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Prevalence of and Risk Factors for 
Colonization With Vancomycin-Resistant 
Enterococcus Among Human 
Immunodeficiency Virus-Positive 
Outpatients 

TO THE EDITOR—Patients infected with human immu­
nodeficiency virus (HIV) are at increased risk for infection 
with both typical community-acquired pathogens and drug-
resistant organisms. HIV-positive patients often receive an­
tibiotic therapy and have frequent contact with the healthcare 
system, both of which are factors that have been associated 
with an increased risk of infection with vancomycin-resistant 
enterococcus (VRE) in other populations.1'2 One study of 
hospitalized patients with enterococcal bacteremia showed 
that they were more likely to be infected with vancomycin-
resistant strains if they were HIV positive or had a history 
of AIDS.1 

In spite of the clinical importance of colonization as a 
precursor to infection with drug-resistant pathogens,2,3 little 
is known about the frequency with which HIV-positive out­
patients are colonized with VRE. Moreover, specific risk fac­
tors for carriage have not been elucidated in this population. 
The present study was performed to determine the prevalence 
of VRE colonization among HIV-positive patients visiting an 
ambulatory clinic. The objectives were to assess the overall 
percentage of VRE carriage, as determined by analysis of 
perirectal swab specimens, and to characterize patients who 
may be at increased risk of VRE colonization. 

After approval by the Institutional Review Board, the study 
was performed at the University of Chicago Infectious Dis­
eases Clinic (Chicago, IL). From November 2003 through 
April 2004, HIV-positive patients seen during routine care at 
the clinic were considered for inclusion in the study. For 
patients who provided consent, a perirectal swab specimen 
was obtained using the Sterile BBL CultureSwab Plus collec­
tion system (Becton, Dickinson, and Company). The swab 
was dipped into sterile water, applied to the anal verge, and 
placed into transport culture media. Because colonization 
status was not known prior to collection of the swab speci­
mens, no additional measures beyond standard precautions 
were followed in the care of these patients. Multiple swab 
specimens were obtained during a clinic session, and all of 

them were transported to the microbiology laboratory to­
gether. Swabs were inoculated on enterococcosel plates and 
were examined daily. Colonies that were morphologically sug­
gestive of enterococcal species underwent biochemical ex­
amination to confirm identity, and susceptibility to vanco­
mycin was confirmed by use of Etest (AB Biodisk). Swab 
results were made available to healthcare providers. Patients 
were notified of their carriage status at the time of the sub­
sequent clinic visit. VRE isolates were incubated on blood 
agar plates and were stored at — 70°C in a freezer until ge-
notypic analysis was performed. After subculturing twice to 
blood agar plates, genomic DNA was extracted, digested using 
Smal, and subjected to pulsed-field gel electrophoresis.4'5 Im­
ages of band patterns were acquired by use of the GelDoc2000 
system (BioRad) and were compared with each other, to as­
certain relatedness, by use of the Bionumerics interpretation 
software package (Applied Maths). 

After the swab specimen was obtained, the patient's in­
formation (ie, demographic characteristics, dates of recent 
hospitalization, medication use, and immunologic and vi-
rologic status) was extracted from the clinic chart and elec­
tronic medical records. Comparison of patient characteristics 
was performed using the Wilcoxon rank sum test for con­
tinuous variables and Fischer's exact test for dichotomous 
variables. 

Eighty-five HIV-positive patients provided consent and 
were included in this study (Table). Four (4.7%) of the 85 
patients studied were found to be colonized with VRE. None 
of the colonized patients demonstrated signs or symptoms of 
active infection with VRE. In comparison with VRE-negative 
control patients, colonized patients were significantly more 
likely to be receiving trimethoprim-sulfamethoxazole pro­
phylaxis (P = .05), to have a lower nadir CD4 cell count 
(median, 20 vs 166 cells/mm3; P = .05), to have a lower 
recent CD4 cell count (median, 136 vs 401 cells/mm3; P = 
.02), and to have been hospitalized more recently (median, 
68 vs 440 days since last hospitalization; P = .02). Results of 
pulsed-field gel electrophoresis demonstrated that the 4 VRE 
isolates were not genetically related. 

The prevalence of colonization with VRE in the population 
studied was low but was higher than reported elsewhere 
among HIV-positive outpatients. In an earlier study of fecal 
VRE carriage in 89 HIV-positive outpatients, none was found 
to be colonized with VRE.6 The prevalence of VRE coloni­
zation observed in the present study is comparable to that 
observed for methicillin-resistant Staphylococcus aureus in 
HIV-positive outpatients in 2 earlier studies.7'8 In addition, 
the level of VRE colonization described here is similar to 
those reported for other high-risk populations, such as pa­
tients awaiting solid-organ transplant.9 

The risk factors for VRE colonization suggested here are 
also similar to those reported elsewhere for other outpatient 
groups colonized with drug-resistant pathogens. Carriage of 
drug-resistant bacteria has been consistently shown to be 
more likely among patients with extensive exposure to an-
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T A B L E . Characteristics of Human Immunodeficiency Virus (HlV)-Positive Outpatients, 
both With and Without Concomitant Vancomycin-Resistant Enterococcus (VRE) 
Colonization 

