Pediatrics—Acquired Heart Disease
Rheumatic Fever


Rheumatic fever is a multi-system inflammatory disease, probably autoimmune in nature, which affects the heart, joints, skin, and CNS.  May cause permanent cardiac valvular disease.  A prerequisite of group A beta-hemolytic streptococcal infection of the respiratory tract within the past 1-5 weeks.  Impetigo skin lesions are not associated with rheumatic fever but can cause glomerulonephritis
Epidemiology

1) Incidence of RF in the US has been showing an overall decline for decades

2) Most common in children ages 5-15

3) Recurrences are common in adulthood
Signs, Symptoms, and Diagnosis

Jones Criteria – 2 major criteria or 1 major plus 2 minor criteria with +ASO titer
	Major Criteria 
	Minor Criteria 

	1) Arthritis – present in 75% of patients.  Involves medium-large joints: knees, ankles, wrists, and elbow.  Classically, it is an acute migratory polyarthritis.  Disappear in 3-4 weeks, no deformity
2) Carditis – present in 40-60% of patients.  Can present with mild or moderate murmurs.  Appears in 2 weeks, lasts 6 wks-6 months.  Pancarditis, pericardial friction rub, and CHF.  Valvular insufficiency may be permanent.  MC the mitral and aortic valves are affected
3) Sydenham’s chorea – sudden, aimless, irregular movements of the extremities.  
4) Erythema marginatum – Transient, migratory, non-pruritic, pink to red macule with clear center; crescent shaped.
5) Subcutaneous nodules – painless, swelling overlying bony prominence
	1) Fever

2) Arthralgia

3) Previous history of rheumatic fever

4) Acute phase labs are increased

5) Prolonged PR interval on EKG

6) +ASO titer
*Throat culture for GABHS

*Rising antibody titers

OTHER LAB TESTS

1) CXR - cardiomegaly
2) Echo – pericardial effusion

3) EKG – prolonged PR interval, 1o AV block 


Pathologic Changes


Aschoff body is an inflammatory lesion associated with swelling and fragmentation of collagen fibers and alterations in the staining characteristics of connective tissue.
Treatment

1) Carditis with cardiomegaly – Prednisone x 2 weeks
2) Carditis without cardiomegaly – Aspirin x 6 weeks 
3) Penicillin – treat initially as if active strep throat (even if cultures are negative), then begin prophylaxis.  

4) Recurrences are common if not prevented with “prophylactic” antibiotic treatment – monthly injections of 1.2 million units of Benzathine penicillin IM is the preferred treatment

5) Strict bed rest
Kawasaki Disease


Kawasaki disease is an acute, distinct, self-limited, idiopathic exanthematous febrile disease of young children which is notable for vasculitis of coronary blood vessels with potential dilation and subsequent aneurysms, thrombosis, rupture, or myocardial ischemia.   
Epidemiology

1) Worldwide, affects all races but most prevalent in Japan

2) Predominant age is 1-5 years – the peak age in the US is 18-24 months.  In Japan, it is 6-11 months

3) 80% are <5 years old.  50% are <2 years old.
Pathophysiology

1) Stage I (1st two weeks) – neutrophilic infiltrates involving pericardium, myocardium, endocardium, and vascular endothelium of the coronary arteries; changes in the cardiac conduction system.  This is the febrile stage where patients present with the most symptoms
2) Stage II (2-4 weeks after onset) – vasculitis persists and necrosis may develop resulting in aneurysm dilatation in coronary arteries.  Possible thrombosis in the aneurysm with subsequent obstruction of coronary blood flow
3) Stage III (4-8 weeks after onset) – coronary and myocardial inflammation starts to subside.
4) Stage IV (>8 weeks after onset) – scar formation and calcification of coronary arteries with stenosis, recanalization of the coronary lumen, myocardial fibrosis
Phases

1) Acute (lasting up to two weeks) – most of the following signs and symptoms are manifested

2) Subacute (day 10-21) – resolution of fever, rash, and LAD.  Children will have persistence of irritability, poor appetite, develop coronary artery disease, and the skin on their fingers and toes will start to peel and may continue to next phase.  
3) Chronic or convalescent phase (within 2 months of onset) – resolution of symptoms and lab abnormalities
Signs and Symptoms

