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The aims of this study were to investigate the nosocomial
infection route of methicillin-resistant Staphylococcus
aureus (MRSA) and explore preventative methods for this
pathogen that involve blocking its dispersion. We cultured
MRSA from nasal cavity swabs collected between June and
July 2008 that we obtained from eight dental healthcare
providers, 32 nurses and the sputum specimens of two
patients from our hospital. In addition, we used VITEK 2
equipment to measure drug sensitivity, and we further
performed biochemical testing and pulse-field gel electro-
phoresis (PFGE) to isolate MRSA colonies. The incidence of
these bacteria on the nasal swabs was 25.0% from dental
clinic healthcare providers, 13.6% from the internal
medicine ward nurses and 30.0% from intensive care unit
nurses. Moreover, MRSA was detectable in sputum specimens
of ward patients. The antimicrobial agents resistance and
partial PFGE types of MRSA showed a similar pattern. We
suggest from these analyses that nasal cavity infection by
MRSA could occur by cross contamination between health-
care providers and patients which underscores the impor-
tance of stringent MRSA management practices.
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Staphylococcus  aureusGHIEEAAT4H e TR
T T A AN 7 %
Hog shsA A, dEF, A5l 2 5S4
7le HYder oduld o] 2 ] o} I SollA
o AlglollAl Hulsw &3] i3, dE 5
% W 7+ (nosocomial infection)ys Uo7 Foz &
2#] dct(Jeong ef al., 1995; Kundsin, 1980). E3F, =
3 Az oAM= Expe} 3haf 7he] dHallo|uf el A
17 55 53 24 AHZ o Ave 7 74
< s =2 Zle® ¥uEy Qo FHE oo} 2
A F AT W] W Fhede] 3] SUkekL 9l
uq’ T7keteb o] 7rAskalg A1RA] AR o]gle]r) U
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et al., 1986; Etiene et al., 1989; Frency et al., 1998). 3}
AT T3] 7135 AEE flste] oy dtAlr)

oF =|glont, gtAle] vl A8 glsled methicillins
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2]=]7] A]2skAct. Methicillin-resistant  Staphylococcus
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shoiom] R gfAllol] tAWA] (multi-drug resistance)
= do|u ZEg A F8] AdelE ek
A AAAcz e ) AelFes wauss Q7o ¥y
7 A5 Zopa, SxlA FdE= ARE At}

@

_\

N



8 Seung-Ho Han et al.

7] 23 8 AadE) v AddTE AEe] glet
S 7]l Ss]o] Ath(Kim, 1991). ti&o], AW 3k
74 A7 B W 7o) fdolar Azle] A Es) =
T dom, Yl Aol o] o e 3 159
Atz Y W el whaloll Al ooz 9ok
3. Ech(Park, 1973; Hemming et al., 1976). < W] 3t
737 el 7Adrte] FEol QoA 2= e YAt
A ule] tialjA= o} A odeA A ke, 3k
74937} W W) #Adze] dAlE vlaEEel AL 9l
tha d#A] QJrh(Franklin, 1970). whebs, Bolo] 25
ol 7733t ©j59le] v, WA}, 2|7 284 ol &
Aol S Z AR B89} methicillin WA 3H1Z
SAY] Baes Ak RelE S E A o
gk Al ALl ok Tletslar, mAzide] 71sAd
S 24} slat B o5 AJslsleict(Frebourg ef al., 1998;

Jeven et al., 1963; Knox & Smith, 1961; Nobel ef al., 1992).

