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Editorial

Control of Vancomycin-Resistant Enterococci: It Is
Important, It Is Possible, and It Is Cost-Effective

C. Glen Mayhall, MD

Clinical isolates of enterococci resistant to van-
comycin were first detected in Europe in 1986 and report-
ed in 1988.12 By 1989, vancomycin-resistant enterococci
(VRE) were being recovered from cultures of clinical spec-
imens in the United States, and by 1993, VRE made up 7.9%
of nosocomial enterococci reported by hospitals in the
National Nosocomial Infections Surveillance System of the
Centers for Disease Control and Prevention (CDC).3 In the
past decade, VRE have spread throughout the country, and
the only places where they have not been found are proba-
bly in places where no one has looked.

Although work remains to be done, the epidemiolo-
gy of nosocomial VRE is well understood. The most impor-
tant reservoir is the colonized gastrointestinal tracts of
patients. VRE are transmitted between patients by the con-
taminated hands and clothes of healthcare workers and
perhaps indirectly from contamination of the environment,
particularly when at least one patient has diarrhea.*® VRE
have been shown to survive for prolonged periods of time
in the environment, and an outbreak in a burn unit
recurred after 5 weeks from an electrocardiogram lead that
had been contaminated by a colonized patient 38 days
before VRE was cultured from the lead on the second
patient.%® Risk factors for acquisition of VRE include treat-
ment with vancomycin®!® and cephalosporins,'*!2 receipt of
enteral feedings,'*® sucralfate,’® or antacids,®® coloniza-
tion pressure,! and proximity to previously unisolated
patients with VRE.!4

On the basis of the epidemiology of VRE, in 1995 the
Hospital Infection Control Practices Advisory Committee

(HICPAC) of the CDC published recommendations for pre-
venting the spread of vancomycin resistance.’® The major
elements of the recommendations include control of van-
comycin use, early detection of VRE in patient populations,
and rectal surveillance cultures to detect patients colonized
with VRE followed by contact isolation of colonized patients
using gowns and gloves. Since their publication, these rec-
ommendations have been adopted by many institutions for
the control of VRE. However, some investigators have sug-
gested that rectal surveillance cultures are costly and time
consuming!®'® or that the control measures are ineffec-
tive.1%20 VRE apparently were endemic in the hospitals of
the authors of three of these publications.!®171% In two of
the publications, the authors questioned whether the
HICPAC/CDC recommendations for control of VRE would
likely be effective in preventing the spread of these resis-
tant microorganisms.'%? One group of investigators men-
tioned that a similar infection control strategy failed to
control methicillin-resistant Staphylococcus aureus and
therefore would be unlikely to control VRE.?

It is unfortunate that such publications may have a
negative effect on hospital epidemiologists and infection
control practitioners faced with the responsibility for con-
trol of VRE in their hospitals. This is particularly unfortu-
nate given the number of published accounts of control of
VRE using the control measures recommended by
HICPAC/CDC whether these measures were applied
before or after publication of the HICPAC/CDC recom-
mendations. The number of these publications greatly
exceeds the number of published reports of failure of the
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measures recommended by HICPAC/CDC.481421-30 The
HICPAC/CDC recommendations have been effective in
controlling VRE in many different clinical settings, includ-
ing a burn unit,? a cardiothoracic intensive care unit,2! an
oncology intensive care unit,?® a surgical intensive care
unit,2® a neonatal intensive care unit,*® pediatric patients,” a
renal unit,?* an adult oncology unit,?® and a pediatric oncol-
ogy unit.?® The recommendations have been successfully
applied in the United States,*%1421232730 the United
Kingdom,?*%* and South Africa.?® The recommendations
proved effective when used in a country with limited
resources.? The recommendations worked well when a
polymerase chain reaction assay was used to detect VRE in
rectal specimens in place of cultures.®! In their most exten-
sive test, the recommendations were effective in control-
ling VRE in 32 healthcare facilities in the Siouxland region
of Iowa, Nebraska, and South Dakota.?” Seldom has any set
of recommendations been so thoroughly tested and
proven. They are effective when they are applied as
designed.

Even if the HICPAC/CDC recommendations are
effective in controlling the spread of VRE, the argument is
often made that it is not necessary to control VRE. After all,
VRE are only normal flora with vancomycin resistance.
They are not invasive and seldom cause serious disease.
However, the preponderance of studies on VRE bacteremia
suggest otherwise. Four studies showed a significant rela-
tionship between VRE bacteremia and a fatal outcome
whether patients with VRE bacteremia were compared with
patients with no bacteremia®® or with patients with bac-
teremia caused by vancomycin-sensitive enterococci.’> [n
two studies, VRE bacteremia was noted to often be persis-
tent®37 and refractory to treatment.? In one study, the cost
of bacteremia due to VRE was more than $27,000 higher
than the cost of bacteremia due to vancomycin-sensitive
enterococci.® Regardless of whether clinicians believe that
VRE is a significant pathogen, all would feel compelled to
treat a confirmed VRE bacteremia. Therapy will essentially
always be with one of two expensive antimicrobial agents—
quinupristin/dalfopristin or linezolid.

