Myocarditis

· Myocarditis is a rare cause of heart failure in dogs and cats 
· Infectious Myocarditis 
· Viral Myocarditis 
· Most commonly in immunonaïve patients (dogs)
· Most commonly associated with parvovirus
· Subacute death from CHF
· Others developed a milder myocarditis with eventual development of DCM
· Other viruses have been associated with myocarditis in dogs (rare)
· Distemper virus–associated cardiomyopathy produced by experimental infection of immunonaïve puppies
· Natural infection with West Nile virus was associated with myocarditis in a wolf and a dog (2002)
· Viral DNA has been identified in feline myocardial tissue with HCM, DCM and restrictive cardiomyopathy
· Viral myocarditis may be a factor in these feline-acquired diseases?
· Protozoal Myocarditis 
· Chagas’ disease 
· Chagas’ disease is caused by Trypanosoma cruzi
· Leading cause of DCM in humans of Latin America, but it is rare in North America
· Most commonly occurs in Texas and Louisiana
· No reported feline cases in North America
· Acute or a chronic syndrome
· Acute stage:
· Circulating trypomastigotes may be seen in a thick blood smear
· Sudden development of signs of right-sided heart failure
· Chronic stage:
· Free of clinical signs for months or possibly years
· Nervous system damage
· Ataxia and weakness 
· Bacterial and Other Causes of Myocarditis 
· Possible whenever bacteremia or sepsis is present
· Bacterial infection or activation of immune-mediated disease
· Most common agents: staphylococcal and streptococcal species
· Secondary to rickettsial organisms
· Rickettsia rickettsii, Ehrlichia canis, and Bartonella spp
· 16% of dogs with endocarditis
· Lymphoplasmacytic myocarditis was observed in 8 cats experimentally infected with Bartonella
· Without clinical signs consistent with heart disease
· Lyme disease has been implicated though documented cases are rare
· Fungal infections of the myocardium are extremely rare but have occurred in immunocompromised patients
· Parasitic agents
· Toxoplasma gondii bradyzoites can encyst in the myocardium, resulting in chronic infection
· Eventual cyst rupture
· Myocardial necrosis and hypersensitivity reactions
· Neospora caninum can infect the heart (and peripheral muscles, CNS)
· Clinical signs associated with noncardiac tissues typically predominate
· Collapse and sudden death has been reported
· Trichinella spiralis is a common cause of mild myocarditis in humans
· Associated with at least one case of canine myocarditis complicated by arrhythmias
· Noninfectious Myocarditis
· Doxorubicin Toxicity 
· May be manifested as arrhythmias, myocardial failure, or both
· Cardiotoxicity is dosage dependent and irreversible
· More common at cumulative doses exceeding 250 mg/m2
· As low as 30 mg/m2 were administered, 3% of dogs developed cardiomyopathy
· Time to onset of CHF in affected dogs is highly variable
· Cats: no antemortem echocardiographic or electrocardiographic changes have been reported though post mortem lesions have ben identified
· Other causes:
· Allergic reactions, systemic diseases (vasculitis, uremia), and physical agents (radiation or heat stroke)
· Polymyositis (single case report)
· Diagnosis
· Definitive diagnosis is elusive
· Supportive clinical laboratory tests include leukocytosis or eosinophilia, particularly in parasitic or allergic myocarditis
· Elevated cardiac troponin I levels provide evidence of myocardial cell damage
· If a high suspicion for Chagas’ disease is present
· Serologic examination for T. cruzi is diagnostic
· Rising titer for T. gondii or N. caninum
· Helpful to establish the diagnosis of myocarditis
· Viral and rickettsial testing (if indicated)
· Blood cultures (if a bacterial cause is suspected)
· Thoracic radiographs
· May show normal heart size or heart enlargement with or without evidence of CHF
· ECG findings
· Varied
· Ventricular arrhythmias or conduction disturbances are common
· Echocardiography
· Systolic dysfunction, either global or regional
· Cardiac chambers may be normal or increased in size
· Endomyocardial biopsy
· Gold standard for diagnosis of myocarditis in humans
· May allow definitive antemortem diagnosis
· A focal myocarditis can be missed
· Postmortem examination
· Immunohistochemistry or electron microscopy for N. caninum
· Gross pathology findings may be insignificant, or they may reveal cardiac dilation or ventricular hypertrophy, focal petechiae, and myocardial abscesses
· Specific findings depend on the underlying etiology
· Focal or diffuse myocarditis is definitively diagnosed by histopathology 
· Treatment
· Most recommendations are extrapolated from human medicine or research with models of viral myocarditis
· Supportive care is the first line of therapy
· Signs of CHF
· Preload reduction
· Diuretics
· Afterload reduction
· ACE inhibitors
· Digoxin increased expression of proinflammatory cytokines and increased mortality in experimental myocarditis
· To be used with caution and at low dosages
· IV inotropic therapy (dobutamine) can be useful if significant systolic dysfunction is present
· Pimobendan may be beneficial to address systolic dysfunction and reduce afterload
· Eliminating unnecessary medications may help reduce the possibility of allergic myocarditis
· Immunosuppression is not routinely helpful in myocarditis patients
· May have an important role in patients with myocardial dysfunction caused by systemic autoimmune disease
· NSAIDs are contraindicated during the acute phase of myocarditis in humans (during the first 2 weeks) because they increase myocardial damage
· They appear to be safe later in the course of disease
· Viral myocarditis mouse models, ACE inhibition (with captopril) was beneficial
· Interferon therapy is beneficial in the experimental models of myocarditis and may be useful clinically
· When diagnosis of acute Chagas’ disease is possible, several agents appear to inhibit T. cruzi (ravuconazole, benznidazole, albaconazole) though none appear to be curative
· By the time a diagnosis is made it is often too late for this approach
· Chronic Chagas’ disease are treated symptomatically for CHF
· Successful treatment has been reported in dogs affected with N. caninum myocarditis, but severely ill dogs often die
· Clinical toxoplasmosis in dogs and cats
· Clindamycin
· Significant damage to the heart is irreversible
· Evidence of bacteremia
· Antibiotics pending culture and susceptibility results
· Empiric treatment should be effective against staphylococcal and streptococcal species
· Suspected rickettsial disease
· Doxycycline (5 to 10 mg/kg PO or IV q12-24h) pending titer results

Questions
1. T/F: Infectious agents cause myocarditis by myocardial invasion, production of myocardial toxin s or activation of immune-mediated disease
2. Chagas’ disease is a possible differential in dogs exhibiting signs of CHF from which two states?
a. Florida and Arizona
b. California and Arizona
c. Texas and Louisiana
d. Louisiana and Georgia
3. T/F: Doxorubicin has a well-established toxic level, and cardiomyopathy secondary to doxorubicin use has not been reported at lower doses.
4. Gold standard diagnosis for myocarditis is:
a. Cardiac troponin levels
b. Myocardial biopsy
c. Echo
d. [bookmark: _GoBack]Echo and troponin levels




