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Constitutive low-level vancomycin resistance is found intrinsically in certain enterococcal species and is
encoded by vanC ligase genes. These intrinsically vancomycin-resistant enterococci (VRE) will be referred to
as VANC VRE. A prospective study to determine the clinical and epidemiologic significance of VANC VRE was
conducted. VANC VRE were recovered from the stools of 34 of 601 (5.7%) patients, a rate similar to that ob-
tained for the stools of 100 outpatients in the community (5%). VANC VRE were also isolated from the nonstool
specimens of 9 of 538 patients (1.7%), including two patients with bacteremia. No VRE of the vanA or vanB
genotypes were detected in nonstool specimens. Eighty-two hospital contacts of the first 23 patients found to
be colonized or infected with VANC VRE were screened, and 6 contacts were found to be gastrointestinal car-
riers of VANC VRE. However, typing of isolates from these 6 contacts by pulsed-field gel electrophoresis with
SmaI showed the isolates to be unique and different from those recovered from the index patients. In fact, all
VANC VRE isolates from different patients in this study were unique. A case-control study with patients who
were negative when screened for VANC VRE as controls failed to identify any risk factor associated with coloni-
zation or infection with this organism. VANC VRE were infrequently recovered from clinical specimens but
were occasionally found as part of the normal stool flora. Since no transmission between patients was
documented, additional isolation procedures may not be necessary for patients colonized or infected with
VANC VRE.

Enterococci which are resistant to antimicrobials, especially
vancomycin, have become important nosocomial pathogens.
Vancomycin-resistant enterococci (VRE) have been recog-
nized since 1988 and have been associated with hospital out-
breaks and rapid dissemination in both Canada and the United
States (15, 20). Infection due to VRE has been identified by
the Centers for Disease Control and Prevention as an emerg-
ing infectious disease of the 1990s, and recommendations for
preventing the spread of such infections have been published
(6, 15).

Vancomycin resistance is the result of either intrinsic or
acquired genes which code for a cell wall precursor with a
reduced affinity for vancomycin. At least three classes of resis-
tance have been described (1, 18). The vanA ligase gene results
in high levels of vancomycin resistance as well as resistance to
teicoplanin. The MICs of vancomycin for enterococci with the
vanB ligase gene may be low to very high, but these enterococci
remain susceptible to teicoplanin. Both these classes of vanco-
mycin resistance (VANA and VANB VRE) have been detect-
ed mainly in Enterococcus faecium and Enterococcus faecalis.
These types of resistance are acquired and encoded by genetic
elements which are transferable. To date, all published out-
breaks of VRE have been restricted to these two classes of
vancomycin resistance.

Vancomycin resistance may also be found intrinsically in
certain less-common species of enterococci, resulting in con-
stitutive low-level resistance to vancomycin but susceptibility to
teicoplanin. The vanC ligase genes, which encode this type of

resistance, are not acquired or transferable. The vanC1 ligase
gene is specific for Enterococcus gallinarum, while the vanC2/
C3 ligase gene has been described in Enterococcus casseliflavus,
Enterococcus mundtii, and Enterococcus flavescens (19, 24).
These intrinsically vancomycin-resistant enterococci will be re-
ferred to in this study as VANC VRE.

The clinical and epidemiologic significance and the implica-
tions for infection control of the VANA and VANB VRE are
well described (4, 15). The implications of VANC VRE, which
have been recovered infrequently from clinical specimens, are
not as clear. It has been suggested that VANC VRE are not a
concern for infection control, primarily because no nosocomial
outbreaks of these organisms have been reported (29, 30).
However, the published data on the significance of VANC
VRE are limited. Our objectives in the present study were to
determine the clinical and epidemiologic significance of
VANC VRE and the frequency of the nosocomial transmission
of VANC VRE at our institution.

