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Definice 1IE

Zanétlivé onemocnéni zplisobené infekénim fokusem v oblasti endokardu nebo srdecnich chlopni
(nativnich i protetickych), event. nitrosrdecnich implantatl

Vegetace: typické léze pro inf. endokarditis (masa trombocytd, fibrinu, mikrokolonii mikroorganismd
a zanétlivych bunék)

Incidence: 13/ 100 000/ rok

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 c )

Nuclear Medicine (EANM). Eur Heart J. 2015 Nov 21;36(44):3075-3128. doi: 10.1093/eurheartj/ehv319. Epub 2015 Aug 29.
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Patogeneze IE

Dysfunkce endokardu - predispozice pro rozvoj IE

[l

Poskozeni endokardu turbulentnim tokem - vznik depa trombocyt( a fibrinl - rozvoj nebakterialni
trombotické endokarditis, ktera je nachylna k mikrobialni kolonizaci, nez neporuseny endokard

Ke kolonizaci dochazi behem bakterémie (intervencni vykony stomatologickeé, GIT, urologické...)

y

Poskozeni srdecnich struktur (usurace, perforace, vaIvuIarm ﬂstule destrukce chlopenniho
aparatu vedouci k regurgitaci)

Embolizace vegetaci — mikroinfarkty, abscesy

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 Nov 21;36(44):3075-3128. doi: 10.1093/eurheartj/ehv319. Epub 2015 Aug 29.

Linhartova K., 2015 ESC Guidelines for the management of infective endocarditis. Summary document prepared by the Czech Society of Mnmov:&ﬁtkiwcmmw
Cardioloayv. Cor et Vasa 58 (2016) e107—e128.
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ESC 2023 guidelines

1. Infective endocarditis (IE) is a major public
health challenge. In 2019, the estimated
incidence of IE was 13.8 cases per 100 000
subjects per year, and IE accounted for 66 300
deaths worldwide.

Adjust antibiotic according
to results of blood cultures

Continue appropriate
antibiotic therapy

2. The population at risk of IE has increased and
new data on IE in different clinical scenarios @ ;
have arisen.

Continue appropriate
antibiotic therapy

o
Continue appropriate
antibiotic therapy

3. The emerging and increasing antibiotic
resistance among oral streptococci is of concern.

Patient-centred care
Recovery plan
Patient education - oral and general hygiene
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Prevention

The groups of individuals at high risk of IE in whom antibiotic prophylaxis is
recommended or should be considered include the following:

Patients with previous IE: the highest risk of IE is observed in patients with previous
history of IE who have an ominous prognosis during IE-related hospitalization. Patients
with recurrent IE more frequently have prosthetic valves.

Patients with surgically implanted prosthetic valves, with transcatheter implanted
prosthetic valves, and with any material used for cardiac valve repair: the increased risk of
IE in these patients, combined with the ominous outcomes as compared with patients with
native IE (NVE), make antibiotic prophylaxis advisable in this patient group. Mitral and
aortic bioprostheses may be associated with increased risk of IE as compared with
mechanical prostheses. In terms of transcatheter mitral and tricuspid valve interventions,
the data on the risk of IE are limited. Patients with septal defect closure devices, left atrial
appendage closure devices, vascular grafts, vena cava filters, and central venous system
ventriculo-atrial shunts are considered within this risk category in the first 6 months after
implantation.

Patients with congenital heart disease. The cumulative incidence over time is influenced
strongly by the improved long-term survival of children with CHD into adulthood. Indeed,
there are now more adults living with CHD than children with CHD. The overall incidence
rate of IE among adult patients with CHD is 27-44 times that reported for contemporary
adults of the general population (1.33 cases per 1000 persons per year).

Patients with ventricular assist devices as destination therapy.

KO%NI W V
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Recommendations

General prevention measures are recommended in
individuals at high and intermediate risk for IE.
Antibiotic prophylaxis is recommended in patients
with previous IE.*7#48¢

Antibiotic prophylaxis is recommended in patients
with surgically implanted prosthetic valves and with
any material used for surgical cardiac valve

repair. 78789
Antibiotic prophylaxis is recommended in patients
with transcatheter implanted aortic and pulmonary
valvular prostheses.”'~**

Antibiotic prophylaxis is recommended in patients
with untreated cyanotic CHD, and patients treated
with surgery or transcatheter procedures with
post-operative palliative shunts, conduits, or other
prostheses. After surgical repair, in the absence of
residual defects or valve prostheses, antibiotic
prophylaxis is recommended only for the first 6
months after the procedure ®#7%7:101

Antibiotic prophylaxis is recommended in patients
with ventricular assist devices.'”

