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Abstract: Endocarditis, a serious infectious disease, remains a diagnostic challenge in contempo-
rary clinical practice. The advent of advanced imaging modalities has contributed significantly to
the improved understanding and management of this complex disease. 18F-fluorodeoxyglucose
(18F-FDG) positron emission tomography (PET) imaging has shown remarkable potential in im-
proving the diagnostic accuracy of endocarditis. In the update of the Modified Duke Criteria, in
2023, The International Society for Cardiovascular Infectious Diseases (ISCVID) Working Group
recognized specific 18F-FDG PET/CT findings as a major diagnostic criterion, particularly in patient
with prosthetic valve endocarditis. The ability of PET to visualize metabolic activity allows for the
identification of infective foci and could differentiate between infective and non-infective processes.
This review examines the clinical utility of PET in differentiating infective endocarditis from other
cardiovascular pathologies, highlighting its sensitivity and specificity in detecting native and pros-
thetic valve infections, including patients with transcatheter aortic valve implantation (TAVI), cardiac
implantable devices (CIEDs), and left ventricular assistance devices (LVAD). Also, practical aspects
and indications are illustrated to optimize the quality of imaging and reduce potential false positive
results. In conclusion, the current use of PET in endocarditis has become a valuable diagnostic tool; as
technological advances continue, PET will play an increasingly important role in the multidisciplinary
approach to the management of endocarditis.
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1. Introduction

Infective endocarditis (IE) is a life-threatening cardiac infection with an incidence of
~3-10 per 100,000 people and remains a highly lethal disease with an overall mortality of
about 25%. Individuals harboring prosthetic heart valves or implanted cardiac devices may
exhibit an increased susceptibility to infectious complications [1,2].

Despite the improvements in diagnostic and therapeutic strategies, the incidence and
the severity of IE remains unchanged due to numerous reasons, including an increasing
proportion of older patients with more advanced disease, shifts in the types of germs
causing these infections, and more frequent infections in people with artificial heart valves
or implanted devices [2].

IE demonstrates a variable clinical presentation, ranging from acute onset to a sub-
acute or chronic course. The diagnosis is based on the modified Duke criteria: the major
criteria include either the microbiological evidence of infection by typical microorganisms
and/or the documentation of cardiac lesions by imaging techniques. The minor criteria
include predisposing conditions, fever, embolic vascular dissemination, immunological
phenomena, and microbiological evidence [3-5]. In 2023, The International Society for
Cardiovascular Infectious Diseases (ISCVID) proposed a revised set of Duke Criteria for
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infective endocarditis (IE) diagnosis, retaining the original framework of “definite”, “possi-
ble”, and “rejected” classifications. However, several major and minor criteria have been
modified or added. Notably, a “surgical criterion” has been introduced among the major
criteria, joining the existing “microbiological” and “imaging” criteria.

Within the major imaging criteria, computed tomography (CT) and positron emission
tomography/computed tomography (PET/CT) have gained greater prominence, with
PET/CT now recognized as a major diagnostic criterion [6].

2. Imaging for the Diagnosis in Endocarditis

The role of imaging is fundamental in the diagnostic definition of infective endocarditis.

Driven by accumulating evidence, a growing population with implanted cardiac elec-
tronic devices (CIED) (such as pacemakers and defibrillators), and a subsequent rise in
device-related infections, the ISCVID has acknowledged the increasing importance of these
factors in infective endocarditis (IE) diagnosis. This recognition extends to the rising inci-
dence of endocarditis on transcatheter-implanted valve prostheses (e.g., transcatheter aortic
valve implantation [TAVI] and transcatheter edge-to-edge repair), which now demonstrates
a comparable prevalence to surgically implanted prosthetic valve infections. To reflect these
evolving trends, the new consensus document for updating the Duke criteria incorporates
new imaging criteria and expands the minor criteria category. Notably, the “endovascular
cardiac implantable electronic devices” criterion has been added to the list of predisposing
factors, joining established categories such as prosthetic heart valves and injection drug
use, congenital heart disease, hypertrophic cardiomyopathy, previous valve repair, mild or
more severe valve regurgitation, and stenosis [6].

