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Abstract

Objectives: This study was intended to check if the “Creating Clean Wards” project, which
is an innovative reinforced campaign activity targeting infection control strategies
and active surveillance cultures for VRE (vancomycin resistant enterococci) high—
risk patients to be admitted in the NS (neuro—surgery) wards, would be reduced the

incidence rates of VRE acquisition, transmission rates.

Methods: 75 subjects of the VRE high—risk patients were surveyed by carrying out
active surveillance cultures of VRE colonization 11 times from January to March,

2012, And the retrospective study was conducted dividing them into two groups.

Results: The incidence rates of VRE acquisition was reduced to 3.67 cases per 1,000
patients day in the control group and to 2,88 cases in experimental group, which
was not statistically significant (p = .753). VRE transmission rates of 0.0015 per day
before the project tended to increase to 0,0019, although not statistically significant
(p = .650). As a result of multivariate analysis with regard to using glycopeptide
antibiotics in order to find out risk factors of VRE colonization, the patients who
had been treated with glycopeptide until VRE colonization showed 274.41 times
higher rate,

Conclusion : For effective VRE infection control in NS wards, We should carry out
active surveillance culture regularly, especially patient of using glycopeptide, And
block the spread of VRE by strengthening infection control through the strict isolation
and the changed mind—set of members motivated by the “Creating Clean Wards”

campaign,
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Table 1, General Characteristics of participants in the study group
Experimental Control
Characteristics group(n=45) group(n=30) t or x? p
Mean +SD/n(%) Mean +SD/n(%)
Age (year) 58.2+16.5 61.6+10.3 1.09 278
Gender (male) 27(60) 19(63.3) 0.084 813
Mean length of stay
before ICU (day) 5.8+10.6 11.5+17.3 1.616 13
underlying disease
Cardiac disease 15(33.3) 11(36.7) 0.088 .808
Pulmonary disease 5(11.1) 2(6.7) 0.420 695
Liver disease 1(2.2) 2(6.7) 0.926 560
Neurology disease 15(33.3) 9(30.0) 0.092 806
DM 4(8.9) 4(13.3) 373 706
Malignancy 12.2) 2(6.7) 0.926 .560
Mean APACHE T score 11.7+8.0 12.1£7.9 0.231 818
Therapeutic procedure  Foley catheter 27(60.0) 21(70.0) 0.377 3464
C—line 2(4.4) 5(16.7) 0.075 108
Ventilator 7(15.6) 5(16.7) 0.898 1.000
antibiotic 3rd cephalosporin 26(57.8) 16(53.3) 0.704 813
Cabapenem 2(4.4) 3(10.0) 0.345 383
Aminiglycoside 25(55.6) 14(46.7) 0.450 487
Prior vancomycin use
within 3 months 4(8.9) 5(16.7) 1.031 470
Table 2. The results of monitoring according to the practice of conduct
Before After Project(%)
Ttems Goals .
Project(%) 1z} 23} 33} 43 53} 63}
Code of Conduct 1, A
Improving Hand Hygiene Practice 80% ©]4 50.0 58.5 79.2 55.6 69.8 95.1 94.1
Code of Conduct 2, A
Enhancing Clean Environment 90% o4 50.3 49.1 81.2 90.0 100 100 100
Code of Conduct 3, AF
Reinforcing of Isolation Guidelines 90% °13 4.7 42.9 8.7 100 100 100 100
Code of Conduct 4. 80% ol 571 688 750 636 333 833 857

Enhancing Patient Care
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ol 9.on] 1Al A] VRE 5 1] 918891 oo}
H7] 918l VRE <22l ]2t AfeloflA] 2tol&
H o)X= Enteral feeding, wound drainage tube, Gl
ycopeptide | A A&l thsfl ik 242 7
A} 5 H2] Z7H] Glycopeptided] SA3AIE &
of B2 Aol iz @Akl A 274,410 (OR=274. 41
95% CI=3,120~24137.7; p=.014) T 3=A] Ueksich
[Table 5].

