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Antibiotic Susceptibility Test Against Several Bacterial Species Isolated
from Secondary and Tertiary Hospital

Sug-Kyung Lee and Myung-Woong Chang

Department of Microbiology, Kosin Medical College, Pusan 602-702, Korea

Abstract

Objective : This study was carried out to compare the isolation rates of antibiotic resistant
bacteria between the secondary hospital (B) and the tertiary hospital (P).

Materials and Methods : The 3813 strains of bacteria were isolated from various specimens
in the B and P hospital. Antibiotic susceptibility test was performed by disc diffusion method with
ampicilln, carbenicillin, cefamandole, cefotaxime, ciprofloxacin, gentamicin, imipenem,
ampicillin-sulbactam, trimethoprim-sulfamethoxazole, cephalothin, ceftazidime, piperacillin,
arnikacin, tobramycin, vancomycin, erythromycin, oxacillin, penicillin, and clindamycin.

Result : The major pathogenic bacteria with high isolation rate in both the B and the P
hospital were E. coli, K. pneumoniae, S. aureus, and P. aeruginosa. The isolation rate of £.
coli, a resistance to cefamandole, ciprofloxacin, gentamicin, ampicillin-sulbactam, and
trimethoprim-sulfamethoxazole was attentively higher in the P hospital than in the B hospital.
The isolation rate of K. pneurnoniae, a vesistance to ampicillin, carbenicillin, ciprofloxacin,
gentamicin, ampicillin-sulbactam, and trimethoprim-sulfamethoxazole was attentively high in
the P hosptal. The isolation rate of .S. aureus, a resistance to ampicillin-sulbactam, cephalothin,
trimethoprim-sulfamethoxazole, oxacillin, and penicillin was attentively high in the P hospital.
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The isolation rate of P. aeruginosa, a resistance to gentamicin, imipenem, and amikacin was
attentively high in the P hospiatal. The isolation rate of S. epidermidis, a resistance to
ampicillin-sulbactam, cephalothin and trimethoprim-sulfamethoxazole was attentively high in
the P hospital. The isolation rate of P. mirabilis, a resistance to cefamandole, cefotaxime,
gentamicin, trimethoprim-sulfamethoxazole and cephalothin was attentively high in the P

hospital.

Conclusion : The isolation frequency of the antibiotic resistant bacteria from the P hospital
was higher than that of the B hospital. These results demonstrate that the isolation
frequency of the antibiotic resistant bacteria from both B and P hospital showed some
difference according to the kinds of antibiotics and bacterial strains. These results attracted
our attention to use of antibiotics, and it is urgent to arrange a countermeasure against the

abuse of the antibiotic agents.

Key Words : Secondarv and Tertiary Hospital, Antibiotic Resistant Bacteria
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AEAAM BEdE TS ddeZ 3tk

B 5AE #9= E coi 10165, C freundii
1085, E. agglomerans 405+, K preurmoniae 539
Z K ootoca 5, M morganii 665, P.
mirabilis 1445, P. aeruginosa 4647, S aureus
7627, S. epidermidis 2735, S pneurmoniae 118
%, E. faecalis 1857, E. faecium 1552 % 3813
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AHE-E disc FAA| 2] 55 ampicilln (AM, 30
1g), carbenicillin (CB, 10 ug), cefamandole (CFM,
30 pg), cefotaxime (CTX, 30 ug), ciprofloxacin
(CIP, 5 ug), gentamicin (GM, 10 gg), imipenem
(IMP, 10 1g), ampicillin-sulbactam (SAM, 10 ug
/ 10 pg), trimethoprim—sulfamethoxazole (SXT,
125 pg / 237 ug), cephalothin (CF, 30 pg),
ceftazidime (CAZ, 30 ug), piperacillin (PIP, 100
£g), amikacin (AN, 30 gg), tobramycin (NN, 10
©g), vancomycin (VCM, 30 pg), erythromycin (E,
15 ug), oxacillin (OX, 1 ug), penicillin (PC, 10 pg),
clindamycin (CC, 2 pg)°olRo AAH A4 7])5
o wat A ARE BHsH

2Y5HE o7 U9 FJFE AR

233 o] #EFY 05mlE Mueller-
Hinton H3& vix] 9] #5884 =23t & A%
7k AA| diskE dAAFo R Fo}
FAIZL F 37T 27104 16~18217F wfakst
#
7

kl

5 AAde] QA4S AST F AR
oJste] A ARE FAFIY &
pneumoniaes A E3H7] g vl W
ME 5% H7Fsto] ARSI

AYA =4 A A= disk diffusion testE A3
331 32, AHE-81 84 A = BBLAH Becton Dickinson
Microbiology System. Becton Dickinson and Co.
Cockeysville, MD 21030 USA) ] A|&-& AFE-3H
oz Fgale] sk 24 7)ES National
Committee for Clinical Laboratory Standards
(NCCLS)ll e} A A 3 4 o = vk 253591
o HlwH 7} gAA disk TEEE F Y7k
& A e A diskell s A vk v wslich T+
ol did F WL AR 2ol o2
5%l 4 student - t test = AAs3T]

it i 2
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Table 1. Isolation rate of various bacteria
from clinical specimens in two hospitals
P Hospital

