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= Abstract =

We examined antibioic resistance of 152 strains of staphylo-
coccus aureus and 52 strains of Stahylococcus epidermidis
which were i1solated at Kosin Medical College Hospital from
January, 1989 to May, 1989. Antimicrobial suscephbity was
tested by Kirby-Bauer disk diffusion method and agar dilution
method. Following results were obtained.

1. The solation rate of MRSA* and MRSE* was 55 9% and
27% respectively.

2. The isolation rate of MRSA was 60.3% in mpatents and
28.6% 1n outpahents.

3. The isolation rate of MRSE was 28 2% in inpatients and
23% 1in outpatients

4. MRSA was most frequently 1solated from pus, and next fre-
quent site was respiratory and urinary specimen. MRSE was
frequently 1solated from sputum, blood, urine.

5. Vancomycin showed the lowest MIC range In MRSA(0.5-1

#g/mé) and MRSE(0.5-2 #g/wf), and none of MRSA and

MRSE strains were resistant to vancomycin.

In conclusion, MRSA ad MRSE are highly prevalent in this
hospital, and we should be aware of this problem in patient
management.

* MRSA . Methicillin resistant staphylococcus aureus
* MRSE : Methicillin resistant staphylococcus epidermidis
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Staphylococcus aureus(©} 3} S. aureus 2
e aAFEE AT FAAA M £3] %
S dodle FaT BT ozd A W &
d9 15~20%°*E AA gt} S. aureusd
gd AAME 2719 pemallin G7} &
31924 penicillinaseE A4 3k S. aureus?)
£33 2 penicillinase sensitive penicillin A
Ase) ABEHI} FAs7] AAIFHAGH.
1 ¥ pencillinased] 934 EZ@4sEA &

resistant penicillin®! methicillin, cloxacil-

lin, oxacillin, nafcillin 59 semisynthetic
penicillin®] /A ZE 224 o]2] 3 penicillina-
se WA S.aureus®] X&) 34 cephalospo-
rnA A ¢ B Eo] T3 A7 HIA.
a3} ©]2 3 penicillinase resistant peni-
cllin AAE] A WAL 7HXE S. aureus
7} 283 we} S, aureus®] FAAA X729
Mzg FHEEL Poldtgen, pencillinase
resistant penicillin Ao 3 FAA T
A A methicillin®] o] $EHI® o]HF
S. aureusE methicillin resistant staphylococ-
cus aureus(©]13 MRSAZ <A )k o).
©]E MRSA¥E penicillinase resistant penicil-
lin ¥t o}t cephalosporin AA A= YA
[e]

< JHAA J22 87t ¥t MRSAd
g A A EZE vancomycin®l Y fusi-
dic acid §°] #&% Aoz 4HA Yoy
ol FAA It artoln FA-Lo] o 4A
AHEE & e A Sl REY. MRSAY
3 2uE 19619 Hgoew RIuvd oY
A 1 ¥ixrt FUeta Jed fydMe
196837 E FF3 F7hske FAoth I
AME 19763 ASEIH oY A% F7H3}
I e AeE HuHi gt

AAEL 19899 1964 59744 A8
Yol B E S aureus$t S.epidermidisTF
% MRSA9Y ¥z 02 YA S U 2
FAE A gofle 4FS AV
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19899 14578 59714 niodsdg W4
g #xe] HAAE Manmtol salt agar$}
DNase agar, coagulase test “1¥ i novobio-
cin seusitivity §& A3t FFIFAL. &
28 TFE 20% Skim milkd] FFAAH FA
A7A FERE AT ©]FoA staphyl-
ococcus aureus 1527 F ¢} staphylococcus epi-
dermudis 52T FE ® 35l Kirby-Bauer disk
daffusion ¥ agar diluhon B2 A 7
FAAAE AP AMEE A EE
methicillin, cefamandole, penicillin-G, van-

