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ABSTRACT

Introduction: In a large cohort of patients with
Staphylococcus aureus bloodstream infection
(SABSI), we aimed to analyze the incidence and
risk factors for infective endocarditis (IE) among

patients with active cancer (PAC) in comparison
with those without cancer (PWC).
Methods: Multicenter cohort study of patients
with SABSI admitted to two tertiary care hospi-
tals, from 2011 to 2019. PAC were defined as
those with an active solid organ cancer or
hematological malignancies. SABSI and S. au-
reus IE were compared between PAC and PWC.
Results: Among 978 episodes of SABSI, 217
(22.2%) occurred in PAC. PAC were younger,
had fewer comorbidities, carried cardiac devices
less often, and had less community-acquired
SABSI than PWC. Compared to PWC, PAC more
frequently had catheter-related SABSI, less IE
(2.8% vs 10.9%, p\0.001) and osteoarticular
infection (2.3% vs 14.3%, p\ 0.001). Indepen-
dent risk factors for IE were cardiopathy (aOR
4.392, 95% CI 2.719–7.094) and persistent bac-
teremia (aOR 3.545, 95% CI 2.159–5.820).
Thirty-day mortality was high, and similar
between groups (24.2% vs 25.5%, p = 0.282).
Conclusions: PAC with SABSI developed IE less
frequently than PWC did. This finding seems
related to the differences in baseline character-
istics and may have significant clinical impli-
cations, such as transesophageal
echocardiography in PAC without cardiopathy
or persistent bacteremia.

Keywords: Staphylococcus aureus; Endocarditis;
Bloodstream infection; Cancer

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40121-021-00575-8.

S. Grillo � G. Cuervo (&) � J. Laporte-Amargós �
M. Tuells � I. Grau � C. Gudiol � M. Pujol �
J. Carratalà
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Key Summary Points

The incidence of S. aureus endocarditis was
lower in patients with cancer compared to
patients without cancer.

Risk factors for endocarditis were previous
cardiopathy and persistent bacteremia.

Key baseline differences explain lower
incidence of endocarditis in patients with
cancer.

Transesophageal echocardiography could
be avoided in patients with cancer
without cardiopathy or persistent
bacteremia.

INTRODUCTION

Staphylococcus aureus is one of the leading causes
of bloodstream infection (BSI) worldwide [1].
Healthcare exposure and invasive procedures
increase the burden of this disease [2]. Further-
more, S. aureus is ranked among the most
important causes of bloodstream infection-as-
sociated death [3]. Mortality of patients with
S. aureus bloodstream infection (SABSI) has been
consistently associated with host and pathogen
characteristics as well as with prompt source
management and adequate antibiotic treatment
[3]. One of the most important aspects among
the host–pathogen interaction is the source of
the infection. Among these, endocarditis and
pneumonia are the ones with the highest asso-
ciated mortality rates [3]. S. aureus causes
around 25% of episodes of infective endocardi-
tis (IE) [4]. In a recent Danish nationwide study
including 69,000 bacteraemia episodes, IE was
diagnosed in one of every 10 SABSI episodes [5],
and it has also been identified as a strong risk
factor for 30-day mortality in patients with
SABSI [6, 7].

Cancer incidence and mortality are rapidly
rising worldwide [8]. Bloodstream infection
(BSI) entails an important risk of complications

in patients with malignancy. Indeed, cancer is
the most frequent comorbidity in patients with
sepsis, described in 17% of cases [9]. BSI in
patients with cancer may delay the start of
chemotherapy, increase the length of hospital-
ization and costs, and raise morbidity and
mortality rates [10]. SABSI is a serious compli-
cation in patients with cancer, and is a clear risk
factor for mortality, with an odds ratio (OR) of
1.8 (95% CI 1.03–3.15) [11].

