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TABLE i. Comparison of the Epidemiology of Chlorhexidine Minimum Inhibitory Concentrations (MICs) among Extensively DrugResistant (XDR) Acinetobacter baumannii Clinical Isolates before and after Implementation of Advanced Source Control
Prechlorhexidine (n = 50)

Hospital unit

n

Chlorhexidine
consumption
(L/unit/month)

Intensive care
General medicine
General surgical
Other"

70
15
10
5

2.4
0.9
0.5
0.1

Postchlorhexidine (n = 50)

Chlorhexidine
MIC 50/90

Incidence of XDR
A. baumannii per
1,000 patient-days

Chlorhexidine
consumption
(L/unit/month)

Chlorhexidine
MIC 50/90

Incidence of XDR
A. baumannii per
1,000 patient-days

32/32
32/32
16/32
16/32

12.5
11.4
9.6
1.2

15.5
9.8
4.5
2.5

64/128
64/128
64/128
64/128

2.9
6.3
4.6
0.6

NOTE. Prechlorhexidine period: October 1, 2010-April 30, 2011. Postchlorhexidine period: May 1, 2011-April 30, 2012. Clinical specimens
were obtained from sputum culture (n = 70), blood culture (n = 11), urine culture (n = 9), wound/pus culture (« = 8), and intraabdominal culture (« = 2)
* Includes orthopedic, obstetrics, and gynecology units.
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What Is the Source of Bloodstream
Infection due to Vancomycin-Resistant
Enterococci in Persons with Mucosal
Barrier Injury?
To the Editor—Persons undergoing treatment with cytotoxic
chemotherapy or hematopoietic stem cell transplant (HSCT)
are particularly vulnerable to bloodstream infections (BSIs).
While performing surveillance for central line-associated BSIs
(CLABSIs), many infections that result from gut translocation
following mucosal injury are likely to be misinterpreted as
catheter associated. These infections would not be amenable
to CLABSI preventive efforts and can adversely affect publicly
reported rates.1'2
While definite diagnosis of CLABSI requires catheter removal, an alternate method of differential time to positivity
(DTP) has proved to have good sensitivity and specificity in
diagnosis of CLABSI.3 Colonization with vancomycin-resistant enterococci (VRE) is increasingly being encountered
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among persons undergoing HSCT. Steinberg et al4 compared
organisms causing CLABSI among neutropenic and nonneutropenic hosts and reported a higher occurrence of VREassociated CLABSI in persons with neutropenia due to cytotoxic chemotherapy (16.7% vs 4.5%; P = .001). A unique
pathogenesis of VRE bacteremia in transplant recipients heralded by massive gastrointestinal overgrowth of VRE has been
demonstrated.5 While this might predispose to gut translocation and bacteremia, contamination of a patients' environment with subsequent exogenous entry of the organism into
the bloodstream via catheter is a plausible mechanism of BSI
as well.6
The National Healthcare Safety Network recognized the
challenges of CLABSI surveillance among select hosts and
created a distinct entity of mucosal barrier injury laboratoryconfirmed bloodstream infection (MBI-LCBI), which is currently in the works; data collection began in January 2013.
According to the proposed modifications, BSI caused by oral
and gastrointestinal commensal organisms in HSCT recipients with severe diarrhea or grade 3 or higher gastrointestinal
graft-versus-host disease (GVHD) and neutropenia (absolute
neutrophil count less than 500 cells/mm3) would meet criteria
for MBI-LCBI. These modifications are based on expert opinion; no clinical evidence supporting this stratification exists.7
To investigate the MBI-LCBI definition, we examined the
pathogenesis of VRE-CLABSI among HSCT recipients using
2 distinct methods: molecular typing comparing gastrointestinal and blood isolates from the same patient1 and DTP for
concomitantly drawn blood through the catheter and percutaneously.2 This retrospective study was conducted among
adult allogeneic HSCT recipients at Memorial Sloan-Kettering Cancer Center from July 2011 until May 2013. Electronic
medical records were reviewed to retrieve demographic, clinical, and laboratory information. Blood cultures were drawn
as per Memorial Sloan-Kettering Cancer Center policy and
procedures. For the central venous catheter (CVC), the needleless connector was disinfected, and 20 mL of blood was
drawn. The same volume of blood was drawn percutaneously
by aseptic technique. Blood culture bottles were incubated in
the BACTEC 9240 automated blood culture system. DTP was
defined as the difference in time for blood cultures drawn
simultaneously through the CVC and from a peripheral vein
to become positive. On the basis of previous studies, DTP
was considered to indicate a CVC source if the blood culture
drawn through the catheter became positive at least 120
minutes earlier than a culture drawn percutaneously.3 Multilocus sequence typing (MLST) for VRE was performed as
previously described.8 The Memorial Sloan-Kettering Cancer
Center institutional review board reviewed the study and
granted a Health Insurance Portability and Accountability Act
waiver of authorization.
Thirty-two patients had a positive blood culture for VRE
during the study period. Among these, 10 patients had blood
cultures drawn through the catheter only. Six had positive
blood cultures from the catheter only, with negative periph-