In the first instance, the echocardiogram (transthoracic and/or transesophageal) is
routinely used for an initial clinical suspicion. Following definitive diagnosis, a compre-
hensive evaluation for extra-valvular infectious sequelae (abscesses and fistulae) using
CT imaging is crucial for optimal patient management. This evaluation may also include
magnetic resonance imaging (MRI) to assess for encephalic embolization, potentially con-
traindicating a surgical approach. Additionally, PET/CT or single-photon emission tomog-
raphy/computed tomography (SPECT/CT) with radionuclide leukocyte can be employed
to identify distant infectious foci, further corroborating the diagnostic hypothesis [7].

2.1. Echocardiography: Transthoracic and Transesophageal

Transthoracic echocardiography (TTE) is the first-line imaging technique for suspected
IE. However, usually, TTE is not sufficient, except for isolated right-sided native valve IE
with good quality examination and unequivocal findings. Transesophageal echocardiogra-
phy (TOE) is the key imaging technique both for the diagnosis and for the identification
of valvular and perivalvular complications (abscess, pseudoaneurysm, and new partial
dehiscence of prosthetic valve) and for the description of vegetation characteristics and
size, crucial parameters that guide surgical indication [3,4,7-9].

In cases where vegetations are present, echocardiography (both transthoracic and
transesophageal) demonstrates a good weapon for the diagnosis of IE with sensitivities
of 75% and 85-90%, respectively. However, the diagnostic accuracy is lower in patients
with prosthetic valve endocarditis (PVE). While transesophageal echocardiography (TEE)
boasts a near-perfect sensitivity of around 99% for diagnosing native valve endocarditis, its
effectiveness dips to roughly 90% for Cardiac Implantable Electronic Device (CIED)-related
endocarditis [9,10].

This decrease in sensitivity underscores the importance of incorporating additional
imaging modalities to enhance diagnostic accuracy in CIED-related cases. Other imaging
modalities, such as CT, nuclear imaging, and magnetic resonance imaging (MRI), are
needed to confirm or exclude the diagnosis of IE and to diagnose eventual extracardiac
complications [10].
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2.2. Computed Tomography (CT)

Cardiac CT offers complementary insights beyond echocardiography, making it a valu-
able tool for targeted patient evaluation in specific clinical scenarios. It excels in evaluating
valvular and myocardial anatomy, offering high-resolution capabilities for characterizing
coronary arteries (alternative to an angiography), cardiac walls, and valvular planes.

Cardiac CT is indicated to diagnose local complication, such as abscesses, pseudoa-
neurysms and fistulae, for which it is more accurate than TOE. Furthermore, CT may detect
distant lesions that can be relevant in decision making, particularly in the pre-operative
assessment [11-16].

However, TEE proved superior to cardiac CT in detecting vegetations (94% vs. 64%),
valvular perforations (81% vs. 41%), and paravalvular leakage (69% vs. 44%). Compared to
transesophageal echocardiography (TEE), cardiac CT demonstrated a higher success rate
(78% vs. 69%) in identifying pseudoaneurysms or abscesses [17].

For these reasons, according to the ISCVID Working Group, these two imaging modal-
ities (echocardiography and cardiac CT) offer a combined approach for the diagnosis
of IE.

2.3. Magnetic Resonance Imaging (MRI)

Cardiac magnetic resonance imaging (MRI) has a limited role in the diagnostic context
of infectious endocarditis due to its lower spatial resolution compared to CT or PET [18,19].

The recently updated Duke-ISCVID criteria incorporate an expanded list of minor
criteria encompassing immunological and vascular manifestations, such as Janeway lesions,
Osler’s nodes, and Roth spots. In this context, vascular phenomena include embolic infarcts,
mycotic aneurysm and intracranial hemorrhage. These findings, which can be detected
using brain imaging techniques, can influence decisions regarding medical or surgical
treatment options [17].

In this setting, brain MRI could help in the diagnosis and management of the pa-
tient with suspected IE; it plays a crucial role in the identification of ischemic brain
lesions [20-22], with an accuracy of 89-94% in the diagnosis of spondylodiscitis or os-
teomyelitis, as possible distant foci of infection [23-25].

