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Influence of Glycopeptides, asa Risk Factor on Intestinal
Colonization with Vancomycin-Resistant Enterococcus

Jeong Hwan Shin, M.D., Chul Hun Chang, M .D., Han Chul Son, M.D., and Kwang Ok Park*, M.D.

Department of Clinical Pathology, College of Medicine, Pusan National University,
and Hospital I nfection Control Committee, Pusan National University Hospital*

Background Several risk factors related with vancomycin-resistant Enterococcus
(VRE) colonization are well known, but the direct relatedness of the use of
glycopeptides with VRE colonization is not confirmed yet. So we evaluated the
influence of the use of glycopeptides and other variables, as risk factors on intestinal
colonization with VRE.

Methods In glycopeptide-administered inpatients group, multiple stool specimens
were collected on the day of glycopeptides administration, and weekly after that, until
VRE were detected. In the inpatients and outpatients control groups, stool were
obtained with point survey. The specimens were inoculated on menterococcus agar with
6mg/L vancomycin. The phenotypes and genotypes of resistance of the VRE isolates
were confirmed by disk diffusion and agar dilution tests, and polymerase chain
reaction.

Results Of the 361 patients(530 specimens), twelve VRE(3.3%) were isolated. The
rates of intestinal colonizations were not significantly differed between the inpatients
groups with or without glycopeptides administration, which are 5.1 and 4.1%,
respectively. The colonization rates were significantly higher in the patients with 30 or
more hospital stay, and in those with three or more antimicrobial administrations. vanA
and vanC genes were amplified in the isol ates.

Conclusions It is demonstrated that the use of glycopeptides is not a direct risk
factor of intestinal colonization of VRE in Pusan National University Hospital, in
which the prescription of glycopeptides is rigidly controlled. But, a shortened stay in
the hospital will diminish the intestinal colonization of VRE.
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Table 1. Primers used in PCR amplification of vancomycin resistance genes.

Genes Primers Products(bp) References
5-CAT GAATAGAAT AAAAGT TGCAATA
5-CCCCTT TAA CGC TAA TACGAT CAA

B 5.CCC GAA TTT CAA ATGATT GAA AA 457 o1
van 5-CGC CAT CCT CCT GCA AAA

vanC 5-GAA AGA CAA CAG GAA GACCGC
a 5-ATC GCA TCA CAA GCA CCA ATC

vanA 1,030 20

796 20
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Table 2. Prevalence of colonization of vancomycin-resistant enterococci in studied groups.

Patients groups* No. of patients No. of VRE reservoirs(%)
Group 1 78 4(5.1)
Group 2 146 6(4.1)
Group 3 137 2(1.5)
Total 361 12(3.3)

*Group 1, inpatients with vancomycin administration;Group 2, inpatients with no administration of vancomycin;Group 3,
outpatients.

teicoplanin 8mg/L , 32mg/L , (group 3) 2 (1.5%)
. vancomycin . (group 1) (group 2)
NCCLS glycopeptides VRE
(P>0.05)(Table 2).

4. Polymerase chain reaction(PCR)

VRE PCR
vanA, vanB, vanC oligonucleotide primer
Table 1
[20,21].
1-2 100p L
5 , 4 12,000rpm
10p L

[10mM Tris, pH 8.3; 50mM KCI; 1.5mM MgCl,; 02mM
deoxynucleoside triphosphates(dATP, dCTP, dGTP, dTTP);

0.5u M primers ( ), 2.5U Taq polymerase] 40 L
Perkin-Elmer  Cetus  model 2400 DNA
thermocycler(Emeryville, Ca, USA)
. DNA 95 10
, 94 30 denaturation, 58 30 annealing,
72 30 extension 30
72 10 extension . 15u
L 1.8% agarose gel

5.
VRE
two-tailed Fisher's exact test ,
VRE
one-tailed
Mann-Whitney nonparametric test, one-

tailed Fisher's exact test

3/l (530 ) 12 (12 ) VRE

(group 1) 4 (5.1%), (group 2) 6 (4.1%)
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Table 4. Comparison of clinical features of patients colonized with VRE and controls.

