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The mortality rate of patients with cases of enterococcal bacteremia is high, although it has often been related

to the patients’ underlying conditions rather than to the infection itself. To analyze the attributable prognosis

of enterococcal bacteremia (assessed by its attributable mortality rate and duration of hospital stay), a pro-

spective, matched case-control study was done. All adults with an episode of enterococcal bacteremia without

endocarditis were included. A control patient was randomly selected for every case patient and matched by

sex, age and hospital ward. Univariate and multivariate analyses were performed. A total of 122 pairs were

included, and incidence of enterococcal bacteremia was 2.3 episodes/1000 discharges. Crude 30-day mortality

rates for case patients and control patients were 23% and 17%, respectively ( ); thus, the estimatedP p .29

attributable mortality rate was 6% (95% confidence interval, 24% to 16%). The mean duration of hospital

stay of case patients and control patients were 38 and 17 days, respectively ( ); thus, the estimatedP ! .001

attributable duration of hospital stay was 21 days (95% CI, 7–32 days). Enterococcal bacteremia without

endocarditis does not increase risk of death by itself but extends the duration of hospital stay of patients who

develop it.

Enterococcus species are expected to cause greater prob-

lems for clinicians in the near future. The incidence of

enterococcal infections, mainly hospital-acquired, has

increased over the past 2 decades [1, 2], and isolates

with novel mechanisms of acquired resistance to anti-

microbials are more and more frequent [3]. Further-

more, enterococci have a great capacity for transmitting

these resistance mechanisms to other species and even

other genera [4]. One of the more frequent and more

clinically important manifestations of enterococcal in-

fection is bacteremia [2]. Although the clinical features,
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prognosis, and treatment of enterococcal endocarditis

are well established, the morbidity and mortality rates

associated with enterococcal bacteremia without en-

docarditis have roused a strong controversy in recent

years. Nearly all studies that have analyzed the mortality

rate associated with enterococcal bacteremia have been

retrospective cohort studies and have reported very dis-

parate crude mortality rates (13%–68%) [5–12] and re-

lated mortality rates (2%–43%) [6, 8–11, 13–15]. Just

one comparative study has been done to date [16].

The aim of the present study was to determine the

prognosis attributable to enterococcal bacteremia by

analysis of its attributable mortality rate and attribut-

able duration of hospital stay.

PATIENTS AND METHODS

Design of the study. Adults with clinically signif-
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icant enterococcal bacteremia (case patients) admitted to “Vir-

gen del Rocı́o” University Hospital (Seville, Spain) were studied

in a prospective, matched, case-control study. This is a tertiary

hospital with 1725 beds, 2 adult intensive care units (ICUs), a

severe burn unit, and active programs for solid organ transplan-

tation (except for lung transplantation) and bone marrow

transplantation.

Only the first episode was analyzed for those patients with

11 episode of bacteremia. Transient episodes and patients with

enterococcal endocarditis were excluded. A control patient was

randomly selected for each case patient. A control patient was

defined as the first patient for whom a blood culture was re-

quested after one was requested for the patient with entero-

coccal bacteremia, as documented in the Microbiology Labo-

ratory register of entry. The control patient also had to meet

the following criteria: negative results of blood culture during

hospital stay, age within 1 decade of the patient with entero-

coccal bacteremia, the same sex as the patient with enterococcal

bacteremia, and hospitalization on the same ward as the patient

with enterococcal bacteremia (medical wards, surgical wards,

and ICUs).

Pairing according to hospitalization wards allowed us to ob-

tain homogeneous case and control groups with respect to type

and number of manipulations. This does not imply that case

patients and control patients had similar underlying diseases.

In fact, we did not pair case patients and control patients by

duration of hospital stay before development of enterococcal

bacteremia nor by underlying diseases so that we could consider

these variables as potential risk factors. Thus, we sought to

answer the question about the importance of the underlying

diseases and prior hospitalization for the prognosis of patients

with enterococcal bacteremia [6, 13, 17].

