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£ F9 329 ¥ AE 67/ F 1371(19.4%) 14 MRSAZF HE&jlow,

W
<
oy
td
i
AL
riet
L
o,

ok,

o,
Y

|
(N
o0
=
=2,
>,

\(
MN'
e
rE
=
4
o
rlr
ol
o2

N

)
w
o0
I
[@))

O—]
ZLe] WA AE 130704 A" vt Alit = Tdgk 401 CFU/23.7 cm?,
IQR 14.0-56.0 CFU/23.7 cm?*2.% =}o]7} gllar, HA AES EXo & Fo
sk 2ol §loiT)



%

ox

¢+
o

el

e

=9 HA

g 7

A&

HlE 2 oAl

ki3

X
B
_

M
)

—

Nro
mo

X
B

NE

1]

)

]

zﬂo

o

ki3

=9 el o

Ay A

B

ol

No
T®
=

oy
%
ir

_iv_



u:f

M
o

|

W
N

il

%0

o
B

I

Hr
B

o
™
Y
il

w3

o

o

s

et

B

12
13

20

21

21

o 5] MRSA

BE 71E

1.

23
25
28

2= P R R TR TRy
_’_

It

A€ VRE &%

9l
9l

1=
—

2. WA A

Sl wE

& 7E

3.4

54l we

¥ AE

4. ¥

=31



A

ol
=

W
p

Y
il
™

o

Wr
il

W
N
il

jgase)

- Vi



Tables

Table 1. Comparison of MRSA Isolation Rate and Quantity from Curtains
between MRSA-colonized and MRSA-not Colonized Patients --eeeeeeeeeeeeeess 21

Table 2. Comparison of VRE Isolation Rate and Quantity from Curtains
between VRE-colonized and VRE-not Colonized Patients :=::wsssseeeeeeeeeeeeseannn 23

Table 3. Comparison of Length of Hospital Stay, Hospital Room Type, and
Bed Location between MRSA-isolated or Not-isolated Curtains «----=s==ee 25

Table 4. Comparison of Length of Hospital Stay, Hospital Room Type, and

Bed Location between VRE-isolated or Not-isolated Curtains «««---=-seeeeeeeees 28
Table 5. Comparison of Curtains Bacterial Counts according to the

Colonization Status of Patients for MRSA or VRE, Length of Hospital Stay,

and HOSpital Room Type ............................................................................................ 30

Figures

Figure 1 Preparations for Sample COHeCtion ....................................................... 14

Figure 2. Surface sampling method with cotton swab or Rodac contact plate:
(A) Sample collection using a cotton swab, (B) Streak plate method on
CHROMagar orientation, (C) Sample collection using a Rodac contact plate 16

Figure 3. Growth of bacteria in Rodac contact plate ««teeeeeseeesmeemseeenneenne 16

Figure 4. Culture result of methicillin-resistant Staphylococcus aureus

- vii -



(MRSA) and vancomycin-resistant enterococcus (VRE) in CHROMagar
Orientation: (A) MRSA, (B) VRE ............................................................................ 17

Figure 5. Methicillin-resistant  Staphylococcus  aureus  (MRSA) or
methicillin-resistant coagulase—negative staphylococcus (MRCNS) in mannitol

Salt P2 T2 | G e L L R L EE L CIERL LI 18

Figure 6. Methicillin-resistant Staphylococcus aureus isolation rates on
hospital curtains according to the location of the beds with
methicillin—resistant Staphylococcus aureus colonized patients in different types

Of hOSpital 2070) 08 ISR R T T P PR PP P P PO P L PRSP PPITPPOPOPRD 26

Figure 7. Vancomycin-resistant enterococcus isolation rates on hospital

curtains according to the location of the beds with vancomycin-resistant

enterococcus colonized patients in different types of hospital rooms -+ 29

- viii -



1. /ﬂi

1 AFe) By

o
4

2393 719 (healthcare—associated infections, HAI)- Atk 7Fo] HZEo] FQ
At AZoAuh S 2% g5 4 E3 F2o% Ay} A= s 3

tH(Kramer et al, 2006). ol 74

o]l A HE=d:= 37 F W (high-touch surfaces)™ H ol HAAFy o] A5
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HEsHA 2 A xAlow-touch surfaces) =2 o] #F =S A A8
A tHCenters for Disease Control and Prevention [CDCI], 2019a). A13) 170l A
Hag upel o] Fx FWH A oA thAlWA Hute] Fas izt
1 h(Das et al, 2002; Lerner et al, 2013; Pantel et al, 2016; Shi et al.,
2020). elgxolyt A oa M AF FFSHA He SFEWe] wel= 9
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al., 2002; Shek et al, 2018). AA, oG FTAAE] o5 PHAE FFL uf B

AL AF HE8HA = 3(Oie et al, 2005), 4, =57 Tl o

T FasAY wAsHA Fe, AlA, e AEES ASd 22 FAE
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2 ZF7tE e (Lee et al, 2021), HWEAH YA N FEAF
(methicillin—resistant Staphylococcus aureus, MRSA)¥} wkziwpo] Al WA 2ot
[e)

