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Background: Emergence and spread of antimicrobial
resistant bacteria make it difficult to treat infections.
A rapid increase in antimicrobial-resistant bacteria
has become a serious problem in many countries in-
cluding Korea, and it is important to perform a na-
tionwide study of antimicrobial resistance to obtain
some basic data that will help solve these problems.
The aim of this study was to determine the nation-
wide prevalence of resistance among frequently iso-
lated bacterial pathogens in 2005 and 2006 in Korea.
Methods: We collected routine susceptibility data for
medically important bacterial pathogens from 12 uni-
versity and general hospital laboratories in Korea
from April to September in 2005 and from January to
June in 2006. Collected data was analyzed by pa-
tient group.

Results: The proportions of methicillin-resistant Sta-
phylococcus aureus (MRSA) were 65% in 2005 and
72% in 2006, respectively. The resistance rates of
Enterococcus faecium to vancomycin were 29% in
2005 and 24% in 2006. The non-susceptible rates of
Streptococcus pneumoniae to penicillin were 68% in
2005 and 74% in 2006. The resistant rates of Es-
cherichia coli and Klebsiella pneumoniae to the 3rd
generation cephalosporin were 10~12% and 25~
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39%, respectively, in 2005 and 11~15% and 30~
34% in 2006. In Citrobacter freundii, Enterobacter clo-
acae and Serratia marcescens, the resistance rates
to 3rd generation cephalosporin were 23 ~31%, 32~
34%, and 17 ~27%, respectively, in 2005 and 21~
37%, 37~43%, and 13~31% in 2006. The resist-
ance rates to imipenem and meropenem were 21%
and 18%, respectively, in Pseudomonas aeruginosa
and 18% and 25% in Acinetobacter baumannii in
2005; 29% and 20% in P. aeruginosa and 18% and
23% in A. baumannii in 2006. Cotrimoxazole and levo-
floxacin resistance rates of Stenotrophomonas malto-
philia were 5% and 13%, respectively, in 2005 and
3% and 7% in 2006. There were no isolates resistant
to 3rd generation cephalosporin and fluoroquinolone
among non-typhoidal Salmonella in 2005.
Conclusion: Antimicrobial resistance of medically im-
portant bacteria is still a serious problem in Korea.
To manage the problem, a continuous nationwide sur-
veillance and diversified investigation and effort have
become more important. (Korean J Clin Microbiol
2007;10:59-69)
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Table 1. Geographic distribution of the hospitals participated in the
study

Location Hospital

Seoul Hanyang University Hospital
Kangnam ST. Mary’s Hospital
Seoul National University Hospital
Severance Hospital

Busan Kosin University Gospel Hospital
Daejeon Konyang University Hospital
Gwangju Chonnam National University Hospital
Gangwon Wonju Christian Hospital
Gyeonggi Ajou University Hospital

Pochon Cha University Bundang Hospital
Gyeongbuk Soonchunhyang University Gumi Hospital
Jeju Hanmaeum General Hospital
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20051 4~997} 20064 1~69oll HelH Fe AF, F
Staphylococcus aureus, Enterococcus faecalis. E. faecium, Strep-
tococcus pneumoniae, Escherichia coli, Klebsiella pneumoniae,
Enterobacter cloacae, Citrobacter freundii, Serratia marcescens,
non-typhoidal Salmonella, Pseudomonas aeruginosa, Acineto-
bacter baumannii, Stenotrophomoans maltophilia 3 Hemophilus
influenzae®| A WAES A= ZHA19] 1270 g} 9l E3
HollA] z=AstA Tk Table 1). A 74 A8 Clinical and
Laboratory Standards Institute (CLSI)ol|4] BAksl= vl <= 2Hik
H[6], Vitek (bioMerieux, Marcy 1’Etoile, France) 2! Microscan
(Dade Microscan Inc., West Sacramento, CA, USA) A] =Bl o]
B3 HAPA] W A o] -slglc(Table 2). Staphy-
lococcus T2 methicillin WA B dol| e} cefoxitin Tt
oxacillin®- 2 A&}, S, preumoniae) penicillin G WA
oxacillin&. 2 Aldstt. Al 74 kel £42 A
AI7F S AL Alglstar WA Auks T8l o 8.

