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ENTEROVIRUSES: 

GROUP CHARACTERISTICS

 Enteroviruses constitute a major subgroup of small RNA 
viruses (picornaviruses) that readily infect the intestinal 
tract.

 Their name is derived from their ability to infect 
intestinal tract epithelial and lymphoid tissues and to be 
shed into the feces.

 They possess single-stranded, positive-sense RNA.

 Replication and assembly takes place in the cytoplasm.



 Quite resistant to an acid pH (as low as 3.0), many 
common disinfectants such     as 70% alcohol, 
substituted phenolics, ether, and various detergents 
that readily inactivate most enveloped viruses.

 Chemical agents, such as 0.3% formaldehyde or free 
residual chlorine at  0.3 to 0.5 ppm, are effective.

 Genetic variation within specific strains occurs, and 
mutants that exhibit antigenic drift and altered 
tropism for specific cell types are now recognized.





ENTEROVIRUS DISEASE

 Enterovirus infections can produce a great diversity of 
clinical disease. Some cause paralytic disease that may 
persist permanently (a typical feature of polioviruses), 
acute inflammation of the meninges with or without 
involvement of cerebral or spinal tissues, or sepsis-like
illnesses in newborn infants.

 Inflammatory effects at other sites, such as the lungs, 
pleura, heart, and skin, have been also observed, often 
without concomitant or preceding CNS involvement.



EPIDEMIOLOGY

 Humans are the major natural host for the polioviruses, 
coxsackieviruses, and echoviruses and there is no 
evidence of spread from animals to humans.

 The proportion of infected individuals who develop 
illness varies from 2 to 100%, depending on the serotype 
or strain involved and the age of the patient.

 Dominant epidemic stains come and go and epidemics are 
usually observed during the summer and fall months.



 Direct or indirect fecal–oral transmission is considered 
the commonest mode of spread.

 After infection, the virus persists in the oropharynx for 1 
to 4 weeks, and it can be shed in the feces for 1 to 18 
weeks.

 Person-to-person fecal–oral transmission correlates with 
predominance in young children. Approximately two 
thirds of all isolates are from children 9 years of age or 
younger.

 Incubation periods vary, but relatively short intervals (2 
to 10 days) are frequent.



PATHOGENESIS

 Initial attachment binds viral surface protein to cell 
surface receptors. The virion is enveloped by the cell 
membrane, and its RNA is released into the cellular 
cytoplasm where it binds to ribosomes and commences 
protein synthesis.

 Initial replication in epithelial and lymphoid cells is 
followed by viremic spread.

 Histopathologic findings include cell necrosis and 
mononuclear cell inflammatory infiltrates; in the CNS, 
inflammatory cells are localized most prominently in 
perivascular sites.



 Antibody response (early IgM, wanes 6     to 12 weeks, 
replaced progressively by increased IgG-specific Abs)
terminates replication.

 Illness may represent a host immunologic response to 
tissue injury by the virus or to viral or virus-induced 
antigens that persist in the affected tissues.

 Coxsackie B myocarditis may involve virus-induced 
cross reacting antibody (virus-induced autoimmune 
response) - molecular mimicry hypothesis.



DIAGNOSIS

 In acute enterovirus-caused syndromes, diagnosis is most 
readily established by virus isolation from throat swabs, 
stool or rectal swabs, body fluids, and occasionally tissues.

 When CNS involvement, CSF cultures taken during acute 
phase of the disease may be positive in 10 to 85% of cases 
(except in poliovirus infections - virus recovery is rare).

 Viral isolation from pharynx or closed space is significant. 
RT-PCR enhances diagnostic sensitivity. 

 Serodiagnosis - usually impractical (fourfold).



TREATMENT AND PREVENTION

 None of the currently available, approved antiviral agents 
has been shown effective in treatment or prophylaxis of 
enterovirus infections; however, the antipicornaviral 
drug, pleconaril is currently being studied.

 Treatment is symptomatic and supportive.

 Although proper disposal of feces and careful personal 
hygiene are recommended, the usual quarantine or 
isolation measures are relatively ineffective in controlling 
the spread in the family or community.



Polioviruses
EPIDEMIOLOGY

 Worldwide, the most important enteroviruses are the 
three poliovirus serotypes (types 1, 2, and 3).

 Risk of paralysis from infection increases with age.

 Improvement of sanitary conditions tends to impede 
spread of the viruses; thus, individuals may become 
infected not in early infancy but later in life, when 
paralysis is more likely to occur.



PATHOGENESIS

 Polioviruses CNS tropism by passage across the blood–
CNS barrier or via the axons or perineural sheaths of 
peripheral nerves.

 Motor neurons are particularly vulnerable to infection and 
variable degrees of neuronal destruction.

 The histopathologic findings in the brainstem and spinal 
cord include necrosis of neuronal cells and perivascular 
“cuffing” by infiltration with mononuclear cells, primarily 
lymphocytes.



