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Antimicrobial Resistance of Clinically Important Bacteria Isolated from
Hospitals Located in Representative Provinces of Korea

Seong Geun Hong*, Dongeun Yong? Kyungwon Lee?, Eui-Chong Kim?®, Wee Kyo Lee?,
Seok Hoon Jeong®, Won Keun Song®, Yeon Jun Park’, Mi-Na Kim?, Young Uh®, Jong Hee Shin®,
Jongwook Lee, Ji Young Ahn*, Sun Wha Lee®, Jae Seok Kim?®, Hee Bong Shin*

Departments of Laboratory Medicine, Coll. of Med., Pochon CHA Univ.}, Yonsei Univ. Coll. of Med.?
Seoul Nat. Univ. Coll. of Med.?, Ajou Univ. of Med.*, Coll. of Med. Kosin Univ.*, Hanllym Univ. Coll. of Med.®
The Catholic Univ. of Kor.”, Univ. of Ulsan Med. Coll. and Asan Med. Center®, Yonsei Univ. Wonju Coll. of Med.®
Chonnam Nat. Univ. Med. School*, Keonyang Univ. Med. Coll.**
Sooncheonhyang Univ. Coll. of Med.*?; Neodin Med. Res. Center*

Background: A rapid increase of antimicrobial-resistant bacteria has become a serious problem
in many countries. The aim of this study was to determine the prevalence of resistance among
frequently isolated gram-positive and -negative bacteria in Korea.

Methods: Data of routine antimicrobial susceptibility test for medically important bacteria, isolated
during 3 months of 2002, were collected from 12 university and 1 commercial laboratories in Korea.

Results: The proportions of methicillin-resistant Staphylococcus aureus (MRSA) were 60-88%, but
vancomycin-resistant S. aureus was not detected. Among the Enterococcus faecium isolates, the
resistance rate to vancomycin was 29%. The resistance rates of Escherichia coli and Klebsiella
pneumoniae: 11% and 24% to cefotaxime, respectively, and 12% and 21% to cefoxitin, respectively.
The resistance rates of Citrobacter freundii, Enterobacter cloacae, and Serratia marcescens: 28%, 34%
and 219% to cefotaxime, respectively, <1%, 8% and 14% to cefepime, respectively. The resistance
rates of Acinetobacter baumannii and Pseudomonas aeruginosa were: 65% and 37% to piperacillin, 64%
and 19% to ceftazidime, 13% and 20% to imipenem, respectively. The resistant rates varied
according to the hospital size. The resistance rates were generally higher among the isolates in the
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hospitals with more than 1,000 beds. The rates of penicillin-nonsusceptible Streptococcus
pneumoniae were 58-90%. Among the Haemophilus influenzae isolates, 55-68% were resistant to
ampicillin.
Conclusions: Antimicrobial resistant strains were prevalent among the medically important clinical
isolates, especially, MRSA, vancomycin-resistant enterococci, extended-spectrum p-lactamase- or
AmpC Blactamase-producing E. coli and K. pneumoniae, third generation cephalosporin-resistant C.
freundii, E. cloacae and S. marcescens, imipenem-resistant A. baumannii and P. aeruginosa, penicillin-
nonsusceptible S. pneumoniae and ampicillin-resistant H. influenzae. The antimicrobial resistance has
become a serious problem in Korea. (Korean J Clin Microbiol 2003;6(1):29-36)
Key words : MRSA, VRE, ESBL, AmpC g-lactamase, Carbapenemase

Hlgo] HZ =718t o] AZsictn skt a8 = freundii 1.6%,E. cloacae 4.5%,S. marcescens 2.1%,A. bau-