B Hospital

Number Percent Number Percent Totdl
E. colf 579 M2 43 208 1016
K. pneumoniae B4 214 175 83 539
S. awreus 163 100 53 280 762

P. aeruginosa 121 74 M3 162 464
S. epidermidis 115 6.8 158 75 273

P. mirabilis 81 48 63 30 144
C. freundi 69 41 39 18 108
K. oxytoca 60 35 24 1.1 84
M. morganii 48 2.8 17 0.8 65

E. agglomerans 28 1.7 12 0.6 40
S. pneummoniae 28 1.7 % 42 118
E. faecalis 2 1.3 163 7.7 185
E. faecium 1 0.3 4 0.2 15
# B Hospital : secondary hospital,

P Hospital : tertiary hospital

d
1. = EelolM WaRo| 22| sig

1998 1€45E 12€714] Bl 2dF
A TFEL Table 19149 2] E coli7h
342%, K prneumoniae?} 214%, S. aureus’}t
100%, P. aeruginosaZt 71%, S. epidermidis
7V 6.8%, P. mirabilis7} 48%2] o2 Eg5
At pEYdA 2YFHE TFTEL Table 1
Arel ko)l S aureus?t 280% E coli7t
206%, P. aeruginosa’} 16.2%, K pneumoniae
7t 83%, E. faecalis7} 7.7%, S epidermidis
75%wo 2 BaEEoc;

2. E cole] E42H0| gt 24
B} PHAAM 22lE E coli®] ZHE 3

AA gt WAPAELS ampicillin®] 2H2+ 77.99,
775%, carbenicillin®] Z+Zt 76.3%, 74.8%,
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cephalothine] 247} 53%, 50.8%°1A 8|72
50%0]4de] Aol em, 7 WAk WA

o] BE]&oe 2ol glith

Imipenems B oA 0.9%, PHYA 0.5%
2 E colidlA 71 v WAES Ve B
W23} pdolA £ E coli¥] cefamandole
o 3t WAES BEANAE 168%, P
AE 22.9%, ciprofloxacine B¥<l4] 16.8%, P
B QoA 229 gentamicins BH-YollA 28.4%,
P 35%, ampicillin- sulbactam-= B¢
A 221%, PHEYA 339%, trimethoprim-
sulfamethoxazole> BH oAl 51.19, Pl
A 588%=E 2z W B9} 33 ¥4 P 71
WA S0l 33 HAdA o =A YERdT
(p<0.06)(Table 2).

Table 2. Percentages of antibiotic resistant
E. coli isolated from two hospitals

Antimicrobial B_Hospital P_Hospita
agent No. of 9 NC.J' of Total %
resistant resistant
ampicillin 451 579 779 339 436 775
carbenicillin M2 579 763 327 437 748
cefamandole 97 579 168 100 437 22.9«
cefotaxime 19 311 641 4 437 9.4
ciprofloxacin 97 579 168 9% 437 22.0«
gentamicin 164 577 284 183 437 35.0«
imipenem 5 57 09 2 437 05
ampiilin- 18 579 21 18 47 B39
sulbactam
timethopiim-- 59 511 257 437 588«
sulfamethoxazole
cephalothin 142 268 530 222 437 %08

“Significantly different from the B hospital with p 005
TSigniﬁcantly different from the B hospital with p <0.01

SMSTO ChEt 2

3. C. freundie|

BYY PyYdA EHE C freundii®] 7t
Z gAAd uek FAA WAES ampicillinell

7}z} 565%, 94.9%, carbenicillin®ll 242} 23.5%,

71.8%, gentamicin®l Z+ZF 5.8%, 46.2%,

ampicillin-sulbactam®l] 20.3%, 64.1%,
trimethoprim-sulfamethoxazolee] Z+Z; 13.0%,
487%= 22 B9} 37 PHAZlo] WA E0]
32 PEYAA =2 fo4e JERNSTHD
<0.01)(Table 3). Cefamandoleo] Z}zZF 18.8%,

A !
42

462%, ciprofloxacindll 27 14%, 15.49%,
cephalothinol] Z+  82.0%, 97.4%% 3L

oAl WA Ee] A HERRTHP<0.05).

