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The 2023 new European guidelines on infective endocarditis:
main novelties and implications for clinical practice

Massimo Imazio®P

The 2023 European Society of Cardiology (ESC) guidelines
for the management of infective endocarditis update the
previous 2015 guidelines with main novelties in five areas:
(1) antibiotic prevention for high-risk patients, and
prevention measures for intermediate-risk and high-risk
patients; (2) diagnosis with emphasis on multimodality
imaging to assess cardiac lesions of infective endocarditis’
(3) antibiotic therapy allowing an outpatient antibiotic
treatment for stabilized, uncomplicated cases; (4) cardiac
surgery with an emphasis on early intervention without
delay for complicated cases; and (5) shared management
decision by the endocarditis team. Most evidence came
from observational studies and expert opinions. The
guidelines strongly support a patient-centred approach
with a shared decision process by a multidisciplinary team
that should be implemented either in tertiary referral
centres, becoming heart valve centres, and referral

Introduction

The 2023 European guidelines for the management of
infective endocarditis' update the old 2015 guidelines?
providing new important novelties in five main areas: pre-
vention of infective endocarditis; diagnosis with multimod-
ality imaging; antibiotic therapy and possibility of outpatient
antibiotic therapy for stabilized, uncomplicated cases; tim-
ing of cardiac surgery; and role of the endocarditis team with
a network of heart centres and referral centres (Fig. 1).

This review is focused on the main novelties of the new
guidelines and how they can impact daily clinical practice
revising the evidence to support the new recommendations.

Prevention of infective endocarditis

Infective endocarditis represents a rare disease but with a
high morbidity and mortality.®* Prevention and early diag-
nosis are essential tools to prevent a complicated course
and mortality. The ageing of the population, the increased
availability of interventional and surgical options for the
treatment of diseases, not only cardiovascular ones but
also the increasing antibiotic resistance, and the in-
creased use of diagnostic tools for the diagnosis of infec-
tive endocarditis have contributed to an increased
incidence of the disease. It is unknown if changes in
preventive measures, especially a reduced emphasis
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centres. A continuous sharing of data is warranted in the
hospitals’ network between heart valve centres, which are
used for referrals for complicated cases of infective
endocarditis, and referral centres, which should be able to
manage uncomplicated cases of infective endocarditis.
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on antibiotic prophylaxis based on previous guidelines,
have also contributed to this increase in the incidence of
infective endocarditis.’>®

The development of infective endocarditis requires a pre-
disposing condition, pathogens entering the bloodstream
(from oral cavity, skin, gastrointestinal or genitourinary
tract), and host's immune response with a reduced capac-
ity for clearance of the infectious agent. The role of pre-
disposing risk factors has been recently evaluated,” and
current guidelines identify three classes of populations at
risk: high risk, intermediate risk, and low risk (Table 1)."
Individuals at high risk for infective endocarditis must
receive antibiotic prophylaxis before at-risk dental proce-
dures including dental extractions, oral surgery proce-
dures, and dental procedures involving manipulation of
the gingival and periapical region of the teeth (upgraded
indication from lla to I). Furthermore, for high-risk patients,
the latest guidelines have reintroduced the possibility of
antibiotic prophylaxis for invasive diagnostic or therapeutic
nondental procedures, such as those on the respiratory,
gastrointestinal, genitourinary tract, skin, and muscolos-
keletal system (Class IIb recommendation).

For patients at high or intermediate risk of infective endo-
carditis, it is also recommended to follow general preven-
tion measures (Table 2).
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Fig. 1
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Highlights of major novelties of the 2023 ESC guidelines on the management of infective endocarditis. Novelties are in four areas: prevention,
diagnosis with multimodality imaging, antibiotic therapy, and cardiac surgery.

