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ABSTRACT

Purpose: Case reports of treatment failure with
standard-dose daptomycin (6 mg/kg) have recently
surfaced in vancomycin-resistant Enterococcus (VRE)
bloodstream infection (BSI) episodes with daptomycin
MICs of 3 to 4 mg/L. The clinical implications of
daptomycin MICs of 3 to 4 mg/L in VRE BSIs have
not been elucidated.

Methods: We performed a single institutional retro-
spective analysis of adult stem cell transplant recipients
and patients with hematologic malignancies diagnosed
with VRE BSI from 2006 to 2014 and compared
outcomes between those with daptomycin MICs of
3 to 4 mg/L those with 2 mg/L, as determined by Etest.

Findings: Forty-two daptomycin-treated VRE BSI
episodes, all due to Enterococcus faecium were iden-
tified; 19 episodes with daptomycin MICs of 3 to 4
mg/L and 23 episodes with a daptomycin MIC of 2
mg/L. Patients in the higher daptomycin MIC group
were more likely to be male, to be stem cell transplant
recipients, and to have received high-dose daptomycin
treatment (> 6 mg/kg). In unadjusted analyses, micro-
biological failure in the daptomycin MICs 3 to 4 mg/L
versus 2 mg/L groups (odds ratio = 1.79, 95% CI,
0.52-6.11; P = 0.35), the median duration of

bacteremia (4 days in daptomycin MICs 3-4 mg/L
vs 3 days in daptomycin MIC 2 mg/L; P = 0.18) and
all-cause 30-day mortality (21% in daptomycin MICs
3-4 mg/L vs 35% in daptomycin MIC 2 mg/L group;
P = 0.49) were not different. In adjusted analyses, the
association between higher Pitt bacteremia scores and
all-cause 30-day mortality was statistically significant
(P = 0.0006), whereas the association between dapto-
mycin MICs of 3 to 4 mg/L and all-cause 30-day
mortality approached statistical significance (P = 0.06).
Implications: Duration of bacteremia and micro-
biological failure rates did not differ by daptomycin
MICs in VRE BSI episodes in our patients, composed
of adult stem cell transplant recipients and patients
with hematologic malignancies. There was a nonsigni-
ficant trend in multivariable analysis suggesting that all-
cause 30-day mortality was lower in patients whose
VRE bloodstream isolates were with daptomycin MICs
of 3 to 4 mg/L. (Clin Ther. 2016;38:2468-2476)
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INTRODUCTION
Vancomycin-resistant enterococcus (VRE) is the most
common cause of bloodstream infection (BSI) in allo-
geneic stem cell transplant (HSCT) recipients at many
institutions in the United States."” Its cumulative
incidence during the first year post-transplantation is
estimated to range from 3.6% to 22%, with 30-day
mortality rates ranging between 38% and 88%.'”
Treatment of VRE BSIs can be challenging due to
limited number of effective antimicrobial agents. Dap-
tomycin is often used as first-line treatment for its
bactericidal activity and is generally well tolerated.
According to the Clinical and Laboratory Standards
Institute (CLSI), Enterococcus isolates with daptomycin
MICs of <4 mg/L, as determined by broth dilution or
Etest, are considered daptomycin susceptible.®
Unfortunately, reports of treatment failure using
standard-dose daptomycin (6 mg/kg) monotherapy in
BSIs due to Enterococcus faecium with MICs of 3 to
4 mg/L have recently surfaced,” forcing clinicians to
re-evaluate whether the current treatment approach is
optimal. The clinical implications and whether a more
aggressive treatment strategy should be used in VRE
BSI with daptomycin MICs of 3 to 4 mg/L is currently
unknown. In the absence of data from clinical trials to
guide management, we performed a retrospective
study at our institution to examine whether HSCT
recipients and patients with hematologic malignancies
in whom VRE BSI develops with daptomycin MICs of
3 to 4 mg/L have worse outcomes compared with
those with an MIC of 2 mg/L.

MATERIALS AND METHODS
Study Population

All patients with >1 positive blood cultures for
VRE between September 2006 and September 2014
were identified in our computerized microbiology
database. This time period was chosen because rou-
tine daptomycin susceptibility testing of VRE blood-
stream isolates commenced in September 2006 at our
institution. A retrospective chart review of adult
HSCT recipients and patients with hematologic ma-
lignancies (18 years of age and older) with VRE

bacteremia treated with daptomycin monotherapy
for at least 72 hours was performed. Patients who
received VRE-active therapy other than daptomycin
were excluded. The University of North Carolina
Institutional Review Board approved this study.