MATERIALS AND METHODS

Patient specimens. This study was conducted at the Ottawa General Hospital,
Ottawa, Ontario, Canada, a 456-bed tertiary-care teaching center, which includes
care for immunocompromised patients. From 1 November 1995 to 30 September
1996, all stools submitted for Clostridium difficile testing at our hospital were
screened for VRE. Stools or rectal swabs were also obtained during a 1-week
period from specific inpatient units in our institution where vancomycin was
frequently used. These units included the nephrology, hematology, oncology, and
bone marrow transplant inpatient units and the adult and neonatal intensive-care
units. All ambulatory patients who received hemodialysis in the artificial kidney
unit also submitted stools for VRE screening in January 1996. Stools from 100
different outpatients that were submitted to a private laboratory in the commu-
nity (MDS Laboratories, Ottawa, Canada) for routine culture for enteric patho-
gens were also screened. In addition, all clinical isolates of enterococci recovered
from patient specimens were screened for vancomycin resistance with a vanco-
mycin screen plate.
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Screening for VRE. Stool or rectal swabs were inoculated onto CNA agar
(colistin [10 mg/liter], nalidixic acid [10 mg/liter], 5% sheep blood) supplemented
with 6 mg of vancomycin per liter. Plates were incubated at 35°C in ambient air
and examined at 24, 48, and 72 h. We determined that the sensitivity of detecting
VRE with this medium was 100 to 500 CFU/g of stool (data not shown).

All clinical isolates of enterococci were screened for vancomycin resistance by
inoculating 10 ml of a suspension equal to a 0.5 McFarland standard onto brain
heart infusion agar containing 6 mg of vancomycin per liter. These plates were
incubated in ambient air for 24 h at 35°C, and any growth was considered to be
a positive test result (23, 26).

Microbial identification. Isolates recovered from stool or clinical specimens
were presumptively identified as enterococci by colonial morphology, Gram’s
stain, the absence of catalase production, the presence of pyrrolidonylaryl-
amidase by hydrolysis of L-pyrrolidonyl-b-naphthylamide (PYR test; Carr-Scar-
borough Microbiologicals Inc., Decatur, Ga.), and the presence of leucine
aminopeptidase by hydrolysis of leucine-b-naphthylamide (LAP test; Murex
Diagnostics Inc., Norcross, Ga.). Further identification of species was carried out
with a test scheme based on carbohydrate fermentation, motility, and colony
pigmentation (11).

Carbohydrate fermentation tests were performed in a heart infusion broth
base (Difco Laboratories, Detroit, Mich.) containing 1% of the sugar being
tested. Deamination of arginine was tested with Moeller arginine decarboxylase
broth (PML Microbiologicals, Mississauga, Ontario, Canada). Motility was de-
termined by inoculating motility test medium (PML Microbiologicals) and incu-
bating it for up to 72 h at 30°C. Yellow pigmentation was observed after over-
night growth on Trypticase soy agar (Becton Dickinson Microbiology Systems,
Cockeysville, Md.) and by taking a sweep off the plate with a cotton swab.

Susceptibility testing. MICs of vancomycin and teicoplanin were determined
by the agar dilution method (23). Antimicrobials were tested in the range of
0.125 to 256 mg/ml with Mueller-Hinton II agar base (Becton Dickinson Micro-
biology Systems). Colony suspensions equal to a 0.5 McFarland standard were
prepared and inoculated onto antibiotic containing medium with a Cathra Sys-
tems replicating device (MCT Medical Inc., St. Paul, Minn.) to yield a final
inoculum of 104 CFU/spot. Plates were incubated in ambient air at 35°C for 24 h.
The MIC was defined as the lowest antibiotic concentration showing no growth.

PCR-based detection of vancomycin resistance genes. A multiplex PCR assay
was used to detect genes coding for vancomycin resistance in enterococci. A
1,429-bp fragment of the vanA ligase gene was amplified with a primer pair
(59-AGAATGAAGCAAGGAGCAT-39 and 59-CGGTGAAATTATCCCAAG
T-39; nucleotides 70 to 1498) selected from previously published sequences of
this gene (10). Primer pairs previously reported were used to amplify fragments
of the vanB (635 bp), vanC1 (822 bp), and vanC2/C3 (439 bp) ligase genes (9).

Four to five well-isolated colonies obtained after overnight growth on Trypti-
case soy agar were resuspended in lysis buffer (50 mM Tris-HCl [pH 8.0], 50 mM
NaCl, 5 mM EDTA [pH 8.0]). Lysostaphin was added at a final concentration of
20 mg/ml, and the suspension was incubated at 37°C for 30 min. Proteinase K was
then added to a final concentration of 1 mg/ml, and the suspension was incubated
at 50°C for 60 min, followed by incubation at 100°C for 10 min. Processed
samples were used immediately for PCR or stored at 4°C until they were used.

