Vaccine-associated poliomyelitis The risk of developing poliomyelitis
after oral vaccination is estimated at 1 case per 2.5 million doses. The
risk is ~2000 times higher among immunodeficient persons, especially
in persons with hypo- or agammaglobulinemia. Before 1997, an average of eight cases of vaccine-associated poliomyelitis occurred—in
both vaccinees and their contacts—in the United States each year.
With the change in recommendations first to a sequential regimen of
inactivated poliovirus vaccine (IPV) and oral poliovirus vaccine (OPV)
in 1997 and then to an all-IPV regimen in 2000, the number of cases
of vaccine-associated polio declined. From 1997 to 1999, six such cases
were reported in the United States; no cases have been reported since
1999.
Postpolio syndrome The postpolio syndrome presents as a new onset
of weakness, fatigue, fasciculations, and pain with additional atrophy
of the muscle group involved during the initial paralytic disease 20–40
years earlier. The syndrome is more common among women and with
increasing time after acute disease. The onset is usually insidious, and
weakness occasionally extends to muscles that were not involved during the initial illness. The prognosis is generally good; progression to
further weakness is usually slow, with plateau periods of 1–10 years.
The postpolio syndrome is thought to be due to progressive dysfunction and loss of motor neurons that compensated for the neurons
lost during the original infection and not to persistent or reactivated
poliovirus infection.

TABLE 228-1 M
 anifestations Commonly Associated with Enterovirus
Serotypes
Serotype(s) of Indicated Virus
Echovirus (E) and
Enterovirus (Ent)
E70

Manifestation
Acute hemorrhagic
conjunctivitis
Aseptic meningitis

Coxsackievirus
A24

Encephalitis

A9; B1–5

Exanthem

A4, 5, 9, 10, 16; B1, 3–5

Generalized disease of
the newborn
Hand-foot-and-mouth
disease
Herpangina

B1–5

E4, 6, 7, 9, 11, 13, 16, 18,
19, 30, 33; Ent70, 71
E3, 4, 6, 7, 9, 11, 18, 25,
30; Ent71
E4–7, 9, 11, 16–19, 25,
30; Ent71
E4–7, 9, 11, 14, 16, 18, 19

A5–7, 9, 10, 16; B1, 2, 5

Ent71

A1–10, 16, 22; B1–5

Myocarditis, pericarditis
Paralysis

A4, 9, 16; B1–5
A4, 7, 9; B1–5

Pleurodynia

A1, 2, 4, 6, 9, 10, 16;
B1–6
A9, 16; B1–5

E6, 9, 11, 16, 17, 25, 30;
Ent71
E6, 9, 11, 22
E2–4, 6, 7, 9, 11, 18, 30;
Ent70, 71
E1–3, 6, 7, 9, 11, 12, 14,
16, 19, 24, 25, 30
E6, 7, 9, 11, 12, 19, 20,
30; Ent-D68, 71

Pneumonia
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A2, 4, 7, 9, 10; B1–5

Enterovirus, Parechovirus, and Reovirus Infections

Nonspecific febrile illness (summer grippe) The most common clinical
manifestation of enterovirus infection is a nonspecific febrile illness.
After an incubation period of 3–6 days, patients present with an acute
onset of fever, malaise, and headache. Occasional cases are associated
with upper respiratory symptoms, and some cases include nausea and
vomiting. Symptoms often last for 3–4 days, and most cases resolve
in a week. While infections with other respiratory viruses occur more
often from late fall to early spring, febrile illness due to enteroviruses
frequently occurs in the summer and early fall.