To date, few studies have specifically focused
on SABSI in patients with cancer, even though it
is the second leading cause of Gram-positive BSI
[12]. SABSI has usually been associated with
gastrointestinal mucositis and catheter-related
infection [13, 14]. Nosocomial acquisition, uri-
nary catheter, nasogastric tube, corticosteroids,
skin and soft tissue infection, and pneumonia
are also significantly associated with SABSI in
patients with malignancy [11]. The incidence of
IE in patients with cancer and SABSI seems to be
lower than in patients without cancer, but this
issue has not been explored in depth in the lit-
erature [15, 16]. To the best of our knowledge,
no studies have focused on IE in this specific
population. Nor have the characteristics of
SABSI in patients with cancer been compared
with those of SABSI in other patients, and it is
not clear at present why patients with cancer
appear to be less prone to IE than patients
without malignancies.

In our large multicenter cohort of SABSI, we
aimed to analyze the epidemiology, clinical
characteristics, risk factors for IE, and outcomes
of patients with active cancer (PAC) in com-
parison with those without malignancies
(PWC).

METHODS

Study Design, Setting, and Participants

The study design consisted in a retrospective
cohort analyses of prospectively collected data
of SABSI episodes in adult patients (at least
18 years old) hospitalized from January 2011 to
December 2019 in two tertiary care hospitals in
Barcelona, Spain: Bellvitge University Hospital,
a 700-bed teaching hospital for adults, and
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Duran i Reynals Hospital, a 200-bed referral
cancer center. Positive blood cultures were
reported daily by members of the Microbiology
Department. All patients were prospectively
followed up by infectious disease specialists
during hospital admission and for up to 90 days
thereafter.

This study was approved by the Clinical
Research Ethics Committee of Bellvitge
University Hospital (PR326/21). The informed
consent form and information sheet were
waived because of the retrospective nature of
the study. Patient data were anonymized for the
purposes of the analysis. Information that could
identify patients was protected according to the
national normative approach.

Some parts of the methodologies and analy-
ses used in this study were similar to those
published in some of our previous studies,
reported elsewhere [17, 18].

Variables and Data Sources

Demographic, epidemiological, clinical, and
microbiological data were prospectively col-
lected from patients with SABSI. For each
patient, the following data were recorded: age,
sex, comorbidities, functional and immuno-
logical status, history of contact with healthcare
providers or prior antibiotic therapy, implanted
foreign bodies or devices, clinical data at the BSI
onset (grade of severity of illness at presenta-
tion, source of infection, and the presence of
septic emboli), diagnostic and therapeutic
interventions, antibacterial therapy, and out-
comes. Follow-up information for up to 90 days
after BSI was obtained by reviewing the
patients’ electronic clinical charts, in order to
assess the mortality and microbiological failure
rates.

Bias

All consecutive episodes of SABSI detected dur-
ing the study period were included in the initial
analysis with the objective of minimizing
selection bias.

Definitions

SABSI was defined as at least one positive blood
culture obtained from a patient with clinical
signs and symptoms of infection (namely fever,
chills, malaise, specific signs or symptoms of
infection, e.g., phlebitis, cellulitis, septic
emboli). The presence of underlying diseases
was assessed by the Charlson comorbidity index
[19]. BSI acquisition categories were considered
in three mutually exclusive classes, community-
acquired, nosocomial, and healthcare-related,
based on the criteria from Friedman et al. [20].
Sepsis was assessed with the quick Sequential
Organ Failure Assessment (qSOFA) score, and
was defined as a score of at least 2 points [21].

The source of infection was defined as the
infective focus possibly responsible for the BSI,
based on the clinical presentation, physical
examination, and complementary results. The
sources of infection included eight groups: vas-
cular catheter-related infections; infective
endocarditis (according to the modified Duke
criteria) [22]; skin and soft tissue infections;
pneumonia; osteoarticular infections (with or
without prosthetic devices); urinary tract infec-
tions; unknown; and other sources (including
abdominal, head and neck, and central nervous
system sources). IE was considered for both
source of infection and complication of BSI
from another source.

Platelet count was assessed at the time of
hospitalization and confirmed with a second
blood count performed 48–72 h after hospital
admission. Previous or concomitant use (for at
least 3 months before SABSI) of antiplatelet and
anticoagulant drugs was recorded. Echocardio-
graphy was performed in all patients except
those who presented rapid clearance of
bacteremia.