M= 2 e

79 £ W A

20084 620l 2000 79 F Wz o) AA AFH A
715 20084 69FH 7HE Ee] X3 AsgAl 53l
8 Wz, T3 2RSAL 3295 ok R B]7 ol
A A& AFE ARSI, 22 A7) HE o 3R
% Washington WH®ol| wh& Agke] H=spe]e] a5kl
2] 7I5Ee] group 4, 59 slidsle A A4 e
E MRSA 3t#} 299 AAlE wxpziede] »la ojake
2 sldet. wiAolA] Al AF= AR Hi HEs ol
&3] w17 WE ot Al = HEE A 3 ¥
¥ A] Thioglycollate medium(BBL, USA)lA 37°C
8A17F wiekstolar, ekl wizk AAAeb kAl gk ZAA
= 7Fx|a. E2]ull#] blood agar plate(BAP) media(Asan,
Korea), MacConkey media(Asan, Korea)ll 27t % &3}
o] 37°CollA] 1827k vljokslod 12 hemolysis 4ol o
ofub= A2t == 28IAS staphylococcus®o] 2J4l=
= #]=ollA] catalase, coagulase, mannitol salt agar test
<= AAJsle] z]F2 22 VITEK 2(bioMeriux Vitek Inc.,
Hazelwood, MO, USA)Z -543I3icHBorlin ef al., 2003;
Chapin & Musgnug, 2003; Holliday et al., 1999). &J&
ot FAPke] Al P Fetslr] flslke] Al
A AARE AAISEE AL, MRSAS] #F7tke] 7S 9
stod DNA ko] Algk 7919 25 HAs= 7o
o242l pulsed field gel electrophoresis(PFGE)yg %]
o7 Agsiaict.

A A AE
A A A2 disk diffusiond 3 Vitek 201 2

gl minimal inhibitory concentration(MIC)H-& ©]-8-3}31
t}. Disk diffusion #H-> Mueller-Hinton broth(BBL,
USApI 37°C, 2-6X|7F wieksle] ¥ 555 0.5 McFarland
standard® =% 3 ¥ M-H agar(BBL, USA) ¥w=ioj
s olgste] I12A =xegieh 5 3|AE
155 ofufel] HEHom, HFA| petri dishs 60°2 3|4
sldA 33] =235Rrt. Aol ©]8]k dtAl= benzylpe-
nicillin, ciprofloxacin, clindamycin, erythromycin, fusidic
acid, gentamicin, habekacin, levofloxacin, linezolid, moxi-
floxacin, nitrofurantoin, norfloxacin, oxacillin, quinup-
ristin/dalfopristin, rifampin, teicoplanin, tetracycline, trime-
thoprim/sulfamethoxazole, vancomycin 1952 AF&-5}31
t}. CLSI(2009)7} #3sh= methicillin WA A= W
Holl= oxacillin WA AlH o] ot Oxacillin W4 A1
W2 A A vljofetar 1 A=he McFarland®] 0.5
BeE g3 4% A9 6 pg/mle] oxaciiling 92
M-H agar(BBL, USA)l 1 ul W<°|Z 10-15mm A&
o o= AHEget. 35°Col 2447k ekl & o F3t
FAE AA AR R oolAke] Azl Azlom W
4 MRSAZ 3clgle}, t]2a o2 methicillin WA
5 AE3] 9184 methicilling AH-835P4 in vitro A
oA EoPdslER oxacilling AH8-3kc}. Oxacillins A}
&3 == el 3 AW e 2= hetero WA
ol MRSAE AZsh7] ofsieh. t&a ko] a3t
WA o= 37°C wieklellA 16-184]7F wioF & 7 &
A|g] (inhibition zone)e] Z7|5 7|E3te] At tF
uk, vancomycin, oxacillin®] 73-%- 2447} wijek & A
of -5 ctsiolct. Al A AAke me A H
7152 Clinical and Laboratory Standards Institute(CLSI)
7} AR gk 2% (200901 whet 8 s19dar, ZAT= resistant
(R, W), intermediate(I, 5= WAJ), susceptible(S, 7

