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An outbreak of norovirus infection in a long-term care facility
in Brazil
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ABSTRACT

RESUMO

Objective: To describe a norovirus outbreak in a Brazilian longterm care facility from July 8 to 29, 2005. Methods: In the
first 48 to 72 hours after onset of symptoms in inpatients and
employees, the main infection control strategies were staff
education, emphasis on hand washing, implementing contact
precautions up to 48-72 hours after resolution of symptoms,
complete cleaning of the rooms and exclusion of symptomatic
employees from work until 48-72 hours after resolution of their
symptoms. Epidemiological and clinical characteristics of the
norovirus infections were described based on chart review.
Results: The incidence among inpatients and employees was
41.3% and 16.25%, respectively. The main symptom was diarrhea,
affecting 100% of inpatients and employees. Forty-four percent of
specimens were positive by RIDASCREEN® Norovirus analyses,
and identified as norovirus genogroup GII. Seventy percent of
inpatients were women and their age range was 51-98 years.
Inpatients had in average two comorbid conditions – 87.3% with
cardiovascular or chronic pulmonary condition and 47.6% with
dementia. There was not relapse or death. Conclusions: The early
infection-control measures associated to surveillance are required
to keep long-term care facilities free of noroviruses and to protect
those who are most vulnerable.

Objetivo: Descrever um surto de norovírus ocorrido em uma instituição
de longa permanência no Brasil, de 8 a 29 de julho 2005. Métodos: Nas
primeiras 48 a 72 horas após o início dos sintomas entre moradores
da instituição de longa permanência e funcionários, as principais
estratégias de controle da infecção foram: educação da equipe, reforço
na higienização das mãos, implementação de precauções de contato
até 48 a 72 horas após o término de sintomas, limpeza “terminal” dos
quartos dos moradores e afastamento dos funcionários sintomáticos
até 48 a 72 horas após o término dos sintomas. As características
clínicas e epidemiológicas das infecções por norovírus foram descritas
baseadas nos dados dos prontuários. Resultados: A incidência foi
41,3% entre moradores e 16,25% entre funcionários. O principal
sintoma foi diarreia, acometendo 100% dos casos; 44% das amostras
de fezes foram positivas pela análise RIDASCREEN® Norovirus, com
a identificação do norovírus genogrupo II. Setenta por cento dos
moradores eram do sexo feminino, com idade de 51 a 98 anos. Os
moradores tinham, em média, duas comorbidades, sendo 87,3% com
doenças cardiovasculares ou pulmonares e 47,6% com demência. Não
houve recidiva do surto ou óbitos. Conclusões: As medidas precoces
de prevenção associada à vigilância são estratégias que mantém as
instituições de longa permanência livres de infecções por norovírus e
protegem aqueles indivíduos mais vulneráveis.
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Study carried out at the Albert Einstein Long-Term Care Facility of Unidade Avançada Vila Mariana of the Hospital Israelita Albert Einstein – HIAE, São Paulo (SP), Brazil.
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INTRODUCTION
Noroviruses, formerly referred to as Norwalk-like
viruses, are important pathogens in hospitals and
long-term care facilities outbreaks. It is the most
common cause of gastrointestinal disease in the United
States, with an estimated 23 million cases occurring
annually(1).
Norovirus is extremely infectious and requires
a small inoculum to cause the disease (10 to 100
organisms). Transmission of noroviruses during
institutional outbreaks can occur via multiples
routes, including person-to-person contact, fecal-oral
route, consumption of contaminated food or water,
aerosolization of viral particles during vomiting and
contaminated fomites(2-3).
The incubation period of norovirus gastroenteritis
varies from 10 to 72 hours but is usually 24 to 48 hours,
and the illness often resolves with 24 to 48 hours but
it may last a week or longer. Illness is characterized
by diarrhea, vomiting, abdominal pain, malaise, and
constitutional symptoms, such as headache, low-grade
fever, chills and myalgia(4,5).
Among long-term care facility inpatients, fecal
incontinence, dementia, and immobility are common
conditions that may facilitate extensive contamination
of the environment with the fecal pathogens.
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These samples were assayed for the presence of
norovirus using the RIDASCREEN® Norovirus kit
(R-Biopharm AG, Darmstadt, Germany) following the
manufacturer’s instructions, and reverse transcriptionpolymerase chain reaction (RT-PCR). The nucleotide
sequence of polymerase chain reaction (PCR) (cDNA)
products for norovirus was determined with the BigDye terminator cycle sequencing kit and an automated
ABI Prism 377 (PE Applied Biosystems, Inc., USA).
For the environment research, samples of water,
milk, yogurt, cheese, cakes, salad, potatoes, rice, and
other foods were analyzed for culture of Bacillus cereus,
Salmonella spp., Staphylococcus aureus, Clostridium
spp., and yeast.