(vancomycin-resistant enterococcus, VRE), ©YAWA 1334+ (Gibson et al.,

2002) %+ carbapenem-resistant Acinetobacter baumannii (Luk et al., 2019)
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dE B AL = Wdd AES FACA dakE ThsAdel EAlE
B2 (Trillis et al, 2008), B4 710l LAHA F== walof vy B 7=
o ue B A% Fr|9 dHE AHAAME, 671E FUIR wEsta wel ¥
do] A= AS F7F wdS A YA U (Public Health Agency [PHAI 2021),
Ae A wEt vigd 52 Sx7F Hedsts A wAst=E dasta v
(International Society for Infection Diseases [ISID], 2018). CDC (2019b)oll A =
ol Hole 9o e Agol nEEeE AAEGAT. FljelA = woll Kol
o] e Aok HEFY At HAG Aol B AeS 2 B A&

=35 dustal  tH(Korea Disease Control and Prevention Agency

MRSA 7} He s 7R AES AAT F 149 Aol udstes A
stk =l Aol A= Lee (20219 AZEA Aol e WA A& QH9E
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Ohiog XZ&ste] HH9 oy Fo Av WAES AL AR 23, 24 94
Aol B A weF77F vFe Aom YLt

T = TRl B ALl gk 1k A
Yel d5sts Baal, o mdAAE BT AT HEeHA Hu
Zo thgk A7F FEE dAWA T T sllolA &3] FelHa S 2
g ALl 7hed MRSAY VRE #d ofF+ dAlAdT #efdA S a8ttt
(Huang et al., 2006, KDCA, 2018; Neely, 2000).
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Das 5(2002)2> 9= WYl = o oish ¥l el S JAZ5H
weE HzAY WEs 23S oAWAE A baumannii®l w3 A7] b A
baumannii’t 2 ¥ FEAA ALY F
7R, ARk A AE, vte A8 giZddE, &%), 95 Y 329 2 98X
ol i HE WEo
W oelojdel e = 57 AEEe Adstdeh 2 Ay, HAd "y 29, o n
An] mw, ve A gEd, a8l ¥ AL dAlWA Acinetobacter
spp.7t #2H At olell ths]l PFGE typinge Al&3te] Shabel AA Rejd 2}
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Trillis 5(2008)2 W= wEAH= Fo &= 202719 BAS 2+ 34 A=

el dnt ¥y, A5 o HE, -l sl dA # 50789 B3 A

= WdeR sln. AT Ve ¥ As dE AAS e @ W e
ol " He ezl Aew #ld Aol wdses so] AT AAs
A A1E 3 F 3 WA 2 AEY AFztldA 25 cm? F9E tHlE
HERAR AAste] 50719 WA AL ta "Weoz HAAE APsdon,
SAlOl o el Eu S FAEeta Es B e AT F A
71 E83 dAENHS T Sl B H=ske] AAE AE VRE, MRSA,

Clostridioides difficile®] sl glstdth. 1 ZAx, WA AES 20%7F VRE,
22%7F MRSA, 4%+ C difficile] 2.3¥ o2 vepygon ogzleo] & vk
A7 MRSAZE 299 AE 1A & 5/MU5%) oA & w¥ A% MRSA®I
s FHo=, VREZ 29 AL 10/ 5 271(20%) 914 & H¥iY= VREe] o



3l FPow, C difficie® 299 AL 270 5 27H100%) A & wjF A=
C. difficile] w3l GO = vepdel wet WA AEY HAdA nAdZe] JRF
AbzLe] ol HA 549 F AdeS Hsk

Ohl 5(2012)¢] AelA = w= ofe]le gt Fo] sl Wl dvtg 53 -9
I SR A= 43709 B A S deke] 5 234 3F

-9t MRSASE VREZF 4% 49 29 A&EAA A LgdgqA e didt o5
= stolslr] 98l pulsed field gel electrophoresis (PFGE) typing W< A&
ATh L Ad F 43709 AL F 4170(95.3%)7F HAF 13] o)A oY
By AEY 9=+ 180709 WAt A H 132(F 24 1.3) CFU/ecm?
ollom, MRSAE 43709 WA 7L T 970(209%)14 Z2 =AUt VREE 2
7 o2 Ao & 18719 AEM419%)NA AL o] F 872 AENA
VREe°l e]&] w523l A @5 HeEbl AT

Bushey 5(2015)9] Ag-elA = WA ALY Algte] e od= WlE gl
sh7] Q& w= Ul A WA SEA, FEAAY F BN AES Ut R
Ak A, MRSA, VRE, CRE®] g oF& st 1 4

it}
32
o
R

%
w
(@)
)
Lo
N
i

< 28707F 15 Al 2ol HAAL 25 Aol B ASC] LdHAH 2 FE
< 55 A 7HE A Tt en, BE AECdA EYyE #F v B 190
CFU/inch®] 2 th. MRSAE #AEQ 34%eA = en, VREE F35 &
gEel 715 1270 oA 17hellA 2= 03l CRE= A& A &ttt

