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Case-based challenges in endocarditis: 

Applying the 2023 ESC guidelines

A patient with a CDRIE

(cardiac device-related infective endocarditis)
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Total : n= 3116

PVIE : n= 939 (30%)

Native IE: n= 1764 (57%) 

CDRIE: n= 308 (10%)

Habib G – EuroEndo – Eur Heart J 2019

✓ increasing incidence

✓ difficult diagnosis

✓ high-risk population

✓ relatively bad prognosis

✓ management controversial



Steinert myopathy

ASD operated 1980

PM for AV block 1997

fever

peripheral embolism

BC: streptococcus gallolyticus

47 year-old woman



What do the 2023 ESC guidelines say ?

1. Additional imaging tests ?

2. Management ?



Vegetation Abscess

New dehiscence of prosthetic valve

PET CT

Inflammation / infection

Cardiac CT - Perivalvular lesions

Echocardiography

Morphology

Endocarditis diagnostic criteria
The ESC 2015 imaging criteria

Habib G et al - ESC guidelines Europ Heart J 2015

The 1994 Duke echographic criteria
Durack DT Am J Med 1994 ; 96 : 200-9 



Vegetation Abscess

New dehiscence of prosthetic valve

PET CT

Device inflammation / infection

Cardiac CT - Pulmonary lesions

Echocardiography

Morphology

Endocarditis diagnostic criteria
The ESC 2015 imaging criteria

Habib G et al - ESC guidelines Europ Heart J 2015

The 1994 Duke echographic criteria
Durack DT Am J Med 1994 ; 96 : 200-9 



Clinical suspicion of IE

TTE

Prosthetic valve
Intracardiac device

Non-diagnosis
TTE

Positive

TTE

Negative
TTE

Clinical suspicion
of IE

High Low

StopTOE

If initial TOE is negative but high suspicion for IE remains,

repeat TTE and/or TOE within 5-7 days



Echocardiography in CDRIE

1. Major criterion: vegetation

2. Minor criterion: sleeve-like appearance

3. Others

4. Need for a complete lead study from the 
SVC to the apex of the right ventricle

on the lead
on the tricuspid valve
on the endocardial wall

vegetation size
tricuspid regurgitation
right ventricular dilatation, PAP
follow-up after extraction



Sometimes easy, but….……

Pacemaker lead IE



… both TTE and TOE may be normal

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

New recommendations (3)

LevelClassRecommendations
Recommendations for the role of computed tomography, nuclear imaging, and magnetic 
resonance in infective endocarditis (continued)

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

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

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

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

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

Figure 7
European Society of 
Cardiology 2023 
algorithm for 
diagnosis of cardiac 
device-related 
infective endocarditis



47 year-old woman

Steinert myopathy

ASD operated 1980

PM for AV block 1997

fever

peripheral embolism

BC: streptococcus gallolyticus
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CDRIE: treatment

mandatory

percutaneous extraction: +++

percutaneous aspiration of large vegetations before percutaneous 
extraction to reduce the risk associated with embolization

surgical extraction

1. Prolonged antibiotic therapy

2. Device extraction

1. failure of percutaneous extraction

2. severe tricuspid damage

3. associated left heart IE

4. very large vegetations (> 20 mm ?)

5. failure of percutaneous aspiration

Delgado V et al - ESC guidelines - Europ Heart J 2023



Thrombus or vegetation?



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

Recommendations (continued) Class Level
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

In cases of possible CIED-related IE with 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

Extension of antibiotic treatment of CIED-related endocarditis to (4–6) weeks 
following device extraction should be considered in the presence of septic emboli or 
prosthetic valves. 

IIa C

Use of an antibiotic envelope may be considered in select high-risk patients 
undergoing CIED reimplantation to reduce risk of infection. 

IIb B

Recommendations for cardiovascular implanted electronic device-
related infective endocarditis (2)



Left heart IE associated with right heart cardiac device

✓ Prognosis of IE in patients with a CD remains severe, 

particularly in the presence of an associated LHIE.

✓ Although recommended by guidelines, device extraction is not 

always performed. 

✓ Absence of device removal is associated with worse prognosis, 

even in the LHIE+ CDRIE- group

✓The lead should be removed, if possible, even if 

there is no apparent cardiac device infection

CDRIE+ LHIE-

LHIE+ CDRIE-

LHIE+ CDRIE+

✓ 280 isolated CDRIE

✓ 157 with LHIE without CRDIE

✓ 46 with both LHIE and CDRIE



Take-home messages: 
Diagnosis and management of CDRIE

1. Clinical presentation is frequently misleading, particularly in elderly patients

2. Both TTE and TOE are mandatory in suspected CDRIE 

3. FDG PET/CT is highly accurate for the diagnosis of pocket CIED infection

4. Specificity of PET CT is excellent for CDRIE, but its sensitivity is lower than in PVE

5. Multimodality imaging is of great value in CDRIE, particularly in doubtful cases

6. Prolonged antibiotic therapy and percutaneous device extraction are recommended