Table 2. Antimicrobial agents used for the susceptibility testing of clinically important pathogens

Gram-positive cocci

Gram-negative rods

S. aureus Enterococci E. coli P. aeruginosa
Penicillin Ampicillin Ampicillin Piperacillin
Oxacillin Fluoroquinolone Piperacillin Pip-Tazobactam
Erythromycin Tetracycline Amp-Sulbactam Cef-Sulbactam
Clindamycin Vancomycin Pip-Tazobactam Ceftazidime
Fluoroquinolone Teicoplanin Cef-Sulbactam Cefepime
Cotrimoxazole Cephalothin Aztreonam
Tetracycline Cefotaxime Imipenem
Gentamicin Ceftazidime Meropenem
Vancomycin Cefepime Amikacin
Teicoplanin Aztreonam Gentamicin

Cefoxitin Tobramycin

Imipenem Fluoroquinolone

Amikacin Cotrimoxazole

Gentamicin

Tobramycin

Fluoroquinolone

Cotrimoxazole

Tetracycline
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Table 3. Antimicrobial resistance (%) of S. aureus by patient group in 2005 and 2006

61

2005 2006
Antibiotics OPD GW ICU Total OPD GW ICU Total
(2,250) (6,184) (3,689) (8,815) (2,024) (5,494) (3,347) (10,232)
Penicillin 93 97 98 96 94 96 98 97
Oxacillin 45 62 84 65 49 72 86 72
Erythromycin 49 65 84 64 51 69 85 70
Clindamycin 32 53 77 53 33 59 78 60
Fluoroquinolone 34 52 77 55 37 59 80 62
Cotrimoxazole 8 12 16 11 6 15 12 11
Tetracycline 39 41 57 44 40 56 67 55
Gentamicin 42 57 79 58 41 63 79 64
Vancomycin 0 0 0 0 0 0 0 0
Teicoplanin 0 0 0 0 0 0 0 0

Abbreviations: OPD, out-patient department; GW, general ward; ICU, intensive care unit. Figures in the parentheses denote a number of isolates

tested for each patient group.
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A W= Al AR FF T 2005400 S, aureus
8,8155, S. pneumoniae 1,1575, E. faecalis 4,288<F, E. faecium
4,165, E. coli 9,8055, K. pneumoniae 63945, C. freundii 849
&, E. cloacae 23215, S. marcescens 1,375, P. aeruginosa
7,306F, A. baumannii 3,631, S. maltophilia 1,462, non-
typhoidal Salmonella 1235 B H. influenzae 19552 % 51,886
F93, 20061dN= S. aureus 102325, S. pneumoniae 8795,
E. faecalis 43675, E. faecium 52535, E. coli 9,848F, K.
pneumoniae 4,5685, C. freundii 6135, E. cloacae 1,581F, S.
marcescens 9425, P. aeruginosa 6,015, A. baumannii 3,2595,
S. maltophilia 1,7155, non-typhoidal Salmonella 635+ B H.
influenzae 228F% % 49,681Ft}.

S. aureus®] 20053} 20061 penicillin WA &2 96%2}F 97%
Z ujg =9tom FQo U 739 methicillin-resistant S,
aureus (MRSA)2] E-2] H]-E-E 20054 65%, 20061 72%E =

¢k}, Erythromycin, clindamycin, gentamicin, fluoroquinolone %!

tetracyclineol] TgF WAIE-2 20051l 44 ~64%333L 200613l
£ 55~70%33tk. Cotrimoxazoleol] thdk A& 200513}
2006\ 0l B 11%2 29k, vancomycin} teicoplaninel] U]
Aol #FE Aodeh sAFHEEE dHE SR HelFe
WA Eol E9ker, 20057 2006 WA E©] MRSAS] 73,
27} 84%2} 86%AtHTable 3).

S. pneumoniae % penicillinol] B]7FAIQl 3 (Penicillin-
nonsusceptible S. preumoniae, PNSP)2] B]-&-2 20051 68% =
2006 74%33.3L, erythromycinel] WAJQl F5-2] v]& % 76%<}
71%%2 %9t} Fluoroquinoloneol] g WAEE 2005413}
200613l 2~5%3r}.

E. faecalisglr E. faecium-o/] B 4 20054 428852} 4,165
FAovt 20060l 4367578 5.253FF 200610l E.
faecium-‘;] 23 41 E faecalisEUP wolr} 20054 E faecalis
9] ampicillin WAES 1%F21, fluoroquinolone A&
34%, tetracycline A& 83%3) 24} vancomycin WAE-
2%t} E faecium®| ampicillin WA &2 89%313L, fluoro-
quinolone?} tetracycline WAES 27 91%%}F 16%3At}. Van-
comycin¥} teicoplanin WAl B 22 29%9} 24%33c}. 20061
E. faecalis®] ampicillin WA-E-2 2%312.H, fluoroquinolone U]
AE-2 32%, tetracycline WA 52 86%31- 2.1} vancomycin WA
B2 1%95. E faecium® ampicillin WAES 92%31,
fluoroquinolone¥} tetracycline WAIE-2 2+ 90%2F 17%3Act.
VancomycinT} teicoplanin A& 27} 24%9} 20%$3 ). Van-
comeyin WAE2 Wl vzl xbol7} Wgkar, oA He
T2 WA Eol E=3tkTable 4).

