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Objectives: This study describes the clinical features and outcomes of patients with bloodstream infection
(BSI) due to Enterococcus spp. and identified factors predictive of mortality.
Methods: This analysis is part of a prospective multicentre observational study of consecutive
hospitalised patients with BSI conducted from March 2012 to December 2012 in 31 internal medicine
wards in Italy. Patients with enterococcal BSI were selected from the entire cohort. Patient characteristics,
therapeutic interventions and outcome were reviewed. Cox regression analysis was performed to
identify factors associated with in-hospital mortality. Hazard ratios (HRs) and 95% interval confidences
(CIs) were calculated.
Results: Among 533 patients with BSI, 41 (7.7%) had BSI by Enterococcus spp. (28 Enterococcus faecalis, 4
Enterococcus faecium and 3 each of Enterococcus avium, Enterococcus casseliflavus and Enterococcus
gallinarum). Six BSIs (14.6%) were polymicrobial. Median (IQR) patient age was 73 (66-85.5) years. In-
hospital mortality was 24.4%. Polymicrobial infection (HR =9.100, 95% CI 1.295-63.949; P=0.026), age
(HR =1.261,95% CI 1.029-1.546; P=0.025) and SOFA score (HR = 1.244, 95% CI 1.051-1.474; P=0.011) were
risk factors for in-hospital mortality. Conversely, receiving an alert from the microbiology laboratory
before obtaining final antimicrobial susceptibility results was associated with survival (HR =0.073, 95%
CI 0.007-0.805; P=0.033).
Conclusion: BSI due to Enterococcus spp. in elderly patients is associated with high mortality.
Polymicrobial infection, age and SOFA score are factors associated with poor outcome. Conversely, early
alert from the microbiology laboratory improves patient survival.
© 2019 International Society for Chemotherapy of Infection and Cancer. Published by Elsevier Ltd. All
rights reserved.
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1. Introduction

Enterococcus spp. are an important cause of nosocomial and
community-acquired infections both in the USA [1,2] and Europe
[3]. Traditionally, Enterococcus faecalis has been considered as the
leading infecting species. Moreover, in the last decades several
Enterococcus spp. with novel mechanisms of acquired resistance to
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antimicrobials have became more and more prevalent [4], and
vancomycin-resistant enterococci (VRE) causing hospital out-
breaks worldwide represent an important threat to patient care
[5-8]. A large number of molecular epidemiological studies have
been performed to obtain insights into the dissemination of VRE
clones in and between hospitals, in farm animals and in healthy
humans. It has been reported that >80% of Enterococcus faecium
isolates currently recovered from US hospitals are resistant to
vancomycin, and virtually all of them (>90%) exhibit ampicillin
resistance [9]. Bloodstream infections (BSIs) due to vancomycin-
resistant E. faecium not only incur significant costs for healthcare
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systems but also place vulnerable patients at greater higher risk of
fatal infection [10].

In-hospital mortality associated with enterococcal BSI varies
greatly between studies depending on the type of patients, ward
of hospitalisation and antimicrobial susceptibility profile [11,12].
In one study of patients with enterococcal bacteraemia, the crude
30-day mortality rate was 23% with an attributable mortality rate
of 6% [7], whereas in patients with VRE bacteraemia in another
study the crude and attributable mortality rates were 50.2% and
30.3%, respectively [13]. A recent study of patients with intensive
care unit (ICU)-acquired enterococcal BSI showed that these
infections are associated with increased case fatality but with low
attributable mortality [14]. Infections such as bacteraemia and
endocarditis can cause life-threatening disease with high
mortality rates, especially in elderly patients with multiple co-
morbidities [2,15-17]. In these cases, prompt and accurate
identification and early appropriate antibiotic therapy are
essential to reduce mortality [18].

The aim of the current study was to describe the clinical
features and outcomes of elderly patients with BSI due to
Enterococcus spp. and to identify factors independently associated
with mortality.

2. Materials and methods
2.1. Study design

This evaluation was performed as part of a prospective
multicentre observational study of consecutive patients with BSI
hospitalised in 31 internal medicine wards from 14 different Italian
regions from 1 March 2012 to 31 December 2012 (SNOOPII study)
[19,20]. A minimum of 15 patients were requested from each
participating centre. All included patients were monitored daily
from the onset of BSI until the end of hospitalisation. Approval of
the study protocol was obtained from the institutional review
boards at each hospital, which waived the requirement for
obtaining informed consent. The study was conducted under the
auspices of the Federation of Association of Executives of Hospital
Internists (FADOI).