Persistent bacteremia was considered when
follow-up blood cultures after more than 2 days
of treatment were positive. Cases of positive
blood culture after negative follow-up blood
cultures were considered recurrent bacteremia.
We considered consecutive episodes where
bacteremia occurred after the 90-day follow-up
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and after clear resolution of the previous epi-
sode. Source control refers to all the physical
procedures used to control a focus of infection,
including drainage of liquid/purulent abscesses,
debridement of necrotic tissues, removal of
indwelling catheters and potentially infected
devices, and we considered this achieved if
performed within the first 72 h from BSI.

Cardiopathy was defined as the presence of
one or more of the following conditions: pre-
vious predisposing factor for IE heart conditions
such as valvular heart disease and/or presence of
cardiac devices. Valvulopathy or valvular heart
disease was defined as the presence of previous
damage in any cardiac valve. Patients with
active cancer (PAC) were defined as those with
active solid organ cancer or hematological
malignancies, who underwent chemotherapy/
radiotherapy and/or hematopoietic stem cell
transplant in the previous 3 months or who had
metastatic cancer. SABSI and S. aureus IE in PAC
were compared with patients without cancer
(PWC). Mortality was defined as all-cause death
and was evaluated 30 days after bacteremia
onset.

Microbiological Studies

Blood cultures were processed in a BD BAC-
TECTM FX blood culture system (Becton Dick-
inson, Barcelona, Spain) at the Department of
Microbiology of Bellvitge University Hospital.
In the first 2 years of the study (2011–2012),
S. aureus was identified by latex agglutination
tests (Pastorex Staph-plus, Bio-Rad Laboratories,
Madrid, Spain) and DNase production (DNase
test agar, bioMérieux, Marcy l’Etoile, France).
From 2013 onwards, identification was carried
out by MALDI-TOF (MALDI Biotyper; Bruker
Daltonics, Spain). Antimicrobial susceptibility
was determined by microdilution using com-
mercially available panels (MicroScan, Beckman
Coulter, Barcelona, Spain) and according to the
EUCAST guidelines [23]. To rapidly assess
methicillin resistance, following positivity of
the blood culture and the confirmation of
S. aureus isolation, Xpert� MRSA/SA Blood
Culture (Cepheid, Sunnyvale, CA) was used.

Statistical Methods

To calculate the incidence of SABSI and IE, we
divided the number of episodes of SABSI and IE,
respectively, by the annual hospital discharges.
Categorical variables are presented as numbers
of episodes and percentages, and continuous
variables as means and standard deviation or
medians and interquartile range (IQR). Contin-
uous variables were compared using the Stu-
dent’s t test or Mann–Whitney U test as
appropriate. Fisher exact test or Pearson v2 test
was applied to assess the relationship between
categorical variables. All consecutive episodes of
SABSI detected during the study period were
included in the analysis in order to minimize
selection bias.

Multivariate logistic regression analysis was
then used to assess factors potentially associated
with IE and with 30-day mortality, and included
all significant variables identified in the uni-
variate analysis along with the relevant ones
according to the literature. The goodness of fit
of the model was assessed by the Hos-
mer–Lemeshow test. Relative risks are expressed
as adjusted odds ratios (aORs) and 95% confi-
dence intervals. Statistical significance was
established at a = 0.05. All reported p values are
two tailed.

RESULTS

Participants and Descriptive Data

During the study period, 978 episodes of SABSI
were recorded and followed up. Of these, 761
(77.8%) occurred in PWC and 217 (22.2%) in
PAC. Among PAC, 104 (47.9%) had solid organ
cancer and 113 (52.1%) had hematological
malignancies. Among solid organ cancer,
patients had more frequently head and neck
(13.4%), breast (9.6%), and colorectal cancer
(8.6%). The hematological malignancies most
frequently identified were myeloid acute leu-
kemia (23%), multiple myeloma (14%), diffuse
large B cell lymphoma (8%), and T cell lym-
phomas (8%). Seventeen patients (15%) had
previously undergone hematopoietic stem cell
transplantation. Seventy PAC (32.2%) presented
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neutropenia (neutrophil level less than 500/lL)
at SABSI presentation, while in five (2.3%) cit-
omegalovirus infection was documented and
seven patients presented invasive fungal infec-
tion (3.2%). The incidences of SABSI are shown
in Fig. 1: the incidence of SABSI was higher in
PAC than in PWC (7.3/1000 hospital dis-
charges/year vs. 2.9/1000 hospital discharges/
year, p\0.001).

