due to coxsackievirus A6 occurred in several U.S. states, and 19% of the
affected persons were hospitalized.
Herpangina Herpangina is usually caused by coxsackievirus A and
presents as acute-onset fever, sore throat, odynophagia, and grayishwhite papulovesicular lesions on an erythematous base that ulcerate.
The lesions can persist for weeks; are present on the soft palate, anterior pillars of the tonsils, and uvula; and are concentrated in the posterior portion of the mouth. In contrast to herpes stomatitis, enteroviral
herpangina is not associated with gingivitis. Acute lymphonodular
pharyngitis associated with coxsackievirus A10 presents as white or
yellow nodules surrounded by erythema in the posterior oropharynx.
The lesions do not ulcerate.
Acute hemorrhagic conjunctivitis Patients with acute hemorrhagic
conjunctivitis present with an acute onset of severe eye pain, blurred
vision, photophobia, and watery discharge from the eye. Examination
reveals edema, chemosis, and subconjunctival hemorrhage and often
shows punctate keratitis and conjunctival follicles as well (Fig. 228-2).
Preauricular adenopathy is often found. Epidemics and nosocomial
spread have been associated with enterovirus 70 and coxsackievirus
A24. Systemic symptoms, including headache and fever, develop in
20% of cases, and recovery is usually complete in 10 days. The sudden
onset and short duration of the illness help to distinguish acute hemorrhagic conjunctivitis from other ocular infections, such as those due to
adenovirus and Chlamydia trachomatis. Paralysis has been associated
with some cases of acute hemorrhagic conjunctivitis due to enterovirus
70 during epidemics.

TREATMENT

Figure 228-2 Acute hemorrhagic conjunctivitis due to enterovirus 70. (Image reprinted with permission from Red Book 2012:
Committee on Infectious Diseases, 29th ed. Used with permission of the
American Academy of Pediatrics.)
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Enterovirus Infections

Most enterovirus infections are mild and resolve spontaneously;
however, intensive supportive care may be needed for cardiac,
hepatic, or CNS disease. IV, intrathecal, or intraventricular immunoglobulin has been used with apparent success in some cases for the
treatment of chronic enterovirus meningoencephalitis and dermatomyositis in patients with hypogammaglobulinemia or agammaglobulinemia. The disease may stabilize or resolve during therapy;
however, some patients decline inexorably despite therapy. IV
immunoglobulin often prevents severe enterovirus disease in these
patients. IV administration of immunoglobulin with high titers of
antibody to the infecting virus has been used in some cases of lifethreatening infection in neonates, who may not have maternally
acquired antibody. In one trial involving neonates with enterovirus
infections, immunoglobulin containing very high titers of antibody
to the infecting virus reduced rates of viremia; however, the study
was too small to show a substantial clinical benefit. The level of

Enterovirus, Parechovirus, and Reovirus Infections

DIAGNOSIS
Isolation of enterovirus in cell culture is the traditional diagnostic
procedure. While cultures of stool, nasopharyngeal, or throat samples
from patients with enterovirus diseases are often positive, isolation of
the virus from these sites does not prove that it is directly associated
with disease because these sites are frequently colonized for weeks in
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Other manifestations Enteroviruses are an infrequent cause of childhood pneumonia and the common cold. In the fall of 2014, enterovirus
D68 infection was confirmed in more than 500 persons with mild to
severe respiratory illnesses in 43 U.S. states. Nearly all reported cases
were in children, many of whom had asthma. Enterovirus D68 was
detected in upper respiratory tract specimens from some patients with
unexplained acute neurologic disease during outbreaks of infection
with this virus; however, the virus was not detected in the CSF, and at
present the link between the virus and neurologic disease is uncertain.
Coxsackievirus B has been isolated at autopsy from the pancreas of a
few children presenting with type 1 diabetes mellitus; however, most
attempts to isolate the virus have been unsuccessful. Other diseases
that have been associated with enterovirus infection include parotitis,
bronchitis, bronchiolitis, croup, infectious lymphocytosis, polymyositis,
acute arthritis, and acute nephritis.

patients with subclinical infections. Isolation of virus from the throat is 1293
more likely to be associated with disease than is isolation from the stool
since virus is shed for shorter periods from the throat. Cultures of CSF,
serum, fluid from body cavities, or tissues are positive less frequently,
but a positive result is indicative of disease caused by enterovirus. In
some cases, the virus is isolated only from the blood or only from the
CSF; therefore, it is important to culture multiple sites. Cultures are
more likely to be positive earlier than later in the course of infection.
Most human enteroviruses can be detected within a week after inoculation of cell cultures. Cultures may be negative because of the presence of neutralizing antibody, lack of susceptibility of the cells used, or
inappropriate handling of the specimen. Coxsackievirus A may require
inoculation into special cell-culture lines or into suckling mice.
Identification of the enterovirus serotype is useful primarily for epidemiologic studies and, with a few exceptions, has little clinical utility.
It is important to identify serious infections with enterovirus during
epidemics and to distinguish the vaccine strain of poliovirus from
the other enteroviruses in the throat or in the feces. Stool and throat
samples for culture as well as acute- and convalescent-phase serum
specimens should be obtained from all patients with suspected poliomyelitis. In the absence of a positive CSF culture, a positive culture
of stool obtained within the first 2 weeks after the onset of symptoms
is most often used to confirm the diagnosis of poliomyelitis. If poliovirus infection is suspected, two or more fecal and throat swab samples
should be obtained at least 1 day apart and cultured for enterovirus as
soon as possible. If poliovirus is isolated, it should be sent to the CDC
for identification as either wild-type or vaccine virus.
Reverse-transcriptase polymerase chain reaction (PCR) has been
used to amplify viral nucleic acid from CSF, serum, urine, stool,
conjunctiva, throat swabs, and tissues. A pan-enterovirus PCR assay
can detect all human enteroviruses. With the proper controls, PCR
of the CSF is highly sensitive (70–100%) and specific (>80%) and is
more rapid than culture. PCR of the CSF is less likely to be positive
when patients present ≥3 days after the onset of meningitis or with
enterovirus 71 infection; in these cases, PCR of throat or rectal swabs—
although less specific than PCR of CSF—should be considered.
PCR of serum is also highly sensitive and specific in the diagnosis of
disseminated disease. PCR may be particularly helpful for the diagnosis and follow-up of enterovirus disease in immunodeficient patients
receiving immunoglobulin therapy, whose viral cultures may be negative. Antigen detection is less sensitive than PCR.
Serologic diagnosis of enterovirus infection is limited by the large
number of serotypes and the lack of a common antigen. Demonstration
of seroconversion may be useful in rare cases for confirmation of culture results, but serologic testing is usually limited to epidemiologic
studies. Serum should be collected and frozen soon after the onset of
disease and again ~4 weeks later. Measurement of neutralizing titers is
the most accurate method for antibody determination; measurement
of complement-fixation titers is usually less sensitive. Titers of virusspecific IgM are elevated in both acute and chronic infection.
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