1292 Myocarditis and pericarditis Enteroviruses are estimated to cause up

to one-third of cases of acute myocarditis. Coxsackievirus B and its
RNA have been detected in pericardial fluid and myocardial tissue
in some cases of acute myocarditis and pericarditis. Most cases of
enteroviral myocarditis or pericarditis occur in newborns, adolescents,
or young adults. More than two-thirds of patients are male. Patients
often present with an upper respiratory tract infection that is followed
by fever, chest pain, dyspnea, arrhythmias, and occasionally heart failure. A pericardial friction rub is documented in half of cases, and the
electrocardiogram shows ST-segment elevations or ST- and T-wave
abnormalities. Serum levels of myocardial enzymes are often elevated.
Neonates commonly have severe disease, while most older children
and adults recover completely. Up to 10% of cases progress to chronic
dilated cardiomyopathy. Chronic constrictive pericarditis may also be
a sequela.
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Exanthems Enterovirus infection is the leading cause of exanthems
in children in the summer and fall. While exanthems are associated
with many enteroviruses, certain types have been linked to specific
syndromes. Echoviruses 9 and 16 have frequently been associated with
exanthem and fever. Rashes may be discrete or confluent, beginning
on the face and spreading to the trunk and extremities. Echovirus 9
is the most common cause of a rubelliform (discrete) rash. Unlike the
rash of rubella, the enteroviral rash occurs in the summer and is not
associated with lymphadenopathy. Roseola-like rashes develop after
defervescence, with macules and papules on the face and trunk. The
Boston exanthem, caused by echovirus 16, is a roseola-like rash. A
variety of other rashes have been associated with enteroviruses, including erythema multiforme (see Fig. 25e-25) and vesicular, urticarial,
petechial, or purpuric lesions. Enanthems also occur, including lesions
that resemble the Koplik’s spots seen with measles (see Fig. 25e-2).
Hand-foot-and-mouth disease (Fig. 228-1) After an incubation period
of 4–6 days, patients with hand-foot-and-mouth disease present with
fever, anorexia, and malaise; these manifestations are followed by
the development of sore throat and vesicles (see Fig. 25e-23) on the

buccal mucosa and often on the tongue and then by the appearance of
tender vesicular lesions on the dorsum of the hands, sometimes with
involvement of the palms. The vesicles may form bullae and quickly
ulcerate. About one-third of patients also have lesions on the palate,
uvula, or tonsillar pillars, and one-third have a rash on the feet (including the soles) or on the buttocks. The disease is highly infectious, with
attack rates of close to 100% among young children. The lesions usually resolve in 1 week. Most cases are due to coxsackievirus A16 or
enterovirus 71.
An epidemic of enterovirus 71 infection in Taiwan in 1998
resulted in thousands of cases of hand-foot-and-mouth disease or herpangina (see below). Severe complications included
CNS disease, myocarditis, and pulmonary hemorrhage. About 90% of
those who died were children ≤5 years old, and death was associated
with pulmonary edema or pulmonary hemorrhage. CNS disease
included aseptic meningitis, flaccid paralysis (similar to that seen in
poliomyelitis), and rhombencephalitis with myoclonus and tremor or
ataxia. The mean age of patients with CNS complications was 2.5 years,
and MRI in cases with encephalitis usually showed brain-stem lesions.
Follow-up of children at 6 months showed persistent dysphagia, cranial nerve palsies, hypoventilation, limb weakness, and atrophy; at 3
years, persistent neurologic sequelae were documented, with delayed
development and impaired cognitive function.
Another epidemic of enterovirus 71 infection occurred in China in
2008–2010, with nearly 500,000 infections and 126 deaths. Infections
were associated with fever, rash, brain-stem encephalitis with myoclonic
jerks, and limb trembling; some cases progressed to seizures and coma.
Lung findings included pulmonary edema and hemorrhage; while the
level of creatine kinase MB was sometimes elevated, myocardial necrosis
was generally not found.
Cyclic epidemics occur every 2–3 years in other Asian countries.
However, the virus circulates at lower rates in the United States, Europe,
and Africa. In the United States, hand-foot-and-mouth disease is most
commonly associated with coxsackievirus A16. Between November
2011 and February 2012, outbreaks of hand-foot-and-mouth disease
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Figure 228-1 Vesicular eruptions of the hand (A), foot (B), and mouth (C) of a 6-year-old boy with coxsackievirus A6 infection. (Images
reprinted courtesy of Centers for Disease Control and Prevention/Emerging Infectious Diseases.)
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