Definitions

VRE BSI was defined as the isolation of
vancomycin-resistant Enterococcus species from >1
blood cultures. Duration of bacteremia was defined as
the number of days between the first positive and first
negative blood cultures. VRE BSIs were considered
recurrent if VRE was isolated from blood cultures after
completion of appropriate antibiotic treatment course
with >1 negative interim blood cultures and resolution
of symptoms associated with the first BSI episode. A
copathogen was defined as any pathogen other than
VRE isolated from >1 blood cultures within the same
BSI episode. Daptomycin susceptibility was defined as
an MIC of <4 mg/L according to the CLSI criteria and
determined using Etest for the entire study period. VRE
isolates with a daptomycin MIC of 3 mg/L were
rounded up to the next doubling dilution (4 mg/L)
and were reported as such. Effective antibiotic therapy
was defined as the antibiotic(s) with activity against
VRE with which negative blood cultures was attained.

We used the Pitt bacteremia score to measure
severity of illness in this study. The maximum score
48 hours before or on the day of the first positive
blood culture was recorded and considered the Pitt
bacteremia score for that VRE BSI episode. The
severity of VRE BSI episodes was also assessed by
the presence or absence of septic shock, defined as
hypotension requiring any amount of vasopressor(s).
The source of VRE BSI was categorized as central
line—associated bloodstream infection, gastrointestinal
or other sites such as the urinary tract, osteomyelitis,
and cellulitis. BSIs occurring in the presence of a
central venous catheter or within 48 hours of removal
of a central venous catheter and that cannot be
attributed to an infection unrelated to the catheter
were considered to be central line-associated blood-
stream infections, as defined by the National Health-
care Safety Network.® The presence of radiographic or
endoscopic evidence of enterocolitis within 7 days of
the first positive blood culture for VRE was
considered gastrointestinal in origin.

Primary outcomes of interest include the duration
of bacteremia for VRE BSIs, all-cause 30-day



mortality, and microbiological failure. Microbiologi-
cal failure was defined as clearance occurring >4 days
after the index blood culture that included at least 72
hours of daptomycin therapy or if the patient died
with persistently positive cultures.’

Data Abstraction

Data abstracted from electronic medical records
include age at the time of bacteremia, sex, race, dates
of onset and resolution of neutropenia, administration
of chemotherapy, history of bone marrow transplan-
tation, VRE colonization status before diagnosis of the
first BSI episode, dates of all positive and negative
blood and catheter tip cultures, urine cultures, radio-
graphic or endoscopic evidence of biliary or colorectal
pathology within 7 days of the first positive blood
culture for VRE, MICs of antibiotics with activity
against Enterococcus spp, details of daptomycin treat-
ment at the time of VRE BSI diagnosis including the
initial dose and duration, Pitt bacteremia scores, the
presence of septic shock and need for intensive care
unit admission, length of hospital stay, and date and
cause of death.

Protocols

All patients are screened for VRE colonization on
admission to the bone marrow transplantation unit at
our institution if >30 days has lapsed since the last
stool culture was performed. Weekly VRE screening is
then performed on all patients in the bone marrow
transplantation unit with negative initial VRE screen-
ing results, and those found to be colonized or infected
with VRE were managed using under contact precau-
tions. Stool or rectal swabs were inoculated onto VRE
chromogenic agar (bioMérieux, Marcy I'Etoile,
France). Plates were incubated at 35°C and read at
16 to 24 hours and again at 36 to 48 hours for the
presence of distinctive purple or blue colonies. Isolates
identified as E faecium or fecalis by MALDI-TOF mass
spectroscopy (bioMerieux, Durham, NC) were plated on
Brain Heart Infusion Agar containing 6 pg/mL vancomy-
cin to confirm vancomycin resistance.

Patients with neutropenia who were afebrile re-
ceived levofloxacin prophylaxis, and neutropenia was
defined by an absolute neutrophil count < 500/mm?.
Initial and repeat blood cultures were drawn from
central venous catheter(s) or peripheral sites with new
onset of fever or with other signs of infection.
Daptomycin dose determination was based on

patients’ actual body weight, with high-dose dapto-
mycin defined as >6 mg/kg. Frequencies of repeat
blood cultures after initiation of treatment were at the
discretion of the treating physician.