Case patients and control patients were followed until dis-

charge or death. Data were collected from case patients and

control patients by a previously designed form. The form gath-

ered epidemiological, microbiological, and clinical data, and

information on prognostic features: Epidemiological data in-

cluded the following: sex, age, hospitalization ward (medical

wards, surgical wards, or ICUs), means of acquisition (com-

munity or nosocomial), exogenous risk factors for acquiring

the bacteremia, underlying diseases and their severity. Micro-

biological data included the following: mono- or polymicrobial

etiology, enterococcal species isolated, its susceptibility to am-

picillin, imipenem, ciprofloxacin, vancomycin, and teicoplanin,

and the presence or absence of high-level aminoglycoside re-

sistance. Clinical data included the following: source of the

bacteremia, severity of illness, and antimicrobial therapy. In-

formation collected about prognostic features included risk of

death and duration of hospital stay. Vascular catheter, urinary

catheter, nasogastric tube, mechanical ventilation, parenteral

nutrition, and prior stay in ICUs were considered to be ex-

ogenous risk factors for acquiring enterococcal bacteremia

when they were present at the onset of the bacteremia or had

been in the previous 72 h. Surgical treatments and prior use

of antimicrobials were assessed if they were present in the 14

days before the onset of bacteremia.

The sample size was adjusted so the study was able to detect

a difference in mortality rates of >17% between patients with

and without enterococcal bacteremia (RR of 1.96). The re-

spective a and b errors selected were 0.05 and 0.2. Thus, a

minimum of 116 pairs was needed [18].

Definitions. The requests for blood cultures were made

by the physician responsible for each case and control patient.

Isolation and identification of Enterococcus species were done

by customary methods [19]. Definitive identification was done

and antimicrobial susceptibility determined by the MicroScan

system with PosCombo type 4I panels (Dade International).

An episode of bacteremia was defined as the isolation of >1

organism from >1 culture of blood samples from a patient,

under circumstances in which clinical evidence suggested a

common source and the times of isolation were not separated

by an asymptomatic period when the patient was not receiving

antibiotic treatment. When the common source was unknown

or multiple sources were evident, any positive blood culture

result obtained within 48 h of another positive blood culture

results was considered to represent the same bacteremic episode

[20].

Clinically significant bacteremia was defined as an episode

of bacteremia in a patient in whom clinical evidence of infection

existed for >8 h [20]. If signs or symptoms lasted !8 h, this

episode was considered to be transient and was excluded.

An episode of bacteremia was considered to be hospital-

acquired when the onset occurred 48 h after admission, with

no evidence that the infection had been present previously [21].

In any other circumstances, the infection was considered to be

community-acquired.

Microbiological and clinical criteria were used to define the

source or sources of each case of bacteremia [21]. The micro-

biological criterion was isolation of the same Enterococcus spe-

cies as was found in results of blood cultures from another site

within the time corresponding to the episode of bacteremia;

the clinical criteria were symptoms and clinical signs (identified

on the basis of interview, physical examination, nonmicro-

biological complementary tests made within the time corre-

sponding to the episode of bacteremia, and no contrary evi-

dence) that indicated the site that was the probable source,

even if microbiological samples from those sites were absent.

When clinical and microbiological criteria did not allow for

the determination of the source of the bacteremia, it was con-

sidered to be of unknown origin [21].

Severity of the underlying diseases was classified according

to the criteria of McCabe and Jackson [22]. A patient was
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considered to have diabetes mellitus when a concentration of

glucose in plasma of 1140 mg/dL was noted on 11 occasion

when the patient had an empty stomach. Chronic renal failure

was defined as having a creatinine level in plasma of 12 mg/

dL and data suggesting that it was a chronic disturbance (i.e.,

confirmation of its previous existence, normocytic normo-

chromic anemia, renal atrophy, and renal osteodystrophy). A

patient was considered to have cirrhosis when that patient had

a defined diagnosis (i.e., with diagnostic liver biopsy) or a prob-

able diagnosis (i.e., with clinical and analytical data suggesting

chronic liver disease, hepatocellular dysfunction, and portal

hypertension). Neutropenia was defined as a polymorphonu-

clear leukocyte count of !1000/mL.

