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Degree of cotamination in 3-way stopcock connected
to infusion set on the intravenous therapy’

Hong Hea Sook,” Kim Yun Kyung,”™ Na Yeon Kyung,™
Lee Gyeung Ran™ and Kwak Kyung Suk™

This study is to evaluate contamination of the 3-way stopcocks connected to infusion set,
which is used to the patients admitted to emergency room in a general hospital in D city.
The data were collected from Oct. 1, 2001 to Feb. 25, 2002.

First of all, in order to select microorganisms, From the 50 patients were randomized,
Coagulase Negative Staphylococcus, Staphylococcus aureus, micrococcus, Pseudomonas
aeruginosa, Acinetobacter detected. Coagulase Negative Staphylococcus, Staphylococcus
aureus, micrococcus were determined to be evaluated in this study.

As a result, 8 of the patients were Coagulase Negative Staphylococcus positive(>15
colonies), 4 were Staphylococcus aureus positive(>15 colonies), 1 was micrococcus
positive(>15 colonies). Among the patients who were Coagulase Negative Staphylococcus

* This study was done by a grant of 2001 Kyungpook National University Research Fund
*x Professor, Department of Nursing, School of Medicine, Kyungpook National University
=** Part-time instructor, Department of Nursing, Kyungpook National University
*+x»+ Head nurse, Kyungpook National University Hospital
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positive, 112(average) colonies were detected on the first day, 429 were on the second day,
and 563 were on the third day.

In case of patients of Staphylococcus aureus positive, 85(average) colonies were detected
on the first day, 151 were on the second day, and the 203 were on the third day.

CNS was cultured using API kit for the 8 patients who were in CNS positive. One case
was detected Staphylococcus capitis, another one case was Staphylococcus chromogenes.
Two cases were Staphylococcus xylosus, another two were Staphylococcus hominis, and the
remainer were Staphylococcus epidermidis. As a result, the API codes of two Staphylococcus
epidermidis had shown the same patiern, and the resistance patterns of the them were the
same, too. As a result of resistance test among 5 patients who have shown that the same
resistance pattern in 02SAKI, 02SAK5, 025AK2, 02SAK4.

As a result of this study, aseptic technique of 3-way stopcock intravenous therapy can
protect infections, and it is needed the sterilization of the 3-way stopcock just before

injection using disinfectants.

It needs to improve the 3 way stopcock change intervals from 48 hours.
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o d3stst +3 72 s He4@ge 9
AZaAxn o =E #38 I HFE2
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el Eobddl weh HAEH WM mjgEe] 4
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2t 54 Fox FAo| veld + Jenz HY
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A Fod F AHAHESH 25H, 1997 ; &
3], 1995). 2 A% #Hde Ay @ 4T A
§ Aaololof 3y dAlE I¥A BT A=
Aot

ujZe] APEAAE|CDC : Center For Disease
Control -and prevention)= #$'8 H974¢9e &
=49, Wy, A4Rd, d¥s, 949 249, ¥
2Ages R den, 53 FAW FAL
Wi B3 39S HA4gde F2492 F9 3
vole(£93], 19%5,; 24T AFF, 1992,
Duma %, 1971 ; Hershey %, 1984). A=y FA}
ale FAXNEE Ssld o FA4A, 9,
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$He A2 (25 #7238, 2001) RIAHT
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AA FAHIL de FFoltHol#E T, 2000
HMF, 1998 ; Maki & Ringer, 1991).

