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Infective Endocarditis
Li M et al. Lancet 2024;404(10450):377-392

• First described more than 350 years ago, now a global health concern 
– Infections of endocardium: valvular, mural, cordal
– Native or prosthetic heart valves,  septal defect, indwelling cardiac device

• Over recent decades  shifts in causation and epidemiology
• Imaging and Microbiology in evolution
• Multidisciplinary management:

– Infectious diseases, Microbiology, Cardiology & Cardiosurgery, Radiology, Neurology

• Evidence:
– More observational studies available than randomised controlled trials

Geller SA. Autops Case Rep 2013;3:5-12
Lerner PI, Weinstein L. NEJM 1966;274;199-206 & 259-266 & 388-393



Pathophysiology of Infective Endocarditis
Li M et al. Lancet 2024;404(10450):377-392



Infective Endocarditis: Symptoms
Li M et al. Lancet 2024;404(10450):377-392

• Most predominant clinical symptoms, in 3116 patients
– Fever in 2421 cases & congestive heart failure in 848 cases 78% & 27%
– Cardiac murmurs, identified as the most frequent sign, were reported in 2010 cases 65%

• Other symptoms and signs were less common:
– Septic shock in 209 cases, syncope in 81, cardiogenic shock in 72 7-3-2%
– Janeway lesions in 109, Osler’s nodes in 59, and Roth’s spots in 44 cases 3-2-1%

• Symptomatic embolic complications at admission in 788 (25%) cases
– Cerebral in 352, splenic in 177 cases 11-6%
– Pulmonary in 199, renal in 78, 93 for other peripheral events 6-2-3%
– Conduction abnormalities on admission in 358 of 3116 total cases: BAV-I & BAV-III 11-8-3%

• Paravalvular abscess in 367 cases 12%

Habib G et al. Eur Heart J 2019;40:3222-32
European Society of Cardiology - EURObservational Research Programme (ESC-EORP) 
EURO-ENDO (European infective endocarditis) registry



Infective Endocarditis: Etiology
Li M et al. Lancet 2024;404(10450):377-392

• 80% of cases:
– Staphylococci, Streptococci, Enterococcui
– Majority = Staphylococcus aureus, followed by viridans group streptococci

• Gram-negative bacilli also potential microorganisms, but rare

– Fungus-associated, mostly by Candida spp., in immunosuppressed (1–2% of cases)
– Polimicrobial etiology possible and resistant bacteria increasing

• Positive blood cultures 
– 45-79%

• Atypical bacteria & negative blood cultures variable



Blood Cultures-negative Infective Endocarditis
Delgado V. et al. Eur Heart J 2023



Focus on Age, Intravascular Devices & Enterococci
Cecchi E et al, Int J Cardiol 2015

• 677 prospectively collected episodes
– 17 Italian centers 2007 to December 2010
– Median age of 62 years (IQR: 49-74) 
– Predisposing cardiopathy in 50%

• Etiology
– CNS and enterococci were relatively more frequent in patients with intravascular devices and prosthesis
– S. viridans in left native valve

• Diagnosis 
– Made by TTE & TEE in 62% and 94% of cases, respectively

• Mortality
– in-hospital mortality was 14% and 1-year mortality was 21%

•  Older patients with comorbidities and intravascular devices
•  Acute onset
•  High frequency of Enterococci



Updating Infective Endocarditis Diagnostic Criteria to Recognize 
Enterococcus faecalis as a Typical Endocarditis Bacterium

Dahl A et al. Clin Infect Dis 2022;75(6):1097102

• Previous modified Duke criteria considered E. faecalis as a microbiological “Major” diagnostic criterion

– Bacteremia both community-acquired and without known focus

• Proposal to upgrade E. faecalis as a “typical” endocarditis bacterium 

• Improved sensitivity from 70% to 96% 

– From modified Duke criteria to Enterococcal adjusted Duke criteria 

– Prospective study of 344 patients with E. faecalis bacteremia evaluated with echocardiography

• Probably it is the time to designate E. faecalis as a “typical” endocarditis pathogen

– Regardless the place of acquisition or the portal of entry 



The 2023 Duke-International Society for Cardiovascular Infectious Diseases
Criteria for Infective Endocarditis: Updating the Modified Duke Criteria