Luk 5(2019)& = ST5EIATF A= ¥ T 45vd #HE AES
wAeI = 10709 HeS ddem W o9, Ao, Adely ¥E 2
A5 8 WA Ag&d At AL 1594 i AL 2T LFdEE ¥
wekith Fd B AW AES AR AAT F 2F Sk wiF 23], 1 o] % A
ol wAE w7tA] wiF 134 F 30299 wiFHA (Ft AE A9 W A

A 92370, St AE Be] W @Al 58070, duk AL xW 152675 A8
Tk 1,290709] wiF2 1 o]ulel MDRO W o] Sl& 32 o W AENA A
A=A, AA A= CFU/100 ecm?® 7]+ total aerobic count (TAC), MRSA,
carbapenem-resistant  Acinetobacter  spp. (CRA), multidrug resistant
Acinetobacter spp. (MDRA) H|& = &Rl&tt. 2 A3, MDRO ®¥WHo| S+
kbl Ao e Ae T e AE A9 A5 TACS H+ 117.01 CFU/100

>



cm®ollom, 26770 AA F 1377044 MRSA (51.3%)7F #2¥3il CRAE
el AA F 149 A (41.2%)1 4, MDRAS] 45 2970 ZF 709 A
(24.1%)°1 4 E2 = &+ AE B MDRO ko] w2 H8d 4H$7F
glglon duk FE FwdMiE TACE i 7426 CFU/I00 cm?o]glom,
MRSAE 507708 AAl % 20470(40.2%), CRAE= 3170 5 1370(41.9%), MDRA =
317 F 870(25.8%) 0l A &2l H Atk dwt AE TWe MDRO S9E S/ A=
+ MDRO ®#o] &= 3] Aol 289 dvk A& x¥ 3% MDRO WHol
S Bt WA AgH dnt AL 39S vkt 1 23, MRSA 24
& 7 264% (95% CI, 21.6%~31.2%) (p<.001), CRA 29 & F7l= 21.5%
(95% CI, 5.8%~38.9%) (p=.004), MDRA 9% S7}= 13.3% (95% CI, 1.1% ~
30.8%) (p<.028)Z MDRO ® o] §1& #Atrtl MDRO ¥ E o] = #xte] o
Aol AAE AWt AE W 29E S A=V BAHeRE FoaA =k
Ul AFE Lee 5(2021) o AT A ST Antys o] A
A g AL F 3409 4 ¥ AES d¥TeR, FAF T HEo] ¢l
= 3od AL 2ME HExIe
b 2EEE MRS st 1 A7, dix
A 71F FS 02 CFU/em? vwto g fA5ou A AL F 1171E 8
F ojule] 25 CFU/em*E Z%38tth. duk Alete] 2dd AL ¥4 H &S
A Zbo]l ZA33tol wel F7helel o (25 15.6%, 45 37.0%, 85 55%), MRSA
© AT, dET ASNA FeHA gk VRE: 237 AE9 11.8%00 A



B e dste] WEs ol &stel HA A AP A=, Trillis &
(2008)> W AES #HWHolA VRE, MRSA, C difficile®] #2 oAFE 213}
7] el gkape] A& WA AEe] 7P 25 em?® el s e WEo
2 #4AE AHSAT olF AEujx(VRE #HES 93 20 mg/mLe] wizw}jo
A& 333} enterococcosel 33, MRSA AES €3 6 mg/mLe AZEAES

g3l CHROMagar, C difficile AE& <93 0.1% taurocholic acid<}

_—

[e] =

lysozyme= &3 cycloserine—cefoxitin—fructose agaroll # 3 =3}t ol &

37T A 4843t &<t w3t & The Clinical & Laboratory Standards Institute

(CLSD 7]l wet adesd
Ohl 5(2012)& ®7 7 E°lA MRSA, VRE HE=oFE &2lst7] 918 HE
o2 WA 7S 2HdAM AAE AHsA T, ofF 5% F(sheep) EHo] 7

¥ trypticase soy agar plate (BAP)ol 24 =3t 5 mL® brain heart
infusion (BHDel #<* ¥ BAP, BHI &5 35°CelA s W &<+ mjgsta
BHI W} X & Staphylococcus aureus %85 $3 BBL CHROMagar SA®, &4

1 2= 93 bile esculin (BE) agarell AldiujFstdt. CHROMagare] =#F
F49 colony:= S aureus® 4% NaCl¥ 6 mg/mL SAFE S &H5-3 Mueller
Hinton oA S2AAIA wEHAH WAAS A3 BE agarol A Q¥ %
Wt CLSI®O 7]Eol wet whamtol4l Ui o5 Flst3d

2EAE olgsto] B Ase dHE AA M-S ABI Luk (20199 <
TAME= ¥ AES #HAAA TAC, MRSA, CRA, MDRAE I3tz HA4
AES 7F4AE 100 em? 39S Polywipes®= A3 3+ttt ©]3 Polywipes® &

10 mL tryptone soya broth (TSB)o] ®2i 30% &< vortexd F 10

(&)

