Original Papers

Norovirus outbreak in Australian

Army personnel visiting Brisbane,
Queensland, February 2007

1) Dr Dale L. Thomas, MBBS, MPH, FRACGP, MRACMA, Lieutenant Commander, RANR. 2) Dr Alison E. Thomas, MBBS,

DipAvMed, FRACGP Lieutenant Commander, RANR.

Abstract

In February 2007, there was an outbreak of gastroenteritis in a group of Townsville-based Australian Regular
Army personnel visiting Gallipoli Barracks in Brisbane, Queensland. Of the 23 patients hospitalised, the
majority presented with fevers, vomiting, abdominal cramps and diarrhoea. One patient’s presentation mimicked
acute appendicitis and he underwent appendicectomy. Stool specimens were negative for parasitic and bacterial
pathogens; however, two of the later cases were confirmed as having Norovirus infection. The characteristics
of the remaining cases were consistent with Norovirus infection. To our knowledge this is the first reported
Norovirus outbreak in Australian Defence Force (ADF) personnel.

Background

Noroviruses are an important cause of epidemic
gastroenteritis in both children and adults,
particularly in settings such as refugee camps
and natural disasters that are characterised by
overcrowding and poor sanitation!. Outbreaks have
been reported in passenger cruise ships, nursing
homes and youth summer camps in the United States
of America (US). Norovirus infection is thought to have
been a major cause of morbidity amongst the 240,000
people evacuated from Louisana to Texas following
Hurricane Katrina in September 20052. It is thought
that around 90% of all epidemics of non-bacterial
gastroenteritis in the US are caused by Noroviruses®.

Amongst military populations, Norovirus outbreaks
have been described in forces from the US, Israel,
the Netherlands and the United Kingdom in both
maritime and land theatres of operations, as well as
in military training establishments*!°. Attack rates
of up to 25% were reported in one study®. Although
the clinical manifestations are usually self-limited
within 48 hours for affected individuals, a Norovirus
outbreak can impact significantly on the operational
effectiveness of military forces.

We were unable to identify any previous reports in the
medical literature of Norovirus outbreaks amongst
ADF personnel. There was a later Norovirus outbreak
reported in the news media in March 2007 at a Royal
Australian Air Force (RAAF) base in Adelaide, South
Australia®.
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Case Report

Chronology. In early February 2007 members of an
Australian Regular Army infantry company travelled
bycommercialairlineflight fromTownsville to Brisbane
to conduct training at Gallipoli Barracks. During the
flight, a soldier was noted to be unwell with vomiting.
That evening a 25-year-old male presented to Gallipoli
Barracks Health Centre and, following assessment by
a general medical practitioner, he was admitted to the
ward for observation and rehydration.

On the following day, nine members of the same
unit presented with various combinations of
vomiting, diarrhoea, abdominal discomfort and
fever. Anecdotally it was reported that most of these
cases had been seated near the index case on the
aircraft. Seating on the aircraft had been allocated in
alphabetical order, and the surnames of eight of these
nine early cases were clustered between the letters H
and O. Although suggestive, it is unclear whether this
seating pattern contributed to the early transmission
of the illness.

Further cases were admitted over the next week,
with the final admission of a member of this group
presenting with vomiting 14 days after admission of
the index case. The chronology of case presentations
appeared to suggest an infectious cause with a
relatively short incubation period (see Figure 1). In
total, 23 members of the group were admitted with
presumed infectious gastroenteritis. Anecdotal reports
from patients admitted to the ward suggested that,
within the visiting group, there were additional cases
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who chose to self-manage their symptoms within the
barracks accommodation and did not seek medical
attention.
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Figure 1. Frequency of admission of suspected Norovirus
cases.

Clinical Features. All cases in the group were male.
The average age of patients was 25 years, with a
range from 19 to 43 years of age. Most of the 23 cases
were characterised by vomiting, fever and/or non-
bloody diarrhoea. One case had prominent arthralgia
and another had cervical lymphadenopathy. These
features are summarised in Table 1.

n (%)
Vomiting 19 (83)
Fever 17 (74)
Diarrhoea 16 (70)

Severe abdominal pain | 1 (4)

Lymphadenopathy 14)
Arthralgia 1@4)

Table 1. Clinical Features.