E. coli®] ampicillin, cephalothin, #|3AIt] cephalosporin =
cefoxitinll tHgk A& 200510l ZH2 70%, 42%, 10~12%
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Table 4. Antimicrobial resistance (%) of E. faecalis and E. faecium by patient group in 2005 and 2006

2005 2006
Antibiotics
OPD GW ICU Total OPD GW ICU Total

E. faecalis (1,327) (2,583) (534) (4,288) (1,169) (2,937) (445) (4,367)

Ampicillin 1 1 3 1 1 3 3 2

Fluoroquinolone 17 35 46 34 23 39 35 32

Tetracycline 89 82 83 83 75 85 87 86

Vancomycin 0 2 7 2 1 1 2 1

Teicoplanin 0 2 7 2 0 1 2 1
E. faecium (398) (2,854) (1,119) (4,165) (547) (3,440) (1,279) (5,253)

Ampicillin 86 91 96 89 85 92 98 92

Fluoroquinolone 84 92 95 91 82 90 96 90

Tetracycline 13 9 17 16 20 18 13 17

Vancomycin 26 22 41 29 11 26 34 24

Teicoplanin 13 27 41 24 5 20 27 20

Abbreviations: See Table 3.
Table 5. Antimicrobial resistance (%) of E. coli by patient group in 2005 and 2006
2005 2006
Antibiotics OPD GW ICU Total OPD GW ICU Total
(4,017) (5,161) (562) (9,805) (3,510) (6,122) (616) (9,848)

Ampicillin 70 69 79 70 71 70 79 71
Piperacillin 53 55 62 54 42 48 71 48
Amp-Sulbactam 35 36 51 36 28 34 46 32
Pip-Tazobactam 3 7 11 5 2 4 14
Cef-Sulbactam 1 5 8 4 1 4 21 5
Cephalothin 36 46 52 42 30 37 57 36
Cefotaxime 5 12 33 11 7 16 34 15
Ceftazidime 4 10 27 10 5 10 31 11
Cefepime 3 13 31 12 7 15 33 13
Aztreonam 3 13 41 12 5 13 33 11
Cefoxitin 5 7 16 6 4 8 12 7
Imipenem <1 <1 0 <1 0 0 <1 <1
Amikacin 2 6 16 5 1 4 11 3
Gentamicin 22 28 35 25 23 30 39 27
Tobramycin 14 21 43 20 12 21 37 20
Fluoroquinolone 28 34 46 33 28 35 44 33
Cotrimoxazole 37 37 49 39 39 40 50 40
Tetracycline 56 54 63 56 45 57 62 54

Abbreviations: Amp-Sulbactam, Ampicillin-Sulbactam; Pip-Tazobactam, Piperacillin-Tazobactam; Cef-Sulbactam, Cefoperazone-Sulbactam; Others,

See Table 3.

3 6%3AIL, 200640l1= 71%, 36%, 11~15% 2 7%= 20052}
v o7 Srbslolom, A &2 S3AH el el
=9k}, Amikacin, gentamicin 3! fluoroquinolone®l] tgk 20051
e F5o WAES 727 5%, 25% B 33%%., 20061 -2
Tl A S 3%, 27%  33%3t}. Imipenem WA E. colit 1%
njuko 2 wj$- =E9cKTable 5).

K. pneumoniae®) piperacillin, cephalothin, |34t cephalo-
sporin B! cefoxitinol] tHet WA &2 200510l ZH2F 70%, 46%,
34~39% B 28%3.31, 20061l 67%, 42%, 30~34% B 31%
9t} Amikacin, gentamicin 2 fluoroquinoloneol] thHdt 2005\
Bl 5o WSS 27 26%, 26% H 34%3A3L, 200611
g FFolAE 24%, 28% 3 34%3Ar}t Imipenem WA K
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pneumoniae= 0.3~2%3.2H, A= 5719 Whol4 Eel= 9
th A Z FEAA EelFe] WA Eo| 2Bt E=3ktk(Table 6).

C. freundii, E. cloacae B S marcescens AI3AIN cephalo-
sporinAlol] thak WA E-2 2005\dol] 23~31%, 32~34% 9 17
~27%JT, 2006K01E 21~37%, 37~43% % 13~31%3Ac}.

Cefepimeol] Tt WA &2 20051 0~ 13%, 20061 13%2 H|L
2 29kl imipenemel] tH3k WAF= 1% mIRbol it Ami-
kacin, gentamicin % fluoroquinoloneol] gk WAIE-2 20051
B2l C freundii® 10%, 22% B 15%, E. cloacae®] 10%, 21%
gl 11%, S. marcescens®] 19%, 33% B 12%3.32, 200611+ C.

