem 0 0 0 0 0 0 0 0 0
Amikacin 27 2 15 25 2 12 35 3 16
Gentamicin 49 5 26 47 15 31 63 14 40
Tobramycin 49 12 26 52 21 41 78 21 54
Cotrimoxazole 41 22 36 49 30 41 37 12 27
Fluoroquinolone 41 2 16 22 4 11 48 1 17

* The mean resistance rates were calculated from the mean resistance rates at each hospital, to minimize the influence of a large
number of isolates at some hospitals.
Abbreviation: (), No. of isolates tested.

Table 4. The distribution of antimicrobial resistance (%) of A. baumannii and P. aeruginosa by hospitals

Antimicrobial agents A. baumannii (2,760) P. aeruginosa (4,366)

High Low Mean* High Low Mean*
Piperacillin 81 53 68 70 28 44
Piperacillin-tazobactam 70 30 47 53 16 32
Ticarcillin-clavulanic acid 70 10 35 79 35 52
Ampicillin-sulbactam 79 33 56 NT NT NT
Cefotaxime 80 65 73 86 68 76
Ceftazidime 75 28 58 35 9 21
Cefepime 73 30 55 38 8 25
Aztreonam 87 69 81 72 14 33
Imipenem 64 1 23 47 12 25
Meropenem 59 15 36 57 12 26
Amikacin 78 43 61 44 16 28
Gentamicin 87 56 68 76 34 48
Tobramycin 88 55 71 67 26 44
Fluoroquinolone 85 43 61 66 22 41
Cotrimoxazole 77 51 65 100 89 95
Tetracycline 76 52 64 NT NT NT

* The mean resistance rates were calculated from the mean resistance rates at each hospital, to minimize the influence of a large
number of isolates at some hospitals.
Abbreviation: NT, not tested; ( ), No. of isolates tested.

7FE.colith o &gt 1082 4 4 AUt ESBL A o] A §-= WAz Abo] 7} ZA] &gkt

AaFd 93t Fd=o NBEAZ AL F 9= C. freundii, E. cloacae 2 S. marcescens®] piperacillin U]
cefoxitin®} imipenemol] that WA & & E. colie] 3% 2z} A &L 42-45%°] 9] 31, gentamicin WA &S 26-40%°] %
7} 9%} 1% n]qko] ¢l 31, K. pneumoniae2] 73 % z+z} 23% t}. Ampicillin-sulbactamol] ™ 3+ WA &= C. freundii, E.
1% v Pto| it H o 2 AL tRE9 24 cloacae 2 S. marcescens”} 2+2}+ 51%, 75% 2 86% = =<k

oA HlwA = 2ol S H.¢ o1} ampicillin 2 imipenem ThH(Table 3). o] & 2] #|34| ) cephalosporinAl] 2 mo-
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nobactam A o] o] 3+ WA &< C. freundiiz} 22-32%, E.
cloacae”} 34-37% 2 S. marcescens’} 12-21%¢°] 1t}
(Table 3). A cefepime2] WA &S 2+7t 5-14% =2 ¥
2 gk Sk a1, imipenemo]] tf & WA = 1% mIRbo] it W
o W& YA &S ampicillin-sulbactam, imipenem 2!
meropenem-<- A &) &+ T F-&-2] kAo A H] A Z *}o]
2 ¥}

A. baumannii2] W] A & -2 piperacillinel] 68%, B-lactam¥}
B-lactamase quﬂ A o] WgkA] o 35-56%, A| 3,4 Al ce-
! monobactam A|| Al ©f] 55-81%©°] ] I, ami-
noglycomdeXﬂ fluoroquinolone & cotrimoxazolee]] th g W
A& 2172 61-711%, 61% 2 65%°] 1 T} (Table 4). Imipe-
neme]| )3+ WA &2 23%, meropenem WA &2 36% =
thE e ghatol Hlete] dA 6] otk el w
2 YA &) A}Fo] & piperacillin, cefotaxime, aztreonam,
cotrimoxazole 2 tetracycline®] 7 ¢ vl & Zko} o}

gAY e Be Aol s Eoﬂ—r t}. 53] imipe-
nem< 1% WA FE Hol= HYo] 9= Wi 64%2]
W< Hole 2= ATt P. aeruginosas] Ul A & <& pi-
peracillinol] 44%, 3-lactam¥} B-lactamase 2 #l| #l] 2] = &)
o] 32-52%°]Qt}. A 3,4 At cephalosporinAl] % mono-
bactam#]| A of] tf &} WA &2 21-76%°] ] 2.1, aminogly-
cosideA], fluoroquinolone 2 cotrimoxazoleol| o &+ W] A
L 7}7} 28-48%, 41% 2 95%°] 2] t}. Imipenem¥} merope-
nemo]| T3t WA &2 747} 25%9) 26% = ¥] =5t o,
A. baumannii <} 7LO] O & 2534 3hatol Hshe] & A
3] =kttt Wl whE WA S-L cefotaxime 2 cotrimo-
xazoles A 9| g th 29| ofAol A Bl 2 2po] 5 H
S tH(Table 4).

