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ABSTRACT

Background. To analyze predictors of mortality and
poor outcome in cancer patients diagnosed with E. fae-
cium bloodstream infection.

Methods. Demographic, clinical and microbiological
data were collected (January 1998-June 2011).

Results. After multivariate analysis, presence of a
urinary catheter was associated with a worse 7-day
prognosis, and higher mortality at discharge. A high
Charlson index was also associated with higher 7-day
mortality.

Conclusion. Presence of a urinary catheter was associ-
ated with poor 7-day prognosis and higher mortality at
discharge in the present series.
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um. Cancer. Predictors.

An. Sist. Sanit. Navar. 2015; 38 (1): 71-77

RESUMEN

Fundamento. Analizar los predictores de mortalidad y
mal pronostico en el paciente oncoldgico diagnosticado
de bacteriemia por E. faecium.

Métodos. Se analizaron datos demograficos, clinicos y
microbioldgicos (Enero 1998-Junio 2011).

Resultados. El anédlisis multivariable demostré que la
presencia de una sonda urinaria se asoci6 a mal pronds-
tico a los 7 dias y alta mortalidad del paciente al final
del estudio. Un indice de Charlson elevado se asoci6 a
un aumento en la mortalidad a los 7 dias.

Conclusion. En nuestro estudio, la presencia de sonda
urinaria se asocié con mal pronéstico del paciente a los
7 dias y aumento de la mortalidad.

Palabras clave. Bacteriemia. Enterococcus faecium.
Cancer. Predictores.
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INTRODUCTION

Enterococcus spp. is an important cause
of serious infections such as bloodstream
infection and endocarditis'? In the Unit-
ed States, Enterococcus spp. is the sec-
ond most common cause of nosocomial
bloodstream infection (BSI), representing
25% of all isolates®. Enterococcus spp. rep-
resents 10% of all blood cultures isolates
in Europe and their incidence is rising**.
This is in part because it often occurs in
patients with prolonged hospitalization,
co-morbidities, or who are undergoing in-
strumental manipulation or are under anti-
biotic pressure*$. Enterococci, compared to
other Gram-positive cocci such as S. aureus
or S. pyogenes, has low pathogenicity and
lacks important virulence factors. Despite
that, it is able to form biofilms associat-
ed with biomedical devices. Enterococcus
spp is inherently resistant to certain an-
tibiotics used frequently, but also has an
innate ability to acquire new mechanisms
of resistance especially in the case of E.
faecium®. Despite E. faecalis is the specie
most frequently isolated from cultures, E.
faecium has been described as a microor-
ganism with more clinical relevance than E.
faecalis (because of its virulence and main
resistant mechanisms). In addition, in the
case of BSI secondary, the E. faecium isola-
tion frequency is greater than E.faecalis™®.
Enterococcal bloodstream infection has
a specific mortality, even with adequate
treatment, of 31-37% depending on the
series®!, The present study was conduct-
ed to analyze predictors of mortality and
outcome in cancer patients diagnosed with
Enterococcus faecium BSI.

PATIENTS AND METHODS

Longitudinal retrospective study (Janu-
ary 1998-June 2011) of consecutive patients
diagnosed with Enterococcus spp. BSI in
our center, Clinica Universidad de Navarra,
Spain. We collected demographic, clinical,
microbiological, antibiotic exposure, treat-
ment and prognosis of individual patients
included in the study. Outcomes were de-
fined in three different times (72 hours, 7

72

days, and at discharge). It was estimated
the median length of stay of each patient
as a consequence of the BSI episode, keep-
ing in mind that day 0 consisted of blood
culture extraction. Blood cultures studied
for each patient were processed in the mi-
crobiology laboratory. Identification of the
isolates and susceptibility testing were
performed using standard bacteriological
methods and an automated system (Vitek
[I® System, bioMerieux, Durham, NC, USA)
in accordance with the CLSI® guidelines
(CLSI Performance Standards for Suscepti-
bility Testing).