)z el gle

PFGEE ©] 43 DNAS| A|das FA 24}
GenePath(Bio-Rad Co., USA) group 1 kits AF8-35}o]
olglle} 7ro] AA|SI3Tt. Agarose embed DNA FH|Z
-5 LB broth(Bio-Radyll 37°C, 250 rpm &= =
eRA171mA] 1620417 wlloFahar, ] FEE 5 x 10 cell/
mlE 2A35ke] 90 pLE AR&-Fltt. 10,000-12,000 rppm <+
=2 Q4 slo] e 2 ok cell FrgEEel 150 pL
o] AF-FA1ZcE. 6 uL lysozyme/Lysostaphin(25 mg/2 mg/
ml)e @i # 431 1.6% Clean-cut agarose(Bio-Rad Co.,
USA) 150 plel] & #5510 &35k plug mold(BioRad
Co., USA)pl Z 93 Aol 1520% &<t =3t
500 uL lysis bufferoll 20 uL lysozyme/Lysostaphin (25 mg/
2 mg/mlye E3Fska 183kl agarose moldE Y ict.
37°C 1A17F AR}, Lysis buffers A|ASL 1 mL
washing buffer2 373 washing buffers #7135k



Monitoring of MRSA in Nasal Swabs Obtained from Dental Clinic Healthcare Providers and Medical Environment Nurses 9

20 uL. proteinase KZ 50°Cell 16-204|7F AAFct. 1 mL
washing buffer® plugs 42014 30-60+ -5t A3}
3 t}A] washing buffer® A-2of4] 30-60F 5t A=
e}, Restriction enzyme 2= plugd 25 U2l Smals-
g3 37°CollA 16-20417F Ak #7952 Genepath
(Bio-Rad Co., USA)Z 14°CE FAI5hH4] 2047k B4t
200 Vol 5-50%2] ramp timeS 2 L vk 2047 &
ol 1-1032] ramp timeo & 2zFslgla, A e] &, =
Al SlollA] AMAS AUH(Kim et al., 1996). Pattern®]
BAL pande] EA 5o #id 58 7|5 & Tenover
(Tenover et al., 1995)2] -5 uhHol we} 34 Fc,

Al
=

o
[N

t

2le] A AeA, s, T3 sa) o gal
Z v]7ollAl MRSA7Z} wljoksl Ak 404% 8%(20.0%)
ojw],  Methicillin-susceptibility Staphylococcus —aureus
(MSSA)Y= 40%4% 47(10.0%), Methicillin-resistant coag-
ulase negative StaphylococcusMRCNSY= 4045 124
(30.0%), Staphylococcus~>= 4078% 2494 (60.0%), Gram
SA 7S 40%% 15%(37.5%), Gram °F3 ZHF-E 40
BT 1% (2.5%)y5 2AsHe. 2] A2 g, Wt
T3 959le] MRSA B4 A 25%, W}
13.6%, 53K 30.0%% 2.3ich(Table 1).

olgalat sk Ak AAzRE Eeld 267852 Staphy-
lococcus®oll A7t AE WAES oheat 2kt
Benzylpenicillin  96.1%, erythromycin 92.3%, clinda-
mycin  92.3%, oxacillin 84.6%, fusidic acid, 42.3%,
ciprofloxacin 38.5%, levofloxacin 38.5%, moxifloxacin
38.5%, norfloxacin 34.6%, rifampin 31.7%, trimethoprim/
sulfamethoxazole 19.2%2] A& *.o]iL, vancomycin
of WAds el 5= 9, vl Aol
10.0% vlzke]l WAES Boloh oselst 2 Aw A
Aol ek WAES] AolE Holi= A= ciprofloxacin,

Table 1. Detection rate of culture results in nasal swab isolated
from dental clinic healthcare providers and ward nurse (N = 40)

Nasal Swab(%)
Isolated Strains Dental clinic(%) IM ward(%) ICU ward(%)
S. aureus
(MRSA) 2(25.0) 3(13.6) 3(30.0)
S. aureus
(MSSA) 4(50.0)
CNS (MRCNS) 9(40.9) 3(30.0)
Gram (-) rod 2(25.0) 9(40.9) 4(40.0)
Gram (+) rod 1(4.6)

ICU: Intensive care unit, IM: Internal medicine.

fusidic acid, gentamicin, levofloxacin, moxifloxacin,
nitrofurantoin, norfloxacinel] tH3dle] 3kz} ZAAefA] Ee
% MRSAeIA HAS ¥3ict. ol= 717sh ¢gglef v
3l SR X857l el glen® FtAlel] ks o]
7] @il Ao g ®alth(Table 2).

