Korean Journal of Pediatrics Vol. 48, No. 9, 2005
8N : Q&[]

A A olo 4 Vancomycin WA A+
A 2 938EAA A4

Prevalence and Risk Factors of Vancomycin-Resistant Enterococci
(VRE) Colonization in Neonates

Hwa Yun Lee, M.D., Gi Hwan Kim, M.D., Jin Su Choi, M.D.
Sun Hee Kim, M.D.", Young Youn Choi, M.D." and Tai Ju Hwang, M.D."

Department of Pediatrics, St. Carollo Hospital, Sunchun,
Department of Pediatrics’, Chonnam University Medical School, Guwangju, Korea

Purpose : Vancomycin-resistant enterococci{( VRE) are now nosocomial pathogens in Korea. But little
is known about the prevalence of stool colonization with VRE in neonates in Korea. So we studied
the prevalence and risk factors of VRE colonization in the Neonatal Intensive Care Unit(NICU).
Methods : From January 2000 to December 2004, the medical records of 294 neonates(127 cases of
VRE group and 167 cases of non-VRE group, according to the results of stool culture) were review-
ed retrospectively. We studied the annual prevalence of VRE and risk factors of VRE colonization in
neonates.

Results : From 2000 to 2003, the prevalence rate of VRE in NICU increased. After preventing VRE
transmission, the prevalence rate of VRE has decreased.

Conclusion : VRE colonization increased recently. Risk factors of VRE colonization were prematuri-
ty, lower birth weight, longer hospitalization and use of vancomycin or 3rd generation cephalosporin,
compared with the non-VRE group. To prevent VRE transmission among newborns, aggressive in-
fection control strategies by NICU staffs must be implemented immediately for all babies. (Korean J
Pediatr 2005;48:946-952)
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FAe] Fol AL 3AIY] cephalosporin® vancomycin, metroni-
dazole & A& A FH B AESFT 55 AT

Y VRE A& WA Enterococcsel ¥lA]o] vancomycin
< 6 ug/mLe FEZ 4] VREE A3, o9 54
minimal inhibitory concentration(MIC) #AF= Vitek II sys-
tem(bioMérieux, USA) % Microscan system(Dade Micro-
scan Walkaway 96, Dade Behring, USA)Z A1&3}9th VRE
T2 vancomycin¥ teicoplanin MICE E-test(AB disk,
Sweden)E &35l #2135l VanA, VanB ¥ VanCe ¥3d
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3} I Student t-test, chi-square test, multiple logistic re-
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200055 200317 Ao} Fho} T VRE HEELS 20009
07, 2001 19(3.7%), 200213 748(60.7%), 20031 527 (38.2
%o dxdz ZUlste FAFeY 200490E 2%(0.8%,
% 257H)o 2 He 7 #E T FoEANFig. 1).
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Fig. 1. Annual prevalence of vancomycin-resistant enterococci
(VRE) in the neonates.
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Fig. 2. Monthly prevalence of vancomycin-resistant entero-
cocci(VRE) in the neonates.
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Non-VREi°] 12,411.4%78186/mm’ 2.2 VRE°] Non-VRE
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HETo] FE o] ZATHP<0.01). %“%‘it VRE°] 134+25
g/dL, Non-VREw*°] 150+44 g/dL® VREw°| 2J2A o
%o W (P<0.001), SIMPEAZESR VRET©] 38.3%7.2%, Non-
VREw©°| 420+77%% 2%tHP<0.001). BUNZ VRE©]
8.2%7.0 mg/dL, Non-VRE®°] 104%10.1 mg/dLEZ VRET°]
wgtom(P<0.05), Cl = VRE®°l 1062%51 mEq/L, Non-
VRET°] 1092459 mEq/LZ VRET°] © eH(P<0.001).