Data was collected from each patient
by a previously designed form. Epidemi-
ological data included the following: sex,
age, hospitalization ward (medical wards,
surgical wards or ICUs), previous episodes
of hospitalization, antibiotic use, surgery,
or ICU admissions, means of acquisition
(community, healthcare-associated or hos-
pital acquired), exogenous risk factor for
acquiring the BSI, underlying diseases and
their severity (Charlson index of co-mor-
bidity score)'2, Microbiological data in-
cluded the following: mono- or polymicro-
bial etiology, enterococcal species isolated
(E. faecalis or E. faecium), vancomycin MIC
(ug/mL), ampicillin MIC (ug/mL) and gen-
tamicin synergy (detection of high-level
resistance to aminoglycosides). Clinical
data included the following: source of the
BSI, antimicrobial therapy and duration of
treatment. Also collected as a variable of
study if the patient had developed sepsis
(sepsis, severe sepsis or septic shock) as
a result of BSI'®. Outcomes were defined as
either “clinical cure” (decrease of temper-
ature or ausence of fever, 50% decrease of
infection parameters with reference to the
levels corresponding to day 0 and/ or neg-
ative hemocultive) or “not clinical cure” at
three different times: 72 hours, 7 days, and
at discharge. Finally, we calculated the to-
tal crude mortality and mortality attributa-
ble to bloodstream infection. Death was at-
tributable to E. faecium BSI if at least one of
the following was present: i) positive blood
culture at the time of death; ii) persistent
signs and symptoms of infection due to
that microorganism at death; iii) death
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within the first week after the isolation of
the microorganism in blood culture.

We studied the relationship among all
these variables with respect to every out-
come we had defined. Logistic regression
was used for uni- and multivariate analysis
of associations with every outcome. Re-
sults with a P value <0.05 were considered
to be statistically significant. All computa-
tions were performed with SPSS-Software
(version 15.00; SPSS, INC., Chicago, IL).

RESULTS

Included in the study were 122 consecu-
tive patients who had episodes of clinically
significant enterococcal BSI. Seventy out of
122 (57,4%) were diagnosed with malignan-
cy (solid tumors and haematological tum-
ors). Of these seventy patients, E. faecium
was isolated from 34 blood cultures in 28
patients.

The initial clinical and demographic
characteristics of the patients are shown
in table 1. Most of the patients (81%) had
some type of medical device at the time of
BSI [i.e, central vascular catheter (71%),
indwelling urinary catheter (43%)]. Twenty
out of 28 patients (71%) had been hospital-
ized in the 6 months prior to BSI, with 14%
admitted to ICU; 75% had received antimi-
crobial therapy in the 3 months prior to BSIL
Sixteen patients (57%) were diagnosed with
a hospital-acquired BSI. None of the cases
were associated with clustering or out-
break during the study period. BSI source
could not be determined in 12 episodes
(43%). Polymicrobial episodes were more
likely to be hospital-acquired (9 cases out
of 11). Related deaths were higher in mo-
nomicrobial bloodstream infection than in
polymicrobial (five versus zero episodes).
Sepsis and septic shock were present at BSI
diagnosis in 19 patients (67%) and 4 (14%)
patients had to be admitted at the ICU be-
cause of the infection. Relapse of BSI was
documented in six (21%) patients. Four of
these patients presented a poor outcome
at 72 hours and 7 days. Only one patient
received inappropriate initial antimicrobial
therapy. Glycopeptides were the most fre-
quent previously administered antibiotics
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(54%), followed by aminoglycosides (36%)
and quinolones (21%). The median length
of stay was 29 days (SD: 30 days) for all pa-
tients. Total and specific BSI mortality, at
discharge, were 36% and 18%, respectively
(Table 2). Multivariate logistic regression
analysis showed that presence of an in-
dwelling urinary catheter was associated
with a worse 7-days outcome (OR, 26.92;
95% CI, 2.28-317;, P= 0.009), and a higher
mortality at discharge (OR, 9.14; 95% CI,
1.10-75.8; P= 0.040). A high Charlson index
score was found to be an independent pre-
dictor (OR, 2.17; CI, 0.93-5.07; P= 0.071) for
7-days mortality (Table 3).

