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Short Report

Changes in norovirus incidence in Victoria,
Australia, during the COVID-19 pandemic,
2020–2021
Leesa D Bruggink

Abstract
There were 142 norovirus positive outbreaks in Victoria for the 2020–2021 calendar years; however,
almost half of these (48.6%) occurred in Q1 (January–March) of 2021. For the two-year period,
69.0% of all norovirus positive outbreaks were in childcare settings, and the predominant genotype
was GII.P16/GII.2 (64.9%) followed by GII.P31/GII.4_2012 (20.9%). Norovirus incidence was particularly low in 2020 (n = 26) and close to average in 2021 (n = 116), but genotype diversity was low in
both years. With the thought that 2022 will approach a more normal aspect to socialising and travel,
norovirus incidence in 2022 may be predicted to increase above typical levels.
Keywords: norovirus, viral gastroenteritis, childcare, outbreak, genotypes, COVID-19 restrictions
Noroviruses are non-enveloped single-stranded
RNA viruses that can cause gastroenteritis
in individuals of all ages; they are primarily
transmitted person-to-person with a faecal-oral
pathway.1 They are recognised as a major cause
of morbidity and mortality globally; it has been
estimated that norovirus infections annually
cause 212,000 deaths around the world.1 Viral
particles are particularly resilient, able to withstand freezing and temperatures up to 60 °C, as
well as disinfection with alcohol.1 There are ten
norovirus genogroups that have been described,
with genogroups one (GI), two (GII) and four
(GIV) most often associated with human disease.1 However, GII noroviruses are by far the
most common, accounting for roughly 93%
of infections.1
Gastroenteritis outbreaks reported to the
Victorian Department of Health have faecal
specimens sent to the Victorian Infectious
Diseases Reference Laboratory (VIDRL) for
norovirus testing. A gastroenteritis outbreak
in a care facility is defined as two or more
residents/staff having onset of symptoms (that
cannot be explained by medication or other
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medical conditions) within 72 hours of each
other in a setting that makes epidemiological
sense.2 Norovirus is detected using a commercial quantitative real-time reverse transcription
polymerase chain reaction (RT-qPCR) assay
(RIDAGENE Norovirus I & II, R-Biopharm,
PG1415) previously evaluated at VIDRL3.
One specimen from each norovirus positive
outbreak undergoes genotyping for epidemiological purposes. The specimen chosen for
genotyping from a given outbreak is that with
the lowest cycle threshold and therefore potentially the highest viral load and test sensitivity.
Genotyping is performed in both the polymerase and capsid regions of the viral genome to
identify recombinant viruses.
All specimens included in this study were
referred from outbreaks occurring in Victoria,
Australia. Data are collected as part of routine
clinical microbiology testing and for public
health surveillance purposes, and are not identifiable to individual patients.
During 2020–2021, VIDRL received and tested
705 faecal specimens from 279 gastroenteritis
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outbreaks, with norovirus detected in 142 outbreaks (50.9%). Norovirus genogroup II (GII)
was detected in 141 outbreaks; one outbreak
had norovirus genogroup I (GI) detected. For
this two-year period, almost half of the norovirus positive outbreaks (48.6%; n = 69) occurred
during the first quarter (Q1, January–March)
of 2021, with a sharp rise in positive outbreaks
in February 2021 mainly associated with
childcare settings.
Melbourne, the capital of Victoria, Australia, in
late 2021 became regarded as the most lockeddown city in the world due to coronavirus
disease 2019 (COVID-19) restrictions. There
were six lockdowns during 2020 and 2021, with
four lasting 14 days or more.4 The longest was
111 days from 8 July 2020 to 27 October 2020.
Some of the restrictions that occurred during
these lockdowns included: all non-essential
retail, gyms and beauty closed; work from
home; online schooling; childcare only for
essential workers; restrictions on healthcare
visitors (including aged care); restaurants/cafes
takeaway only; limits on home visitors; travel

restrictions between metropolitan and regional
Victoria; mask wearing; curfew; and a 5 km
travel limit from home. Public messaging was
also prominent throughout 2020–2021, with an
emphasis on social distancing (1.5 m) and hand
hygiene. The monthly distribution of norovirus
positive outbreaks shown, along with the lockdown periods, is displayed in Figure 1.
The predominant setting for norovirus positive outbreaks during 2020–2021 was childcare
centres (69.0%, n = 98). Norovirus outbreaks at
healthcare settings (including aged care) and
community settings (other than childcare) were
fairly limited in 2020–2021. Community setting outbreaks (such as restaurants, gatherings
and schools) occurred in small numbers each
month during February–June 2021, which was
mostly free of COVID-19 lockdowns and probably reflected public confidence and ability to
socialise. Across the remainder of 2020–2021,
numbers of community-based norovirus outbreaks were almost non-existent, with only one
in October 2021, and none in 2020. Prior to the
COVID-19 pandemic, the majority of norovirus