218 35E Non-VRETOIA 529W(31.1%)°% VRETS 1349
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Table 1. Characteristics of Study Patients
VRE* Non*VPT{E p
group group
(N=127) (N-167) ~ Vvalwe
Sex(M/F) 61/66 96/71 0.125
Birth weight(g) 2,1249%893.8 3,023.8+718.0 0.000
Gestational age(weeks) 34.0*4.1 379%27 0.000
Delivery method
C-section 77(60.6%) 70(41.9%) 0.002
Vaginal 50(39.4%) 97(58.0%) -
Site of admission
Ward 11( 8.7%) 43(25.7%) -
NICU 116(91.3%) 124(74.2%) 0.000
Hospital days 30.5%26.5 12.3*+11.0 0.000
Co-infection
Rotavirus 20(15.7%) 76(45.5%) 0.000
Pseudomonas — 4 0.136
Salmonella 1 — 0.432
“ Neonates with nosocomial acquisition of VRE colonization
TNeonates without nosocomial acquisition of VRE colonization
Table 2. Clinical Signs and Symptoms 127 Patients with
VRE Colonization Compared with 167 Matched Patient Con-
trols
VRE group Non-VRE group P
(N=127) (N=167) value
Diarrhea 97(76.4%) 156(93.4%) 0.000
Stool nature
Watery 11( 8.7%) 40(24.0%) 0.001
Bloody 8( 6.3%) 15( 9.0%) 0.512
Mucoid-loose 89(70.0%) 1 18(70.7%) 1.000
Normal 30(23.6%) 11( 7.0%) 0.000
Asymptomatic 8(14.2%) 3( 1.8%) 0.000
Fever 18(14.2%) 44(26.3%) 0.014
Vomiting 41(32.2%) 47(28.1%) 0.444
Poor oral feeding 30(23.6%) 46(27.5%) 0.502
Dehydration 34(26.8%) 80(47.9%) 0.000
Hypotonia 16(12.6%) 30(18.0%) 0.257
Seizure 1€ 0.7%) 5( 3.0%) 0.240
NEC" 8( 6.3%) 4( 2.4%) 0.136
Symptom duration(day) 6.811%£6.895 6.880+6.107 0.928
“necrotizing enterocolitis
gE|ot Gt BT A VREE WSHAE R &
B FHARE VRETOIA 439, Non-VREZ oA 587 A9+
NI VRET AT 59(11.6%)°] HEEATH
6. 0 £
AP 25 A Wog THF VRET(VanA 2%, VanB 1%)
olflort A €191& VRE HHEAdd A0 dA= fl9d
oA W F O oge BuE 4% JgoR A% Yrdow
Abgatar g Zhol= AAE 285 4%, 790 go W&oz vh
4 Magom A Aga
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ko] AEfAHE 2500 g olske] AEA AF, Vancomycmﬂr 3A
o cephalosporin® AR, 21Aol T8 4, 309 o]
A7 d9, A Eetel IATHP<0.05). 1314 gu A
gr2 Hl% 9} metronidazole AHE, F% %= A7t A
o 2 ofstH 37F mvke] AejA(OR=3.455, 95
% CI, 1.655-8.451), vancomycin(OR=2.763, 95% CI, 0.296-
8.763)2] A& 2500 g °lste]l A&EA AF(OR=2.337, 95% CI,
0.993-5.271), 3AIt] cephalosporin(OR=1.914, 95% CI, 1.125-

K

5.990)¢] AHE, Aol FFAtA YA(0R=1.713, 95% CI, 0.827-
5235), 304 olde 471 YU(OR=1431, 95% CI, 0.604-

3.078), AL EWHOR=1.245, 95% CI, 0.805-2.624) T2
or] gl AR AAATHTable 4).

Table 3. Laboratory Findings of 127 Patients with VRE Col-
onization Compared with 167 Matched Patient Controls

VRE group Non-VRE group P

(N=127) (N=167) value
WBC(/mm®) 10,015.3£4,150.0 12,411.4+t78186 0.002
Neurophil(%) 379%159 441%17.2 0.003
Lymphocyte(%) 45.1%16.2 375%t155 0.000
Hemoglobin(g/dL) 134£25 15.0t4.4 0.001
Hematocrit(%) 383£7.2 42.0£7.7 0.000
AST(U/L) 36.7£21.9 415+257 0.094
ALT(U/L) 16.4£15.3 18.7£22.2 0.320
CRP(mg/dL) 1939 14+25 0.299
Glucose(mg/dL) 89.7t34.6 87.4%39.4 0.630
BUN(mg/dL) 82170 10.4£10.1 0.040
Creatinine(mg/dL) 0.48+0.2 0.47£0.3 0.947
Sodium(mEq/L) 137.8+3.6 138.8+4.6 0.052
Potassium(mEq/L) 48+0.8 48+0.7 0.638
Chloride(mEq/L) 106.2*5.1 109.2%5.9 0.000
Acidosis 13(10.2%) 52(31.1%) 0.000

Table 4. Risk Factors for VRE Colonization in the Neonates
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S o] 1986 oA A& EHatdla” 1990
do)7b# VRE % Wz A% S7bE 9 0H?. National Noso-
comial Infections Surveillance 712 w|=rellA] 1989%(0.3%)
7 1993(7.9%) Abelel VRE 7Fdo] 25w S7helitia B
Aty duid s doE FFHFLS Enterococcus faecium
(85-90%)°] Enterococcus faecalis(5-10%)° w3 &3}™ o
5459 VREE E. faeciumoltH’. VREE RE FAAe] k%
WS Holw vancomycin WA FAAE S, aureusdl A3t

=8N 5 9

°

o

= Ho
rr
02i

—H J

o] vancomycin-resistant S. aureus(VRSA)E
o]A] QAo m Zad onZ spAc)