The PCR amplification mixture consisted of reaction buffer (final concentra-
tion, 2 mM KCl, 1.5 mM MgCl2, 10 mM Tris-HCl [pH 8.3]), 0.2 mM (each)
dATP, dCTP, dTTP, and dGTP, 0.1 mM vanA primer pair, 0.5 mM (each) vanB,
vanC1, and vanC2/C3 primer pairs, 1.20 U of Taq polymerase (Perkin-Elmer),
and 1.0 ml of enterococcal DNA in a total volume of 10.0 ml. DNA amplification
was carried with a GeneAmp PCR System 9600 thermal cycler (Perkin-Elmer).
The cycling conditions consisted of an initial denaturation step at 94°C for 1 min
and then 30 cycles of 94°C for 1 min, 54°C for 1 min, and 72°C for 1 min. In the
final cycle, the extension step was carried out at 72°C for 10 min. A reagent blank
(containing all the components of the reaction mixture with water instead of tar-
get DNA), positive controls for each van genotype (E. faecium 228 [vanA], E. fae-
calis ATCC 51299 [vanB], E. gallinarum [vanC1], and E. casseliflavus [vanC2/C3])
and a negative control (E. faecalis ATCC 29212) were run in every PCR proce-
dure. Control strains were kindly provided by Gregory Tyrrell (University Hos-
pital, Edmonton, Alberta, Canada).

Amplified PCR products were detected by agarose gel electrophoresis with 2%
Nusieve gels which were stained with ethidium bromide. A fX174/HaeIII marker
(Gibco BRL, Gaithersburg, Md.) was run with each gel, and the VRE genotype
was determined by the size of the amplified product.

Pulsed-field gel electrophoresis (PFGE) typing. Enterococcal genomic DNA
was prepared in agar plugs as described by McCarthy et al. (21). SmaI (New
England Biolabs, Beverly, Mass.) digests of genomic DNA were electrophoresed
in 1.2% agarose gels in 0.53 TBE buffer (0.089 M Tris-HCl, 0.089 M boric acid,
0.0025 M EDTA) with a CHEF DR III System (Bio-Rad). Bacteriophage lamda
concatemers (Lambda Ladder PFG Marker; New England Biolabs) were run as
size controls. Electrophoresis was carried out for 20 h, with switch times ramped
between 0.5 and 12 s at an applied voltage of 6 V/cm. The gels were stained in
ethidium bromide, destained in distilled water as necessary, and photographed
under UV illumination. Restriction fragment profiles were visually compared
and interpreted based on guidelines recommended by Tenover et al. (27). Iso-
lates with DNA restriction profiles that differed by 4 or more bands were con-
sidered to be different strains.

Screening of contacts. From November 1995 to June 1996, the infection
control service identified hospital contacts of any patient colonized or infected
with a VANC VRE. To document any secondary transmission, stool or rectal
swabs were obtained from roommates and/or ward contacts for VRE screening
whenever possible. Prior to this screening, the index cases had not received any
additional infection control precautions beyond body substance isolation, which
was the normal practice at our institution.

Case-control study. A case-control study was performed to determine if there
were any risk factors associated with colonization or infection with VANC VRE.
The cases included all patients infected or colonized with VANC VRE. Controls
were randomly chosen patients who were negative for VANC VRE screening but
who were from the same ward or outpatient area of the hospital as the cases. The
controls were matched for the month screening took place and the type of
specimen being screened. The hospital records of cases and controls were re-
viewed, and the following information was recorded: age, sex, hospital service,
underlying disease, invasive procedures performed, duration of hospitalization
prior to screening, clinical outcome, and antimicrobial agents received within the
last 3 months. Colonization was defined as the isolation of VANC VRE from
stool or from a nonstool site without signs or symptoms of infection. Infection
was present if VANC VRE was isolated from a nonstool site in association with
signs and symptoms of infection. VANC VRE was considered to be community
acquired if cultures were positive upon admission or within the first 72 h of
admission or if the patient was an outpatient.

Statistical analysis. Groups were compared by x2 analysis with Yates’ correc-
tion or Fisher’s exact test. Statistical comparisons of means were made by Stu-
dent’s t test.

RESULTS

VANC VRE were recovered from 30 of 444 (6.8%) patients
whose stools were submitted for C. difficile testing and, during
a 1-week period, from 4 of 157 (2.5%) patients in areas of the
hospital with high vancomycin use. This resulted in an overall
VANC VRE stool colonization rate of 5.7%. We also detected
one patient colonized with a VANA VRE and one colonized
with a VANB VRE. Both isolates were identified as E. faecium
and were detected during the screening of a stool submitted for
C. difficile testing. In comparison, 5 of 100 outpatients in the
community who had submitted stools for routine culture car-
ried VANC VRE in their gastrointestinal tracts, but none were
positive for a VRE of either the vanA or the vanB genotype.