C freundii= imipenem®l 2%}, 3% FH# ¢
A WAES Holx] &%, cefotaximed] BY
Aol 31.6%, PEUA R5%Z F HUTY
WA E Aole FATHTable 3).

Table 3. Percentages of antimicrobial resi-
stant C freundii isolated from two hospitals

-4 -

Antimicrobial B Hospital P Hospital
No. of No. of
agent ) % i Totd %
resistant resistant
ampicillin 39 6 55 37 39 M9
carbenicillin 16 68 285 28 39 718
cefamandole 13 69 188 18 30 462
cefotaxime 6 19 316 15 38 385
ciprofloxacin 1 69 14 6 39 15.4'
gentamicin 4 69 58 18 39 46.2
imipenem 0 69 00 0 3% 00
icillin—
ampiciin 1 69 23 25 3 61
sulbactam
timethoprim- 8 130 19 39 487
sulfamethoxazole
cephalothin 41 50 80 38 ¥ 9o

“Significantly different from the B hospital with p <006
*Significantly different from the B hospital with p .01
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4. E. aggomerans®| SHYER0]| CH
Z

BH PHRolA BYE E agglomerans
o] Z¢ AA ) e HAAEANA ampicillin®]
747} 7869, 83.3%. carbenicillin®] 247t 57.1%,
75.0%, trimethoprim-sulfamethoxazole®] 7+t
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536% S83%E F HUdA 50%7t dE B
WSS eIt Table 4). BEYRTH PY
ol WAES B =4 delgth a3y
cephalothin® B HllA  733%, PHdA
41.7%2 WAEES 2o 33 PHYRT 23 B
WA FLeA =A Jsith aEg £ 4
2 EF FosHl Aot v FAAE
t}. Imipenems BHA (0%, Pyl
83%2] W& UES RtHTable 4).

Table 4. Percentages of antimicrobial
resistant E. agglomerans isolated from two
hospitals

Antimicrobial B_Hospita P_Hospital
agent N?' of % Ng. of %
resistant Total resistant Total
ampicillin 22 28 786 10 12 833
carbenicillin 16 28 5741 9 12 750
cefamandole 5 28 179 4 12 333
cefotaxime 2 13 154 3 12 250
ciprofloxacin 1 28 36 1 12 83
gentamicin 5 28 179 3 12 250
imipenem 0 28 00 1 12 83
ampicllin= 6 B8 24 5 12 417
sulbactam
timethopnm-— 5 28 86 7 12 %3
sulfamethoxazole
cephalothin 1| 4 733 5 12 417

5. K oxytoca®| SHHAESZRI0) cist M

B Y3 PHAANA £8E K ogtoms] 715
Aol g FAA AP ES ampicilline] 7zt
7} 91.7%, 91.7%, carbenicillin®] Z}z}  83.3%,
&B3%=z WHAEC]l EA YsitKTable 5).
Ciprofloxacin2 Bl 0%, PHY 83%=
FrelatAl LERITHP<0.05). Imipeneme F H
A BFAAN el YER] kgka tix)
2 22 BEYRET 33 PHAM WA So] =
Al et Table 5).
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Table 5. Percentages of antimicrobial resistant
K oxytoca isolated from two hospitals

Antimicrobial B_Hospita P_Hospita
agent No. of % No. of Total %
resistant  Total resistant
ampicillin 55 60 91.7 2 24 97
carbenicillin 53 60 8.3 20 24 83
cefamandole 5 60 83 4 24 167
cefotaxime 3 31 97 3 24 125
ciprofloxacin 0 60 00 2 24 83
gentamicin 6 60 10.0 5 24 20.8
imipenem 0 60 00 0 24 00
ampicilin- 12 60 200 5 o4 208
sutbactam
timethopra- 60 200 6 24 250
sulfamethoxazole
cephalothin 10 29 345 6 24 25.0

“Significantly different from the B hospital with p <005
6. K. pneumoniae?| SR 0| thdt Z+N

B A3 PHANM K pneumoniaed 4%
gAAl gk FAYA WA ES ampicilline] Z}
Zy 0459% 989%, carbenicillin®] Z7 86.0%,
B.0%E T 50% olate] WAdTelsle.
o, F w7kl UiATFe Ealgd o7t
93, K pneunoniae= ciprofloxacin® Z47Zr
2.2%, 5.7%, gentamicin®l Z}Z+ 12.3%, 24.0%,
ampicillin-sulbactamol  Z+ZF  143%, 26.9%,
trimethoprim-sulfamethoxazoleol 22} 9.19%,
201%2 22 B 33 Pyt WAl
32k PHYAA FoshAl EvHp<0.05)(Table
6). 53] trimethoprim-sulfamethoxazole= F-<]
dol =A WERsTHp<0.01).