AUy FARLHPAl AEe AYHHe HRHy
24, Aewd, JFrE=Ee A7, FAEy
ol o8 #A=ed, dAHoE FdY AFE
el A sl 2 A8 gl giside of
2 E=@o] 1 i) olgh #AY A9y T
coagulase-negative staphylococcus?t 7V 21, 1
o8 staphylococcus aureus, corynebacterium
species, bacillus species 523 VeElgriEd S
I #H74, 1988). Y FALL 3} qEd A9
Aol w29, FAEY &%, FARY B F
A9 A71A G, FAALE d ol EF Q)
< giF2 2 FY3ta AP S, 199,
HAF 1998), FAH-919 @33 718, 3-wayd
2% F FAE] & @& F8& JeRAY
(Zd<r, 2000 ; 2HR 3], 1999 ; M58, 1996). wet
A A a2 A8E g 299 A4 93
o] ¥4 BEERE FYrteAd dE A4} ¥4
& 9% Fort Yasich

3 945 FEAA 49 &9 B
ol dud e Fero Ao ¥ el
B AeoA &M og AWy FARYE W
2 glen, FYMES 3-way stopcock® B2
GBS Roitm ot Y @AY YAdME
vl 3-way stopcocke] #ele] dis) AR /)
F glo] tge ez AeHa glon Ao
2 A FAIRNEE B3 JE SA6A E gE
HeFge F271 Hol gxelA nEI AAH B
2E & Bt ol Jer|To] AZHT odusd
o ARE JFL F= EAE dodxm Utk
T FAlAA e #AZ ATl Fity
o HUAMA i dF BMAM YA Fe] EF3

CHE AT BREAVE 438 solvdn ol <l
o] AzAg gAY 2XE 2L F& Uk

o7 A FALaHH BAY ATEA F
AN ES] TP Fu FALE Ao 29
HF AF-(HES, 198, FYLPA FHHE o
dHzo] e AF(RAES, 1994), el A4

g JiHE S ghE 2ol d¥ dHEILH
H74Y, 1988), t3Ael AHFAle] B AH4
e AT(HE3, 1998), Add A Fajd
T AHALAE T, 2000), ZVFAIA FE=Y
4 Zud HYgo] B ATl F, 2000)
59 AU FALZ I A P #¥E
Ay d4e deu, AMgElEs FF3tn e
3-way stopcockd] L G9A=d #F d7e A9
e dAelx, ole AA YA A8 7HA A
ofo 2 Qldte] AUy FALR A% FAE HA
37] AF Y4EUEY ANF o] REH A
B 8 & dvh 9 BELEFAAE AHE F
Aol g AU Bels BIANA e A
B FALLHE T SA4E & gl AVEAE
A &3t AHEHA FAATIE FEeol YL IA}
o gxge AF Fo vy FLY FEoln(9
T& %, 2000; o13S3 AAE, 1987, AW
FALHA FAHES] 3-way stopcock 2.Fol
48 A7E T 72 g QNS NEEez
W BT U FfFEAle] g v
AL BE5H9 FHA 997t 3lg Holth

A & d7edMe AU FARYEE Bu
Ve BAA AHREe SFANES AF™ 3-way
stopcock F9 Z#F & dotdtm, dHd ¥
A FAA WA FA7R0e dE FHSETE
getgre 24, A FALAY F FAME @
Z¥ 3-way stopcock®] £HIE ALE7]|EE oA
& A& BIYFE sHesA s, A9
FAA A" F e HY9EdL 2017 9%
B ZAELR} o] ATE Alxdsi

2. #7SH

£ d7e AUy FAILHA FAMEC 42
¥ 3-way stopcock #¢9 LHAEE HY3}r]
Aol FAHA EHL GeH 2o}

D Aud FALR YA #xbe] 3-way stopeock

H-3olA dRE 735 Tt
2) AW FAaEA FAAES A24E 3-way
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stopcock®] A#7|7) g 7o ASGTE
vpet ey

3) Ay FALa YAl @Al 3-way stopcock
EoellA @Re #FF9 A UL I
Hgid=g

3. 80i™2

D A A8
$79 ddd Ao JHHEHE AYEo
4, 58, w949 FE, 4¥8A9] ¢4€33
EE A¥ 5& A% M ESA AesHe
349 dadAE 2.

