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Table 227-2 Characteristics of Gastroenteritis Caused by Viral and Bacterial Agents
Feature
Setting
Infectious dose
Seasonality
Incubation period

Reservoir
Fever
Vomiting
Diarrhea
Duration
Diagnosis

Treatment

Viral Gastroenteritis
Incidence similar in developing and developed
countries
Low (10–100 viral particles) for most agents

Bacterial Gastroenteritis
More common in settings with poor hygiene and sanitation

High (>105 bacteria) for Escherichia coli, Salmonella, Vibrio; medium (102–105 bacteria) for Campylobacter jejuni; low (10–100 bacteria) for Shigella
In temperate climates, winter seasonality for most More common in summer or rainy months, particularly in developing countries
agents; year-round occurrence in tropical areas
with a high disease burden
1–3 days for most agents; can be shorter for
1–7 days for common agents (e.g., Campylobacter, E. coli, Shigella, Salmonella); a few
norovirus
hours for bacteria producing preformed toxins (e.g., Staphylococcus aureus, Bacillus
cereus)
Primarily humans
Depending on species, human (e.g., Shigella, Salmonella), animal (e.g.,
Campylobacter, Salmonella, E. coli), and water (e.g., Vibrio) reservoirs exist
Common with rotavirus and norovirus; uncomCommon with agents causing inflammatory diarrhea (e.g., Salmonella, Shigella)
mon with other agents
Prominent and can be the only presenting feaCommon with bacteria producing preformed toxins; less prominent in diarrhea
ture, especially in children
due to other agents
Common; nonbloody in almost all cases
Prominent and occasionally bloody with agents causing inflammatory diarrhea
1–3 days for norovirus and sapovirus; 2–8 days for 1–2 days for bacteria producing preformed toxins; 2–8 days for most other bacteria
other viruses
This is often a diagnosis of exclusion in clinical
Fecal examination for leukocytes and blood is helpful in differential diagnosis.
practice. Commercial enzyme immunoassays are Culture of stool specimens, sometimes on special media, can identify several
available for detection of rotavirus and adenovipathogens. Molecular techniques are useful epidemiologic tools but are not
rus, but identification of other agents is limited to routinely used in most laboratories.
research and public health laboratories.
Supportive therapy to maintain adequate hydra- Supportive hydration therapy is adequate for most patients. Antibiotics are recomtion and nutrition should be given. Antibiotics
mended for patients with dysentery caused by Shigella or diarrhea caused by Vibrio
and antimotility agents are contraindicated.
cholerae and for some patients with Clostridium difficile colitis.

TREATMENT

The disease is self-limited, and oral rehydration therapy is generally
adequate. If severe dehydration develops, IV fluid therapy is indicated. No specific antiviral therapy is available.
Prevention Epidemic prevention relies on situation-specific measures, such as control of contamination of food and water, exclusion
of ill food handlers, and reduction of person-to-person spread through
good personal hygiene and disinfection of contaminated fomites. The
role of immunoprophylaxis is not clear, given the lack of long-term
immunity from natural disease, but efforts to develop norovirus vaccines are ongoing. In a clinical study, a candidate virus-like particle
norovirus vaccine was shown to protect against homologous viral
challenge.
ROTAVIRUS
Etiologic Agent Rotaviruses are members of the family Reoviridae.
The viral genome consists of 11 segments of double-strand RNA that are
enclosed in a triple-layered, nonenveloped, icosahedral capsid 75 nm in
diameter. Viral protein 6 (VP6), the major structural protein, is the target of commercial immunoassays and determines the group specificity
of rotaviruses. There are seven major groups of rotavirus (A through
G); human illness is caused primarily by group A and, to a much lesser
extent, by groups B and C. Two outer-capsid proteins, VP7 (G-protein)
and VP4 (P-protein), determine serotype specificity, induce neutralizing antibodies, and form the basis for binary classification of rotaviruses
(G and P types). The segmented genome of rotavirus allows genetic
reassortment (i.e., exchange of genome segments between viruses)
during co-infection—a property that may play a role in viral evolution
and that has been utilized in the development of reassortant animalhuman rotavirus–based vaccines.
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Viral Gastroenteritis

Infections with Norwalk and Related
Human Caliciviruses

Epidemiology Worldwide, nearly all children are infected
with rotavirus by 3–5 years of age. Neonatal infections are
common but are often asymptomatic or mild, presumably
because of protection by maternal antibody or breast milk. Compared
with rotavirus disease in industrialized countries, disease in developing
countries occurs at a younger age, is less seasonal, and is more frequently caused by uncommon rotavirus strains. Moreover, because of
suboptimal access to hydration therapy, rotavirus is a leading cause of
diarrheal death among children in the developing world, with the
highest mortality rates among children in sub-Saharan Africa and
South Asia (Fig. 227-2).
First infections after 3 months of age are likely to be symptomatic,
and the incidence of disease peaks among children 4–23 months of
age. Reinfections are common, but the severity of disease decreases
with each repeat infection. Therefore, severe rotavirus infections are
less common among older children and adults than among younger
individuals. Nevertheless, rotavirus can cause illness in parents and
caretakers of children with rotavirus diarrhea, immunocompromised
persons, travelers, and elderly individuals and should be considered in
the differential diagnosis of gastroenteritis among adults.
In tropical settings, rotavirus disease occurs year-round, with less
pronounced seasonal peaks than in temperate settings, where rotavirus disease occurs predominantly during the cooler fall and winter
months. Before the introduction of rotavirus vaccine in the United
States, the rotavirus season each year began in the Southwest during the autumn and early winter (October through December) and
migrated across the continent, peaking in the Northeast during late
winter and spring (March through May). The reasons for this characteristic pattern are not clear but may be correlated with state-specific
differences in birth rates, which could influence the rate of accumulation of susceptible infants after each rotavirus season. After the
implementation of routine vaccination of U.S. infants against rotavirus
in 2006, the characteristic prevaccine geotemporal pattern of U.S. rotavirus was dramatically altered, and these changes were accompanied
by substantial declines in rotavirus detections by a national network
of sentinel laboratories (Fig. 227-3). During the latest two seasons
with available data (spanning 2010–2012), the number of rotavirus
detections declined by 74–90% from the prevaccine baseline, and the
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utility in outbreaks, in which many specimens are tested and only a few
need be positive to identify norovirus as the cause.

2/9/15 6:24 PM