Table 3. Difference in VRE acquisition between control and experimental group

. Experimental Control )
Variable arop(n=45) arop(n=30) X D
VRE acquisition 10/3,470 4/1,091 017 753
(case/1,000 patients days) 2.88) (3.67) : :
Table 4, Difference in VRE transmission rate between control and experimental group
. Experimental Control )
Variable arop(n=45) erop(n=30) X p
_ 9/4,727 5/3,376 .
VRE transmission rate per lday (0.0019) (0.0015) 0.20 .650

37 Quality Improvement In Health Care
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Table 5, Comparison of risk factors for VRE carrier at admission on univariate & multivariate analysis

Multiple Logistic Regression
Risk factor

case patients Control tor x2 P
(n=18) patients(n=57) value OR(95% CI) P value
Age, Yr,
Moan+SD 65.17+11,60 57.81+14.74 1.934 057
Sex(male) 8(44.44) 33(66.67) 2.85 105
Underlying
disease
Cardiac 8(44.44) 18(31.58) 1000 397
isease
g.‘ﬂmonaly 2(11.11) 5(8.77) 0.088 671
isease
Chronic fiver 0(0.00) 3(5.26) 0987  1.000
isease
Leurology 6(33.33) 183158 0,019  1.000
isease
DM 1(5.56) 7(12.28) 0.649 671
Malignancy 1(5.56) 2(3.51) 0.149 567
Residence prior 10
to admission .
home 10(55.56) 46(80.70)
another
hospital 5(27.78) 11(19.30)
Long term .
care facility 3(16.67) 0(0.00)
surgery in past
30 days 10(55.56) 26(45.61) 0.542, 590
Hospital
admission within 5(27.78) 12(21.05) 0.353 536
12 months
Related to
hospitalization

Hospita} stay to

firstpositive 30.33+31.89  32.23+93.67 0271 787
culture, day,

mean

ICU stay to first
positive culture,  13.39+20.41 6.44+10.78 1.385 181
day, mean

VoL 19, Number 1, 2013 38
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Multiple Logistic Regression

Risk factor case patients Control tor x2 P
(n=18) patients(n=57) "% value OR(95% CI) P value

Device
Urinary ) ‘
catheter 12(66.67) 36(63.16) 0,073 1,000
Central venous .
catheter 3(16.67) 4(7.02) 1.505 348
el 4(22.22) 8(14.04) 0.632 466
ventilation
Tracheostomy 2(11.11) 2(3.51) 1566 242
Endotracheal
tube 3(16.67) 6(10.53) 0.488 441
Enteral 11(61.10) 183158 5031 030 3.22(0.74-14.15) 190
feeding
‘Wound B
drainage tube 10(55.56) 1526.32) 5263 042 3.68(0.81-16.68) 092
Antibiotic
i 274.41
Glycopeptide 6(33.33) 3(5.26) 10.207 005 (312-24157 9 o1
3rd generatipn 19(66.67) 30(52.63) 1094 s
cephalosporing
fminoglyco 11(61.11) 93(49.12) 0788 497
sides
Cabarpenem 3(16.67) 23.51)  3.806 .06
Quinololns 4(22.22) 6(10.53) 1619 239
Piperacillin .
tazobactan 3(16.67) 7(12.28) 0.228 695
Treatment
Chemotherapy 0(0.00) 1(1,75) 0.320 579
APACHE
I score, 14.33+8.15 11.05+7.72 1.551 195
mean +SD
Viean Jength 3034319  323+204 0233 818
of stay
Mean length . ) )
of stay in ICU 13.4+20.4 6.4+10.8 11834 064

39 Quality Improvement In Health Care



—4 o 25%9}: ujzset Anke Holo
| Fertado 5-2] 19 33%X.tH= WtcH13—-16].
H Lol A ti2te] AL 1,0008 T VRE &
S HAES 3,671 0% SRS th o= olish
Choi 5 28.974XC} Wokal WA=y} =31
ApA gjAo w2 996 Huang 59 A4 1,000
Ao 6,8 t= Wolt}12, 17]. VRE 7d3E]

Warren

d
u
o
)

2 28 5 Aol Al VRE 5 WS- AjYd
= 1,0009 3.67H A 2,880 7 FhASH= Aok

m[o

2olt}, VRE A& 19 ¢ th252] 0.0015%
o M 0,0019%0.2 o5le F7l5gd), of

RGP D LR
], 9Jol A fe)lo] WAEl ) ¢he VRE Hatghat

°16H 39:4*401 SIS E we)E AAEHA] Siste] 529
Ao} @ gjolut =Rl S eds] HA|
7] w2 AZPETH19, 201,