Antibiotic prophylaxis should be considered in
patients with transcatheter mitral and tricuspid valve
repair.95

Antibiotic prophylaxis may be considered in
recipients of heart transplant.'%*~"%7

Antibiotic prophylaxis is not recommended in other

patients at low risk for IE.'"*"'

CHD, congenital heart disease; IE, infective endocarditis.
*Class of recommendation.
PLevel of evidence.
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P t H Pre-operative screening for nasal carriage of S. aureus
reve n I o n is recommended before elective cardiac surgery or
transcatheter valve implantation to treat
carriers, "'
Peri-operative antibiotic prophylaxis is
recommended before placement of a CIED.""""®
Optimal pre-procedural aseptic measures of the site
of implantation is recommended to prevent CIED
infections.""?

Periprocedural antibiotic prophylaxis is

Situation Antibiotic Single-dose 30-60 min before procedure
rduls children recommended in patients undergoing surgical or
Antibiotic prophylaxis is recommended in dental transcatheter implantation of a prosthetic valve,
No allergy to penicillin or ampicillin ~ Amexicillin 2 gorally 50 mg/kg erally extractions, oral surgery procedures, and intravascular PI"OS‘thEtiC, or otherforeign mater'ial.uo
Ampicillin 2gim.oriv.  50mg/kgiv.orim, procedures requiring manipulation of the gingival or Surgical standard aseptic measures are
I . 11,49.51,108
Cefazolin or ceftriaxene lgim.oriv.  50mg/kgiv.orim. Pe"aplcal fegion afthe feeth, recommended durlng the insertion and rnanlpulatlon
. . ab Systemic antibiotic prophylaxis may be considered of catheters in the catheterization laboratory
Allergy to penicillin or ampicillin Cephalexin’ 2 gorally 50 mg/kg orally . R " - - .
for high-risk® patients undergoing an invasive environment.
m
Azithromycin or clarithromycin 500 mgorally 15 mg/kg orall i i i a Ffes 5 e .
Hhremyei er carremy gorly elig orally diagnostic or therapeutic procedure of the 5] Elimination of potential sources of sepsis (including of
Doxycycline 100mgorally <45 kg, 2.2 mefkg orally respiratory, gastrointestinal, 6g1e1nltourlnary tract, skin, E dental origin) should be considered >2 weels before
=45 kg, 100 mg orally 3
: or musculoskeletal systems. © implantation of a prosthetic valve or other
Cefazolin or ceftriaxone lgim.oriv. 50 mg/kgiv.orim. s ol recomiiendition, intracardiac or intravascular foreign material, except
"Level of evidence. in urgent procedures.
“This recommendation does not apply to patients with intermediate risk for IE or to the Antibiotic prophylaxis covering for common skin

eneral ulation.
8 poe flora including Enterococcus spp. and S. aureus should

be considered before TAVI and other transcatheter
valvular procedures.'?!

Systematic skin or nasal decolonization without
screening for S. aureus is not recommended.

© ESC 2023

CIED, cardiac implantable electronic device; TAVI, transcatheter aortic valve implantation.
"Class of recommendation.
"Level of evidence.
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Endocarditis team

The diagnosis and management of patients with IE should
be discussed with the Endocarditis Team.

Coremembers ¢ Adjunct specialities®

® Cri
* Multidis
* Geri;

Radiologist and nuclear medicine specialist.

* Pharmacologist.
¢ Neurologist and neurosurgeon.
* Nephrolog

Uncomplicated IE can be managed in a Referring Centre
that remains in early and regular communication with the
Endocarditis Team of the Heart Valve Centre.

Patients with complicated IE should be treated in the
Heart Valve Centre, which must offer a wide range of

ancillary specialty support including
expertise.

onsite cardiac surgery

* Embolism
* CIED-related infective endocarditis
« Aggressive or difficult-to-treat microorganisms (S. aureus,

Gram-negative bacilli, fungi)

T




Diagnosis

The diagnosis of IE is based on major criteria, which include positive blood cultures and valvular and
perivalvular/periprosthetic anatomic and metabolic lesions detected on imaging, and on minor criteria
which have been updated to include frequent embolic vascular dissemination including asymptomatic
lesions detected by imaging only.

