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Should clinicians worry about vancomycin-resistant Enterococcus
bloodstream infections?
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The clinical significance of vancomycin-resistant Entero-
coccus (VRE) infections has been debated for many years.
An article in this issue of the journal by Dubberke and co-
workers (Vancomycin-resistant enterococcal bloodstream
infections on a hematopoietic stem cell transplant unit: are
the sick getting sicker?) addresses this question. This is a
retrospective cohort study of patients with hematologic
malignancies and recipients of hematopoietic stem cell
transplant (HSCT) who developed nosocomial VRE
bloodstream infections (BSIs) over the course of almost 7
years at Barnes-Jewish Hospital. Data regarding VRE
infections in this highly immunosuppressed population has
been sparse,1,2 and this paper, reporting the characteristics
and outcomes of 60 patients who suffered 68 VRE BSIs,
represents the largest published series of VRE BSIs in this
population to date.3

Infections with gram-positive bacteria are a major cause
of morbidity in stem cell transplant recipients. Chemother-
apy-induced neutropenia and mucositis, heavy exposure to
prophylactic antimicrobials with limited gram-positive
bacterial coverage and near universal use of central venous
catheters predispose HSCT recipients to gram-positive
bacteremia. Additionally, these patients frequently have
had numerous hospitalizations with many courses of
antibiotics that can promote the emergence and overgrowth
of resistant colonizing flora. Lastly, because these patients
are often seriously ill, they require extensive contact with
health-care providers who through contamination of their
hands, clothing and equipment represent the vector of
transmission for resistant gram-positive organisms in
health-care facilities. Taken together, these features place
HSCT recipients at high risk for colonization and
subsequent infection with resistant pathogens such as
methicillin-resistant Staphylococcus aureus (MRSA) and
VRE.4

VRE was first described in the HSCT patient population
in 1991.5 Since then, there have been numerous reports
documenting the increased rate of colonization of HSCT
with VRE (4.9–50%)6,7 and a subsequent rise in the
frequency of VRE infections.8,9 These infections tend to
occur early in the post-transplant period, typically before
engraftment.2 Data on the clinical course of these infections
has been conflicting with mortality rates attributed to
VRE ranging fromB1010 to 100%.2 A recent meta-analysis
clearly documented that VRE, particularly in immuno-
suppressed patients, was independently associated with

increased mortality among patients with enterococcal
bloodstream infections.11,12

Also problematic is the lack of proven, safe and effective
regimens in this population to treat VRE infections, which
may contribute to a delay in the initiation of appropriate
therapy. Additionally, many patients are treated with
bacteriostatic regimens instead of bacteriocidal combina-
tions because of concern for toxicity, which may also
contribute towards the morbidity and mortality associated
with VRE infections. A recently published study comparing
the efficacy and safety of linezolid to that of vancomycin
for use among febrile neutropenic patients with cancer
revealed a delayed recovery of absolute neutrophil counts
among those who had received linezolid; however, this
phenomenon did not seem to interfere with recovery from
bacterial infection.13 Furthermore, alternative agents such
as daptomycin and quinupristin/dalfopristin have not been
assessed for efficacy or safety in the immunosuppressed
population. Studies are needed to better define the optimal
management strategy of VRE infections in this unique
population.
The study by Dubberke et al.3 provides some valuable

epidemiologic information regarding the characteristics
and outcomes of the patients who developed VRE BSI.
Thirteen percent of patients known to be enterically
colonized with VRE went on to develop a subsequent
VRE BSI and remained bacteremic from 1 to 9 days. The
majority of patients who suffered VRE BSI were acute
leukemics, particularly those with relapsed or refractory
disease. Additionally, among allograft recipients who
developed infection, 42% had acute graft-versus-host
disease (GVHD) at one or more sites and 32% had chronic
GVHD. Other infections and antibiotic exposure were
common preceding the VRE BSI and mucocutaneous
barrier disruption was almost always present. These
findings build on previous studies and refine our under-
standing of risk factors for VRE infection among the
immunosuppressed.
The authors concluded that among patients with

hematologic malignancies or HSCT, VRE may not have
the behavior of a virulent pathogen and VRE BSI may
simply be a marker of these patients’ already existing
critical medical condition.3 The evidence presented to
support this conclusion was (1) the assessment that only
four deaths among bacteremic patients were felt to be
directly attributable to the VRE BSI, even though 32
patients with infection died, (2) there was no significant
change in the APACHE II score before VRE BSI and
within 48 h of VRE BSI to signify an acute clinical
deterioration and (3) the fact that seven of 10 patients
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diagnosed with VRE BSI, who did not receive specific
therapy directed towards their infection, did not develop
recurrent VRE BSI (although three died within 48 h of
acquiring their BSI).
The mortality rate attributable to VRE BSI in this study

was 6.7% (4/60). Although lower than most studies
assessing this outcome, some clinicians would consider this
to be a worrisome finding that is clinically significant.
Additionally, there was no discussion of the added
morbidity and/or hospital cost associated with the VRE
infections, nor was there a discussion regarding what the
cause of death was attributable to among the other 28
patients who died. The study gives significant weight to the
change in the APACHE II score, but does not take into
account the fact that only 50% of patients were on
appropriate antibiotics during the first 48 h. If the rate of
change of the APACHE II score was equal but in the
opposite direction in these two groups, no difference would
be seen if only the entire group was studied.
Factors found through multivariable analysis to be