RESULTS
The outbreak occurred from July 8 to 29, 2005, involving
95 cases (62 inpatients and 33 employees). Figure 1
shows the cases for inpatients and employees.

OBJECTIVE
To describe the characteristics of a norovirus outbreak
in a Brazilian long-term care facility using epidemiologic
and molecular diagnostic methods and to propose
preventive actions.
METHODS
In July 2005, gastroenteritis outbreaks were notified
to the Infection Control Service of the Albert Einstein
Long-Term Care Facility, São Paulo, Brazil. This site
housed 150 inpatients with 40 clinical staff.
For the purpose of this study, the outbreak was
defined as 3 or more related cases with acute onset
of diarrhea (2 or more episodes in 24 hours). The
Kaplan criteria were used for diagnosis of presumptive
norovirus infection, including negative stool cultures
for bacterial pathogens, vomiting in more than 50% of
cases, an incubation period of 24-48 hours, and a mean
or median illness duration of 12-60 hours(1).
Stool samples were collected for culture of
Campylobacter spp., Salmonella spp., Shiguella spp.,
Staphylococcus aureus, Vibrio spp., Yersinia enterocolitica,
enteropathogenic Escherichia coli, and antigen detection
for rotavirus. Ova and parasites were detected by direct
microscopy.

Figure 1. The epidemic curve of the norovirus outbreak in employees and
inpatients.

Stool samples from patients with acute gastroenteritis
(eight inpatients and one employee) were sent to the
Enteral Virus Laboratory of the Instituto Adolfo Lutz,
São Paulo, Brazil, to identify the outbreak agent. Among
the nine specimens analyzed by RIDASCREEN®
Norovirus, 4 (44.4%) were positive, and identified as
norovirus genogroup GII by RT-PCR using the MON
431-433 primer pool. The PCR products (n = 3)
were analyzed by gene sequencing and confirmed as
genogroup GII. Comparison of the sequences obtained
with those available in GenBank is the method of choice
for genome analysis and characterization of norovirus
genogroups according to the proposed classification(6).
Assays for rotavirus, as well as culture of bacteria and
tests for parasites were negative. Of all environmental
samples tested, the cultures of water were positive for
Pseudomonas aeruginosa.
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Among the inpatients, 70% were women and the
age range was 51 to 98 years (median age 83 years).
Thirty-five percent of these cases were completely
dependent for daily activities. Inpatients had a median
of two comorbid conditions (range of 0 to 6), 87.3% with
cardiovascular or chronic pulmonary condition, 47.6%
with dementia, 27% with diabetes, and 12.7% with any
gastrointestinal disorder.
Among the employees, 87% were women and ages
ranged from 21 to 53 years (median age 25 years).
The main clinical feature was diarrhea, which
affected 100% of inpatients and employees. Besides, the
others symptoms included nausea or vomiting (50.4%).
The median duration of clinical symptoms was one day
(range of one to three days).
Attack rates among inpatients and employees were
41.3% and 16.25%, respectively. During the outbreak
period, neither inpatient nor employees were transferred
to the emergency department of the acute care hospital,
and there was no death. There was no relapse in this
outbreak.
Within 48 to 72 hours, initial infection control
strategies were implemented including the report
of outbreak to the Public Health authorities, staff
education and involvement in infection prevention,
reinforcement of hand washing – alcohol-based hand
rub was available at every bedside, implementation
of contact precautions for all inpatients until the
individual was asymptomatic for 48-72 hours, use of
mask when assisting vomiting inpatients or cleaning
soiled fomites and guarantee of clean water supply,
changing the water contaminated with Pseudomonas
aeruginosa and using only bottled mineral water.
Terminal cleaning of the rooms was performed
using 1:50 hypochlorite (bleach) to water solution
in all frequently touched surfaces and exclusion
of symptomatic employees from work until 4872 hours after resolution of their symptoms. The
recommendation for hand washing was the following:
to use liquid soap from a pump and water for 1 minute,
to rinse for 20 seconds, and to dry with disposable
paper towels, according to review of the infection
control in other norovirus outbreaks(1).

