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Background : VRE have become an emerging Methods : Between January the 20th and 30th of
nosocomial pathogen in Korea, but there has not been = 2000, a point surveillance study was conducted in the
nationwide study on the colonization of VRE among  ICU of the ten large hospitals, which were located
high risk groups of hospitalized patients. The purpose  nationwide. Surveillance rectal swab cultures for de-
of this study was to determine the prevalence of rectal  tecting VRE were obtained among 214 patients ad-
colonization of VRE among patients hospitalized in  mitted to the ICU during the study period. To isolate
the intensive care unit (ICU), to study the risk factors VRE, rectal swab cultures were performed on Entero-
for nosocomial acquisiion of VRE among those  coccosel” agar that containing 6 xg/mL of vancomyc-
patients, to define the genetic diversity of VRE strains  in. Minimal inhibitory concentrations (MICs) of vanco-
in major hospitals in Korea. mycin and teicoplanin were determined by agar dilution
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method. For the genotyping of VRE isolates, the
detection of vanA, vanB, vanCIl and vanC2 gene by
polymerase chain reaction was done. Pulsed-field gel
electrophoreis (PFGE) was used for elucidating the
genetic relatedness of VRE isolates. To identify the
risk factors for rectal VRE colonization, patients har-
boring VRE were compared to patients who were not
colonized with this organism.

Results : The rectal colonization rate of VRE was
variable from 9.7% to 51.9% according to hospital. 64
VRE strains which were isolated from 63 patients in-
cluded 37 E. feacium. 26 E. gallinarum and 1 E.
casseliflavus isolates. Therefore the colonization rate of
clinically significant vanA type VRE was 17.3% (37/
214). 37 E. feacium. 26 E. gallinarum and 1 E. casse-
liflavus isolates were presented as vanA, vanCl and
vanC2 genotypes, respectively. Risk factors for rectal
VRE colonization included the presence of chronic ill-
ness, previous use of broad spectrum antibioitcs es-
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pecillay vancomycin, and prolonged stay in ICU. Vari-
ous PFGE patterns are noted among vanA type VRE
isolates, so individual acquisition of VRE during stay
in the majority of ICUs were suggested. But there is
some evidence of focal VRE spread within the ICU
and between hospitals.

Conclusion : This study demonstrated the high
rectal colonization rate (17.3%) of clinically significant
vanA type VRE among patients admitted to the ICUs
of ten large hospitals located nation-widely. This study
suggested that practicing HICPAC guidelines, restricted
vancomycin usage and periodic surveillance cultures in
patients with high risk factors are important in pre-
venting the emergence and spread of VRE infection
among ICU patients. (Korean J Infect Dis 34:277~
284, 2002)

Key Words : Vancomycin-Resistant ~ Enterococci,
Rectal colonization, Intensive Care
Unit, Rectal Surveillance
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Aol ol 107] Wl T3 A= ¥ 2147

olgltt. o] F 63%ellA 6452 VREZ} Fel¥|o] ol 3o
e S Aol HgH VRE HFE2
(<l e]

29.4% (63)214)0]9 o1}, ¥dell whal 27l VRE W&
Z ApolE Ho, FAlIE 97%FH BAE 51.9%0l o285
ok a2y AR FQ3t oulE Zh= vand¥ VRES
BFEL HF 17.3% (37)214)0]9ck. vandd VRES] B
+ 94 e Z xolE Hledl VREZF e 7%
Al b= 2709 We] AUNW HbH, 48.1% (13)27)9] F&
HIeS Kol W% 9Igirk(Table 1).
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E. gallinarum 265, E. casseliflavus 152 HEE|glom, 1
oA E. faecium®} E. gallinarumo] TAlol| Ea|=|dct HF
FufolAl §AE AAAF vand VREE ¥ 3737} E
faeciumo|$ L, vanCl 26
E. casseliflavus2 =]
VREZ} A7 &2 58.7% G1PHE
VREE 1% gigich

VRE®| stAA| A 73}, E faecium-S vancomycin
MICo7} 512 pg/mL o]AH(HS] : 128~>512 ug/mL), teico
planin MICs7} 256 sg/mL o] AH(HS] : 16~>256 sg/mL)e.
E/ﬂ % vancomycin, teicoplanin XA S VanA T3

vehldel 2 olelell E gallinarum-&  vancomycin
MICy 8 pg/mL (*H$]:4~16 pg/mL), teicoplanin MICy, 8
pgfmL ((H$]:1~8 ug/mL)ZA Z+ZF vancomycin A% WA
7} teicoplanin ZHFAl-S VERNQIAL E. casseliflavus ©3A] E.
gallinarum3} 7+& VanC¥Ho| Xd¥-S HYch E  gallina-
rum3} E. casseliflavuss= PCR 7ZAA} -} 7} vanCl, vanC29)
SARE ekl FE3 AL 24S HcTable
2). & 3R}ol|A] vanAd E faecmm»} vanCJOE‘ E. casse-
liflavus7} EAlell F21¥ 9

E. faecium 37,

= E. gallinarum, vanC2 15+
dgHoZ [ vand

A 8FF 2w, vanB

Table 1. Point Prevalence of Rectal VRE Colonization
According to the Hospital

I(:Ir(;sglfigg) vanA VRE vanC VRE Total VRE
K (n=17) 59% (1) 11.8% (2) 17.6% ( 3)
GSM (n=27) 48.1% (13) 3.7% (1) 51.9% (14)
C (n=22) 0.0% ( 0) 27.3% (6) 273% ( 6)
CB (n=11) 36.4% ( 4) 0.0% (0) 36.4% ( 4)
D (n=25) 20.0% ( 5) 20.0% (5) 40.0% (10)
ST (n=12) 83% (1) 16.6% (2) 25.0% ( 3)
I (n=38) 21.1% ( 8) 79% (3) 289% (11)
R (n=14) 28.6% ( 4) 7.1% (1) 357% ( 5)
KA (n=17) 0.0% ( 0) 29.4% (5) 29.4% ( 5)
DS (n=31) 32% (1) 6.5% (2) 9.7% ( 3)