Section 5. Recommendation Table 5 — Recommendations for the role of echocardiography in infective endocarditis

TOE id be ¢ dered i pati pected IE TOE& d IE, even

Positive blood cultures remain the cornerstone of IE diagnosis and provide live bacteria for both
identification and susceptibility testing. At least three sets of blood cultures should be obtained at 30-
minute intervals prior to antibiotic therapy, each containing 10 mL of blood, and should be
incubated in both aerobic and anaerobic atmospheres. Sampling should be obtained from a
peripheral vein rather than from a central venous catheter (because of the risk of contamination and
misleading interpretation), using a meticulous sterile technique. In the absence of previous antimicrobial
therapy, this is virtually always sufficient to identify the usual causative microorganisms. In IE,
bacteraemia is almost constant and has two implications: (i) there is no rationale for delaying blood
sampling to coincide with peaks of fever; (ii) nearly all blood cultures are positive during bacteraemia.
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IE etiologie

Zemé (misto realizace) CR - 29 nemocnic CR - 1 centrum 40 zemi (156 nemocnic)
(FN Hradec Kréloveé) | (27 zemi ESC, 13 zemi

Streptococcus: 30-40 % (spiSe snizeni incidence)
Staphylococcus: 30 % (zvySeni frekvence —
pouzivani implantatd)

Enterococcus, G- bakterie: 10 %

Vzacné patogeny: 10 % (tahomae.g. Coxiella
burnetti, Chlamydia, Mycoplasma, Legionellae, skupina
HACEK — Haemophilus influenzae, Actinobacillus,
Cardiobacterium, Eikenella, Kingella)

Fungi: 1 %

5-10 % nelze izolovat patogen (negativni
hemokultury)

mimo ESC)

Doba realizace 02/2007-01/2008 [ 11/1998-11/2006 . 01/2016-03/2018
(12 mésicd) | (8let)

ndncere— AET RS B

|E spojena se srdeénimi implanta- 82 6,0 99
bilnimi elektronickymi pfistroji (%)

| |
| 1

82

22 =
Gramnegativni bakterie (%) 2 43 35
HACEK (%) - = -

336

[ 128 | 158

Polymikrobidlni etiologie (%) 143
Houby (%)

179 [210

Etiologie nezjisténa (%)

HACEK — rody bakteril Haemophillus, Actinobacillus, Cardiobacterium, Eikenelia, Kingella




Investigation of rare causes of blood culture-negative infective endocarditis

Pathogen
Brueella spp.

C. burnetii
Bartonella spp.

T whipplei
Mycoplasma spp.
Legionella spp.
Fungi

Mycobacteria (including Mycobacterium chimaera)

Diagnostic procedures

Serology, blood cultures, tissue culture, immunohistology, and 165 rRNA sequencing of tissue

Serology (IgG phase | =1:800), tissue culture, immunohistology, and 165 rRNA sequencing of tissue

Serology (IgG phase | =1:800), blood cultures, tissue culture, immunohistology, and 165 rRNA sequencing of tissue
Histology and 16S rRNA sequencing of tissue

Serology, tissue culture, immunohistology, and 165 rRNA sequencing of tissue

Serology, blood cultures, tissue culture, immunohistology, and 165 rRNA sequencing of tissue

Serology, blood cultures, 188 rRNA sequencing of tissue

Specific blood cultures, 165 rRNA sequencing of tissue

Ig, immunoglobulin; rRNA, ribosomal ribonucleic acid.

©ESC 2023




Echokardiografie

Recommendations Class® Level®
A. Diagnosis

TTE is recommended as the first-line imaging I B
modality in suspected 166179

TOE is recommended in all patients with clinical

suspicion of IE and a negative or non-diagnostic | B
TTE. 166178179

TOE is recommended in patients with clinical

suspicion of IE, when a prosthetic heart valve or an I B
intracardiac device is present.'%¢178.179

Repeating TTE and/or TOE within 5-7 days is
recommended in cases of initially negative or
inconclusive examination when clinical suspicion of |E
remains high.'”®