A7 9l s 19 Al VRE oS 4] flEs

012 Glycopeptide] BH3A] AFE o2 HPAT 4
=3 LASEITE, AT W HRlES Eel o]y

el A Qs ThE SIRIAR Ae, 14 ol A7
. ol FEAM 1e FR, 148, Ay Al

FRA ARl Hisl 2 Aol A *POW

eI},
BT LO AR} 2 62, 1% 7} 3 hAA] A ISR AT o]
22 93 4%7} A7 93} W 9 AtkA] VREZ} B €]l
=, o= S FeAbdelA AAE ATt i
Hol7] wjiFolc), o= Eelo] ZslabAl U A=A 7
AlgjoFo] W Qsl 2= ast A7} € Aoz Az
VREZ} Ho]| ExlalE Ao 1A
VRE 2Ht Hl7|et #e)E flefiAle a8kt
o} HE2 Glycopeptldeﬁ] zﬂz\nzﬂg JAR:2

st

N
ikt
9
o~

%
=
o~
f
lo
N1
T oo o
o N
= N
o
RN
~
5%@
LT
ﬂmﬁoﬁoﬁ.]ﬂ

<
[N
rhu
an
R
re

o o

o>

(

|

-3
-
I
e
oY,
1o
o
ok
oft
=
>
z
k
do
jued)
h
Mo

g =

ICP)
Y
jan)
>

jus)
-
(o]
o
i
U

)
o
B
A o 4o 7
2
op
&
o
2
oot
B[l
]
oZ
(]
i
2
<l
e

o
2N
o
B
1o
EY
i)
1
clot
>~
1o
-
jucd)
fo
rO
o
iz}
&
o
ol

Ll
=
QL
2
)

A7 Qi Hs
24%%om, A A VRE &2 $1F
2] A GlycopeptideAlE Fo 22 HE o] Q= 2k}
of| A =}THOR=274.41; 95% C1=3.120~24137.7;
p=.014). VRE =5 WYE2 VRE gyue] A=t

rlo

VoL 19, Number 1, 2013 40



21 Original Articles

41

753). VRE #upg-2 145 0.0015% ol 4 0.00197 0.2
ROk A S = 650), 2 AT T2
62.7%7} 3 LA AASEA AL o] 2 23.4%(11/47
)7} Al @)k W Q1R VRE} HelEelizo,
ot A1 elat B B4 FEAHAGIA A4 B 7
97} efsio|91] ujiolct,

olAfe] Zuz A1749lnt WE W VRE aeiuels
Sl B4, A7l G
AAE A 719

Ha

fr
‘Q
-

O
2
ot
o
|o

l_m
e o
ol

i
o,
1o
foi

J .
il
DO
=
ihS

2 Ao stojof gtk S A4 ghaluokt ¢
ZRWE WSO 2 ZRAE AAV}VRE 5
uhdol] 1]z 91910018 HATsla Z)7ke] e
o] 710kE defste] ofujgt /| 41EEo] VRE £
Sof] QRS FA) ulelsh S ARkt

Quality Improvement In Health Care

MAe|nt HE0 M8t Vancomycin LI &

0| Aa| MetED U B YK N

1. Laclercq R, Derlot E, Duval J, Courvalin P, Plasmid—
mediated resistance to vancomycin and teicoplanin in
Enterococcus faecium, N Engl J Med 1988;319:157—61,

2. Handwerger S, Pucci MJ, Kolokathis A, Vancomycin
resistance is encoded on pheromone response plasmid
in Enterococcus faecium 228, Antimicrob Agents
Chemother 1990:34:358—60.

3. Lee WG, Jung MK, Kwak YS, Vancomycin—resistant E
nterococci: Incidence, Antimicrobial Susceptibility, and
Resistance Genotypes. Korean J Clin Pathol 1998;18:51—6

4. Murray BE. The life and times of the Enterococcus, Cli
n Microbiol Rev 1990;3:46—65.

5. Shay DK, Maloney SA, Montecalvo M, Banerjee S, W
ormser GP, Arduino MJ et al. Epidemiology and mortality
risk of vancomycin—resistant enterococcal bloodstream
infections. J Infect Dis 1995:172:993—1000,

6. Garbutt JM, Ventrapragada M, Littenberg B, Mundy
LM. Association between resistance to vancomycin an
d death in cases of Enterococcus faecium bacteremia.
Clin Infect Dis 2000;30:466—72.