10
TSBE Ae&ujx (MRSA H%< 913 CHROMagar®, CRA 2 MDRA #HE<S 9
3 CHROMagar Acinetobacter®)ell Al 24-48x17F S9F 35°Col|A] & 7] 4 o= wl

Fatgitt. CFUE zF A elA A48 MRSA CHROMagar®e =49
A1 CHROMagar Acinetobactor®e] AA # Hete AHFEAH(MALDIY



Biotyper, Bruker Daltonics, Germany)©S. &2 1atth. A ZH/doll o sf A
i+ CLSIelA AgE #[ 3ol we} 2Flekd

Rodac contact plates ©]-&3ste] ¥/ 7=l et AA AHE AP Shek
5(2018)¢] AFeA = AlZE Ao wE B AL duk Ao R A% o9
=9 MRSA #HE9%E F2st7] 913l Rodac contact platesE o] &3ko] ®WA
7S ZHAA HAE AFASA o] F 37°Cell A 48417 Ft wi¢fsta HE&
o] &3}o] Lysogeny Broth (LB) agard] =@3slgth CFUE zF ujx] o)Al A8}
Ao, MRSA #HES 98] MSA-Oxacillin agare] =%3dle] £y ofRs I
EI

Cadogan S(2021)2 HA 7AEe od&5S 3sl7] €3] Rodac contact
plateE AF&3FR o™, plates WAE7AES 7HEAY F9 flolA 30x3F FEH
A Zktete] AZS F58dt ASe] AA AF Fele AGS=EFEH 1.3m
Eolo A AL At 20 x 30 cme] FHo = HAS AT v A A
FHulch A1 E #Wol| Rodac contact platee] 3HHo] EA HEE o|& <3k 3k
< WA flste] A G Wl Mid A2 FLeA HAE AFASAT o
< A FH 3 plateE 37°Coll Al 48Xt &<t wj%Fstar CFUE wiA|wicy 247y Al
skt 18] MRSAE &92lst7] 98 6 pg/mL oxacilline] *23%%¥ mannitol
salt agar ©] =23k & 37°Col| A 48A]17F & ot niksle] Qs

Lee 5(2021)¢] AgeM= AzF Aol w& BA 7159 dnk Al
=9} MRSA, VREZ} & oFE5 sty 98 B4 Ao 7FdatgelA
Rodac contact plateE 30%3F 7Fste] AAE AFsiAed, A HA=
36.5°Col A 48417 Fot Hideldth o] % WES o]83}e] blood agar plate,
VRE #Z< $1% A=ux¢] C-VRE plate®, MRSA #&& 913 Aeiujxl
MRSA6 plate®o] T3l 36.5°Col A 48417 Bt wjkal gt o] % 7+ ujx|n}
t} CFUE Al53% 5 ¥z 9 CFU/m?*2 $itete] e d+S 2433 VRE,
MRSA #2&S Fstsi

Jang (2022)¢] ATrollM = B ASS] At Ao 2d=¢ MRSA #3+&
S Felsly] g HA A& Ay e 80cm FH ol A Rodac contact plate
F7bdete] AAIE AFHASEATE o] - 37°Coll A 48AI1ZF & <F i &fste] Zt

WA F CFUS Zlsta wed ds Aol A vigFste] 13 =4

2

to



3 g FFS FRAAT. 28n DA 244 A4 Adske] Tl

Lemmen 5 (2001)¢] AToA = FAE FAHAA 18 S 2 a5 54 A
TS AE3e17) 98k o=z eSwab® W7 Rodac contact plate HH < H L
shivh. 2270 &<}t 1909 #ae] g4 S widetsith. MRSA%H VRE
AA T 174007 AEHAReH, aFFEAT] WE eSwab®e] WHE=E
54%(9471/17471), Rodac contact plate®] 74-%-°ll+= 69.5%(12171/17471)°] A tH([CI
95%], 47-61% vs. 62-76%, p<.05). TTLA ko] alAE eSwab®e 77 &
= 74.2%(6671/397), Rodac contact plate®] 7 -$-olx 42.7%(3871/897 )] 3l th
([CI 95%], 64-83% vs. 32-54%, p<.05).

Dull 5(2002)9] Aol 4 EWNA Bacillus anthracis® AZ&S 93
o2 317 ®wWHo] 7Fetste] A #H 3= Rodac contact plate®t ¢F 100 cm?9)
A 0.056% Tween 20 (PBS Tween) 0.5mL & o A2l HEo= AAE

i
-
o
(@
=
1o

i

H}

)