One soldier from the visiting group, a 19-year-old male,
presented with severe abdominal pain associated
with moderate neutrophilia (total white cell count
[WCC] 14.9; neutrophil count 13.4 x 10°/L). He was
referred for surgical assessment and later underwent
appendicectomy. Histology showed a non-inflamed
appendix with no evidence of malignancy. This case
was later included in the group of presumed cases of
infectious gastroenteritis.

Treatment of the other 22 cases was symptomatic,
with antipyretic and antiemetic medications as well
as oral and, in some cases, intravenous rehydration
fluids. The mean length of hospital stay was 1.3
nights. The most consistent clinical feature was the
prompt resolution of symptoms within 48 hours of
admission.

Laboratory Findings. Stool examination for ova, cysts
and parasites with culture for bacterial pathogens was
negative in four of four specimens. Later specimens
were also tested for enteric viruses; none was positive
for Rotavirus or Adenovirus. Both of two stool
specimens collected from cases presenting later in the
outbreak (the 18th and 22nd of 23 cases admitted)
tested positive by PCR for Norovirus. Serological
testing for Norovirus was not available.

Haematology results are summarised in Table 2. Mild
lymphopenia was seen in eight of nine patients who
had haematology testing performed, with lymphocyte
counts ranging between 0.5 and 1.2 (normal range
[NR] 1.5 t04.0x 109/L). Two of these eight patients had
mild to moderate neutrophilia of 8.5 and 13.4, while
one had a mild eosinophilia. Total WCC was elevated
only in the patient who underwent appendicectomy.
One patient was noted to have a mild anaemia, with
a haemoglobin level of 128 at presentation, which
had normalised five days later to a level of 150 g/L.
Other haematological parameters were within normal
limits, and there were no significant biochemical
abnormalties.

Public Health Considerations. On the second
day of the outbreak, technicians from the local
Army environmental health platoon conducted an
investigation aiming to identify the cause of the
outbreak. It was considered likely that the responsible
pathogen had been spread onboard the commercial
aircraft prior to arrival in Brisbane. It was assessed as
unlikely that a food-borne pathogen was responsible.
There were no secondary cases of gastroenteritis
identified among hospital visitors and staff.

Observed Normal range Units n (%) observed
values outside NR
White cell count 59-14.9 4.0-11.0 x 10°/1 111
Neutrophils 2.8-134 20-75 x 10°/1 2 (22)
Lymphocytes 05-2.2 1.5-4.0 x 10%/1 8 (89)
Eosinophils 0.0-0.5 0.0-04 x 10°%/1 1(11)
Haemoglobin 128 — 152 130 - 180 g/1 111
n=9

Table 2. Laboratory Findings.
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Following receipt of positive Norovirus results two
weeks later, the Brisbane North regional public health
unit was notified. No cases of Norovirus infection had
been reported in the local civilian population at that
time. It should be noted that Norovirus infection is
not a notifiable condition in Australia, so infection of
civilian occupants of the aircraft cannot be excluded.

Pathophysiology of Norovirus Infection

Noroviruses — also known as Norwalk-like viruses
(NLV) - were first described in 19722, and are
classified as caliciviruses's. At a diameter of 27-
32 nm, they are among the smallest of all viruses.
Although not enveloped, they exhibit icosahedral
symmetry on immune electron microscopy (see Figure
2). Norovirus particles consist of multiple copies of a
single structural protein as well as a single-stranded
RNA genome. The viral genome was characterised in
1990, allowing the development of better diagnostic
tools such as reverse transcriptase polymerase chain
reaction (PCR)%.

Figure 2. Immune electron micrograph — obtained from
Journal of Virology 2.

The cellular site of Norovirus replication has not yet
been identified®. Histological changes are seen in the
proximal small intestine, with villus shortening, crypt
hyperplasia and infiltration of the lamina propria
with polymorphonuclear and mononuclear cells.
No changes have been described in the stomach or
colon.

Norovirus infection is characterised by sudden onset
of abdominal cramps, nausea, vomiting and non-
bloody diarrhoea®!®. Fever is present in about half of
cases. Headache, myalgia and abdominal pain are
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common. The incubation period is 18-72 hours and
the illness is usually mild and self-limiting, lasting
between one and two days®. Asymptomatic viral
shedding may persist in faeces for one to two weeks
thereafter's.