JEdt BAT 7o mARA] ARYL Lol
Sste] olgclezig Fed 9% MRSA #5ob 34}
T AN FelE T PFGER Asboh ulsw o
Ao wole Ze Elssirk(Fig. 1).

w3, 26759 teplige] FHNEE Auinw
MRSA WA e 371 s Bol=d] BpCfCmEm
FaGmLMfNfiNfOx A& o] 275(20.0%), BpCmEm
Ox WAEe] FF(70.0%), BpOx WAEe] 175(10.0%)
% wglom, MSSAE 1714 delel WARE uglt
BpCmEm A& e] 373F(75.0%), MRCNSE 571A] &
o] WAZES woled AR ot 28kt Bp
CfCmEmFaLfMfNfOXRfTm/Sm A& o] 47F(33.3%),
BpCfCmEmMFaLfMINfOxRf HAdge] 375(25.0%), BpCf
CmEmFaLfMfOxRf WA &o] 275(16.7%), BpCmEm
FaOx WA& o] 275+(16.7%), BpCmEmOx A& o] 17
F(8.3%)S RIrh(Table 3). MRSA TEHol4+= gen-
tamicin, nitrofurantoin A4 20.0% WAS BT,
MRCNS 5ol 4= 284 rifampin, trimethoprim/
sulfamethoxazoleo|4 22+ 31.7%, 19.2%2] WAS o}
ERlll= 548 H.9er, erythromycine] Aol clin-
damycin® WAS Hol= el inducible clindamycin
resistances HEM| T,

M 1

2 34 5 6 7 8 M

Fig. 1. MRSA PFGE pattern of nurse and patient. No. 1,2: Internal
medicine ward patient, No.3,4,5: Internal medicine ward nurse,
No. 6,7,8: Intensive care unit nurse, M: marker.
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Table 2. Antimicrobial resistance of MRSA, MSSA and MRCNS by Vitek 2 test

No.(%) of isolates resistant

Antimicrobial agents
MRSA(n=10) MSSA(n=4) MRCNS(n=12) Total
Benzylpenicillin 10(100) 3(75.0) 12(100) 25(96.1)
Ciprofloxacin 2((20.0) 0(0) 8(66.6) 10(38.5)
Clindamycin 9(90.0) 3(75.0) 12(100) 24(92.3)
Erythromycin 9(90.0) 3(75.0) 12(100) 24(92.3)
Fusidic acid 2(20.0) 0(0) 9(75.0) 11(42.3)
Gentamicin 2(20.0) 0(0) 0(0) 2(7.7)
Habekacin 0(0) 0(0) 0(0) 0(0)
Levofloxacin 2(20.0) 0(0) 8(66.6) 10(38.5)
Linezolid 0(0) 0(0) 0(0) 0(0)
Moxifloxacin 2(20.0) 0(0) 8(66.6) 10(38.5)
Nitrofurantoin 2(20.0) 0(0) 0(0) 2(7.7)
Norfloxacin 2(20.0) 0(0) 7(58.3) 9(34.6)
Oxacillin 10(100) 0(0) 12(100) 22(84.6)
Quinupristin/Dalfopristin 0(0) 0(0) 0(0) 0(0)
Rifampin 0(0) 0(0) 8(66.6) 8(31.7)
Teicoplanin 0(0) 0(0) 0(0) 0(0)
Tetracycline 0(0) 0(0) 0(0) 0(0)
Trimethoprim/Sul- 0(0) 0(0) 5(41.6) 5(192)
Vancomycin 0(0) 0(0) 0(0) 0(0)
Table 3. Antimicrobial agents resistance patterns of Staphylococcus species
Staphylococcus Multiplicity Resistance patterns No.(%) of strains
MRSA 11 BpCfCmEmFaGmLIMN{tNfOx 2(20.0)
4 BpCmEmOx 7(70.0)
2 BpOx 1(10.0)
Subtotal 3 10(100)
MSSA 3 BpCmEm 3(75.0)
Subtotal 1 3(75.0)
MRCNS 11 BpCfCmEmMFaLfMfNfOXRfTm/Sm 4(33.3)
10 BpCfCmEmFaLfMfNfOxRf 3(25.0)
9 BpCfCmEmFaLfMfOxRf 2(16.7)
5 BpCmEmFaOx 2(16.7)
4 BpCmEmOx 1(8.3)
Subtotal 5 12(100)
Total 9 25(96.2)