Percutaneous interventional techniques are increasing
because of improvement in interventions for older
patients, when traditional cardiac surgery is contraindi-
cated or not feasible, such as for transcatheter aortic valve
implantation (TAVI). The new 2023 guidelines recommend
antibiotic prophylaxis (covering for common skin flora
including Enterococcus spp. and Staphylococcus aureus)
before TAVI and other transcatheter valvular procedures
(Class lla recommendation). This recommendation has a
significant impact on clinical practice, also considering the
diffusion of these procedures.

In conclusion, the 2023 European Society of Cardiology
(ESC) guidelines strongly endorse antibiotic prophylaxis
before invasive dental procedures for high-risk patients,
elevating their recommendation to Class |, and increasing
awareness of the potential utility of antibiotic prophylaxis in
specific interventional conditions, considering also the risk
profile of the patient. The 2021 American Heart Associa-
tion (AHA) guidelines are also aligned with this view.® In
contrast, the UK's National Institute for Health and Care
Excellence (NICE) recommends against routine use of
antibiotic prophylaxis. On this basis, it is probably time for
a review of the NICE guidance because of considerable
new evidence since 2015.°

Diagnosis with multimodality imaging

The diagnosis of infective endocarditis is based on a clinical
suspicion supported by microbiological data and the docu-
mentation of cardiac lesions by imaging techniques. The
2023 ESC guidelines for the management of infective endo-
carditis introduce the importance of multimodality imaging to
detect cardiac lesions of infective endocarditis (imaging
positive for infective endocarditis) as a major criterion, as
when prosthetic material is present [prosthetic valve endo-
carditis (PVE), aortic grafts, cardiac devices, congenital heart
disease (CHD)], echocardiography is normal or inconclusive
in up to 30% of cases, even when infective endocarditis is
present.®~'? Moreover, specific algorithms are introduced to
support decision-making [native valve endocarditis (NVE),
PVE, cardiac-device-related infective endocarditis, CIED].
The definition of three different diagnostic algorithms for
PVE, NVE and infective endocarditis associated with CIED
(all three based on clinical suspicion, microbiological evi-
dence of infective endocarditis and demonstration of valvular
lesions on imaging) is a novelty of the latest guidelines that
can help to guide clinical choices.

Positive blood cultures remain essential for the diagnosis
of infective endocarditis and provide bacteria for identifi-
cation and antibiotic susceptibility tests. At least three sets
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Table 1 Populations at risk of infective endocarditis
Risk of IE Population
High risk Patients with previous IE

Patients with surgically implanted
prosthetic valve and any material used
for cardiac valve repair®
Patients with congenital heart disease
(CHD) at high risk for IE: untreated
CHD,P and those treated with prosthetic
material
Patients with ventricular assist devices
as destination therapy
Intermediate Patients with rheumatic heart diseases

risk Patients with nonrheumatic
degenerative valve disease
Patients with congenital valve
abnormalities, including bicuspid aortic
valve
Patients with implanted electronic
devices (CIEDs)
Patients with hypertrophic
cardiomyopathy

Low risk All other patients

IE, infective endocarditis. ®In case of transcatheter mitral and
tricuspid valve repair, the antibiotic prophylaxis is a Class Ila recom-
mendation, because the data on the risk of IE are limited in this
setting. ® Not including isolated congenital valve abnormalities.

of blood cultures should be obtained at 30-min intervals
prior to antibiotic therapy, each containing 10 ml of blood to
be incubated in both aerobic and anaerobic atmo-
spheres.? Sampling should be obtained from a peripheral
vein. At present, the gold standard for susceptibility testing
is the determination of the minimal inhibitory concentra-
tions (MICs) to select appropriate antibiotic therapy.®
Blood culture-negative infective endocarditis is most com-
monly related to previous antibiotic therapy, but it can also
be caused by fungi or fastidious bacteria. In this setting,
systematic serology for Coxiella burnetii, Bartonella spp.,
Aspergillus spp., Mycoplasma pneumoniae, Brucella spp.
and Legionella pneumophila should be proposed.’®

Table 2 General prevention measures for patients at high
or moderate risk of infective endocarditis

Tooth cleaning twice daily with dental cleaning twice yearly for
high-risk patients and once yearly for intermediate-risk patients

Strict cutaneous hygiene

Disinfection of wounds

Curative antibiotic therapy for any focus of bacterial infection but
with avoidance of self-medication with antibiotics

Strict infection control measures for any at-risk procedure

Discouragement of piercing and tattooing

Limitation of infusion catheters and invasive procedures
whenever possible and strict care of bundles for central and
peripheral i.v. infusions

i.v., intravenous.