7+ el A 34P A5 2002 279

Ao g F93t on|E Z= vandd E. faecium TF
9] EAJ& Hul ampicillinel] thgh FHhHA A] 100% 1A
WEEJZUIMICy >512 pg/mL), o]F 75 EfollA B-
lactamase ZAHE Ao ® veht slyAel 29 ghe]
23 ol 7]Q1%F HAHSo| ampicillin WA F 714
A% golg = Aol vandd E. faecium FFE2] amino-
glycosideol] tgt 1= WAARE 7AE Aot gentarnicinP—
100%°1|A], streptomycin 59.5% (22/37)ol|A] A= HAlS
et

3. HFL VRE BB ANE SN

o

am

odtol] FHofdt 107 WY FAA A} 2147 AL
go] g7l 7bssld 188%(87.9%) S tie g Ak
VRE B3] 9ge9l& EAs9th. VRES ZAulol] Wi
slal Qe Ao #9lH 637 A F 37%(58.7%)0ll A 1t
A 71AAZE Bfska 9lo] VREZF AEEA 3L 3A)
1259 504d0%)oll Blsle] S-olelAl WHP=0.017).

VRE B3 $eld 714 Agkel FFE um HEZel 7
@t el Sl G oYFY Go

et 24 = A 2A] VRE B T%}XPQ] Ay

#o] 15423.8%)2 7 Wew % 4, Jﬂ%% s
o]9itkTable 3). VRE Hi3kal= H]EEF%XMI Hlste] &
2]& el penicillinA] &AL} aminoglycoside, vancomycing-
AgE A9 Sl sk 3
24 AR7AAS Agee] Qo] VRE B GatelA %
27 o2 HEF ALY 10 gol Hlste] FelA B
thP=0.03). L} BAB, ZARMBZe] Agol} 7]
WS % AFBEAAS AL S0l dolAE FER
zto) 7} §lgith(Table 3). 3k VRE H T3+ %ﬁx}
A Ht AA7Ie] 0L 2A B E SRl A 2] 279
ulste] folstAl ZAckP=0.02).

rtl_. ru*

. £2|= VREQ| RNd 24

A4 T4 Eel® van A% VRE 37%¢ PFGE

Table 2. MICs and Vancomycin Resistance Genotypes of VRE Strains Isolated from Rectal Surveillance Culture

MICyy (range : pg/mL)

Species (N=63) Genotype
Vancomycin Teicoplanin

E. faecium [377] 512 (128~>512) 256 (16~>256) vanA

E. gallinarum [26"] 8 (4~16) 8 (1~9) vanCl

E. casseliflavus [1] 4 1 vanC2

*1 patient was dual colonized with E. faecium and E. gallinarum
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Table 3. Risk Factors for the Rectal VRE Colonization Among ICU Patients

Colonization status of patient

Variable P value
With VRE (N=63) Without VRE (N=125)
Chronic underlying illness 37 50 0.02
Diabetes mellitus 8 20 NS
Cerebrovascular accident 14 5 NS
Malignancy 3 1 NS
Diarrhea 12 17 NS
Central venous catheter 21 55 0.09
Tracheostomy 21 37 0.39
Nasogastric tube 32 64 0.48
Previous use of
Penicillin-derivatives 16 2 0.02
Aminoglycosides 25 71 0.01
3rd cephalosporin 27 45 NS
Vancomycin 12 11 0.05
Amount of vancomycin use (mean : grams) 27 10 0.03
Duration of ICU stay (mean : days) 40 27 0.02

Table 4. Distributions of PFGE Types of 37 vanA VRE Isolates according to the Hospital

Hospital (No. of isolates) No. of PFGE types PFGE types (No. of isolates)

K (1) 1 3A (1)

GSM (13) 8 4B (2), 5A (2), 6A (3), 7A (2), 8A (1), 11A (1), 11C (1), 12A (1)

CB (4) 1 6B (4)

D (5) 4 6B (2), 9A (1), 10A (1), 11B (1)

ST (1) 1 3A (1)

I@®) 4 1A (3), 2A (2), 8B (1), 10B (2)

R (4) 2 4A (1), 11A (3)

DS (1) 1 9A (1)

Hospital © ¢ wAEEe Fh EelEle] BEHer Wiz
e e - VRE Asbh olFolAm gl g § gdgich it

A 1A 2A 4A 11C 11A 6B 10A 9A 5AA 8A 3AA

CB ¥WYe 7% Z3A6A Held 439 VREZF BF
Y% PFGE <5 Hol F3AAUeA S 53t FEol
o3t T4 FASE AW AR FAEIc whd
VRE £2|&o] £ GSM, D ¥ollA+= 7 gz ¢}
o3k VRE®| PFGE 2A}3He] Ex7t #&x]e] off 714
E£9 VREZ} Edsta e Ao duds|lcKTable 4,
Figure 1).

Figure 1. PFGE patterns of representative type vandA E. i &t
faecium isolates from rectal cultures of intensive care unit
patients and corresponding hospitals (A :Lambda conca-
tamer molecular weight marker).
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