2) 3-way stopcock ¥#-41¢] 24A4 =
£ d7eMe AU FALEA FANEY
Z¥ 3-way stopcock F919] @A FTd WE
o2 AHF F ol vAE wFsd #AFe F
7} 1574 o3 WE og8 o= 157 mud
e 2957 &= AeZ IrHMalkd, 1977).

T F
AeE EFshe B2 AM F(species)® =
8o, B A AUy FALLYA FHAE

of 449 3-way stopcock HHA LHA NF
€ gjv]gic}

1. g7 Wy
1. oA
g A7E AUd FALYA FAAEd A7
¥ 3-way stopock ¥919] SUHEE et
A% agaTel.
2. AL

€ AF= DAY 24 1) F¢Ede] &

Sl 20019 108 19% 8 20024 24 A7
AT B 3 AU Fhede ¥n dE @
A 7hed) Aol Foi 0FE ez s

3. MY

1) 3-way stopcock site2RE|e] FAH Y
A
FAHES dAE 3-way stopcock - Z5E
o #AHE Gvd "Wie=z dd 13 343
3-way stopcock #9122 SEE FY3r| Al
3-way stopcocke] WS T1F swabsly ¢4
HiA]o] Yol APLE F4% F o] FAFE 9
FH oA 9 MacConkey WiAlo} HZ28 Fd
37C W7o A 4827 vl
HigE #& AT 9= F AYdEsed & 4l
of EHFAN F T4L API(Analytic Profile
Index) kit®] THiube) F¥o EF33, 7+ API
kite] Aol wet P8 B(tube)dl= BT YA
paraffin® 2 338t} 37CuigrIolA 2442 w)
U X, 4 AALY w2 BEFHCE Ao w
g 7 AAY A3 7AE A2 wgstd AP
Profile Indexoll*] 2o} #Z& AAHALL

2) d74F AY
E d7dMe FIMNES AZE 3-way
stopcock F-9lelAl 713 Bol AEHE TFS A
g3ld OEste #2og 3t9t}l. Table 191A4
HE npeh Zo] B AF A¥HAAME Coagulase
negative staphylococcus, Staphylococcus aureus,
MicrococcusE ¥ %22 A93irt

3 =479 A ey
FANES A4E 3-way stopcock FHE ol
2 13] 397t 3-way stopcock H9i2 4EL F
Ystr) Aol dFd WPO2 3-way stopeock?)
W&E F1F swabdle] F5ulx]d] Yol 43R
2 F43don, 48 HAE HAMAAN a7
A7F AR 110, 1100, 110002 M8k ¥
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Table 1. Organism isolated from the 50 intravenous therapy of the patients 3-way stopoock sites growth in plate

Organism No. of strain Seletion
Coagulase negative staphylococcus 10 Yes
Staphylococcus aureus 3 Yes
Micrococcus 5 Yes
Pseudomonas aeruginosa 1 No
Acinetobacter 1 No

37C
iy

8 x) ¢} Mannitol WX o] FFIF Fol
Hjok7lol Al 48417 wiGE F TS E
stk

4) YA A AKCoagulase test)

g AR AN AP FAHE YT AP
o EZ¥4L 05mE ¥ I He& ¥ 37TCH
gzl 44t F g4 nE AL, §1
7} 1o I ggole UAG Fo| #E3d &
27} 912 Coagulase positive staphylococcus
aureusZ BA A

5 FAA WA

A= Amikacin(Ak), Ciprofloxacin(Ci),
Gentamycin(Gm), Kanamycin(Km), Methicillin
(Met), Vancomycin(Van), Cefotaxim(Ct), Imipenem
(Ip), Ampicillin(AP), Erythromycin(Em), Novobiocin
(No), Rifarpin(Rf), Chlararmmphenicol(Cm), Norfloxacin
(Nr), Trimethoprim(Tp), Teicoplanin(Tei) 5 2%
1632 AME3INY. 4 dAE AGE Rl &
3l A1# phosphate buffer £+ FH+E 3459
AHgatgct gAAl 344 AR Mueller-Hinton
agar(MHA, Difco)& AH&& B3|yl o]
t}. Trypticase soy broth(TSB, Difco)ell A 37T,
20AZ MG & BEAds AelddsE 1009
st 2z FAle] WAEE=E A BaE
Ao Steer 59 HFELTE HFH o 37Cq
A 20MZ WY F HFEFHY TES FFE R
ol AHARE AASAT AAY € g