Detection of cardiac lesions is a major diagnostic criterion
for infective endocarditis. Echocardiography remains the
first-level imaging technique with either transthoracic
echocardiography (TTE) or transoesophageal echocardi-
ography (TOE), but a multimodality imaging approach is
strongly enforced, including computed tomography (CT),
nuclear imaging, and MRI, in order to confirm or exclude
the diagnosis, to better characterize the extent of cardiac
lesions, and to diagnose extracardiac complications.'*'®

When evaluating infective endocarditis, TTE has a low
sensitivity and a good specificity as compared with TOE.'®
TOE has now a Class | indication, even in the case of
positive TTE in order to better evaluate perivalvular com-
plications and small vegetations, except in isolated right-
sided native valve infective endocarditis with good-quality
TTE and unequivocal findings. TOE is also indicated in
uncomplicated infective endocarditis before switching
from intravenous to oral antibiotic therapy (Class |, see
also antibiotic therapy).

Repeated TTE and TOE should be considered during
follow-up of uncomplicated cases in order to detect new
silent complications and monitor vegetations. In the case
of a normal or inconclusive echocardiogram, it must be
repeated after 5-7days in cases with a high clinical
suspicion of infective endocarditis. Although scoring sys-
tems have been developed to help in the appropriate
indication for echocardiography in cases with blood
stream infections,'”2° it should be underlined that echo-
cardiography has a Class | indication in suspected infec-
tive endocarditis (recommendation IB).'62!

Theindications for CT, MRI, and nuclearimaging in patients
with suspected or diagnosed infective endocarditis are
summarized in Table 3. CT is more accurate than TOE
for the diagnosis of perivalvular and periprosthetic compli-
cations.??2® Echocardiography is superior to CT for the
detection of small vegetations (<10mm), leaflet perfora-
tions, and fistulae.?22® CT angiography can detect mycotic
aneurysms in almost any site of the vascular tree.?*2°

MRI is superior to CT for the diagnosis of neurological
complications, but CT is more feasible also in the emergen-
cy setting with a sensitivity of 90% and a specificity of 86% in
the diagnosis of ischaemic and haemorrhagic lesions.?®
Additional indications for CT include the preoperative eval-
uation of coronary anatomy before cardiac surgery as an
alternative to coronary angiography,?” and the evaluation of
possible alternative diagnoses to infective endocarditis,
although nuclear imaging is superior for this task.?

MRI is particularly helpful in the detection of neurological
complications of infective endocarditis. Patients with
infective endocarditis have neurological lesions in up to
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Table 3 Indications for computed tomography, MRI, and
nuclear medicine imaging in diagnosed or suspected
infective endocarditis according to the 2023 ESC
guidelines for the management of infective endocarditis

Imaging Indications

Computed
tomography (CT)

Diagnosis of IE and perivalvular and
periprosthetic complications
(abscesses, pseudoaneurysms, and
fistulae) Detection of distant lesions and
sources of bacteraemia
Preoperative assessment of coronary
anatomy
Evaluation of alternative diagnoses

MRI Diagnosis of IE and its cardiac
complications
Diagnosis of neurological complications
of IE
Diagnosis of spine lesions

Diagnosis of IE and its cardiac
complications
Detection of distant lesions and sources
of bacteraemia
Monitoring response to antimicrobial
treatment

Nuclear imaging
[18F] FDG-PET/
CT and
WBC SPECT/CT

IE, infective endocarditis.

