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Abstract
Introduction Bacteremia is associated with high mortality, especially when the site of infection is unknown. While conventional
imaging usually focus on specific body parts, FDG-PET/CT visualizes hypermetabolic foci throughout the body.
Purpose To investigate the ability of FDG/PET-CT to detect the site of infection and its clinical impact in bacteremia of unknown
origin with catalase-negative Gram-positive cocci (excluding pneumococci and enterococci) or Staphylococcus aureus
(BUOCSA).
Methods We retrospectively identified 157 patients with 165 episodes of BUOCSA, who subsequently underwent FDG-PET/
CT. Data were collected from medical records. Decision regarding important sites of infection in patients with bacteremia was
based on the entire patient course and served as reference diagnosis for comparison with FDG-PET/CT findings. FDG-PET/CT
was considered to have high clinical impact if it correctly revealed site(s) of infection in areas not assessed by other imaging
modalities or if other imaging modalities were negative/equivocal in these areas, or if it established a new clinically relevant
diagnosis, and/or led to change in antimicrobial treatment.
Results FDG-PET/CT detected sites of infection in 56.4% of cases and had high clinical impact in 47.3%. It was the first imaging
modality to identify sites of infection in 41.1% bacteremia cases, led to change of antimicrobial therapy in 14.7%, and established
a new diagnosis unrelated to bacteremia in 9.8%. Detection rate and clinical impact were not significantly influenced by duration
of antimicrobial treatment preceding FDG-PET/CT, days from suspicion of bacteremia to FDG-PET/CT-scan, type of bacter-
emia, or cancer.
Conclusion FDG-PET/CT appears clinically useful in BUOCSA. Prospective studies are warranted for confirmation.
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Introduction

Bacteremia is associated with high mortality and morbidity
and is one of the primary causes of death in the western world
[1, 2]. In a Danish population-based cohort study, 30-day
mortality was 20.6%, and the reported mortality for nosoco-
mial bacteremia was even higher [1, 3, 4]. Furthermore, bac-
teremia is associated with increased long-term mortality [5],
exceeding that of common conditions such as breast cancer,
colorectal cancer, diabetes mellitus, and heart failure [2].

Bacteremia can be divided into Gram-positive and
Gram-negative bacteremia. Gram-negative bacteremia is
often caused by Escherichia coli and other enterobacteri-
aceae [6] and is usually associated with gastrointestinal or
urinary tract infections [3]. In the Gram-positive group,
there are some characteristic associations between bacte-
rial species and site of infection, i.e. pneumococci (pneu-
monia), enterococci (endocarditis, gastrointestinal and uri-
nary tract infections), and coagulase-negative staphylo-
cocci (foreign body infections). On the other hand, it is
often more difficult to detect sites of infection in bacter-
emia with other streptococci/streptococcus-like bacteria
(here defined as catalase-negative Gram-positive cocci)
and Staphylococcus aureus [7]. For this reason, we chose
to focus on these species.

Only few studies have investigated bacteremia of unknown
origin (BUO) [8] despite its frequent occurrence at an estimat-
ed 8–22% of bacteremia cases [9–11]. Studies have pointed
towards increased mortality when the origin of bacteremia is
unknown/undetermined [12–14], underlining the importance
of locating the primary site of infection in BUO.

While conventional imaging techniques usually focus on a
spec i f i c pa r t o f t he body, f l uo r i ne -18 - l abe l ed
fluordeoxyglucose positron emission tomography/computed
tomography (FDG-PET/CT) visualizes hypermetabolic foci
(including infection) in the entire body, in one single proce-
dure [15]. Despite increased application in infectious/
inflammatory diseases and an obvious potential in BUO
[15], no larger studies have investigated the use of FDG-
PET/CT in BUO [8].