Table 6. Antimicrobial resistance (%) of K. pneumoniae by patient group in 2005 and 2006

2005 2006
Antibiotics OPD GW ICU Total OPD GW ICU Total
(1,353) (3,761) (1,649) (6,394) (765) (2,809) (968) (4,568)
Piperacillin 49 70 86 70 55 67 86 67
Amp-Sulbactam 21 38 64 42 17 38 54 36
Pip-Tazobactam 10 15 31 20 5 14 25 14
Cef-Sulbactam 4 14 18 13 6 11 17 11
Cephalothin 21 42 69 46 18 44 60 42
Cefotaxime 11 28 55 34 15 28 42 30
Ceftazidime 18 35 64 39 14 32 52 32
Cefepime 7 20 40 25 7 24 37 26
Aztreonam 14 27 56 34 12 34 58 34
Cefoxitin 16 23 33 28 7 32 43 31
Imipenem 0 <1 <1 <1 <1 <1 1 <1
Amikacin 9 18 42 26 7 25 39 24
Gentamicin 10 25 37 26 11 29 41 28
Tobramycin 15 34 67 43 12 38 59 37
Fluoroquinolone 14 30 53 34 23 34 46 34
Cotrimoxazole 20 38 47 36 17 29 40 29
Tetracycline 21 23 27 23 25 18 13 16
Abbreviations: See Table 3 and 5.
Table 7. Antimicrobial resistance (%) of C. freundii, E. cloaecae and S. marcescens in 2005 and 2006
2005 2006
Antibiotics CFR ECL SMA CFR ECL SMA
(849) (2,321) (1,375) (613) (1,581) (942)
Piperacillin 35 42 47 45 50 37
Amp-Sulbactam 52 74 90 51 73 93
Pip-Tazobactam 15 19 14 12 23 9
Cef-Sulbactam 13 11 7 24 9 6
Cefotaxime 23 32 27 32 43 31
Ceftazidime 31 33 17 37 42 13
Cefepime 4 13 0 13 13 13
Aztreonam 28 34 21 21 37 22
Cefotetan 32 46 4 54 44 6
Imipenem 0 <1 <1 0 <1 0
Amikacin 10 10 19 11 10 22
Gentamicin 22 25 33 21 19 37
Tobramycin 18 37 44 24 31 50
Fluoroquinolone 15 11 12 15 10 13
Cotrimoxazole 19 38 25 23 32 30
Tetracycline 37 30 91 25 26 88

Abbreviations: CFR, C. freundii; ECL, E. cloacae; SMA. S. marcescens; Others, See Table 5.
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Sfreundii®] 11%, 21% B 15%, E. cloacae] 10%, 19% 2 10%, 21% B 34%33.32, 2006\ d0l| 37%, 22%, 31%, 25% 2 39%3At}.
S. marcescens®] 22%, 37% 2 13%3AtHTable 7). P. aeruginosa2] imipenem¥} meropenemel] tgk WA-E-2 2005

P. aeruginosa®| piperacillin, ceftazidime, aztreonam, amikacin d 21% B 18%, 20061 29% B 20%SIc}h F3AA Eel5]
9] fluoroquinoloneel] thak WA E-2 2005101l 37%, 22%, 30%, WA Eo] AIZ EZobA imipenem®] 7% 21 BF 37%3ith

Table 8. Antimicrobial resistance (%) of P. aeruginosa by patient group in 2005 and 2006

2005 2006
Antibiotics OPD GwW ICU Total oPD GW ICU Total
(1,353) (3,761) (1,649) (6,394) (765) (2,809) (968) (4,568)
Piperacillin 14 34 50 37 23 36 44 37
Pip-Tazobactam 8 25 38 24 14 26 31 25
Cef-Sulbactam 7 38 36 26 20 26 44 27
Ceftazidime 5 23 28 22 8 24 23 22
Cefepime 10 25 34 22 17 29 28 27
Aztreonam 19 30 37 30 23 32 32 31
Imipenem 12 20 37 21 9 28 37 29
Meropenem 5 14 30 18 12 18 28 20
Amikacin 8 22 33 21 15 26 28 25
Gentamicin 22 30 45 32 33 35 37 35
Tobramycin 22 28 43 29 31 32 33 32
Fluoroquinolone 30 32 46 34 37 39 43 39
Cotrimoxazole 93 94 96 94 91 93 94 91

Abbreviations: See Table 3 and 5.

Table 9. Antimicrobial resistance (%) of A. baumannii, S. maltophilia, H. influenzae and non-typhoidal Salmonella in 2005 and 2006

2005 2006

Antibiotics ABA SMP HIN NTS ABA SMP HIN NTS
(3,631) (1,462) (195) (123) (3,259) (1,715) (228) (63)

