Other Infections Spirochetal myocarditis has been diagnosed from
myocardial biopsies containing Borrelia burgdorferi that causes Lyme
disease. Lyme carditis most often presents with arthritis and conduction system disease that resolves within 1–2 weeks of antibiotic treatment, only rarely implicated in chronic heart failure.
Fungal myocarditis can occur due to hematogenous or direct
spread of infection from other sites, as has been described for aspergillosis, actinomycosis, blastomycosis, candidiasis, coccidioidomycosis,
cryptococcosis, histoplasmosis, and mucormycosis. However, cardiac
involvement is rarely the dominant clinical feature of these infections.
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NONINFECTIVE MYOCARDITIS
Myocardial inflammation can occur without apparent preceding infection. The paradigm of noninfective inflammatory myocarditis is cardiac transplant rejection, from which we have learned that myocardial
depression can develop and reverse quickly, that noncellular mediators
such as antibodies and cytokines play a major role in addition to lymphocytes, and that myocardial antigens are exposed by prior physical
injury and viral infection.
The most commonly diagnosed noninfective inflammation is
granulomatous myocarditis, including both sarcoidosis and giant cell
myocarditis. Sarcoidosis, as discussed in Chap. 390, is a multisystem
disease most commonly affecting the lungs. Although classically
presenting with higher prevalence in young African-American men,
the epidemiology appears to be changing, with increasing recognition of sarcoidosis in Caucasian patients in nonurban areas. Patients
with pulmonary sarcoid are at high risk for cardiac involvement, but
cardiac sarcoidosis also occurs without clinical lung disease. Regional
clustering of the disease supports the suspicion that the granulomatous
reaction is triggered by an infectious or environmental allergen not yet
identified.
The sites and density of cardiac granulomata, the time course,
and the degree of extracardiac involvement are remarkably variable.
Patients may present with rapid-onset heart failure and ventricular
tachyarrhythmias, conduction block, chest pain syndromes, or minor
cardiac findings in the setting of ocular involvement, an infiltrative
skin rash, or a nonspecific febrile illness. They may also present less
acutely after months to years of fluctuating cardiac symptoms. When
ventricular tachycardia or conduction block dominates the initial presentation of heart failure without coronary artery disease, suspicion
should be high for these granulomatous myocarditides.
Depending on the time course, the ventricles may appear restrictive or dilated. There is often right ventricular predominance of both
dilation and ventricular arrhythmias, sometimes initially attributed to
arrhythmogenic right ventricular dysplasia. Small ventricular aneurysms are common. Computed tomography of the chest often reveals
pulmonary lymphadenopathy even in the absence of clinical lung
disease. Metabolic imaging (positron emission tomography (PET]) of
the whole chest can highlight active sarcoid lesions that are avid for
glucose. Magnetic resonance imaging (MRI) of the heart can identify
areas likely to be inflammatory. To rule out chronic infections, such as
tuberculosis or histoplasmosis as the cause of adenopathy, the diagnosis usually requires pathologic confirmation. Biopsy of enlarged mediastinal nodes may provide the highest yield. The scattered granulomata
of sarcoidosis can easily be missed on cardiac biopsy (Fig. 287-8).
Immunosuppressive treatment for sarcoidosis is initiated with highdose glucocorticoids, which are often more effective for arrhythmias
than for the heart failure. Patients with sarcoid lesions that persist or
recur during tapering of corticosteroids are considered candidates for
other immunosuppressive therapies, frequently with agents also used
for cardiac transplantation. Pacemakers and implantable defibrillators are generally indicated to prevent life-threatening heart block or
ventricular tachycardia, respectively. Because the inflammation often
resolves into extensive fibrosis that impairs cardiac function and provides pathways for reentrant arrhythmias, the prognosis for improvement is best when the granulomata are not extensive and the ejection
fraction is not severely reduced.
Giant cell myocarditis is less common than sarcoidosis, but accounts
for 10–20% of biopsy-positive cases of myocarditis. Giant cell myocarditis typically presents with rapidly progressive heart failure and
tachyarrhythmias. Diffuse granulomatous lesions are surrounded
by extensive inflammatory infiltrate unlikely to be missed on endomyocardial biopsy, often with extensive eosinophilic infiltration.
Associated conditions are thymomas, thyroiditis, pernicious anemia, other autoimmune diseases, and occasionally recent infections.
Glucocorticoid therapy is less effective than for sarcoidosis and is
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Bacterial Infections Most bacterial infections can involve the heart
occasionally through direct invasion and abscess formation, but do
so rarely. More commonly, systemic inflammatory responses depress
contractility in severe infection and sepsis. Diphtheria specifically
affects the heart in almost one-half of cases, and cardiac involvement
is the most common cause of death in patients with this infection. The
prevalence of vaccines has shifted the incidence of diphtheria from
children worldwide to countries without routine immunization and to
older populations who have lost their immunity. The bacillus releases
a toxin that impairs protein synthesis and may particularly affect the
conduction system. The specific antitoxin should be administered as
soon as possible, with higher priority than antibiotic therapy. Other
systemic bacterial infections that can involve the heart include brucellosis, chlamydophila, legionella, meningococcus, mycoplasma, psittacosis, and salmonellosis, for which specific treatment is directed at the
systemic infection.
Clostridial infections cause myocardial damage from the released
toxin. Gas bubbles can be detected in the myocardium, and occasionally abscesses can form in the myocardium and pericardium.
Streptococcal infection with β-hemolytic streptococci is most commonly associated with acute rheumatic fever and is characterized by
inflammation and fibrosis of cardiac valves and systemic connective
tissue, but it can also lead to a myocarditis with focal or diffuse infiltrates of mononuclear cells.
Tuberculosis can involve the myocardium directly as well as through
tuberculous pericarditis, but rarely does so when the disease is treated
with antibiotics. Whipple’s disease is caused by Tropheryma whipplei.
The usual manifestations are in the gastrointestinal tract, but pericarditis, coronary arteritis, valvular lesions, and occasionally clinical heart
failure may also occur. Multidrug antituberculous regimens are effective, but the disease tends to relapse even with appropriate treatment.