DISCUSSION
Noroviruses are currently recognized by far as the
most common viral cause of gastroenteritis. Due to
short-term symptoms, the lack of easy diagnostic
techniques, and insufficient clinical documentation
at the long-term care facility combined with limited
ability to conduct direct inpatient interviews may have
resulted in underestimate of the attack rate among
inpatients(7).
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In the present study, only 4 of 96 cases tested
positive for norovirus. During an ongoing outbreak,
it is not possible to obtain stool specimens from all
patients involved; patients caring for themselves
often forget to obtain specimens or in short course of
infection might not provide an opportunity to obtain
specimens. Nevertheless, the possibility of norovirus
infection cannot be ruled out in the group of norovirus
positive cases without symptoms, because approximately
30% of infected individuals may be asymptomatic(2,8).
The PCR products were sequenced for confirmation
of the amplified products and characterization of the
genogroups of the norovirus isolates identified in the
outbreaks. On the basis of the analysis and comparison
of the nucleotide sequences of the POL region,
noroviruses are classified according to the degree of
similarity between sequences: > 85% of similarity for GI
samples and > 90% of similarity for GII samples. Most
of our samples presented more than 90% of sequence
similarity with GII samples available in GenBank,
confirming GII genogroup(9-13).
Norovirus gastroenteritis, although generally a mild,
self-limited disease, can be less benign when patients
are older, immunocompromised or with cardiovascular
disease. Complications may include acute renal failure,
rejection, arrhythmias, hypokalemia, and chronic
diarrhea. In our outbreak, there was no complication
and death among the cases(14).
The person-to-person transmission may have
played an important role in our outbreak. Inpatients
and employees in long-term-care facilities usually have
frequent contact during meals and others activities.
Airborne or fomite transmission may also facilitate the
spread of the virus during outbreaks. Such hypothesis is
confirmed by the attack rate in the employees working
in close contact with inpatients(5,14).
The presence of contamination by Pseudomonas
aeruginosa in water supply was not the cause of
this outbreak, because in our microbiological analysis
among inpatients and employees it was not the causative
agent of this infection.
Although the data on alcohol-based cleansers suggest
that they are insufficient for noroviral disinfection, the
use of alcohol hand rubs in our outbreak contributed
to reinforcement of hand hygiene and other precaution
measures.
The main focus of controlling this outbreak were
staff education, hand hygiene, implementation of
contact precautions and having employees not back
to work until 48-72 hours after their symptoms were
resolved(14,15).
This investigation had several limitations. The hand
hygiene practice was not audited. No specific test for
novovirus was performed on environmental samples,
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limiting the knowledge of the outbreak source. However,
we believe that environmental surface contamination
may have played a significant role in the persistence of
this outbreak, due to presence of fecal incontinence,
immobility, and dementia among inpatients. Besides, the
ability of noroviruses to persist in the environment for
perhaps even three to four weeks may have contributed
to the high number of outbreaks(14).
Prevention and control efforts should focus on the
potential transmission modes suggested by epidemiologic
investigation. Aggressive interventions at the onset of
an outbreak may be necessary to reduce both morbidity
and cost. Therefore, combating this common infection
requires marked diligence in public health education and
infection-control measures. Vigilance in surveillance,
isolation, and disinfection is required to keep the longterm-care facilities free of noroviruses and to protect
those who are most vulnerable.

CONCLUSIONS
The clinical and epidemiological characteristics of the
norovirus outbreak were identified and preventive
actions were proposed.
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