Ampicillin 61 NT 45 32 96 NT 44 ND
Amp-Sulbactam 46 NT 11 29 56 NT NT ND
Pip-Tazobactam 34 NT NT NT 46 NT NT NT
Cef-Sulbactam 21 NT NT 0 25 NT NT ND
Cephalothin 83 NT NT NT 100 NT NT NT
Cefotaxime 59 NT NT 0 64 NT NT ND
Ceftazidime 52 NT NT 0 57 NT NT ND
Cefepime 51 NT NT 0 60 NT NT ND
Azteronam 79 NT NT 0 79 NT NT ND
Piperacillin 53 NT NT NT 58 NT NT NT
Imipenem 18 NT NT 0 18 NT NT ND
Meropenem 25 NT NT 0 23 NT NT ND
Amikacin 49 NT NT NT 59 NT NT NT
Gentamicin 53 NT NT NT 64 NT NT NT
Tobramycin 56 NT NT NT 63 NT NT NT
Fluoroquinolone 47 5 NT 0 63 3 NT ND
Cotrimoxazole 48 13 NT 12 61 NT ND
Tetracycline 59 NT NT NT 63 NT NT NT

Abbreviations: ABA, A. baumannii; SMP, S. maltophilia; HIN, H. influenzae; NTS, non-typhoidal Salmonella; NT, not tested; ND, not de-
termined; Others, See Table 5.
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(Table 8).

A. baumannii®] B-lactam¥} B-lactamase A A 2] WA ol
gk WAES 200599 21~46%, 20069 25~56%A3tt. A
baumannii®] piperacillin, A3 3 A|4A4t] cephalosporinAl, ami-
noglycosideA], fluoroquinolone B! cotrimoxazoleol] thg WA &
£ 2005401l 53%, 51~79%, 49~56%, 47% 3 48%A3L, 2006
Joll 56%, 57~79%, 59~64%, 63% 3 61%33r}. Imipenem}
meropenem WAIE-2 200510l 18%} 25%, 20061 18%S}
23%2 1|52} tK Table 9).

S. maltophilia®) levofloxacin & cotrimoxazoleol] tHE+ A&
£ 2005d0l] 5% 2 13%3L 2006101l 3% 2 7% cH(Table
9).

H influenzae®] ampicillin®} S-lactam¥} B-lactamase A4
o] WAl gk WA E-2 200590 2H7F 45%9F 11%%3,
20061 doNl= 44%2] H. influeanzae?} ampicillinell WA o]k
(Table 9).

200510l A =rellA] E2]= non-typhoidal Salmonella®] &<t
Al WAAEL ampicillin 32%, cotrimoxazole 12%333L A|3A|TH
cephalosporin, cefoxitin 2! fluoroquinoloneol] WAIQl T+ 9
I c(Table 9).

[k

a

MRSAS] £2] H]-&-2 200413 67%0lIA1[5] 2005101l 65%2
7F skl o, 20060l A 2%E S7Fsleeh 53
$hALA o] MRSA H2B] &2 84~86%E w35 &
31, 2] 3EA A = MRSAS] HI&-2 45~49%%2 HHA] ¢k
. Erythromycin, clindamycin, fluoroquinolone % genta-
micin®] A WA E- 20054 53~64% 2 2006 55~70%
2 20049%9] 51~68%2}F H|z33A ). Cotrimoxazoleol] gt
Al WAES 200593 200690l EF 11%E Yo} S
aureus 7rQE X Bl 83 Zlog Azl ot X} {73
3 5818l Rl wpEm < FljollA] cotrimoxazoleol] 7+~
A& Ho|& ST5 clonee] Z4=slal A& Ho|&= ST239 clone
o] F7ksh= Zlog Az o] g Frol 5 zAstolof & 7l
2 A7k 20020l W Tl A vand §4AHE 7HR vanco-
mycin-resistant S, aureus?} XS H31E]0][9], IHel|A = o]
gk d2i7F 99l ey 200513 20061 E2]F % vancomycin
ol WA #& %k 200619l Clinical and Laboratory
Standards Institute (CLSI)¥ vancomycin 254 7155 mini-
mum inhibitory concentration (MIC) < 4 pg/mLoll4 MIC < 2
pgimL 2 H73sko, 7|0 744 2.2 B IBIE MIC 4pg/
mLl FF5 Aol Aslkd FF=2 A oJslirH6]. Vanco-
mycinol] ZAdo] A slE FHMIC 4 pg/mL)] 44 2] <ol
el A= ob2] w&telR] gfont AR e X & Ayt B

]

30 ofN 18

o]

A
e

X

= ArH10,11]. 2 5{12] 2001l = 2770 ¥ ellA] 73
St 3,75652] S. aureus Foll A vancomycin MIC7} 4 pg/mLS]
TF7F 1870.5%) kol o]l gk )7} F eslcha s}l
Arte] B ollA A3 whanto] WA FAE AT A
P4 FEZAAA = 200610l A= 4570 FEHollA] 4
gk 8,4095-2] S. aureus % vancomycinel] ZHFA o] AslE FF
7} 17550.2%) o] HEars]| Qe 13].