The aim of this retrospective study was to investigate the
detection rate and the clinical impact of FDG-PET/CT in
patients with BUO with catalase-negative Gram-positive
cocci (except pneumococci and enterococci) or
Staphylococcus aureus (BUOCSA). Secondary objectives
were to correlate these outcomes with duration of antimicro-
bial treatment prior to FDG-PET/CT scan, time span from
suspicion of bacteremia to FDG-PET/CT scan, the type of
bacteremia (hospital/healthcare-associated or community-ac-
quired), and known malignancy.

Materials and methods

The study was performed at Odense University Hospital, a
990-bed regional hospital in Denmark. Patients were eligible
for inclusion, if they were diagnosed with BUOCSA from 1st
January 2009 through 31st December 2013, and had a subse-
quent FDG-PET/CT scan performed during the same admis-
sion. Patients could be included more than once if inclusion
criteria were fulfilled again during a later admission. Data
regarding positive blood cultures were retrieved from the local
laboratory information system (MADS, Aarhus University
Hospital, Aarhus, Denmark), and data on FDG-PET/CT scans
were obtained from a local data base containing information
on all patients examined with FDG-PET/CT.

Patients were identified using two separate lists. One list
included all patients with blood cultures positive for catalase-
negative Gram-positive cocci (except pneumococci and en-
terococci) or Staphylococcus aureus in the study period. The
second list included all patients undergoing FDG-PET/CT
during the same period. Patients appearing on both lists were
eligible for inclusion.

Blood cultures were obtained as part of routine diagnostic
work-up of suspected infection or sepsis. FDG-PET/CT was
performed at the discretion of the treating physician.

We collected the following information from the medical
records: patient age, sex, duration of antimicrobial treatment
preceding FDG-PET/CT, changes in antimicrobial treatment,
clinical findings, discharge summaries, and number and re-
sults of diagnostic procedures related to bacteremia before
and after FDG-PET/CT (i.e. conventional x-ray, computed
tomography, magnetic resonance imaging, ultrasound, echo-
cardiography, bone scintigraphy, odontological examination,
repeated FDG-PET/CT, and results of laboratory tests). The
date of suspected bacteremia (i.e. the date the blood culture
was obtained) and the date of FDG-PET/CT were obtained
from the local database.

Patients were excluded if they had bacteremia of known
origin and/or active cancer [except non-melanoma skin cancer
(NMSC)] without a baseline FDG-PET/CT. The latter was
done to prevent false-positive lesions, in regard to infection,
in patients with known cancer. However, since NMSC rarely
metastasize and FDG-PET has low usefulness in these cases
[16], it seemed justified to exempt these.

FDG-PET/CT

FDG-PET/CTwas performed with one of four available PET/
CT scanners (General Electrics, Milwaukee, WI, USA). Prior
to FDG injection, patients fasted for at least 6 h without
glucose-containing infusions. Patients with diabetes were
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managed according to EANM guidelines [17]. A weight-
adjusted dose of 4 MBq/kg FDG (maximum 400 MBq) was
administered and after 1 h, a low-dose CT without contrast
enhancement was obtained from the base of the skull to the
proximal femora for anatomic correlation and attenuation cor-
rection of PET images. Subsequently, a PET scan of the same
area was acquired with 2.5 min per bed position. The PETand
CT images were expanded to include the entire skull or part or
all of the lower extremities, if the patient history indicated a
need for this. Images were reconstructed using iterative recon-
struction and displayed in coronal, axial, and sagittal planes.
FDG-PET/CT images were evaluated by a nuclear medicine
physician as part of the daily routine, i.e. with full access to
medical records. Results were reported to the treating
physician.

Reference diagnosis and interpretation of scan results

The reference diagnosis was defined as the conclusion on the
relevant site(s) of infection in patients with bacteremia and
was based on the authors’ thorough evaluation of the patient’s
medical records, including clinical findings, image diagnos-
tics (excluding FDG-PET/CT unless this was repeated later in
the course of the disease), laboratory results (biochemical,
microbiological, and histopathology), and discharge summa-
ry. The reference diagnosis could deviate from the discharge
summary if the evidence present led to a different conclusion.
In cases without an obvious diagnosis, emphasis was placed
on the conclusion made in the discharge summery. The gold
standard was thus a composite reference diagnosis on a per
patient basis.