Laboratory tests are of limited value. The white
blood cell count is usually normal; rarely there is
leukocytosis with relative lymphopenia®. Faecal
microscopy shows few if any red and white blood
cells. Norovirus has never been successfully cultured
in vitro or in non-primate animal models ®. Norovirus
antibodies are found in over 80% of adults in both
developed and developing countries, although these
antibodies do not appear to confer long-term protection
against illness following further viral challenge . The
diagnosis may be confirmed using PCR detection of
Norovirus in faeces.

Discussion

To our knowledge this is the first reported Norovirus
outbreak in ADF personnel. Although Norovirus
infection was confirmed in only two cases from
this group, the chronology, clinical features and
laboratory findings were considered consistent with
Norovirus infection being the causative agent in the
remaining cases. The size of the visiting group is
unknown, which precludes calculation of an attack
rate for this outbreak. We were unable to identify any
previous reports of Norovirus infection mimicking
acute appendicitis.

The two positive Norovirus results described in this
case report only became available two weeks after the
patients had recovered from their illness. Thus the
test was useful in making a diagnosis in retrospect,
rather than being a clinically useful diagnostic
tool. US forces have deployed Norovirus PCR testing
into the field environment, in order to provide rapid
diagnostic testing that can be more clinically useful®.
PCR can also be used to identify Noroviruses by
genotype and strain, which may be useful for
epidemiological purposes and for monitoring the
spread of outbreaks.

ADF health facilities have a low threshold for
admitting unwell military personnel who are living
in barracks accommodation. This is partly to ensure
that there is a level of supervision and care for the
affected individuals, and partly to reduce the spread
of infectious disease among personnel living in close
quarters. This group of visiting personnel was living in
basic transit accommodation, with up to eight soldiers
sharing a room. These living conditions may have
contributed to the spread of Norovirus, particularly
to those cases that presented after the first few days
of the outbreak.
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It can often be challenging to identify the aetiologic
agent in outbreaks of epidemic gastroenteritis.
Analyses of a large series of cases have typically
identified a pathogen in only half of these cases, with
the majority of the remainder being attributed to
unidentified viral pathogens and toxins®'*. Although
laboratory examination of stool specimens for
parasitic and bacterial infection is readily available,
access to PCR detection of enteric viral pathogens
is more limited, and results are often only of public
health importance. At the time of the outbreak, the
state reference laboratory operated by Queensland
Health was the only provider of Norovirus PCR testing
in Queensland. Because of the difficulty in confirming
the diagnosis, it is likely that Norovirus infection is a
common but greatly under-reported cause of epidemic
gastroenteritis®.

Even with the implementation of standard precautions
against bodily fluid exposure, hospital staff are at
significant risk of becoming casualties in a Norovirus
outbreak. Noroviruses are highly contagious because
of their low infectious dose (less than 100 virus
particles), prolonged asymptomatic shedding (up
to two weeks after clinical recovery), stability with
freezing and with heating to 60 degrees Celsius,
and ability to resist chlorination (10 ppm chlorine),
acid (pH level of 2.7), ether, ethanol and detergent-
based cleaners®!>. Nosocomial transmission has
been reported in both military and civilian hospitals,
resulting in some cases in the temporary closure of
health facilities® 6.

The US Centers for Disease Control and Prevention
(CDC) advise the use of standard precautions with
carefulattention tohandhygiene practiceswhen caring
for patients with suspected Norovirus infection!”.
Hard non-porous environmental surfaces should
be disinfected with chlorine bleach at a minimum
concentration of 1,000 ppm, and for heavily soiled
surfacesupto5,000ppm. Phenolic-baseddisinfectants
at usual concentrations have only limited activity
against Noroviruses. Because Norovirus particles
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are not enveloped, most quaternary ammonium
compounds have no significant disinfectant activity
against them.

In 2007 a group of researchers announced plans for a
phase 1 clinical trial in humans of an investigational
Norovirus vaccine, which is delivered intra-nasally in
powdered form'®. If found to be efficacious and safe,
vaccination may offer some protection for groups
identified as being at high risk of Norovirus infection,
such as healthcare workers and military personnel.

Conclusion

This case series adds to the literature of Norovirus
outbreaks amongst military personnel. Most of the
23 cases described exhibited clinical manifestations
typical of Norovirus infection, with the exception of
the case that mimicked acute appendicitis.

There is potential for larger outbreaks of Norovirus
amongst ADF personnel, which may limit their
operational effectiveness. There remain significant
challenges in the early detection and containment of
outbreaks, particularly in deployed environments.
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