All consecutive patients aged >18 years admitted to the
hospital with BSI or those developing a BSI during hospital-
isation were included in the study. Among them, all patients
with BSI caused by Enterococcus spp. have been analysed in the
current study.

In each centre, trained physicians prospectively collected
information on patient characteristics, daily clinical events and
illness characteristics and reported it on a standard clinical record
form. More specifically, demographic data such as age and date of
hospital admission were recorded. For each patient, the inves-
tigators recorded past medical history, reason for hospital
admission and co-morbidities as assessed by the Charlson
comorbidity index. Information about co-morbid medical con-
ditions such as diabetes, cardiovascular disease, chronic obstruc-
tive pulmonary disease, liver disease and cancer was obtained
through review of the medical records. Clinical data such as
presence of fever, hypotension, tachycardia, tachypnoea, altered
mental status and signs of organ failure at the onset of BSI were
recorded. The presence of a medical device (peripherally inserted
central catheter, dialysis catheter, central venous catheter or
implanted line) and urinary catheter was recorded. Relevant
therapies, including cytotoxic chemotherapy, systemic corticoste-
roids, immunosuppressive agents or radiation therapy, in the 3
months prior to BSI were documented. According to the National
Healthcare Safety Network (NHSN), the probable source of BSI was
assessed according to the available clinical and microbiological
information and was classified by the investigators using the

following categories: genitourinary tract; respiratory tract; gas-
trointestinal; skin and soft tissue; surgical site; line-related;
endocarditis; or unknown [21]. Length of stay was calculated as the
number of days from the date of hospital admission to the date of
discharge. In addition, clinical management of indwelling cathe-
ters, initiation of antimicrobial therapy and various clinical
outcomes related to the BSI were also recorded. Information
about the reporting of positive blood cultures by the clinical
microbiology laboratory (including time of blood culture collec-
tion, time of microbiology positivity and time of communication of
the preliminary results to physicians) was collected in the study
data form. Two ways of reporting of the blood cultures results were
considered [22]:

o Early alert from the clinical microbiology laboratory: defined as
a phone call from the microbiologist to the physician in charge
about the identified species growing in the blood culture. The
physician in charge was informed by telephone about the result
of species identification before completion of antimicrobial
susceptibility testing; and

e Conventional reporting: clinicians received information about
the isolated organism only when the blood culture report was
completed and returned from the laboratory to the hospital
ward.

The time from blood culture collection to report of blood culture
results was calculated and expressed in hours and was represented
by (i) the time from blood culture collection and the phone call
from the microbiologist if the early alert was received or (ii) the
time from blood culture collection to the standard receipt of blood
cultures when conventional reporting was performed.

2.2. Definitions

A BSI was defined according to the standard definitions of the
US Centers for Disease Control and Prevention (CDC) [23]. BSI
episodes were classified as: (i) nosocomial, if a positive blood
culture was obtained from patients who had been hospitalised for
>48 h; (ii) healthcare-associated, if a positive blood culture was
obtained from a patient at the time of hospital admission or within
48 h of admission if the patient (a) had received intravenous (i.v.)
therapy at home or had self-administered i.v. medical therapy in
the 30 days before the BSI, (b) had received wound care or
specialised nursing care through a healthcare agency, family or
friends, (c) had attended a hospital or haemodialysis clinic or
received i.v. chemotherapy in the 30 days before the BSI, (d) was
hospitalised in an acute-care hospital for >2 days in the 90 days
before the BSI or (e) resided in a nursing home or long-term care
facility; and (iii) community-acquired, if a positive blood culture
obtained at the time of hospital admission or within 48 h of
hospital admission for patients who did not fit the criteria for
healthcare-associated infection [24]. Neutropenia was defined as
an absolute neutrophil count of <500 cells/ymm? within 30 days
before the BSI [25]. Immunosuppressive therapy was defined as
the use of steroids (prednisolone >0.5 mg/kg/day or equivalent for
>1 month), chemotherapy or anti-tumour necrosis factor, cyclo-
phosphamide, azathioprine, methotrexate, mycophenolate mofetil
or calcineurin inhibitor therapy within the past 3 months. Chronic
kidney disease was defined according to Kidney Disease Outcomes
Quality Initiative (K/DOQI) guidelines [26].