i

Z FUY A AZAQ FrE2 AT oA ygES mannii 9.2%, P. aeruginosa 14.2%,S. pneumoniae 2.2% %
ZA e AL 7= 282 93k ok A glo]A H. influenzae 0.8%r] 3l t}.
A% FaSTH. Wb @l AT 495 @ AR GTA AE e g BTl meh G
2} XN BE Y3 LHl2 A AE XA D AL AAS (Table 1).=, S. aureus.J e A HY 257} pe-
TFZ317] Y 712 A5E RSl AL, A A o) nicillin G, oxacillin, erythromycin, fluoroquinolone, cotrimo-
E3) Azte o gk U TS ATe S xazole, teicoplanirg! vancomycim]] thsle] A& s} Th.
S AL HES AR FE 2D A] B TR et Wk o] fusidic acid, quinupristin-dalfopristig rifampine]]
ZAbeka2; a3l o el A= Zhzt DR, DR 9 7R 9] g edrte] Al&dsiith
52 ¥ 1(107] ©]4})e] Enterococcus spp2] 4
M= ol gy £ ampicillin, tetracycline, fluoroquinolone, teicoplani
vancomycire] taj A& 3} 1, Enterobacteriaceae] 7+
A= 19 FA7N B E, A7), AL, =34, 99 2 5 =43 & ampicillin, cephalothing]| 34t cephalosporin, azt-
F X = ois WY 12719 AAE e AAF AlE 1 reonam, imipenem, amikacin, gentamicin, tobramycin, cotri-
Mol A 20024 7] ] 3D Sk AAAA | A B moxazole® fluoroquinolonei] th 3} 4], P. aeruginosa®] 7+
¥ Staphylococcus aureus, Enterococcus faecalis, =43 & piperacillin, ceftazidime, aztreonam, imipenem, ami-
Enterococcus faecium, Streptococcus pneumoniae, kacin, gentamicin, tobramycig fluoroquinolonei] tjj 3 A|
Haemophilus influenzae, Escherichia coli, Klebsiella Attt
pneumoniae, Citrobacter freundii, Enterobacter cloacae, S. aureus+= penicillinel] A2] =& #F7F g ol o).
Serratia marcescens, Acinetobacter baumannii 2 Oxacillin Y|4 #F(MRSA)S] H] &2 73%¢] %l 11, clin-
Pseudomonas aeruginosa?] st #] WA A5 5 3 51 damycin, erythromycin, tetracycling gentamicire]] 4]

o} ztzte] WY e A 744 AL National Com- L 63-75%]  tH(Table 2).¥tH o] cotrimoxazolel A
mittee for Clinical Laboratory Standards (NCCES):] Pt £ 20%°] ) 31, teicoplaninZ vancomyciml] 4391
A 4], A A v FE AP ] dElE o] 83 Vitek T Stk Al Ao tigk WA &2 1,0008 7 o]
(bioMerieux, Marcy | Etoile, France= = MicroScan(Dade 732l t1d W &2 Foll A =34t
MicroScan Inc., West Sacramento, CA, U.S. A==l & Enterococcus spp.3-<l] ampicillin ] 4] & o] E. faecalis+
o] &3] A& 3}lH tl. Fusidic acidzt+-A A 23 &= 3%0] ¢l 2.1}, E. faecium-& 91%e] ¢l th(Table 2).¥FH o
European Society of Clinical Microbiology and Infectious tetracyclineu]d &-2 E. faecalis= 84%¢] %l 2.1}, E. fae-

ﬂﬂo mio

Diseasel| A 33t 71Fo 2 )| A tH5]. A WA ciume 12%= Ygkth. 1% = aminoglycoside] A Q1
& 15, B T E(1,0008 %) o] tiEw L 4, FE F OF 254 &3 =, 53] gentamicie] T
1,000 A+ m)gtol =31 & 97))d| whae} EA1819] ). 3 YA &S 70-77%] T} Vancomycinj A 1 A3t
(VRE)2] H] &2 E. faecalis ol & 2%°]| 3] 2, E. fae-

=" cium Foll A = 29%e| 2, NEF WY F&| 5 Toll A &zt

._L})]\—q_

A A WS ZAE e A" #+F = & E. colie] WA &-& ampicillinel] thal] 75%, piperacillin
30,120F°] ) 1, 7= v] &L S. aureus 23.6%, Entero- 57%, cephalothin 43%, gentamicin 30%, cotrimoxazole 46%

coccus spp. 11.3%FE. coli 21.8%,K. pneumoniae 8.8%, C. 4 fluoroquinolone 30%] ¢l t}(Table 3). Cefotaxime, cefta-
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Table 1. The number of laboratories which tested susceptibility of bacteria to indicated antimicrobial agents
Staphylococci Enterococci Enterobacteriaeceae P. aeruginosa