Clinical features Cases(N=10)(%) Controls(N=214)(%) Odds ratio(Clgs) P
D;{Z‘e':]‘i’f]g'(ﬂgpgg; to 533+ 25.0 39.72+ 3564 NT 0.029
Hospital stay over 30 days 9(90) 106(49.5) 9.2(1.1t073.6) 0.012
Treatment with > 3 antibiotics 8(80) 96(44.9) 49(1.0t023.7) 0.031
Admission to intensive care unit 2(20) 39(18.2) 1.1(0.2t05.5) 0.58
Previous admission 3(30) 21(9.8) 3.9(0.9t016.4) 0.08
Urinary catheter 5(50) 64(29.9) 2.3(0.7t08.4) 0.16
Tahlg3, fhaaearistics of patients with VRE col onizatip) 62(29.0) 1.6 (0.4 0 6.0) 0.33
EnerR dube festings Sex/Age DepartmeiS?) E urattialo n; 037(17@iagnosis 21(051083) 0.26
Qperation 5(50) osp! aqum Q) 1.3(0.4104.5) 047
Broac-spectrum éephalosporin * RM2a0) 60 ) o(sp Jocheal stenosig o o1 g g 0.34
2 1 M/Z3 QS 36 hronic ncrmm\/plme tibia, rmht
——— " - : -
Abbl’E‘\éI ation:Clas, 95%3 confldenl\ﬁ? interval;NT, Q%tested. 20 Osteomyelitis, humerus, right

Table é Species |dé1t|f| cati ons%ﬁ%?lotyp&s and d&?otyp&s of vancomyé?l resistance, Qlt{m%ﬁ?ﬂ%%mf’wsceptl bilities of the

VRE islates. 2 M/28 Burn
6 2 F/65 IM 105 Unstable angi Sysceptibilities
%aép Groups | dértffications O@henotypes Getlotypes SCODf cervix MIC(mg/L)
8 2 F/54 IM 47 Dilaes cardiomyopetyv TE
19 12 E. fackidm NS VanA 68nA Cervical cord myelepatby > 128
20 12 E. facEiGeh OS VanA T@anA Lipasarcoma, thighxlefp8 32
31 13 E. gaM#BBum HC VanC vanC Healthy adult 8 <2
42 13 E. gaMhdbum HC VanC vanC Healthy adult 8 <2
Abbréviations:RM,  rehaldflifageimmedicine,0S, orWf@ildic surgery®® neurosurg®y;GS, general 128rgery;IMz 186rnal
medigine;OG, obsetrics anel gygecplogy;HC, health clipig;RCC, squamayigeell carcinomag > 128 > 128
7 2 E. faecium VanA vanA R > 128 > 128
8 2 E. casselifalvus VanC vanC | 8 <2
9 2 E. gallinarum VanC vanC | 8 <2
10 2 E. gallinarum VanC vanC | 8 <2
11 3 E. gallinarum VanC vanC | 8 <2
12 3 E. gallinarum VanC vanC | 8 <2

Abbreviations.DD, disk diffusion methods by NCCLS;MIC, minimal inhibitory concentrations;VCM, vancomycin;TE,

teicoplanin;R, resistant;|, intermediate.

Table3 VRE , ,
. VRE
. VRE
(group 1) 36-60 ( 49
), (group 2) 21-105 ( 58 )
. Table 4
VRE
glycopeptides
. VRE
30 , 3
92 , 42

(P=0.012 and 0.031, respectively).

PCR vanA vanC
vanB .
vanA (group 1)
(group 2) (group 3)
2 VRE ,
vanC
vanA (Table5, Fig. 1).
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Fig IT.PCR  amplificalion of resstant genes O
vancomycin-resistant enterococcal isolates. Lanes:M, DNA

size marker; 1-12, case No.

[6,22-24]. CDC [25]
VRE 1989 0.3% 1993
79% 20 ,
[11,14, 26,27],
VRE
[16-18].
VRE
VRE
cephalosporin ,
[12,15,23,24,28,
29]. VRE glycopeptide
Weingein
[29] VRE

, vancomycin, 3
cephalosporins, clindamycin
vancomycin )

. Gordts  [30] ,

, vancomycin
glycopeptide
vancomycin
vancomycin
Dembry [31] vancomycin
VRE
vancomycin

glycopeptide
[32],
glycopeptide
glycopeptide

VRE
VRE

30
VRE
VRE
VRE
(group 1)
VRE 36-60 ( 49 )
, VRE (group 2)
21-105 ( 58 )
VRE

glycopeptides
teicoplanin
VanA, VanB, VanC
[34] VanD [35].
VanA E. faecalis E. faecium
vancomycin(MIC 64 mg/L ) teicoplanin (MIC 16
mg/L )

vancomycin

vancomycin teicoplanin
, self transferable plasmids , vanA
[33]. VanB low level
vancomycin(MIC 864 mg/L) E.
faecalis E. faecium
teicoplanin
VanC E. gallinarum
vancomycin
teicoplanin

(MIC 1 mg/L ).
E. cassdiflavus
(MIC 832 mglL)
(MIC 1 mg/L )
conjugation

[33]. vanA

vanB
; (group 1)

(group 2) VRE vanA

(group 3) 2 vanC
VRE
vanC
VRE

5% vanC VRE



[35-37]. vanC gene

vanA, vanB
[35].