2.3. Microbiological analysis
Microbiological examination was performed on sputum, urine

and blood samples according to standards of practice. All isolates
from patients were identified in a central microbiology laboratory
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from each study site using automated methods such as BacT/
ALERT® (bioMérieux; Marcy-I'Etoile, France) and VITEK®2 broth
microdilution (bioMérieux) according to European Committee on
Antimicrobial Susceptibility Testing (EUCAST) interpretative
standards [27]. In some, but not all, centres bacterial identification
was carried out by matrix-assisted laser desorption/ionisation
time-of-flight mass spectrometry (MALDI-TOF/MS) (VITEK® MS;
bioMérieux).

2.4. Aim of the study and statistical analysis

The primary goal of this study was to describe the clinical
features and outcomes of BSI episodes caused by Enterococcus spp.
in patients hospitalised in Italian internal medicine wards and to
identify risk factors for in-hospital mortality among these patients.

The original SNOOPII study expected the inclusion of a
minimum of 15 consecutive patients with BSI from each
participating centre. Of these cases, patients with enterococcal
BSI were selected for the current study.

Statistical analysis was performed using commercially available
statistical software packages [IBM SPSS Statistics v.20.0 (IBM Corp.,
Armonk, NY) and R v.3.0.2 (R Development Core Team, Vienna,
Austria)]. Continuous variables were compared by Student’s t-test
if normally distributed and by Mann-Whitney U-test if non-
normally distributed. Categorical variables were evaluated using y2
test or two-tailed Fisher’s exact test. Values for continuous and
categorical variables are expressed as the mean 4 standard
deviation or median [interquartile range (IQR)] and as the
percentage of the group from which they were derived,
respectively. Multivariate analysis to identify independent risk
factors for in-hospital mortality was performed using a logistic
regression model.

Variables with a P-value of <0.10 and those considered clinically
relevant according to available literature data were included in a
stepwise Cox proportional hazard model. Independent variables
with P < 0.05 after stepwise elimination were included in the final
multivariate regression. The hazard ratio (HR) and 95% confidence
interval (CI) were calculated to evaluate the strength of any
association. Statistical significance was established at <0.05. All
reported P-values are two-tailed.

3. Results

Fig. 1 shows the flow chart of the study. During the study
period, a total of 533 patients with BSI were included in the
SNOOPII study. Among these, 257 episodes (48.2%) were caused
by Gram-positive bacteria. Enterococcus spp. were responsible for
41 BSIs (7.7%) observed in internal medicine wards. Overall, 35
(85.4%) were monomicrobial and 6 (14.6%) were polymicrobial. Of
the 41 enterococcal BSI patients, 28 (68.3%) had monomicrobial
BSI caused by E. faecalis and 4 (9.8%) had monomicrobial BSI
caused by E. faecium. Three monomicrobial BSIs were caused by
Enterococcus avium, Enterococcus casseliflavus and Enterococcus
gallinarum, respectively. Of the six polymicrobial BSIs, two were
associated with culture of methicillin-susceptible Staphylococcus
aureus, one with Staphylococcus epidermidis (considered a skin
contaminant), one with Klebsiella pneumoniae and two with
Candida albicans. All cases, with the exception of one case of E.
faecium-Candida co-infection, received appropriate therapy with-
in the first 48 h from blood culture collection. In all cases, only the
first set of blood cultures was positive for more than one micro-
organism, whilst the remaining blood cultures were positive only
for Enterococcus spp.

Five isolates (12.2%) were resistant to ampicillin and four
isolates (9.8%) were resistant to vancomycin (two E. faecium, one E.
casseliflavus and one E. gallinarum).

Patients with BSIs hospitalized in 31 units from
14 different Italian regions from March, 2012, to
December. 2012

| 257 (48.2%) BSIs due to Gram-positive bacteria |

| 41 (7.7%) BSIs due to Enterococcs spp |

S

31 (75.6%) swrvivors | | 10 (24.4%) non-survivors |

Fig. 1. Flow chart of study participation. BSI, bloodstream infection.