From 1 January to 30 September 1996, 724 nonstool isolates
of enterococcus were recovered from clinical specimens from
538 patients. No VRE of the vanA or vanB genotype were de-
tected in these clinical specimens. However, 10 (1.4%) VANC
VRE isolates were recovered from nine patients (1.7%). This
group included two patients with bacteremia, both cases oc-
curring after a bone marrow transplant, with subsequent fatal
outcomes. The other cases included three patients with polymi-
crobial wound infections, one patient with urosepsis compli-
cating hydronephrosis, and one patient with spontaneous bac-
terial peritonitis who eventually died of hepatic failure. Of the
other two patients, one was colonized with VANC VRE in the
urine and one was colonized in a wound.

Overall, 38 patients at our hospital were identified as colo-
nized or infected with VANC VRE (five patients had both a
stool and a nonstool isolate). The first 25 of these 38 patients
were identified during the period of November 1995 to June
1996. Two of the 25 patients were among the 90 hemodialysis
patients from the artificial kidney unit whose stools were
screened. The other 23 patients included 17 patients identified
only by stool screening and 6 patients with nonstool isolates.
Nine of these patients had no hospital roommate or a room-
mate who had died or been discharged from the hospital.
Stools or rectal swabs from 82 roommates or ward contacts of
the remaining 14 inpatients (10 of whom had diarrhea) were
obtained and screened for VRE. The ward contacts included
patients from the adult intensive-care, hematology, oncology,
and bone marrow transplant units. From these 82 contacts, we
detected six patients who were colonized with VANC VRE
and one carrying a VANA VRE isolate.
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To determine whether there was any genetic relatedness
among the VANC VRE isolates, typing by PFGE was per-
formed. All six VANC VRE isolates from the contacts were
different from each other and the isolates recovered from the
index patients. In fact, all VANC VRE isolates from different
patients in this study were also unique. In contrast, 7 of 8 pa-
tients who had multiple isolates recovered from different stool
specimens carried the same VANC VRE strain for periods of
up to 157 days. Three different VANC VRE strains were re-
covered from the other patient’s stools 28 to 30 days apart. In
comparison, from November 1995 to March 1996, 14 patients
in the intensive-care unit were infected or colonized with am-
picillin-resistant enterococci (ARE). PFGE typing of 10 of
these patient isolates showed that 9 were the same strain.

VANC VRE isolates from 48 of the 49 patients or contacts
(including the 5 patients identified through screening of 100
outpatients in the community) were available for detailed anal-
ysis (Table 1). The other isolate was a motile, nonpigmented
strain with a vancomycin MIC of 12 mg/liter by E test that was
not saved by the laboratory. There were 37 E. gallinarum iso-
lates, 5 E. casseliflavus isolates, 3 E. flavescens isolates, and 1 E.
mundtii isolate. The other two isolates possessed the vanC1
gene and would have been identified as E. gallinarum had they
not been raffinose negative. The vancomycin and teicoplanin
MICs for the isolates are summarized in Table 1.

The clinical features of the patients found to be colonized or
infected with VANC VRE at our hospital are listed in Table 2.
There was no significant difference in any of these features
between cases and controls. There were trends toward a great-
er proportion of patients who had received a broad-spectrum
cephalosporin (34 versus 16%, P 5 0.09) or vancomycin (23
versus 9%, P 5 0.15) and for admissions to the intensive-care
unit during hospitalization (36 versus 18%, P 5 0.09) among
the cases compared to controls. Of the 40 stool carriers receiv-
ing care at our hospital, 13 had a positive stool culture for
VANC VRE within 3 days of admission or were outpatients.

