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Vancomycin resistant enterococci are important
nosocomial pathogens with variable epidemiological
characteristics. Infections are becoming increasingly
common in American hospitals, although it is rare for
healthy people to carry the bacterium. By contrast,
infection with vancomycin resistant enterococci is
uncommon in European hospitals but many healthy
people carry the bacterium. We describe an outbreak
of vancomycin resistant enterococci infection in a
Dutch hospital that was controlled by costly, labour
intensive infection control measures.1 We also discuss
what should be done to prevent vancomycin resistant
enterococci becoming endemic in European
hospitals.

Patterns of vancomycin resistant
enterococci infection
In the United States, the incidence of infection with
vancomycin resistant enterococci has increased greatly
in the past 10 years. In the national nosocomial infection surveillance study, the proportion of vancomycin
resistant enterococci among enterococcal bloodstream
infections rose from 0% in 1989 to 25.9% in 1999.2
Although the initial rise was observed in intensive care
patients, infections are also common among patients
treated in general hospital wards.2
Enterococci have a low virulence but can cause
serious infections in immunocompromised patients,
such as transplant recipients or those in intensive care
units.3 Infection usually occurs in the abdominal cavity
or urinary tract, and the attributable mortality may be
as high as 30%,4 although these figures have not been
replicated.5 6 New antibiotics (such as linezolid) that are
effective against vancomycin resistant enterococci are
available, but development of resistance has already
been reported.7 Limiting further spread of vancomycin
resistant enterococci has therefore become an important issue in the United States.8
In Europe, outbreaks of vancomycin resistant
enterococci occur infrequently and are rarely accompanied by serious infections. This is despite the presence of
a large reservoir of asymptomatic carriers of vancomycin resistant enterococci in the community. A European
study found vancomycin resistant enterococci in less
than 3% of enterococcal isolates from blood cultures.9 In
the Netherlands, however, 5-10% of healthy people are
colonised with vancomycin resistant enterococci.10 11

Summary points
Vancomycin resistant enterococci have low
virulence but infection is difficult to treat
Infection is endemic in US hospitals but rare in
European hospitals
An outbreak in a Dutch hospital was halted by
strict infection control measures
These measures were expensive and at times
stopped new admissions and surgery
It is unclear whether such strict measures are
justified, and European guidelines are needed

The high community reservoir in Europe has been
linked to the use of avoparcin. This glycopeptide is
closely related to vancomycin and has been used as a
growth promoter in the livestock industry in Europe
but not the United States. In the Netherlands, about
80 000 kg of avoparcin was used yearly until 1997; this
compares with about 1500 kg of vancomycin used to
treat humans in 1996.12 Avoparcin has a strong
selective effect for vancomycin resistant enterococci,
resulting in high levels of carriage in the enterococcal
flora of exposed animals and their environment.11 13 14
The link between use of avoparcin and the community
reservoir is supported by:
x Absence of vancomycin resistant enterococci
among healthy people in the United States15
x Presence of genotypically identical transposons in
animals and their direct carers16 17
x Decrease in the prevalence of colonisation with vancomycin resistant enterococci in healthy Europeans
after avoparcin was banned in 1997.12 18

Outbreak in Utrecht
The University Medical Centre Utrecht is a 1042 bed
teaching hospital. The department of internal
medicine and dermatology has 170 beds in six general
wards and a medical intensive care unit with 10 beds.
It is independently financed for a set number of
patients based on the numbers treated in the unit in
the preceding year, irrespective of their length of stay.
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as possibly infected. Because of space limitations, the
policy meant that at times we could not admit new
patients to the ward. Transfer of patients to other wards
was limited and patients were discharged as soon as
possible.
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Fig 1 Distribution of patients with epidemic strain of vancomycin
resistant Enterococcus faecium within wards of department of
internal medicine and dermatology

