


 The clinical history of IE is highly variable 
according to the causative microorganism, the 
presence or absence of pre-existing cardiac 
disease, the presence or absence of prosthetic 
valves or cardiac devices and the mode of 
presentation

 Up to 90% of patients present with fever, often 
associated with systemic symptoms of chills, 
poor appetite and weight loss. Heart murmurs 
are found in up to 85% of patients. Up to 25% of 
patients have embolic complications at the time 
of diagnosis. Therefore IE has to be suspected in 
any patient presenting with fever and embolic 
phenomena



 Atypical presentation is common in 
elderly or immunocompromised
patients, in whom fever is less common 
than in younger individuals. A high index 
of suspicion and low threshold for 
investigation are therefore essential in 
these and other high-risk groups, such as 
those with CHD or prosthetic valves, to 
exclude IE or avoid delays in diagnosis



 Sepsis severity may be indicated by the 
demonstration of a number of laboratory 
investigations, including the degree of 
leucocytosis/leucopoenia, the number of 
immature white cell forms, concentrations 
of CRP and procalcitonin, ESR and markers 
of end-organ dysfunction (lactataemia, 
elevated bilirubin, thrombocytopaenia and 
changes in serum creatinine
concentration); however, none are 
diagnostic for IE



 Imaging, particularly echocardiography, 
plays a key role in both the diagnosis 
and management of IE. 
Echocardiography is also useful for the 
prognostic assessment of patients with IE, 
for its follow-up under therapy and during 
and after surgery.

 However, the evaluation of patients with 
IE is no longer limited to conventional 
echocardiography, but should include 
several other imaging techniques



 Echocardiography, either transthoracic 
echocardiography (TTE) or TOE, is the 
technique of choice for the diagnosis of 
IE, and plays a key role in the 
management and monitoring of these 
patients.

 Echocardiography must be performed 
as soon as IE is suspected. TOE must be 
performed in case of negative TTE when 
there is a high index of suspicion for IE, 
particularly when TTE is of suboptimal 
quality.









 Three echocardiographic findings are major 
criteria in the diagnosis of IE: vegetation, 
abscess or pseudoaneurysm and new 
dehiscence of a prosthetic.

 Nowadays, the sensitivity for the diagnosis of 
vegetations in native and prosthetic valves is 
70% and 50%, respectively, for TTE and 96% 
and 92%, respectively, for TOE. Specificity 
has been reported to be around 90% for both 
TTE and TOE. 

 Identification of vegetations may be difficult 
in the presence of pre-existing valvular
lesions (mitral valve prolapse, degenerative 
calcified lesions), prosthetic valves, small 
vegetations (< 2–3 mm), recent embolization 
and in non-vegetant IE. 



 In cases with an initially negative 
examination, repeat TTE/TOE must be 
performed 5–7 days later if the clinical 
level of suspicion is still high

 Finally, follow-up echocardiography to 
monitor complications and response to 
treatment is mandatory



 The potential risks of vegetation 
embolization and/or haemodynamic
decompensation during coronary 
angiography (when indicated) have led 
to proposals to consider MSCT coronary 
angiography as an alternative technique 
for some patients with endocarditis.



 MSCT can be used to detect 
abscesses/pseudoaneurysms with a 
diagnostic accuracy similar to TOE, and 
is possibly superior in the provision of 
information regarding the extent and 
consequences of any perivalvular
extension, including the anatomy of 
pseudoaneurysms, abscesses and 
fistulae.



 In aortic IE, CT may additionally be 
useful to define the size, anatomy and 
calcification of the aortic valve, root and 
ascending aorta, which may be used to 
inform surgical planning.

 In pulmonary/right-sided endocarditis, 
CT may reveal concomitant pulmonary 
disease, including abscesses and 
infarcts.



 In the evaluation of prosthetic valve 
dysfunction, one recent study has 
suggested that MSCT may be equivalent or 
superior to echocardiography for the 
demonstration of prostheses-related 
vegetations, abscesses, pseudoaneurysms
and dehiscence. However, large 
comparative studies between the two 
techniques are missing, and 
echocardiography should always be 
performed first.



 Systematic cerebral MRI has an impact 
on the diagnosis of IE since it adds one 
minor Duke criterion in patients who 
have cerebral lesions and no 
neurological symptoms. In one study, 
findings of cerebral MRI upgraded the 
diagnosis of IE in 25% of patients 
presenting initially with non-definite IE, 
thereby leading to earlier diagnosis.



Blood culture–positive infective endocarditis

 Positive blood cultures remain the 
cornerstone of diagnosis and provide live 
bacteria for both identification and 
susceptibility testing. At least three sets are 
taken at 30-min intervals, 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



 When a microorganism has been 
identified, blood cultures should be 
repeated after 48–72 h to check the 
effectiveness of treatment.



Blood culture–negative IE (BCNIE) refers to 
IE in which no causative microorganism 
can be grown using the usual blood culture 
methods. BCNIE can occur in up to 31% of 
all cases of IE and often poses 
considerable diagnostic and therapeutic 
dilemmas



 BCNIE most commonly arises as a 
consequence of previous antibiotic 
administration, underlying the need for 
withdrawing antibiotics and repeating 
blood cultures in this situation

 BCNIE can be caused by fungi or 
fastidious bacteria, notably obligatory 
intracellular bacteria



 When all microbiological assays are 
negative, the diagnosis of non-infectious 
endocarditis should systematically be 
considered and assays for antinuclear 
antibodies as well as antiphospholipid
syndrome {anticardiolipin antibodies 
[immunoglobulin (Ig)G] and anti-β2-
glycoprotein 1 antibodies [IgG and IgM]} 
should be performed



 Pathological examination of resected 
valvular tissue or embolic fragments 
remains the gold standard for the diagnosis 
of IE. All tissue samples that are excised 
during the course of the surgical removal of 
cardiac valves must be collected in a 
sterile container without fixative or culture 
medium. The entire sample should be taken 
to the diagnostic microbiology laboratory 
for optimal recovery and identification of 
microorganisms





 in 2000, the modified Duke criteria were 
recommended for diagnostic 
classification These criteria are based on 
clinical, echocardiographic and 
biological findings, as well as the results 
of blood cultures and serologies





 When the diagnosis remains only 
‘possible’ or even ‘rejected’ but with a 
persisting high level of clinical suspicion, 
echocardiography and blood culture 
should be repeated and other imaging 
techniques should be used either for 
diagnosis of cardiac involvement or for 
imaging embolic events (cerebral MRI, 
whole-body CT and/or PET/CT).

 The results of these new investigations 
should then be integrated in the ESC 
2015 modified diagnostic criteria



* The identification of paravalvular lesions by 
cardiac CT should be considered a major 
criterion.

 In the setting of the suspicion of endocarditis 
on a prosthetic valve, abnormal activity 
around the site of implantation detected 
by 18F-FDG PET/CT (only if the prosthesis was 
implanted for >3 months) or radiolabelled 
leucocyte SPECT/CT should be considered a 
major criterion.

 *  The identification of recent embolic events 
or infectious aneurysms by imaging only 
(silent events) should be considered a minor 
criterion