Aseptic meningitis and encephalitis In children and young adults,
enteroviruses are the cause of up to 90% of cases of aseptic meningitis
in which an etiologic agent can be identified. Patients with aseptic
meningitis typically present with an acute onset of fever, chills, headache, photophobia, and pain on eye movement. Nausea and vomiting
also are common. Examination reveals meningismus without localizing neurologic signs; drowsiness or irritability may also be apparent.
In some cases, a febrile illness may be reported that remits but returns
several days later in conjunction with signs of meningitis. Other
systemic manifestations may provide clues to an enteroviral cause,
including diarrhea, myalgias, rash, pleurodynia, myocarditis, and
herpangina. Examination of the CSF invariably reveals pleocytosis; the
CSF cell count shows a shift from neutrophil to lymphocyte predominance within 1 day of presentation, and the total cell count does not
exceed 1000/μL. The CSF glucose level is usually normal (in contrast
to the low CSF glucose level in mumps), with a normal or slightly
elevated protein concentration. Partially treated bacterial meningitis
may be particularly difficult to exclude in some instances. Enteroviral
meningitis is more common in summer and fall in temperate climates,
while viral meningitis of other etiologies is more common in winter
and spring. Symptoms ordinarily resolve within a week, although CSF
abnormalities can persist for several weeks. Enteroviral meningitis is
often more severe in adults than in children. Neurologic sequelae are
rare, and most patients have an excellent prognosis.
Enteroviral encephalitis is much less common than enteroviral aseptic meningitis. Occasional highly inflammatory cases of enteroviral meningitis may be complicated by a mild form of encephalitis that is recognized on the basis of progressive lethargy, disorientation, and sometimes
seizures. Less commonly, severe primary encephalitis may develop. An
estimated 10–35% of cases of viral encephalitis are due to enteroviruses.
Immunocompetent patients generally have a good prognosis.
Patients with hypogammaglobulinemia, agammaglobulinemia, or
severe combined immunodeficiency may develop chronic meningitis
or encephalitis; about half of these patients have a dermatomyositis-like
syndrome, with peripheral edema, rash, and myositis. They may also
have chronic hepatitis. Patients may develop neurologic disease while
receiving immunoglobulin replacement therapy. Echoviruses (especially echovirus 11) are the most common pathogens in this situation.
Paralytic disease due to enteroviruses other than poliovirus occurs
sporadically and is usually less severe than poliomyelitis. Most cases are
due to enterovirus 70 or 71 or to coxsackievirus A7 or A9. Guillain-Barré
syndrome is also associated with enterovirus infection. While earlier
studies suggested a link between enteroviruses and chronic fatigue syndrome, most recent studies have not demonstrated such an association.

CHAPTER 228

Other Enteroviruses An estimated 5–10 million cases of symptomatic
disease due to enteroviruses other than poliovirus occur in the United
States each year. Among neonates, enteroviruses are the most common
cause of aseptic meningitis and nonspecific febrile illnesses. Certain
clinical syndromes are more likely to be caused by certain serotypes
(Table 228-1).

Generalized disease of the newborn Most serious enterovirus infections 1291
in infants develop during the first week of life, although severe disease
can occur up to 3 months of age. Neonates often present with an illness resembling bacterial sepsis, with fever, irritability, and lethargy.
Laboratory abnormalities include leukocytosis with a left shift, thrombocytopenia, elevated values in liver function tests, and CSF pleocytosis.
The illness can be complicated by myocarditis and hypotension, fulminant hepatitis and disseminated intravascular coagulation, meningitis
or meningoencephalitis, or pneumonia. It may be difficult to distinguish neonatal enterovirus infection from bacterial sepsis, although a
history of a recent virus-like illness in the mother provides a clue.

Pleurodynia (Bornholm disease) Patients with pleurodynia present
with an acute onset of fever and spasms of pleuritic chest or upper
abdominal pain. Chest pain is more common in adults, and abdominal pain is more common in children. Paroxysms of severe, knifelike
pain usually last 15–30 min and are associated with diaphoresis and
tachypnea. Fever peaks within an hour after the onset of paroxysms
and subsides when pain resolves. The involved muscles are tender to
palpation, and a pleural rub may be detected. The white blood cell
count and chest x-ray results are usually normal. Most cases are due
to coxsackievirus B and occur during epidemics. Symptoms resolve in
a few days, and recurrences are rare. Treatment includes the administration of nonsteroidal anti-inflammatory agents or the application of
heat to the affected muscles.
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