eral blood cultures. Each of these was considered a true
CLABSI. One patient had a positive culture drawn via periphery with a negative blood culture drawn via catheter.
Fifteen patients had positive blood cultures drawn from catheter and periphery, 3 were not concomitantly drawn, and 1
patient had received linezolid; these were excluded. Among
the remaining 11 patients, mean age was 55.6 years, and 6
were male. Acute myelogenous leukemia was the most common underlying disease (« = 9). Seven patients had received
T-cell-depleted transplants, 3 had received unmodified transplants, and 1 person had received a cord graft. Ten of 11
patients were in the early posttransplant period at the time
of VRE bacteremia (range, 6-16 days posttransplant). One
person was day +185 after transplant; none had any clinical
evidence of GVHD, and 10 of 11 were neutropenic. Three
patients had more than 1 catheter type at the time of infection.
The most common catheter types were Hickman (n — 6)
and nontunneled triple lumen (n = 4). Two patients each
had a MediPort and peripherally inserted central catheters.
The DTP was calculated for 11 evaluable patients and predicted that 2 (18%) had CLABSI (Figure 1). VRE colonization
was detected before onset of bacteremia in all patients. MLST
typing of strains obtained from stool and blood showed concordance for all 11 patients. Six unique ST types were isolated
(ST 280, 203, 412, 419, 17, and 436).
In our study, we used VRE as a representative organism
among HSCT recipients for several reasons. See et al7 report
VRE among the most common organisms reported to cause
BSI in patients who met the MBI criteria. VRE is the only
organism for which gastrointestinal overgrowth under antibiotic pressure has been demonstrated and recently shown
to precede bloodstream invasion in HSCT recipients.5 Finally,
empiric use of VRE active agents is not routine among HSCT
recipients, reducing the likelihood of false negative results on
blood culture. Our findings show that the majority (82%) of
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FIGURE l. Time to positivity (minutes) for blood cultures drawn
via catheter and percutaneously (peripheral) from 11 hematopoietic
stem cell transplant recipients with bloodstream infection due to
vancomycin-resistant enterococci.
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cases of VRE BSI early after HSCT—a period of neutropenia
and mucositis resulting from a preparative regimen—likely
resulted from gastrointestinal translocation. The findings
from our study support the current National Healthcare
Safety Network initiative to distinctly categorize high-risk patients with MBI and BSI due to gastrointestinal commensal
organisms. Exclusion of this category when reporting CLABSI
among high-risk patients will improve accuracy of reported
rates to develop reliable benchmarks.
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Measuring Quality Metrics to Identify and
Monitor Antimicrobial Stewardship
Program Quality Improvement Efforts
To the Editor—In a previous issue of Infection Control and
Hospital Epidemiology, Morris et al1 defined a number of quality metrics for evaluating antimicrobial use (AU) in hospital
settings. The authors suggested using quality metrics for
ongoing evaluation of antimicrobial stewardship programs
(ASPs) and to complement quality improvement (QI) efforts.
Having read this article, we would like to share our experience
with using these metrics to identify QI initiatives after reimplementing our ASP.
In March 2008, part of the ASP at the University of Florida
Health Shands Hospital, an 852-bed academic medical center,
was suspended because of pharmacist attrition. During the
period that the ASP was inactive, there was no dedicated
pharmacist support, postprescription review, or real-time prescriber feedback. The only aspect of the ASP that remained
intact was a restricted antimicrobial policy, which was enforced by the Division of Infectious Diseases (ID). Successful
recruitment of 2 ID pharmacists led to reimplementation of
the ASP in September 2010. After reimplementation, we performed analysis of AU that revealed a large increase in consumption during the period the ASP was inactive, particularly
in our medical intensive care unit (MICU). This increase in
AU occurred despite a decrease in nosocomial infections and
stable antimicrobial susceptibility patterns.2 In light of these
findings, we performed an analysis of antimicrobial quality
metrics in the MICU during the period without ASP intervention. Data from this analysis would be used to identify
gaps in antimicrobial prescribing and develop MICU-specific
QI interventions.
This analysis was a retrospective review of patients who
initiated antimicrobial therapy in our 24-bed MICU between
June 1, 2010, and August 5, 2010. Four metrics from the 3
domains described by Morris et al1 were evaluated: days of
therapy (domain 1), rate of tailored antimicrobial use at days
3 and 5 of antimicrobial initiation (domain 2), all-cause mortality (domain 3), and conservable days of therapy (domain