TOE is recommended in patients with suspected IE,

even in cases with positive TTE, except in isolated

right-sided native valve |E with good quality TTE 1 =
examination and unequivocal echocardiographic

findings. 165166179
Performing an echocardiography should be

considered in S, aureus, E. faecalis, and some la B

Strebtococeus spp. bacteraemia, ' %174

B. Follow-up under medical therapy

Repeating TTE and/or TOE is recommended as soon

as a new complication of IE is suspected (new I B
murmur, embolism, persisting fever and bacteraemia,

HF, abscess, AVB),165:166:172

TOE is recommended when patient is stable before

switching from intravencus to oral antibiotic I B
therapy. P18

During follow-up of uncomplicated |E, repeat TTE and/

or TOE should be considered to detect new silent

complications. The timing of repeat TTE and/or TOE lla B
depends on the initial findings, type of microorganism,

and initial response to therapy.'®>1%617?

C. Intra-operative echocardiography

Intra-operative echocardiography is recommended I c
in all cases of IE requiring surgery.'®!

D. Following completion of therapy

TTE and/or TOE are recommended at completion of
antibiotic therapy for evaluation of cardiac and valve I c

morphology and function in patients with |IE who did
182-184

© ESC 2023

not undergo heart valve surgery.

AVB, atrioventricular block; HF, heart failure; IE, infective endocarditis; PVE, prosthetic
valve endocarditis; TOE, transoesophageal echocardiography, TTE, transthoracic
echocardiography.

*Class of recommendation

ELevel of evidence.
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CT

1. Diagnosis of IE and cardiac complications. -
Cardiac CT is more accurate than TOE for diagnosing perivalvular and periprosthetic complications of IE (abscesses, pseudoaneurysms and fistulae)
and is recommended in both NVE and PVE if TOE is not conclusive or not feasible. In addition, cardiac CT can significantly influence subsequent
surgical decision-making. Echocardiography continues to be superior for detecting valvular lesions, particularly small vegetations (<10 mm) which
remain underdiagnosed by CT, but also leaflet perforations and fistulae. Cardiac CT should be acquired according to the recommendations of cardiac
CT guidelines to ensure high diagnostic accuracy, and can be performed alone or in combination with PET.

2. Detection of distant lesions and sources of bacteraemia.

Whole-body and brain CT are useful for assessing IE systemic complications, including septic emboli. The detection of distant lesions adds a minor
diagnostic criterion leading to a more conclusive diagnosis of definite or rejected IE, and can be relevant for decision-making. CT angiography can
detect mycotic arterial aneurysms complicating IE in almost any site of the vascular tree, including the central nervous system (CNS). Although MRI is
superior to CT for diagnosing neurological complications, CT may be more feasible in an emergency setting and is an acceptable alternative for the
detection of neurological complications, with a sensitivity of 90% and specificity of 86% in the detection of ischaemic and haemorrhagic lesions. Finally,
CT can also detect the extracardiac sources of the bacteraemia, including early neoplastic lesions, that may be important for patient management, and
which need to be ideally addressed prior to undergoing heart valve surgery.

3. Pre-operative assessment.
Cardiac CT is a valuable alternative for non-invasive assessment of coronary artery disease (CAD) before cardiac surgery in patients with IE.

4. Alternative diagnosis.

Lékarska fakulta P
Univerzity Palackého | INTERNI KLIN I‘KA
KARDIOLOGICKA

v Olomouci

KOMPLEXNI E E

KARDIOVASKULARNI CENTRUM FAKULTNI NEMOCNICE OLOMOUC



MRI

1. Diagnosis of IE and cardiac complications.
The role of cardiac MRI to diagnose IE is limited by the low spatial resolution (as compared with cardiac CT) and the signal void generated by
some prostheses impairing the assessment of prosthetic valve anatomy and function.

2. Diagnosis of neurological IE-related complications.

MRI has higher sensitivity than CT for the diagnosis of neurological lesions and, hence, increases the likelihood of detecting neurological
complications in patients with IE. Patients with IE might present CNS lesions in up to 60—-80% of cases, most of them corresponding to ischaemic
lesions (50-80% of patients) that are often small and asymptomatic and do not impact on the decision-making. Other lesions that may influence
the decision-making, such as parenchymal or subarachnoid haemorrhages, abscesses, or mycotic aneurysms, are found in <10% of patients. The
systematic performance of brain MRI has shown to directly impact the diagnosis of IE, as it can add a minor diagnostic criterion in patients
without neurological symptoms with non-definitive IE diagnosis. Brain MRI can reclassify 25% of patients with an initially inconclusive diagnosis
for IE to a more conclusive diagnosis, thereby leading to an earlier diagnosis. Cerebral microbleeds, found in 50-60% of patients with IE, are
detected at gradient echo T2* sequences. Cerebral microbleeds should not be considered a minor criterion because there is no concordance with
ischaemic lesions.