Statistical Analysis

Only the first VRE BSI episodes per patient with
daptomycin MICs of 3 to 4 or 2 mg/L were analyzed.
Comparisons of BSI episodes with daptomycin MICs of
3 to 4 and 2 mg/L were made using a x> test, a 2-sided
Fisher exact test, or a Wilcoxon test where appropriate.
Time-to-event analysis was performed using the
Kaplan-Meier method, with death being the event of
interest. Censoring was performed for patients who
were alive at day 30 from the date of the first positive
blood culture (for 30-day mortality). All relevant
clinical and laboratory variables were first tested by
univariable Cox models. Variables with P < 0.20 were
then included in the multivariable Cox model to
identify potential risk factors for all-cause 30-day
mortality. Logistic regression modeling was performed
to evaluate risk factors for microbiological failure.
A sensitivity analysis was performed to assess the
impact of high-dose daptomycin treatment on 30-day
mortality by imputation for missing values. All statis-
tical analyses in this study were performed using SAS
statistical software (version 9.4, SAS Institute Inc.,

Cary, NC).

RESULTS
VRE Episodes and Patient Characteristics

A total of 72 VRE BSI episodes were identified in
59 adult HSCT recipients and patients with hemato-
logic malignancies at our institution during this 8-year
study period. Forty-two first VRE BSI episodes met
criteria to be included in this study (Figure 1).
Seventeen patients with VRE BSI were excluded for
the following reasons: daptomycin MIC not available
(n = 1), daptomycin MIC <2 mg/L (n = 1),
daptomycin MIC >4 mg/L (n = 3§), inadequate
follow-up information due to transfer of care to a
different institution (n = 2), and use of combination
therapy or antibiotic therapy other than daptomycin
(n = 8). In these 42 VRE BSI episodes, all were due to
E faecium; 19 (45%) and 23 (55%) isolates had
daptomycin MICs of 3 to 4 mg/L and 2 mg/L,
respectively (Figure 1).



Total VRE BSI episodes
identified during study period
n=72
First VRE BSI episodes

n=>59

n = 17 excluded for:
DAP-MIC not available (n = 1)
DAP-MIC <2 mg/L (n = 1)
DAP-MIC >4 mg/L (n = 5)

Inadequate follow-up information
due to transfer of care to a different
institution (n = 2)

Other antibiotic therapy or
combination therapy used (n = 8)

First VRE BSI episodes meeting
all inclusion criteria
n=42

DAP-MICs of 3—4 mg/L
n=19

DAP-MIC of 2 mg/L
n=23

Figure 1. Flowchart for the primary analysis of VRE BSI episodes. BSI = bloodstream infection; DAP =
daptomycin; VRE = vancomycin-resistant Enterococcus.

Patient and transplant characteristics stratified by
daptomycin MIC are shown in Table I. Sex,
transplantation status, and high-dose daptomycin use
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Figure 2. Survival probabilities on day 30 from
date of first positive blood culture for
VRE, as estimated by the Kaplan-Meier
method. VRE = vancomycin-resistant
Enterococcus.

were significantly different between the 2 groups (Table
I). Patients with VRE BSI episodes with daptomycin
MICs of 3 to 4 mg/L were less likely to be female (26%
vs 57%, P = 0.049), were more likely to be HSCT
recipients (74% vs 30%, P = 0.006), and were more
likely to be treated with high-dose daptomycin (71% [10
of 14] vs 16% [4 of 19], P = 0.001). Other character-
istics such as duration of neutropenia, Pitt bacteremia
scores, intensive care unit stay, source of VRE BSI, and
septic shock were comparable between the 2 groups.

Copathogens were identified in 8 of 42 episodes
(19%), the most common of which was coagulase-
negative Staphylococcus (n = 4). Other copathogens
include Candida glabrata (n = 2), Leuconostoc (n =
1), and Escherichia coli and Klebsiella spp (n = 1).
Central venous catheters were the most common
source of infection (22 of 42 [52%]), followed by
gastrointestinal tract (8 of 42 [19%]), and other
(biliary, 1 of 42 [2.5%], osteomyelitis, 1 of 42
[2.5%], and unknown, 10 of 42 [24%]). Recurrent
VRE BSIs occurred in 7 of 42 episodes (17%): 2 in the
daptomycin MICs 3 to 4 mg/L group and 5 in the
daptomycin MIC 2 mg/L group.



Table I. Patient and transplantation characteristics.