Table 1 shows the clinical features and outcomes of the 41
patients with enterococcal BSI. Patients included in the study were
elderly with a median age of 73 years (IQR 66-85.5 years). The
majority of episodes were community-onset, with 17 (41.5%)
healthcare-associated and 10 (24.4%) community-acquired BSIs.
The most common sources of infection were the genitourinary
tract (34.1%) and gastrointestinal tract (22.0%), followed by
primary BSI (19.5%). Clinicians received an early alert from the
microbiology laboratory for 20 patients (48.8%). The median (IQR)
time from blood culture collection to knowledge of the results was
shorter in the case of early alert from microbiology compared with
conventional reporting [39h (24-48h) vs. 96h (72-120h);
P<0.001]. After receiving the phone call from microbiology,
clinicians decided to change the antimicrobial therapy in 10
patients: 4 patients discontinued fluoroquinolones and started
ampicillin plus aminoglycosides (n=2), imipenem (n=1) or
piperacillin/tazobactam (TZP) (n=1), respectively; 2 patients
discontinued TZP and started linezolid; 3 patients discontinued
cephalosporins and started teicoplanin (n = 2) or ampicillin (n=1),
respectively; and 1 patient added aminoglycosides to their
ampicillin therapy. All patients who underwent a change in
antimicrobial therapy after the early alert from laboratory survived
(data not shown).

The in-hospital mortality rate was 24.4% (10/41). Table 2 shows
a comparison between survivors and non-survivors. Non-survivors
had a higher median age (84.5 years vs. 70 years; P=0.022), were
more frequently affected by a healthcare-associated BSI (70.0% vs.
32.3%; P=0.035), had a higher median Sequential Organ Failure
Assessment (SOFA) score at presentation (11 vs. 2; P<0.001) and
were more commonly affected by multiple co-morbidities (median
Charlson co-morbidity index, 4 vs. 3; P=0.049). Conversely, among
survivors, clinicians more frequently received an alert communi-
cation from the microbiology laboratory regarding the blood
culture positivity (58.1% vs. 20.0%; P=0.036).

In the multivariate analysis (Table 3), polymicrobial infection
(HR=9.100, 95% CI 1.295-63.949; P=0.026), age (HR = 1.261,95% CI
1.029-1.546; P=0.025) and SOFA score (HR = 1.244, 95% CI 1.051-
1.474; P=0.011) were risk factors for in-hospital mortality.
Conversely, an alert from the clinical microbiology laboratory
represented the only factor independently associated with survival
(HR=0.073, 95% CI 0.007-0.805; P=0.033).

4. Discussion

This study describes the epidemiology and clinical features of
elderly patients with enterococcal BSI hospitalised in 31 different
internal medicine wards. Moreover, factors independently associ-
ated with in-hospital mortality among these patients were
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Table 1
Clinical features and outcomes of patients with bloodstream infection (BSI) due to
Enterococcus spp. (N=41).

Table 2
Comparison between survivors and non-survivors in patients with bloodstream
infection (BSI) due to Enterococcus spp.®

n (%)*
Demographic characteristics
Age (years) [median (IQR)] 73 (66-85.5)
Age >65 years 33(80.5)
Male sex 20 (48.8)
Hospitalisation in last 3 months 20 (48.8)
Antibiotic treatment in last 3 months 19 (46.3)
Means of acquisition
Community-acquired 10 (24.4)
Healthcare-associated 17 (41.5)
Nosocomial 14 (34.1)
Co-morbid conditions
Cardiovascular disease 28 (68.3)
Diabetes 16 (39.0)
COPD 11 (26.8)
Solid malignancy 10 (24.4)
Chronic kidney disease 9 (22.0)
Liver disease 6 (14.6)
Neutropenia 1(24)
Charlson comorbidity index [median (IQR)] 3 (2-5)
SOFA score [median (IQR)] 3(1-8)
Clinical manifestations
Fever (>38°C) 38 (92.7)
Hypotension” 7 (17.1)
Tachycardia 30 (73.2)
Tachypnoea 17 (41.5)
Pa0,/FiO, <300 9 (22.0)
Altered mental status 16 (39.0)
Hepatic dysfunction® 4(9.8)
Renal dysfunction? 12 (29.3)
Altered coagulation® 6 (14.6)
Lactate >2 mmol/L 11 (26.8)
Source of infection
Genitourinary tract 14 (34.1)
Respiratory tract 2(4.9)
Gastrointestinal tract 9 (22.0)
Skin or soft tissue 4(9.8)
Endocarditis 4 (9.8)
Primary BSI 8(19.5)
Septic shock 6 (14.6)
Length of hospital stay (days) [median (IQR)] 15 (8-30)
Alert from clinical microbiology laboratory 20 (48.8)
In-hospital mortality 10 (244)

IQR, interquartile range; COPD, chronic obstructive pulmonary disease; SOFA,
Sequential Organ Failure Assessment; PaO,, partial pressure of arterial oxygen; FiO,,
percentage of inspired oxygen.