For each episode of BUOCSA, the reference diagnosis was
compared to the result of FDG-PET/CT scan. The detection
rate was defined as the proportion of cases where FDG-PET/
CTwas able to detect the site(s) of infection. If the focus/foci
of infection, defined by the reference diagnosis, was men-
tioned in the interpretation of the scan, FDG-PET/CT was
regarded able to detect the focus/foci of bacteremia. Where
no conclusion about the origin of bacteremia, and therefore no
reference diagnosis, could be made, FDG-PET/CT was
regarded as unable to detect the relevant sites of infection,
even though there could have been a possible true focus in
the scan result. In cases with endocarditis combined with one
or more extra-cardiac focus/foci, FDG-PET/CT was consid-
ered able to detect the sites of infection if it localized all ad-
ditional foci although failing to detect endocarditis. In cases
where endocarditis without any extra-cardia focus/foci was
considered the infection site and FDG-PET/CT failed to detect
the endocarditis, FDG-PET/CT was considered unable to
identify the site of infection. We found this approach justified
in view of the limited sensitivity of FDG-PET/CT to detect
endocarditis, when no specific preparation is used, to reduce
the physiological myocardial uptake.

Finally, FDG-PET/CT was regarded as true negative if the
reference diagnosis indicated a focus outside the scanned area
or if the focus of infection was concluded as being fully erad-
icated (stated in the medical record at the end of antibiotic
treatment) by the time of the scan. True negative results were
not included in the calculation of detection rate or clinical
impact.

FDG-PET/CTwas considered of high clinical impact if it a)
correctly revealed the sites of infection in bacteremia (in
agreement with the reference diagnosis) in areas not assessed
by other imaging modalities or if other imaging modalities
were negative or equivocal in these areas, or b) if it established
a new clinically relevant diagnosis, and/or changed the anti-
microbial treatment (extended the duration, changed the ad-
ministration route, or altered the type of antibiotic). All other
cases were considered of low clinical impact.

Definitions regarding bacteremia

BUO was defined as the presence of viable bacteria in blood
cultures [1] and uncertainty regarding site(s) of infection after
the initial work-up (i.e. physical examination, basic blood
tests, and chest x-ray) initiated shortly after suspicion of bac-
teremia [18]. Positive blood cultures interpreted as contami-
nation by a clinical microbiologist were not included. A com-
plete list of all bacteria species considered for inclusion is
shown in Supplemental Table 1. Polymicrobial episodes of
bacteremia (≥2 species in the blood culture [12]) were includ-
ed if at least one of the species was catalase-negative Gram-
positive cocci (except pneumococci and enterococci) or
Staphylococcus aureus. Bacteremia was considered ‘hospi-
tal-acquired’ if the first positive blood culture was obtained
>48 h after hospital admission and, ‘healthcare-associated’ if
the patient had been admitted to or attended an outpatient
clinic in hematology, oncology, or nephrology within 30 days
prior to the hospital admission [19]. All other cases were con-
sidered ‘community-acquired’.

Statistical analysis

SPSS (version 23.0; SPSS, Inc.) was used for analysis.
Confidence intervals (CIs) for proportions were calculated
using theWilson score method. Correlation between detection
rate/clinical impact and type of bacteremia, and correlation
between detection rate/clinical impact, non-cancer patients,
and cancer patients were explored with the Χ2 test. The Χ2

test was also used to test for differences between proportions.
The Wilcoxon rank sum test was used to test correlation be-
tween detection rate/clinical impact and number of days with
antibiotic treatment prior to FDG-PET/CT and the number of
days from suspected BUOCSA to FDG-PET/CT. A p value ˂
0.05 was considered statistically significant, and CIs were
reported at the 95% level.
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Results