significantly associated with death among patients with
VRE BSI in this study were age, hospitalization within the
previous 30 days, Eastern Cooperative Oncology Group
(ECOG) score X2 on admission, transplant status, admis-
sion for GVHD, pneumonia, receipt of non-prophylactic
anti-fungals or anti-anaerobic antibiotics, mechanical
ventilation, acute neurologic dysfunction, total parenteral
nutrition (TPN), APACHE II score, treatment of the VRE
BSI with chloramphenicol and non-removal of the central
venous catheter; however, if only 32 deaths occurred (the
outcome of interest), some would argue that the multi-
variable analysis only had the power to assess three (or four
at the most) variables in a reliable manner and some of
these associations may have been seen by chance alone.14

The authors correctly state that the study had several
limitations such as limited objective methods to control for
complexity and severity of underlying illness, and the
impact of effective therapy over time; however, the most
disturbing limitation of the study is the lack of a control
group, which makes any comparative statement regarding
whether VRE BSI were more deadly among this patient
population impossible. Without making comparisons to
controls, one should not conclude, as the authors have, that
‘VRE does not have the behavior of a virulent pathogen
and that VRE BSI may simply be a marker of disease
severity in patients at high-risk for mortality’.3

Lastly, an important finding of this study was the change
in the rate of VRE BSI relative to the use of contact
precautions (gowns and gloves) to care for patients
colonized or infected with the organism. A program of
surveillance, which included assessing for VRE coloniza-
tion when stool was sent for Clostridium difficile testing,
was also carried out. This surveillance and use of contact
precautions began before the study period and the VRE
BSI rate was maintained at 0.6–0.9 VRE BSI per 1000
patient days until 1998 when, because of cost concerns, this
practice was abandoned and only gloves were required to
care for VRE colonized or infected patients. This was
followed by a significantly increased rate of VRE BSI to
2.1 per 1000 patient days. This increase prompted the
reinstitution of the control program and the result was

another significant decrease in the VRE BSI rate to 1.3 per
1000 patient days. This is perhaps one of the most
important findings of this study that deserves further
discussion.
The measures used to control resistant gram-positive

organisms in hospitals have been debated for many years.
Some would argue that conducting surveillance in order to
identify patients colonized with resistant gram-positive
pathogens and then caring for those patients with contact
precautions is either too costly or simply does not work.
Others would argue just the opposite: that a program of
surveillance and the use of contact precautions can
significantly decrease the rate of resistant gram-positive
organisms (and thus infections) in a health-care facility in a
cost-effective manner.
The most important reason why resistant gram-positive

organisms have increased in many health-care facilities
is that these organisms are spread from patient to patient
via the transient contamination of health-care workers
hands,15–17 apparel,16 personal equipment18 or medical
equipment.16,19 Clinicians frequently do not wash their
hands20 and almost never disinfect their equipment between
patient contacts. Patients, with severe illness, who require
more antibiotics and more intense nursing or physician
contact, are particularly at risk for acquiring these
pathogens. Even though prudent antibiotic use and
increased hand hygiene rates likely will help, reducing
patient to patient spread through the use of surveillance
culturing to identify the colonized reservoir and contact
precautions to care for those colonized has been repeatedly
associated with control of resistant gram-positive organ-
isms.21 In a study which controlled for antimicrobial
therapy, colonization pressure and spread from other
colonized patients was the single most important predictor
of a patient becoming colonized by VRE22 but, in another
study, during a clonal VRE outbreak, being in close
proximity to a VRE-colonized patient who was being cared
for in contact isolation was not a risk factor for VRE
acquisition.23 At least 12 published studies have described
control of spread of endemic VRE,24–35 most without the
use of antibiotic control as an adjunctive measure.
Multiple studies have documented higher morbidity,

mortality and financial costs associated with nosocomial
infections due to VRE than with infections due to
susceptible strains of the same species,12,36 but some have
questioned the cost-effectiveness of using surveillance
cultures to identify and isolate all colonized patients.
Studies assessing this for control of VRE have been
conducted, each concluding that investing in a program
to control spread by use of surveillance cultures and
contact precautions was less expensive than taking no
effective measures and allowing rates of VRE to continue
to increase,25,35,37 usually because lower rates of infections
were the ultimate outcome.
In conclusion, we are concerned that some who read this

paper may conclude that VRE is not a significant pathogen
and therefore does not warrant aggressive measures to
identify and treat those who have it. The data provided
only allows the conclusion that VRE may be a marker of
severe illness but not that VRE is not associated with severe
outcomes. Future studies with appropriate control groups
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would be necessary to address this issue. In the mean time,
the majority of studies carried out to assess outcomes
among patients with VRE infections would suggest that
prolonged bacteremia, prolonged hospital stay and in-
creased risk of death are common among those with VRE
infections and clinicians should worry about VRE infec-
tions and strive to help control the spread of the organism.
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