Baseline characteristics and differences
between PAC and PWC are shown in Table 1.
Overall, there were 647 men (66.3%), mean age
was 64.6 years, and the patients had a mean
Charlson comorbidity index of 5.4 points. PAC
were younger, had fewer chronic comorbidities,
and they were less likely to receive antiplatelet
drugs. Acquisition of SABSI was different
between PAC and PWC (p\0.001): commu-
nity-acquired SABSI was more common in PWC
than in PAC (7.4% vs 28.0%), while PAC had
more healthcare-related (54.4% vs 41.7%) and
nosocomial SABSI (38.2% vs 30.4%). Catheter-
related infection was more often diagnosed in
PAC (41.5% vs 25.4%, p\0.001), although IE
(2.8% vs 10.9%, p\0.001) and osteoarticular
infections (2.3% vs 14.3%, p\0.001) were less
frequent in these patients. PAC were less likely
to have indwelling foreign material in place,

such as osteoarticular prosthesis (1.8% vs
10.5%, p\ 0.001) and cardiac devices (0.5% vs
7.4%, p\0.001). PAC presented more throm-
bocytopenia, and less sepsis, persistent bac-
teremia, and metastatic infections.
Echocardiography was performed more often in
PWC (43.7% vs 75.8%, p\0.001).

Risk Factors for Infective Endocarditis

Eighty-nine patients (9.1%) were diagnosed
with IE. Among them, six (6.7%) were PAC, four
with hematological malignancy and two with
solid cancer. Clinical characteristics of PAC with
IE are detailed in Table 1 of the supplementary
material.

Compared with patients with other sources
of BSI in the univariate analysis, patients with IE
had more previous cardiopathy (49.4% vs
16.5%, p\0.001), valvulopathy (37.5% vs
14.5%, p\ 0.001), cardiac devices (21.3% vs
4.3%, p\ 0.001), and presented more sepsis at
presentation (44.9% vs 31.2%, p = 0.008),
whereas they had less often an underlying
malignant disease (6.7% vs 23.7%, p\0.001).
In the multivariate analysis, the presence of
previous cardiopathy (aOR 4.392; 95% CI
2.719–7.094, p\ 0.001) and persistent

Fig. 1 Incidence of S. aureus bloodstream infection. SABSI Staphylococcus aureus bloodstream infection, PWC patients
without cancer, PAC patients with active cancer
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Table 1 Baseline characteristics of patients with S. aureus bloodstream infection