DAP MIC 3-4 DAP MIC 2 All Episodes
Characteristics (n=19) (n=23) (N = 42) P
Age, y ! 54 (42-64) 52 (41-58) 53 (41-62) 0.43
Female sex 5(26.3) 13 (56.5) 18 (42.9) 0.049
Race’ 1
White 13 (68.4) 15 (65.2) 28 (66.7)
African-American 4 (21.1) 5 (21.7) 9 (21.4)
Other 2 (10.5) 3 (13.0) 5 (11.9)
Primary diagnosis 0.67
ALL 2 (10.5) 4 (17.4) 6 (14.3)
AML 11 (57.9) 12 (52.2) 23 (54.8)
CLL 0 (0.0) 2(8.7) 2 (4.8)
CML 1(5.3) 2 (8.7) 3(7.1)
Other 5 (26.3) 3 (13.0) 8 (19.0)
HSCT recipient 0.006
Autologous 3 (15.8) 0 (0.0) 3(7.)
Allogeneic 11 (57.9) 7 (30.4) 18 (42.9)
None 5(26.3) 16 (69.6) 21 (50.0)
Preparative regimen 1
Myeloablative 9 (42.1) 4 (17.4) 13 (28.6)
RIC 5(26.3) 3 (13.0) 8 (19.0)
Stem-cell source 1
Bone marrow 1(5.3) 1(4.3) 2 (4.8)
Peripheral 10 (52.6) 6 (26.1) 16 (38.1)
Transplant donor type 0.64
Unrelated 6 (31.6) 5(21.7) 11 (26.2)
Related 5(26.3) 2 (8.7) 7 (16.7)
Duration of neutropenia, days *' 11 (0-19) 16 (10-22) 13.5 (3-19) 0.39
Pitt bacteremia score’ 1 (0-4) 1 (0-3) 1 (0-3) 0.14
ICU stay 6 (31.6) 8 (34.8) 14 (33.3) 0.83
Septic shock 6 (31.6) 5(21.7) 11 (26.2) 0.50
Source of BSI 0.27
Catheter related 8 (42.1) 14 (60.9) 22 (52.4)
Gastrointestinal 3 (15.8) 5(21.7) 8 (19.1)
Other 8 (42.1) 4 (17.4) 12 (29.6)
VRE colonized® 12 (63.2) 9 (39.1) 21 (50) 0.12
High-dose daptomycin treatment! 10/14 (71.4) 4/19 (15.8) 13 (39.4) 0.001
Daptomycin treatment duration, days 15 (10-26) 14 (12-21) 15 (12-22) 0.42
ALL = acute lymphoblastic leukemia; AML = acute myeloid leukemia; BSI = bloodstream infection; CLL = chronic

lymphocytic leukemia; CML = chronic myeloid leukemia; DAP = daptomycin; HSCT = hematopoietic stem cell transplant;
ICU = intensive care unit; RIC = reduced intensity conditioning; VRE = vancomycin-resistant enterococcus.

“Values are median (interquartile ranges).

At the time of bloodstream infection diagnosis.

*Values are number (%).

SDefined by positive stool culture screening result.

IDefined as >6 mg/kg of actual body weight.



Table II. Risk factors for all-cause 30-day mortality among patients with VRE BSI using Cox models.

Variable Hazard Ratio
Age* 1.02
Male sex 0.75
AML as primary disease 0.36
HSCT recipient 1.48
RIC regimen 0.38
Duration of neutropenia 0.98
VRE colonized’ 1.45
Pitt bacteremia score 1.49
Daptomycin MIC 3-4 mg/L" 0.57
High-dose daptomycin treatment® 0.62

Adjusted

95% ClI P Hazard Ratio 95% ClI P

0.98-1.06 0.359

0.24-2.32 0.615

0.11-1.21  0.099 0.41 0.12-1.39 0.154
0.47-4.67 0.502

0.04-3.39 0.378

0.94-1.02 0.352

0.46-4.57 0.525

1.17-1.89 0.001 1.65 1.24-2.19 0.0006
0.177-1.90 0.363 0.27 0.07-1.06 0.060
0.12-3.06 0.55

AML = acute myeloid leukemia; BSI = bloodstream infection; HSCT = hematopoietic stem cell transplant; RIC = reduced-
intensity conditioning; VRE = vancomycin-resistant enterococcus.

“Analyzed as a continuous variable.
TDefined by positive stool culture screening results.
*Reference group: daptomycin MIC = 2 mg/L.

SOnly performed in patients for whom daptomycin treatment dose (n = 33) was known.