60-80% of cases,?® mostly ischaemic (50-80% of
patients) and asymptomatic with a limited impact on the
subsequent management.®® Although the direct clinical
impact of asymptomatic ischaemic lesions is minimal, the
new guidelines underline that the presence of embolic
lesions (even asymptomatic) may represent an indication
for urgent surgery in some cases.

Parenchymal and subarachnoid haemorrhages, abscess-
es and mycotic aneurysm are found in less than 10% and
may have important implications for the management of
infective endocarditis.®'-32

Nuclearimaging techniques for the diagnosis of infective
endocarditis include [18F]FDG-PET/CT and white blood
cell (WBC) single photon emission computed tomogra-
phy (SPECT)/CT and that are recommended in sus-
pected PVE when echocardiography is inconclusive.
Such techniques have a sensitivity and specificity of
about 85% for the diagnosis of PVE.®3 In NVE, the
sensitivity of nuclear imaging techniques is low (about
30%) but with a higher specificity (about 98%) because,
in this setting, vegetations prevail on paravalvular in-
volvement, thus reducing the inflammatory response
detected by nuclear imaging.®*

Enterococcus faecalis is now acknowledged as a typical
infective endocarditis bacterium, significantly increasing
the sensitivity to correctly identify definite infective endo-
carditis.®®

Antibiotic therapy

Empiric antibiotic therapy for NVE and late PVE should be
targeted at staphylococci, streptococci, and enterococci.
Early PVE and healthcare-associated infective endocarditis
regimens should cover methicillin-resistant staphylococci,
enterococci, and non-Haemophilus, Aggregatibacter
(previously Actinobacillus), Cardiobacterium, Eikenella,
Kingella Gram-negative pathogens (Table 4). Coagulase-
negative staphylococci (CoNS) should be empirically cov-
ered in PVE. Once the causative pathogen is identified, the
antibiotic therapy should be better targeted also considering
its antibiotic susceptibility.

Emerging problems with antibiotic therapy for infective en-
docarditis include the development of antibiotic resistance
and tolerance. Bacterial antibiotic tolerance is reported for
bacteria that are still susceptible to an antibiotic but are able
to escape drug-killing and may restart growing after the
antibiotic withdrawal. Slow-growing bacteria may develop
vegetations and biofiims that require prolonged therapies;
this is especially common for PVE.®® Bactericidal drug com-
binations remain preferred to monotherapies, especially in
the case of antibiotic tolerance, and drug treatment of PVE
should last longer (>6weeks) compared with a shorter
duration of antibiotic therapy for NVE (4—6 weeks).

For antibiotic therapy, the main novelty of these guidelines
is the introduction of the possibility of outpatient antibiotic
therapy in stable patients with infective endocarditis after
an initial phase of intravenous antibiotic therapy mainly
based on the results of the POET trial.3” In the POET trial,
patients with left-sided infective endocarditis related to
Streptococcus, E. faecalis, S. aureus, or CoNS were
treated with intravenous antibiotics for at least 10days
and then randomized to continue intravenous treatment
(199 patients) or to switch to oral antibiotic treatment with
outpatient treatment, if feasible (201 patients). The prima-
ry outcome was a composite of all-cause mortality, un-
planned cardiac surgery, embolic events, or relapse of
bacteraemia with the primary pathogen, from the time of
randomization until 6 months after antibiotic treatment was
completed. In this trial, changing to oral antibiotic treat-
ment was noninferior to continued intravenous antibiotic
treatment, and the primary composite outcome occurred in
12.1% of cases in the intravenously treated group and in
9%of cases in the orally treated group (between-group
difference, 3.1%; 95% confidence interval, —3.4 to 9.6;
P=0.40). The 5-year outcomes of the POET trial con-
firmed the effectiveness of the oral antibiotic therapy.®®
Outpatient parenteral or oral antibiotic therapy can be
considered if the patient is clinically stable; the home
environment is stable, preferably with a cohabitant care-
giver; the patient is self-reliant or home healthcare can be
provided. Contraindications to oral antibiotic therapy