3. Diagnosis of spine lesions.

MRI is the diagnostic modality of choice of spondylodiscitis and vertebral osteomyelitis with a diagnostic accuracy of 89—-94%. MRI findings include
vertebrae and disc oedema, paravertebral/epidural inflammation or abscess, bone erosion, and gadolinium enhancement of vertebrae and discs. It
should be acknowledged that when MRI is performed too early, the rate of false-negative increases.

KO%NI W V
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Nuclear imaging

[18F]FDG-PET/CT and white blood cell (WBC) single photon
emission computed tomography (SPECT)/CT are recommended
in suspected PVE in cases of inconclusive echocardiography.
The most recent meta-analysis showed 86% sensitivity and
84% specificity for [18F]FDG-PET/CT in PVE.

White blood cell SPECT/CT is an alternative nuclear imaging
technique for the diagnosis of IE, when PET/CT is unavailable
and inexperienced centres. The sensitivity of WBC SPECT/CT
has been reported as 64—-90% and the specificity as 36—100%;
diagnostic ability significantly increases with the presence of
periprosthetic abscesses.

IIEESESIANNE, the sensitivity of PET/CT and SPECT/CT is low
(about 31%) but with a higher specificity (around 98%). In

NVE, the diagnosis of IE cannot be excluded in the absence of
abnormal [18F]FDG uptake

)
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Recommendations

Cardiac CTA is recommended in patients with
possible NVE to detect valvular lesions and confirm
the diagnosis of IE.3316816%

[18F]FDG-PET/CT(A) and cardiac CTA are
recommended in possible PVE to detect valvular
lesions and confirm the diagnosis of
‘E-Zl‘12‘3‘209,210.237—239

Cardiac CTA is recommended in NVE and PVE to
diagnose paravalvular or periprosthetic
complications if echocardiography is
inconclusive,20:168:169.185.186

Brain and whele-body imaging (CT, [18F]JFDG-PET/
CT, and/or MRI) are recommended in symptomatic®
patients with NVE and PVE to detect peripheral

M . .. 22197
lesions or add minor diagnostic criteria, ™™

200.210,213,240.241

WBC SPECT/CT should be considered in patients
with high clinical suspicion of PVE when
echocardiography is negative or inconclusive and
when PET/CT is unavailable '*2"®
[18FIFDG-PET/CT(A) may be considered in possible
CIED-related IE to confirm the diagnosis of
|E.22129.209210.237,238

Brain and whele-body imaging (CT, [18F]FDG-PET/
CT, and MRI) in NVE and PVE may be considered for
screening of peripheral lesions in asymptomatic

Datients.158‘1977201
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® Repeat blood cultures i negative or doubtful

® Repeat TTE/TOE within 5-7 days

® Cardiac CTA to diagnose valvular lesions
(Class 1)

o

® Add minor criteria: brain or whole-body
imaging (MRL, CT, PET/CT, WEC SPECT)
to detect distant lesions
(Class lla)

® Repeat blood cultures if negative or doubtful
@ Repeat TTE/TOE within 5-7 days
® Cardiac CTA or [18]FDG-PET/CT(A) to
diagnose valvular lesions
(Class Iy

® WBC SPECT

® Add miner criteria: brain or whole-body
imaging (MRI, CT. PET/CT, WBC SPECT)
to detect distant lesions

(Class Ila)

]

® Repeat TTE/TOE within 5-7 days
® PET/CT(A) to detect pockes infection +/-
(Crssl) ;

® Add minor criteria: thoracic CT o decect

saptic pulmonary embolismiinfarction
(Class I}

® PETICT(A) to detect lead infecdon
{Class Iib)

)
r ® Repeat bicod cultures i negative or doubeful
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Major criteria

(i) Blood cultures positive for IE
(a) Typical microorganisms consistent with |E from two separate blood cultures:

COral streptococci, Streptococcus pallolyticus (formerly 5. bovis), HACEK proup, 5 gureus, E. foecalis