Antimicrobials No. Antimicrobials No. Antimicrobials No. Antimicrobials No.
Penicillin G 13 Ampicillin 11 Ampicillin 10 Piperacillin 11
Oxacillin 13 Erythromycin 4 Amp-sulbactam 9 Pip-tazobactam 6
Clindamycin 12 Tetracycline 10 Tic-clavulanate 6 Tic-clavulanate 5
Erythromycin 13 Fluoroquinolone 11 Piperacillin 5 Ceftazidime 13
Fluoroquinolone 13 Teicoplanin 11 Pip-tazobactam 8 Cefepime 8
Gentamicin 8 Vancomycin 12 Cephalothin 10 Aztreonam 12
Cotrimoxazole 13 GM-H 6 Cefuroxime 4 Imipenem 12
Tetracycline 10 SM-H 6 Cefotaxime 11 Amikacin 13
Teicoplanin 13 Ceftazidime 11 Gentamicin 13
Vancomycin 13 Cefepime 8 Tobramycin 10

Cefotetan 4 Fluoroquinolone 12

Cefoxitin 7

Aztreonam 10

Imipenem 12

Amikacin 13

Gentamicin 12

Tobramycin 10

Cotrimoxazole 12
Fluoroquinolone 12
Tetracycline 4
Abbreviations: GM-H, high level gentamicin resistance; SM-H, high level streptomycin resistance.

Table 2. The rates of antimicrobial resistance (% ptafphylococcus aureus, Enterococcus faecalis andEnterococcus faecium
according to hospital group

o ) S. aureus E. faecalis E. faecium

Antimicrobial >1,000 <1,000 Total ~1,000 <1,000 Total >1,000 <1,000 Total

agent (3,873)  (3,223) (7,096) 857)  (615) (1,474)  (1,090)  (831) (1,921)

Ampicillin NT NT NT 3 4 3 95 89 91
Penicillin G 98 97 97 NT NT NT NT NT NT
Oxacillin 77 71 73 NT NT NT NT NT NT
Clindamycin 69 61 63 NT NT NT NT NT NT
Cotrimoxazole 23 18 20 NT NT NT NT NT NT
Erythromycin 79 73 75 76 NT 76 94 93 94
Tetracycline 69 64 66 84 84 84 10 14 12
Fluoroquinolone 72 64 67 45 35 39 95 86 90
Teicoplanin 0 0 0 2 2 2 20 26 23
Vancomycin 0 0 0 3 2 2 33 27 29
Gentamicin 78 66 71 NT NT NT NT NT NT
Gentamicin (High level) NT NT NT 57 74 70 72 80 77
Streptomycin (High level)  NT NT NT 34 44 39 60 51 55
Abbreviation: NT, not tested.

(), No. of isolates tested.

zidimez} aztreonama] th 3k WAl &L 9-11%°| Ut} K. sk YA &< 22-27%2 =9kt).
pneumoniae®] 7% 71& A o 3k WA &L E. coli Cefoxitinel] WA <l #52] H]&o] E. coli= 12%, K.
¢} v 423} 2.1, cefotaxime, ceftazidind® aztreonami| pneumoniae = 21%e] 1 t}. WA of] imipenem A =+ 1%
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Table 3. The rates of antimicrobial resistance (%JEs€herichia coli andKlebsiella pneumoniae according to hospital group

E. coli K. pneumoniae
Antimicrobial >1,000 <1,000 Total >1,000 <1,000 Total
agent (3,043) (3,524) (6,567) (1,392)  (1,260) (2,652)

Ampicillin 73 76 75 NT NT NT
Ampicillin-sulbactam 41 30 34 33 32 32
Ticarcillin-clavulanic acid 18 12 14 27 27 27
Piperacillin 54 61 57 37 42 39
Piperacillin-tazobactam 11 3 7 17 16 16
Cephalothin 43 43 43 39 43 41
Cefuroxime sodium 18 11 14 31 25 28
Cefotaxime 16 8 11 21 25 24
Ceftazidime 16 5 9 26 27 27
Cefepime 11 2 6 8 11 10
Cefotetan 12 2 10 12 12 12
Cefoxitin 18 7 12 22 19 21
Aztreonam 15 7 10 24 21 22
Imipenem <1 <1 <1 <1 0 <1
Amikacin 11 {6 {8 18 20 19
Gentamicin 35 27 30 26 26 26
Tobramycin 30 24 27 32 42 37
Cotrimoxazole 49 45 46 24 {27 26
Fluoroquinolone 37 26 30 16 14 14
Tetracycline 53 59 56 24 24 24

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

Table 4. The rates of antimicrobial resistance (%)Gifrobacter freundii, Enterobacter cloacae and Serratia marcescens
according to hospital group