DISCUSSION

The presence of a foreign body is con-
sidered to be a potential extrinsic risk
factor as well as another potential way of
acquiring infection or development of re-
sistances to antimicrobial agents®. In our
study, up to 71% of all patients had a cen-
tral intravenous catheter and 43% carried
an indwelling urinary catheter at the BSI
moment. However, while the presence of
this last one (indwelling urinary catheter)
has been demonstrated by the analysis
as having statistical differences [worse
7-days outcome (OR, 26.92; 95% CI, 2.28-
317; p= 0.009), and mortality at discharge
(OR, 9.14; 95% CI, 1.10-75.8; P= 0.040)], that
does not happen with the central venous
catheter (no significative differences). Ca-
ballero-Granado et al, in his study about
the attibutable mortality rate and duration
hospital stay related to the enterococcal
BSI, showed that the presence of an in-
dwelling urinary catheter was associated
with global mortality increase!. In their
study, Patterson et al., defined the pres-
ence of an indwelling urinary catheter as
a potential risk factor for the Enterococcus
spp. high-level gentamycin acquiring resist-
ance'. Similar to this, Fortan et al, in their
study, demonstrated that the presence of
an indwelling urinary catheter not only
was a predictor of ampicillin resistance ac-
quired but it also was associated to high-
er patient’s mortality'®. There are several
studies about the etiologic and risk factors
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Table 1. Epidemiological features of patients with E. faecium

bloodstream infections (N=28)

Characteristics N=28 n(%)

Median age in years (range) 57 (19-87)
Gender (male) 17 (60.7)
Charlson Index score *
25% mortality / year 1(3.6)
52% mortality / year 2(10.7)
85% mortality / year 24 (85.7)
Comorbidities
Cirrhosis 1(3.6)
COPD 0
Diabetes mellitus 4(14.3)
Impaired renal function 5(17.9)
Hypertension 10 (35.7)
Immunosuppression 12 (42.9)
Type of malignacy

Haematological tumors 4(14.3)

Solid tumors 24 (85.7)
Neutropaenia 2(7.D)
Solid organ transplant 0
Ulcer 6 (21.4)
Biomedical devices
Biliary drainage 13 (46.4)
Central venous catheter 20 (71.4)
Indwelling urinary catheter 12 (42.9)
Nephrostomy 3(0.7
Other prosthesis 1(3.6)
Parenteral nutricare 8 (28.6)
Previous ICU addmision (3 months) 4(14.3)
Previous 6 months hospialation 20 (7.14)
Previous 3 months antibiotic exposure 21 (75)
Recent surgery (3 months) 6(21.49)
BSI source
Endovascular 21D
Genitourinary 3(10.7)
Intraabdominal 11 (39.3)
Primary 12 (42.9)
Acquired BSI
Community-associated 4(14.3)
Healthcare-associated 8 (28.6)
Nosocomial 16 (57.1)
Sepis
Sepis 18 (64.3)
Severe sepis 1(3.6)
Septic shock 0
Adequate treatment 27 (96.4)
Polymicrobial 11 (39.3)
Ampicillin resistance 20 (71.9)
High-level gentamicin resistence 7(25)
Vancomycin resistance 1(3.6)
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Table 2. Clinical outcomes and mortality of patients diagnosed with E. faecium

bloodstream infection

72 hours 7 day Discharge
n (%) n (%) n (%)

Outcome

Clinical cure 7(25) 11 (39.3) 18 (64.3)
Not clinical cure 21 (75) 17 (60.7) 10 (35.7)
Mortality

BSI specific mortality 2(7.14) 2(7.149) 5(17.8)
Total mortality 3(10.7) 3(0.7) 10 (35.7)