Severity of illness was classified according to the definitions

recommended by the consensus conference of the American

College of Chest Physicians and the Society of Critical Care

Medicine (sepsis, severe sepsis, and septic shock) [23]. Patients

with sepsis (not severely ill or without hemodynamic compro-

mise) were compared with those with severe sepsis or septic

shock (with hemodynamic compromise or severely ill).

Antimicrobial treatment was considered to be appropriate

when the patients received at least 48 h of iv doses of an

antimicrobial agent active in vitro against the organism isolated

in the blood culture. In the case of Enterococcus species, these

included penicillins, ureidopenicillins, carbapenems, glycopep-

tides, and quinolones in monotherapy or associated with ami-

noglycosides. In the remaining circumstances, the antimicrobial

therapy was considered to be inappropriate [24].

Crude outcome of the enterococcal bacteremia was consid-

ered to be the mortality rate of patients with enterococcal bac-

teremia during the first 30 days after the onset of the entero-

coccal bacteremia (30-day mortality rate), regardless of the

cause of the death. The overall mortality rate during the whole

duration of hospital stay (in-hospital mortality rate) was noted

but not analyzed, because deaths occurring 130 days after the

onset of enterococcal bacteremia were likely not related to the

infection.

The attributable mortality rate of enterococcal bacteremia

was defined as the difference between the crude mortality rate

of the patients with enterococcal bacteremia and that of the

control group [18].

To estimate the attributable duration of hospital stay, the

following periods were analyzed: for case patients, the time

from the first positive result of blood culture until discharge;

for control patients, the period from the date of the blood

culture by which each control patient was included in the study

until the discharge. Attributable duration of hospital stay was

defined as the mean of the differences between these periods

of the respective case patients and control patients. Patients

who died during the first 30 days after the onset of the enter-

ococcal bacteremia and their matched control patients were

excluded for this analysis. Otherwise, attributable duration of

hospital stay would be shortened.

Statistical analysis. Relationships among epidemiological,

microbiological, and clinical features with respect to 30-day

mortality rates were analyzed by a univariate analysis. The x2

test was used to compare qualitative variables (or 2-tailed

Fisher’s exact test when some expected values were !5), and

RRs with their respective 95% CIs were estimated. The Mann-

Whitney U test was used to analyze quantitative variables. Com-

parisons among case patients and control patients were made

by use of the McNemar x2 test for dichotomous qualitative

variables and the Wilcoxon signed rank test for quantitative

ones. A significance level of .05 was used in the statistical cal-

culations [25–27]. A 95% CI for crude mortality rate of the

enterococcal bacteremia was estimated [27]. Then, variables

related to the crude mortality rate were introduced in a mul-

tivariate analysis through a forward stepwise multiple logistic

regression model, by means of the Wald test, to determine

independent associations. Multicolinearity among variables was

assessed. A significance level of .05 was selected [25–27].

EpiInfo (version 5; Centers for Disease Control and Prevention,

Atlanta) and SPSS (version 8.0) software were used for all

calculations.

RESULTS

Description of the series. Included in the study were 122

consecutive patients who had episodes of clinically significant

enterococcal bacteremia during an 18-month period (July 1993

to January 1995) and their matched control patients. The in-

cidence of enterococcal bacteremia at this time was 2.3 cases

per 1000 discharges. All pairs fit the matching criteria previously

defined. Another 12 patients with enterococcal bacteremia were

not included because they had transient episodes. A total of

103 episodes (84%) were hospital-acquired. When comparing

case patients and control patients, there were no differences

regarding the severity of the underlying conditions ( ),P p .34

and only cirrhosis, neutropenia, and organ transplantation were

more frequent in case patients than in the control group (table

1).