From the local databases, we identified 744 Gram-positive
catalase-negative bacteremias (excluding pneumococci and
enterococci), 847 bacteremias with Staphylococcus aureus
(S. aureus), and 2173 FDG-PET/CT scans. From these, we
found 260 patients with a total of 270 episodes of bacteremia
and a matching FDG-PET/CT scan. After excluding 105 epi-
sodes in 103 patients (Fig. 1), we had 165 episodes in 157
patients for inclusion (8 of the included patients had more than
one episode of BUOCSA). Baseline characteristics for these
157 patients are displayed in Table 1. S. aureus was the most
common cause of bacteremia (64.2%), and most episodes
were community-acquired (62.4%). The most common final
diagnosis was endocarditis (38.2%). An overview of reference
diagnoses is displayed in Table 2. A median of 4.0 (range 0–
12) diagnostic tests/imaging procedures were performed prior
to FDG-PET/CT, and a median of 1.0 (range 0–9) diagnostic
tests/imaging procedures were performed afterwards. FDG-
PET/CT was performed within a median of 7.0 days (range
0–29) after the first positive blood culture.

FDG-PET/CT had an overall detection rate of 56.4% (CI:
48.8–63.8). Table 3 shows the detection rate in different sub-
groups. There was no significant difference in the ability of
FDG-PET/CT to detect sites of infection in patients with bac-
teremia, in relation to duration of prior antimicrobial treat-
ment, number of days from first positive culture to FDG-
PET/CT (p = 0.89), or type of bacteremia (p = 0.19).

Compared to endocarditis, FDG-PET/CT detected sites of in-
fection in a significantly higher proportion of patients with
spondylodiscitis/spondylitis (p < 0.001), pneumonia (p =
0.002), and arthritis (p = 0.01).

FDG-PET/CT had a high clinical impact in 47.3% (CI:
39.8–54.9) of all episodes of BUOCSA (Table 4). FDG-
PET/CT was the first imaging modality to identify the sites
of infection in bacteremia in 41.1% of episodes, led to changes
in antimicrobial treatment in 14.7%, and resulted in a new
diagnosis unrelated to bacteremia in 9.8% of episodes (Fig. 2).
The clinical impactwas not significantly related to the duration of
preceding antimicrobial treatment (p = 0.77), days from diagno-
sis of bacteremia to FDG-PET/CT (p = 0.42), or the type of
bacteremia (p = 0.21).

A total of 7.9% of the patients had current cancer. The
FDG-PET/CT detection rate was similar in cancer and non-
cancer patients, i.e. 61.5% (CI: 35.5–82.3) versus 55.9% (CI:
48.0–63.6); p = 0.70. The clinical impact was similar in both
the cancer group and the non-cancer group, i.e. 53.8% (CI:
29.1–76.8) and 46.7% (CI: 39.0–54.6); p = 0.62.

Discussion

This study is the first to examine the clinical value of FDG-
PET/CT in BUO with catalase-negative Gram-positive cocci
(excluding pneumococci and enterococci) or Staphylococcus
aureus. FDG-PET/CT detected sites of infection in patients

260 patients with bacteremia with catalase-negative Gram-positive Cocci 
or Staphylocoocus aureus and FDG/PET-CT, a total of 270 episodes

165 episodes of bacteremia with catalase-negative Gram-
positive Cocci or Staphylocoocus aureus in 157 patients 

with a subsequent FDG-PET/CT were included

14 episodes where patients had cancer and
no FDG-PET/CT baseline scan

32 episodes with FDG-PET/CT performed
before the positive blood culture was 

obtained

25 episodes with FDG-PET/CT performed
during another course of hospitalization

22 episodes were lost to follow-up

10 episodes with bacteremia with a known
site of infection

2 episodes where patients were transferred
to another hospital before any conclusion 
regarding sites of infection was reached

Fig. 1 Patient exclusion flow
diagram
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with bacteremia in 56.4% of the patients. In 41.1% of cases,
FDG-PET/CTwas the first imaging modality to identify these
sites, even if it was used within a median of 7 days after the
first positive blood culture and following a median of four
other diagnostic tests or imaging procedures. FDG-PET/CT
had a high clinical impact in almost half the cases (47.3%),
and this was not related to type of bacteremia, number of days
on antibiotic medication, or time elapsed until FDG-PET/CT
was performed. Even if FDG is a non-specific tracer of both
inflammation/infection and cancer, we found no significant
difference in detection rate or clinical impact in patients with
and without cancer.