1) Triad: fever, rash, and mucosal changes
2) Fever (103-105oF) – occurs during stage I and lasts for 5 or more days and is unresponsive to antibiotics
3) Rash – polymorphous, non-vesicular.  May be maculopapular, scarlatiniform, erythema multiforme.  Frequently confluent in the perineum.  Red palms and soles on days 3-5 with edema of hands and feet days 4-7.  Also see membranous desquamation of fingertips

4) Conjunctivitis – bilateral and non-purulent
5) Changes in lips and oral cavity – red lips with cracking and bleeding, diffuse injection of oropharyngeal mucosa, no exudate.  Strawberry tongue!
6) Cervical LAD
7) Cardio symptoms – aneurysms

8) GI symptoms – anorexia, vomiting, diarrhea, and pancreatitis

9) Renal symptoms – nephritis, urethritis

10) Pulmonary symptoms – pneumonitis, atelecstasis, pleural effusions

11) Musculoskeletal symptoms – arthritis of wrists, knees, ankles at 3rd week of illness

12) Neurological symptoms – irritability, aseptic meningitis, peripheral neuropathies
Diagnosis – Typical syndrome requires fever of at least 5 days duration plus 4 of the following 5 criteria:

1) Mucus membrane changes

2) Extremity changes
3) Cervical LAD of at least 1cm in size
4) Rash
5) Conjunctivitis 
Other findings:

1) EKG – ST depression and various conduction disturbances
2) Echo – cardiomyopathy, pericardial effusion, coronary artery dilatation or aneurysms
3) CBC – mild increase in WBCs and thrombocytosis because the platelets rise to >1,000,000.  
4) ESR is increased
5) UA – pyuria and proteinuria 
Treatment

1) Aspirin 80-100mg/kg/day during febrile phase then 5mg/kg/day – since aspirin therapy is associated with Reye’s syndrome, flu and Varicella vaccine should be given!

2) IV immunoglobulin 2g/kg at the time of diagnosis – lowers risk of coronary artery aneurysms and shorten duration of acute phase

3) Steroids are shown to increase incidence of aneurysm and should be avoided
Infective Endocarditis


The incidence of infective endocarditis in children is approximately 1.5 cases per 1000 is often associated with an underlying congenital heart defect, though acquired heart lesions (rheumatic valve disease) and structurally normal hearts may also be affected.  Disease results from endocardium surface damage by turbulent blood flow.  This attracts platelets and fibrin and leads to thrombus formation.  Subsequently, there is bacterial colonization of that thrombus.  Infection usually occurs in low-pressure side of a turbulence-producing lesions (VSD, AS, MR, and TR).  It does not occur with abnormalities that do no produce turbulence (ASD).
Risk Factors – underlying conditions and procedures associated with transient bacteremia
1) Prosthetic cardiac valves

2) Previous bacterial endocarditis

3) Congenital cardiac malformations
4) Rheumatic and acquired valve dysfunction

5) Hypertrophic cardiomyopathy

6) MVP with valvular regurgitation

7) Indwelling intravascular devices
8) Gingival irritation (professional cleaning)

9) Tonsillectomy and/or adenoidectomy 

Procedures on intestinal or respiratory mucosa – rigid bronchoscopy, sclerotherapy of esophageal varices, esophageal dilatation, GB surgery, cystoscopy, vaginal hysterectomy, or delivery in presence of infection
Bacterial Endocarditis Prophylaxis


Antibiotic prophylaxis should be instituted when the potential for bacteremia exists in children with turbulent cardiac defects
Clinical Manifestations

1) Identifiable source (dental/surgical procedure, abscess, trauma, indwelling catheter) is usually present

2) Persistent fever, fatigue, and malaise

3) Anorexia and weight loss

4) Myalgias, arthralgias

5) Worsening CHF

6) New or worsening heart murmur
7) Splenomegaly

8) Petechiae (30%) – most common on extremities, oral mucosa, and conjunctiva
9) Splinter hemorrhages (5%) – linear red or brown streaks in the nails beds
10) Osler nodes – small, 2-10mm painful red nodular lesions on the pads of the fingers and toes.
11) Janeway lesions – painless hemorrhagic macules also found on the palms and soles
12) Roth spots – small, hemorrhagic retinal lesions with pale centers
Lab Evaluation and Diagnosis