Glycopeptides VRE

, glycopeptides VRE

1997 8 1998 1

glycopeptides glycopeptide
1 VRE

glycopeptides

point survey
VRE 6mg/L vancomycin
m-enterococcus ,

l

, PCR

361 (530 )

. Glycopeptides
VRE 51, 41%
. VRE

12 (3.3%) VRE

VRE
vanA
vanC vanC
glycopeptides
VRE

, glycopeptides

VRE
3.3% . 30
VRE
VRE

1. Murray BE. The life and times of the Enterococcus. Clin
Microbiol Rev 1990; 3:46-65.

2. Moellering RC J. Emergence of Enterococcus as a
significant pathogen. Clin Infect Dis 1992;14:1173-6.

3. Schaberg DR, Culver DH, Gaynes RP. Major trendsin the
microbial etiology of nosocomial infection. Am J Med
1991;91(suppl 3B):S72-5.

4. Murray BE and Mederski-Samaroj B. Transferable

beta-lactamase: A new mechanism for in vitro penicillin
resistance in Streptococcus faecalis, J Clin Invest 1983;
72:1168-71.

5. Grayson ML, Eliopoulos GM, Wennersten CB, Ruoff KL,
De Girolami PC, Ferraro MJ, et a. Increasing resistance
to beta-lactam antibiotics among clinical isolates of
Enterococcus faecium:a 22-year review at one ingtitution.
Antimicrob Agents Chemother 1991;35: 2180-4.

6. Patterson JE and Zervos MJ. High-level gentamicin
resistance in Enterococcus. microbiology, genetic basis,
and epidemiology. Rev Infect Dis 1990;12: 644-52.

7.Uttley AH, Collins CH, Naidoo J, George RC.
Vancomycin-resistant enterococci. Lancet 1988;1:57-8.

8.Leclercq R, Derlot E, Duva J, Courvain P.
Plasmid-mediated resistance to vancomycin and
teicoplanin in Enterococcus faecium. N Engl J Med 1988;
319:157-61.

9. Shlaes DM, Bouvet A, Devine C, Shlaes JH, a Obeid S,
Williamson R. Inducible, transferable resistance to
vancomycin in Enterococcus faecalis A256. Antimicrob
Agents Chemother 1989;33:198-203.

10. Green M, Wadowsky RM, Barbadora K. Recovery of
vancomycin-resistant gram-positive cocci from children. J
Clin Microbiol 1990;28:484-8.

11. Karanfil LV, Murphy M, Josephson A, Gaynes R, Mandel
L, Hill BC, et a. A cluster of vancomycin- resistant
Enterococcus faecium in an intensive care unit. Infect
Control Hosp Epidemiol 1992;13:195-200.

12. Rubin LG, Tucci V, Cercenado E, Eliopoulos G, Isenberg
HD. Vancomycin-resistant Enterococcus faecium in
hospitalized children. Infect Control Hosp Epidemiol
1992;13:700-5.

13. Boyce JM, Opal SM, Chow JW, Zervos MJ, Potter Bynoe
G, Sherman CB, et a. Outbreak of multi-drug resistant
Enterococcus faecium with transferable vanB class
vancomycin resistance. J Clin  Microbiol 1994,
32:1148-53.

14. Chow JW, Kuritza A, Shlaes DM, Green M, Sahm DF
Zerovs MJ. Clonal spread of vancomycin-resistant
Enterococcus faecium between patients in three hospitals
in two states. J Clin Microbiol 1993;31: 1609-11.

15. Handwerger S, Raucher B, Altarac D, Monka J,
Marchione S, Singh KV, et a. Nosocomial outbreak due
to Enterococcus faecium highly resistant to vancomycin,
penicillin, and gentamicin. Clin Infect Dis 1993;
16:750-5.