Huste

comycin, moxalactam, cefazolin, cefuroxim,
cefoxitin, cefotaxim 5 F97HAI Al agar di-
lutonq-& ©]&3 FAAZFAAZA N &
BAZ Aoz HA3] LIJPAAX HFT
A A5 %7} Muller-Hinton medium 1m¢% 0.
008ug/L, 0.015ug/L, 0.03ug/L, 0.06ug/L,
0.12ug/L, 0.25ug/L, 0.5ug/L, 1lug/L,
2ug/L, 4ug/L, 8ug/L, 16ug/L, 32ug/L,
6dug/L, 128ug/L7F H=F 3Hch. HEH
I3+ Tryptic soy broth(TSB, Difco)oll &
%38l ZdA F McFarland 0.5 35 %
o gx & g3t HZE-L Steers replicator
2 YL 3BT 18N T F AFEs
#HE3}AY. A=Y E A staphylococ-
cus aureus(ATCC 25922)E FAlo] AAMSIA
o}

< s
1989 1¥9A 5%”]'7‘] £2¥ S. aureus
152759 A ZeAdS AHEHE(Table

1) vancomycindl= EF7} Z<A(100%) 0]

813l cephalosporinAl A} % cefamandolel 40.
1%7F S BY3 Y9Ae 56% HAR
o). penicillindll& 93.4%7F WAL 29xn
MRSAE 55.9%°) #23Ach. S.epiderm-
dis 527¢F9 A FFAEE AHEA(Ta
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Table 1. Sensitwvity result of staphylococcus penicillin®] 85.1%7F WA o], moxalac-

aureus. tam®l| 6%, cefoxiin® cefotaxim®] 1.5% <]
Antibiotics Disc Diffusion Agar Dilution yAae B9E ¥ UnR A e =5
Methicalln : 87(57.2) 85 (55. 9) T3 0] AtH(Tabel 3). MRSES] th& A4
Cefamandole : 7448.7 6140. 1
Pe am; o(; 50 (03 3 2 4§ Table 3. Antibiotic resistance of MRSA and
emcuhn . 150 .7, 142 93. MSSA 1n Agar diluton
Vancomyemn : 0(0.0 0(0.0) e MSSA VRSA
Moxalactam © 85 (55.9) 88 (57 9) C“F ’Ot’z] T ST
Cefazohn : 85 (55. 9) 85 (5. 9) clamandole - 7 o
) i P Penclhn G - 57(85.1%) 85(100.0%,
Cefuroxim : 85(55. 9) 85(55.9) v o [ 0.0%) 0l 0.0%.
\ N a Ve . . ' %,
Cefoxitm : 85 (55, 9) 86 (56. 6) N nc<;m tcm _ " 00/0) a ! o 89/0
Cerfotaxm 85 (55.9) 86 (56. 6) oxalactam - i LR
— Cefazolin : 0(0.0%) 85 (100.0%,
’ ) I frequency of resistance. i )
Cefuroxm . 070.0%, 85(100.0%)
. I7A 5¢( 00\
ble 2) vancomycinol & EF7} Aol geioxmn - 15 - ?,/0) 8? (100'g;f
cephalosporin Al A %] A& cefamandole, ce- clotaxim - 1(1.5%) 851100.0%,
fazolin, cefotaxim F°l 10% ©|3te] WAL
B9 3T moxalactame 61.5%7F WA oA} o od HAES AHEDY moxalactamo

penicillinof = 84.6%7F W30l methicil-
lin resistant S.epidermidis(©]3t MRSEZ #
e 27% A HTable 2).

