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Objectives: define endocarditis and its subtypes, review normal endocardial anatomy and physiology, discuss in detail the 
microbiological causes, diagnoses, and treatments of infective endocarditis, briefly identify neoplastic and autoimmune 
endocarditis. 
 
Endocarditis: inflammation of the endocardium, most commonly the heart valves. 
3 categories: infective, neoplastic, and autoimmune. Each of the 3 categories involve characteristic lesions forming 
on valve tissue. These are called “vegetations”. By far, infection is the most common cause. 
 
Normal endocardium 
-avascular tissue: very limited ability to mount an immune response 
-around 5L of blood passes through each heart valve every minute 
-damages to the endocardium can increase the risk for organism colonization. 
 
Infective Endocarditis 
This condition is actually more common than many people think, and its incidence is increasing. As heroin usage continues to rise in the US, so 
will endocarditis. The mortality can range from 25-40% depending on how soon it is diagnosed and treated.  
 
Bacteremia by itself does not cause endocarditis. There must be damaged endocardium and/or at least one pre-existing risk factor for 
infective endocarditis to develop. 
 
Pathophysiology:     Damaged endocardium  

(rheumatic disease, prior endocarditis, age-related degeneration) 

                      Some pre-existing risk factors 
             Bacteremia                 Platelet and fibrin deposition                   (congenital heart disease, diabetes, prosthetic 

 valves, immunocompromised, IV drug abuse) 
 
 

         Bacterial seeding                               Infective Endocarditis           Weak immune response 
 
Subtypes of infective endocarditis 
    Timing  Most common organism Most common associated risk factor Classic age group 
Acute infective endocarditis:   <6 weeks  Staph. aureus  IVDA    younger 
Subacute infective endocarditis:  >6 weeks  Strep. viridans  Post-dental   older 
 
Presentation: Fever and a new murmur are by far the two most common symptoms of infective endocarditis. Fever is found in 90%, 
and a new murmur is seen in 85%. 
Remember, “Nerds Enjoy JSTOR”      
New murmur 
Emboli (septic): bacterial seeding in distant tissues and vessels, blocking off  

flow and causing end organ ischemic injury.  
Janeway lesions: a unique form of septic emboli. Painless, nodular  

  abscesses in the palms and soles that appear erythematous    
  and swollen on the surface. 

Splinter hemorrhages: tiny blood clots under the nailbed surface.  
Temp >100°F 
Osler nodes: painful lesions in the hands/feet/ankles/wrists  

          due to immune complex deposition  
Roth spots: retinal hemorrhages due to immune-mediated vasculitis.  
 
How sick will they look?  
Acute endocarditis: usually sicker with progression into shock and potentially even acute ventricular failure. 

Subacute endocarditis: Nonspecific symptoms. Fever, murmur, +/- tachycardia. Although rare, patients will more likely present with more of the 
specific lesions (Janeway, Osler, Roth spots), as mentioned above. 
 
A note about right vs left endocarditis 
Although IVDA is classically associated with right-sided endocarditis, left-sided seeding is still much more common overall (the mitral valve is the 
most common valve). However, when you see right sided endocarditis, IVDA is the likely cause until proven otherwise. 
There are some differences between right and left sided endocarditis in terms of presentation, especially when it comes to emboli. In particular, 
right sided endocarditis has pulmonary septic emboli, while left sided endocarditis has systemic septic emboli such as stroke (most common), 
renal  
infarction, mesenteric ischemia, and limb ischemia. 
 
 
 

Vegetations: valve lesion 
composed of fibrin, platelets, 
leukocytes, and 
microorganisms (if infective 
endocarditis). 
Calcifications may be present 
if the lesion is chronic (>4 
weeks old). 

Osler nodes 

Janeway lesions 
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Other causative organisms that can occur at any time period. 

High yield risk factor Causative organism 
Prosthetic valves Staph. epidermis 
Post GU/GI procedures Enterococcus 
Invasive colon cancer Strep. bovis 
Severe immunosuppression Candida, Aspergillus 

 
Diagnosis 
Three sets of blood cultures should be drawn ten minutes apart. Other nonspecific inflammatory markers include CRP, ESR, CBC, and CMP.  
The money is in the ultrasound. Transesophageal echocardiography (TEE) is >90% sensitive and 100% specific, better than transthoracic 
echocardiography (TTE) (sensitivity ~75%, specificity 100%). 
 