A total of 99 episodes (81%) of bacteremia were caused by

Enterococcus faecalis, 19 (16%) by Enterococcus faecium, and 4

(3%) by Enterococcus durans. Thirty-six of them (30%) were

polymicrobial, and gram-negative rods were the more fre-

quently associated organisms (20 episodes [56%]). Gram-pos-

itive cocci were associated with 12 episodes (33%), gram-pos-

itive cocci and gram-negative rods with 2 episodes (6%),

Candida tropicalis with 1 episode (2.5%), and Candida albicans

plus Escherichia coli with 1 (2.5%). Antimicrobial susceptibility

was determined for 117 isolates (table 2). Susceptibility of an-

other 5 isolates was tested by use of an agar dilution method,



590 • CID 2001:32 (15 February) • Caballero-Granado et al.

Table 1. Epidemiological features of case patients with enterococcal bacteremia and control patients.

Type of variable, characteristic Case patients Control patients P OR (95% CI)

Matched variables

Age, years, mean 5 SD 56.6 5 18.7 56.3 5 17.9 .25a

Sex

Male 71 (58) 71 (58) 1

Female 51 (42) 51 (42)

Hospitalization ward

Medical 64 (52.5) 64 (52.5)

Surgical 15 (12.3) 15 (12.3) 1

ICU 43 (35.2) 43 (35.2)

Unmatched variables

McCabe classification of underlying disease

Nonfatal 69 (56.6) 77 (63.1)

Ultimately fatal 50 (41) 43 (35.2) .34b

Rapidly fatal 3 (2.4) 2 (1.6)

Underlying disease

None 41 (33.6) 51 (41.8) .22

Diabetes mellitus 26 (21.3) 21 (17.2) .51

Renal failure 21 (17.2) 14 (11.5) .25

Hemodialysis 11 (9) 10 (8.2) 1

Cirrhosis of the liver 15 (12.3) 3 (2.5) !.01 5 (1.5–17.3)

Solid organ cancer 23 (18.9) 26 (21.3) .72

Hematologic malignancy 10 (8.2) 6 (5) .42

AIDS 6 (5) 7 (5.7) 1

Other conditions

Neutropenia 13 (10.7) 3 (2.5) .01 6 (1.3–26.8)

Organ transplantation 15 (12.3) 4 (3.2) .02 3.8 (1.2–11.3)

Valvular heart disease 5 (4.1) 3 (2.5) .72

Exogenous risk factors for bacteremia

Prior duration of hospital stay, median d (IR) 12 (5–22) 4.5 (1–15) !.01a

Intravascular catheter 105 (86) 88 (72) .01 2.4 (1.2–4.7)

Urinary catheter 71 (58) 38 (31) !.01 4.3 (2.2–8.6)

Nasogastric tube 42 (34) 28 (23) .03 2.3 (1.1–4.6)

Surgery 29 (24) 28 (23) 1

Prior ICU stay 44 (36) 39 (32) .3

Mechanical ventilation 25 (21) 19 (16) .3

Parenteral nutrition 18 (15) 3 (3) .002 6 (1.8–20.4)

Prior use of antimicrobials 83 (68) 58 (48) .001 2.7 (1.5–4.8)

NOTE. Data are no. of patients (%), except as indicated. ICU, intensive care unit; IR, interquartile range.
a Wilcoxon test. All other comparisons were by McNemar x2 test.
b Ultimately and rapidly fatal underlying diseases were combined to perform the McNemar x2 test.

but these results were not included in the analysis. Sixty-eight

isolates (58%) did not present synergy between penicillins and

aminoglycosides because of high-level resistance to one or both

antimicrobial groups.

Clinical features. Sources of enterococcal bacteremia were

as follows: intra-abdominal (30 patients [25%]), intravascular

catheter (21 patients [17%]), urinary tract (18 patients [15%]),

soft tissues (4 patients), respiratory tract (3 patients), and CNS

(1 patient). Three patients had a multiple source. Forty-eight

patients (39%) had bacteremia of unknown origin. A total of

118 patients (97%) had fever, and 4 (3%) had hypothermia,

23 (19%) alteration of mental status, 23 (19%) oliguria, and

20 (16%) hypotension. No patients had disseminated intra-

vascular coagulation nor septic metastasis. Eighty-four patients

(69%) had sepsis and 38 (31%) had severe sepsis or septic

shock (i.e., hemodynamic compromise was present).
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Table 2. Susceptibilities of 117 enterococcal strains causing
bacteremia in hospitalized patients.