AP FAHEZNA vldE YARAIEEAA
A}(National Committee for Clinical Laboratory
Standards)®} 71&e Wit

4 REEMUY

38 AzE A7BH w A5 UEE
& Basqs

5. 12| RIS

1) & 439 d3AE DAY 24 149 F
Y $EA YUY @Al TWH7) @
Eo d723%E duigde d o gl
A

2 QN ¥ 2 F I HE 8, F
A AL, ZHZOE AR F& FAE
oA

. o7 A
1. HRCHARIS QIErY B

2 A7) 9ty B F FEe 340 66.7%,
qgo] 333%°IA1, ABEL 60~69A417F 30%=
W gten, AgHZdE W7t 66.7%2H
7 BRI, FAAE AT ddAE 0%, A
437 e ddRE 60%olUth +FA Y47

117



e 29 o3} 0%, 3~4Y 267%, 5¢ ol
3.3%°] %1 tH(Table 2).

2. HULY FAIRY #XI2| 3-way
stopcock £L0M UAHE oE

924 39 B3 3099 3-way stopcock
2904 2RSS 2AY A7 199019
o, 1RIAE SAHA Gsth drldA w2

¥ ¥FL Coagulase negative staphylococcus,
Staphylococcus aureus$t micrococcus 5 3717 0]
At

I % Coagulase negative staphylococcus 3
g7b 1570 o391 AS7 89elAR, Staphy-
lococcus aureus AZF7F 16570 o4l A7t 4
H, 157 °l3d A9 1% 2832 micrococcus
A&7t 1570 o13A A7 19, 157] o)l
74%7t 5822 YeErttTable 3).

Table 2. General characteristics of study populations

Characteristics Distribution N %
Sex Male 20 66.7
Female 10 333

Less than 49 3 10.0

50~59 6 200

Age 60~69 9 300
70~79 8 2.7

More than 80 4 13.3

™M 20 66.7

Department” GS 8 2%.7
NS 2 6.6

"o Yes 12 40.0

Use of Antibiotics No 18 60,0
Duration of ER™ Less than 2days 21 700
a dr(l)lrils;)ion 3-4days 8 2.7
More than 5days 1 33

* IM : Internal medicine, GS @ General surgery, NS : neurosurgery

=+ ER : emergency room

Table 3. Organism isolated from the 30 intravenous therapy of the patients 3-way stopcock sites growth in plate

No. of strain
Organism Growth,
but negative* posifives*
Coagulase negative Staphylococcus 0 8
Staphylococcus aureus 1 4
micrococcus 5 1
Total 6 13

* <15 colonies on primary plate
s >15 colonies on primary plate
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T 42970, 3944 HT 563709 Fo] H&sAY
3 ZI|Zl0| mE TeaTE (Figure 1)
asol ws
2) Staphylococcus aureus

1) Coagulase negative Staphylococcus FA8y F 2 3099 3-way FHolA
FHey] FQA At 309 3-way stopcockit  Staphylococcus aureus?’t RRAQ 5% 4o
HANA Coagulase negative staphylococcus7t 2 RHEE A7)0 wa 2% A 28 20944
ZE 8ol dis) &AL WsE ARrd R uie) o] 194 HFE &5/ FEHUoH, 2
et ST A3 29 194 B uket gol 1 4 HTE 15170, 39A BT 2037 #Fo] F&

dA Hd 112709 #o] HAEHUZ, 294 #H  HArKFigure 2).

