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S U M M A R Y

Norovirus is the most frequently occurring cause of community-acquired acute gastroen-
teritis in people of all ages. It is also one of the most frequent causes of outbreaks in
healthcare settings, affecting both long-term care facilities and acute care hospitals.
Whereas norovirus gastroenteritis is typically mild and resolves without medical attention,
healthcare-associated infections often affect vulnerable populations, resulting in severe
infections and disruption of healthcare services. Globally, most norovirus outbreaks in
hospitals and residential care institutions are associated with genogroup II type 4 (GII.4)
strains. Recent data demonstrate that excess mortality occurs during outbreak periods in
healthcare facilities. Nosocomial outbreaks can result in large economic and societal
costs. Current control measures for norovirus are largely based on general infection
control principles, and treatment is mainly supportive and non-specific. While neither
vaccines nor antiviral agents are currently available, both are being developed with
encouraging results.

Published by Elsevier Ltd on behalf of the Healthcare Infection Society.

Introduction

Norovirus is the leading cause of community-acquired
gastroenteritis in all age groups, being associated with 18% of
all acute gastroenteritis cases globally.1 An estimated 19‒21
million cases of norovirus and nearly 800 resulting deaths occur
in the USA each year.2 The high prevalence of norovirus in the
community makes it difficult to prevent introduction into
healthcare settings, including long-term care facilities and
acute care hospitals, where infection can spread and result in
severe illness. Surveillance data from high-income countries

around the world consistently indicate that most norovirus
outbreaks occur in healthcare facilities.3 Both acute care
hospitals and long-term care facilities are affected. From 1992
to 2000,w40% of 1877 reported norovirus outbreaks in England
andWales occurred in hospitals, with another 39% in residential
care facilities.4 Similar findings have been reported elsewhere
in Europe and in other high-income countries, where outbreaks
in acute care and long-term care facilities are roughly equal in
frequency.5e7 Reports of acute care outbreaks in the USA,
however, are relatively infrequent, and >60% of all reported
norovirus outbreaks in the USA occur in long-term care facil-
ities such as nursing homes.8 Though this discrepancy in rates
of acute care norovirus outbreaks between the USA and other
high-income countries may be the result of a lower incidence of
acute care outbreaks in the USA, it may also signify substantial
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underreporting of such outbreaks. A recent survey of infection
prevention personnel in US hospitals provides evidence for
underreporting; norovirus was reported as the most frequent
cause of outbreaks of hospital-acquired infection, accounting
for 18% of outbreaks and >65% of hospital unit closures.9

Studies in Europe also have found evidence for significant
underreporting of norovirus illness, including nosocomial
infection.10,11

Biology and transmission characteristics

Noroviruses are positive-sense single-stranded RNA viruses
that are both genetically and antigenically diverse.12 Human
illness is predominantly caused by two genogroups (G) of nor-
ovirus, GI and GII, which consist of nine and 22 genotypes,
respectively.13 Noroviruses have evolved several characteris-
tics that facilitate transmission through human populations.
The virus is transmitted primarily through the fecal‒oral
pathway; ingestion of as little as 18‒1000 viral particles can
lead to infection.14,15 Recent analysis of volunteer studies
suggests a higher ID50, but still supports the notion of a low
infectious dose. In addition to direct person-to-person trans-
mission, people may come into contact with norovirus through
contaminated food, water, or aerosolized particles.16e18

Aerosolization of norovirus following vomiting can be particu-
larly problematic, as norovirus particles can settle on surfaces
and fomites and survive for long periods of time, and have been
shown to withstand low levels of chlorine disinfection and
temperatures ranging from freezing to 60�C.16,19e22 A study of
environmental samples from outbreak-affected hospital wards
found GII norovirus on almost half of the swabs, including in
dust and on surfaces.23 Once the virus is ingested, there is an
incubation period of between 12 and 48 h, after which infected
persons generally experience acute onset of symptoms of
gastroenteritis, such as vomiting, diarrhoea, abdominal
cramps, as well as systemic symptoms, including fever. How-
ever, 20e30% of infected individuals may remain asymptom-
atic.24 The dynamics of viral shedding can also facilitate
norovirus transmission. Shedding can precede symptom onset
in up to 30% of those exposed to the virus, peaks around four
days after exposure, and can continue for up to eight
weeks.14,25 Viral particles are shed profusely in faeces, with
between 105 and 1010 viral copies per gram of stool, but can
also be found in vomitus.25 Asymptomatic individuals may also
shed norovirus, though the infectivity of shed particles is un-
known.14,25,26 Together, the long shedding period and large
amount of virus shed per infected person contribute to envir-
onmental persistence of the virus and secondary attack rates of
�30% among contacts of infected individuals.20