Enterococcus %2 & A WAEL FEH=E =2} E
faecalis®] ampicillin WAE-S 1~2%E o] &3] Ygkon, fluo-
roquinolone®l] THeF WA E-2 32~34%%1 11, tetracyclineol] THek
WAE-S 83~ 86%E =9} E faecalis® glycopeptide 34l
ol thak WAE-2 2005101 2%, 200610l 1%31t}. E. faecium
9] Al WAEL ampicillin 89~92%, fluoroquinolone 90 ~
91%Z =9kom, tetracyclineol] A= 16~17%Z <9k
VancomycinZ} teicoplaninol] thdt A& 20041d0ll 20%<}
11%3.21H5] 20054 29%2} 24%=2 Z7Fsldelzl 200610
24%9} 20%2 FHashes S Bk o] 5141 2000l
S 107] BellA 4743t vancomycin-resistant enterococci
(VREYE 43k Ax, o] Az} ok 53 FAR
pulsed-field gel electrophoresis 33 wi-¢- chekshu} WA 44
A8 mlszstod, Tle] VREE 47 Aolol] oJ3t w47k A}
7} Eshekar sigick. i S{151% W 10 izhElellA] 51 dzk
A3 VRES A3 A3 oo A f47ke] 5 Ho]
ol eJsto] VREZ} Aot=|Qckar Harslel, FHe] VRE ik
Ackaly] flaiAE WA fARke] 8 AskE WAk Aol
2% 7o AZE) o 3kAtellA EElF E faecium
Z 20054 0l= 26%, 20061 0l= 11%7} VRESI 2L}, & 5{16]
o] 447k 170 tehgYellA el VRES 243k ulef] o},
QollA Fel€ VREQ| 13.8%7} 2|2l ZhztellA] 2]= Zlo]A]
ok, B2 A4 A R o] lell JdskiAY B71H o o
ol A R85 W= ghAlollA] Eelxo] A ZHsdol] o3t 7o R
Azkl ek sigick. 3R 20040l = 2R obskd Ao Azt
%]E teicoplanindll ZHrAS Bol= vand S4E E. faeciumo]
oJA] EAlsh= e ¢ T Yk

S. pneumoniae} H. influenzae= A 9A%] 4SS 2 4o
Zict. &) gAlollA] E2l% S pruemoniae®] penicillin B 7+
A& 20054 66%, 20061 73%3)3L, erythromycin WA E-2
2005 74%, 20061 71%E |57} vl 2atle W o =34k
[17]. SWHollA Bel=lE S preumoniae®] NH-E-2 erm(B)2}
mef{A)E FAoll 7FA 3 9) o™, erythromycin?} clindamycin 2]
ol] = penicillin, cefuroxime, tetracycline 2! cotrimoxazoleel] 54|
ofl A olu} levofloxacinol] 3 WAl = Zlo® 4#4 9l
tH18]. ¥ 3 FollA % fluoroquinolone WAl E-2 HF 2~5%F
uokeh 2T A 5191 20021 =0l = 1170 sk el A

A8k 18852 S, pneumoniael| Al 25+2] vancomycin-tolerant
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S, pneumoniace (VISPYE Huslgch 239 VISP EF
penicillin?} cefotaximeol] WAJ 2.2 VTSPe]| 23} x]4=ato] uhal
Al, A 8ol olefgol Sh& AR AZEM AE5HQ1 A7 E
23 Aoz A H influenzaers AA| 25 571 Zo]
Hi WSS 241819, ampicllin WA ES 20051 45%,
2006 44%2 200413 9] 54%ell vl 27k Yolslek, FfjellA]
2% = ampicillin WA H. influenzae®] HH-E-L B-lactamase
= s 2o 2 dEA Jol4), 77k LA 22
type b B-lactamase negative ampicillin resistant (BLNAR) H.
influenzae?t 7Vl EA7F = aL gleh20]. Tl = I
Zeolol| A type b H. influenzae WAlo] &= 3 gl o} 7]E uj
A1 2 agoll Egslo] YA shob B ololld FEHAE
ke Aoz AZEE, 7 S0} 20024041 20054 Aolel]
SHoll A 2el® 22959 H influenzaes Fo 2 A3fsk of
TFollA], BLNAR 757} 293%3 55 Harslo] oAz o]
o otk o)k Aet Aew Azkhgi

