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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for the role of echocardiography in infective endocarditis
TOE should be considered in 
patients with suspected IE, even in 
cases with positive TTE, except in 
isolated right-sided native valve IE 
with good quality TTE examination 
and unequivocal echocardiographic 
finding.

IIa C

TOE is recommended in patients 
with suspected IE, even in cases 
with positive TTE, except in isolated 
right-sided native valve IE with good 
quality TTE examination and 
unequivocal echocardiographic 
findings.

I C

Revised recommendations (6)
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

New recommendations (3)

Recommendations Class Level
Recommendations for the role of computed tomography, nuclear imaging, and magnetic 
resonance in infective endocarditis (continued)
Cardiac CTA is recommended in patients with possible NVE to detect valvular lesions 
and confirm the diagnosis of IE.

I B

[18F]FDG-PET/CT(A) and cardiac CTA are recommended in possible PVE to detect 
valvular lesions and confirm the diagnosis of IE.

I B

[18F]FDG-PET/CT(A) may be considered in possible CIED-related IE to confirm the 
diagnosis of IE.

IIa B

Cardiac CTA is recommended in NVE and PVE to diagnose paravalvular or 
periprosthetic complications if echocardiography is inconclusive.

I B

Brain and whole-body imaging (CT, [18F]FDG-PET/CT, and/or MRI) are recommended 
in symptomatic patients with NVE and PVE to detect peripheral lesions or add minor 
diagnostic criteria.

I B
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for the main indications of surgery in infective endocarditis (native valve 
endocarditis and prosthetic valve endocarditis)

Aortic or mitral NVE with vegetations 
>10 mm, associated with severe valve 
stenosis or regurgitation, and low 
operative risk (urgent surgery should 
be considered).

IIa B
Urgent surgery is recommended in IE 
with vegetation ≥10 mm and other 
indications for surgery.

I C

Aortic or mitral NVE or PVE with 
isolated large vegetations (>15 mm) 
and no other indication for surgery 
(urgent surgery may be considered).

IIb C

Urgent surgery may be considered in 
aortic or mitral IE with vegetation 
≥10 mm and without severe valve 
dysfunction or without clinical 
evidence of embolism and low surgical 
risk.

IIb B

Revised recommendations (7)





Surgery after stroke



Cardiac Implanted Devices



www.escardio.org/guidelines

©
ES

C

2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

New recommendations (10)

Recommendations Class Level
Recommendations for cardiovascular implanted electronic device-related infective endocarditis 
(continued)
Use of an antibiotic envelope may be considered in select high-risk patients 
undergoing CIED reimplantation to reduce risk of infection.

IIb B

In non-S. aureus CIED-related endocarditis without valve involvement or lead 
vegetations, and if follow-up blood cultures are negative without septic emboli, 2 
weeks of antibiotic treatment may be considered following device extraction.

IIb C

Removal of CIED after a single positive blood culture, with no other clinical evidence 
of infection, is not recommended.

III C

Recommendations for the surgical treatment of right-sided infective endocarditis
Tricuspid valve repair should be considered instead of valve replacement, when 
possible. 

IIa B
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for cardiovascular implanted electronic device-related infective endocarditis

Routine antibiotic prophylaxis is 
recommended before device 
implantation.

I B
Antibiotic prophylaxis covering S. 
aureus is recommended for CIED 
implantation.

I A

TOE is recommended in patients 
with suspected cardiac device-
related infective endocarditis with 
positive or negative blood cultures, 
independent of the results of TTE, 
to evaluate lead-related 
endocarditis and heart valve 
infection.

I C

TTE and TOE are both 
recommended in case of suspected 
CIED-related IE to identify 
vegetations.

I B

Revised recommendations (9)
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for cardiovascular implanted electronic device-related infective endocarditis 
(continued)

In patients with NVE or PVE and an 
intracardiac device with no evidence 
of associated device infection, 
complete hardware extraction may 
be considered.

IIb C

Complete CIED extraction should be 
considered in case of valvular IE, 
even without definite lead 
involvement, taking into account 
the identified pathogen and 
requirement for valve surgery.

IIa C

Revised recommendations (10)
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for cardiovascular implanted electronic device-related infective endocarditis 
(continued)

Complete hardware removal should be 
considered on the basis of occult 
infection without another apparent 
source of infection.

IIa C

In cases of possible CIED-related IE or 
occult Gram-positive bacteraemia or 
fungaemia, complete system removal 
should be considered in case 
bacteraemia/fungaemia persists after 
a course of antimicrobial therapy.

IIa C

In cases of possible CIED-related IE 
with occult Gram-negative 
bacteraemia, complete system 
removal may be considered in case of 
persistent/relapsing bacteraemia after 
a course of antimicrobial therapy.

IIb C

Revised recommendations (11)
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2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

2015 Class Level 2023 Class Level
Recommendations for cardiovascular implanted electronic device-related infective endocarditis 
(continued)

When indicated, definite 

reimplantation should be postponed 

if possible, to allow a few days or 

weeks of antibiotic therapy.

IIa C

If CIED reimplantation is indicated 

after extraction for CIED-related IE, 

it is recommended to be performed 

at a site distant from the previous 

generator, as late as possible, once 

signs and symptoms of infection 

have abated and until blood 

cultures are negative for at least 

72 h in the absence of vegetations, 

and negative for at least 2 weeks if 

vegetations were visualized.

I C

Revised recommendations (12)



Treatment



Treatment phases



Outpatient oral 
treatment



www.escardio.org/guidelines

©
ES

C

2023 ESC Guidelines for the management of endocarditis 
(European Heart Journal; 2023 – doi: 10.1093/eurheartj/ehad193)

Recommendations Class Level
Outpatient parenteral or oral antibiotic treatment should be considered in patients 

with left-sided IE caused by Streptococcus spp., E. faecalis, S. aureus, or CoNS who 

were receiving appropriate i.v. antibiotic treatment for at least 10 days (or at least 7 

days after cardiac surgery), are clinically stable, and who do not show signs of abscess 

formation or valve abnormalities requiring surgery on TOE.

IIa A

Outpatient parenteral antibiotic treatment is not recommended in patients with IE 

caused by highly difficult-to-treat microorganisms, liver cirrhosis (Child-Pugh B or C), 

severe cerebral nervous system emboli, untreated large extracardiac abscesses, heart 

valve complications, or other severe conditions requiring surgery, severe post-surgical 

complications, and PWID-related IE.

III C

Recommendations for outpatient antibiotic treatment of infective 
endocarditis
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