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Introduction
• Jessica Barrett, DO
• Undergraduate: Miami University

– Microbiology, Molecular Biology
• Medical School: TouroCOM NYC
• Residency: Riverside Methodist Hospital
• Fellowship: Ohio State University
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Objectives
• Diagnosis of infective endocarditis and common 

causative organisms
• Medical therapy for infective endocarditis
• Surgical indications for infective endocarditis
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Infective Endocarditis (IE)
• Infection of the endocardial surface of the valve 

and implies physical presence of 
microorganisms on the surface.
– Valves
– Septal defects
– Mural endocardium
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Modified Duke’s Criteria
• Definite IE

– Pathological criteria
– Clinical criteria

• 2 major criteria
• 1 major criteria and 3 minor criteria
• 5 minor criteria

• Possible IE
– 1 major Criterion and 1 minor criterion
– 3 minor criteria

• Rejected

Presenter
Presentation Notes
Path criteria: Microorganisms demonstrated by culture or histological examination of a vegetation, a vegetation that has embolized, or an intracardiac abscess specimen; or pathological lesions; vegetation or intracardiac abscess confirmed by histological examination showing active endocarditis

Rejected: Firm alternative diagnosis explaining evidence of IE; or resolution of IE syndrome with antibiotic therapy for ≤4 d; or no pathological evidence of IE at surgery or autopsy with antibiotic therapy for ≤4 d; or does not meet criteria for possible IE as above
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Criteria
• Major

– Blood culture positive for 
typical microorganism

– Single positive blood 
culture positive for 
Coxiella burnetii (or anti-
phase I IgG Ab >1:800)

– Evidence of endocardial 
involvement

– Echocardiogram positive

• Minor
– Predisposition
– Fever (>38℃)
– Vascular phenomena
– Immunological 

phenomena
– Microbiological evidence

Presenter
Presentation Notes
Predisposition: heart condition, IVDA
Microbiological evidence: positive blood culture (nontypical organisms), serologic evidence of active infection
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Typical Microorganisms
• Strep viridans
• Strep bovis
• HACEK group

– Haemophilus, Aggregatibacter, Cardiobacterium
hominis, Eikenella corrodens, Kingella

• Staph aureus
• Community acquired Enterococcus

Presenter
Presentation Notes
Major criteria
Absence of primary focus
Persistently positive blood cultures (at least 2 pos drawn >12h apart OR majority of 4 or more pos with first and last sample drawn at least 1hr apart)
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Presenter
Presentation Notes
80% of cases are Staph and Strep
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Positive Echocardiogram
• Oscillating intracardiac mass on valve or 

supporting structures, in the path of regurgitant 
jets, or on implanted material in the absence of 
an alternate anatomic explanation

• Abscess
• New partial dehiscence of a prosthetic valve
• New valvular regurgitation

Presenter
Presentation Notes
Major criteria
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Vascular Phenomena
• Major arterial emboli
• Septic pulmonary infarcts
• Mycotic aneurysm
• Intracranial hemorrhage
• Conjunctival hemorrhage
• Janeway lesions

Presenter
Presentation Notes
Minor criteria
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Immunological Phenomena
• Glomerulonephritis 
• Osler nodes
• Positive rheumatoid factor

Presenter
Presentation Notes
Minor criteria



13

Epidemiology
• AHA estimates USA annual incidence 10,000-20,000 new cases a 

year.
• Incidence of 3-9 cases per 100,000 persons in industrialized 

countries
• Mean age > 50 years
• Male to female 1.7:1
• Sites:  

– Mitral valve alone 28-45%
– Aortic valve alone 5-36%
– Aortic + mitral 0-35%
– Tricuspid valve 0-6%
– Pulmonic valve <1%
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Medical Therapy
• Documenting clearance of blood cultures is 

imperative, as the first set of negative blood cultures 
marks day one of therapy.