Table 3. Independent risk factors associated with the different outcomes in patients with enterococcal

bloodstream infection (analysis uni-multivariable)

Mortality 72h  Outcome day 7 M((;;t;!;ty g::crlt:;l:;i

Variable P OR P OR P OR P OR
Univariable

Charlson Index - - - - 0,041 2,16 - -

Indwelling urinary cateter - - 0,007 24,2 - - 0,007 14

Other focus infection - - 0,041 0,143 - - - -

Polymicrobial BSI - - - - - - 0,036 0,089

Surgery 0,079 10,5 - - 0,086 10 - -
Multivariable

Age - - 0,358 0,96 0,349 1,08 0,567 0,97

Gender (male) - - 0,278 3,42 0,612 2,26 0,384 2,78

Charlson Index - - - - 0,071 2,19 - -

Indwelling urinary cateter - - 0,009 26,92 - - 0,04 9,14

in nosocomial infections. One of them is
the Akkoyun’s study which, in addition
to analyzing these etiologic causes or risk
factors, the author exposed that 37.8% of
all the indwelling urinary catheterization
episodes were unnecessary!’. Another pos-
sible explanation may be that, despite the
relevance of E. faecium as a cause of BSI, it
is not a common microorganism involved
in the origin of intravascular catheter in-
fection; hence, the low numbers of BSI with
endovascular source in our study and its
better prognosis. Our study had some lim-
itations, including the retrospective nature
of the study, the limited number of cases,
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the absence of a significant number of van-
comycin-resistance isolates, the long peri-
od of study and therapeutic developments
in this disease. However, we have carried a
thorough analysis of all the potential vari-
ables that could influence the outcome of
these patients.

Similar to other studies that have been
described*®, enterococcal bloodstream in-
fection is related to patients with a high
number of co-morbidities and severe un-
derlying illnesses. In our study, 96% of all
patients presented a Charlson index high-
er than 2. Patient’s comorbidities are not
the only unique risk factors. Along with
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the features of our population, we could
observe in our study how a high number
of patients presented a previous antibiot-
ic exposure (75%) and previous hospitali-
zation (71.4%). These variables along with
the previous ICU admission are considered
by a number of studies as potential risk
factor to the infection acquired and to the
development of resistances to antimicrobi-
al agents. In Furuno’s study, the previous
antibiotic exposure and previous hospital-
ization are risk factors for the E. faecalis
and the E. faecium acquired'®. In the same
way, in Patterson’s and Caballero’s studies
postulated that the previous use of anti-
biotics was related to fatal outcome!*'®,
We observed that 57% of the BSI episodes
were hospital-acquired. This concurs with
that published by other studies in which
the majority of the episodes enterococcal
BSI episodes are hospital acquired>S. A 39%
of the episodes were polymicrobial. We al-
ready know, as demonstrated in Patterson
et al study, that the polymicrobial entero-
coccal BSI have better prognosis and out-
come than monomicrobial.

Several studies talk about the impor-
tance of choosing the appropriate empiri-
cal treatment!®. These studies have demon-
strated that correct selection and early
initiation of treatment is associated with
lower attributable mortality and therefore
better patient prognosis. Caballero-Grana-
do et al. demonstrated that inappropriate
treatment was a poor prognostic factor!. In
our series, 96% of our patients received ad-
equate treatment. Vancomycin, in combi-
nation with other antibiotics, was the drug
most used in the BSI’s treatment.

In our series severity of illness and the
presence of an indwelling urinary catheter
proved to be strong prognostic predictors
of mortality in cancer patients with E. fae-
cium BSI. A good strategy to create the
safest patient situation would be to avoid
unnecessary catheter use and, when nec-
essary use them for the shortest period of
time. Proper use of an indwelling urinary
catheter and other biomedical devices can
reduce morbidity and mortality associated
with bloodstream infection and improve
patients outcomes.
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