Ahn et al. investigated the impact of brain MRI on the diagnosis of infective endo-
carditis. Specifically, they employed a systematic review and a meta-analysis to evaluate
the clinical impact of brain MRI on the diagnosis of infective endocarditis. Their analysis
found 2133 patients with infective endocarditis with 1399 lesions: acute ischemic lesions
were the most frequent (61.9%), followed by cerebral microbleeds (52.9%), brain abscess or
meningitis (9.5%), and intracranial mycotic aneurysm (6.2%) [26].

They also investigated the role of MRI brain findings in clinical decision. Their analysis
also included studies that evaluated changes in endocarditis diagnosis from “possible” to
“definite”, modifications in therapy, and alterations in surgical planning as outcomes. Two
studies reported “diagnosis modification” rates of 5.4% and 32.1%, respectively, with a shift
to “definite IE” in 16 patients previously classified as “possible IE”. Therapy modification
was documented for a total of 43 patients (12.8%, 95% CI, 6.5-23.7%). This included the
initiation of anticoagulant therapy, the commencement of antifungal therapy and, in two
patients, the need for neurosurgical intervention in some patients. Finally, surgical planning
was reassessed in 14.2% (95% CI, 8.2-23.4%) of cases, with a change in indication for cardiac
surgery or postponed surgery.

These results suggest that brain MRI screening could be beneficial, even if patients do
not have any neurological symptoms.

2.4. Nuclear Medicine: Radiolabeled Leukocyte SPECT/CT

Nuclear medicine procedures leverage radionuclide tracers to directly visualize sites
of infection-induced inflammatory processes within the body. Most common modalities
employed for infection diagnosis are the use of 18F-fluorodeoxyglucose PET/CT (18F-FDG
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PET/CT) scans and radiolabeled leukocyte SPECT/CT scans using radioactive 99m-Tc
or 111In-oxine.

Single-photon emission computed tomography (SPECT)/CT imaging with radio-
labeled leukocytes is a well-established diagnostic modality for visualizing infectious
processes within the body. This technique offers the advantage of not requiring any specific
patient preparation; however, the overall imaging protocol can take one to two days to
complete [27].

This technique is great for finding infections, but the low spatial resolution and low
signal intensity limit the detection of small infective foci (smaller than 1 cm) and those
caused by non-pyogenic germs. For patients suspected of having a heart valve infection
caused by pyogenic bacteria, a positive radiolabeled white blood cell SPECT/CT scan is a
very important finding. For other types of heart valve infections or infections in implanted
heart devices (CIED), this test is great as an extra tool [28-30].

Despite its utility in visualizing infectious processes, radiolabeled leukocyte SPECT/CT
imaging is not included among the major or minor criteria for the modified Duke criteria
for infective endocarditis diagnosis. Therefore, while this imaging technique can sometimes
be a helpful adjunct for clinicians to corroborate a diagnosis, a positive scan result alone
does not constitute a diagnostic criterion, as is the case for 18F-FDG PET/CT.

3. Positron Emission Tomography (PET)/CT in Endocarditis

In the novel consensus document, The International Society for Cardiovascular Infec-
tious Diseases (ISCVID) Working Group recognizes specific 18F-FDG PET/CT findings
as a major diagnostic criterion, particularly in patients with prosthetic valve endocarditis
(PVE). This imaging technique can shift a significant number of suspected PVE cases from
the “possible” category to a definitive diagnosis of infective endocarditis (IE). According
to the definition of major criteria of imaging, the findings with PET/CT include intense,
localized (focal), or multiple (multifocal) areas of FDG uptake with a non-uniform pattern
(heterogeneous), appearing at least 3 months after valve replacement surgery [6].

In work-up diagnosis, FDG-PET/CT in suspected infective endocarditis plays a
dual role:

- Identifying infections within the heart: this includes detecting infections in native
valves, prosthetic valves, and implanted cardiac devices. Performance varies depend-
ing on the location: sensitivity is low for native valve infections and for infections
involving cardiac device leads. Sensitivity is significantly higher for prosthetic valve
infections and infections within cardiac device pockets. Specificity remains high across
all these scenarios;

- Uncovering hidden infectious spread: FDG-PET/CT can also detect clinically silent
disseminated infectious disease, identifying primary infection source, and/or septic
embolism, which can be crucial for diagnosis and guiding patient management.