Variables Total (n = 978) No malignancy (n = 761) Malignancy (n = 217) p values

Age, years, mean (SD) 64.6 (15.9) 66.1 (15.8) 59.5 (15.2) 0.001

Age[ 65 years 521 (53.3) 441 (58.0) 80 (36.9) < 0.001

Male sex 647 (66.3) 504 (66.4) 143 (65.9) 0.890

Comorbidities

Charlson comorbidity index

Mean (SD) 5.4 (2.89) 5.3 (2.8) 5.9 (3.2) 0.007

Charlson[ 6 points 338 (34.6) 249 (32.7) 89 (41.0) 0.023

Cardiopathy 191 (19.5) 171 (22.5) 20 (9.2) < 0.001

Valvulopathy 155 (16.7) 136 (18.9) 19 (9.1) 0.001

Diabetes mellitus 327 (33.4) 296 (38.9) 31 (14.3) < 0.001

COPD 190 (19.9) 164 (22.2) 26 (12.0) 0.001

Chronic renal failure 217 (22.7) 202 (27.4) 15 (6.9) < 0.001

Neurological disorders 122 (12.8) 115 (15.6) 7 (3.2) < 0.001

Previous corticosteroids 177 (19.1) 97 (13.5) 80 (37.9) < 0.001

Antiplatelet drugs 238 (24.7) 220 (29.3) 18 (8.5) < 0.001

Anticoagulant drugs 141 (16.4) 128 (17.1) 13 (11.9) 0.176

Acquisition

Community acquired 229 (23.4) 213 (28.0) 16 (7.4) < 0.001

Healthcare related 435 (44.5) 317 (41.7) 118 (54.4) < 0.001

Nosocomial 314 (32.1) 231 (30.3) 83 (38.2) < 0.001

MRSA 207 (21.2) 170 (22.3) 37 (17.1) 0.093

Source of bloodstream infection

Catheter-related infection 283 (28.9) 193 (25.4) 90 (41.5) < 0.001

Infective endocarditis 89 (9.1) 83 (10.9) 6 (2.8) < 0.001

Ostheoarticular infection 114 (11.7) 109 (14.3) 5 (2.3) < 0.001

SSTI 148 (15.1) 109 (14.3) 39 (18.0) 0.186

Urinary tract infection 55 (5.6) 45 (5.9) 10 (4.6) 0.462

Unknown 136 (13.9) 100 (13.1) 36 (16.6) 0.195

Indwelling foreign materials

Ostheoarticular prosthesis 84 (8.6) 80 (10.5) 4 (1.8) < 0.001

Cardiac device 57 (5.8) 56 (7.4) 1 (0.5) < 0.001

Thrombocytopenia\ 100,000/lL 179 (18.3) 78 (10.3) 101 (46.1) < 0.001

Thrombocytopenia\ 50,000/lL 85 (8.7) 21 (2.8) 64 (29.5) < 0.001
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bacteremia (aOR 3.545, 95% CI 2.159–5.820,
p\0.001) were the only risk factors indepen-
dently associated with IE, whereas active cancer
was identified as a protective factor (aOR 0.338,
95% CI 0.142–0.806, p = 0.011) (Table 2).
Goodness of fit, assessed by the Hos-
mer–Lemeshow test, was 0.277. This protective
effect was also observed when solid organ can-
cer and hematological malignancies were ana-
lyzed separately (data not shown). As shown in
Table 2 of the supplementary material, no sig-
nificant differences were observed between
PWC and PAC with IE.

Outcomes

All-cause 30-day mortality among 978 episodes
of SABSI was 24.6%. No differences were found
between PWC and PAC. After multivariate
analysis, risk factors that remained indepen-
dently associated with 30-day mortality were
age[65 years, Charlson[ 6 points (aOR 1.881;
95% CI 1.265–2.797; p = 0.002), unknown
source of infection (aOR 2.759; 95% CI
1.650–4.611, p\0.001), sepsis (aOR 7.578;
95% CI 5.177–11.090, p\ 0.001), infection due

to methicillin-resistant S. aureus (MRSA) strain
(aOR 1.619; 95% CI 1.006–2.608, p = 0.047),
and persistent bacteremia (aOR 5.666; 95% CI
3.314–9.687; p\0.001) (Table 3 in the supple-
mentary material).

Among PAC, patients who died within
30 days were older, more often had solid organ
cancer, unknown source of BSI, MRSA infection,
sepsis and persistent bacteremia, while they had
less frequently catheter-related infection and
prompt source control. In the multivariate
analysis, risk factors independently associated
with 30-day mortality were solid organ cancer
(aOR 3.239, 95% CI 1.557–6.739, p = 0.002),
unknown source of infection (aOR 5.566;
95% CI 2.146–14.443, p\0.001), and MRSA
infection (aOR 4.240, 95% CI 1.808–9.943,
p = 0.001) (Table 4 in the supplementary mate-
rial). No PAC had SABSI relapse, while it
occurred in seven PWC.