Antimicrobial,
MIC (mg/mL)

E. faecalis
(n p 95)

E. faecium
(n p 19)

E. durans
(n p 3)

Amp (resistant, >16) 2 (2) 10 (53) 0

Imp (intermediate, 8;
resistant, >16) 1 (1) 15 (79) 0

Cpfx (intermediate, 2;
resistant, >4) 43 (45) 4 (21) 0

Vm (intermediate, 8–16;
resistant, >32) 0 2 (11) 0

Gm (high-level, 1500) 40 (42) 1 (5) 0

NOTE. Data are no. of strains (%). There were no strains resistant to
teicoplanin. Amp, ampicillin; Cpfx, ciprofloxacin; Gm, gentamicin; Imp, imi-
penem; Vm, vancomycin.

Figure 1. Cumulative crude mortality rates during first 30 days after
onset of enterococcal bacteremia: comparison of monomicrobial (dashed
line) and polymicrobial (solid line) cases of bacteremia.

Appropriate antimicrobial therapy was given to 104 patients

(85%). The more frequently used antimicrobials were a b-lac-

tam antibiotic, either alone (38 patients [36.5%]) or with an

aminoglycoside (24 patients [23%]). Other treatments used

were a glycopeptide alone (12.5%) or associated with an ami-

noglycoside (5%), a quinolone alone (10.5%) or associated with

an aminoglycoside (1%), and sequential treatments because of

other isolates (11.5%) (b-lactam antibiotics and glycopeptides,

b-lactam antibiotics and quinolones, quinolones and glyco-

peptides). Mean duration of therapy was 11 days.

Mortality rates. The in-hospital mortality rate of the

group of patients with enterococcal bacteremia was 29%, and

the 30-day mortality rate was 23%. The crude mortality rate

was higher among patients in the ICU (36%) than among those

in surgical (7%) or medical wards (19%; ). The crudeP p .02

mortality rate was not related to age, sex, underlying diseases

or their severity, nor to duration of hospital stay before onset

of bacteremia. Four patients with community-acquired bacte-

remia (21%) and 31 with nosocomial bacteremia (30%) died

( ). Exogenous risk factors associated with a higher crudeP p .4

mortality rate were placement of a urinary catheter (presence

vs. absence of risk factors, 32% vs. 10%, respectively; P p

; RR, 4.4; 95% CI, 1.5–12.6) or nasogastric tube (43% vs..007

13%; ; RR. 5.3; 95% CI. 2.1–12.9), mechanical venti-P ! .001

lation (56% vs. 14%; ; RR, 7.5; 95% CI, 2.8–20), priorP ! .001

stay in an ICU (mean 5 SD, days vs.8.8 5 10.8 4.4 5 11.8

days; ), and parenteral nutrition (50% vs. 18%;P ! .002 P p

; RR, 4.5; 95% CI, 1.6–18.8). Infection with an organism.003

resistant to ampicillin was also associated with a higher crude

mortality rate (50% vs. 20%; ; RR, 4; 95% CI, 1.2–13.6).P p .04

Species and polymicrobial etiology (overall and stratified by

gram-positive and gram-negative organisms associated) did not

modify the crude mortality rate. Figure 1 shows cumulative

crude mortality rate for 30 days after the onset of the enter-

ococcal bacteremia for monomicrobial and polymicrobial bac-

teremia. The shapes of the curves are similar; the mortality rate

is higher during the first 10 days and tails off thereafter, flat-

tening the curves.

Patients with hemodynamic compromise had a higher crude

mortality rate than did those with sepsis (50% vs. 11%; P !