3.1. Practical Aspects and Image Acquisition Protocols

The optimal timing of 18F-FDG-PET/CT and patient preparation is important for
successful imaging [31,32]. Dietary carbohydrate intake typically stimulates insulin se-
cretion, activating the predominantly expressed glucose transporter GLUT4 in normal
myocardium and facilitating glucose entry into cells. In the absence of carbohydrates and
insulin, myocardial energy metabolism shifts to free fatty acids [31]. The recommendation
of the Society of Nuclear Medicine and Molecular Imaging (SNMMI)/ American Society
of Nuclear Cardiology (ASNC)/Society of Cardiovascular CT (SCCT) and European As-
sociation of Cardiovascular Imaging (EACVI) and the European Association of Nuclear
Medicine (EANM) suggests a high-fat, low-carbohydrate (HFLC) diet for 12-24 h with
fasting for 12-18 h prior to the scan to enhance the optimal suppression of physiological
myocardial glucose metabolism. Furthermore, it is recommended to inject the tracer when
the blood glucose is <11 mmol/L, or <180 mg/dL [12,33-36].
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According to routine protocols, acquisition is usually performed 45-60 min after the
intravenous injection of 18F-FDG. It is known that different uptake times can lead to
different intensity of tracer uptake, and this fact has been suggested as able to enhance the
diagnostic ability of these imaging modalities in different clinical settings. In their study,
even if with only 27 patients, Leccisotti et al. suggests that delayed imaging acquired 3 h
after injection is associated with greater accuracy for diagnosing pacing lead infections
(70% vs. 51%, p = 0.024) in comparison with the standard protocol (1 h after) [37].

Moreover, in addition to diet, some studies aimed at optimizing preparation have
suggested intravenous heparin administration (to promote lipolysis and the availability of
free fatty acids) [38]. The intravenous injection of these molecules before the PET/CT scan
has been used alone or in combination with high-fat/low-carbohydrate diet preparation to
suppress myocardial uptake; however, the effect of heparin on myocardial glucose uptake
has been unclear and inconsistent [39].

As mentioned, different conditions can influence the ratio of tracer uptake when
performing a PET/CT study. Antimicrobial treatment is considered to decrease the intensity
of 18F-FDG accumulation; however, currently, the discontinuation of the treatment is not
recommended before performing PET/CT [40]. Regarding this issue, Swart et al. found that
FDG PET/CT was positive in 13 of 28 (46%) patients despite a low level of inflammation
(C-reactive protein < 40 mg/L) during the empirical phase of antibiotic therapy [41].

Steroid treatment should be discontinued or reduced to the lowest possible dose in
the 24 h preceding the examination [42]. The processing and the creation of PET images is
based on different reconstruction protocols and also on the correction of the attenuation
of the photons emitted by the tracer by using a CT. Due to the density of implantable
cardiac devices and prosthetic valves, artifacts such as beam hardening and scatter may
occur and affect this correction, thus making the interpretation of these studies more
difficult. In this setting, when a positive and suspected focus of uptake is demonstrated on
the aforementioned devices, the use of uncorrected images is mandatory to confirm the
diagnosis [43].

One of the added values of PET/CT imaging is its ability to quantify the amount of
tracer uptake of different tissues and organs. Semiquantitative analysis employing the
standardized uptake value (SUV) is a feasible technique that is widely used in a high
number of pathologies to help in the diagnosis, the staging, and the assessment of response
to therapy.

In this setting, the validation of SUV and other semiquantitative PET/CT parameters
in inflammation and infection remains, however, unattested.

Once again, in their large multicenter study (289 patients with prosthetic valve),
Swart et al. investigate the capability to identify and exclude potential confounders using
EARL-standardized quantitative assessments. They found impressive cutoffs for diagnos-
tic performance in patients with suspected PVE: SUVax > 3.3 sensitivity /specificity of
97%/79%; SUVatio > 2.0. With a sensitivity /specificity of 100%/91% [41], these results
were not influenced by the recent implantation of the prosthetic valves. In clinical practice,
the efficacy of quantitative parameters (such as SUVmax normalized to the blood pool
activity) between infected and non-infected foci remains controversial.