137ZIMNZIDBPXZOBBAeOATOAEIDYIASALLIAIPO0AEIEAHION/AD AUMY TX OMADUOINX FOHIS]

BZ3yT100+erNIOITWNOTZTARY HLESHAAYE AQ auIdIpawendseAOIpeal/Wwod MM sjeulnol//:dny wolj papeojumoq

¥202/60/80 U0

The 2023 new European guidelines on infective endocarditis Imazio 5

Table 4 Recommendations for empiric antibiotic therapy in infective endocarditis for adult patients

Setting and recommendation

Class Level

Community-acquired NVE or late PVE (>12 months after cardiac surgery) (targeted at staphylococci, lla C
streptococci, and enterococci): ampicillin with ceftriaxone or (flu)cloxacillin and gentamicin

Ampicillin 12 g/day iv in four to six doses
Ceftriaxone 4 g/day i.v. or i.m. in two doses
(Flu)cloxacillin 12g/day i.v. in four to six doses
Gentamicin 3 mg/kg/day i.v. or i.m. once daily

Early PVE (<12 months before cardiac surgery) or healthcare-associated IIb C
(targeted at methicillin-resistant staphylococci, enterococci, and non-HACEK Gram-negative pathogens):
vancomycin or daptomycin combined with gentamicin and rifampicin

Vancomycin 30 mg/kg/day i.v. in two doses

Daptomycin 10 mg/kg/day i.v. once daily

Gentamycin 3mg/kg/day i.v. or i.m. once daily

Rifampin 900—1200 mg i.v. or orally in two to three doses
Allergy to beta-lactams:

lIb C

Community-acquired NVE or late PVE (>12 months after cardiac surgery) (targeted at staphylococci,
streptococci, and enterococci): cefazolin or vancomycin in combination with gentamycin

Cefazolin 6 g/day i.v. in three doses
Vancomycin 30 mg/kg/day i.v. in two doses
Gentamycin 3 mg/kg/day i.v. or i.m. once daily

i.m., intramuscular; i.v., intravenous; NVE, native valve endocarditis; PVE, prosthetic valve endocarditis.

(OPAT) are represented by heart failure; severe valvular
regurgitation; vegetations greater than 10 mm; progres-
sion, or local complications; presence of neurological
involvement; renal impairment; malabsorption and drug
or substance intravenous users.

On this basis, the 2023 ESC guidelines on infective en-
docarditis management propose a first phase of intrave-
nous antibiotic therapy with possible removal of infected
cardiac device, cardiac surgery if needed and draining of
abscesses. In the stable patient, a TOE should be per-
formed to exclude complications at day 10 (recommenda-
tion Class 1), and then the stable uncomplicated patient
can be considered for antibiotic therapy on an outpatient
basis, if feasible from day 10 after starting intravenous
antibiotics or day 7 postsurgery (Fig. 1). Outpatient par-
enteral or OPAT patients are treated with the same com-
binations of antibiotics as in the hospital, or a step-down
outpatient oral therapy. Patients and caregivers should be
educated in the disease and its monitoring (e.g. monitor
signs of infection, daily temperature). A regular post-
discharge follow-up is warranted (nurse once daily, physi-
cian visit one to three times per week). Complicated cases
should be maintained on intravenous antibiotic therapy
and remain hospitalized.

It should be, however, acknowledged that the study was
conducted in Denmark and that antibiotic resistance may
be higher in other epidemiological settings, such as South-
ern Europe and lItaly, for instance. On this basis, the
evaluation of the single case is mandatory within the
Endocarditis team to assess the real feasibility of this
strategy in the single patient.