Transmission and control in healthcare settings

Many of the same characteristics that promote community
transmission are magnified in the healthcare setting. Whereas
most community cases of norovirus resolve within 12e60 h and
without medical attention, nosocomial outbreaks of norovirus
largely affect vulnerable populations, including the institu-
tionalized elderly and the immunocompromised.27 In such
populations, typically mild infections may progress to more
severe or prolonged illness.27e31 Among vulnerable pop-
ulations, symptoms of norovirus may last for between four and

six days.32 However, chronic norovirus symptoms and shedding
lasting for 15 months were described in an HIV-affected pa-
tient.31 In addition to longer symptomatic periods, individuals
in healthcare settings may shed for extended periods of time,
acting as reservoirs for spread of the virus to other susceptible
persons.32e34 Reports have detailed shedding periods ranging
from 22 to 433 days in paediatric cancer patients.35

Nosocomial outbreaks of norovirus may result in severe pa-
tient outcomes. Whereas deaths caused by norovirus are rare in
the community, individuals in healthcare facilities, particularly
the elderly, are more likely to be hospitalized or die.36e40 Es-
timates from England, Wales, The Netherlands, and the USA
suggest that norovirus constitutes a leading cause of
gastroenteritis-associated deaths in those aged >65 years of
age.36,37,41,42 Increases in the annual numbers of deaths have
been observed in years in which novel GII.4 viruses emerged,
and were recognized to cause global increases in cases. The
widely circulating GII.4 noroviruses undergo antigenic changes
to escape from population immunity, resulting in emergence of
a new strain every two to four years.43e47 These novel strains
have been associated with pandemics as well as with increased
morbidity and mortality.40,45,46,48,49 GII.4 noroviruses are
particularly predominant in healthcare settings.5,7,21 Some of
the strongest evidence that norovirus plays a causal role in
deaths comes from a study of>400 US nursing home outbreaks,
where an 11% (95% CI: 5e18%) increase in all-cause mortality
was observed during periods in which these institutions were
experiencing outbreaks.50 A detailed outbreak investigation
suggested that some excess mortality may be associated with
drugs used frequently in the elderly.51

In addition to causing severe illness in hospitalized in-
dividuals, norovirus may also spread rapidly throughout facil-
ities, leading to high attack rates. A recent study demonstrated
that the average interval of time from the infection of one
patient to another (i.e. the serial interval) was 1.86 days.52

This study also provided evidence that proximity (i.e. occu-
pying a bed in the same bay as an infected patient) was a risk
factor for infection in patients. Since nurses and other
healthcare staff also work in close proximity to patients, the
virus commonly affects staff working in outbreak wards. In one
outbreak in a US tertiary care hospital, 105 healthcare workers
in two separate units became ill, of whom 13 visited the
emergency department or were hospitalized for their condi-
tion.53 Given the high levels of contact in healthcare settings,
defining the relative role of staff and patients, both symp-
tomatic and asymptomatic, is a critical question for norovirus
transmission. A modelling study of a series of outbreaks in
Dutch hospitals suggests that symptomatic patients, rather
than asymptomatic healthcare workers, are the main drivers of
transmission.54

Current prevention and control measures for norovirus aim
to minimize the risk of introduction and transmission of the
virus in healthcare settings.55,56 The recommendations for
prevention and control are summarized in Box 1.57 One
particularly controversial control measure is the closure of
hospital wards or units to new admissions. This is a costly
measure from an economic perspective and disruptive to the
provision of healthcare services. The efficacy and cost-
effectiveness of ward closure remain a subject of debate,
although there is some evidence suggesting that rapid imple-
mentation of control measures reduces the overall duration
and final outbreak size.58

A. Kambhampati et al. / Journal of Hospital Infection 89 (2015) 296e301 297



Download English Version:

https://daneshyari.com/en/article/6122105

Download Persian Version:

https://daneshyari.com/article/6122105

Daneshyari.com

https://daneshyari.com/en/article/6122105
https://daneshyari.com/article/6122105
https://daneshyari.com