Fowler VG et al Clin Infect Dis 2023;77(4):518-26
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Computed Tomography in Infectious Endocarditis
Dalebout EM et al. J Soc Cardiovasc Angiogr Interv 2024 



Summary of Three Metanalysis: CT Vs. TEE in Infectious Endocarditis
Dalebout EM et al. J Soc Cardiovasc Angiogr Interv 2024 



Make Modern Microbiology Matter More in the 2023 European Society of 
Cardiology Guidelines for Infective Endocarditis

Oldberg K & Rasmussen M Clin Infect Dis 2024;79(2):336-8



Guidelines Conflicts
Oldberg K & Rasmussen M Clin Infect Dis 2024;79(2):336-8



Infective Endocarditis: Complications
Li M et al. Lancet 2024;404(10450):377-392



Diagnosi Autoptica = EI Acuta

• 1527 autopsie eseguite nel periodo 1996-99
= 94% dei decessi ospedalieri

• EI = 31 casi; 26 valutabili:
• Tutte EI sinistre (5 MV, 8 AV, 1 MV + AV)
• 14 con errata diagnosi: polmoniti, meningiti, leptospirosi, cirrosi, artrite reumatoide
• Alcolismo fattore in comune

• Durata media dei sintomi: 8.5+4.8 giorni
• Degenza media: 1.6+1.44 giorni

De Rosa FG, Infez Med 2002



Updating Infective Endocarditis Diagnostic Criteria to Recognize 
Enterococcus faecalis as a Typical Endocarditis Bacterium

Dahl A et al. Clin Infect Dis 2022;75(6):1097102



Mortality of Left-side Infective Endocarditis 
With & Without Surgery in Elderly (MoISE) Study

Hemar V et al Clin Infect Dis 2023;77(10):1440-8



Mortality of Left-side Infective Endocarditis 
With & Without Surgery in Elderly (MoISE) Study

Hemar V et al Clin Infect Dis 2023;77(10):1440-8

• 163 patients 
– Median age, 84 years; men, 59%; prosthetic LSIE, 45%
– Potential surgical indications 105 (64%)
– Cardiosurgery 38 (36%)

• Cardiosurgery associated with:
– Younger age & more likely men with aortic involvement
– Lower Charlson comorbidity index

• Better functional status at admission
• 1-year mortality rate 

– LSIE patients without surgical indications 28%
– Lower in operated compared with no intervention despite a surgical indication 
– 16% vs 66%, P < .001

• Geriatric specialist in the endocarditis team? Discuss opportunities & futilities



Effect of Different Treatments 
on Enterococcal Infective Endocarditis Risk of Relapse

Danneels P et al. Clin Infect Dis 2023



Endocarditi Infettive: Sintesi
• Abbiamo guadagnato in metodologia

– Da soggettivo a oggettivo
– Quanta interpretazione "culturale-clinica" abbiamo perso?

• Approccio più tecnico & interdisciplinare
– Manca un'interdisciplinarietà "complementare"
– Le linee guida sono scritte più da cardiologi

• Abbiamo perso in àmbiti squisitamente soggettivi & descrittivi
– Individualizzazione diagnostico-terapeutica
– Endocarditi "acute" e "subacute"
– Batteriemie e timing delle complicanze come fattore predittivo di endocardite

• Progressi nella cardiochirurgia (precoce) & terapia orale



“Il cuore assiste spesso impassibile al 
dramma di cui egli stesso è teatro”

Enciclopedia Medica Italiana
1971

Giuseppe Giunchi & Franco De Rosa 



Unexpected Infective Endocarditis: Towards a New Alert for Clinicians
La Canna G et al. J Clin Med 2024;13(17):5058

• Daily clinical practice & evolving epidemiology

– Variations in the populations at risk 

– Increased incidence in subjects without at-risk cardiac disease

– Emergent at-risk populations for IE:

• Immunocompromised patients, comorbidity burden (e.g., cancer, diabetes, dialysis)

• Long-term central venous catheters or recurrent healthcare interventions

– Healthy subjects &, virulent bacteria

• Possible overlooking, challenging diagnosis and delayed treatment



Infective Endocarditis: Knowledge Gaps
Li M et al. Lancet 2024;404(10450):377-392