500
400

300

200

numbers of colon

100

Figure 1. Colony count change according to the duration of
Coagulase negative staphylococcus, on the 3rd day
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Figure 2. Colony count change according to the duration of
Staphylococcus aureus, on the 3rd day
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4. Coagulase negative staphylococcus
3 Y A Y

Fday ¢ A 30He] 3-way stopcock F
#1AA Coagulase negative staphylococcus7} &
A9 849 #F 3L API kitE ol &35ic)

API kitE ©]8% Coagulase negative staphy-
lococcus®] A3 A3FAAA 02CNSK3#%
02CNSK4= $9% Swmph xylosusE JERHY L
Y APl codet FY3A o, nprtAz
02CNSK52} 02CNSK6:= 59% Staph hominis
& Yehligloy APl code: £YsHA @it 1
g} 02CNSK73 02CNSK8<2 Staph epidermidis
 Yehlle B9l API code® BU A4
2o ¥4 W AAelMe 02CNSK3
7} 02CNSK4, 02CNSK5¢) 02CNSK62 Ed%
yAde =8uix gad. a8y 02CNSK7#
02CNSK8< Gm, Km, Metell thd HA 289
¥ %(Minmal Inhibitory concentration)”} z+2} 32,

>512, 16pg/mE F4F UAE =8dlen, Van,
Ct, Ap, No Rf, Cm, Nr, Tp, TeidlME 4%
yAdel $4e& eIt (Table 4).

5. Staphylococcus aureus EHAH|
L

a2y FUA A 3099 3-way stopcock F
1ol A Staphylococcus aureus’t 27HH 589 ¥
AA WAARAA 02SAK1IE 02SAKSE  Gm,
Kmel ot MIC7} 4zt >512, >512u/mb2 §Y
% Wgde& =8den, Ci, Met, Van, Ct, Ip. Ap,
Em, No Rf, Cm, Nr, Tp, TeidlAe $4% 2+
Aol e Jehith E=3F 12SAK29 02SAK4
£ Ci, Met, Ct, Ap, Em, Cm, Nr, Tp] W%
MIC7} 7} 32, >512, 128, >512, 64, 128, 256ue/
e FIE WAL =zded, Km, Van, Ip,
No, Rf, TeidlX& FY% FsAde 43S B
FAHTable 5).

Table 4. Antimicrobial resistance patterns and speices of Coagulase negative staphylococeus
isolated from intravenous therapy of the patients 3-way stopcock sites

MIC*(ug/8)
Organism Ak Gi Gm Km Met Van Ct Ip Ap Em No Rf Cm Nr Tp Tei APl code
(Strain No.)
Staph aapitis
MCNSKI <1 <1 64 >512 4 <1 R 2 18 >12 <1 <1 8 <l 32 16 6702100
Staph chromogenes
OCNSKZ 256 <1 64 >512 8 <1 2 2 8 <l <1 <1 <l <l <l 4 6712013
Seaph Xvlosus
OCNSK3 4 16 >512 >512 512 <1 >512 <1 64 >BI2 <1 512 2 32 128 %6 67l
OCNSK4 <1 <1 <1 2 2 <1 <1 << <1 <1< <1 <1 <l <l 637372
Staph Hominis
OCNSK5S %2 <1 4 18 2 <l <1 8 <I 8 <l <l < <l <l <l 6712062
OCNSKE <1 <1 <1 4 6 <1 16 <164 64 <1 <1 4 8 2 <l 66027
QCNSKT 2 <1 32 >512 16 <1 4 <116 <I 8 <l 2 <l <l 2 6el3
CNSK8 16 <1 32 >BI2 16 <1 4 2 16 8 8 <1 2 < <l 2 60213