Table 2. Sensitvity result of staphylococcus
epidermidis

100%, pemcilhin Gl 85.7%7F WAolx
cephalosporin ¢l &= cefamandole©] 21.4%

2 WAol 7P 2t vancomycindl &

AaF7F QAT Tabel 4).

el

Table 4. Antibiotic resistnace of MRSE and

Antibotics  Disc diffusion Agar dilution MSSE in Agar dilution
Methicillin : 18 134.6) 14 (27.0) Antibiotics MSSE MRSE
Cefamandole : 102 3(5.8) Cefamandole : 0(0.0%), 3021.4%
Pemcillin G . 46 (88. 5) 44 (84.6) Penicillin G - 18 47 4%, 127 83.7%)
Vancomyem & 0 0 Vancomyemn - 0(0.0%) 0f 0.0%
Moxalactam : 2751.9) 32(61.5) Moxalactam ° 18 (47. 4% 14 1100.0%,
Cefazohn . 5(9.7) 4(7.7) Cefazohn : 070.0%), 47 28.6%;
Cefuroxim . 14 (27.0) 7(13.5) Cefuroxim : 11 2.6%: 7050 0%,
Cefoxitin & 23(44.2) 13(25.0) Cefoxitin : 4(10 5%) 97 64.3%)
Cefotaxam : 25 (48.0) 5(9.6) Cefotaxim : 0(0.0%) 5035.7%;
{1 frequency of resistance
AAHAFT) MSSAY EXE FoA 67,
MRSAS ti2 gAA A 2SS 2 6%=2 7 B 19 8, TENAA, B
H cefamandole®] 71.8% 9 Aol v TEMAZNA 50% WAE BHrt. MSSA
A FAde ZF YA  methicillin 9 7.3%% Ao 81.8%2 =U1 27}
sensitive  S. aureus(©]3} MSSAzZ A& 69%, ZTEH71ZAA, ButgAd ZoA 50%



SR AERREI R | S %R, 1989

Table 5. Methicillin suscephbility pattem of S. aureus isolated from vanous clnical source.

SOURCE MSSA MRSA

(isolated No.) number frequency number frequency
PUS (74) 24 32.4% 50 67.6%
BLOOD (11 81.8% 18.2%
URINE (13) 9 69.2% 4 30.8%
SPUTUM (34) 15 44. 1% 19 55.9%
THROAT (6) 3 50. 0% 3 50.0%
PERITOSOL (7) 57. 1% 3 42.9%
OTHER (7) 3 42.9% 4 57.1%

Table 6. Methicillin susceptibility pattern of S epidermidis isolated from varnous clinical source.

SOURCE MSSA MRSA

(1solated No.) number frequency number frequency
PUS 32 25 78.1% 7 21.9%
BLOOD (3) 2 66.7% 1 33.3%
URINE (7) 5 71.4% 2 28.6%
SPUTUM (6) 3 50. 0% 3 50. 0%
THROAT (0) 0 0.0% 0 0.0%
PERITOSOL (0) 0 0.0% 0 0.0%
OTHER  (4) 3 75.0% 1 25.0%

Table 7. The compansion of frequency of MRSA with MRSE in inpatient and outpatient.

PATIENT MRSA MRSE

number frequency number frequency
INPATIENT 79 (131) 60. 3% 11(39) 28.2%
OUTPATIENT 5(21) 28.6% 3(13) 23.0%

Wiz Fo) 32%AtHTabel 5). MRSEE
AGX 50% 19 F, ¥d, 8 TN
30% WS Bt MSSE: &, 849, &
X 70% WS BIAT AFLE 50%HARA
h(Tabel 6).

E8¥® MRSA & 49329 Zo| u%,
g g Aol 6% Arh YA AA
A 239 S.aureus & 60.3%7F MRSAY 1L
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Sl Aol AS 28.6% AZ3}ATt. ¥
¥ MRSE % d98xte 30| 28.2%, <
el Fol 23%ATH FALTANA ER
S. epidemidis % 28.2%7} MRSER 2™ 93
xbe] AL 23%°) A Z3ATH Tabel 7).
MRSAY g gFA e MICS vlaelA
=(Fig.1) vancomycin 0.5~1lug/mé] HH
£ B9 penicillin® 0.03~64ug/mf, moxa-
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lactam2 8-64ug/m¢, cefamandole 0.25~
2ug/ml, cefuroxim< 0.25-8ug/mé, cefotaxim
o 1-128ug/mé 1%, cefoxitine 0.
25-64ug/mé, cefazolin& 0.25-2ug/m¢ AT
MRSEd i3 aFFAel MICE HAHEH
(Fig. 2) vancomycine 0.5~2ug/mée 8¢
2 B 93 pemclling 0.03~32ug/mé, moxa-
lactam< 16~128ug/m¢, cefamandole 0.06