BHEYH PHYAdA 22¥ K pneuroniae
o] cefamandolec] W3 WHAHELS BHAA
225%, PHYANA 269%, cefotaximes BHEY
oA 17.19, PEYLANA 200%, imipenem< B
HYoll X 052, PEIINA 0%, cephalothing-
BE A 360%, PEYANA 309%=2 F B
el WA &l Ae)rh itk
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0.06)(Table 6).

Table 6. Percentages of antimicrobial
resistant K pnewmoniae isolated from two
hospitals

Table 7. Percentages of antimicrobial resistant
M. morganii isolated from two hospitals

Antimicrobial B HOSQHE\‘ P HOS@\‘&
No. of o No. of ol %
agent resistant o °  resistant oe ’
ampicillin M4 364 M5 173 175 RBY
carbenicilfin 32 33 860 188 175 9607
cefamandole 82 ¥4 25 47 175 269
cefotaxime 30 175 171 35 175 200
ciprofloxacin 8 365 2.2 10 175 57
gentamicin 45 35 123 42 175 240
imipenem 2 365 05 0 175 0.0
ampicilin 5 %4 143 47 175 %697
sulbactam
tirmethopim 3 34 91 51 175 2911
sulfamethoxazole

cephalothin 68 183 BL B4 175 309

“Significantly different from the B hospital with p <0.05
T Significantly different from the B hospital with p <0.01

7. M morgani®| SHYEX0fl CHet Z4

B Yy PN E2® M morganiis] %
Z FAA g FAA HAHES ampicillin®]
Z+ 9799, 94.19%, cephalothin®] 66.7%, 1009
T e EFoA UAdEe] vle =uth o
AW Aitale €8 carbenicillin® B3
PN ZH2F 396%, 235%E ¥ YWHES
veldth, BEYH P YA cefamandole Z}
7+ 36.4%, 235%% 23 BH¢o] 3x PHgxY}
=S YA ES 2} Cefotaximed] B9} PR Y
oA 22 6.7%, 0%, imipenemo] B9 P4
A 22 21%, 59%= @& WAES E{th B
B PEYelM EEE M morganii®)
ciprofloxacin®l] st WAES ZH2F 4.2%, 35.3%,
ampicillin-sulbactamel]  Z}2F 208%, 64.7%,
cephalothindl] Z+2F 66.7%, 100962 22} BE¥<}
32 PEY WdEol] 33 PHAAN o =4
Ueldthp 0.05)(Table 7).

Mo f 2N

Antimicrobia NO'BOf Hospital NO'; Hospital

agent resistant Total % resistant Totd %
armpicillin 47 48 979 16 17 94
carbenicillin 19 48 P¥6 4 17 25
cefamandole 17 48 3b4 4 17 285
cefotaxime 2 30 67 0 17 00
ciprofloxacin 2 48 42 6 17 3.3
gentamicin 11 48 229 7 17 412
imipenem 1 48 21 1 7 54
amieiln- 0 48 08 H 17 7
;zj?sggtirz‘)?azole 22 B I 9 729
cephalothin 12 18 6.7 17 17 100.0°

" Significantly different from the B hospital with p 001
8. P. mirabils2| EHSE0| Cist 4

BY 43} P dolA 22ld P mirabilis®] 7t
L A digt A WAFEL ampicillin®]
7Yzt 704%, 58T7%2 WAEC] =A vEhtD,
imipenem®l = Bt PH AN 242y 1.29%, 1.6%,
ciprofloxacinell= B$} P Zzb 49%,
32%2 F gelMd @& UAHELS EAY
(Table 8).

Be} PR YA E2E P mirabilisT
cefamandole®] 24zt 25.9%, 11.1%, cefotaximed]
Z¥zb 21.2%, 1.6%, gentamicinell Z}z; 14.6%,
30.2%, trimethoprim-sulfamethoxazoleol] ZHz}
284%, 46%, cephalothinell 242} 56.2%, 33.3%%
22 B}t 321 PEYU §o48E JERIG
(p 0.05). P. mirabilisd|Al= 22+ BEHYAA 3
2 PEART ARH R =2 A Eo] YERG
tHTable 8).