S. pneumoniae ol oxacillin t] 23 Al & oA 19 mm

o] 3te] AN E HolE penicillin B] 7F5A2 Q1 759 H)
&2 T3%= 9=l vlste] @A 3] =3k, erythromycin
WA EE 69%F =Lt} H. influenzae2] ampicillin W] A
L 47-54%0| Q1 HE WA &L 51%= B-lactamase A
Hiol EFE & & YA, L3 71 7he] flactamase

A ] ¥ &2 59%0] A th(AL =R A Al

phalosporin#] 2!

WA ol EA L Yo, 2 AT FHoR
e kel Mmool glojA Aol AEo] o ¢A] 2
ATk WAl T A& A7) A E A W
3 A A A Bastth Al FaAl WA =
A Abe QoAb AW ATk, AT E AAL
A e, A AL Fol WA Al ti = = A7
A8l o] &8 & AdE TR ABIF AR, A WA
Aol Bl &2 Aol B 54 mebA zhol7h
owg o= 3 Ao AEE /A1 $elvel AA 9
WaES FHat7e it 22y e Wdde B

Aol 2ElE F2 Mo S7H e 175

FERA N hF WY S 2A & AAF 02 oAt
ol¥l el el ZlBe F 12709 ey A %
el on, 2002d Ed Feld 5 134 712 (e
2

H
el 127094 A ARAIE] 170)ell A 370 2] 7] Tho] AL
2 A3 B A, 270 9] 7] Bol F7hE Avtet

A
gH oz AFEA gt TPl Akt A
Tof B3] &9 A=A Q) ekato] ¥k ¥ ¢tk ks Qi T}

S. aureusE 7H = SkAlol A &3] EYH = F23H
Uit 2 Z MRSAS] Z717F #4 o] th MRSAE $-2]
U} ol ol At deks] Ealgon, 2o g
Wit ¥ oohig A97tg e ddor FRg W
AT & Aol -] MRSAS] H] & & 44-82%°] 2l o1,
44%E BRl 71| & gt A o EH 3k Al o] AubA o
2 e Aoz zAE QT o] UL o3t | F
& A2 gt Ve s vlwA FaAd o i%o]

L

THE 713kl vle) Aota A E A FtaAl &2
2002 9] YA S [4]5 ok AubE o 2 okzha e A
-2 H 9t} Vancomycine MRSAC| = 33 & Hoj A
ddHem F oo AR H o] gtot, 19961 U ol A

vancomycindl] ZFFAl o] A stH #FE Hadk o] X,
2002'd Pl ol A= 2% gk €] 9] vancomycin W4 S.
aureus (VRSA)7} R e oA A z+a 247} & o}H8].
FY oA FE R ALl 2001 FE] 20039 £71A] =
W o2 oA £2] g MRSAo 4 A& gk 2 3} vanco-
mycin =7F7F4A) S, aureus (VISA) 5-& VRSAVE £
vl glt}. ohek 152¢] VISA7ZE 19999 R 92 a‘io]ﬂr
[9]. ¥ A Fdl| A = vancomycinol] T3 WA S Hol=
FE= 910 2} teicoplaninol] WA S Hol= #F+= l%U]
Rho] A TH(Table 1). whehx] o] of t g 2| &4 Q1 A7 2
astthn gzta

Enterococcusi= M o] W& Ao m S 4o
71E geo] Aol =&Yooy, 2dd e duid S &
3] do7|= Aol HEAem[10], o2l 7}A] Al
AAWA S HolE Ao] 54 o|t}. Enterococcus &= A}
AA A 8= = A& dlF&Eo| E. faecaliso] $ 2.1} E.
faeciumo] 2} & @Wol £ = v} Zeff 2112 sle
WA & ampicillin?} vancomycin W4 91|, E. faecalis =
A= ol & Al ek WAl &7 =E©] ampicil-
linol] 1%<} vancomycin®ll 1%<] WA &S EAth 28y
E. faecium®] ampicillin W 4] &-& 88%), vancomycinel] T 3t
WA &2 22%= =5k o, 2002\ = 2} [4]9) Bl a8k
k7t Attt iR Al et W&
o] WE Z o] E HolA] ggkor} vancomycin WA
E. faeciume] 7% 9-39%=% WL wa} 2 2ol & B
th. VREE= X 58 F &= HAI7F A 7] W Fo A4 &+
A7} ok ¥ 2 JTH[11]. F ol Food and Drug Admlnlst—
rationol| A] glycopeptideo]] WA Q1 1A Aol it
2 o] 9l= quinupristin/dalfopristin, linezolid 52| 2k#) 7}
S <lg ol me} Enterococcuse] Al g Al el o
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23t A S 28 Ut vk A7 AT