* MIC : Minmal Inhibitory concentration
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Table 5. Antimicrobial resistance patterns of Staphylococcus aureus isolated from intravenous therapy

of the patients 3-way stopcock sites

MIC(z8/mf)
strain Ak Ci Gm Km Met Van Ct Ip Ap Em No Rf Cm Nr Tp Te
025AK1 16 <1 >512 >512 2 <1 2 4 <1 <1 <1 <1 <& <1 <1 16
025AK2 8 32 2 16 >512 <1 >512 2 128 >512 <1 <1l 64 128 256 4
02SAK3 128 32 128 >512 >512 <1 >512 <1 128 >512 <1 <1 64 128 2% 128
02SAK4 4 32 <1 16 >B512 <1 >512 2 128 >512 <1 <1 64 128 256 4
02SAK5 32 <1 512 >512 2 <1 2 4 <1 <1 <1 <1 <1 <1 <1 18
i it} ol B dFoME 3-way stopcock ¥
HelA A& TFH FUsAT _
V. = 9 utd & 47 ¥HE @F 7Hed 3-way

A By dUBAe Fv) d9URY A4F
2 e diygse =3 FUtE A& e
H4AAol U8 A FAol 53 A
FAAYE AQRF, JETHE, FBEF9 ¥ B
ol el A= BF AHEANAFE F¥F
EE O|Z T AY F ¥HAPdy F8 83U F
ShaA (] B, 2000 ; 2T AT, 1992)
Ay FAIAYT #HE FEE A B4
9] dide] Helex Utz Auy FAl]
YA ALEEE Al sHelE 53 e ZY
o g A& oyt 3-way stopcock?] LEA
o} gt dFe A9 gk

WtEaddaeEe  ZFgedx2(2001)
o wEw siHE Y FHEE gdy Fa¢ ¥4
7224 Coagulase negative staphylococcus,
Staphylococcus aureus7t BRI I 3, 49
I H7Z41988)9] FYul A9l sEE Y @
#H gYgd oi¥ 9= Coagulase negative
staphylococcus®t  Staphylococcus  aureus, coryne-
bacterium species, bacillus species®] A&& X
st glen, 2IH AFF(192)9 HIFE
A7 EE B8 9 AT wiYgE #5
g gFd= 89la2g 43} Coagulase negative
staphylococcus 7V @ol wigd ALem vl

stopcock 94 71F ®Wol &dE Coagulase
negative staphylococcus, Staphylococcus aureus,
micrococcus ¥ Al 7HA @F& A€so], $34
o JAAFA A 0HE AFudes A

Splengler & (1978)°1 28} Coagulase negative
staphylococcus?t R TF2E Rudiied,; Stllman
(1987)9] dF4 Coagulase negative staphy-
lococcus7} 8% ¥WYToE 9Uizdy 53 o
39 T2 94U R YA HYoH,
olgF T(1991)e] AvelA Coagulase negative
staphylococcus?7t T¥8%9 60%& AXstn 2
2R Nes JA Sk FAd ltka s

ZHESE 157 o) 3YE 4 FE9R=7 dAox
o sibEe BdE HYFE dodles A
o2, 1570 " v o¥ER gL Aoz B
23ty (Maki, 1977 ; Moyer ¥, 1983 ; Sack,
1970). € d7dME 44 #F9 AFSE vy
Coagulase negative staphylococcus® 7% A&
F7F 157 o9l FAwre-& 8¢l §x7} 8o
R, Staphylococcus aureus JBFE 157 )5
1 A$7E 19, 1670 ol4d A$7 49, zen
micrococcus JFF7F 1578 o449l 3971 14,
157) o1&}l %97k 5Heg yehdt,

Aag FAaY FAd @2 309 sl
Coagulase negative staphylococcus J&% 1574
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ol el ke B A 8HE YHe=R
3-way stopcock F9HelA #HR  Coagulase
negative staphylococcus AZ+E 34 ¥4 st¢t
g A, 144 37 112719 Fol HeHAZ, 2
U HF 4297, 39A HF 563709 #Fol A&
At Staphylococcus aureus ATTE 194
HF S, 294 FF 15170, 394 HTF 203749
o) &= ol AF(E $9&3 J724
(19883)8] Aw) 4gE stelE e} A¥E Bl
@ dpeld £ 10749 FHEIE F 6990(64.5%)
o] FteEoA FEFo] AP e, 47|t
o] 48717t ool ¥ Fol A T &gt
31, 48~T2A7HN A 2~5%A S¥Fe] wAE
o LxAHue FHHEE HaF 72A0v 7
ofFolel HBFE Wy + Qvin RuH:
11= 8