%

f

(o)
H

12

==

1= eSwab® WS mustdrt ¥ W =% Bacillus anthracis

)
Ol

N

o|N

2
319924 Rodac contact platet™= H¥F Moz st S A% 7} v& F3(1
~3 CFU/cm?) ol = &) 7Meatdthd, eSwab®e H&Eo] B71538H3it
Rodac contact platex= 3t
g3tA AHE A F JEE wrEoRl ofx¥ Kool wHjx|oltt. Rodac
contact platet= Aw+ A& A ¥EddE FTE &
Ltg, oldHEoR EAIEHO ARG HAFSE v 7 d  Rodac
contact platedl+= 37F4] <+ F3do] dvt. A HA 2 Baird Parker Agar
(BPA)ZE A L wokyte] & SAste o AFEHEW, 7 WA Violet Red Bile
Glucose Agar (VRBGA)= FU Ao &S SAHstE d AHEdET. Al WA F
&<l Tryptone Soya Agar (TSA)EE duk mAE AANS =AHT = )
Rodac contact platet= °F 10x3+ 71EA v2 & 574 2
== FHHo] gt wFel w30
Co., Ltd, 2015).
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3.4 AL SPE 72 9
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DeAngelis & Khakoo (2013)¢] Aol A = West Virginia, Pennsylvania,
Ohio, Kentucky, Virginia, Maryland 5o & HYES Aoz HY W BA

Aol gk A R oask AAo] e AT & 50709 AEALE A

shgom, S 9ol Atk SHAe] 96%(17/49)E Aol TRE 9]
Bol A 3 AES Agetu gdvkn ggon, 1 F w7 vl Au 43
% b R 3ROl o] F ol =i odR Agelw waAgs Hu

=

o] 37%(14/38), 3 2ol 3 WA wedti= go] 13%(5/38), 371wttt g
A kgt wo] 13%(5/38), 1del & WA wEkgth= @o] 13%(5/38)

2 AT 2da B A1ES @A Aol HAE W b A
7
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A3, 0dAF-EH ALl 2¥
R e drpx el Hi CFU/em?E vl A] A8 172 1.3 CFU/em? (p=0.004),
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Rodac contact plate 17§, CHROMagar orientation agar 1715 <933t
(Figure 1). Ae gxviny dEt A3 A2l 7bes WAste] ZAEsta AAE
AMFHsEAT. MRSA, VRE o]9lo] & A2 AYE A &5t e A7t
ow o] s WA S WA WA HAE AMHFsERIL, MRSA E=
VRE &kzte] B4 A tigh AAE 7H vpA = o= A8kt

Figure 1. Preparations for sample collection.

(1) AA A 54

B 7= AA AR s S R
AAREAT. Jang (2022) #HA AES thHlE HERQ spAAtE] vl A
80~110 cm Ake] 20 x 30 cm 9 9<, Ohl 5(2012)2 ¥4 AE 74gata) vt

o 4 90~190 cm A}e] 8 x 10 cm 99 &, 18]

dr
do
il
=
o
rol
rx
o
re
-
i

O

Luk (20192 B& A= 7F
kel mpetel A 70~170 cm Ate] 10 x 10 em B9 AAsIATE & Aol A
B AEY stdel A 80~100 cm Ake] 20 x 20 cm @& WS E Shal
A7 A AR gdel Aol LAETE wUdE Sxpe] EA Ko fA|E
B AlEe] mgE fHddAN HAEE AdAste]l AAE AF s A A

Alof &= Cadogan 5(2021)¢] ATFolA F Ho=2HH a3E HaA7

i

e

A
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7 gle ARe FdomiE ARE AAAW AL Fastel, Adwk A

[e=]
-
MRSA *+= VRE®] tfsl] 2tz A= F-9ol A A FH kT
(2) AA AFH U

Ak A2 duk A8 Rodac contact plate (BANDIO Bio Science,
Pocheon-si, Republic of Korea)& W/ AE Wl Fi 30% &<t 7Fkste] A
AE A3 tH(Figure 2).

MRSA %+ VREY 4%, 2+ W& /& 138 3 A

]
M A dut A€ Rodac contact plate® AA| A3 F9 AAH =

b &
4 AE EW 9F 100 cm® WA w915 ARt Zigzag LYo R 0%
A= fodA hee Ttel AE2Y, des AT el e Hel ¥

MRSA $kxpo] WA AEH o3 2 HAS AFES 8219 B A EolA
AFH 3 FHAA+= CHROMagar orientation (HiCrome™ Mueller Hinton Agar,
Acicase™ 20 g/L+Chromogenic mixture 1.5 g/L+Agar 17 g/L, HIMEDIA,
India)®ll oxacillin 6 ug/mL=S 49¢] THE 8% (K-MEDI, Gyeonggi-do, Republic
of Korea)oll H&stitt. VRE #29] WA ASd ol&3 22 ¥AdS AT
gzte] WA AEo|A AFHI HAl= CHROMagar orientation (HiCrome™
Mueller Hinton Agar, Acicase™ 20 g/L+Chromogenic mixture 1.5 g/L+Agar 17
g/L, HIMEDIA, India)o| vancomycin 6 ug/mLS 43¢] wHE wjx](K-MEDI,

Gyeonggi-do, Republic of Korea)oll % %3} th(Figure 2).
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Figure 2. Surface sampling method with cotton swab or Rodac contact plate:
(A) Sample collection using a cotton swab, (B) Streak plate method on

CHROMagar orientation, (C) Sample collection using a Rodac contact plate.
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Q) mAE HAL

AApAO A 4% A F Rodac contact plateX incubatoroll 4] Rodac
contact plate®] F74¢] oledlZ 7FEE sfo] 37°Coll A 24A17F &<F wigkst = H

H
g5 A3t th(Figure 3).