Outcomes of Patients With VRE BSI

Survival probabilities on day 30 from date of first
positive blood culture for VRE were not different
between the daptomycin MICs of 3 to 4 mg/L group
and 2 mg/L group (79% vs. 65%; p = 0.3595)
2), as estimated by the Kaplan-Meier
method. Results of unadjusted and adjusted Cox
models examining the relationships between possible
risk factors and all-cause 30-day mortality from the
time of VRE BSI diagnosis are shown in Table II. In
an unadjusted analysis, the hazard ratio of all-cause
30-day mortality was 0.57 in the daptomycin MICs of
3 to 4 mg/L group compared with the daptomycin
MIC of 2 mg/L group (95% CI, 0.17-1.90; P =
0.363). After adjusting for Pitt bacteremia score and
acute myeloid leukemia as the primary diagnosis, this
association approached statistical significance (P =
0.06) (Table II). A higher Pitt bacteremia score was
associated with increased 30-day mortality in both
unadjusted and adjusted analysis (adjusted hazard
ratio = 1.65; 95% CI, 1.24-2.19; P = 0.0006).
None of the risk factors including higher daptomycin
MICs was associated with microbiological failure in
logistic regression modeling (Table III). Using death-
censored time to event analysis, the median duration
of bacteremia was 4 days (interquartile range [IQR],

(Figure

2-6 days) versus 3 days (IQR, 2-4 days) in the
daptomycin MICs 3-4 mg/L and 2 mg/L groups,
respectively. This difference was not statistically sig-
nificant by log-rank test (P = 0.184).

Treatment

All VRE BSI episodes were treated with daptomy-
cin. The median duration of daptomycin treatment
was 15 days (IQR, 10-26) versus 14 days (IQR,
12-21) (P = 0.42) in the daptomycin MIC 3 to
4 mg/L and daptomycin MIC 2 mg/L groups, respec-
tively. However, information on daptomycin dose was
unavailable in 9 BSI episodes (21%). Thirteen of the
33 episodes (39%) were treated with initial high-dose
daptomycin (>6 mg/kg) with a median daptomycin
dose of 8.1 mg/kg (IQR, 7-10 mg/kg). VRE BSI
episodes with daptomycin MICs of 3 to 4 mg/L were
significantly more likely to have received high-dose
treatment compared with BSI episodes with daptomy-
cin MIC 2 mg/L (10 of 14 [71%] vs 4 of 19 [16%];
P = 0.001) (Table I). Imputing for the 9 missing
daptomycin dose values using sensitivity analysis (data
not shown), the mean adjusted HR for 30-day mortal-
ity for the daptomycin MICs 3 to 4 mg/L group was
0.15 (adjusted HR range, 0.05— 0.29), adjusting for
high-dose daptomycin use and Pitt bacteremia score.



Table Ill. Risk factors for microbiological failure
and associated logistic regression
model.

Odds
Variable Ratio 95% ClI P
Daptomycin MIC 1.79 0.52-6.11 0.354
3-4 mg/L’
Duration of 0.97 0.94-1.01 0.154

neutropenia*

VRE colonized* 2.64 0.76-9.18 0.127

Pitt bacteremia score!  0.88 0.64-1.21 0.435

HSCT recipient 2.64 0.76-9.18 0.127

Central Line as source 1.47 0.43-4.95 0.537
of BSI

High-dose daptomycin  1.17  0.29-4.23 0.829
treatment’

BSI = bloodstream infection; HSCT = hematopoietic

stem cell transplant; MIC = minimum inhibitory

concentration; VRE, vancomycin-resistant enterococcus.
“Reference group: daptomycin MIC = 2.

TAnalyzed as a continuous variable.

*Defined by positive stool culture screening result.
SOnly performed in patients in whom daptomycin
treatment dose (n = 33) was known.

None of these patients experienced adverse events
attributed to high-dose daptomycin use.

DISCUSSION
To the best of our knowledge, this is the first study to
demonstrate that the duration of bacteremia and
microbiological failure rates did not differ in HSCT
recipients and patients with hematologic malignancies
in whom VRE BSIs develop with daptomycin MICs of
3 to 4 mg/L compared with a daptomycin MIC of
2 mg/L. Interestingly, after adjusting for the Pitt
bacteremia score and acute myeloid leukemia as the
primary disease, the 30-day mortality rate was lower
in the group with higher daptomycin MICs, and this
approached statistical significance, although the un-
adjusted 30-day mortality rates did not differ between
the 2 groups.