Finally, an additional promising role of 18F-FDG PET/CT is in patients with estab-
lished IE, in whom it can be used to monitor response to antimicrobial treatment, transition-
ing to an alternative therapeutic approach, or determining when treatment can be safely
discontinued. This modality is already established for similar purposes in various oncolog-
ical and inflammatory diseases, and emerging evidence suggests its potential applicability
in monitoring the treatment of invasive infections. Despite this, there is currently a lack of
data on the use of 18F-FDG PET/CT for treatment monitoring in IE. Given the significant
challenges in IE treatment, more research is needed to investigate the value of 18F-FDG
PET/CT in this context.
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3.2. Diagnostic Accuracy and Limitations

Whole-body 18F-FDG PET/CT imaging may be useful to identify infective foci that
may be secondary to IE embolization (typically located in the spleen, liver, kidney, muscle
and/or vertebral bone in left-side IE or lung in right-side IE) or, on the other hand, the
portal of entry of the infection. Due to high physiological uptake of FDG in the brain,
PET is less suited to detect cerebral septic embolism [44—48]. In the context of infective
endocarditis and cardiac implantable electronic device (CIED) infection, the identification
of septic emboli influences the Duke score, thereby impacting diagnostic certainty.

18F-FDG-PET/CT may also be used to monitor the response to antimicrobial treatment
in patients with established IE [49], without indication or not suitable for surgery, that
need long-term suppressive antibiotic treatment; however, more prospective studies are
needed to evaluate this aspect, as this method can often lead to many false negatives during
antibiotic therapy [41,50].

The utilization of nuclear medicine imaging shows varying sensitivity, specificity, and
accuracy in making a diagnosis, depending on the substrate of infection, whether it is a
native valve, prosthetic valve, or implantable device (PM, ICD).

3.3. 18F-FDG-PET/CT in Native Valve Endocarditis (NVE)

In patients with native valve, any focal radionuclide uptake should be considered
abnormal. However, the presence of valve vegetations in NVE may reduce inflammatory
response in favor of a fibrotic reaction, thus lowering the 18F-FDG uptake; therefore, the
absence of uptake in this setting cannot exclude the diagnosis of IE [51,52]. Furthermore,
NVEs are typically smaller in size compared with prosthetic valve endocarditis (PVE) and
consequently may not even be detected by 18F-FDG-PET [51,53]. In fact, in this setting,
PET/CT has a low sensitivity (about 31%) but a higher specificity (around 98%) [Figure 1].

Figure 1. Native aortic valve infection. 18F-FDG PET/CT fused image shows intense uptake of the
radiotracer (18F-FDG) localized to the aortic valve of the patient. Diagnosis via transesophageal
echocardiography was challenging due to the extensive fibrocalcifications of the aortic valve appara-
tus in an elderly patient (male, 82 years old).

The lower sensitivity of 18F-FDG-PET/CT is offset by other strengths of the technique,
such as the capability to identify septic emboli and extracardiac manifestations of the
infection [46,47].

3.4. 18F-FDG-PET/CT in Prosthetic Valve Endocarditis

In prosthetic valve endocarditis (PVE), meta-analysis showed 86% sensitivity and
84% specificity for 18F-FDG-PET/CT [54]. Moreover, 18F-FDG PET/CT improved the
sensitivity of the modified Duke criteria from 52-70% to 91-97% [55] by reducing the
number of possible prosthetic valve endocarditis (PVE) cases [56—60] [example in Figure 2—
prosthetic aortic valve infection].
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Figure 2. Aortic prosthetic valve infection. 18F-FDG PET/CT fused image demonstrates intense
radiotracer uptake at the level of the patient’s aortic valve prosthesis (male, 73 years old).

