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Infective Endocarditis

Febrile illness

Persistent bacteremia

Characteristic lesion of microbial infection 
of the endothelial surface of the heart   

– Variable in size

– Amorphous mass of fibrin & platelets

– Abundant organisms

– Few inflammatory cells

the vegetation



Infective Endocarditis

Typically involves the valves

– May involve all structures of the heart

Chordae tendinae

Sites of shunting

Mural lesions

– Infection of vascular shunts, by strict definition, is 

endarteritis, but lesion is the same

Majority of cases caused by streptococcus, 

staphylococcus, enterococcus, or fastidious 

gram negative cocco-bacillary forms 



Classification:
Acute vs. subacute

– Discouraged…

Causative agent

Native valve vs. prosthetic valve

– Early PVE vs. Late PVE

Right-sided vs. left-sided

Culture-positive vs. culture-negative



Classification and definitions of infective endocarditis



Infective Endocarditis

Case rate may vary between 2-3 cases /100,000 

to as high as 15-30/100,000 depending on 

incidence of i.v. drug abuse and age of the 

population

– 55-75% of patients with native valve endocarditis

(NVE) have underlying valve abnormalities

MVP

Rheumatic

Congenital

i.v. drug abuse 



Infective Endocarditis
Pediatric population
– The vast majority (75-90%) 

of cases are associated with 
an underlying congenital 
abnormality

Bicuspid Aortic valve

VSD

Tetralogy of Fallot

PDA



Infective Endocarditis

Adult population

– Rheumatic Heart Disease
20 – 25% of cases of IE in 1970’s & 80’s

7 – 18% of cases in recent reported series

Mitral site more common in women

Aortic site more common in men

– Congenital Heart Disease
10 – 20% of cases in young adults

8% of cases in older adults

PDA, VSD, bicuspid aortic valve (esp. in men>60)



Infective Endocarditis

Intravenous Drug Abuse

– Risk is 2 – 5% per pt./year

– Tendency to involve right-sided valves
Distribution in clinical series

– 46 – 78% tricuspid

– 24 – 32% mitral

– 8 – 19% aortic

– Underlying valve normal in 75 – 93%

– S. aureus predominant organism (>50%, 60-
70% of tricuspid cases)



Infective Endocarditis

Prosthetic Valve Endocarditis (PVE)

– 10 – 30% of all cases in developed nations

– Cumulative incidence 

1.4 – 3.1% at 12 months

3.2 – 5.7% at 5 years

– Early PVE – within 60 days

Nosocomial (s. epi predominates)

– Late PVE – after 60 days

Community (same organisms as NVE)



Infective Endocarditis

Pathology

– NVE infection is largely confined to leaflets

– PVE infection commonly extends beyond 
valve ring into annulus/periannular tissue

Ring abscesses

Septal abscesses

Fistulae

Prosthetic dehiscence

– Invasive infection is more common in aortic 
position



Infective Endocarditis

Pathogenesis

Endothelial damage

Platelet-fibrin thrombi

Microorganism adherence



Infective Endocarditis

Nonbacterial Thrombotic Endocarditis
Endothelial injury

Hypercoagulable state

– Lesions seen at coaptation points of valves
Atrial surface mitral/tricuspid

Ventricular surface aortic/pulmonic

Modes of endothelial injury
High velocity jet

Flow from high pressure to low pressure chamber

Flow across narrow orifice of high velocity

– Bacteria deposited on edges of low pressure sink or 
site of jet impaction  

Venturi Effect

Platelet-fibrin thrombi



Venturi Effect



Pathophysiology

Clinical manifestations

– Direct 
Constitutional symptoms of infection (cytokine)

– Indirect 
Local destructive effects of infection

Embolization – septic or bland

Hematogenous seeding of infection
N.B. may present as local infection or persistent 
fever, metastatic abscesses may be small, miliary

Immune response
Immune complex or complement-mediated



Pathophysiology

Local destructive effects
Valvular distortion/destruction

Chordal rupture

Perforation/fistula formation

Paravalvular abscess

Conduction abnormalities

Purulent pericarditis

Functional valve obstruction



Embolization

High risk for embolization

Large > 10 mm vegetation

Hypermobile vegetation

Mitral vegetations (esp. anterior leaflet)

Pulmonary (septic) – 65 – 75% of i.v. drug abusers 

with tricuspid IE



Clinical Features

Interval between index bacteremia & onset 
of signs usually < 2 weeks

May be substantially longer in early PVE

Fever most common sign
May be absent in elderly/debilitated pt.

Murmur present in 80 – 85%
Generally indication of underlying lesion

Frequently absent in tricuspid IE

Changing murmur



Classical Peripheral 
Manifestations

Less common today 

Not seen in tricuspid endocarditis

Petechiae most common



Janeway Lesions



Splinter Hemorrhage



Osler’s Nodes



Subconjunctival Hemorrhages



Roth’s Spots



Clinical Features

Systemic emboli
Incidence decreases with effective anti-microbial Rx

Neurological sequelae
Embolic stroke 15 – 20% of patients

Mycotic aneurysm

Cerebritis 

CHF
Due to mechanical disruption

High mortality without surgical intervention

Renal insufficiency
Immune complex mediated

Impaired hemodynamics/drug toxicity



What are the causative 
agents?