Bp: benzylpenicillin, Cf: ciprofloxacin, Cm: clindamycin, Em: erythromycin, Fa: fusidic acid, Gm: gentamicin, Fa: fusidic acid, Lf:
levofloxacin, Mf: moxifloxacin, Nft: nitrofurantoin, Nf: norfloxacin, Ox: oxacillin, Rf: rifampin, Tm/Sm: trimethoprim/sulfamethox-

azole.

Methicillin 4 A1FS HEo] mecA SAE 7}
A3 9)7] wisrelAut, thE 7|H e ® WAS vERE A
o] =EA glvh. E3h, mecAE 7P 1 AAkE 2 W)
A o] Uk Ao] glomg 7lAl A3 o2 methicillin
AT AESH] oS- 77 St Boutiba-Ben
Boubaker 5] 2d-toll4] cefoxitine mecA ZAAE2]
E50°] oxacillin 2t} 75t} wheba] cefoxitin tj&~=H

o] mecA ¥Rl T FZol v AHIge] B3

(Boutiba-Ben Boubaker et al., 2004). Staphylococcuss
ol thallxl= cefoxitin t]~F o] oxacillin Tj=3H X
o} Bolo] ] Ea, 7= vlsShel. Sk, Cefoxitin
AR AIZ cefoxitin AL E ML 31A] 9k, oxacillin
o2 ¥ gkt MRSAS] oxacillinell ®gF VITEK
2 Av|e] MIC A= 4 ug/ml oA ZAdE Hgo
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Table 4. Results of testing 26 Staphylococcus strains with VITEK 2 oxacillin MIC, cefoxitin screen, oxacillin and cefoxitin zone diameter

Bacteria VITEK oxacillin VITEK cefoxitin Oxa'cillina disk Cef(?xi‘[inb disk
MIC(pg/ml) screen zone diameter(mm) zone diameter(mm)
>4 <2 + >13 11-12 <10 <17 <18 <19 >24
S. aureustMRSA) 10 10 10 10 7 2 1
S. aureus(MSSA) 4 4 4 4
MRCNS 12 12 12 12 1 5 6

MRCNS: Methicillin-resistant coagulase nagative Staphylococcus, +: resistant, -: susceptible, a: oxacillin disk 1 pg, b: cefoxitin disk

30 pg.
], oxacillin?} cefoxitin vj=3 el Ai= o3 %
tH(Table 4).

=3}, oxacillin MIC A37} 4 pg/ml o]Ake] Ax}E w
o= MRCNS WA Eo| 46.2%% yUelor, 23} &
Al olgale] til S aureusol] Th3F ®go] 75.0%= =}
Ak}, o]+ Yo7 3ixle} o]ggl Afele] wmx} 7+
A9 A Esle] Hafxlel] wigh xge} =&l
ZHAJueFo] gk AAo|rt,