Table 8. Percentages of antimicrobial res-
istant P. mirabilis isolated from two hospitals

-2 -
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Antimicrobial B Hospital P Hospital
agent N(-)' of Total % No. of Total %
resistant resistant
ampicillin 57 g8t 704 37 63 587
carbenicillin 33 82 402 24 63 38.1
cefamandole 21 81 259 7 63 1.1
cefotaxime n 52 22 A 63 167
ciprofloxacin 4 82 49 2 63 32
gentamicin 12 82 146 19 63 30.2
imipenem 1 2 12 1 63 1.6
ampicillin—
sulbactam 17 8t 210 8 63 12.7
wmethopim= 3 g g4 9 63 460
sulfamethoxazole
cephalothin 16 29 552 2 63 33%F

“Significantly different from the B hospital with p <0.05
TSigmficant]y different from the B hospital with p <0.01

9. P. aerugnosa2| EEE0| ChEt Z=+d

BE Y3 PHYdA 21" P aeruginosa?)
2y YA ge HAAEL piperacillindl] 2z}
24.4%, 289%, gentamicin®ll Z}z} 2829, 38.8%,
imipenem®l] 5.8%, 14.0%, ceftazidime®] Zrz}
22.0%, 21.0%, amikacin®l] 2zt 10.7%, 21.0%,
tobramycinoll Z}2F 22.9%, 30.9%= Ve B
HYT PEYdA ¥ P geruginosas
gentamicin, imipenem, amikacindl] 23 Be-<sk
34k P YTt WA E0] 33 PH YA o =4
YERSTHp 0.05). P. aeruginosa= imipenemd]
¥ HY EFAA 7P w2 Y-S el
(Table 9).

Table 9. Percentages of antimicrobial resistant
P. aeruginosa isolated from two hospitals

Antirmicrobial B Hospital P_Hospital
o, No. of o

agent resistant » resistant ot »
piperaciliin 10 a1 244 99 343 289
gentamion 27 121 282 133 343 3887
Imipenem 7 121 58 48 343 140
ceftazidime 9 a1 20 2 343 210
amikacin 13 121 107 72 M43 0
tobramycin 27 18 229 106 343 309

"Sigmificantly cifferent from the B hospital with p <0.05
TSigniﬁcantly different from the B hospital with p <0.01

27 .
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10. S. aweusS| EHSH0| CiEt ZHrd

B} PHYA EeE S, aureusd] ZHE
gAA ol gt A WdE2 gentamicinell zt
Z}y 74.0%, 769%, erythromycinell ZtZ+ 65.7%,
728%% 8l Te] 50%el o] WAooy
HAz WAdTe] Eegde A7t fisit
(p> 0.06)(Table 10).

Vancomycindl|= B9} PHY ZFollA 0% Y]
AES BRI vancomycing A&E ZE A4
AellA 50%7F A WAHAES Btk BYYH
PEYANA EE" S aureust  ampicillin-
sulbactam®l] Z}2}+ 49.7%, 63.9%, cephalothin®]
Z}7t 515%, 65.9%, oxacillin] 2z} 56.2%,
64.9%, penicillin®ll ZtZ} 96.4%, 9.0%=Z 24 B
Helel 32 PHAM WAEe] A oA
H =4 yeElstp 0.06). ¥ S aureusE
trimethoprim—sulfamethoxazoledl] - d|2]d o= B
Holo A 488%, PH UM 34%= BHYHT}
PHYAA B AHES B F HYM H
ojido] =LA YR THp <0.01) (Table 10).

Table 10. Percentages of antimicrobial resi-
stant S. aureus isolated from two hospitals

Antimiciobial B Hospital P Hospital
No. of No. of
agent . % i Total %
resistant resistant
anpicilin- 8 169 407 379 59 6390
sulbactam
gentamicin 125 169 740 456 53 769
cephalothin 87 169 515 391 593 6597
trmethopnm-— 168 488 20 58 347
sulfamethoxazole
vancormycin 0 169 0.0 0 593 00
erythromycin 1M1 169 657 432 593 728
oxacillin 95 169 562 38 593 649
penicillin 163 169 964 587 593 Q9.0

“Significantly different from the B hospital with p <0.05
"Significantly different from the B hospital with p <0.01
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11. S. epidermicis®| YR Cist Z=d

B PN #2¥ S epidermidis$]
Z+E gAAel ek A WA ES gentamicin
o Z}z} 70.4%, 74.1%, erythromycin o Z+Z}
57.0%, 589%, oxacillin®] Z+z} 72.8%, 65.2%,
penicilin®ll  Z}zZF 94.7%, 09%= FaiTFe]
50% o}de] gl e = WAzt AT
o] e &olle 2Hol7t A THp» 0.05)(Table 12).
By PHYAA ampicillin-sulbactam®l]
ZyzF 15.7%, 41.8%, cephalothinoll 242t 16.7%,
60.1%6, trimethoprimsulfamethoxazoles] 22t
27.8%, 46.2%6%2 22} B}t 32 PEYt
dE0) 3AE YA o E=A YeERTHp 0.05).
Vancomycine F WA W ES Heh)A
ek9ltHTable 11).