C. freundii E. cloacae S. marcescens
Antimicrobial >1,000 <1,000 Total  >1,000 <L,000 Total >1,000 <1000 Total
agent (241) (230) (471) (738)  (606) (1,344) (248)  (398) (646)
Ampicillin-sulbactam 59 47 51 70 67 68 88 90 90
Ticarcillin-clavulanic acid 38 47 45 38 35 36 NT NT NT
Piperacillin 48 44 46 43 53 47 52 NT 52
Piperacillin-tazobactam 15 8 12 26 26 26 25 6 15
Ceftazidime 43 35 38 42 37 39 13 11 12
Cefotaxime 30 27 28 39 30 34 33 13 21
Aztreonam 37 28 32 40 43 42 16 12 14
Cefepime 0 0 0 11 6 8 13 14 14
Imipenem 0 <1 <1 1 <1 <1 0 <1 <1
Amikacin 8 17 13 12 16 15 26 16 20
Gentamicin 27 31 29 23 38 33 40 27 31
Tobramycin NT NT NT 35 44 39 45 61 53
Cotrimoxazole NT NT NT 36 35 35 40 26 29
Fluoroquinolone 14 17 16 9 9 9 18 11 14

Abbreviation: NT, not tested.
(), No. of isolates tested.
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Table 5. The rates of antimicrobial resistance (%)Aginetobacter baumannii and Pseudomonas aeruginosa according to

hospital group

Antimicrobial A. baumannii P. aeruginosa
>1,000 <1,000 Total >1,000 <1,000 Total
agent (1,357) (1,408)  (2,765) (2,421)  (1,854) (4,275)

Piperacillin 70 67 65 33 39 37
Piperacillin-tazobactam 51 42 45 29 28 28
Ticarcillin-clavulanic acid 52 52 52 65 50 53
Ampicillin-sulbactam 46 57 52 NT NT NT
Cefotaxime 65 89 75 NT NT NT
Ceftriaxone 71 80 77 54 70 65
Ceftazidime 61 65 64 18 20 19
Cefepime 51 57 54 17 25 22
Aztreonam 76 79 78 21 25 24
Imipenem 9 16 13 24 18 20
Amikacin 57 62 60 21 28 26
Gentamicin 65 69 67 37 45 43
Tobramycin 63 75 70 NT NT NT
Fluoroquinolone 60 64 63 33 42 39
Cotrimoxazole 57 62 59 NT NT NT

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

wjgtol Gtk WA RO hE WA &L FE D Ao
el Aol glglont, A dE e B Fo
B F7h o Bk

C. freundii, E. cloacae 2! S. marcescens®] piperacillinj
A &L 46-52%0] %] 1, gentamicinj A &2 29-33%] 3}
t}. Ampicillin-sulbactar®} ticarcillin-clavulanic acidi] tf
3+ YA &% C. freundiix Z}2} 51%¢} 45%, E. cloacae:=
68%2} 36%c] ¢l 12, ampicillin-sulbactami] o g} S.
marcescense] U] A & < 90%= = 9k t}(Table 4).
Cefotaximel o} 3t Wj/J &2 C. freundii, E. cloacae % S.
marcescens’} Z+Z} 28%, 34%% 21%e| ¢l o1}, cefepime
Wa ez <1%, 8% % 14%= ¥ w2 Yk
imipenen®l| o & W/4d 5= 1% m] 7ko] A Tt

A. baumannii] WA & & piperacillinel] 65%, #lactami}
B-lactamase] A A o] H A of] 45-52%, #| 3, 44|t}
cephalosporin] % aztreonami] = 54-78%, aminoglycoside
A, fluoroguinolone® cotrimoxazolel Z+z} 60-70%, 63%
2 59%¢] 2Lt} Imipeners] W3t WA &= 13%=2 o2
g ol viskel @A w9k, ol RS %
P B2 Fo| A B2 =gktH(Table 5).P. aeruginosa2)
LH e e plperaC|II|n01] 37%, gentamicinl] 43%,
fluoroquinolonel] 39%e] ¢l t}. Ceftazidime, cefepimél
aztreonamﬂ YA &L 19-24%] ) 12, 1,0008 4 v]Hte]
el B Fo =& whd, imipenenyl] o3 WA &S
20%013’1531 1,0008 73 o] <] B EelFZFol =3kt

lo

S. pneumoniae 6565 Z-<f| penicillin v] <=4 Q1 T
H] &2 58-90%z & =] v 3le] & A3 =gk}, H.
influenzae 255T Zof ampicillin WA & & 55-68%] ] 11
o WA &L 62%e] 2 tH(data not shown).