16. , , , , ,
Vancomycin enterococci
1992;24:133-7.
17. , , , , ,
Vancomycin enterococci 4
1995;15( 2):265.
18. , , . Vancomycin



Glycopeptides vancomy cin
1998;18:51-6.
19. Facklam RR, Collins MD. ldentification of Enterococcus

20.

species isolated from human infections by a conventional
test scheme. J Clin Microbiol 1989;27:731-4.

Clark NC, Cooksey RC, Hill BC, Swenson JM, Tenover
FC. Characterization of  glycopeptide-resistant
enterococci from U.S  hospitals. Antimicrob Agents
Chemother 1993;37:2311-7.

21. Tyrrell GJ, Bethune RN, Willey B, Low DE. Species

identification of enterococci via intergenic ribosomal PCR.

J Clin Microbiol 1997;35:1054-60.

22. Zervos MJ, Dembinski S, Mikesell T, Schaberg DR.

High-level resistance to gentamicin in Streptococcus
faecalisirisk  factors and evidence for exogenous
acquisition of infection. J Infect Dis 1986;153: 1075-83.

23. Zervos MJ, Kauffman CA, Therasse PM, Bergman AG,

24.

25.

26.

27.

28.

Mikesell TS, Schaberg DR. Nosocomial infection by
gentamicin-resistant ~ Streptococcus  faecalis. An
epidemiologic study. Ann Intern Med 1987;106:687-91.
Chirurgi VA, Oster SE, Goldberg AA, McCabe RE.
Nosocomial acquisition of beta-lactamase-negative,
ampicillin-resistant Enterococcus. Arch Intern Med 1992;
152:1457-61.

National Nosocomial Infections Surveillance System.
Nosocomial enterococci resistant to vancomycin-United
Sates, 1989-1993. MMWR 1993;42:597-9.

Boyle JF, Soumakis SA, Rendo A, Herrington JA.
Gianarkis DG, Thurberg BE, et al. Epidemiologic
analysis and genotypic characterization of a nosocomial
outbreak of vancomycin-resistant enterococci. J Clin
Microbiol 1993;31:1280-5.

Montecalvo, MA, Horowitz H, Gedris C, Carbonaro C,
Tenover FC, Issah A, et d. Outbreak of vancomycin-,
ampicillin-, and aminoglycoside-resistant Enterococcus
faecium bacteremia in an adult oncology unit. Antimicrob
Agents Chemother 1994;38:1363-7.

Livornese LL Jr, Dias S, Samel C, Romanowski B, Taylor
S, Ma P, et a. Hospital-acquired infection with
vancomycin-resistant Enterococcus faecium transmitted
by eectronic thermometers. Ann Intern  Med
1992;117:112-6.

29. Weinstein JW, Roe M, Towns M, Sanders L, Thorpe 1J,

Corey GR, et a. Resistant Enterococci: a prospective study
of prevalence, incidence, and factors associated with
colonization in a university hospital. Infect Control Hosp
Epidemiol 1996;17:36-41.

30.

31.

32.

33.

35.

36.

37.

7

Gordts B, Van Landuyt H, leven M, Vandamme P,
Goossens H. Vancomycin-resistant enterococci colonizing
the intestinal tracts of hospitalized patients. J Clin
Microbiol 1995;33:2842-6.

Dembry LM, Uzokwe K, Zervos MJ. Control of endemic
glycopeptide-resistant enterococci. Infect Control Hosp
Epidemiol 1996;17:286-92.

vancomycin, teicoplanin
QA 1996; 3:26-35.

Dulka-Maen S, Leclercq R, Coutant V, Duva J,
Courvalin P. Phenotypic and genotypic heterogeneity of
glycopeptide resistance determinants in gram positive
bacteria. Antimicrob Agents Chemother 1990;34:1875-9.

. Perichon B, Reynolds P, Courvalin P. VanD-type

glycopeptide-resistant Enterococcus faecium BMA4339.
Antimicrob Agents Chemother 1997;41:2016-8.

Toye B, Shymanski J, Bobrowska M, Woods W, Ramotar
K. Clinical and epidemiologic significance of enterococci
intrinsically resistant to vancomycin (possessing the vanC
genotype). J Clin Microbiol 1997;35:3166-70.

Green M, Barbadora K, Michaels M. Recovery of
vancomycin-resistant gram-positive cocci from pediatric
liver transplant recipients. J Clin Microbiol 1991;29:
2503-6.

Kaplan AH, Gilligan PH, Facklam RR. Recovery of
resistant enterococci during vancomycin prophylaxis. J
Clin Microbiol 1988;26:1216-8.