The retrospective nature of the study made it a challenge to
decide the exact focus of the bacteremia, especially in cases of
endocarditis. We defined FDG-PET/CTas being able to detect
relevant sites of infection in bacteremia in cases with endocar-
ditis and additional foci, only if all the additional foci were
identified by FDG-PET/CT. This may have introduced a bias,
but in the view of the difficulties concerning the endocarditis

diagnosis [20], we found this approach justified. The high
number of patients and the few exclusion criteria add strength
to our results. Also, no significant changes in routine work-up
or treatment were instituted during the study period. There
were no specific criteria for referring patients to FDG-PET/
CT, and the study population probably represents a subset of
patients with bacteremia—likely those with a focus/foci of
bacteremia most difficult to detect. Transient bacteremia with-
out a clinically significant site of infection may have occurred

Table 1 Baseline characteristics of study population (n = 165 episodes
of bacteremia)

N (%) [range]

Male/female 97 (58.8)/68 (41.2)

Mean age (years) 67.3 [15–95]

Cancer/non-cancer 13 (7.9)/152 (92.1)

Mean number of days with antimicrobial
treatment before PET

7.1 [2–27]

Bacteria

Staphylococcus aureus 106 (64.2)

Catalase-negative Gram-positive cocci 59 (35.8)

Streptococcus mitis group 12 (7.3)

Beta hemolytic streptococcus group C/Ga 10 (6.1)

Streptococcus anginosus group 7 (4.2)

Streptococcus bovis group 5 (3.0)

Beta hemolytic streptococcus group B 5 (3.0)

Beta hemolytic streptococcus group A 3 (1.8)

Streptococcus mutans group 3 (1.8)

Streptococcus salivarius group 3 (1.8)

Viridans group streptococci 3 (1.8)

Miscellaneousb 4 (2.4)

Polymicrobial 4 (2.4)

Type of bacteremia

Community-acquired 103 (62.4)

Healthcare-associated 33 (20.0)

Hospital-acquired 28 (17.0)

NAc 1 (0.6)

a Excluding Streptococcus pneumoniae and Enterococcus spp.
b Abiotrophia defective 1, Granulicatella adiacens 1, Lactococcus
garvieae 1, Peptoniphilus asaccharolyticus 1
cData not available (NA)

Table 2 Overview of reference diagnoses

N (%)

Endocarditis 63 (38.2)

Confirmeda 39

Non-confirmed 10

+1 additional diagnosisb 8

+spondylitis/spondylodiscitis 6

Spondylodiscitis/spondylitis 24 (14.5)

With abscessc 3

Without abscess 16

Infection in back-fixation material 1

+1 additional diagnosisd 3

+2 additional diagnosese 1

Pneumonia 13 (7.9)

Arthritis 11 (6.7)

With prosthesis 5

Without prosthesis 6

Vascular infection 11 (6.7)

Thrombophlebitis 3

Vascular graft infection 3

Central venous catheter infection 2

Thrombus infection 2

Aortitis 1

Abscess in relation to the backc 6 (3.6)

Skin or wound infection 5 (3.0)

Osteomyelitis 2 (1.2)

Pyelonephritis 1 (0.6)

Renal cyst infection 1 (0.6)

Liver abscess 1 (0.6)

Shunt infection (pancreatic) 1 (0.6)

No reference diagnosis after final chart review 24 (14.5)

Focus outside the PET scan area 2 (1.2)

a Confirmed endocarditis by echocardiography (transthoracic or trans-
esophageal) or by FDG-PET/CT
b Pneumonia (n = 1), cholecystitis (n = 1), central venous catheter infec-
tion (n = 2), and arthritis (n = 4)
c Psoas, paravertebral, or epidural abscess
d Central venous catheter infection (n = 1), pneumonia (n = 1), and vascu-
lar graft infection (n = 1)
e Arthritis and vascular graft infection (n = 1)
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in some cases, underestimating the detection rate and the clin-
ical impact.