Table 11. Percentages of antimicrobial resi-—
stant S, epidermidis isolated from two
hospitals

Antimicrobial B Hospital P Hospital

agent Ng. o Totd % NC.)‘ of Total %
resistant resistant

artpicilin- 18 115 157 66 1% 418

sulbactam

gentamicin 81 115 704 117 158 744

cephalothin 19 114 167 95 158 60.1°

WmNOMINT 0 415 g B 1 462

sulfamethoxazole

vancomycin 0 14 00 0 158 0.0

erythromycin 65 114 570 R 158 589

oxaciflin 83 114 728 103 158 652

penicillin 108 114 %47 142 158 899

“Significantly different from the B hospital with p <0.01
12. S. pneumoniae?| SMEF st 54

By PN EEE S preunoniaed]
ZH2 gAY tigk A WA ES clindamy-
cindll 27 50.0%, 41.1%, erythomycinell ZHZ}
57.1%, S00%= 5 Y7kl WAgdEele Apolrt

DAHD> 0.06). S .pneumonice™ vancomycin
of Bl 7.1%, PHYAA 0%2] WAHES
Bol F oA ool YERGTH Tablel3).
S. preumoniae™ penicillin®] B} P Yol4] 2}
7} 42.9%, 82.2%= BEY Hr} PHYdA =L
WAES Bo] F Yzt fo4do] =4 eyt
Hp <0.06)(Table 12).

Table 12. Percentages of antimicrobial resi-
stant S. pneumonige isolated from two
hospitals

B Hospital P Hospital
Antimicrobial agent Ng. of % NQ of Tt %
resistant resistant
vancomycin 2 8 71 0 % o0
clindamycin 14 28 500 37 0 41
erythromycin 16 28 571 45 N 500
penicillin 12 28 429 74 0 827

“Significantly different from the B hospital with p <0.05
" Significantly different from the B hospital with p <001

al

1]

22 771320 BN EeNErF 52
HYdTFLe E coli, K pneumoniae, S. aureus,
P. aeruginosa, S. epidermidis®] &°)1om, 3
2k B3R P FeiErt e W
A& S aureus, E coli, P. aeruginosa, K.
prneurmoniae, E. faecalis®] 0.2 5 WY
EeHlzolE Aols Ao, EHYRIEt &
< HYde] FHAE ¥ Zelzb gk ol
12 %ol ot ZAdFo] ldrs 2
Agta Az, wela ol ZETY &9
Q1 A@uhge] ZAHojol & Fo=w A7HE

w3k Helnine] zjolE gatel AW 7t
3 == JHEEY FF 5ol wek Zpolr
T Arta AzEck
74 59 gddr Re® E cdivh
ampicillin®] 77.8%, carbenicillin®] 77.3%,
trimethoprim-sulfamethoxazoleo]  61.3%,

(]

ofN

3]

i

0 wR

N plo e
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cephalothin®]  36.8%° uUlAd& YERISIL,
amikacinol= 1.7%62 WS HERITHL B
astEen, B Aoa 2x BHYH 33 PY
Yol A ampicillinel] 77.9%, 775%, carbenicillin
o 76.3%, 74.8%, trimethoprim-sulfameth-
oxazoledl| 51.1%, 58.8%, cephalothin®] 53.0%,
8% WAHEES Yehlle] F Bzl Aol7t
PRed, ot 1749 §%4 O'Brein 57
o] Bue} AR 29Itk e Ney SV
"ol A= trimethoprim-sulfamethoxazoleo
st uldo]l Hit 4% Baste], B Afuy
A7E 599 3o B} wic,

E Ao A= BEYT PHYNA imipenem
of gigk WAES 72 09%, 05%, cefotaxime
o tigk WES 22 61%, 94%= 757d0]
=k, cefamandole, ciprofloxacin, gentamicin,
ampicillin—sulbactam, trimethoprim-sulfameth-
oxazole F WYt Wil a8 #2
gk ApolE JERNATHp 0.06)(Table 2).

Aee =W 106 HE C freundii
7} ampicillinell  40.7%, carbenicillin®l] 29.6%,
trimethoprim-sulfamethoxazole®l] 18.29%, ceph-
alothin®l] 31.5%2] WAES BJov 199334
T 27 75.3%, 41.6%, 27.3%, 844%2 W)
S7HERE SHth AT B Y Py
A ampicillin®ll ZFz} 565%, 94.9%, earbenicillin
of 235%., 71.8%, trimethoprim-sulfamethox-
azoleol] 13%, 487%2 WAES vehle] A4
F 59 1989 el 4™ GARK
. Ampicillin, carbenicillin, gentamicin, cefa-
mandole, ciprofloxacin, ampicillin-sulbactam,
trimethoprim-sulfamethoxazole, cephalothin %
de F HAe] AT Eeo) §9 &
ol YeESItHp 0.01). Imipeneme ¥ ¥
ANA BF YT BElEx &YrHTable 3).