2 S epdermidise] A A Wi nE

~8ug/m¢, cefuroxim< 0.03~64ug/m¥, cefo-
taxime  0.03~32ug/mé, cefoxitin 0.06—~
64ug/mé, cefazolin 0.25~2ug/mé FTh.
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d %9l 19619 %0 MRSAZF BausEAT.
MRSAE Y EY F83F dAFL=EA
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ABAAME F7HE . Richard
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4& 7Fd MRSA¢ ZRE 33 19|
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Fig. 2. Cumulative sensitity patterns of strains of MRSE.
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31%, 198349 T FY2 33%, 19843 AEFY
25% 9 Rk o]FYE 1986
1988\ d7tA1 9] B A9 FAA A&
2IHA S, aureus®) methicillinell h$ 2
Adol 1986% 72%, 1987 66%°llA1 19838
40%=2 F2FATR 33, B AN
MRSAZF 55.9%°]l9f MRSE= 27%%
MRSA ¥ MRSEZ} BtE 2] Hla] Fh
oS FH3IA 2¥ TN MRSAY ¥
Aert 7T i & ¢ JAG.
PG4 AA N e FEv &S AHEE o
7} MRSAE Z&71ZAY 873AANN £
Hed s x5 AdMe wdA 7%
%ol #eEiHRen 29 3F7), 8 FAA
2ol EHUt. MRSE® A4, d9, 8,
T £A2 FEIRG. B AAHA xgd
MRSA % 982 oA Eeld Zo] 4% A
2 RN A E2E Aol 6% Hd¥
oA} 2@ S.aureus 5 MRSAZ} 60.
3% A1 A A FelE S aureusFT oA
£ 28.6%7F MRSAZA LA A ®ol
FHES & & AR (Table 7). ¥
MRSAZF 3&71Y 83 AAN EedHe o
o] B2 o] Midol AEY YAFL=XNT}
olY 1 colonize® RHY F= oy oy
MRSAZ} Fgoly 3382, WAL H,
85, ETE 59 71Ed 8] e A
Al MRSA®] ¢J& o]&g7 X¥ &S MSSA
of 9% A} vl&Fo) LHAUY. =TI
MRSA® #27F A& #Hedrde F2 1%
2 23871 B A oo & AE
wile & TR AN 3ty AUl
ot F2 LAFA T community acquired
infection®] AJNFSZAME EAFHD 19829
Detroit hospitalll 4¥F 408 commumty
acquired MRSE ZE 82 F 24Wo] FEF
270 g2tx FEFE] o]H 3 commu-
mty acquired MRSA® ¥ ZdYdS &
F don, £ ol FEFEFAY 39
A FEEI  cephalosponnAl A e F&o]
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3 9 : Methiallin W4 S.aureus 2 S.epidermidis®] 3H4FA Aol digh 2

MRSA9 &8 o 4t
1= 1A

MRSAS] AA] g MICE ZHEH
(Fig. 1) vancomycin 0.5~1ug/mé9] range
24 Chang%*®, Sharon %%, Markowitz5*
9o AAHgE 9YA T Chokkavelu 5*9)
A9 vl ATh cefamandole 0. 25~
2ug/mé9] range® 2 A", Changs®. Mar-
kowitz 5", Jamess®¢ AFHHT} I}, ce-
fotaxime 1~128ug/mé o}’ F o2 A}8-3 3
AA F MIC7} 7F8 £3t2 ™ Chokkavelas
#, Markowitz5'*'¢] Az} ¥ AT ce-
fazolin& 0.5~2ug/mé 2+ Chang%”, Marko-
witz599] 2R Y G4t} cefoxitine 0.25
~64ug/mZ Chang%’e ZFHETE 2RA
T James$ Y AFets ASYT meth-
cillin® 1~8ug/méE Changs”, Chokkavelu
5%, Markowitz5'9¢] A3yt i),