DISCUSSION

Vancomycin resistance in enterococci has become a major
therapeutic and infection control challenge, especially in cen-
ters where the organism has become endemic among high-risk
patients (22). In order to facilitate earlier efficient containment
of the organism, the identification of colonized patients and
certain measures have been recommended for use in hospitals
where VRE have not yet been detected or remain rare. These
measures include screening of all enterococci from clinical
specimens for vancomycin resistance, the periodic surveillance
of stools or rectal swabs from patients at risk (e.g., patients in

the intensive-care unit), and the passive surveillance of stool
samples submitted to the laboratory for C. difficile testing (15).
Although the optimal method of screening stools for VRE has
not yet been established, laboratories commonly utilize media
supplemented with vancomycin (4). As the vancomycin MICs
for some strains of VANB VRE may be in the susceptible or
intermediate range, screening is frequently done with media
supplemented with vancomycin concentrations as low as 6 mg/
liter (20). This is the concentration of vancomycin that is rec-
ommended by the National Committee for Clinical Laboratory
Standards for screening isolates of enterococci for vancomycin
resistance (23). As a result, enterococci intrinsically resistant to
vancomycin may be detected upon screening, and a decision
must be made about the implications for infection control (14,
26).

Our results confirm that VANC VRE are infrequently re-
covered from clinical specimens. We were able to detect vanC
genes in 1.4% of enterococcal isolates. Similarly, Ruoff re-
ported that 2% of 302 consecutive isolates of enterococci from
clinical specimens were identified as either E. gallinarum or E.
casseliflavus (25) with a conventional test scheme. In another
study, of 705 enterococcal isolates collected from eight tertia-
ry-care hospitals, 1.1% were found to be either E. gallinarum or
E. casseliflavus (12). The vancomycin MICs for all of these

TABLE 1. Characteristics of VANC VRE

Species
(no. of isolates)

No.
motile

No. pig-
mented

Geno-
type

MIC
(mg/liter, range) of:

Vanco-
mycin

Teico-
planin

Enterococcus gallinarum (37) 34 0 vanC1 2.0–8.0 ,0.125–1.0
Enterococcus casseliflavus (5) 5 5 vanC2/C3 4.0 0.25–0.5
Enterococcus flavescens (3) 3 3 vanC2/C3 4.0 0.25–0.5
Enterococcus mundtii (1) 0 1 vanC2/C3 4.0 0.5
Probable Enterococcus galli-

naruma (2)
2 0 vanC1 4.0 0.25–0.5

a These isolates would have been identified as Enterococcus gallinarum phe-
notypically, but they were raffinose negative.

TABLE 2. Comparison of clinical features of patients infected
or colonized with VANC VRE and controls (n 5 44)

Clinical feature Cases (%) Controls (%)a

Age in years (mean 6 standard
deviation)

55.6 6 20.3 55.0 6 18.5

Males/females 21/23 20/24
Infection 8 (18) 6 (14)
Community-acquired infection 15 (34) NAb

Days hospitalized prior to screening
(mean 6 standard deviation)

18.7 6 13.6 13.9 6 13.3

Services
Medical 32 (73) 31 (70)
Surgical 12 (27) 13 (30)

Underlying diseases
Malignancy 20 (45) 16 (36)
Hematologic malignancy 8 (18) 6 (14)
Diabetes mellitus 3 (7) 3 (7)
Chronic renal failure 5 (11) 6 (14)
AIDS 5 (11) 2 (5)

Invasive procedures
Central lines 9 (20) 8 (18)
Urinary tract 16 (36) 10 (23)
Abdominal or pelvic surgery 9 (20) 8 (18)

Admission to intensive-care unit
during hospitalization

16 (36) 8 (18)

Death 8 (18) 4 (9)

Antibiotics received
Any 38 (86) 33 (75)
Vancomycin 10 (23) 4 (9)
Narrow- or expanded-spectrum

cephalosporin
10 (23) 17 (39)

Broad-spectrum cephalosporin 15 (34) 7 (16)
Penicillin group 15 (34) 12 (27)
Aminoglycosides 17 (39) 14 (32)
Quinolones 12 (27) 7 (16)

a P was .0.05 for all comparisons between cases and controls.
b NA, not applicable.
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strains were between 2 and 8 mg/liter. However, although they
are infrequently isolated, we and others have documented that
VANC VRE can cause serious invasive infections, including
bacteremia (14, 16).

It appears that approximately 5% of the outpatients in our
community were colonized with VANC VRE in their gastro-
intestinal tracts. Thus, we found similar rates among outpa-
tients in our community and patients who were hospitalized or
receiving care at our hospital. Unfortunately, this study did not
allow us to obtain more clinical information on the outpatients
colonized with VANC VRE. Nevertheless, these results sug-
gest that some patients in the community carry these organisms
and bring them into the hospital upon admission. In fact, one-
third (13 of 40) of the patients receiving care at our hospital
who carried the organism in their stools were shown to have
the organism upon admission or as an outpatient. In our hos-
pital, less than 30% of the stools submitted for C. difficile test-
ing come from outpatients or from inpatients within 72 h of
admission (unpublished data). Perhaps a higher proportion
of the patients at our hospital carrying the organism in their
stools would have been shown to be colonized upon admission
if they had been screened then rather than when C. difficile
testing was requested.