Figure 3. Growth of bacteria in Rodac contact plate.

1. MRSA *:+ VRE

CHROMagar orientation agar= CO; incubatorol A 37°C= 24A)7F w3k &
AdE gt A 24X3te O HigRE § HFHow Ho s AT
tH(Figure 4).

MRSA+= CHROMagar orientation ¥ Aol A F7F Z7]<] 43 A =
&M (golden color)S Y+ HES F2} mannitol salt agar plate (K-MEDI,

Gyeonggi—do, Republic of Korea)oll =& ¥ HF3lo] mannitol salt YA



el Hfol= MRSAZ, 542 749+ methicillin-resistant coagulase-negative
staphylococcus (MRCNS)Z T3} th(Figure 4, Figure 5). T3k 3 Aoju} =
Z4 (golden color)o] obd HeEpA FaA F& Hol= o] Staphylococcus?!
A Q57| kR U EX A @4 7] (Matrix-assisted ~ laser
desorption/ionization time-offlight mass spectrometry, MALDI-TOF MS;
Microflex LT, Bruker Daltonics, Bremen, Germany)® %2 A A At}

Ol

VRE+ CHROMagar orientation BjX|olA Z& & o] H=2A ek AS35)
R AL ARSI A7) 7F thE R Ehe] VREIAl &Ql8t7] st HHEx A
o

B A

X 7](MALDI-TOF)E o] &3to] 52 AdAsHA tH(Figure 4).

Figure 4. Culture result of methicillin-resistant Staphylococcus aureus
(MRSA) and vancomycin-resistant enterococcus (VRE) in CHROMagar
orientation: (A) MRSA, (B) VRE.
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Figure 5. Methicillin-resistant  Staphylococcus  aureus (MRSA) or
methicillin-resistant coagulase—negative staphylococcus (MRCNS) in mannitol

salt agar.
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¥ AE+ SPSS/WIN Statistics ver. 27.0 (IBM Corp., Armonk, NY,

USA)E ol g3te] Eastgith RE 459 fo5Ee p<62 FHow, T

1) MRSA, VRE #%9 ogt Alft 5% #9443 Awss

=
MRSA, VRE <= 170 o] A& A58 FHde= st MEss T3tk

2) MRSA =% VRE $xt9] BA AES o] &3} e WS ALE $90 3k
o] WA AEAe] MRSA =+ VRE #3882 Fisher's exact test, ¥2 <

+ Mann Whitney U test® 243} T}
3) WA 5 met ¥ AEY 29 E(MRSA, VRE #d8& 2 A A+t

el #ol7F =A== Fisher's exact test, Mann Whitney U test,

Kruskal-Wallis test® #2413} t}.
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X
¥}, MRSA $kzte] W4 7

] S
=

By

3 oz pe

1=
-

MRSA gk2t¢] WA 7

o4 ¢ MRSA

o) A= MRSA7}

1=
-

X
B

271(14.3%) e = Ao

o] A

o2 frolgk Apol7k Utk MRSA €=}

P3|
ZS|

|

A
oA e] MRSA #++ %

T

L

1371(19.4%) 2] =

-
R

6 CFU/100 cm*e]21 o1, MRSA st

#k
g 7

Oo]—

1=
-

o Wy A

3

1
X

o}

=
5

Fi

o4 2] MRSA

zFol 71§l tH(Table 1).

1=
-

Ash g AL AHE F9 BR
CFU/100 cm?*o]l il SAA 2 {9

ki3
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Table 1. Comparison

colonized Patients

of MRSA Isolation Rate and Quantity from Curtains between MRSA-colonized and MRSA-not

Patient’s status

MRSA isolation from bed curtains

) ) No. of MRSA from curtains
No. of MRSA isolated curtains

x* (p) (CFU/100 cm?) 7" (p)
n (%) n Median (IQR)
MRSA-colonized 2 (14.3) (1.000) 2 6 (5.0-6.0)" -1.207 (.305)
(n=14)
MRSA-not colonized 13 (19.4) 13 3 (2.0-6.0)

(n=67)

CFU=colony forming unit; IQR=interquartile range (25th percentile-75th percentile); MRSA=methicillin-resistant Staphylococcus aureus.
Fisher’s exact test or Mann Whitney U test.

t It is the value for the 25th and 50th percentiles because there was no value for 75th percentile.
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oA VRE #& &3

B e
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<ol A €]

b T @49 WY A

L A

]

=

mo

VRE $k=}9]

VRE7} 271(14.3%) 2= 3o

g F @A 3 A

selet Ax}, VRE &)

= 2] H|

VRE

57 (7.9%) &= A

oM =

©& Fel@ Aot 99Tk VREZF 458 W4 AE F VRE 849

o 5¢] VRE #F+ =

1=
-

S|
ZS|

|

A
g 7

i

5 CFU/100 cm?o]¢l o™, VRE @xj¢} 2

Sk

1=
-

3 CFU/100

1
fx

o}

o 519 VRE o5+ F

zZFol 71§l tH(Table 2).