]

B dAo A e Fa AT
A -Elvete] A FA = =

e DHZ] TEveE 2
gk A A 0131‘%3}011 7kt e A AT 7,
58] WA FAVE ARG Ao 2E agFd 7o Tl

+= methicillin W A ‘;1 vancomycin¥®] 7+-4=4] S. aureus
(MRSA 2 VISA), penicillin § 4] S. pneumoniae (PRSP),
ampicillin W4 H. influenzae, vancomycin] A E. faecium
(VREFM) Solx, 2S84 1+ Fo & extended-
spectrumg-lactamase (ESBLY A E. coli¢} K. pneu-
moniae, Zz} A" =4 AmpC B-lactamaseld A E. coli<}
K. pneumoniae, & A A4 AmpC Blactamasel} 4] E. clo-
acae, C. freundii 2! S. marcescens, fluoroquinolone W4 E.
coli¢} K. pneumoniae carbapenemy] 4 P. aeruginosa<}
Acinetobacter spp. S-o|t}. 28 AT v &L T
eEeAY ¥ ol ety deme A4 Fr
o WY&S 2AEkE AL vl ¢ Fedtn @ 5 Aot

]’0}’\_ 7)\2‘
S. aureuse I = Aol £3] EElFgE
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Ao 2 2 MRSAS] F717F EA] o]t 2 Ao A =
MRSA H| &2 73%e| 2131, o] F[6]°] M= FRE A
3l 19993 © o] A 3}e} H]£=519] o1} cotrimoxazole] th
g U &2 20%2 EUTh A WA ES Lo
oA 2t 2o, FFHY T T2 1-24 §
A ghape] I dAA S v e %‘*o“ﬂﬂ 2 AL AlE ] #-2
Z o] MRSA H] & & 40%% 9k 131r(Data not shown).
Vancomycin® MRSAd = &8 S HolA] diJF o=z
ZQ3HA A8 o Yo, 1997‘d o] & vancomycin-
intermediate S. aureak[7], 20023 w1 = o] A =
vancomycing & A =7} >32 yg/mLel 23 3 VRSA
7} 257 Bas oA A2et FA47F = ATH8]. Tl el A=
THEZ 0] 20023, s of 2] B A £z g MRSA

oA Al @ g A7} VISA 52 VRSAE T2 € 1t § 4 E}
Tk, 1539] VISA7] 19994 H 1531 Bo|t}[9]. ¥

ol A &= teicoplanin®@ vancomycil] WA Ql 5= %’i‘}i
t}(Table 2).

Enterococcd] ampicillin |4 &< #Zn}
faecalist= 3%= ©] S[6]2] 1999»‘1 = 7%7);&} H
t}, E. faeciume 91%=2 =& Y A8 & &
Enterococcd] 2|3t =714 9 ]EOH H ghA) A
¥& 3% % aminoglycosidel] thate] WAl F3F
TF L5 A E3F 12, 53] gentamiciel] o 3 WA

o] streptomycint.t} B =gkth. VREE wksnto] Al }
Z7H10]8}F A vl W hoA E8 Al AT R F
aAE 3 da[1l], felviet 45 W= Srtsta
ol Bad uh IvH12]. & Aol A = E. faecalis 5
VRE H| & & 2%=& wgko ), E. faecium o] A & 29%=
&3-S & 5 A tH(Table 2). VRE= vancomycim} A f
AAE AT F P A 12 £= Ja[13], X &
e e AR FATE A7 wlj ol A g EA 7} oF7)

3 gITH14]. WA VRE 4 #el 2 98kl & VRE
o A" e daA WA RUE RS Al st of gt
E. faecium®] quinupristin/dalfopristinl] )3+ 7+A4 A1 &

< A& g 7 FAAT A B = o] Al WA
ol #F= gl

E. coli¢} K. pneumoniaes 3 Ao 74432 o
ol o}, AxF Aol F37} ——7}0}0%7_ £-3] 1980
d o] F o] &= oxyimino-cephalosporid] 2 £ 5} = ESBL
A3 dF7) F7vste] A 7t E]‘}i‘jr[15]- i e R =
A 34 ) cephalosporinl] 91 cefotaxime, ceftazidim#
aztreonaml] th3F WA &o] E. colix 9-11%°] ) 11, K
pneumoniae: 22-27%= =olA, gl vel B+ S
ESBLAA #5371 £32 FHE 5 AU o] S[6]9
1999d = =] &5l "t B vls)] F oF 5
o A} A 341 i cephalosporinl ol o g+ 4 & o] 3t S
7}81< T}, Bauernfeinds[16]o] 19893 Zujd| A 2 H
K. pneumoniaeci| 4] penicillin#] #l|, oxyimino-cephalosporin
A A, monobactard] A #wt ol 2} cefoxitinz} cefotetan
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o = 38 &4& JeEhlE CMY-1 glactamas& .15}
A3, Zet=v]=4 CMY-1 B-lactamas& A4 5= E.
coli¢} K. pneumoniae”} $-2l U glol| 4] £ o] Hu ¥t}
[17]. 2 A3 A} cefoxitine] WA #52] H] o ]