; RR, 8.3; 95% CI, 3.3–21.3), and those patients who re-.001

ceived inappropriate antimicrobial therapies also had a higher

crude mortality rate (61% vs. 16%; RR, 8; 95% CI, 2.7–23.7).

Crude mortality rate was not higher among patients who were

treated with monotherapy (b-lactam antibiotics or glycopep-

tides) than among those who were treated with combined ther-

apy (including an aminoglycoside; 23% vs. 16%; ). NoP p .4

source of infection was associated with a higher crude mortality

rate.

Variables as independent risk factors for crude mortality rate

selected by a multiple logistic regression model are shown in

table 3. Crude mortality rate of patients with enterococcal bac-

teremia (23%) was not higher than that of the control group

(17%; ). Thus, the estimated attributable mortality rateP p .29

due to enterococcal bacteremia was 6% in the present study

(95% CI, 24% to 16%), a percentage that was not significant.

Nevertheless, a stratified analysis was done to find whether the

mortality rate of any group of patients with enterococcal bac-

teremia was really attributable to enterococcal bacteremia. This

did occur for those patients who received inappropriate anti-

microbial therapy (attributable mortality rate, 50%; 95% CI,

49%–50%; ), those who developed hemodynamic com-P p .012

promise (attributable mortality rate, 26%; 95% CI, 18%–34%;

). No other epidemiological, microbiological (mon-P p .031

omicrobial or polymicrobial etiology included), or clinical factors

increased crude mortality rate of patients with enterococcal bac-

teremia above that of their matched control patients.

Duration of hospital stay. A total of 94 patients who did

not die during the first 30 days after the onset of the entero-

coccal bacteremia and their respective control patients were
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Table 3. Independent risk factors associated with 30-day mortality in patients
with enterococcal bacteremia.

Variable Regression coefficient SE P OR 95% CI

Inappropriate therapy 3.42 0.88 !.01 30.8 5.4–175.6

Severity of illness 2.49 0.68 !.01 12.2 3.2–46.6

Mechanical ventilation 2.25 0.7 !.01 9.6 2.4–38

Ampicillin resistance 1.9 0.9 !.04 6.8 1.11–41

Constant 23.88 0.7 !.01 — —

NOTE. Model: x2, 52.68; df, 4; . Correlation matrix did not demonstrate colinearityP ! .001
among variables.

included in this analysis. The mean duration of hospital stay

after acquiring the enterococcal bacteremia was 38.4 days (me-

dian, 21 days; SD, 59.5 days), compared with 17.5 days for

control patients (median, 13 days; SD, 17 days) ( ).P ! .001

Thus, duration of hospital stay attributable to enterococcal bac-

teremia was 21 days (95% CI, 7–32 days). Considering the cost

of 1 day of hospital stay in “Virgen del Rocı́o” Teaching Hospital

($360US/day in the ICU and $216/day in medical and surgical

wards) and the cost of ampicillin therapy for 10 days ($320),

the mean cost of the excess of duration of hospital stay attrib-

uted to enterococcal bacteremia is at least $7880/episode in the

ICU and $4856/episode in medical and surgical wards.

DISCUSSION

In this study, patients with enterococcal bacteremia were

compared with patients with fever but without any bacteremia.

Both groups of patients were matched by age, sex, and hos-

pitalization wards. They were homogeneous in type, severity of

underlying diseases, and length of prior hospital stay, so the

morbidity of the enterococcal bacteremia depended on other

factors.

The crude and related mortality rates among patients with

enterococcal bacteremia are similar to the rates among patients

with bacteremia caused by other gram-positive cocci (crude

mortality rate, <44%, depending on the staphylococcal species;

related mortality rate, 14%–24%) and lower than the rates

among patients with bacteremia caused by gram-negative rods

(crude mortality rate, 20%–50%; related mortality rate, 25%;

attributable mortality rate, 25%) and yeasts (crude mortality

rate, 90%; attributable mortality rate, 38%) [2, 12, 28–39]. The

in-hospital mortality rate was intermediate in the present series

(29%) compared with that reported by other authors

(13%–68%) [5–8, 10–16, 33–35, 40]. The 30-day mortality rate

(23%) was also in the range of that reported in other studies

as related mortality rate (2%–43%) [8, 11, 13, 16, 33–35].