CLINICAL ASPECTS

MANIFESTATIONS

 Most infections (perhaps 90%) are either completely 
subclinical or so mild that they   do not come to attention.

 The incubation period ranges from 4 to 35 days, but is 
usually between 7 and 14 days.

 Three types of disease can be observed:

1. Abortive poliomyelitis is a nonspecific 
febrile illness of 2- to 3-day duration with 
no signs of CNS localization.



2.  Aseptic meningitis (nonparalytic polio-
myelitis) is characterized by signs of meningeal 

irritation (stiff neck, pain, and stiffness in the back) 
in addition to signs of abortive poliomyelitis; recovery
is rapid and complete, usually within a few days.

3. Paralytic poliomyelitis, occurs in less than 2% of 
infections. It manifests asymmetric flaccid paralysis
without sensory loss. The extent of involvement 
varies greatly from case to case. Recovery of function 
up to 6 months; paralysis persisting after this time is 
permanent.



PREVENTION

 Two types of poliovirus vaccines are currently licensed: 
inactivated polio vaccine and live oral attenuated virus 
vaccine. Each contains all three viral serotypes.

 Inactivated (Salk) polio vaccine (IPV) was introduced in 
1955; its use was associated with a dramatic decline in 
paralytic cases. Vaccination is by subcutaneous injection. 
Primary vaccination with three doses produces antibody 
responses in more than 98% of recipients. 



 Oral polio vaccine (OPV) is composed of live, attenuated
viruses that have undergone serial passage in cell 
cultures. The vaccine is given orally as a primary series of 
three doses and produces antibodies to all three 
serotypes in more than 95% of recipients; these 
antibodies persist for several years. 

• To maintain adequate antibody levels, recall boosters are 
recommended as with IPV.

• Vaccine-associated poliomyelitis is a remote risk with 
OPV (apx. 1 per 2.4 million doses).  



 Since the end of 1999, exclusive use of IPV has been 
recommended for all routine immunizations in the 
United States. OPV is recommended only in special 
circumstances (eg, an unvaccinated child who will be 
travelling in less than 4 weeks to an endemic area), so, IPV 
is currently preferred.

 Continuing immunization programs are of utmost 
importance in preventing spread of this disease. 

 In 1988, the World Health Organization resolved to 
eradicate polio from the world by the year 2000.



Coxsackieviruses and Echoviruses
EPIDEMIOLOGY

 They are widespread throughout the world. Unlike 
polioviruses, they have a greater tendency to affect the 
meninges and occasionally the cerebrum, but only a few 
affect anterior horn cells (often do not affect motor
neurons). 

 Up to 60% of infections are subclinical. Illness 
manifestations vary from mild to lethal.



Clinical Syndromes and Commonly 
Associated Enterovirus Serotypes



MANIFESTATIONS

 Aseptic meningitis is the most frequently recognized 
clinical illness associated with enterovirus infections. 
This syndrome can be mild and self-limiting, lasting 5 to 
14 days; however, it is sometimes accompanied by 
encephalitis, which can lead to permanent neurologic 
sequelae.

 Myocarditis and pericarditis are often associated with 
group B coxsackieviruses, usually self-limiting but may 
be fatal in the acute phase, or progress to chronic dilated 
myocardiopathy.



 The exanthems are often not associated with CNS 
inflammation and can mimic other diseases.

 One interesting syndrome is hand-foot-and-mouth 
disease, which usually affects children and is 
characterized by a vesicular eruption over the 
extremities and the oral cavity. Coxsackie virus A16 is 
most commonly implicated, but others, such as 
enterovirus 71, can cause a similar illness.



 Herpangina is an enanthematous (mucous 
membrane–affecting) febrile disease in which small 
vesicles or white papules surrounded by a red halo are 
seen over the posterior palate, pharynx, and tonsillar 
areas. This mild, self-limiting (1 to 2 week) illness has 
usually been associated with infection by several 
different group A coxsackievirus serotypes.



 Epidemic myalgia (pleurodynia or Bornholm disease) is 
characterized by fever and sudden onset of intense upper 
abdominal or thoracic pain. The pain may be aggravated 
by movement, such as breathing or coughing, and can 
persist as long as 14 days. Group B coxsackieviruses are 
often implicated.

 Generalized disease of the newborn is a disseminated, 
often lethal enteroviral infection characterized by 
pathologic changes in the heart, brain, liver, and other 
organs.



 Epidemics of acute hemorrhagic kerato-conjunctivitis
associated with enterovirus 70 and localized outbreaks
of disease resembling paralytic poliomyelitis caused by 
enterovirus 71 infection have been described.

 There is evidence that certain enteroviruses, particularly 
group B coxsackievirus serotypes, may sometimes 
participate in the pathogenesis of insulin-dependent 
diabetes mellitus, acute arthritis, polymyositis, and 
idiopathic acute nephritis.


