Infective Endocarditis – 14/07/03
Non-bacterial Thrombotic Endocarditis (Robbins pp 576)
An intact endothelium protects the underlying tissue from infection (i.e.: bacterial organisms such as Staph aureus). Endothelial trauma results in exposure of underlying collagen, laminin, and fibronectin. This causes fibrin and platelet aggregation forming a thrombus (vegetations). These vegetations are sterile, (i.e.: do not contain micro-organisms), and are loosely attached. 
Morphology

· Small (1-5mm), nodular, irregular, non-inflammatory, pink-red-brown in colour, often occur along line of cardiac valve closure. 
Why do you get endothelial injury?

· Turbulence
· Chronic valvular abnormalities

· Trauma – iatrogenic (i.e.: from doctors)
Turbulence: 1) septal defect: blood travels from L.atrium ( R.atrium creating turbulence causing endothelial injury. Endothelium ruptures ( causing formation of vegetations. Vegetations will occur on side of low pressure (i.e.: R.atrium). 
2) patent ductus arteriosus: blood travels from aorta ( pulmonary a. ( turbulence ( endothelial damage ( vegetations formed. If thrombus involves vessels ( endoarteritis, if thrombus involves endocardium ( endocarditis). 3) regurgitant valves: incompetent valve lesions cause blood to to ejected from high pressure system to low pressure system (i.e.: ventricle ( atrium) ( causes turbulences ( damage to valves ( vegetations formed on cardiac valves. 4) aortic coarctation: if the aorta is narrowed at certain places, this causes turbulence ( endothelial damage ( vegetations. 
Chronic valvular abnormalities: NBTE can occur in normal valves or abnormal valves (caused by: Q fever, Rheumatic fever, age, syphilis, SLE, mitral valve prolapse). 

The reason why we get endothelial injury at valvular sites is because of the repeated trauma experienced by the closing/opening process. Although valves are designed to do this, constant trauma can cause endothelial injury. If the trauma is minor ( there is rapid repair ( no further problems. If trauma is severe & repeated ( repair process is delayed because of constant trauma ( thrombus formation (endothelial injury) ( vegetations. 

The site where valves come together – closure line – is the site of most common damage. 

Iatrogenic trauma: This involves trauma as a result of ‘doctors’/’procedures’. Such trauma may be caused by sutures, prosthetic valves, catheterisation etc. 
Marantic Endocarditis (Robbins pp 576)

Marantic endocarditis is the term given to endocarditis occurring in debilitated patients (i.e.: cancer / sepsis). NBTE can occur in marantic endocarditis. These marantic vegetations can embolise. 
Infective Endocarditis (Robbins pp 572)

The pathogenic sequence is as follows: 
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The infection comes from skin, or other areas (including outside world), and its site of entry into the circulation can be obvious (cuts/abrasions etc) or not obvious. This can cause covert transient bacteraemia. 
Some obvious sources of infection are: 

· Mucosal injury: dental work, intrauterine contraceptive device

· Direct vascular: IV cannulae, IV drug abuse, haemodialysis shunts, cardiac surgery

· Infected focus: abscesses, osteomyelitis, otitis media

Some examples of causative organisms are:

· Bacteria (bacterial endocarditis), fungi, rickettsiae, Chlamydia

Macroscopy: The vegetations look exactly the same as NBTE but usually are more bulky, friable, and contain fibrin, inflammatory cells, micro-organisms. You need to take a specimen and culture it to determine if it’s NBTE or infective endocarditis. Intravenous drug abusers usually have higher incidence of infective endocarditis on the valves of their right heart. 

Microscopy: Vegetations composed of: 1) fibrin/platelets, 2) entrapped white cells, 3) masses of basophilic infective organisms. Microscopy depends on virulence of organism. No virulence: granulation tissue (healing) at base of vegetations is balanced by damage caused. Virulent strains: produces necrotising, ulcerative, suppuration (pus). 
Fungal Endocarditis
People who are susceptible are: 1) cardiac surgical patients (prosthetic valves), 2) IV cannulae, IV drug users 3) immunosuppressed
Vegetations are: bulky and common species include: candida, aspergillus, Cryptococcus. 

Clinical Features of Infective Endocarditis (Robbins pp 574, Davidson’s pp 287)

Infective endocarditis is split into two categories: acute and subacute (more insidious). 
Acute endocarditis (virulent organisms)

· Involves normal valves, severe illness, high fever (39.4-40), rapid destruction of involved cardiac structures (i.e.: suppuration ( abscesses etc), embolisation, death within few weeks

Subacute endocarditis (non-virulent organisms)

· affects damaged valves, mild sickness, low grade fever, no destruction of cardiac valves, cause sterile infarcts (no suppuration)\

Diagnosis

The diagnosis is made on three findings: 1) clinical features / examination findings, 2) positive blood cultures, 3) echocardiography: can see vegetations, abscesses and other complications arising from destruction. 
Blood cultures: 15% turn negative due to GP’s already started antimicrobial therapy, and also organisms may require special growth requirements. 

Complications of Infective endocarditis (Robbins pp 574)

Cardiac: 1) valvular incompetence / stenosis (obstruction from vegetations) ( cardiac failure, 2) myocardial ring abscess, with perforation of IV septum, aortic wall, conduction system, 3) suppurative pericarditis, 4) endocarditis on artificial valves can split open valves ( paravalvular leak. 
Embolic: 1) brain – cerebral infarct, meningitis, abscess, 2) heart (MI), 3) spleen (abscess), 4) kidneys (abscess)

Immune complex generation: deposits in walls of vessels ( inflammatory reaction ( Osler’s nodes (painful), skin infarcts, Roth spots: fundal vasculitic lesions, Janeway lesions, splinter haemorrhages. Can also deposit in renal glomeruli (i.e.: these are vessels too) cause basement membrane damage ( ↓ GFR ( renal failure. 
What are main reasons for death in people with infective endocarditis? 

· Valve dysfunction ( heart failure
· Infarction of major organs due to emboli

· Chronic valvular disease

· Chronic renal failure

· Infective endocarditis vegetation aneurises and ruptures

Source of infection (i.e.: strep throat)
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Deposits on NBTE or endothelial trauma
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