Although the effectiveness of the HICPAC/CDC rec-
ommendations in controlling the spread of VRE is already
well documented, two articles in this issue of Infection
Control and Hospital Epidemiology make significant contri-
butions in two areas of VRE control. In the first article,
Srinivasan et al. provide evidence that gowns and gloves
provide significantly more protection than gloves alone
against transmission of VRE, lending further support to the
recommendations for the use of gowns and gloves in the
HICPAC/CDC recommendations.®® These authors exam-
ined the effects of gowns and gloves for 3 months in a med-
ical intensive care unit followed by a 3-month period during
which only gloves were used. Patients enrolled in the two
periods did not differ significantly regarding age, gender,
race, treatment with antibiotics, or underlying diseases.
The VRE acquisition rate was 1.80 cases per 100 days at
risk during the gown and gloves period versus 3.78 cases
per 100 days at risk during the gloves only period.
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Multivariate analysis using a proportional hazards model
revealed a significantly higher rate of transmission of VRE
during the gloves only period compared with the gown and
gloves period (hazard ratio, 2.5; 95% confidence interval,
1.2 t0 5.3; P=.02).

The findings in this study differ from those of a study
previously published by Slaughter et al. in which there was
no observed difference in transmission of VRE in a medical
intensive care unit when gloves alone versus gowns and
gloves were used to prevent the spread of VRE.1
Srinivasan et al. suggest that the differences in the findings
of the two studies may be due to the low prevalence of envi-
ronmental contamination (6.3%) in the medical intensive
care unit studied by Slaughter et al. and also due to differ-
ences in study design. In the latter study, the two popula-
tions studied (gloves versus gowns and gloves) were pre-
sent in the medical intensive care unit at the same time, in
contrast to the study of Srinivasan et al. in which the two
populations were studied sequentially. Other investigators
should try to reproduce these results in similarly designed
studies but with a larger number of patients and more
extensive efforts to control for confounding due to use of
nasoenteric tubes, enteric feeding, medications that effect
gastrointestinal tract function, nurse—patient ratios, degree
of environmental contamination, and measurement of com-
pliance with gown and gloves use.

In another article published in this issue, Muto et al.
provide evidence that control of VRE using the
HICPAC/CDC recommendations is not only possible, it is
cost-effective.®® These investigators did a comparative
study using their institution and another university hospital
in the same region. The latter hospital was chosen because
of similarities with the authors’ hospital regarding number
of beds, number of admissions, and services offered.
During the 2 years used for comparison, 1 VRE bacteremia
occurred at the authors’ hospital and 29 at the other hospi-
tal. After careful estimates of the costs for additional med-
ical care for VRE bacteremias and of the costs of applying
the HICPAC/CDC recommendations for control of VRE,
the authors observed that the costs of the bacteremias
were threefold greater than the costs of the control pro-
gram. Because of the magnitude of the differences, even if
there were errors in some of the authors’ estimates, it
seems likely that control would still be less expensive than
treatment of bacteremias.

Thus, not only has it been documented that applica-
tion of the HICPAC/CDC recommendations for the control
of VRE is effective, but now data from two articles in this
issue support a key recommendation in the HICPAC/CDC
recommendations (ie, use of both gowns and gloves for
barrier precautions) and indicate that use of the recom-
mendations is also cost-effective.

If all of the above is not reason enough to adopt the
HICPAC/CDC recommendations for control of VRE, the
possibility that VRE may transfer genetic elements that
code for vancomycin resistance to strains of methicillin-
resistant S. aureus, present at the same time in patients col-
onized with VRE, should also provide a strong impetus for
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implementation of these control measures. The vanA gene
has been transferred in vitro from Enterococcus faecalis to
S. aureus,” and was observed for the first time in a clinical
isolate of S. aureus in Michigan in June 2002.4! This isolate
was found in a patient who had had methicillin-resistant S.
aureus and VRE, the situation in which it had been antici-
pated that this might occur.

There has been a certain malaise in the hospital epi-
demiology and infection control community about the need
to control the spread of VRE. This seems to stem from a
belief that VRE are not pathogenic, that it is impossible to
prevent spread in hospital populations, and that control of
VRE is not cost-effective. There are data from several stud-
ies that document the pathogenicity of VRE and a large
number of studies showing that VRE can be controlled by
use of the HICPAC/CDC recommendations. Now there are
data that further document the cost-effectiveness of con-
trol.

It is time for a renewed effort to control VRE. It is
important, it is possible, and it is cost-effective. These rec-
ommendations should be strongly supported by the
Society for Healthcare Epidemiology of American (SHEA)
and the Association for Professionals in Infection Control
and Epidemiology (APIC). In the absence of new data
indicating that the control measures included in the 1995
HICPAC recommendations are ineffective (when used as
described in the recommendations), the major elements
should remain unchanged when and if the recommenda-
tions are revised. Because gowns and gloves are impor-
tant for effective control, active surveillance cultures
become critically necessary. This is because one cannot
know when to use these barriers unless colonized
patients are identified. In one recent study, 95% of VRE-
colonized patients never had a positive clinical microbiol-
ogy culture.*? For this reason, a program of active sur-
veillance cultures for patients at risk of carriage must be
recommended to guide the use of contact precautions in
every healthcare facility.
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