The rickettsial infections, Q fever, Rocky Mountain spotted fever, 1561
and scrub typhus are frequently accompanied by ECG changes, but
most clinical manifestations relate to systemic vascular involvement.

CHAPTER 287

Toxoplasmosis is contracted through undercooked infected beef or
pork, transmission from feline feces, organ transplantation, transfusion, or maternal-fetal transmission. Immunocompromised hosts are
most likely to experience reactivation of latent infection from cysts.
The cysts have been found in up to 40% of autopsies of patients dying
from HIV infection. Toxoplasmosis may present with encephalitis or
chorioretinitis and, in the heart, can cause myocarditis, pericardial
effusion, constrictive pericarditis, and heart failure. The diagnosis in
an immunocompetent patient is made when the IgM is positive and
the IgG becomes positive later. Active toxoplasmosis may be suspected
in an immunocompromised patient with myocarditis and a positive
IgG titer for toxoplasmosis, particularly when avidity testing identifies high specificity of the antibody. Fortuitous sampling occasionally
reveals the cysts in the myocardium. Combination therapy can include
pyrimethamine and sulfadiazine or clindamycin.
Trichinellosis is caused by Trichinella spiralis larva ingested with
undercooked meat. Larvae migrating into skeletal muscles cause myalgias, weakness, and fever. Periorbital and facial edema and conjunctival and retinal hemorrhage may also be seen. Although the larva may
occasionally invade the myocardium, clinical heart failure is rare and,
when observed, attributed to the eosinophilic inflammatory response.
The diagnosis is made from the specific serum antibody and is further
supported by the presence of eosinophilia. Treatment includes antihelminthic drugs (albendazole, mebendazole) and glucocorticoids if
inflammation is severe.
Cardiac involvement with Echinococcus is rare, but cysts can form
and rupture in the myocardium and pericardium.
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