DISCUSSION

The present study, the first cohort study to
compare SABSI and IE in patients with cancer
and the general population, found IE to be

Table 1 continued

Variables Total (n = 978) No malignancy (n = 761) Malignancy (n = 217) p values

Thrombocytopenia\ 20,000/lL 34 (3.5) 2 (0.3) 32 (14.7) < 0.001

Severity illness

Sepsis or septic shock 317 (32.4) 276 (36.3) 41 (18.9) < 0.001

Metastatic infection 127 (13.0) 119 (15.6) 8 (3.7) < 0.001

Infection management

Echocardiography 484 (67.2) 405 (75.8) 79 (42.5) < 0.001

Source control (\ 72 h) 423/651 (65.0) 382/590 (64.7) 41/61 (67.2) 0.701

Outcomes

Persistent bacteremia 172/856 (20.1) 143/663 (21.6) 29/193 (15.0) 0.026

30-day mortality 242/978 (24.7) 189/761 (25.5) 53/217 (24.2) 0.282

Data are presented as no. (%), unless otherwise specified
Statistically significant differences are marked in bold
SD standard deviation, COPD chronic obstructive pulmonary disease, MRSA methicillin-resistant S. aureus, SSTI skin and
soft tissues infection
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significantly less frequent in PAC, probably
because of notable differences in the source of
SABSI, baseline comorbidities, and site of
acquisition between the groups.

In agreement with previous work, we found a
higher incidence of SABSI in PAC than in PWC
[24]. PAC are highly susceptible to SABSI as a
result of their frequent hospital admissions,
chemotherapy administration, common use of
long-term indwelling catheters, and other
invasive procedures [25]. In fact, in our cohort,
PAC had more catheter-related BSI and a higher
rate of healthcare-related or nosocomial SABSI
acquisition, showing a clear relationship of this
population with healthcare exposure.

The incidence of IE in patients with cancer
and SABSI ranges between 1.6% and 6%
[15, 16]. Despite the higher incidence of SABSI

in PAC, in our cohort few patients (6/217, 2.7%)
in this group developed infective IE. A number
of reasons may explain this finding. First of all,
PAC with SABSI presented different epidemio-
logical and clinical characteristics with respect
to PWC: PAC were younger, had less comor-
bidity (including cardiopathy and cardiac or
orthopedic devices), and had more catheter-re-
lated, healthcare-associated, and nosocomial
SABSI. Indeed, PAC with SABSI exhibited a fas-
ter clearance of bacteremia than PWC. All these
features have previously been found to be
associated with a lower risk of IE [26, 27]. Sec-
ond, an appealing pathogenic explanation of
the lower frequency of IE could be the higher
prevalence of thrombocytopenia in PAC. Plate-
let aggregation has a fundamental role in the
formation of the vegetation. It has recently

Table 2 Univariate and multivariate analyses for risk factors for endocarditis

Variable Patients without endocarditis
(n = 889)

Patients with endocarditis
(n = 89)