Cardiac surgery

Infective endocarditis may be associated with complica-
tions that can be only treated with cardiac surgery. In these
cases, surgical therapy saves lives with a survival advan-
tage of up to 20%.%%*° There are three main indications for
cardiac surgery: heart failure, uncontrolled infection and
prevention of septic embolization. The timing of cardiac
surgery may be defined as: emergency (within 24 h),
urgent (3—5 days) and nonurgent (within the same hospital
admission). For stable patients with residual heart valve
dysfunction and cured infective endocarditis, the timing of
subsequent cardiac surgery follows the guidelines for
heart valve diseases.*'

Although scores that predict mortality in infective endo-
carditis have been developed,* none is commonly used
in clinical practice, beyond general scores commonly
used in cardiac surgery for noninfective endocarditis
cardiac surgery.**** The 2023 ESC guidelines on infec-
tive endocarditis strongly advise having a shared
multidisciplinary decision within the Endocarditis team’
taking into account the single patient with his/her risk/
benefit ratio.**4°

The main key messages on surgical therapy for infective
endocarditis according to the 2023 ESC guidelines are:
shared management decisions with the Endocarditis
team; no delay for cardiac surgery when needed also after
neurological complications, such as ischaemic stroke and
haemorrhagic stroke (earlier intervention is better); sur-
gery is recommended for early PVE and more liberal use
of cardiac surgery for prevention of embolism.
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Heart failure

Heart failure remains the most common complication and
indication for cardiac surgery on an urgent or emergency
basis.*® Risk factors for the development of heart failure
are advanced age, NVE with aortic valve disease and
comorbidities.*” For patients with infective endocarditis
complicated with heart failure, cardiac surgery is the
only effective treatment associated with improved
survival.**=° The greatest survival benefit is noted in
the worst patients with New York Heart Association
(NYHA) Class IlI-IV symptoms.*”

Uncontrolled infection

This is the second most common indication for cardiac
surgery in patients with infective endocarditis, and it is
usually an indication for urgent surgery within 3—5days.
Uncontrolled infection occurs with persistently positive
blood cultures for more than 1week despite appropriate
antibiotic therapy or with resistant and virulent organisms.
Signs of locally uncontrolled infection include increasing
vegetations, abscess and pseudoaneurysm and/or fistula
formation, and new atrioventricular blocks. Higher inci-
dence of perivalvular complications is recorded in PVE.°

Prevention of septic embolization

The prevention of infective endocarditis embolism is an-
other important indication for cardiac surgery. Embolic risk
is high in patients with infective endocarditis affecting 20—
50% of cases, often in an asymptomatic way (up to 50% of
cases).?® In left-sided infective endocarditis, the brain and
spleen are the most common sites of embolization, where-
as the lungs are affected in right-sided infective endocar-
ditis. Risk factors for embolization include: age, vegetation
length (high risk of neurological complications with a size
>10mm and especially >30mm) and mobility, previous
embolization before antibiotics, S. aureus infection, atrial
fibrillation and diabetes." Early surgery is associated with
a reduced risk of embolization, whereas initial conserva-
tive therapy is associated with increased mortality.>? The
2023 ESC guidelines suggest considering urgent cardiac
surgery starting from a vegetation length of 10 mm (Class |
recommendation) and considering a stronger level of
evidence (LOE) with previous embolic episodes (LOE
B), or other indications for surgery (LOE C). Preventive
cardiac surgery may be considered in the absence of other
indications and with a low operative risk with a vegetation
length of at least 10mm (Class Ilb recommendation).

Neurological complications are common in patients with
infective endocarditis and occur as symptomatic forms in
one-third of cases but are asymptomatic in up to 80%.%2
The 2023 ESC guidelines on infective endocarditis man-
agement support early surgery for patients with infective

endocarditis, a cardiac surgery indication and ischaemic
stroke, as the risk of haemorrhagic conversion of the
ischaemic lesion (risk of 2—7%) is lower than the risk of
recurrent embolism.” A nondelayed (urgent) approach is
supported by several pieces of observational data, unless
the neurological status is poor.>®°* There are some retro-
spective data supporting the possible benefits of early
surgery within 2weeks after haemorrhagic stroke.>® In
patients with significant preoperative haemorrhagic
stroke, guidelines generally recommend a delay in opera-
tive management of more than 4 weeks. In any case, it is
crucial that the multidisciplinary team evaluate the case
with neurology and neurosurgical specialists.’