It is possible that our results underestimate the actual car-
riage rate of VANC VRE. Blaimont et al. reported that 8.4%
of patients carried E. gallinarum and 10.5% carried E. casseli-
flavus (3). We did not identify all of the enterococci isolated
from stools to the species level but identified only isolates that
grew on media supplemented with vancomycin. However, it
has been shown that 90 to 100% of E. gallinarum isolates will
grow on media supplemented with 6 mg of vancomycin per
liter, including strains for which vancomycin MICs are as low
as 2 mg/liter (5, 26, 30).

The source or reservoir of VANC VRE remains unknown.
We did not investigate this, but a possibility is the food chain,
since E. gallinarum and E. casseliflavus have been isolated from
farm animals and fresh chickens obtained from grocery stores
in the United States (7, 28). European studies have also re-
ported the isolation of E. faecium with the vanA genotype from
farm animals, especially poultry, although this finding has not
been noted in studies from the United States (2, 7, 17, 28).

A risk factor for colonization or infection with VANC VRE
could not be identified, again supporting the possibility that
these organisms are part of the normal stool flora of the gen-
eral population. It is interesting that although the MICs of
vancomycin for these enterococci are normally higher than
usual, the majority of patients with VANC VRE had not re-
ceived any vancomycin during the previous 3 months; this
contrasts with VANA or VANB VRE, where vancomycin use
has been frequently reported as a risk factor for their acquisi-
tion (13, 15, 22).

Although most VANC VRE-colonized or -infected patients
had diarrhea, we were unable to document any secondary
transmission between patients. A number of contacts did carry
the organism, but the strains they carried differed from the
strains carried by the index patient. In contrast, during a 5-
month period, 9 of 10 patients with ARE in the intensive-care
unit were infected or colonized with the same strain, suggesting
nosocomial transmission between patients. In fact, this strain
was one of the two endemic ARE strains in our hospital that
we have reported on previously (21).

There have not yet been any reported outbreaks involving
VANC VRE, and the vanC genes are not known to be trans-
ferable. These facts and our findings collectively suggest that
additional infection control precautions, such as those recom-
mended for VANA and VANB VRE, may not be necessary in

the management of patients with VANC VRE. The reason
VANC VRE are not readily transmitted between patients, in
contrast to VANA, VANB VRE, or even ARE, is not clear.
Although we did not perform quantitative cultures, patients
colonized with VANA or VANB VRE may shed higher num-
bers of enterococci than patients with VANC VRE and there-
fore may be more likely to have potential for nosocomial
spread (7, 32). Other virulence factors also may enable VANA
and VANB VRE to survive on environmental surfaces for
longer periods of time than VANC VRE, thereby allowing
dissemination of the organisms among patients.

The major implication of these results for the microbiology
laboratory is the need to accurately and quickly differentiate
VANC VRE from strains that carry either the vanA or the
vanB ligase gene. This differentiation has major cost implica-
tions from an infection control perspective. Although PCR is
probably the most accurate method of testing for these genes,
it is not yet readily available or easily incorporated into a
routine diagnostic laboratory. Determination of MICs of van-
comycin by the E test would be helpful but would not discrim-
inate between low-level VANB VRE and VANC VRE. Test-
ing for motility is simple and can discriminate between these
strains, but it may take up to 3 days and is medium dependent
(33). Nonmotile strains of E. gallinarum or E. casseliflavus have
also been reported, and we encountered three such strains (31,
33). Species identification by conventional methods would also
be helpful, but few laboratories use these methods routinely,
relying instead on commercial identification methods, which
may misidentify the species (13). Recently, the use of a methyl-
a-D-glucopyranoside reagent has shown promising results and
may prove valuable (8). At present, a combination of these
methods, such as an E test MIC with either motility or acidi-
fication of methyl-a-D-glucopyranoside, may be the best ap-
proach for laboratories which use routine procedures.

In summary, VANC VRE are infrequently recovered from
clinical specimens but may cause serious invasive infections.
They may colonize a minority of patients, but they do not
appear to have the same implications for infection control as
do the VANA or VANB VRE.
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