E. agglomerans= 7135 5% olabd 1993
Woll ampicillin®l] 5096, carbenicilin® 37.59%,
trimethoprim-sulfamethoxazoled] 12.5%2] W43
< UEHTh 5do] Ad Al e] B o= B
By PEYANA ampicilline]  ZHz} 78.6%,
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83.3%, carbenicillin®ll 57.1%, 75%, trirethoprim-
sulfamethoxazoleoll 536%, 58.3%= zHzt Z712
£ HAFUTh E 7 WA Fo5HA Abel7t
U= 3 A7 /1913 imipenem, ciprofloxacin®]]
= WA Eo] WA YERTHTable 4).

K owtocrs ATE 09 Jatd 19864,
1993e] W32 B9 ampicillim®] 64.3%°1 4]
9.1%, carbenicillin®l] 48.2%°1 4 HU1%ZE WA S
o] Z7HEE Yeldth E AT % ampicillin
of BEHYUI PHYAAM zZH 91.79%, 91.7%,
carbenicillin®l] &= Z}Z} 83.3%, 83.3%2] =& Ui
AE Uehdo] A9 59 B E FiRlske 2
B2 AZEY. K oxytoaas ciprofloxacinel| A9+
F g 1§ AfolE YEFHI, imipenem
< 78 o 1009624 Holat It Table 5).
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& 23 3k B A7 E ampicillinel] B2}
PEYA ZHz 945%, 989%, carbenicillinel] Z+
7} 86%, 6% =2 UAHES 29 A7YE 59
Ao} FARES 2™, ampicillin, carbenicillin,
ciprofloxacin, gentamicin, ampicillin—-sulbactam,
trimethoprim-sulfamethoxazoleo| Al % w7}
o Frelgk Afol& YERNITHP<0.05). Imipenem,
ciprofloxacin F H¢ BT 32 YHES
B3 Table 6).
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Y3 PHEYNA  cprofloxacinel Z+7F 4.29%,
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cephalothin®ll 66.7%, 100%2 F HY7t o]&
FAAANA gt xolg ERNITE PHY
' M. morganii= cephalothin®l 4] 100942} WA
E2 YERN T, imipenemS 7 HY 25 A
A ge WSS Yehiic g 549
A % ampicillin®l] 97%. cephalothin®l] 98.5%<]
o 22 WAS YERde §418 Ao
(Table 7).

P. mirabilise B PHYNA ampicillind)]
704%, 587%4] =2 WAES Yehdo] o)
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7} et &, cefamandoled] 25.9%, 11.1%,
cefotaximeol] 21.2%, 1.6%, gentamicin®l] 14.6%,
0.2%, trimethoprim-sulfamethoxazoleo]  284%,
46,09, cephalothin®l] 56.2%, 33%6= 5 ¥l /-4
3k zo]7} AKATHP 0.06). Imipenem™} ciproflox-
acin P. mirabilis©l 22 WSS R HTable 8).
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H Zde] Fadk dlo} E = ed BE
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FojatA Ael7F ATh Ampicilline 79} 2E
ol AR g S gl A ol2A E A 2
. & imipenem3} ciprofloxacine WA Eo]
Ao i Uehgon ol kAo AR
7} EX & Azetan A4ET, o9 e
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o H%el BAREoR EAlsH, 7187
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s @9 WUd 299 Fo ddTe=s F
2 BEg s wgy 81, o 84,
okt 2 rlgol 53 2 welelA]l PE
FEAAE opINIlE AdTe FeA 3

? methicillin WA Staphylococcus  aureus
(MRSA)9] £ & 19829l= 31.7%, 1989
doll= 51.8%, 1990Wdole 594%, 1991+
60.0%, 19923 = 63.6% 2 19933 = 67.8%
22X A% 7R A% B Qo0 3

3 Ygel A9 gpeel e F
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5

et Hlgo] 70~80%° 23t} ol& At

71 A% iAol AFEE® MRSAY FA®
Z7ke Auzdel 9@ B9t wovl, =3

2 o)y 7o) Assle] AR k®
A HANARCRE S aureuse] 95%ol4tol
penicillin, ampicillin®] WAdel itz <eA
o™, 53] MRSAFFE dutzoz Algs)