MRSAS] A #Zol=
acid, nfampicin, tnimethopnm/sufamethoxa-
zole, teichomycin 50| #83% X 3A=Z B30
Ha Jo}. fusidic acde Fusidium cocci-
neum©] A3 FAAZA 53 MRSAS
AZAZ F83Y BFE&F AAFALOR
A AL F Ae FEY Y Bl F
2 A¥o] ERo = Ho gloy 2t7]Fe ol
Fol e At e FES 728 5 UY
g # Rifampicin hypersensitivity rea-
ction, tg, FAUPALF Fol =EA e
93 JA ARHAFY dedivix dnzg Al
A71Fol g e Ao ZpEE Folg
239" nfampicino] 3 WAe] Hu*E
3 UE By ol AHYXEAZA HES
oF & Roz AZHEr} teichomycind vanco-
mycinB o 5~10812} bactencidal activityS
7R A3 EF W protemI = AL AF
€ 3A o222 Sharons? & vancomycin
gsoz2 A998 ¢ e oA s
tnmethoprim/sulfamethoxazole® Fol'd &
Fg 7HA YA, oF 8% WAl By

FIAAZ HEH

vancomycin, fusidic

Koo
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AT, ol FFAEY AL 53] van-
comycn¥ B8] BEAMEA] B F48 A
o2 483 Ag@.

vancomycin< streptomyces orientalisol] A1
€ FAAZA 197040 FuRE MR-
SA9 A gAz de AFEEATH. Rash, eo-
sinophilia, neutropenia, tinnitus, nephrotoxi-
city 9 F&RE&47o] AT AAe= HAE
FHZ AgHER o3 FAgo] go] 7t
489 Ao 434 Ao AAE FAqA
X MRSA9 A ZFAAANA vanco-
mycin®] WAAA #FF 7t {1 Chokkavelu 5
o] Ao} X3, MRSEMAME vanco-
mycind] A3 W& BolA ¥l

o] 49}l Ao A9 2] vancomycin® fu-
sidic acid, nfampicin, trimethoprim/sulfome-
thoxazole 12X teichomycini® ©lEoj
MRSA¢] A gel A#AHQ FAAz Az
At

2

=%
=

ok
OF

1989'd 1€)X 54714 g del WY
T BAREGA AHE AAAA 22E S au
reus$} S. epidermidis®ll o3 A A 2
A Kirby-bauer disk®83 Agar dilution®™} &
2 A3 A oot FE HHSE AU

1. MRSA% MRSE® #2]&2 55.9%%
27%°1 333t

2. 498A94e MRSA EIulze
60.3% A3, JAFAAXNE 28.6% At

3. Y4 @xe] MRSE EI¥lE+= 28.2%
A, BN E 23% Ak

4. d3AAA N MRSAS E2E B
H FoAA 7 Wol EEHAL Lo 3
7], 8384 &)U MRSEx= 7A€, ¥
4, 8 39 &A= EdATh

5, Vancomycin®] MRSA 2 MRSEd]
& MIC rangee Z+Zt 0.5~1ug/dl, 0.5~
2ug/dl2A 7}F 99k, Vancomycind] W
49l MRSA € MRSE#F+ it
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o]4el d3E4 MRSA 2 MRSE7} ¢
FRAAEANN AR g2 S ¢ F 3L

% §A289 oiA olo) B Fo7t wa
# ez AzE.
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