p value OR 95% CI p value

Age[ 65 years 471 (53.0) 50 (56.2) 0.564

Cardiopathy 147 (16.5) 44 (49.4) < 0.001 4.392 2.719–7.094 < 0.001

Cardiac devices 38 (4.3) 19 (21.3) < 0.001

Valvulopathy 122 (14.5) 33 (37.5) < 0.001

Malignancy 211 (23.7) 6 (6.7) < 0.001 0.338 0.142–0.806 0.014

Charlson[ 6 311 (35.0) 27 (30.3) 0.38

Antiplatelet

drug

212 (24.3) 26 (29.2) 0.305

Platelet

\ 50,000/lL

80 (9.0) 5 (5.6) 0.191

Platelet

\ 20,000/lL

33 (3.7%) 1 (1.1) 0.167

Sepsis 277 (31.2) 40 (44.9) 0.008 1.371 0.838–2.242 0.209

MRSA 196 (22.0) 11 (12.4) 0.033

Persistent

bacteremia

130 (14.8) 41 (46.1) < 0.001 3.545 2.159–5.820 < 0.001

Data are presented as no. (%), unless otherwise specified
Statistically significant differences are marked in bold
OR odds ratio, CI confidence interval, MRSA methicillin-resistant S. aureus
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been demonstrated that activation of endothe-
lial cells stimulates the release of von Wille-
brand factor multimers which bind circulating
platelets as well as S. aureus [28]. Moreover, the
presence of platelets increases the adhesion of
S. aureus to collagen under flow conditions,
overcoming shear stress [28, 29]. Of note,
thrombocytopenia was present in half of the
PAC in our cohort using a cutoff of 100,000/lL,
and it was more frequent in this group even
when more restrictive cutoff values were used
(50,000/lL or 20,000/lL). Although thrombo-
cytopenia may have a protective role in PAC, we
did not find this factor to be independently
associated to the risk of developing IE. More-
over, previous studies in experimental models
of IE have demonstrated that antiplatelet treat-
ment may also hinder vegetation formation
[30]. Recently, the use of dabigatran was also
associated with a lower risk of SABSI in a large
cohort of patients and with a lower risk of IE in
an animal model [30, 31]. Nevertheless, we were
not able to demonstrate the use of either anti-
platelet agents or anticoagulant as a protective
factor for IE.

Regarding the diagnostic approach to SABSI
in PAC, and as a result of the low incidence of IE
in this group, the question of whether these
patients should undergo systematic trans-
esophageal echocardiography (TEE) is contro-
versial. In a recent study of the role of
echocardiography in patients with cancer and
SABSI, the authors did not find any additional
infective IE after performing subsequent TEE
[16]. Our study suggests that TEE is not
mandatory in all PAC with SABSI and individ-
ualized indication should be carried out.

In our cohort, the 30-day mortality rate in
PAC with SABSI was 24.2%, a figure higher than
reported in previous studies, typically between
16.7% and 21.2% [12, 15]. Importantly,
although PAC presented more low-risk SABSI,
30-day mortality in this group was as high as in
PWC. Unlike a previous study that reported
hematological malignancies as a risk factor for
mortality in SABSI [15], we found that patients
with solid organ cancer and unknown source of
infection had a higher risk for 30-day mortality.
Various explanations might be proposed for the
higher mortality rate observed in patients with

solid organ cancer. First, our cohort also inclu-
ded patients admitted to palliative care units,
mostly with solid tumors. Second, the higher
mortality rate might reflect more severe disease,
given that the hospitals in our study are tertiary
referral centers in Catalonia. Third, patients
with hematological malignancy were younger
and had less comorbidity than patients with
solid organ cancer, features inversely associated
with mortality.

This study has some strengths and limita-
tions. It is, to the best of our knowledge, the first
to compare SABSI and IE in PAC with those in
patients without malignancy, and also the first
to report the clinical characteristics and risk
factors for S. aureus IE in this population.
Although the study was conducted at two dif-
ferent centers, the large cohort of patients
included increases the external validity of its
results. The main limitation of this study was its
retrospective design, although the patients were
prospectively followed by infectious disease
specialists. The low prevalence of IE in patients
with cancer also hampered the multivariate
analysis of risk factor for IE in this specific
group. Because PAC were closely monitored,
SABSI could be detected, diagnosed, and treated
earlier in the course of the disease in PAC than
in PWC and it could therefore be prone to
selection bias.

CONCLUSIONS

PAC showed a higher incidence of SABSI and IE
was detected less frequently than in PWC. Rel-
evant differences in sources of SABSI, baseline
comorbidities, and site of acquisition could
explain the differential risk observed between
populations. Thirty-day mortality was high in
both groups of patients, underlying the impor-
tance of prompt source control and optimal
antibiotic treatment. Our study suggests that
PAC without previous cardiopathy and with
rapid clearance of bacteremia have a low risk of
developing IE. Thus, it is necessary to individ-
ualize the evaluation of the necessity of TEE in
selected patients. This may reduce costs, length
of stay, and avoid possible complications.
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nothing to disclose.

Compliance with Ethics Guidelines. This
study was approved by the Clinical Research
Ethics Committee of Bellvitge University
Hospital (PR326/21).

Data Availability. The datasets generated
during and/or analyzed during the current
study are available from the corresponding
author on reasonable request.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES
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Carratalà J. Bloodstream infections in patients with
solid tumors: epidemiology, antibiotic therapy, and
outcomes in 528 episodes in a single cancer center.
Medicine (US). 2014;93:143–9. https://doi.org/10.
1097/MD.0000000000000026.
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