The studies of Roque [61] and Wahadat [62] have demonstrated that 18F-FDG-PET
can also be used in suspected infections of recently implanted prosthetic valves (<1 year);
in their studies, the accumulation of tracer at the prosthetic level shows a characteristic
pattern of post-operative inflammation, which could be considered a normal finding, if no
suspected lesions were described.

Furthermore, Roque et al. suggested Normality Criteria according to the following
criteria: qualitative (distribution of 18F-FDG), quantitative (intensity of accumulation), and
anatomical (suggestive lesions of IE).

The usefulness of PET/CT has also been studied in the context of patients undergoing
transvalvular aortic bioprosthesis implantation (TAVI). A multi-center retrospective study
assessed how the addition of FDG-PET/CT, combined with cardiac CT, impacted diagnosis
in 30 patients with rejected and possible IE (according to Duke’s criteria) with transcatheter
aortic valve implantation (TAVI). Notably, the diagnosis changed (either confirmed or
ruled out) for one-third (33%) of the patients thanks to the inclusion of PET scans in their
evaluation [63]. Moreover, San et al. studied the 18F-FDG uptake with PET scan after
TAVIin non-infected patients. 18F-FDG accumulation was comparable between healthy
individuals (controls) and patients with confirmed infective endocarditis (definite IE-TAVI)
after transcatheter aortic valve implantation (TAVI). However, the distribution pattern of
FDG uptake proved to be a key differentiator [64]. In healthy controls, the pattern was
typically uniform (circumferential or hemi-circumferential), while in confirmed IE-TAVI
patients, it was often irregular and appeared in isolated spots (focal) or in multiple locations
(multifocal). Their study suggests also that, analyzing the pattern of FDG accumulation,
FDG-PET/CT can be a reliable tool for diagnosing infective endocarditis (IE-TAVI) at least
one month after TAVI procedures.

A distinct subgroup of this setting (cardiac devices) is represented by patients under-
going combined prosthetic aortic valve implantation and ascending aorta replacement,
commonly referred to as “Bentall procedure”. Limited information is available regarding
18F-FDG-PET/CT findings for these indications. A focal pattern of the uptake of 18F-FDG
or tracer uptake with soft tissue extension may identify suspected Bentall infection with a
sensitivity of 86% and a specificity of 80%, as reported in a study enrolling 39 patients [65].
However, more data are needed in this specific setting of patients.

3.5. 18F-FDG-PET/CT in Cardiac Implantable Devices and Leads Infections

Inaccurate diagnoses of cardiac device infections pose a double-edged sword. Missed
infections (underdiagnosis) are linked to higher mortality due to the risk of sepsis and
septic shock, if the pacing system is left in place. Conversely, unnecessary diagnoses
(overdiagnosis) can lead to excessive device extraction, resulting in longer hospitalization
and potentially increased mortality due to the high-risk procedure. The main manifestations
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are erythema and abscess formation over pacemakers (PM) or cardioverter defibrillators
(ICD) pocket; the infection can extend to the PM/ICD leads or to cardiac valve leaflets.
When vegetations on the leads are evident, the pacing system may be removed; without
definitive evidence, the management is very challenging.

The incidence of infections involving electronic devices is arising and varies from
0.13% to 19.9% [66,67]. 18F-FDG PET/CT may be useful for the identification of infection
of generator/pocket infection (sensitivity 93-96% and specificity 97-98%) more than for
the infection of the electro-catheters (sensitivity 65-76% and specificity 83-88%) because of
the smaller size of the vegetations and their lower metabolic activity [68-70] [Figure 3].

Figure 3. Pacemaker pocket infection. In this case, we reported an image of a 18F-FDG PET/CT scan
showing intense uptake at the patient’s pacemaker pocket (yellow arrow) (male, 76 years old).