coli= 12%, K. pneumoniae= 21%e] o] A] AX] &S &
= 9J At} E3] E. coli] cefoxitin ] A &2 1,0008 A+ o]

ol Wl ] ol A o & E=dh

C. freundii, E. cloacae 2 S. marcescens:= 8 4
Ao ZA ofe] FaAd WAAJA #F7F &3 A2
2 e A 9=, 28 ol = 34 o cephalosporia] o] =
WA el A A AmpC Flactamased} FAP A F7F =7}
St 9l B vh Ivh18]. & AFelA = A|3M
cephalosporinl] ¢ cefotaximed tf 3+ J A & o] C.
freundii, E. cloacae ¥ S. marcescens7} 21-34%= =%k
Cefepime2 class CRlactamased A ol & o] 2
£ ohalz delA e, o) Aol e W ge 22t
<1%, 8%% 14%z W] w A ko),

A. baumannii<} P. aeruginosat= 737 Al ol A
JHE F8 AW FATO el F ol
th g &o] HZole a8-3A el M A

1

AR N

o] 54l

2%k 422 742l imipenenvl = WA T F7E S4S
3 dzo] BaE vf Q19 ¥ Ao M= Al g o
F2o] Aol Al @57 £+ oH, imipeneny]
WA FF5 247t 13%<} 20%e] %L T}. Imipenend] A <1
5= A baumanniie] 7 $-+= 1,0008 7% nivte] B &
2] o, P. aeruginosa®] 7 -$-= 1,000 4 o] o] ¥l ¢l &

1

g5 Fofl 3tk Imipenemu] 4 71 d F F 8.3 A2
metallo-p-lactamase (MBLY A4 o2 e A glt}.
MBL 91 IMP-1 glactamasey A o 2 <13 imipenemujAd
P. aeruginosaz} ¥ & oA H31[20]€ o] &, T}E o8 1}
gholl Al MBL A4 2324 bl EuEdnh gy

A o] 5[19] carbapenemlid T+ & VIM 2} IMP type
o] MBL& A ohs #57F A4 5& Bad vt g
[21, 22].

S. pneumoniae®} H influenzae:= ¥ 9 #H = 9] 713
dlgtoln] ok Hputeiol Fa gk AT O R X
A HAEE LoV ® gk olE2 A FHAA
Aol el Mg oy A AAHRE S
pneumoniae?] penicillin, macrolide, quinolonel A}, H.
influenzae2] B-lactamasel] 2] gt WA So| 2 A =715}t
Aletd #HlH 2 Akl o A gl EA47F 1 e S
pneumoniae =¢l| penicillin ¥ ZFAl Q1 #3571 oS
dosle A¢e AR ojelgol B, oA @
7t el vbetel A &3k ofm] & A 9 a[23], &
TFAAME ol & TFo H &2 58-90%= 9=l H]a}
& A 3] =k}, H. influenzae 3ol ampicillin 4 &
62%z= €] =l vl & =Skt

AEA o, T A A AN BelE e
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¢l MRSA, VRE, ESBLZ 2 AmpC p-lactamase®} 4] E.
coli¢} K. pneumoniae, #| 34|t cephalosporir] o] /g <l
C. freundii, E. cloacae % S. marcescens, imipenemuj 4] A.
baumannii &} P. aeruginosa, penicillin W] 7+5=4J 91 S.
pneumoniae 2 ampicillin J A3 H. influenzae7} &3}, ©]
@ W are v Ee THAee ¢ 5 AN
A TR F7h AL FFA Agol o @ Au g
W e] Sato] Fo 990 Ao 2
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dgaEA WY Stk AR AT &
wets 23g AlAl oA vetell A Azg &
Atk mekA, B Ao A e AT A9S &
A AHE A3 A AAE T
X}EE SH SR}, Fo AT St
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