WAL AL F BAe] WA A
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Table 2. Comparison of VRE Isolation Rate and Quantity from Curtains between VRE-colonized and VRE-not colonized

Patients
VRE isolation from bed curtains
ient’ No. of VRE f rtai
Patient's status No. of VRE isolation curtains . o0 PO curtains
x* (p) (CFU/100 cm?) t (p)
n (%) n Median (IQR)
VRE-colonized 2 (14.3) (.604) 2 5 (1.0-5.0)" 0.453 (.670)
(n=14)
VRE-not colonized 5 (7.9) 5 3 (1.0-6.5)
(n=63)

CFU=colony forming unit; IQR=interquartile range (25th percentile-75th percentile); VRE=vancomycin-resistant enterococcus.
Fisher's exact test.

t It is the value for the 25th and 50th percentiles because there was no value for 75th percentile.

_24_



3. B A9 54 ©E& MRSA &9+

MRSA7} 218 B AES AHE 5 829 Addsrt 1 43S BIe
U SAdez Fog Aolrt §lth Bushey 5(2015)9] AtolA WA AE
g 27 A RE WA ALl Ak Al o 2ds Hive ARE FH
13ty ALAFE 159 7 o2 ¥WFEstY nusgoy FAHoR Fo3
zol 7 Sl B W Hd el wE MRSA 28 &2 50404 171(6.7%),
691 ol A 1471(93.3%) ol AL FAA = folgh o7k gllth. MRSA A
24 WAATel HA 91Ale] mWE MRSA #8l& #kol& vlagk A3 MRSA A
Aol 9 kA ALY g2 Ak AEolA MRSAZE 731(46.7%), 2 g
Aol 7AEoll A 221(183.3%), L 9]e] 71E00A 471(26.7%) 01 e FAA &
o5k #o]l 7} 1Sl tH(Table 3, Figure 6).
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)
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Table 3. Comparison of Length of Hospital Stay, Hospital Room Type, and Bed Location between MRSA-isolated or
Not-isolated Curtains

MRSA MRSA
Total 1solated not—isolated
. . (n=81) curtains curtains .
Variables Categories X? or Z p
(n=15) (n=66)
n (%) or n (%) or Median (IQR)
Mean+SD
Length of hospital stay (days) Total 11.95£14.40 10 (6.0-19.0) 7.5 (3.8-13.0) -1.333 182
0~15 62 (76.5) 9 (60.0) 53 (80.3) - 105
> 16 19 (23.5) 6 (40.0) 13 (19.7)
No. of beds in multi-person 5 15 (185) 1 (6.7) 14 (21.2) - 281
hospital room 6 66 (815 14 (933) 52 (788)
Bed Location with MRSA MRSA colonized patient, 48 (59.3) 9 (60.0) 39 (59.0) - 1.000
colonized patient next, or across side
Diagonal side and 33 (40.7) 6 (40.0) 27 (41.0)
others

IQR=interquartile range (25th percentile-75th percentile); MRSA=methicillin-resistant Staphylococcus aureus; SD=standard deviation.
Fisher’s exact test or Mann Whitney U test.
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Five beds Room(n=15)

MRSA Patient|
0(0.0%)

1(6.7%)

Figure 6. Methicillin—resistant Staphylococcus aureus isolation rates on
hospital curtains according to the location of the beds with

methicillin—resistant Staphylococcus aureus colonized patients in different types

Six beds Room(n=66)

MRSA Patient
2(13.3%)

1(6.7%) 7(46.7%)

4(26.7%)

of hospital rooms.
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VRE #¢ @47 A4 g wae 3204 1), 594 470, 6214 97490,
F 77709 WA AEA B VRE A4 74010 VREZL 2elE WA

AEL S Fo B ANLFT 1 AFe wod FAROR Fo% A
o7} 9tk WA Wl A4 4ol WE VRE £ 8E 32404 VRE A%H
A9 20(286%), 5404 VREZF AEHE 495 12(143%), 6220
A VREZL AZE 49t 4061100 A B 58 F 3949 g2 57t
£ Fend go} £A A4ol oledg WFEHF T WU U AY 7ol ©e
A2 84

sko] 4 3+ $1Ael mE VRE £3& AolE Mlag A3, VRE A 29
A gate] AEo wed o] AL VREZF 471(57.1%), 1 €19 7 £

7).
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Table 4. Comparison of Length of Hospital Stay, Hospital Room Type, and Bed Location between VRE Isolated or