Streptococci 

– Represent approximately 50% of cases of IE – down from 80% in 

the preantibiotic era

– Viridans streptococci (30-40% of Streptococcal IE)

S. sanguis and S. mitis each account for 30%-50% of the cases 

caused by the oral viridans streptococci

Enterococci

– Cause 5-15% of cases of IE

Staphylococci

– Responsible for about 20% of cases of IE

Coagualse-negative staphylococci (e.g. S. emidermidis) cause 60% of 

prosthetic-valve IE

Mortality rates associated with CONS in PVE have been decreasing, 

although the mortality rates of IE due to S. aureus remain ominously 

high. 

Principle causative agents 
include:



Less prevalent causative agents 
include:

Other bacteria

– The HACEK  Group

Haemophilus species, Actinobacillus
actinomycetemcomitans, Cardiobacterium hominis, 

Eikenella corrodens, and Kingella species

– Usual bacterial causes

Bacillus cereus, Clostridium perfringens, 

Mycobacterium tuberculosis, Nocardia asteroides, 

Coxiella burnetii, etc.

Fungi

– Candida and Aspergillis species

(A number of organisms on this list are responsible for culture-negative IE)



How is IE diagnosed?



Diagnosis

High index of suspicion in patients with 

predisposing anatomy or behavior

Blood cultures

Echocardiography

– TTE – 60% sensitivity

– TEE – 80 – 95% sensitive



The Duke Criteria

Copyright ©1998 American Heart Association



Echocardiography

Types include:
– Transthoracic echocardiogram (TTE)

– Transesophageal echocardiogram (TEE)
The “gold standard”

© 2006 know-heart-diseases.com



Copyright ©1998 American Heart Association

An approach to the diagnostic use of echocardiography (echo)



Copyright ©2003 American Heart Association

Cabell, C. H. et al. Circulation 2003;107:e185-e187

The figure on the left is of a mitral valve vegetation shown by echocardiogram.

The figure to the right shows one portion (called a leaflet) of the mitral valve.



















Causes of culture –Ve IE

•Fungal endocarditis (Aspergillus in 50%)

•Nutritionally variant Streptococci.

•Coxiella Burnetti (Q fever).

•Bartonella Quintana (in homeless from dogs & 

cats).

•Chlamydia species.

•Recent antibiotic therapy.

•Non bacterial endocarditis (Libman –Sacks 

endocarditis in SLE).

•Micro-organisms inducing IE eg Brucellosis



Investigation of rare causes of culture-

negative infective endocarditis



Goals of Therapy

1. Eradicate infection

2. Definitively treat sequelae of destructive 

intra-cardiac and extra-cardiac lesions

3. Chemoprophylaxis



Antibiotic Therapy

Treatment tailored to etiologic agent

– High serum concentration necessary to 

penetrate avascular vegetation



Antibiotic Therapy

Treatment before blood cultures turn 

positive 
Suspected ABE

Hemodynamic instability

– Neither appropriate nor necessary in patient 

with suspected SBE who is hemodynamically 

stable



Antibiotic Therapy

Effective antimicrobial treatment should 

lead to defervescence within 7 – 10 days

– Persistent fever in:

IE due to staph, pseudomonas, culture negative

IE with microvascular complications/major emboli

Intracardiac/extracardiac septic complications

Drug reaction



Factors associated with an increased 

rate of relapse



Surgical Treatment of Intra-
Cardiac Complications

NYHA Class III/IV CHF due to valve 

dysfunction

– Surgical mortality – 20-40%

– Medical mortality – 50-90%

Unstable prosthetic valve

– Surgical mortality – 15-55%

– Medical mortality – near 100% at 6 months

Uncontrolled infection



Surgical Treatment of Intra-
Cardiac Complications

Unavailable effective antimicrobial therapy

– Fungal endocarditis

– Brucella

S. aureus PVE with any intra-cardiac 

complication

Relapse of PVE after optimal therapy



Surgical Treatment of Intra-
Cardiac Complications

Relative indications

– Perivalvular extension of infection

– Poorly responsive S. aureus NVE

– Relapse of NVE

– Culture negative NVE/PVE with persistent 

fever (> 10 days)

– Large (> 10mm) or hypermobile vegetation

– Endocarditis due to highly resistant 

enterococcus



Indications and timing of surgery in native 
valve infective endocarditis (NVE)



Indications and timing of surgery in 
prosthetic valve infective endocarditis 

(PVE)



Prevention

Prophylactic regimen targeted against 

likely organism

– Strep. viridans – oral, respiratory, eosphogeal

– Enterococcus – genitourinary, gastrointestinal

– S. aureus – infected skin, mucosal surfaces



Cardiac conditions at highest risk of infective endocarditis 

for which prophylaxis is recommended when a

high risk procedure is performed Class II a



Prevention – the underlying lesion

Low/no risk

– MVP without murmur

– Trivial valvular regurg.

– Isolated ASD

– Implanted device 

(pacer, ICD)

– CAD

– CABG



Chemoprophylaxis
Adult Prophylaxis (High Risk Patients) : Dental, Oral, 

Respiratory, Esophageal

Standard Regimen 

Amoxicillin 2g PO 1h before procedure or 

Ampicillin 2g IM/IV 30m before procedure 

Penicillin Allergic 

Clindamycin

600 mg PO 1h before procedure or 

600 mg IV 30m before 

Cephalexin OR Cefadroxil 2g PO 1 hour before 

Cefazolin 1.0g IM/IV 30 min before procedure 

Azithromycin or Clarithromycin 500mg PO 1h before 
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