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The rate of cardiac implantable electronic devices
(CIEDs) infection is increasing despite preventive
measures, and is associated with a poor prognosis with
30-day mortality of 5% to 8%.' Optimal treatment
which associates complete removal of all parts of the
hardware and adequate antimicrobial therapy (according
to bacteria identification whenever possible) enables to
reduce the risk of events to a level close to that of
patients with CIED and no infection.' Infection of the
generator pocket, which represents by far the most fre-
quent type of CIED infection,” is generally suspected on
clinical examination based on signs ranging from mere
local inflammation to purulent drainage or exposition of
the hardware. Bloodstream infections such as vegeta-
tions attached to the leads and/or CIED-related infective
endocarditis (CDRIE) are more challenging since sys-
temic inflammation, bacteremia, metastatic septic foci
(particularly in lungs) are non-specific. When trans-
esophageal echocardiography is not conclusive, nuclear
imaging approaches may be helpful in identifying
abnormal signal (after a 2-month delay for FDG PET/
CT) at generator pocket site, along leads or valves site
which are considered as major criteria, or distant septic
emboli which are considered a minor criterion in the
2019 International CIED Infection Criteria."
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This recent diagnostic flowchart' is the transposi-
tion to CIEDs of the 2015 European Society of
Cardiology recommendations for the diagnosis of pros-
thetic valves endocarditis.* It should be emphasized that
CIED pocket/generator infection is considered °‘defi-
nite’” when relevant signs are present at clinical
examination, obviating the need for further diagnostic
procedures.' In addition to the diagnosis of CIED
infection, FDG PET/CT provides information on
extracardiac findings™® such as metastatic septic foci,
which may require dedicated treatment’ and/or infection
entry site which treatment is mandatory to prevent
relapse.

In a meta-analysis, Juneau et al reported an excel-
lent diagnostic performance of FDG PET/CT in
generator pocket site infections.® In terms of the impact
on clinical management, generator pocket infection is
generally a clinical diagnosis and the British recom-
mendations rightly point out that FDG PET/CT may be
useful only when this diagnosis is uncertain.” The
diagnostic sensitivity of FDG PET/CT is lower in leads
infection,® in relation with limited spatial resolution of
the technique and signal blurring on account of cardiac
motion during acquisition. This limitation may be
overcome by the detection of septic pulmonary emboli
which are a frequent complication of CDRIE both at
admission and during follow-up.'® When the diagnosis
is not definite, the presence of septic pulmonary emboli
is strongly suggestive of leads infection and/or CDRIE,’
hence both chest CT (showing peripheral lesions typi-
cally exhibiting wedge-shaped pattern with necrotic
center) and PET (showing peripheral foci matching with
nodules on CT) should be carefully analyzed.

In the present issue of Journal of Nuclear Cardi-
ology, Jer6nimo et al. prospectively evaluated the
diagnostic performances of FDG PET/CT in 63 patients
suspected of CIED infection, with a separate assessment
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of pocket and leads infections.'' The preparation and
acquisition procedures complied with the recommenda-
tions for good practices,'? including a no carbohydrate
diet. The final diagnosis was based on the endocarditis
team decision, meaning that a subset of patients whom
diagnosis would have been graded as ‘‘possible’’
infection according to the international guidelines' have
been finally graded as ‘‘rejected’’. As acknowledged by
the authors, a CIED involvement cannot be completely
excluded in patients who received full course antibiotics
for definite left-sided infective endocarditis. Although
the findings cannot be considered completely novel, they
allow to highlight some important points.

First, the overall diagnostic performance of FDG
PET/CT in this prospective study was in line with the
results of the meta-analysis published in 2017, regarding
both the high sensitivity in pocket infection and the good
specificity in lead infection when considering FDG
uptake only on the intracardiac portion of the leads.
Noteworthy, in this study, the presence of extracardiac
foci along the leads was non-specific in most cases since
this pattern generally located at the most proximal part
of the lead was related to an extension of the pocket
infection. Also, ECG-gated acquisitions may possibly
improve the detectability of abnormal uptake as recently
shown in infective endocarditis."?

Secondly, the study corroborates that semi-quanti-
tative analysis does not allow to discriminate between
infected and non-infected devices. The authors per-
formed the analysis based on attenuation-corrected data
only (SUVmax or SUV ratio), entailing a risk of over-
correction artifacts. As suggested by some previous
articles, there was no additional value compared with
visual analysis, particularly in CDRIE. This points to the
binary pattern of FDG uptake on CIEDs after 2 months
post-implantation®'*: in the absence of infection there
should be no FDG uptake along the generator or leads;
otherwise the scan should be considered positive.

Third, the diagnostic impact of the time span
between antibiotics initiation and PET/CT scan provided
discrepant results according to studies. This one suggests
the absence of relationship probably because the overall
range was short (median 7 days) so that the difference
between true positive and false negative cases was small
(median 11 and 15 days respectively). As a comparison,
the mean delay in false negative cases was 22 day in
Diemberger et al.'> and 41 days in Calais et al.” In any
case, we must bear in mind that the scan must be pro-
grammed as soon as possible in the course of the disease
to ensure optimal quality and maximal impact on the
therapeutic management.

When considering the implementation of FDG PET/
CT in routine diagnostic work-up of CIED infections, its
utilization is reported in only 26% of patients with
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suspected CDRIE in the EuroEndo survey.'” This is
unsatisfactory given the wide availability of the tech-
nique. As a comparison, CT utilization is reported in a
much greater proportion of patients, although mostly to
search for extracardiac localizations. The survey also
reported huge discrepancies between countries, western
and northern Europe being the regions where FDG PET/
CT was the most widely used.'”

Future developments may involve new specific
tracers of infection, and potentially improvement in
image analysis with artificial intelligence, but both are
still at very preliminary stages.

In summary, FDG PET/CT performs very well in
pocket infections but this diagnosis generally relies on
clinical examination. On the other hand, the additional
diagnostic value is major when bloodstream infection is
suspected without definite evidence of hardware
involvement. Now that the diagnostic performance of
FDG PET/CT in CIED s infections is well established
and the technique implemented in international flow-
charts,l a wider utilization should be fostered. Whenever
possible, early imaging in the course of the disease is
preferable to achieve maximal impact on patients’
management.
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