Not-isolated Curtains

VRE VRE
Total 1solated not-isolated
Variables Categories (n=77) curtains curtains X2 or 7 D
(n=7) (n=70)
n (%) or n (%) or Median (IQR)
Mean+SD
Length of hospital stay Total 17.29+31.48 7 (2.0-50.0) 6 (3.0-10.3) -0.650 516
0~15 59 (76.6) 4 (57.1) 55 (78.6) - 344
> 16 18 (23.4) 3 (42.9) 15 (21.4)
No. of beds in multi-person 3~5 23 (29.9) 3 (42.9) 20 (28.6) - 420
hospital room 6 54 (701) 4 (57.1) 50 (71.4)
Bed Location with VRE colonized VRE colonized patient, 40 (51.9) 6 (85.7) 34 (48.6) - 110
patient next, or across side
Diagonal side and 37 (48.1) 1 (14.3) 36 (51.4)

others

IQR=interquartile range (25th percentile-75th percentile); VRE=vancomycin-resistant enterococcus; SD=standard deviation.
Fisher’s exact test or Mann Whitney U test.
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3018 (n=1) 5214 (n=4) 6914 (n=8)

VRE Patient VRE Patient VRE Patient
1(14.3%) 0(0.0%) 1(14.3%)
1(14.3%) 1(14.3%) 2(28.5%)

1(14.3%)

Figure 7. Vancomycin-resistant enterococcus isolation rates on hospital
curtains according to the location of the beds with vancomycin-resistant

enterococcus colonized patients in different types of hospital rooms.
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Table 5. Comparison of Curtains Bacterial Counts according to the Colonization Status of Patients for MRSA or VRE,

Length of Hospital Stay, and Hospital Room Type

Bacterial counts 1 Bacterial counts O

Variables Categories  n (%) (CFU/23.7cm?) (CFU/cm?) VA p
Median (IQR) Median (IQR)

Colonization status of the Yes 28 (17.7) 385 (12.8-47.0) 1.6 (0.5-2.0) -0.016 987
batient for MRSA or VRE ~ No 130 (823)  40.1 (14.0-56.0) 1.7 (06-2.4)

Length of hospital stay (days) 0~15 121 (76.6) 39.5 (14.0-56.0) 1.7 (0.6-2.4) -0.368 713
> 16 37 (23.4) 40.8 (12.5-44.0) 1.7 (0.5-1.9)

No. of beds in multi-person 3 3 (1.9 50.3 (13.5-76.8) 2.1 (0.6-3.2) 3.330 189
hospital room 5 35 (22.2) 421 (14.0-57.0) 1.8 (06-2.4)
6 120 (75.9) 32.7 (12.8-48.5) 1.4 (05-2.1)
Total 158 (100.0) 39.8 (14.0-52.0) 1.7 (0.6-2.2)

CFU=colony forming unit; IQR=interquartile range (25th percentile-75th percentile); MRSA=methicillin-resistant Staphylococcus aureus;
VRE=vancomycin-resistant enterococcus

"Mann Whitney U test (The statistical value remains the same regardless of the units, whether it is expressed as CFU/23.7cm?® or
CFU/cm?, so I provided the statistics only once).
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AFSEAY o A EElE Ak =3 1658719 B AEA EeldE duk Alit
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ABSTRACT

Contamination Rate by Methicillin—resistant
Staphylococcus aureus, Vancomycin-resistant
Enterococcus, and Bacteria on Hospital Private

Curtains 1in Multi—patient Rooms

Choe, Jisun

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Jeong, Jae Sim, RN, Ph.D

Purpose: To investigate and compare the microbial contamination levels of the
bed curtains of a patient isolated due to multidrug-resistant bacteria
(methicillin-resistant  Staphylococcus aureus or  vancomycin-resistant

enterococci) and the bed curtains of a patient using the same room.

Methods: In April 2023, a total of 158 polyester curtains from multi-person
rooms in a tertiary general hospital in Seoul were sampled. The curtains
were categorized iInto three groups: 14 curtains from patients with
methicillin-resistant Staphylococcus aureus (MRSA), 14 curtains from patients
with vancomycin-resistant Enterococci (VRE), and 130 curtains from patients
sharing the isolation rooms with either MRSA or VRE patients. Rodac
contact plates were used to collect samples from the outer surface of the

high-touch edges of the curtains, and the presence of MRSA, VRE, and total
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bacterias were assessed to quantify microbial contamination.

Results: MRSA was detected on 2 out of 14 curtains from MRSA patients
and on 13 out of 67 curtains from patients without MRSA, indicating no
significant difference. Similarly, VRE was found on 2 out of 14 curtains from
VRE patients and on 5 out of 63 curtains from patients without VRE, with
no significant variation observed. Additionally, no significant disparities in
microbial contamination were observed based on the length of stay, the

number of patients in the room, or the location of beds.

Conclusion: It was observed that the bed curtains were significantly
contaminated with multidrug-resistant bacteria, indicating a high level of
contamination. Additionally, the bed curtains of non-isolated patients were
found to be contaminated with multidrug-resistant bacteria at a similar
proportion to the bed curtains of the isolated patient. There is a need to
expand the sample size of the target bed curtains for further verification, and
it has become apparent that measures need to be taken for the management

of patient bed curtains.

Key Words: Methicillin-resistant Staphylococcus aureus, vancomycin-resistant

enterococci, contamination, hospital private curtains
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