J
-

a

MRSAY 3 ZeA-7o] A4Sl B-lactamaseo]] -
A=A = A penicillinAl2} cephem] 2FAllol
= WS Zde do=, mecA AR 2 =
;&J_xlll EAO%% = _/]75]_1;]_ o] E./H ‘6:]7]14 _‘j_x‘—l]—O]:
A TFatel= A7e] 0.8-1.0 um °]—1— kg F R4
Fxgo] mefo g EPASHAl widEo] gt B Hol
ARl A A7 e dedle Wes Sk,
coagulase 24k, mannitol 3 % DNAse AJAko] F4
o i xuAty} EEc ohE 2EAr] v
3l WelAe] Zobe, ofe] Fre o 54w 34E A
Abgket, ApQdAlel 2] xSk Algke] I v, $
"1:‘, A g olewol AAsh, A W ek A

b, 713 g 5] splmellA sl AL A
“L_’ , Throl 5] Ssolut A iwlEeln, 1 ] <l
F ’9"3, HAdvlE, 49 9 Hd por FejHn. &9
MRSAE 7175k AbgtellAl s w8 Baal Aelz A4
SpAIaE, MRSA 7Hd-& AJAtel7]de] ksl Skxloi ]
R M=l o, o]F 7|37 qu”-fO]a}_,_ gkt 29l
= x2l, ok EEgkAl Sol weol l7lel s=%kAt
3 F3AAo4 MRSAS] 2Jgt ¥ °J el WA F
S Adell o]2= A7l A=A o, ok o 57]3elA
= AZRE FAE = ek B AT ARE 53l 9
8213} 3kAt Alo]e] MRSAC] tigh Al WA o5 A
= dAe FelE ¥y, 9o MRSA 55 7HA|
A2 PFGES it A H]"Ei el Hol= 7

Bol wapziede] WS 4 T 4 A|ut 3R

L

.ﬁd
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#7h AF Aol el Aol o A%E Fus) B
¥ b gekn Az s Al M, AR
PFGEOﬂ g A4S & wf MRSAe wigh sk 9s
A} 3xF 7ke] Aol Q' A& ¥elrh. Tenover
Sol werl PFGE ¥4271% 23709 o] % ofabdo
2 A duE #FE Ha, 4609 AolE sk
o] Flsd IR Hm, EEHF ) AEs) e &
o4, HelHe Herk 2obHel EAEsal Wl
Ao ez Pt dAle] PFGE o= Awjund o
g9l Alo]= Y BA AE Mol Zog Mol =
ofebx AT el T 4 9T, BAe} gl 1L 4
6lolel AL volmz 5 FelzulE Pus) e
Z71A o] HEAAEERA ] vl o] R EFojof & How
nojxleh, A8 5oz 37k tAlvh we] AR
2 QI8 ARl ¥EE Ax ghome vhew 2o o
74l W2 MRSA Rigs 9E § 92 Aoz
2t} Cooksonr> MRSA ofjulzie] whgoz wazl 3

olof] oigl =<4 al vk dAl Bl A8 E2 o2 mupirocin
FA ARol AR AT Aol Tk e A
Ao g MR FH3 =7 mert esty, dub 3t
ALE, EAY, A, vkaa, A, ARl 75, 9
89l oJrAste] 84S 7kE3eH(Cookson, 1997).
Kim °]F 74 T893k E35= MRSA RiAs 2o}
el Agshd wmak Zede5 7 vyt AaA7lve
= Flow, gLl AAA wlgas HellA dicke] 58
shoba FEch(Kim, 1998). ¥ 75 AdPsh=d] 3l
o4 Az AF FL uot Wi A Za Fel 9
o, ARG Y EReld BAZ Qlsle] ARREA
o zalel Ua FEA A2 F ol dig ATE skl
ShAl X3k FeEe] gleh. shAlRE, A AdH Az w
sk olgelzbel mAzae] Fe4e s, o
F 394 2% B9 AAF B2} 1o Aew
|

O

_)'|_|
kI
O
o

Boerlin P, Kuhnert P, Hussy D, Schaellibaum M. Methods for



12 Seung-Ho Han et al.

identification of Staphylococcus aureus isolates in cases of
bovine mastitis. J Clin Microbiol. 2003;41:767-771.