Characteristic 

Demographic 
Female sex 
Age, years 
Black race 
Heterosexual HIV acquisition 
History of AIDS 

Hospitalization 
Time since last hospitalization, days 
Duration of last hospitalization, days 
During the previous 90 days 
During the previous 180 days 
During the previous year 

Antibiotic use 
At the time the swab specimen was obtained 

All antibiotics 
Trimethoprim-sulfamethoxazole prophylaxis 

During the previous 90 days 
During the previous 180 days 

Receiving HAART 
Immune status 

Recent CD4 cell count, cells/mm3 

Nadir CD4 cell count, cells/mm3 

Viral status 
Recent viral load, copies/mL 
Zenith viral load, copies/mL 
Sustained viral suppression 

VRE-Positive 
Patients 

(n = 4) 

3 (75) 
39 

4 (100) 
3 (75) 

4 (100) 

68 
11.5 

2 (50) 
3 (75) 

4 (100) 

3 (75) 
3 (75) 
3 (75 ) 
3 (75) 

4 (100) 

136 
20 

12,953 
44,478 
0 ( 0 ) 

VRE-Negative 
Patients 
(« = 81) 

33 (41) 

43 
72 (89) 
39 (48) 
46 (57) 

440 
3 

37 (46) 
42 (52) 
54 (67) 

27 (33) 
18 (22) 
30 (37) 
33 (41) 
60 (74) 

401 
166 

87 
34,949 
35 (44) 

P 

.31 

.98 
1.0 
.36 
.14 

.02 

.14 
1.0 
.62 
.30 

.12 

.05 

.29 

.31 

.57 

.02 

.05 

.25 

.90 

.14 

NOTE. Data are no. (%) of patients or median value. HAART = highly active antiretroviral therapy. 

tibiotics, severe chronic disease, and more-frequent hospi­
talization or healthcare contacts.2'3'7"9 Although advanced im­
mune suppression may be independently associated with VRE 
colonization among HIV-positive outpatients, in the present 
study, the specific risk attributed to low CD4 cell counts may 
actually be a function of other risk factors that may have 
resulted in patients' having more-frequent contact with the 
healthcare system, thus increasing their risk of acquiring VRE. 
Because the present study was not designed to follow up 
colonized patients longitudinally, a prospective study of VRE 
colonization in a larger group of patients would be required 
to fully understand carriage of drug-resistant bacteria and 
associated risk factors among HIV-positive outpatients. 

The finding of 4.7% prevalence of VRE carriage in this 
population of patients raises concerns with regard to infection 
control in the outpatient setting, even though genotypic anal­
ysis did not demonstrate evidence for horizontal transmission 
in the cohort studied. As the frequency with which drug-
resistant pathogens are encountered outside of the hospital 
increases, a greater emphasis on infection control in the out­
patient setting may be needed. Although the use of gowns 
and gloves has been found to be cost effective in the intensive 

care unit,10 there are, as yet, no data to support such practices 
in outpatient clinics. Future prospective studies of cohorts of 
high-risk outpatients are needed to evaluate the potential ben­
efit of various infection control interventions in these 
populations. 
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Colonization by Antibiotic-Resistant 
Gram-Negative Bacteria and Appropriate 
Empirical Antibiotic Therapy in Intensive 
Care Unit Patients 

TO T H E EDITOR—The June 2005 issue of the journal 
included an article by Blot et al.1 that described the potential 
relationship between prior colonization and appropriate em­
pirical antibiotic therapy for infection with some antibiotic-
resistant gram-negative bacteria in intensive care unit (ICU) 
patients. The authors defined prior colonization as "the pres­
ence (detected 2 or more days before the onset of bacteremia 
and during the ICU stay) of the same antibiotic-resistant 
gram-negative bacteria in colonization and subsequent blood 
cultures."1(p576) 

In light of this definition, we understand that patients who 
had been previously colonized by an antibiotic-resistant 
gram-negative bacterium and subsequently had bacteremia 
caused by a different antibiotic-resistant gram-negative bac­
terium may have been included in the group without prior 
colonization by any antibiotic-resistant gram-negative mi­
croorganism. If this is the case, then the analysis of the impact 

that colonization status had on the rate of appropriate initial 
antibiotic therapy is not accurate. 

On the same page, Blot et al.1(p576) defined antibiotic therapy 
as appropriate when it included "an in vitro effective anti­
biotic." It is known that some gram-negative bacteria—such 
as Klebsiella species, Escherichia coli, and many others—may 
be producers of extended-spectrum /3-lactamases2"6 and that 
this may lead to false-positive findings of in vitro suscepti­
bility to some /3-lactams, including cefuroxime or cefepime, 
both of which were used for empirical antibiotic therapy at 
the study institution. Therefore, it is possible that some of 
the patients who had bacteremia caused by any such bacteria 
may have been improperly classified as having received ap­
propriate initial empirical antibiotic therapy, because of false-
positive findings of in vitro susceptibility to a /3-lactam even­
tually prescribed. Again, if this is the case, then the analysis 
of the impact that colonization status had on the rate of 
appropriate initial antibiotic therapy is not accurate. 
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