E. coli®} K. pneumoniae©l|A] extended-spectrum S-lactamase
(ESBL) A& 2JA1g 4= 9l= A3AIH cephalosporinel] thgk
WAES 2 10~15% 2 30~39%2 o] As] ESBL A4 ¢
F7HHE 2 & ik vl 52212 2005430l = 1270
WollA] A3 FFE e R 3 Aol FulellA] e
& K pneumoniae®] H-E-2 SHV-125 A48l PER-1,
CTX- M-12, GES-5 3 OXA-30 5% AAsl= 755 Ios
X uslo] ohekst £5-2] ESBLO| K. preumoniaedl|A Z&skaL
A3 98-S Haskgin). Cefoxitinell WWAQl F5-2] vl
2 E coli7} 20059 6%, 200611 7%, K. pneumoniae-‘i—
2005 28%, 20064 31%3A T 4 {2312 20021 FE 200443
Apolol] Sl A7 tishidellA Eeld 55 ez 3k ol
TollA K. penumoniae®] plasmid-mediated AmpC  S-lactamase
(PABL) 414 b4 Bo] 2003 5e] A% Z7kel7] A4l
o] =L DHA-10]315-%; ©] “5{24]2 DHA-1, CMY-2 ¥l
CMY-10 58] PABLS AA3t= E. coliS} K. pneumoniae7} 3¢
Hell da] b=lo] dg-& Hasich K pneumoniae®
imipenem WAE-& 200517} 2006110l EF 1% wuto] gl ot
20054dell= 67 9, 20061 lli= 570 <ol 4] imipenem H/3
Tt BelEla, & G251 20033 %0l RelE K pneu-
moniae 54 metalo- B-lactamase (MBL)®] €21 VIM-29}
VIM-4E AAske 7771 & Earsto] carbapenem WA
Foll Ul ASAQ) Wo] Bad Aom A,

“

C. fireundii, E. cloacae 3 S. marcescens®] cefepime WA Eo|
AE W ZElF F 13%94, GF TFEollA chromosome-
mediated AmpC B-lactamase £]ol] ESBL-S AJAJ kg 28 4=
AR}, C freundii, E. cloacae 3 S. marcescens®] aminogly-
coside &7t Aol thak A& 200510l 19~44% = 20061
oll 22~50%3Aet. |t S[26]> ol FellA ZelE= G-

trobacter, Enterobacter 3 Serratia 7% %ol 16s rRNA methy-
laseol] 9J3}o] streptomycing A2t BE

Alell W5 Hole Mz WA 71Ke] E3he Hasal, o]
TR71E AR WA 7o) v FEelle Esfcla sloitt

H & Z7Vsto] FAP) =3 A= P aeruginosa$t A baumannii
9] carbapenem WAES 27 20051 18~21% B 18~25%,
2006 20~29%  18~23%= ©173] =krh. MBL carba-
penem W35 ohE 7502 9 A2 + o] Fesl) &
512512 FHlollA E2l=]= carbapenem WA P. aeruginosa=
FZ VIM2E AL, 4. baumannii= VIM-29} IMP-1S- 5
2 A%k ek 22 o] F{28]2 M EF MBLY SIM-1
S A baumammiiollA BRustga, A {291 0XA-23 7
class D carbapenemase S A s= A. baumannii7} SHjol] Z3l)
Ao Harste] carbapenem WA 71Ko] chekslizleS &
NG} 4 baumannii 733ZE X8l FE ALE = B-lactam
A9} B-lactamase ] AIAH|S] Aol Tt gtAl WAE
< 2005 21~46%, 20061 25~56% 200411 2] 26~47%¢ll
vl 2k7F ZIkskAeh. A baumannii®] aminoglycoside A
WA E-2 20051 49~56%, 20061 59 ~64%Z vh-%- =HET
aminoglycoside WA 714l th3t A7} H Q3 7o 72 A7ts]
At

S. maltophilia= ¥3Q2] thFet 7ol EAlsl= £ v
A aF8A 7o 2 X Eoll minocycline, levofloxacin B!
cotrimoxazoleo] 2 A-&Ht}l 9] W HolA= FZ levo-
floxacin?} cotrimoxazoleol] tgt Al A4S ARG S
o, WAE-2 20059 5%} 13%, 20061 3%} 7%= T H2
ZFo] thHEo] levofloxacin®} cotrimoxazoledl] 7H7A-& Hol&=
Ae & F Ak

Non-typhoidal Salmonella= T+ 57+ 2] 2005%0l] 2]
ZnF 221519 e}, Non-typhoidal Salmonella®) ampicillin?} cotri-
moxazoleol] et WA &2 2+ 32%9) 12%2 93k, A3A
cephalosporin¥} fluoroquinoloneol] WAlQl #F= §lolon}
o] S[30]2- ESBLS(TEM-52) A}, 4 S[311 PABLS
(CMY-2) AAsH= non-typhoidal SalmonellaS R 318} 3 %]
51321 grdol] #Hlo|E Z-31 nalidixic acidol] A& Hol& 3
F7t Skt o5 Hasle] ofAIMWA! non-typhoidal Sal-
monelladl] TIEH F£71 Had Aoz AZE|Q)

oo AE 2002118 Z=ARE AH5[5,33,34]9F H]aLsbH,
Ao agkekd e Al WA S 20024058 3
&obe Telglot 200545 71 E vkl Sk Fa
ag-SA 7o) Al WA E 200213 5 2006714 =
4 Z7Vsl= 7S JehlgtkFig 1). S aureus®] methi-
cillin WWAE3} S. peumoniae®] penicillin B ZHFA-2 2002115
off Z+7F 73%%}F 77%E Ekot), 200315 okt 74l
2005100 65%9}F 68%et. LElut 200610l Al F7kst

o
E.E aminoglycoside
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Fig. 1. Trend of antimicrobial resistance (%) of important clinical pathogens during the period from 2002 to 2006 (Abbreviations:
MRSA, methicillin-resistant S. aureus; PNSP, penicillin non-susceptible S. peumoniae; VREFM, vancomycin-resistant E. faecium;