(b) Microorganisms consistent with IE from continuously positive blood cultures:
= 22 positive blood cultures of blood samples drawn >12 h apart.
» All of 3 or a majority of >4 separate cultures of bleod [with first and last samples drawn =1 h apart).
(c) Single positive blood culture for C. bumetii or phase | lpG antibody titre >1:800.
(i) Imaging positive for IE:
Walvular, perivalvular/periprosthetic and foreign material anatomic and metabolic lesions characteristic of |E detected by any of the following imaging techniques:
+ Echocardiography (TTE and TOE).
+ Cardiac CT.
+ [18F]-FDG-PET/CT(A).
+ WBC SPECT/CT.

Minor criteria

(i) Predisposing conditions (i.e. predisposing heart condition at high or intermediate risk of IE or PWIDs)"

Fever defined as temperature >38°C

(iii) Embolic vascular dissemination (including those asymptomatic detected by imaging only):

» Major systemic and pulmonary embolifinfarcts and abscesses.

* Haematogenous ostecarticular septic complications (i.e. spondylodiscitis). IE Classification (at admission and during follow-up)

Definite:

* Mycotic aneurysms.
* 2 major criteria.

* Intracranial ischaemicfhaemorrhagic lesions. o ) o
. * 1 major criterion and at least 3 minor criteria.

= Conjunctival haemorrhages. + 5 minor criteria.

PET/CT - hypermetabolismus glukézy
pii infekci kapsy

» |aneway's lesions. Possible:

* 1 major criterion and 1 or 2 minor criteria. PET/CT - hypermetabolismus glukézy
na elektrodé v pravé komore, potvrzena vegetace

(IV) Immuneological phenomena:
. * 3-4 miner criteria.

= Glomerulonephritis.
Rejected:

. - o o
Osler nodes and Roth spots.
P * Does not meet criteria for definite or possible at admission with or without a firm alternative diagnosis.
» Rheumatoid factor.
(V) Microbiological evidence:
- SN v ingle phot:
» Positive blood culture but does not meet a major criterion as noted above. *For detaled explanation of pred;

» Sernlncical evidence af active infection with areanism consistent with IF
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The new 2023 ESC diagnostic algorithms

The diagnosis of IE is based on clinical suspicion, blood cultures, and imaging findings. Echocardiography
is usually the first imaging technique to diagnose IE, although the use of other techniques, either for the
diagnosis of cardiac involvement (cardiac CT, [18F]FDG-PET/CT, or WBC SPECT/CT), or for the diagnosis
of distant lesions (cerebral MRI, whole-body CT, and/or PET/CT), is encouraged. In the presence of
prosthetic valves and CIED, echocardiography is particularly limited and the aforementioned imaging
techniques are strongly recommended.

Major criteria

Enteroccus faecalis should be acknowledged as a typical endocarditis bacterium, regardless of the place of acquisition or the source of infection.
Diagnosis based on the presence of lesions characteristics of IE. Anatomic lesions and increased [18F]FDG uptake or WBC accumulation can be
depicted by nuclear imaging techniques and add a major diagnostic criterion.

Abnormal prosthetic or periprosthetic uptake (intense focal or heterogeneous) detected by [18F]FDG-PET/CT or WBC SPECT/CT should be
considered a major criterion for PVE, irrespective of the interval from surgery.

Minor criteria

Distant IE-related lesions include all lesions that can result from embolic events and from haematogenous seeding of bacteria. These lesions can be
suspected due to specific symptoms or can be incidentally detected on imaging techniques. Spondylodiscitis is the most frequent osteoarticular
infective complication in patients with IE.

Molecular biology (16S/18S rRNA PCR sequencing) in cardiac tissue or embolic material has increased the diagnostic performance of IE with
negative blood culture.

Infective endocarditis classification has been added to the 2023 ESC criteria. Possible IE cases include the combination of 1 major and 1 or 2 minor
criteria. Infective endocarditis classification should be applied by the Endocarditis Team at admission and later at follow-up.
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Treatment

Successful treatment of IE relies on microbial
eradication by antimicrobial drugs. Surgery
contributes by removing infected material and
draining abscesses.

Antibiotic treatment of PVE should last longer
(=6 weeks) than that of NVE (2—-6 weeks).