The Duke Criteria is helpful but no need to memorize. It is more on internal medicine boards and not emergency medicine. 
 
When do you go for TEE after TTE? Anytime there is a positive TTE you should follow up with a TEE to look for more structural damage. This 
is especially important if the patient does not respond to treatment.  
Another reason is a negative TTE but you have high clinical suspicion and/or positive blood cultures. 
 
When to go straight to TEE? Prior valve abnormality, or limited windows due to body habitus. 
 
You should also have a low suspicion to perform CT scans. Septic emboli can land in the lungs and brain (most commonly) but are also found 
elsewhere.  
 
Treatment 
For empiric coverage, only vancomycin should be needed (unless fungal cause is suspected). All are given IV, for 2-6 weeks on average. 
 

Organism Treatment 
Staph. aureus, Staph. epidermis Vancomycin 
Strep. viridans, Strep. Bovis, 
Enterococcus 

Penicillin/ampicillin/ceftriaxone 

Candida, Aspergillus Voriconazole, amphotericin B 
 
Complications and Surgery 
50% of patients will have some sort of chronic cardiac disability such as valve dysfunction or heart failure. Neurological symptoms are 
found in up to 40% of patients (e.g. stroke, IPH, abscess). 25% of patients have septic emboli elsewhere. 
 
In less than half of patients, surgery will be needed to remove infected tissues, abscesses, and reconstruct the valve.  
When surgery is necessary: acute heart failure is evident, fungal cause, persistent sepsis after 72 hours of therapy, aneurysm rupture, 
electrical disturbances found on EKG, septic emboli >2 weeks after therapy. 
 
Prophylaxis 
Certain patients require antibiotics when undergoing endoscopies/colonoscopies, urinary tract procedures, or dental work due to their 
predisposed risk for developing infectious endocarditis. Antibiotics should be given to the following before these procedures*: 
-Prior endocarditis of any kind 
-Most unrepaired congenital heart disease or recently repaired within a year 
-prosthetic heart valves 
-cardiac transplant patients 
 
Antibiotic regimen: Amoxicillin 1 hour prior to the procedure. 
*Note: these guidelines are currently being debated in the US and are no longer followed in the UK.  
 
A quick word on nonbacterial endocarditis (Marantic endocarditis) 
There are two causes, neoplasm and autoimmune disease. 
 
Marantic is Greek for “wasting away”, which reminds us that nonbacterial endocarditis is not an acute disease, but one in which the patient chronically 
suffers from a comorbidity. The vegetations are “sterile”, meaning there is no bacteria (if that wasn’t obvious).  
 
Causes: mural thrombus, metastatic cancer (especially adenocarcinoma), autoimmune disease 
 
Systemic lupus is a classic board topic: Libman-Sacks endocarditis 
 -The unique thing about SLE endocarditis is that the vegetations are on both sides of the valve. That’s only seen in SLE. 
 -Treatment: steroids 
 
The difficult part of diagnosing nonbacterial endocarditis is that the reliable symptoms from infective endocarditis are no longer present. No acute 
inflammation typically means no fever. Non-invasive, sterile vegetations often means no immediate murmur. Thus, patient history is critical to 
suspecting these causes. The lesions are often clinically silent until enough valve destruction causes clinical symptoms.  
Look for the patient with no fever but a new murmur and history of cancer or SLE.  
More commonly, the question will give you a patient who has SLE, and then the question will ask “what could the patient likely develop if lupus is left 
untreated?” 

Those NOT requiring antibiotic prophylaxis: 
-Mitral valve prolapse 
-Bicuspid aortic valve or any aortic stenosis 
-ASD, VSD, HOCM. 

Causes of “Culture negative” endocarditis (occurs in <10% of all cases): 
By far, the most common cause of negative cultures is due to prior antibiotic administration. 
 
Another cause are slow-growing bacteria: HACEK bugs (Haemophilus, 
Aggregatibacter, Cardiobacterium, Eikenella, Kingella), Brucella, Coxiella, Aspergillus. 
(These bugs are extremely rare and cause <5% of all cases). 