1) Increased ESR

2) Anemia

3) Blood culture and sensitivity – preferable to obtain at least 3 separate blood cultures over a 24-48 hour period.  Most common is staph aureus, strep pyogenes, and strep pneumoniae.  Gram negative bacilli or enterococci are common after GU instrumentations or infection.  Candida albicans usually develops endocarditis after open heart surgery

4) Echocardiogram – definitive diagnosis with positive finding but a negative finding will not r/o endocarditis
	Acute Endocarditis – aggressive course and may not be involved with an underlying valve lesion
( Staphylococcus aureus
( Streptococcus groups A, B, C, G
( H. influenzae or parainfluenza
( Streptococcus pneumoniae
( Enterococcus sp. (E. faecalis, E. faecium
( Neisseria gonorrhea
	Subacute endocarditis – more indolent course in the setting of valvular or structural valve disease
( Alpha-hemolytic streptococci
( Enterococcus species
( H. aphrophilus or paraphrophilus
( Actinobacillus actinomycetemcomitans
( Cardiabacterium hominis
( Eikenella corrodens
( Staphylococcus aureus

	Endocarditis in IVDA – most often involves the tricuspid valve
( Staphylococcus aureus
( Pseudomonas aeruginosa
( Burkholderia cepacia 
( Other gram-negative bacilli
( Enterococcus species 
( Candida species 
	Early prosthetic valve endocarditis - <60 days after valve implantation

( Staphylococcus aureus
( Staphylococcus epidermidis
( Gram-negative bacilli
( Candida species
( Aspergillus species



Treatment

1) Primary strategy is prevention.  Once disease occurs IV therapy must be performed x 4-6 weeks

2) Beta-lactams (including penicillin and cephalosporins) and vancomycin are used most frequently
3) Treat CHF if it occurs, oxygen treatment as needed, possible valve replacement

4) Despite antibiotic therapy, mortality rate is 25%
Coronary Artery Disease


The early stages of atherosclerosis begin in childhood.  Progression of atherosclerosis is associated with genetics, lifestyle, smoking, cholesterol, and fat intake.  If premature, development of cardiovascular disease can be anticipated during childhood, premature heart disease should be prevented.  First line prevention focuses on diet and exercise.  Medications are used only when necessary and lifestyle modifications fail.

Myocarditis 


Myocarditis is myocardial inflammation with subsequent necrosis of myocytes and an associated inflammatory infiltrate.  Usually caused by a viral infection (Coxsackie A and B, adenovirus, CMV, echovirus, and EBV).  May be a manifestation of drug hypersensitivity or toxicity.
Pathophysiology


Myocarditis generally results in decreased myocardial function with concomitant enlargement of the heart and an increase in the end-diastolic volume caused by increased preload.  Normally, the heart compensates for dilation with Frank-Starling mechanism but myocarditis can not do this due to inflammatory changes.  This may lead to pulmonary edema and congestive heart failure
Clinical Manifestations

1) Precedent URI or gastroenteritis

2) Fever, fatigue, lethargy

3) Irritability

4) Feeding intolerance

5) Decreased heart sounds

6) Heart murmur
Diagnosis

1) CBC – anemia, lymphocytosis, neutropenia (right shift viral infection)

2) Increase in ESR, CRP, viral titers, and PCR

3) EKG – ST depression, low-voltage QRS, sinus tachycardia

4) CK-MB – markers of myocardial damage.  Increases most commonly when associated with elevation of ST segment on EG

5) CXR – cardiac chamber enlargement with pulmonary edema

6) Electrolyte abnormalities – hypoglycemia, hypothyroidism, hypocalcemia, hypomagnesaemia

7) Echo – hypokinesis, increased left ventricular end-diastolic and systolic dimensions

8) Endomyocardial biopsy – criteria for diagnosis and classifies disease stage 
Treatment

1) Diuretics, low dose digoxin for CHF

2) IV inotropic agents (dopamine, dobutamine), afterload reducing drugs (Nitroprusside, captopril).  