The new guidelines on infective endocarditis also recom-
mend immediate epicardial pacemaker implantation in
patients undergoing surgery for valvular infective endo-
carditis and complete atrio-ventricular block (AVB) in
cases of preoperative conduction abnormality, S. aureus
infection, aortic root abscess, tricuspid valve involvement,
or previous valvular surgery, which are all predictors of
persistent AVB (Class lla recommendation).

Complete CIED removal is warranted for all patients with
confirmed infection of the leads suggesting reimplantation
at a distant site, if needed, with a delay until signs and
symptoms of infection have abated and blood cultures are
negative for at least 72h in the absence of vegetations,
and for at least 2 weeks if vegetations were present. The
new guidelines underline the need for complete CIED
extraction in the case of valvular infective endocarditis,
even in the absence of manifest lead involvement, taking
into account the identified pathogens (Staphylococcus
spp. infections may be more prone to seeding the CIED),
procedure risk and indication for valve surgery. Complete
device extraction should be considered even in the ab-
sence of vegetations in the setting of persistent or relaps-
ing Gram-positive bacteraemia or fungaemia after a
course of appropriate antibiotic therapy, if there is no other
identified source. For all lead extractions, procedural risk
should be carefully evaluated taking into account the lead
dwell time, pacemaker dependency, patient frailty and
comorbidities. CIED management should be shared with
the Endocarditis team and lead extraction should be
performed percutaneously in centres with specific exper-
tise and onsite surgical backup.

The endocarditis heart team

The 2023 guidelines underline the value of the heart team in
the management of infective endocarditis (Fig. 2). The heart
team can enhance the capability of early diagnoses, accurate
treatment, optimal timing for cardiac surgery and prevention
of complications, improving outcomes.®*~®' The core mem-
bers of the endocarditis team include: cardiologists, cardiac
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imaging experts, cardiovascular surgeons, infectious dis-
eases specialists and microbiologists. Adjunct specialities
may be included according to the specific setting and case
(e.g. radiologists and nuclear medicine specialists, pharma-
cologists, neurologists, neurosurgeons, anaesthesiologists
and pathologists). According to the proposed model of man-
agement of infective endocarditis, uncomplicated cases can
be managed in a referring centre that has regular communi-
cation with a heart valve centre (recommendation Class IB).
A heart valve centre is a centre having all the diagnostic and

2 Habib G, Lancellotti P, Antunes MJ, et al., ESC Scientific Document
Group. 2015 ESC Guidelines for the management of infective
endocarditis: The Task Force for the Management of Infective
Endocarditis of the European Society of Cardiology (ESC). Endorsed by:
European Association for Cardio-Thoracic Surgery (EACTS), the
European Association of Nuclear Medicine (EANM). Eur Heart J 2015;
36:3075-3128.

3 Momtazmanesh S, Saeedi Moghaddam S, Malakan Rad E, et al. Global,
regional, and national burden and quality of care index of endocarditis:
the global burden of disease study 1990-2019. Eur J Prev Cardiol 2022;
29:1287-1297.

4 Chen H, Zhan Y, Zhang K, et al. The global, regional, and national
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2022; 9:774224.

therapeutic resources to treat infective endocarditis, includ- 5 Williams ML, Doyle MP, McNamara N, Tardo D, Mathew M, Robinson B.

ing, in specific cases, cardiologists/cardiac surgeons with
expertise in CIED extraction. The heart valve centre is the

Epidemiology of infective endocarditis before versus after change of
international guidelines: a systematic review. Ther Adv Cardiovasc Dis
2021;17539447211002687.

ideal place to which complicated cases of infective endocar- 6 Thornhill M, Prendergast B, Dayer M, Frisby A, Baddour LM.

ditis should be referred at an early stage to improve outcomes

(recommendation Class IB).
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