In both NVE and PVE, the duration of treatment
is based on the first day of effective antibiotic
therapy (negative blood culture in the case of initial
positive blood culture), not on the day of surgery.
The initial choice of empirical treatment depends
on the use of previous antibiotic therapy, whether IE
is NVE or PVE (and if so, when surgery was _
performed [early vs. late PVE]), the place where the rerem IO Gy
infection took place (community, nosocomial, or

non-nosocomial healthcare-associated IE), and

knowledge of the local epidemiology.

Phases of antibiotic treatment of infective endocarditis

Week [ 0 | 2 4-6

Early critical phase Continuation phase with resting bacteria

Day [ 10
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In patients with community-acquired NVE or late
PVE (212 months post-surgery), ampicillin in
combination with ceftriaxone or with (flu)cloxacillin

and gentamicin should be considered using the
255

following doses:

Ampicillin 12 g/iday iv. in 4-6 doses
Ceftriaxone 4 g/day iv. or im. in 2 doses

(Fluycloxacillin 12 giday iv. in 4-6 doses

Gentamicin® 3 mglkg/day i.v. or i.m. in 1 dose €
Ampicillin 300 mgfkg/day iv. in 46 equally
divided doses
Ceftriaxone 100 mgfkg iv. or i.m. in 1 dose
(Flu)cloxacillin 200-300 mg/kg/day i.v. in 4-6
equally divided doses
Gentamicin® 3 mg/kg/day iv. or im.in 3 equally
divided doses.
In patients with early PYE (<12 months
post-surgery) or nosocomial and non-nosocomial
healthcare-associated IE, vancomycin or daptomycin
combined with gentamicin and rifampin may be
considered using the following doses:*”
Vancomycin® 30 mg/kg/day iv. in 2 doses
Daptemycin 10 mg/kg/day iv. in 1 dose
Gentamicin® 3 mglkg/day iv. or i.m. in 1 dose c

Rifampin 900-1200 mg i.v. or orally in 2 or
3 doses
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Surgery

The indication to perform invasive coronary
angiography or CTA prior to surgery for IE should be
based on the presence of cardiovascular risk factors in
patients with aortic valve IE.

Surgery should not be delayed in patients with non-
haemorrhagic stroke and clear indications for surgery.
In patients with significant pre-operative haemorrhagic
stroke, a delay in operative management (=4 weeks) is
generally recommended.

The decision of not offering surgery when indicated
should be made in the setting of an Endocarditis Team.




CIED-related 1IE

TTE, 10 evaluate lead-related endocarditis and heart vaive

Section 12. R dation Table 20 — R dati for card il pl d electronic device-refated infective

endocarditis

Routing antsotic prophylads s recommended before ‘. 1 | 8 Antiblotc prophylasis covering S cureus is recommended

device inplantation W | for CIED nplantation L=l

TOE is rocommended i patients with suspected cardac | ] TTE and TYOE are both recommended in case of f

device-related infective endocarditis with positive or wnpected CIED-related IE to idontify vepetations

negative blood cultures, independent of the results of !" C . .
|

Infection |
In patients with NVE or PVE and an intracardiac device
with no evidence of assoclated device infection, compliete

(L3 c

hardware extraction may be comsidered

Complete hardware removal should be considered on the
bass of ocoult infection without another apparent source

of infection

Ita c
When indicated, definito romplantation should be
postponed If posuble, to alow a few duys or weeks of
antibeotic therapy,

a C

Complete CIED extraction should be corsidered in case

of valvudar IE, even without definite lead involvement,
taling into account the identified pathogen and
reqarement for valve surgery
In cases of possiie CED-refaed IE or ocoult
Cv'.\m»c-:n(uc bacteraemia o ‘.rr,;mrn-L compicte
system removal should be considered in case Ha (=
bacteraemafungaenmia persists after a course of
antimicrobial therapy
In cases of possiblo OED-refated IE with cccult
Geam egative bacteraenmia, complete system remavyl ‘. ¢
may be comidered in case of persistent/relapsing
hactoraomis ater a course of antimicrobial therapy
CIED remplastation is ndicated aftor extraction for
CIED-related IE, It i recommended 10 be porformed at 3

o datant from the peovious generator, as late as

possie, once signs and symptoms of efec Y have l

abated and uetd blood cultures are negative for at least
72 h i the absence of vegetations, and negative for at

least 2 weeks if vesetations were visualzed.
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