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EPIDEMIOLOGY

• IE is a relatively rare but serious disease with 
high mortality despite the improvement in dg. 
and th.

• Estimated annual incidence 3-10/100 000
• The profile of patients and pathogens has 

changed over time (rheumatic fever x PM/ICD)
• Predisposing factors:

• prosthetic valves
• elderly patients with degenerated valves
• i.v. drug users
• i.v. catheters, pacemaker electrodes

Untreated IE – 100 % fatal!



CLASSIFICATION

• NVE - native valve endocarditis
• PVE - prosthetic valve endocarditis
• IVDU - intravenous drug users
• IE on PM / ICD electrodes



CLASSIFICATION

• Relapse - repeat IE within 6 months and proven
identical pathogen
• Reinfection, - new microorganism, or the same 
species but > 6 months 
• Early PVE - within 1 year (usually aggressive
nosocomial infection of sewing material)
• Late PVE - > 1 year after surgery/implantation

Relapse - suggests an incompletely treated primary episode that results in the emergence 

of the original microorganism from a protected source (such as deep-tissue infection or 

seeded prosthetic hardware)

“reinfection” is primarily used to describe infection with a new microorganism

episode of IE caused by the same species within 6 months after the initial episode 

represents a relapse, whereas IE caused by the same species >6 months after treatment 

of the initial episode represents reinfection (historically referred to as “recurrent IE”) 



PATHOPHYSIOLOGY

• IE is rare in healthy individuals despite 

common bacteremia (dental procedures, 

toothbrushing…)

x

• Any injury to endocardial surface (degenerative

changes, impact of catheters, electrodes, prosthetic

materials…) → endocardial damage, exposing EC 

matrix → factor III, platelet activation, fibrin-

platelet (sterile) vegetation → increase risk of

bacterial seeding



NVE

• Rheumatic valvular disease – usually mitral 

valve followed by the aortic valve 

• Congenital heart disease - patent ductus 

arteriosus, ventricular septal defect, tetralogy of 

Fallot (TOF), any native or surgical high-flow lesion 

• Mitral valve prolapse with MR

• Degenerative heart disease 

• aortic stenosis in elderly ,bicuspid valve, Marfan

syndrome

• mitral regurgitation



CLINICAL PRESENTATION

• Variable! 
• Fever (95%), signs of systemic disease (nausea,
weight loss….)
• Heart murmur (85%)
• Septic embolization (20-50%) 

- brain, kidneys, spleen
- pulmonary

• Peripheral microembolization less common



DIAGNOSTIC TESTING

• 3 sets (aero + anaerobe) at different times + from diff. sites
• 85-90% - streptococci, staphylococci, enterococci
• 10% culture negative 

• (usually due to previous ATB th.)
• less commonly HACEK (Haemophilus, Actinobacillus, 

Cardiobacterium, Eikenella, Kingella )
• Fungi – Candida, Aspergillus
• Intracellular pathogens: Coxiella, Bartonella

Blood cultures

85-90% known from first 2 sets 



DIAGNOSTIC TESTING

Echocardiography

• TTE - low sensitivity (40-60%)
• TEE - sensitivity 90 - 100%
• vegetations / abscess / new prosthetic valve
dehiscence = specific
• new regurgitation / obstruction 



TEE, mitral endocarditis



DUKE CRITERIA 
(IE PROBABILITY)



DUKE CRITERIA (IE PROBABILITY)





Janeway lesions painless, small erythematous or haemorrhagic macular or nodular

microabscess, caused by septic emboli

Osler nodes and Janeway lesions are similar, but Osler's nodes present with 

tenderness and are of immunologic origin

Roth's spots are retinal hemorrhages with white or pale centers, are usually caused by 

immune complex mediated vasculitis often resulting from bacterial endocarditis.

https://en.wikipedia.org/wiki/Erythematous
https://en.wikipedia.org/wiki/Haemorrhagic
https://en.wikipedia.org/wiki/Macule
https://en.wikipedia.org/wiki/Nodule_(medicine)
https://en.wikipedia.org/wiki/Abscess
https://en.wikipedia.org/wiki/Retina
https://en.wikipedia.org/wiki/Hemorrhage
https://en.wikipedia.org/wiki/Endocarditis


TREATMENT

• ATB therapy

• Surgery - performed in high-risk patients

• Age/comorbidities/PVE/DM

• Complicated IE (heart failure, shock…)

• High-risk agents (S.aureus, fungi…), ATB 

failure

• TTE/TEE high-risk morphology parameters –

risk of embolisation



ANTIBIOTICS

• beta-lactam (penicillin, cefalosporin)

• glycopeptide (vancomycin)
• aminoglycosides (gentamicin)
• rifampicin in PVE

Fungi – ATB centre expert consult



ANTIBIOTICS

• Streptococci: PEN/CEF + GENTA, (VANCO)

• Enterococci: like streptococci, PEN resist. common

• Staphylococci: MET/OXA + GENTA

• Empiric therapy - should focus on S. aureus

• HACEK/early PVE/fungi - require expert ATB consult

• PVE - prolonged (min. 6w) + RIFAMPIN



SURGERY

• progressive heart failure (emergency in shock)

• signs of ATB th. failure - continuous fever,
abscess, vegetation, valve dehiscence…

• embolization potential (> 10 mm)







PM/ICD IE

• IE on/close to electrodes
• S. aureus most likely
• Electrode withdrawal necessary (embolisation
during withdrawal common, rarely clinically
significant)



TEE, electrode vegetation



IVDU

• Most commonly Tricuspid valve
• S. aureus, pseudomonas, G-, fungi, polymicrobial
• Fever, septic pulmonary embolisation (cough, 
hemoptysis, pulmonary abscesses, …)
• Mortality < 10% , but high likelihood of 
recurrence, surgery common



PREVENTION

• High risk patients only
• Prosthetic valve implant
• Previous IE
• Congenital Heart Disease patients

• High-risk procedures (dental)
