Boutiba-Ben Boubaker I, Ben Abbes R, Ben Abdallah H,
Mamlouk K, Mamlouk K, Mahjoubi F, Kammoun A,
Hammami A, Ben Redjeb S. Evaluation of a cefoxitin disk
diffusion test for the routine detection of methicillin-resistant
Staphylococcus aureus. Clin Microbiol Infect. 2004;10:762-
765.

Chapin K, Musgnug M. Evaluation of three rapid method for
the direct identification of Staphylococcus aureus from
positive blood cultures J Clin Microbiol. 2003;41:4324-4327.

Cookson B. Is it time to stop searching for MRSA ? Screening
is still important. J Brit Med. 1997;314:664-665.

Etiene J, Fleurette J, Ninet JF, Favet P, Gruer LD. Staphylococcus
endocarditis after dental extraction. Lancet. 1986;2:511-512.

Etiene J, Brun Y, Fleurette J. Staphylococcus lugdunensis
endocarditis. J Clin Pathol. 1989;42:892-893.

Franklin SR. The hospital environment a crossroads for
infection. Arch Envirron Health. 1970;21:678-689.

Frebourg NB, Nouet D, Lemee L, Martin E, Lemeland JF.
Comparion of ATB Staph, rapid ATB Staph, Vitek and E-test
method for detection of oxacillin heteroresistance in
staphylococci possesing mecA. J Clin Microbiol. 1998;36:
52-57.

Frency J, Brun Y, Bes M, Meugnier H, Grimont F, Grimon
PAD, Newi C, Fleurette J. Staphylococcus lugdunensis sp.
and Staphylococcus schleiferi sp. novel two species from
human clinical specimens. Int Syst Bacteriol. 1998;38:168-
172.

Holliday MG, Ford M, Perry JD, Gould FK. Rapid
identification of of Staphylococcus aureus by using fluorescent
staphylocoagulase assays. J Clin Microbiol. 1999;37:1190-
1192.

Hemming VG, Overall JC JR, Britt MR. Nosocomial infections
in a newbone intensive-care unit. N Engl J Med. 1976;

294:1310-1315.

Jeong HJ, Kim WJ, Kim MJ, Park SC. Nosocomial infection
surveillance in the intensive care unit. Kor J Infect Dis.
1995;27:105-117.

Jeven MP, Coe AW, Praker MT. Methicillin resistance in
Staphylococcus. Lancet. 1963;1:904-904.

Kim JS, Kim EC, Ki CS, Lee NY. Nosocomial outbreak of
methicillin-resistant Staphylococcus aureus analyzed by
molecular epidemiology. 1996;1:63-72.

Kim SJ. Plasmid profiles and ribotyping of methicillin-resistant
Staphylococcus aureus. Department of Clinical Pathology.
Graduate School. College of Medicine, Seoul National
University. 1991.

Kim SM. Prevention and management of methicillin-resistant
Staphylococcus aureus. Symposium of the Association of
Hospital Infection Management. 1998;23-30.

Knox R, Smith JT. The nature of penicillin resistance in
Staphylococci. Lancet. 1961;2:520-522.

Kundsin RB. Documentation of airborne infection during
surgery. Ann N'Y Acad Sci. 1980;353:255-261.

National Committee for Clinical Laboratory Standards. Per-
formance standards for antimicrobial disk susceptibility test,
7th ed. Approved standards MA7. National Committee for
Clinical Laboratory Standards. Wayne, PA, 2009.

Nobel WC, Virani Z, Cree RG. Co-transfer of vancomycin and
other resistance genes from Enterococcus faecalis NCTC
12201 to Staphylococcus aureus. FEMS Microbiol Lett. 1992;
72:195-198.

Park OH. Study on the isolation of bacteria from door knobs of
hospital Kor J Med. 1973;25:637-640.

Tenover FC, Arbeit RD, Goering RV, Mickelsen PA, Murray
BE, Persing DH, Swaminathan B. Interpreting chromosomal
DNA restriction patterns produced by pulsed-field gel
electrophoresis: criteria for bacterial strain typing. J Clin
Microbiol. 1995;33:2233-2239.