E RAA e A F3E FEAE
E7stn ige] 28 ¥Fd 2Ed 3o ¥

5% ¢7] wjEoll A&3E methicillin W4 5
A7t A3 ek ® By A py
Z+7t 96.4%, 9.0%2 WA
gom OREe FAAE AAAo=
TRolA L JHES JEHTh
Trimethoprim-sulfamethoxazole2 MRSAQ| X
A Xz AMgHo]l gEd gy e
198610 4% WAL Buch 147 5
2 19939 109%<] WS Rt £ o
T-2] B9 PHYAAE U EC] 488%, 34%=
vf¢- f-olakA Yehlar Jrip<o.0l). Ampicillin-
sulbactam, cephalothin, oxacillin, penicillins %=
L0151 A Uhal, vancomycin F ¥ 25
A 0962] WIAES BT, o8 579 B
T 0% WAdES Yehfs AtTable 10).
Coagulase negative staphylococcus(CNS) %
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A Aoz HAw FHAou HEF AdHd
Z9 o3l Yol o™ ™ methicillin WA S.
epidermidis (methicillin-resistant S. epiderm-
idis, MRSE)& 1980d el fulzrd, 53] <&
A I ve T ARG FEs T FAEA
A7heE QA EAE oplsldgol Big o]%
#|$29l= methicillin WA Staphylococcus aureus
o} ) Fa3 BATRHe] AAToR AR A
HAE Zyel = 1900dde] oz S
epidermidis®] methicillin WA ES 60~86%Z
B3k = CNSY| 4¢ duizkdtel ¢
9] ZFg 7oy S, aureus o A WA &) =
ok 3o B PEAANA 22 penic-
illino] 94.79%, 89.9%%, oxacillin®] 72.8%, 65.2% =
=& VA ES YEdL, cephalothine] 16.7%,
60.1%6, ampicillin-sulbactam®] 15.7%, 41.8%,
trimethoprim-sulfamethoxazole®] 27.8%, 46.2%
2 5 Hded fog Aolg: Yehisith
(P<0.05). 3] cephalothine #-2]3+ x}o] 7} =5k
o, Vancomycin® F #H9 RFoA Ui Eo)
0%3 MRSA 2 MRSE®] 100%2] 7428 B
ojlm2 b 3% g as vehlx ot
(Table 11).

S preumoniage= AFEel TEF7IA o
A3 Bedle HEe] o] Hu, 1996 §
32+ AN Fa Y AR, =24
oA vldE S preurmoniaes) penicillinel] T
& WA B0l 50%e] 23t® B dFeMe B
o} PHYA S preumonice= penicillin®]
42.9%, 822%F Ho] F WYt fo3k o
S YERATHP<0.01). Vancomycine otk 2
F713F ARRA] 215350 Fabgo] glom B
olyg}l o=l vancomycindl A& =
¥ FATFIE YR Base] gom PP
JNE B3 3 Ik B dAFdxe Bt
Pl A vancomycine 7.1%, 0%& JERG
{Table 12).

Enterococcus= HZ 109359 #y 72d
o= 3 T F HAE &3
Ho, A4 Y BgGEFXE A Haz

oN,

£ U

s s AdHd, #8F 8%
d 2 AAelEF 58 dorle Ae=
A Ak? 229, ARG A 22
B Enterococcus® 739 Penicillin G, ampic-
illin, vancomycin®l ¢|3] Xg7} go)3}7| W&
of #&o Ao zL: FEI AUl A
S E faecalis$} E. faecium® A Aol
O27] wie] TEAe] Bastth E Enteroc-
occus®f Aol HIo| FAS| Trbge] B
H32 Ak® Ampicilin WA Enterococcus’
st B-lactam AE Al ARl F7HE
o g} Frksle AW, 1= WA Enteroc-
occus® 2]3F ZFEE vancomycin®l 2l X &
7} 75k oy HolE vancomycinel WA
9| Enterococcus® A5 EHHm ok
Vancomycin®] WAE Hols  enterococc
(vancomycin resistant enterococci;, VRE)&
1986 A 2ag ol el TP dde
oz PEMEs AARes A Frsa
olth® VRES|A 9] vancomycin U4 #-AAb=
#Z methicillin WA SHAT=ATHoR e
A4 o]l FHE wet BAAEe] oAt
ol VRES] A %ol B Fas1A
A B Ao A= Be PYLelA vanc-
omycin® E faecalis7V Z¥Zy 0%, 06%, E
faecium}t 242 91%, 0969 WA ES Ve,
ampicillin®] E. faecalis?ty 232 9.1%, 17.2%, E.
faeciumt 247+ 273%, 100%2] WHES Ye
YAtk E. faecium2 37 PH YA A= am-
picillin®l] 47 25 100% WAES JERich
Enterococcus®l 11X A8 WAL intrinsic
3} acquired®] F7HA] w213, intrinsic
WAl F-42= chromosomeol] 2181 acg—
uired resistance= DNA2] EdwWon} f=e
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P. aeruginosa 5°]1%th

2. Cefamandole, ciprofloxacin, gentamicin,
ampicillin-sulbactam, trimethoprim-sulfamet
hoxazoled] W4 E coli¢] £ EE BY
dolRct PHYAA FostA E=dHHp<
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