
(2% chlorhexidine washes, 2% mupirocin ointment intranasally
and oral doxycycline and rifampin) or no treatment. At three
months, 32% of those not treated were MRSA culture negative at
3 months compared to 74% of those treated. Fifty-four percent of
the treated subjects were still MRSA culture negative at 8
months.49 Lastly, standard infection control practices should
always be employed, including hand-washing, wearing gloves
when managing wounds, and wearing gowns and eye protection
during procedures at risk for contamination with body fluids.26

Vancomycin-Resistant Enterococci (VRE)
Introduction. Traditionally, vancomycin-resistant Entero-

cocci (VRE) has been most prevalent within inpatient settings.
However, the emergency department cares for many patients
from long-term care facilities who are colonized or infected
with VRE, and therefore serves as a portal of entry for its
spread. Furthermore, the control of VRE is imperative to prevent
the eventual transmission of vancomycin resistance to S. aureus,
a virulent organism that is widespread in the patient population
serviced in the emergency department. Unfortunately, strains of
S. aureus exhibiting intermediate resistance to vancomycin have
now been isolated,50-55 and it is only a matter of time before this
principal drug for the treatment of serious MRSA infections is
ineffective. With the capacity to transfer vancomycin resistance
to S. aureus, the prolonged survival in the environment, and the
ability to overcome infection-control measures, VRE represents
an important infectious disease threat, even in the emergency
department.48

Microbiology. Enterococci, previously classified as group D
streptococci, are gram-positive bacteria, and account for approxi-
mately 10% of all nosocomial infections.56 E. faecalis and E. fae-
cium cause most human infections, with E. faecalis being the
most common cause of vancomycin resistant enterococci (VRE)-
related infections.56

Enterococci comprise part of the normal gastrointestinal tract
flora. They have also been cultured from the female genitouri-
nary tract and other skin sites, including the axilla, mouth, and
hands due to fecal shedding.56-58

Epidemiology. Intestinal colonization is the most common
clinical manifestation of VRE.59 Colonization does not result in
any symptoms and may persist for months, which is significant
because colonized patients serve as a reservoir for the transmis-

sion of VRE.48,58 Patients at high risk for colonization include the
severely ill, those in close proximity to others who are colonized,
especially those with diarrhea, and those receiving multiple and
prolonged courses of antibiotics, in particular vancomycin and
cephalosporins.57,59 Organ transplant recipients and oncology
patients are at exceptionally increased risk.48 The usual risk fac-
tors for VRE become unimportant when greater than 50% of a
patient population is colonized. When colonization pressure is
this high, even health care workers and their household members
are at risk of becoming colonized with VRE resulting in spread
into the general community.59

Residents of long-term care facilities are an important reser-
voir for VRE. One study found that 45% of patients admitted to
an acute care hospital from a long-term care facility had rectal
colonization with VRE.57

Clinical Disease. Infection with VRE follows colonization.48

The most common sites of infection include the urinary tract and
the bloodstream.57 Urinary tract infections caused by VRE are usu-
ally associated with urinary instrumentation and include cystitis,
pyelonephritis, prostatitis, and perinephric abscess.48 Rarely,
patients have developed endocarditis from previous genitourinary
tract infection with VRE.56,60 Risk factors for VRE bacteremia
include hemodialysis, organ transplantation, chemotherapy, sur-
gery, parenteral nutrition, and neutropenia.48,59 Mortality rates for
patients with VRE bacteremia can be as high as 70% in liver trans-
plant patients and in those who are critically ill.48 Intravascular
catheter-related sepsis has occurred due to the high prevalence of
skin colonization among patients with VRE.48 Meningitis, pleural
space and skin or soft-tissue infections have also been reported.48

Management. Controlling the spread of VRE in the health
care environment is challenging. Transmission is through direct
contact, but VRE can also be transferred from environmental sur-
faces to patients. A recent study found that health care workers in
an ICU spread VRE from a contaminated to an uncontaminated
part of a patient’s room in nearly 1 in 10 encounters, despite the
use of contact precautions.48 In addition, studies have found that
VRE are capable of surviving for days to weeks on environmen-
tal surfaces and have been isolated from nearly every surface in
health care facilities, including monitoring devices (cardiac mon-
itors, wall-mounted control panels), patient equipment (stetho-
scopes, blood pressure cuffs, thermometers), other medical
equipment (IV poles, ventilators, automated medication dis-
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Table 3. Antibiotic Choices in Vancomycin-Resistant Enterococci (VRE) Infections

DRUG ADULT DOSE COMMENTS

Linezolid (Zyvox) 600 mg po/IV bid Current drug of choice for both E. faecium and 
E. faecalis
Resistance emerging
Major side effect is bone marrow suppression

Quinupristin/dalfopristin 7.5 mg/kg IV q8h Effective for E. faecium
(Synercid) Administered through central line

Major side effect is arthralgias and myalgias