In our study, FDG-PET/CT led to a new clinically relevant
diagnosis in 9.8% of cases (Fig. 2). These findings included
undiagnosed infections and malignant foci needing further
management. While FDG-PET/CT is known to present
false-positive lesions in bacteremia, we did not evaluate the
occurrence of these and believe that prospective studies are
needed to evaluate this properly. The cost of FDG-PET/CT
compared to other imaging modalities may also be considered
a limitation in a hospital setting. However, early use of FDG-
PET/CT may spare patients futile tests and procedures and
thereby save substantial expenses. Our study was not designed
to draw firm conclusions about this particular matter, but we
found that first-line FDG-PET/CT could potentially save a
median of four (0–12) futile diagnostic procedures in 56.4%
of patients, and a median of 1 (0–9) procedure after FDG-
PET/CT, indicating that early and rational use of FDG-PET/
CT might significantly reduce the number of diagnostic pro-
cedures applied. In a study on FDG-PET/CTand patients with
Gram-positive bacteremia and risk of metastatic infectious

foci, the cost-effectiveness was calculated, and FDG-PET/
CTwas found to be cost-effective [21]. It seems fair to assume
that the use of FDG-PET/CT in patients with BUOCSA could
also be cost-effective. The clinical impact of FDG-PET/CT in
our study was not limited to the early stages of BUOCSA,
suggesting that unresolved BUOCSA patients may benefit
from FDG-PET/CT, even if quite some time has passed.

Concerning the most frequent final diagnoses, FDG-PET/
CT detected sites of infection significantly more often in pa-
tients with spondylodiscitis/spondylitis, pneumonia, and ar-
thritis than in patients with a final diagnosis of endocarditis.
Several factors may explain the low yield of FDG-PET/CT in
cases with endocarditis. The heart remains a challenge for the
diagnostic sensitivity and specificity in FDG-PET/CT due to
the high physiological uptake of FDG [22], although this may
be alleviated to some degree by prolonged fasting or delayed
imaging [23, 24]. Our results clearly show that FDG-PET/CT
can not be used as a substitute for echocardiography in the
diagnosis of endocarditis, but FDG-PET/CT may supplement
echocardiography by detecting other (extracardiac) relevant
infectious foci in patients with endocarditis [20].

Table 3 FDG-PET/CT: Ability to detect sites of infection in bacteremia
(detection rate) in different subgroups

N (%)

Overall 93/165 (56.4)

Cancer patients 8/13 (61.5)

Non-cancer patient 85/152 (55.9)

By diagnosis (the four most frequent)

Endocarditis 20/57 (35.1)

Spondylodiscitis/spondylitis 23/24 (95.8)

Pneumonia 12/13 (92.3)

Arthritis 10/11 (90.9)

By type

Community-acquired 63/103 (61.2)

Healthcare-associated 19/33 (57.6)

Hospital-acquired 11/28 (39.3)

NAa 1

By duration of antimicrobial treatment

0–7 days 52/93 (55.9)

8–14 days 35/50 (70.0)

15–21 days 4/10 (40.0)

>21 days 1/1 (100)

NAa 11

By time from suspicion of bacteremia to FDG-PET/CT scan

0–7 days 48/87 (55.2)

8–14 days 38/53 (71.7)

15–21 days 4/12 (33.3)

>21 days 2/2 (100)

NAa 11

aData not available (NA)

Table 4 FDG-PET/CT: Proportion of high clinical impact in different
subgroups

N (%)

Overall 78/165 (47.3)

Cancer patients 7/13 (53.8)