• Antibiotic therapy should be intravenous.
• In most cases, six weeks of IV therapy is indicated.
• At the end of medical therapy, a repeat or “exit” echo 

is very important to document a new “baseline”.
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Medical Therapy
• Selection of antibiotic therapy is dependent upon 

the organism and, often, MICs as well. 
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Presenter
Presentation Notes
Highly PCN susceptible= MIC </=0.12 ug/mL
Mostly four weeks, I’ve never seen/done two by adding gent
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Presenter
Presentation Notes
Relatively PCN resistant= MIC>0.12 but <0.5 ug/mL
If you use PCN in this scenario, you need to add gent
If you want to avoid PCN/gent or pt is PCN allergic, use Vanco
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Presenter
Presentation Notes
Probably the most high yield 
Always six weeks
MSSA- generally Cefazolin is best tolerated, need to use Nafcillin if you need CNS penetration
MRSA use Vanco or Dapto- if Dapto, needs to be at least 8mg/kg, I generally see 10
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Presenter
Presentation Notes
Amp sensitive Enterococcus
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Presenter
Presentation Notes
Amp R Enterococcus
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Presenter
Presentation Notes
VRE
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Presenter
Presentation Notes
HACEK
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Special Circumstances
• Prosthetic Valve Endocarditis

– Treatment is still organism-dependent, but empiric therapy 
includes:

• Vancomycin
• Cefepime or Carbapenem
• Gentamicin

• Culture-Negative Endocarditis
– Goal is to cover the most likely organisms

• Vancomycin
• Ceftriaxone or Amp-Sulbactam

Presenter
Presentation Notes
Also note rifampin with prosthetic valve (wait until blood cultures clear)
Staph aureus, Strep, HACEK, Enterococcus
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Surgical Indications Based on Echo
• Persistent vegetation after systemic embolization 
• Anterior mitral leaflet vegetation, particularly with size >10 mm
• ≥1 Embolic events during first 2 weeks of antimicrobial therapy
• Increase in vegetation size despite appropriate antimicrobial therapy
• Valvular dysfunction 
• Valve perforation or rupture
• Perivalvular extension
• Valvular dehiscence, rupture, or fistula
• Large abscess or extension of abscess despite 

appropriate antimicrobial therapy
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Clinical Surgical Indications
• Acute aortic or mitral insufficiency with signs of 

ventricular failure
• Heart failure unresponsive to medical therapy
• New heart block
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Noninfectious Mimickers
• Antiphospholipid Antibody Syndrome
• Atrial Myxoma
• Carcinoid
• Rheumatic Carditis
• SLE
• Polyarteritis Nodosa
• Behcet’s
• Post-Valvular Surgery
• Eosinophilic Heart Disease
• Ruptured Mitral Chordae
• Myxomatous Degeneration
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Epidemiologic Clues
• IVDU: S aureus, fungi, Pseudomonas
• Poor dental health: Viridans group Strep, 

nutritionally variant Strep, HACEK
• Homeless, body lice: Bartonella species
• Dog-Cat exposure: Bartonella species, Pasteurella

species, Capnocytophaga species
• Contaminated/nonpasteurized milk or farm animals -

Brucella species, Coxiella burnetii, Erysipelothrix sp
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Epidemiologic Clues
• Solid organ transplantation: S aureus, Aspergillus 

fumigatus, Enterococcus species, Candida species
• Early (≤1 y) prosthetic valve placement: Coagulase-

negative Staph, S aureus, Aerobic Gram-negative bacilli, 
Fungi, Corynebacterium species, Legionella species

• Late (>1 y) prosthetic valve placement: Coagulase-
negative Staph, S aureus, Viridans group Strep, 
Enterococcus species, Fungi, Corynebacterium species



29

Key Clinical Points
• Staph and Strep account for 80% of cases of 

infective endocarditis, with Staph currently the most 
common pathogens.

• Cerebral complications are the most frequent and 
most severe extra-cardiac complications. 
Vegetations that are large, mobile, or in the mitral 
position and infective endocarditis due to Staph 
aureus are associated with an increased risk of 
symptomatic embolism.
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Key Clinical Points
• Identifying the causative microorganism is central to 

diagnosis and appropriate treatment; two or three blood 
cultures should routinely be drawn before antibiotic 
therapy is initiated.

• When infective endocarditis is suspected, 
echocardiography should be performed as soon as 
possible.

• Indications for surgery include heart failure, uncontrolled 
infection, and prevention of embolic events.



31

THANK YOU!
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