2 Data are n (%) unless otherwise stated.

b Defined as systolic blood pressure (SBP) <90 mmHg, mean arterial pressure
<70 mmHg or a decrease in SBP > 40 mmHg.

¢ Defined as bilirubin >2 mg/dL or transaminases >2x the upper limit of normal.

4 Defined as urine output <0.5mL/kg/h for >2h despite adequate fluid
resuscitation or increase in creatinine >0.5 mg/dL or 44.2 pmol/L.

¢ Defined as international normalised ratio (INR) >1.5, activated partial
thromboplastin time (aPTT) >60's or platelet count <100 x 10%/p.L.

identified. Previously known factors, such as presence of poly-
microbial infection, age and SOFA score, were identified as risk
factors for mortality. Moreover, a new peculiar variable, an early
alert from the microbiology before the receipt of blood culture
results, improved the outcome of these patients.

The most important finding of the current study is that effective
communication between the clinical microbiology laboratory and
prescribing physicians could promote early optimisation of
antimicrobial regimens resulting in an improved outcome. In fact,
we showed that receiving an early communication from the
microbiology laboratory about the isolated pathogen allowed early
modification of the treatment regimen. Since delay in delivery of
appropriate antibiotic therapy is associated with higher mortality
[18], receipt of an early communication from the laboratory could
be essential in such cases. Processes involving communication
between laboratories and clinical units are the most error-prone

Survivors Non-survivors P-value
(N=31) (N=10)
Demographic characteristics
Age (years) [median (IQR)] 70 (65-81) 84.5 (77.25-88) 0.022°
Male sex 14 (45.2) 6 (60.0) 0.414
Hospitalisation in last 3 months 11 (35.5) 9 (90.0) 0.003
Antibiotic treatment in last 3 13 (41.9) 6 (60.0) 0.319
months
Means of acquisition
Community-acquired 10 (32.3) 0 0.039°
Healthcare-associated 10 (32.3) 7 (70.0) 0.035
Nosocomial 11 (35.5) 3(30.0) 0.750
Co-morbid conditions
Cardiovascular disease 20 (64.5) 8 (80.0) 0.360
Diabetes 11 (35.5) 5 (50.0) 0.413
COPD 7 (22.6) 4 (40.0) 0.280
Solid malignancy 6(19.4) 4 (40.0) 0.186
Chronic kidney disease 7 (22.6) 2 (20.0) 0.864
Liver disease 4(12.9) 2 (20.0) 0.581
Neutropenia - 1(10.0) 0.075
SOFA score [median (IQR)] 2 (1-4) 11 (6-14.25) <0.00"
Charlson comorbidity index 3(2-4) 4 (3-8) 0.049
[median (IQR)]
Source of infection
Genitourinary tract 9(29.0) 5(50.0) 0.077
Respiratory tract 2 (6.5) 0 0.410
Gastrointestinal tract 8(25.8) 1(10.0) 0.294
Skin or soft tissue 3(9.7) 1 (10.0) 0.976
Endocarditis 2(6.5) 2 (20.0) 0.209
Primary BSI 7 (22.6) 1(10.0) 0.383
Septic shock 3(9.7) 3(30.0) 0.114
Alert from clinical microbiology 18 (58.1) 2 (20.0) 0.036
laboratory
Species distribution
Enterococcus faecalis 21 (67.7) 7 (70.0) 0.894
Enterococcus faecium 4(12.9) 0 0.232
Other Enterococcus spp. 3(9.7) 0 0.307
Polymicrobial 3(9.7) 3 (30.0) 0.114
Antimicrobial susceptibility profile
Ampicillin-susceptible 24 (77.4) 8 (80.0) 0.864
Ampicillin-resistant 3(9.7) 2 (20.0) 0.386
Vancomycin-resistant 4(12.9) 0 0.232
Definitive antimicrobial therapy
Ampicillin = AG 9(29.0) 2 (20.0) 0.575
TZP + AG 4 (12.9) 0 0.232
Carbapenem + AG 9 (29.0) 3 (30.0) 0.953
Teicoplanin & AG 2 (6.5) 3(30.0) 0.048"
Vancomycin + AG 3(9.7) 0 0.307
Linezolid 2 (6.5) 1] 0.410
Others 2 (6.5) 2 (20.0) 0.209

IQR, interquartile range; COPD, chronic obstructive pulmonary disease; SOFA, Sequential
Organ Failure Assessment; AG, aminoglycoside; TZP, piperacillin/tazobactam.