T8 ¥ F733000D) 39 sHg A
4 F EE I F AREZE FYT WAE
o8 AY JeE AY F 24~48A3e] AY™
el o) AFawte] PPH wAge] F
gelo] &3 wolr|Aol FAA Zgo] Hlx
A F8A HEER FAEAE Holk 48~72N3
it m@stelol dm sPon], $9%3 A%
401988), =FAH AATF(1992)9 FHeE FY7)
ol e 7P BAEA UF ATFHA A
o] 48A|1Z ellell = W™ Fo) Agl FASA &
I 48~T2N T B AYE B o 2~5%)
A YFol 222 JtegE e AL T2AT
vt} gojFolofr HPFE AT F Ao 33
o ALY1986)E TR 2L4x7t ALAHA F
439 Azh3} WjEFGgn SR, 53 4847
ol AHEE FAFY FXAME LEETt vis
Z7h9E, = d9 99 AFE vAEL
e AHSAE AE FANE &oA dopdE
F &l FRA=HA A T FANES] 1d
AR 71EE uNzke s & AL Andch ol
¥ BREL Coagulase negative staphylococcuss}
Staphylococcus aureus AZ57} 48A3 o] F2E)
2284 Z7bss Aoz Ul B Az

gREn goy, ol AAZ E u FIYHE
¢} vhAsLA 2 3-way stopcock EF HAF 29
vit} mA e} 3vkn Agd,

Ay FA8Y FA A 309 Jhed
Coagulase negative staphylococcus AE57t 1570
o) de} Fdwrs-g B A gHE UleE API
kitE o] 8% Coagulase negative staphylococcus
€ EA% AN, Staph cagpitis 19, Staph
chromogenes 19|, Staph. Xylosus 24, Staph.
Hominis 29, Staph Epidermidis 297} #2] ¥
A=Ay, 2 A Staph Epidermidis 2412 APl
REE FYF A4S 7K1 e AR YEw
oo, FAA WA HAAAE Ze WS
YElTE o] AHE & d A Alojd] FYME
g FY3t= FAAM 3-way stopcock F9° L
GHIYE AFol FHUNR FYso] Agel ¢4
H%2 7hsAol B Aoz wurgr T API
RE7E FYA ¥ A4S 7 J FAA
WAREE 22 e 699 AfAdE, FANE
E FY43le AAA 3-way stopcock 8l 2
d59d ATl FANE FLH Fgol ¢
g 7HsAel B& Aoz Algdt

Aoy FA8Y FA AR 309 shed
Staphylococcus aureus?t &€ ¥x 548 A
oz HFAA W4 HAAE & A Table 594
RE ulel ol 02SAKI1T 02SAK5, 02SAK2<}
02SAK49l - 4% Wde F4e BAFAG
o] A%Z & w EF Aol FANEE F
d3ke A NA 3-way stopcock FHl 29H
R Aol FHRE FYsle] 2ol ZAHRA
2 JteAde] B2 Aoz wudEd

o] AdE AW T(1996)9 AHFALE 59
oA fUE ATLZ Qe e dd @
AFA e} vzt F, FA A FAdta G-&
3AL 9 F 5/M(152%)04 Aol s¥=H
o AEEHR g FAdoAe Algol wgEA
go}, Fdulid] FANEE B 2F F A
7ol LAHNE Aoz FAHIY. FYuAl 40
N F 2670(65%)0 A Aol W=, §3] ¢
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dulje] EWo] FEo] Eol & ASdE ¢
e 48 B9 vl BHE 0% ¢
FEE AEG F S AE 9 YHEL 15%2
2289 FAAEE F& F AL PXF F
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