VRE BSI is a common infectious complication
associated with a high mortality rate in HSCT recip-
ients and patients with hematologic malignancies.'->*

Treatment options for this multidrug-resistant gram-
positive infection are limited. Daptomycin is often
used as first-line therapy for its bactericidal activity
against VRE and lack of marrow toxicity. The optimal
daptomycin dose for the treatment of enterococcal
infections has yet to be established, although 6 mg/kg/
day, the dose approved by the US Food and Drug
Administration for the treatment of Staphylococcus
aureus bacteremia, is commonly used.'®'" Data from
randomized, controlled trials are currently lacking,
and whether all patients with VRE BSI should receive
high-dose daptomycin remains controversial.”»'*"

Because of genomic analyses demonstrating the
presence of LiaRS mutations in E faecium blood-
stream isolates with daptomycin MICs of >3 mg/L'®""”
and a case report of high-dose daptomycin (8 mg/kg/d)
failing in daptomycin-sensitive VRE bacteremia (MIC 3
mg/L),”" the CLSI daptomycin susceptibility breakpoint
of <4 mg/L for Enterococcus spp has recently been
called into question. Substitutions in LiaFSR (a
regulatory system that orchestrates the cell envelope
stress response in gram-positive bacteria) have been
implicated as one of the major pathways in daptomycin
resistance.'®'® These studies suggest that E faecium
isolates with daptomycin MIC values close to 4 mg/L
could harbor resistance mutations, potentially rendering
daptomycin ineffective. Because performing gene se-
quencing on every clinical VRE isolate is not feasible
at this time and until a decision is made to lower the
daptomycin susceptibility breakpoint by CLSI, we
decided to evaluate and report our single-center expe-
rience by comparing outcomes in VRE BSI with
daptomycin MICs of 3 to 4 mg/L versus 2 mg/L.

A recent multicenter retrospective study by Shukla
et al’ demonstrated that the odds of microbiological
failure in E faecium bacteremias with higher daptomycin
MICs (3—4 mg/L) was 4.7 times that of daptomycin MICs
of <2 mg/L, although the in-hospital mortality rates were
not different.” Although the likelihood of microbiological
failure was also higher in the group with daptomycin
MICs of 3 of 4 mg/L, the magnitude of this association
was smaller and not statistically significant in our study.
This could be due to differences in the 2 study
populations. Our study included only patients with
hematologic malignancies and/or HSCT recipients,
whereas Shukla et al” included all patients with VRE
BSI regardless of underlying diagnosis. Confirmation by
future studies in a patient population similar to ours

would be helpful.



We observed that a higher Pitt bacteremia score was
significantly associated with higher 30-day mortality
rates, even after adjusting for acute myeloid leukemia
as the primary diagnosis and higher daptomycin MICs.
Although the Charlson Comorbidity Index is widely
used in clinical research, its accuracy in retrospective
studies such as ours may be affected by poor documen-
tation given the multitude of items required to calculate
a score. On the other hand, the components of the Pitt
bacteremia score may be more readily abstracted.”” It
was previously validated as a tool to predict both short-
and long-term mortality in patients with gram-negative
BSI*'~** and methicillin-resistant S aureus BSL>**° Our
study and 1 other retrospective cohort study”’ suggest
that the Pitt bacteremia score may be a reasonable
alternative to the Charlson Comorbidity Index as a
severity of illness score in enterococcal BSIs.

The limitations of our study include its retro-
spective study design and small sample size. The
frequencies by which repeat blood cultures were
drawn to document clearance were not standar-
dized. Daptomycin MICs were determined using
Etest and were not confirmed by the broth micro-
dilution method or repeat testing. The initial dapto-
mycin dose was unavailable in some of episodes due
to transition of pharmacy software during the study
period, and the dose received by these patients was
not recorded by physicians in electronic medical
records. We were unable to analyze high-dose
daptomycin therapy as a covariate in our multi-
variable model due to the small number of patients.
We also did not include time from collection of the
first positive blood culture to initiation of daptomy-
cin in our analyses. Our study was a single-center,
observational investigation that incorporated adult
HSCT recipients and those with underlying hema-
tologic malignancies, thus limiting its generalizabil-
ity to other patient populations.

In conclusion, we did not observe a significant
difference in the duration of bacteremia or micro-
biological failure rates between patients in whom
VRE BSIs developed with daptomycin MICs of 3 to
4 mg/L versus 2 mg/L. We found a lower 30-day
mortality rate for patients in the daptomycin MICs of
3 to 4 mg/L group. Whether this can be attributed to
high-dose daptomycin treatment deserves further ex-
ploration. However, several limitations, most notably
the small sample size, could have influenced our
results. We hope that adequately powered prospective

studies will be performed in the future to confirm our
study findings.
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