2 Data are n (%) unless otherwise stated.

" Statistically significant (P < 0.05).

Table 3
Cox regression analysis of risk factors for in-hospital mortality in patients with
bloodstream infection due to Enterococcus spp.

Risk factor HR (95% CI) P-value
Polymicrobial infection 9.100 (1.295-63.949)  0.026
Age 1.261 (1.029-1.546) 0.025
SOFA score 1.244 (1.051-1.474) 0.011°
Alert from clinical microbiology laboratory  0.073 (0.007-0.805) 0.033

HR, hazard ratio; CI, confidence interval; SOFA, Sequential Organ Failure
Assessment.
" Statistically significant (P < 0.05).

parts of laboratory testing [28]. Blood culture results may remain
pending for several days, but reporting significant test results to
clinical staff by phone or in written form could be crucial to guide
antimicrobial therapy. The timeliness and accuracy of preliminary
blood culture reports could affect patient outcomes [22,29].
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However, this procedure is often challenging. A recent study
highlighted the key communication barriers between microbiology
laboratories and clinical units [30]. Disruption at the interface between
laboratories and clinical units, mutual lack of insight into each other’s
area of expertise, and limited laboratory services are all barriers that
need to be addressed in order to improve communication [30]. For
these reasons, the early alert from the microbiology laboratory to
clinical units should represent one of the key points of antimicrobial
stewardship programmes (ASPs). On one hand, establishing ASPs in
hospitals can be an efficient framework to facilitate communication
and to increase insight between the microbiology laboratory and
clinical staff. On the other hand, including an intervention of early alert
from the microbiology laboratory to clinical wards could guarantee the
effectiveness of ASPs.

Inthe current study, in-hospital mortality of patients with BSIdue
to Enterococcus spp. was in line with previous reports in other
hospital settings [2,17]. BSIs due to Enterococcus spp. are associated
with different rates of mortality depending on the source of
infection, with gastrointestinal sources showing the highest case
fatality rates [2,31]. Similarly, infective endocarditis caused by
Enterococcus spp. is responsible for high mortality [16]. Other
factors, such as the presence of multiple co-morbidities, malignan-
cy,diabetes, inflammatory bowel disease and cardiovascular failure,
negatively affect the outcome of patients with enterococcal BSI
[12,16]. Polymicrobial infection, age and SOFA score were identified
as factors independently associated with mortality. It has recently
been demonstrated that E. faecalis can facilitate co-infection with
other micro-organismes, in particular with Escherichia coli, through
the suppression of nuclear factor kappa-B (NF-kB)-driven
responses in macrophages [32] and the increase of metabolic cue
that facilitates E. coli growth [33]. Enterococcus spp. can also be
found together with Candida spp. when there is translocation of
intestinal pathogens from the gut into the bloodstream [31].
Besides, independently from the co-isolated pathogen, the presence
of Enterococcus spp. as a part of a polymicrobial infection appears to
increase the risk of short-term mortality [34].

This study has some limitations. First, the sample size is not so
large, but slightly lower than other studies [12]. Second, only
patients hospitalised in medical wards were included. Thus, these
findings are not generalisable to other settings such as surgical
wards or ICUs. Finally, the inclusion of polymicrobial infections
could have influenced the study results. However, the six cases of
polymicrobial infection were represented by BSI in which only one
blood culture was positive for two micro-organisms whereas the
subsequent cultures were positive only for Enterococcus spp., and
all cases with the exception of one case of E. faecium-Candida co-
infection received adequate antimicrobial therapy. The strengths of
this study are that it is a multicentre study and that data were
prospectively collected using standard procedures.

In conclusion, BSI due to Enterococcus spp. in elderly patients is
associated with a high risk of in-hospital mortality. Presence of a
polymicrobial infection, age and SOFA score on the day of BSI were
factors associated with increased mortality. Conversely, an early
alert from the microbiology laboratory before obtaining blood
cultures results can help clinicians to select appropriate antimicro-
bial therapy, thus improving patient survival. Rapid and efficacious
communication from the microbiology laboratory to clinical unitsis
crucial and should be implemented in hospital settings.
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