Left ventricular assist devices’ (LVADs’) infections are difficult to diagnose with
conventional imaging; in a recent meta-analysis involving patients with suspected left
ventricular assist device (LVAD) infection, a total of 256 18F-FDG-PET/CT scans were
acquired, and the findings indicated a pooled sensitivity of 97% and 97% and specificity
of 99% and 93% for infections of the driveline and of the central device components,
respectively [71]. Beyond its ability to diagnose infections, FDG-PET/CT scans were also
linked to patient outcomes in a small study of 35 LVAD patients [72]. In most of these
patients (28), the FDG-PET/CT was carried out because a device infection was suspected,
and the severity of infection detected by the PET/CT scan was connected to the prognosis
of patients. This link was further supported by another study involving a larger group
of 57 patients who underwent a total of 85 FDG-PET/CT scans [73]. This study showed
a tendency for lower survival rates when the scan revealed involvement of all the LVAD
components and the lymph nodes in the chest.

These results underline the potential utility of 18F-FDG-PET/CT also in this context;
however, larger prospective studies are warranted to further confirm these findings.

4. Future Directions

Artificial intelligence (AI) and machine learning (ML) methodologies are being pro-
gressively integrated into the realm of nuclear medicine. While significant advancements
have primarily been documented in oncology, there is burgeoning interest in exploring their
potential applicability in other domains. An intriguing avenue for future investigations
would involve assessing whether Al approaches can discern between physiological uptake,
reactive inflammation, postsurgical changes, and infection in suspected cases of infective
endocarditis (IE).

In this setting, a recent paper by Godefroy et al. investigated the value of 18F-FDG-
based radiomics and ML in the aortic prosthetic valve infective endocarditis diagnosis,
revealing that the ML algorithm achieved high diagnostic performance results, particularly
when included in the ESC criteria [74].
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Currently, 18F-FDG stands as the only PET radiotracer utilized in clinical practice
for assessing IE. However, the ongoing evaluation of new radiotracers with bacteria-
specific uptake holds promise for substantially enhancing PET/CT diagnostic accuracy in
this regard. A systematic review conducted by Auletta et al. explored several potential
bacteria-specific candidates, including 18F-Fluorosorbitol, 18F-Fluoromaltohexoase, and
11C-Labeled para-aminobenzoic acid (PABA); it is important to note that they have solely
undergone validation in animal models thus far [75-80].

5. Conclusions

The utility of 18F-FDG PET/CT imaging in the diagnosis and management of patients
with confirmed or suspected endocarditis is well-established; an additional diagnostic
modality has been demonstrated in assessing complex cases of IE, exhibiting high overall
specificity, and in complementary echocardiography and cardiac CT scans.

18F-FDG PET/CT imaging requires specific dietary adjustments beforehand to ensure
the most accurate results to diagnosing.

This imaging technique offers greater diagnostic accuracy in suspected prosthetic
valve endocarditis (PVE) and infections of implanted cardiac electronic devices (CIED);
in PVE and CIED, the sensitivity of echocardiography may be suboptimal with equivocal
findings. In contrast, in NVE, 18F-FDG PET/CT had low sensitivity and, therefore, may be
of limited diagnostic value.

Moreover, for potential endocarditis diagnoses that were initially suspected based
on the Duke criteria, as indicated in the Modified Duke Criteria update of 2023, CT/PET
imaging can help to definitively confirm or refute the suspicious of IE. This is important
because it can help clinicians make more informed decisions about the treatment and
management of patients, especially in complex scenarios with suspected septic emboli or
equivocal surgical indications. Looking towards the future, we anticipate advancements
in image optimization techniques, potentially leveraging machine learning and artificial
intelligence, to further enhance diagnostic accuracy. Additionally, there is hope for harness-
ing imaging modalities (PET/CT or even SPECT/CT with radiolabeled leukocytes) to gain
insights into antibiotic therapy response in endocarditis. Moreover, the development of
novel radiotracers with simplified preparation procedures and high diagnostic accuracy
holds promise. Further prospective studies are warranted to validate and refine 18F-FDG
PET/CT diagnostics, particularly in patient settings where diagnostic accuracy remains
suboptimal. These efforts should focus on enhancing sensitivity and specificity, addressing
the limitations that currently hinder broader clinical adoption.

While imaging modalities play a valuable and indispensable role in the diagnostic
process, clinical suspicion derived from patient history and clinical presentation remains
paramount. This underscores the importance of a comprehensive diagnostic approach that
integrates both imaging and clinical evaluation, thereby optimizing resource allocation and
minimizing unnecessary testing.
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