7. Muto CA, Jernigan JA, Ostrowsky BE, Richet HM, Jarvis
WR, Boyce JM et al. SHEA Guideline for preventing nosoc
omial transmission of multidrug—resistant strains of
staphylococcus aureus and enterococcus, Infect Control
Hosp Epidemiol 2003;24:362—86.

8. Calfee DP, Giannetta ET, Durbin IJ, Germanson TP,
Farr BM, Control of endemic vancomycin—Resistant
Enterococcus among inpatients at a university hospital,
Clin Infect Dis 2003.37:326—32.

9. Boyce JM, Vancomycin—resistant enterococci: pervasive a
nd persistent pathogens, Infect Control Hosp Epidemiol
1995;16:676-9,

10, Song JY, Cheong HJ, Jo JM, Choi WS, Noh JY, HeoJY
et al. Vancomycin—resistant Enterococcus colonization
before admission to the Intensive care uint : A
clinico—epidemiologic analysis., Am J Infect Control
2009;37:734-40,



11,

12,

13.

14,

15.

16.

17.

18.

19,

Moon SS, Son JS, Lee HJ, Chun HK, Kim ML, Lee M
S. The analysis of risk factor and infection control of
Carbapenem—Resistant Acinetobacter baumanii in a
medical intensive care unit. Koran J Nosocomial In
fection Control 2009;14:72—8,

Kwon OG, Young Uh, Jang IH, Lee MK, Yoon KJ, K
im HY. Trend of Isolation and Genotypes of Vanco
mycin—resistant Enterococci Isolated from Tertiary
Care Hospital in Wonju Area, Korean J Clin Pathol
2000;20:486—-93.

Choi KO, Kim NC, Effects of Infection Control Strategi
es for Vancomycin Resistant Enterococci in Intensive
Care Units, Korean J Adult Nurs 2009;21:435—445.
Shadel BN, Puzniak LA, Gillespie KN, Lawrence SJ, K
ollef M, Mundy L., M, Surveillande for vancomycin—re
sistant enterococci: type, rate, costs, and implications,
Infect Control Hosp Epidemiol 2006;27:1068—1075,
Warren DK, Kollef MH, Seiler SM, Fridkin SK, Fra
ser VJ. The epidemiology of vancomycin—resistant
enterococcus colonization in a medical intensive
care unit, Infect Control Hosp Epidemiol 2003; 24:2
57—-63.

Furtado GH, Martins ST, Coutinho AP, Wey SB, Medei
ros EA, Prevalence and factors associated with rectal
vancomycin—resistant enterococci colonization in
two intensivecare units in Sao Paulo, Brazil, Braz J
Infect Dis 2005:9:64—9

Haung SS, Rifas—Shiman SL., PottingerJM, Herwaldt
LA, Zembower TR, Noskin GA et al. Improving the as
sessment of vancomycin—resistant Enterococci by routine
screening. J Infect D 2007;195:339—346.

Zhou @, Moore C, Eden S, Tong A, McGeer A, Facto
rs associated with acquisition of vancomycin—resist
ant enterococci(VRE) in roommate contact of patients
colonized or infected with VRE in a tertiary care
hospital, Infect Control Hosp Epidemiol 2008;2
9:398—403.

Cheon HJ, Song JY, Eom J, Kim WJ, Choi SJ, Choi JH
et al. Colonization rate, risk factor for acquisition and
genetic diversity of vancomycin—resistant entero

cocci isolated from rectal culture of patients in intensive

20,

HIM

2513, ol=4, 4y

¥

care units from ten large hospitals in Korea, Korean
J Infect Dis 2002.,34:276—284.

Kim DR, Yu CW, Cheong HJ, Woo HJ,Choi SJ, Kim
WJ et al. Rectal surveillanceculture of vancomycin
resistant enterococci(VRE) colonization among patient
hospitalized in the intensive care unit, Korea J Infect
Dis 1999;31:203-9.

VoL 19, Number 1, 2013 42