E. coli¢} K. pneumoniae= Qe A o] Aol 2

Fold o}, 1980\ o ZHlof| extended-spectrum fS-lac-
tamA)| 7}A] #-8l 3= ESBLS At #5574 B
|[12] o] F, sl X = o] 5 ESBL A 571 &3,
a2 Bl Eo] A& F7beta Aol BEaEATHI3,14]. &
A Fo| = A 34 cephalosporin#l] 91 cefotaxime™} cef-
tazidime, monobactam#]] 91 aztreonam 4] &-& E. coli<]|
A 8-12%2} K. pneumoniaecl| A 18-22% = ESBL A ¥
F7} &3 Ao 2 F4 =0 tH(Table 2). AmpC S-lactama-
seS Tk QA st T3 cefepime, cefpirome 2 carba-
penemAl| = A £] 3t B E B-lactamA]] o] WAl S HIT}H15].
A= dAA A ampC 7 27} plasmidel] 9)-5-©]
19893 3+ 3} ) ol A B2 H K. pneumoniaeol| A 2] -&
o2 BuEga[l16], 2l yetel A = plasmidd AmpC
B-lactamase S A 4] 5} += E. coli2} K. pneumoniae’} & g}o]
B g 17, 18]. o] EAE S ESBLY np37A| 2
plasmidol] &= 3 =o]7] W o] thE HF o= A
o7k ol afel o kel 7t W7k Thele] SuiolA )
% Z2.3}t}. Plasmid’d AmpC f-lactamaseE &Y /d Sh+= 1
T cefoxitindl] W39, E A A= cefoxitinel] W43
Q1 #39] H]&<] E. colix= 9%, K. pneumoniae+= 23% =
S| ;(] OL&E— o} /'~ g)\(})\iq,('rable 2). B:] o_] Oﬂ [L}E LHH

& #% 9 Aol wheh Aol & Aot AR W
b2 We 25t obzt w ok, WAl gl WA
&2 20023 =[4]¢l wls) oFzE %ﬂﬁr v FEe B
1.

C. freundii, E. cloacae @ S. marcescens:= F 8.
Ao 2 Ze| A 34| cephalosporinA] o] &= WA ¢
A A AmpC B-lactamase I} 2P A F7F Z YA =
o] Ha g v} TH19]. B AN % o] 5 FEe A
Mt cephalosporinAl] o] o gt WA &2 C. freundiiz} 22-
32%, E. cloacae”} 34-37% 2 S. marcescens”} 12-21%© 10;1
T} (Table 3). Class C S-lactamase A 50l 3= o] 9
E A2 A cefepime?] 141 J 8o 7tz 5.14% 2 H]

w2 gk}, B o] wrE A &L ampicillin-sulbactam,
imipenem % meropenem< A €] g o F-HE-2] <k o] A H]

WA 2 Ao] 2 ATk 24 7 Bol whek A o] Tk
S o Ao, Aol A YA &L HAukA
oz 2002‘54_[4]9} H] 52311 21, C. freundii2] cefepime
of thgt A &0l 1% W Rt A 5% = =olx Tt

A. baumannii®} P. aeruginosal= o] 2] &40l WA <l
o] Sqoln AgAACIA £8] FelH = o L)
Qi 7 Shtelth. B ATANE AP @ th el o
lol WAQ) 57 Eae. A 2ol 1ghe4 1t
of 7b¢ A= &S 714 imipeneme] = W <l
#57h Z7heha Slgol waE u QITH20L B ol
] A. baumannii2] imipenemol] ] gl W] A & & 23%, mero-
penem WA €& 36%°] %] 2™, P. aeruginosao] WA &<
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242, 0152, 852, YAUE, YME, HAFT S
OE s/ Aol Hlete] @A 9

27V 25% S} 26% =
=gkt 21284 7H 9] carbapenem 141 A7 A= A
9] penicillin binding protein (PBP)2] ¥ 3}, gt #| -\E—ﬂ}’“
o a9 % Fol Yok Fad UAsAe

o] o3t B3 3lo|t}. CarbapenemS E3jdts S0 04
2 7FA 7 € d & 9l 2 Y} metallo-B-lactamase (MBL)7} ¢
@ AL A2 FAA AT A AT )
[20]©] carbapenem WA i+ = VIMZ} IMP type2] MBL
S AT 57 AA & °}£~ H 13}l ). A. bauman-
nii} P. aeruginosa2] A WA &L Auka o 2 2002
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