No additional funds are provided if more patients are
admitted than are budgeted for, and the budget is cut
if it does not admit the agreed number of patients.
In May 2000, an outbreak of vancomycin resistant
enterococci occurred in a non-university hospital 20
km from Utrecht.19 Two of the presumed source
patients had been treated in our hospital, and we
carried out surveillance of their contacts. Between June
and September 2000, surveillance cultures identified
43 patients in the hospital who were colonised with
vancomycin resistant enterococci, and isolates of 34
belonged to the same clone. This so called epidemic
strain was not found in any of the 600 faecal samples
obtained from contacts who had not been admitted to
hospital. Figure 1 shows that most of the infected
patients were in the nephrology ward (800 admissions
a year; mean length of stay 12 days) or the medical
intensive care unit (600 admissions a year; mean length
of stay 5 days).
The epidemic enterococcal strain contained the
variant esp gene, which is thought to facilitate transmission.20 The department implemented infection control
measures only for patients infected with the epidemic
strain. These measures included the use of gloves and
gowns by healthcare workers, rigorous hand hygiene,
single use of all equipment, and disinfection of rooms
after patients were discharged. All patients in the
affected wards had weekly faecal cultures to detect
colonisation with the epidemic strain and use of
vancomycin was limited as much as possible.
As soon as a case of vancomycin resistant
enterococci infection occurred on a ward, patients
were divided into three categories: those who were
definitely infected; those who were possibly infected;
and newly admitted patients, who were considered
uninfected. Uninfected patients were nursed in
disinfected rooms only, and the three cohorts were
kept separate. Nursing staff were, as far as possible,
divided between the three cohorts to minimise cross
contamination.
Patients classified as possibly colonised were
declared negative after three subsequent faecal
cultures had been free of vancomycin resistant enterococci. If the epidemic strain was detected in a patient in
the negative cohort, the whole cohort was reclassified
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Implementation of the infection control measures
meant that both the general wards and the intensive
care unit had to turn away new admissions on three
occasions. This resulted in a loss of 37 admissions for
the general wards and 11 admissions for the intensive
care unit compared with the same periods in the previous year. This represents a loss of €35 500 (£22 200). It
is unclear if the closure to new admissions affected
patient care or outcome. During this period, 1543 surveillance cultures were obtained (£13 800), and the
costs for gloves, gowns, and disinfection procedures
amounted to £1060, £3130, and £8100 respectively.
The cost of molecular typing was £7300. As a result, the
total costs for the first four months of the outbreak
were £55 590 (less than 1% of the total operating costs
of the department).
Despite all efforts, this outbreak was not completely
controlled over four months, although the number of
new positive patients decreased. The outbreak has
been attributed to a clone with extreme abilities for
transmission.20 However, so far no serious infections
have occurred.

Variable professional response
The need to close wards to new admissions and cancel
routine surgery because no intensive care beds were
available caused considerable debate among the
hospital’s physicians. Some argued that strict infection
control measures were not necessary because enterococci have low virulence; patients’ need for surgery
should therefore have priority. Others thought that the
stringent measures were essential to counter the threat
of endemicity of colonisation with vancomycin
resistant enterococci. A further problem emerged
when colonised patients were well enough to be
discharged to non-university hospitals or nursing
homes closer to home. Some of the institutions refused
to accept these patients because they thought that they
would be unable to implement full infection control
measures and they feared a spread of vancomycin
resistant enterococci infection in their own units.21

Wider implications
The outbreak of vancomycin resistant enterococci has
similarities to the early outbreaks of methicillin resistant
Staphylococcus aureus in the Netherlands in the early
1980s. At this time a strategy of “search and destroy” was
followed, which effectively prevented spread of methicillin resistant S aureus and subsequent infections in Dutch
hospitals.22 There are, however, important epidemiological differences between methicillin resistant S aureus and
vancomycin resistant enterococci. Methicillin resistant
S aureus is more virulent and there is no community
reservoir of carriers. Patients at risk of infection can be
identified and treated and colonisation eradicated.
667
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consensus on control measures should be reached and
guidelines drawn up on how to approach hospital
outbreaks before these bacteria become endemic in
Europe’s hospitals.
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Fig 2 Electron microscope image of enterococci
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The outbreaks of vancomycin resistant enterococci
have created a new dilemma. With the American
experience in mind, many doctors may agree that
spread of these multiple resistant bacteria should be
prevented. Half hearted infection control measures are
likely to result in further nosocomial spread, which will
eventually result in an increase in infections. On the
other hand, a rigorous infection and control policy will
result in extensive patient discomfort, increased
workload for healthcare workers, and substantial extra
costs for healthcare organisations. Whether such a full
scale effort should be made to control a microorganism that is considerably less virulent than methicillin resistant S aureus is debatable.
We believe that national, and possibly European,
guidelines to control the spread of vancomycin
resistant enterococci should be drawn up because
patients are often transferred between hospitals. The
large community reservoir of vancomycin resistant
enterococci in the Netherlands means that a strategy
based on the results of genotyping, as practised in our
hospital, is likely to be preferable. Such a strategy will,
however, require more epidemiological data on the
nature of hospital outbreaks. If the genotypes of vancomycin resistant enterococci responsible for most
hospital outbreaks can be identified, reliable and rapid
genotyping methods must be developed (which will
certainly generate extra costs) and a reference centre
established. The alternative is to implement rigorous
infection control measures for all patients found to be
carrying vancomycin resistant enterococci. This could
be up to 5% of patients.
In the United States, guidelines to limit further
spread of vancomycin resistant enterococci were
formulated when colonisation was already endemic in
many hospitals.23 Although these guidelines have
proved sufficient to control outbreaks and reduce
endemicity,24 25 the incidence of infection is still
increasing.2 We therefore propose that a European
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