Non-cancer patients 71/152 (46.7)

By diagnosis (the 4 most frequent)

Endocarditis 19/57 (33.3)

Spondylodiscitis/spondylitis 17/24 (70.8)

Pneumonia 5/13 (38.5)

Arthritis 10/11 (90.9)

By type

Community-acquired 63/103 (61.2)

Healthcare-associated 19/33 (57.6)

Hospital-acquired 11/28 (47.3)

NAa 1

By duration of antimicrobial treatment

0–7 days 44/93 (47.3)

8–14 days 27/50 (54.0)

15–21 days 4/10 (40.0)

>21 days 1/1 (100)

NAa 11

By time from suspicion of bacteremia to FDG-PET/CT scan

0–7 days 42/87 (48.3)

8–14 days 29/53 (54.7)

15–21 days 4/12 (33.3)

>21 days 1/2 (50.0)

NAa 11

aData not available (NA)
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Although no prior studies on BUOCSA and FDG-PET/CT
exist, two previous studies have focused on FDG-PET/CT in
patients with bacteremia and risk of metastatic infectious foci
[25, 26]. In both studies, FDG-PET/CT contributed to the
diagnosis of infectious lesions. The first study was a prospec-
tive study of 115 patients [25] that reported sensitivity of
100% and specificity of 87% where 30% of foci were first
recognized with FDG-PET/CT. The second study retrospec-
tively investigated 40 patients, and FDG-PET/CT found 31
true positives, 6 true negatives, 3 false positives, and no false
negatives [26]. Although these results may seem more posi-
tive than ours, the included patients were more selected, as
they all had risk factors for metastatic infectious foci and were
thus more likely to present with FDG-avid lesions.

FDG-PET/CT is a well-established option for infection and
inflammation in general [15], but less so for infectious diseases
in cancer patients. A study from 2012 investigated incidental
FDG-PET/CT findings suggestive of infections when staging
malignancies [27]: 47 of 60 abnormal scans were highly sug-
gestive of infection with a positive predictive value of 89%.
Other studies have focused on cancer patients with febrile neu-
tropenia, a common side-effect of chemotherapy [28]. FDG-
PET/CT significantly improved the diagnostic yield and influ-
enced patient management and treatment [29–31]. However, it
should be noted that in our study, a lack of baseline FDG-PET/
CT for reference was an exclusion criterion.

In retrospect, it would have been interesting to report sep-
arately on the methicillin-resistant cases among the
Staphylococcus aureus-positive patients and on patients who
were immunosuppressed (induced neutropenia, steroids,
biotherapies, splenectomy, etc.) to elucidate whether PET per-
formed equally well in methicillin-resistant vs. methicillin-
sensitive infections and in immunosuppressed vs. non-

immunosuppressed patients. Unfortunately, however, these
data were not collected originally, and due to the present
Danish legislation on patient data protection, we are not
allowed to gather this information retrospectively.

Conclusion

FDG-PET/CTappears to be clinically useful in BUOCSA as it
can identify clinically relevant sites of infection. FDG-PET/
CT influenced clinical management in approximately half of
the cases, and it can be used throughout the disease course,
even in patients with underlying cancer. FDG-PET/CT pro-
vided the highest diagnostic yield in patients with
spondylodiscitis/spondylitis, pneumonia, and arthritis, and
the poorest in patients with endocarditis. Prospective studies
are needed to more precisely define the clinical usefulness and
cost-effectiveness of FDG-PET/CT in BUOCSA.
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Fig. 2 Examples of true positive
scans in patients with bacteremia.
a Eighty-year-old woman with
thoracic spondylodiscitis (blue
arrow). An initial (pre-PET/CT)
magnetic resonance imaging scan
was negative, but subsequent scan
confirmed spondylodiscitis. b
Eighty-nine-year-old male with
an infected biologic aortic valve
(blue arrow). c Sixty-three-year-
old male with infection related to
a central venous catheter (blue
arrow)
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