FQRECO, fluoroquinolone resistant E. coli;

CTRKPN, cefotaxime-resistant K. pneumoniae; FXRKPN, cefoxitin-resistant K.

pneumoniae; IPRABA, imipenem-resistant 4. baumannii; IPRPAE, imipenem-resistant P. aeruginosa).

o] 72%%} 74%9] & A WA E-S LFERNQITE Vancomycin U]
A E. faecium®) H-2] -2 2002 50l 29%% o, AE Z7}s}
AU gasto] 2006015 24%2] Ee2lES Rtk Fluo-
roquinolone WA E. coli®] B]E&- 2002d5-E] 20061d7}A] 30~
33% AEZ A} ESBL S AT 4 9l& cefo-
taxime WA K pneumoniae®] 2] B]&2 2002150l 24%,
2003dofl= 18%%1 o), o] Z7lste] 2005Woll= 34%%A 3L
2006\ 0ll= 30%= =3ttt Plasmid mediated AmpC 8-lactamse

£ A% 4= = cefoxitin YA K preumoniae®] H-2] vl %
20021 £01] 21%3].01} o]& Z7}stoe] 2004Wdll= 35%, 2006
ol = 31%3At}. Imipenem WA A baumannii®}t P. aeruginosa
9] 2] HlEE 2002 50l= 27 13% 20%33.2.1, 20064
ollE 18%2} 29%% 5~10%4 Z7}sticl.
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ZAF2nchstn, '7IE2 kst onichst, SnAlchstm o njhst, *MSchstn o|nist, ColFchstn o|nirst, Mol Mchstm
AFo|njrsl, VRSt okt ettt onirhat FctHAle|Stm Al AZ olokEoNY AZo|MED}
olEEl, IR, 01FS°, O|ME, oI, ENT®, uoE HME® 2ojz?
o1f1m™, of ', MES| HEAR, ZEM™, 0/AY?

HE: WA Aol S ko 3hed Akl X827t AR olH YA giek ] A WA EAlE 2l =rell vlsk
o] AZsh, A= e WAES 2 A2 A WA A dAsr] H3F 712 AERA wlg Fosieh
Aol A= 20054 FHEZ1€E 20061 AREloll Z4H2E 67194 K= 1270 g} 2l Eok Wl WAk ghAtoll A EelE
T2 AT A WAES A

2 20051 4HellA] 993} 2006 1804 6Foll A= F2 e Bl FhEA F 1270 719k 44 AAellA Fel=
T2 A9 Al WA ES 2ARI e, ZI9hEE AR AlFe] Al A e ke SRl vtk
Al giet.

A1l MRSAS] H]E2 20051 65% 20061 72%33 k. Vancomycin WA E. faecium®] B]&-2 20051 29%, 200613 24%33 c}.
Penicillin BIZHA] S, pneumoniae®] B]-E-2 2005% 68%, 20061 74%% =kc). E. coli®}t K. pneumoniae®] A|3A|TH cepha-
losporinAlel] ThEr WAIE-2 200510l 10~ 12%2F 25~39%AL, 2006XA0= 11 ~15%2} 30~34%3Je}. C. freundii, E. cloa-
cae B S. marcescens®] A|3A|W cephaloporin WAIE-2 2005130l 23~31%, 32~34% 3 17~27%33L, 20061d0ll:= 21~
37%, 37~43% B 13~31%3Ic}. Imipenem} meropenemell Tk WA E-2 2005\l P. aeruginosa 21%S}; 18%, A. bau-
mannii 18%2} 25%93\51, 20061 d0l= P. aeruginosa 29%2} 20%, A. baumannii 18%2}¢ 23%3 ). S. maltophilia-g] levofloxacin
3} cotrimoxazoleol] THEF WAIE- 200510l 5%} 13%, 20068391l 3%}t 7%E - 29kt Non-typhoidal Salmonella
3ol ABAH cepholosporin} fluoroquinoloneol] WAl FF+= §iitl

ZAE: T A WA o] s, WA 71A = dhekstele ek vehigle o]’ s el AR A
TAE As7] eliA F7EARAelA A sl A=EQl Al WA 24k Al B AR ehEQl Aok
o] euEir). [CHBIRIAIN|ASEISIX| 2007;10:59-69]
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