A number of poor prognosis factors have been described,

although designs of most studies from which they were inferred

did not consider bias and interactions that exist among the

different factors as a consequence of the characteristics of pa-

tients in whom enterococcal bacteremia occurs. Some of those

described are advanced age [6, 12], severe underlying diseases

and immunodeficiencies [6, 10, 12, 16], nosocomial acquisition

[10, 12], polymicrobial etiology [12, 13, 33], multiple or intra-

abdominal sources or surgical wound infection [12], prior sur-

gery [12], hemodialysis [16], prior use of antimicrobials [6,

12], severe infection [24, 41], and inappropriate antimicrobial

therapy [6, 8, 12, 13, 24, 42]. It is evident that all of these

factors could be related to each other in hospitalized patients.

Thus, a multivariate analysis is needed to clarify which factors

are really important for prognosis.

Our results show that the crude mortality rate among pa-

tients with enterococcal bacteremia is not higher than that

among patients without enterococcal bacteremia, when sex, age,

and hospitalization ward are the same. Only one prior study

has analyzed the mortality rate attributed to enterococcal bac-

teremia, which was estimated to be 31% [16]. This difference

could be explained in part by differences in design. The study

of Landry et al. [16] was retrospective, included patients with

endocarditis, used noncontemporary controls, matched case pa-

tients and control patients by underlying diseases (so how much

underlying diseases conditioned the death of patients with en-

terococcal bacteremia is not known), and included control pa-

tients who might have had community-acquired bacteremias.

Independent risk factors associated with 30-day crude mor-

tality rate among patients with enterococcal bacteremia in the

present study were infection with an organism resistant to am-

picillin, inappropriate antimicrobial therapy, hemodynamic

compromise, and prior need for mechanical ventilation. In a

retrospective analysis of 81 enterococcal bacteremias, 41 of

them clinically significant, independent risk factors associated

with a fatal outcome of clinically significant bacteremias were

inappropriate antimicrobial therapy (OR, 17), prior use of an-

timicrobials (OR, 14), and the presence of severe underlying

diseases (OR, 10) [6].

In the present series, overall, the group of patients with en-

terococcal bacteremia did not have a significant attributable

mortality rate; however, some groups of patients did have a

significant attributable mortality rate (i.e., patients who did not

receive appropriate antimicrobial therapy and those with a
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worse clinical status). This finding should be stressed. Other

authors have also reported better prognosis for patients with

enterococcal bacteremia and appropriate antimicrobial therapy

[6, 13]. Furthermore, this is the only independent risk factor

that can be easily modified by clinicians. We have not found

a different prognosis for patients treated with monotherapy or

combined therapy. Although this study was not designed to

assess different antimicrobial regimens, this finding supports

the idea that monotherapy with a penicillin or glycopeptide is

sufficient for treating enterococcal bacteremias without endo-

carditis, regardless of the severity of the infection [8, 12, 13].

Mean duration of hospital stay after acquiring the entero-

coccal bacteremia was 15 weeks, and the estimated attributable

duration of hospital stay was 21 days. This point is of great

interest for prognosis and has never been previously analyzed

for enterococcal bacteremia. Whereas severity of illness and

mortality rate are indexes of human cost, attributable duration

of hospital stay is an index of cost in resources, both in per-

sonnel and in supplies. Although Landry et al. [16] studied the

duration of hospital stay of patients with enterococcal bacte-

remia and compared it with that of their matched control pa-

tients, these authors analyzed the complete duration of hospital

stay. In contrast, in our study, only the stay after acquiring the

enterococcal bacteremia of survivors was considered because that

period is susceptible to being directly extended by an episode of

bacteremia.

We conclude that enterococcal bacteremia without endocar-

ditis does not increase mortality rate but does extend the du-

ration of hospital stay of the patients who contract it, compared

with febrile nonbacteremic patients.
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