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· New Murmur + Fever = Endocarditis until proven otherwise
· Acute Presentation 
· Fever > 1 week + new heart murmur + malaise
· Petechiae
· Rapid cardiac/renal failure 
· Rigors
· Night sweats
· Splinter haemorrhages 
· Nail fold infarcts
· Roth spots (on retina)
· Embolic incidents
· Cerebral emboli (15%)
· Subacute presentation 
· Fever, rigors, unknown murmurs
· Splenomegaly (Coxiella infection) 
· Anaemia, fatigue
· Clubbing
· Osler’s nodes : painful swellings of the finger tips/sole commonly due to vasculitis (can also be caused by SLE, gonococcal infection, infected arterial catheter
· Janeaway lesion: non tender small erythematous nodular lesions on the palm/sole 

Basics  
· Most commonly affects sites that have previous damage however particularly virulent organisms such as staphylococcus aureus (MOST COMMON) and streptococcus pneumoniae 
· Tricuspid valve in IV drug users 
· Strep viridans 
· Poor dental hygiene + Dental surgery 
· Staph epidermis 
· Indwelling lines ; post operative
· HACEK group (haemophilus, actinobacilus, cardioacterium, elkenella, kingella) – slow growing and generally resistant to penicillin 
· SLE – Libman Sacks 
· Culture negative causes 
· Prior antibiotic therapy 
· Coxiella burnetti
· Causes Q fever – commonly found in people working with farm animals – affects the aortic valve 
· Bartonella 
· Brucella 
· HACEK
· Tends to occur on the left side of the heart 	
· Right side infection in drug users 
· Once thrombi has been colonised by bacteria  vegetation 
· 50% will occur on normal valves; 50% on diseased valves i.e. Rheumatic valves 
· Common complications: Splenic Infarct, PE, Stroke


History and Examination 
· Fever
· Joint pain 
· Recent sore throat and scarlet fever
· Chest pain 
· SOB 
· Heart murmur 
· Pericardial rub 
· Signs of cardiac failure
· Aymmetric joint swelling/effusion 
· Migratory arthritis
· Restlessness
· Clumsiness
· Emotional lability and personality changes
· Jerky uncoordinated choreiform movements
· Inability to maintain protrusion of the tongueMilkmaids grip 
· Pronator sign 
· Erythema marginatum 
· Subcutaneous nodules


Basics  
· Follows a recent infection (2 – 6 weeks) with Group A streptococci i.e. streptococcus pyogenes infection responsible for  erysipelas, impetigo, cellulitis, type 2 necrotising fasciitis and pharyngitis/tonsillitis 
· Affects the joints, brain, skin and heart 
· Infection tends to recur leading to cumulative damage to the cardiac valvular tissue 
· Primary rheumatic fever occurs mainly in 5 – 14 year olds


Infective Endocarditis
Rheumatic Fever
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· Abscesses
· Empyema
· TB, HIV
· Parasites
· Fungus
· Rheumatoid Ar
· Polymyalgia
· Still’s disease
· Tumours (especially lymphomas)
Management 
Scarlet Fever
· Phenoxymethylpenicillin 4x /day for 10 days 
· Azithromycin if there is a penicillin allergy 
· Paractamol, ibuprofen, rest and fluids 

Risk Factors
· Valvular damage, IV drug use, Congenital heart defects,Poor oral hygiene, Dermatitis, Renal failure, Organ transplantation,  UTI, Dental treatment, Cannula, Cardiac surgery , Pacemakers, SLE, Malignancy 

Tests Explained 
· Transthoracic Echocardiogram 
· Rapid and non invasive but difficult to distinguish between an abnormal valve and a valve covered in vegetations 
· Generally vegetations above 2mm can be seen 
· Transoesophageal Echo 
· May identify vegetations of 1mm and bigger in diameter
· Useful in those with prosthetic heart valves 
· Blood cultures
· Where there are negative blood cultures, serology test is needed to check for HADEK, chlamydia etc. 
· Careful not to give antibiotics before taking the sample 
· If CRP and WCC are normal but a positive blood culture is seen, the positive culture is likely due to contamination 
· CRP good to monitor the progress of the disease
· ECG may show signs of MI and conduction defects 
· New AV block is suggestive of abscess formation 
· Aortic root abscess causes prolongation of the PR interval
· CXR may show evidence of heart failure and cardiomegaly 

Treatment 
· >1 WEEK duration / indolent presentation: 
· Amoxicillin 2g 4hrly (4 weeks) + Gentamicin 1mg/kg bd (2 weeks)
· Gent levels at Trough <1mg/L & Peak 3 – 5mg/L
· <1 WEEK, Acute, Severely ill, IVDU:
· Flucloxacillin 2g 4 – 6hrly (4wks) + Gentamicin 1mg/kg 8hr (1 wk)
· Vancomycin instead of flucloxacillin Hx MRSA
· Prosthetic Valve: Vancomycin(6wks) + Rifampicin (6 wks) + Gentamicin (2 weeks)
Modified Duke Criteria
Pathological criteria +ve OR 2 major criteria OR 1 major and 3 minor criteria 
Pathological criteria : positive histology / microbiology of pathological material obtained at autopsy or surgery 
Major Criteria (BE) : Blood culture, endocardial invol
· Positive blood culture for infective organisms (on 2 separate tests if >12 hours apart or on 3/3 or ¾ tests >1 hour apart)
· i.e. Streptococcus viridans and the HADEK grp
· 3 or more positive blood cultures where the pathogen is less specific i.e. Staph aureus and staph epidermis 
· Positive serology for Coxiella 
· Evidence of IE from other tests 
· Echocardiogram shows strictures, unusual blood glow, abscesses, new valve regurgitation
Minor Criteria (FIVE PM)
· Fever >38
· Immunological phenomena (glomerulonephritis, osler’s nodes, roths spots, rheumatoid factor)
· Vascular phenomena (major arterial emboli, septic pulmonary infarcts, mycotic aneurysm , intracranial haemorrhage, janeaway lesions)
· Echocardiography findings suggestive but not definitive
· Predisposition (heart condition, IV drug user)
· Microbiological evidence (+ve BC but not meeting major criteria)


Diagnosis
· Evidence of recent streptococcal infection accompanied by 
· 2 major criteria 
· 1 major criteria with 2 minor criteria
Duckett Jones Criteria 
· Evidence of recent streptococcal infection
· ASOT >200iu/mL
· History of scarlet fever
· Positive throat swab 
· Increase in DNAse B
· Major Criteria (PECSS) 
· Polyarthritis
· Erythema marginatum 
· Carditis
· Sydenhams Chorea 
· Subcutaneous nodules 
· Minor Criteria (CE PRAP)
· CRP
· ESR raised 
· PR interval prolonged 
· Arthralgia 
· Pyrexia 
Type 2 Hypersensitivity – Cell bound – IgG /IgM binds to antigen on cell surface i.e. AIHA, Goodpastures, Pernicious anaemia
investigations 
· ESR
· CRP
· WBC
· Blood culture
· ECG
· Chest X ray
· Echocardiogram 
· Throat culture
· Rapid antigen test for group A streptococci 
· Anti-streptococcal serology 