VRE #H&EWEE Aoy vete] wt tE 4 ok dd

= AE Aol EolA VREZF HEHA &gtot? ja"“"ﬂ
4 17THLRE 470 o] ebEellA 157 VREZF A&
O RuEdn® 2 F ww mmedaE HAR 2827 WA
o] Aol elA F &b VREZF AZHA @skvhil B asksl
tH? el = 19929 W& 3k21o) A vancomycin WA E
durans AE°] Ago2 Hig o|F2 Mmooz VRE #4

95% CI
VRE group(N=127) Non-VRE group(N=167) P value  Odd ratio

Lower Upper
Preterm(<37 wks) 97(74.0%) 39(23.4%) 0.000 3.455 1.655 8.451
LBW(=<2500 g) 90(70.9%) 38(22.8%) 0.000 2.337 0.993 5.271
Vancomycin 9( 7.0%) 2( 1.2%) 0.011 2.763 0.296 8.763
3rd cephalosporin 87(68.5%) 81(48.5%) 0.001 1.914 1.125 5.990
NICU admission 116(91.3%) 124(74.2%) 0.000 1.713 0.827 5.235
Hospital stay more than 30 days 47(37.0%) 14( 8.4%) 0.000 1.431 0.604 3.078
C-section 77(60.6%) 70(41.9%) 0.002 1.245 0.805 2.624
Intravenous line 100(78.7%) 126(75.4%) 0.557 0.587 0.238 1.447
Metronidazole 3( 6.3%) 6( 3.6%) 0.408 0.814 0.212 3.132
Operation 5( 4.0%) 2( 1.2%) 0.245 0.927 0.211 1.273

Abbreviations : LBW, low birth weight infant; CI, confident interval
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A dX VREE penicillin®lYt ampicillin, aminoglycoside®ll
TS Hol7|ke dto] o5 AE AmAR AEE 4 QL A
TE EE F5E UYAE Hol: A9+ glycopeptide®t ampi-
cillin, aminoglycoside® WA Al A F528 a7
B 5tk a3y old Z7E VanA A5olAME B 5 o9l
R

HA ANZ Agd FAAZAM  quinupristin-dalfopristin(Sy-
nercid)7} %48l ©]% streptogramin AlGe] FAAZA M
S S Aty WS Ad a2 Aol e daray)

done-iodide

o o

=

2 »A* Quinupristin-dalfopristin® methicillin-resistant
Staphlococcus  aureus(MRSA),
cocci, vancomycin-resistant Enterococcus faecium®l ZIE
RolX vt Enterococcus faecalisdll= &+t &3p7F vk et
quinupristin-dalfopristin®l W/d¢] = VRES MRSA %
199919l ®a#l vl ok Linezolid= oxazolidinoe” &4
AzA A e 3de Al Linezolids 1% &4
e o &t wmEAR O FATAME FaEEAr}
4341 MRSA, penicillin-resistant pneumococci, E. faecium
7} E. faecalise X3S VREC teiA= &7t et wso}
A= linezolid® VRE AW dol 4Edez AuHdtte
Bazk QAR 20008 %  linezolidol & U4 el
MRSA7F Bats]o] #a7F 53 glep* ),

1995 v MU AHE$19 3] (Hospital Infection Control
Practices Advisory Committee, HICPAC)9l A= vancomycin
WAl est Aol e Ax oS et o] wgal
At WA 9JAMEC] vancomycins A1F3HAl Foldlof s
vancomycin /gl #ste] B AYES WHd VRE T4
°o|u} VRE H=gdA9 AR=rt e IAES we s
As F7120 i i FHALE Aldsfof gt} Aoy e
a3 44 ol A vancomycin Aol AEFW A B FHo
Aof 3tal ulEe] o XLL‘r 7]

o]l AAEojxjof gt

penicillin-resistant pneumo-
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A AEE AUFESs T wut Rgen 23 A4 A

ZFoldl A= vancomycing olWEH o g 2] grolol dria A

53] F3AACA A HdeR F
7 AL e FAlOlER FllA ke HICPAC 71&ol wet 34
A9} vancomycin® @& WX VRES &d& x7] Ads}y]
As) M B A HAANE AAEoR shar, e Shajel A 9
Adst Ag] 2 W 23 5% Jhed Wy Algste 19d

Ao e TS AL volof & Aoz AjrHT,

5 N ud J98xe] A GAdA
tant enterococci(VRE)9] Z&d-2
Ao el A AlAotel Bigh Ras Earh #H 2 W

4 Aok FEAAA Aok W] VRE HE°] $7h
A= EAFoleh AAAAE hofH At Shgirh

g B 0200009 19E 20049 129704 dddistayel 4
Aok FEAA T otk WE AAF wAAY 45 vk A
Aoks T ol lF AL AR Fol 2041l i W 7
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