Figure 1: Monthly norovirus positive outbreaks in Victoria, Australia, for the 2020 and 2021
calendar years, also showing periods of lockdown of 14 days or more
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outbreaks detected at VIDRL were from aged
care settings (67.3%; 2017–2019), but norovirus
outbreaks in the aged care setting remained
consistently low throughout 2020–2021 and
only accounted for 23.2% of outbreaks (n = 33).
This is probably due to COVID-19 measures
including increased diligence around hand
hygiene (which conversely young children in
childcare settings are not adept at) as well as
visitor restrictions and staff wearing personal
protective equipment. This shift in the population demographic for norovirus outbreaks
during the COVID-19 pandemic resulted in a
significant change (p < 0.05) in the age distribution of samples received, with a 2020–2021 average patient age of 48.5 years (range 0–103 years)
compared to the 2017–2019 average patient age
of 70.8 years (range 0–107 years).
Of the 142 outbreaks with norovirus detected
by RT-qPCR in at least one specimen during
2020–2021, a total of 134 were successfully
typed. Monthly genotyping results are displayed in Figure 2. The dominant genotype for

the two-year period was GII.P16/GII.2 (64.9%;
n = 87), followed by GII.P31/GII.4 (20.9%; n
= 28). However, there were shifts within this
period: 2020 started with the predominant genotype of GII.P16/GII.4 (75.0%; January–March
2020), which was also predominant throughout
2019 (54.1%). Then, after the first COVID-19
lockdown began on 30 March 2020, norovirus
incidence became almost non-existent until late
2020. When norovirus re-emerged in November,
after the second major lockdown ended on 27
October 2020, the genotype had shifted to GII.
P16/GII.2 (91.2%; November 2020 – April 2021),
which dominated through a large spike in cases
in early 2021 primarily linked to childcare centres. After further lockdowns and uncertainty
through mid-2021, the dominant norovirus
genotype shifted again to GII.P31/GII.4 (82.4%;
October–December 2021).
The 2020–2021 dominant genotype, GII.P16/
GII.2, was detected sporadically in Victoria in
previous years, but was epidemic internationally
during 2016–2017.5–7 The second main genotype

Figure 2: Monthly norovirus genotyping results for Victoria, Australia, 2020–2021a,b
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Figure 3: Comparison of monthly norovirus positive outbreaks for 2017–2021
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seen in Victoria during 2020–2021, GII.P31/
GII.4, is the 2012 pandemic norovirus strain.
It has taken over as the predominant strain in
the second half of 2021. Additionally, a single GI
norovirus outbreak was detected in November
2021. Prior to the COVID-19 pandemic, GI
noroviruses were detected in approximately
10–15% of all norovirus positive outbreaks in a
given year (2017–2019), and have been detected
almost every year since molecular testing began
in Victoria (2001), with 2020 the only exception.
The 2020 calendar year had a significantly
lower number of specimens tested (n = 236),
outbreaks tested (n = 78) and norovirus positive
outbreaks (n = 26) than the previous three-year
annual averages for these values (n = 657; n =
202; and n = 137 respectively), while the 2021
calendar year approached these averages (n =
469; n = 201; n = 116). Figure 3 provides a comparison of norovirus outbreaks by month across
2017–2021. The ultra-low outbreak numbers in
2020 were most likely due to strict COVID-19
restrictions in place for most of that year, with
Melbourne experiencing 154 days of lockdown
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in 2020 alone, across two lockdowns of 43 and
111 days,4 and with moderate levels of restrictions continuing outside of the strict lockdowns.
Such restrictions also occurred in 2021 (113
days total in lockdown), but on a more intermittent basis over four lockdowns, with individual
lockdowns lasting 5, 12, 14 and 82 days.4
Furthermore, norovirus genotype diversity
has decreased significantly in 2020 and 2021
compared to previous years. The 2017–2019
yearly average number of different polymerase/
capsid genotype combinations was 14. However,
in 2020 there were only four different genotype
combinations, and six in 2021. Interstate and
international travel resuming will potentially
restore the norovirus diversity circulating in the
community.
This study is limited in the sense that there is no
way to know if reporting or sample referral was
reduced due to a shift in focus to COVID-19
during this period. It is noted, however, that
there were still gastroenteritis outbreak notifications to the Victorian Department of Health
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in every month of this two-year period, as well
as samples referred for testing. Even in the five
calendar months of 2020 where norovirus was
not detected in any outbreaks, samples were
still tested from between two and eight outbreaks. This implies that the reporting process
and sample referral system was still operational.
It is also worth noting that, while lockdowns
(i.e. severely restricted socialising) are the main
discussion point here, other measures taken
to reduce the spread of COVID-19 would have
had an impact on the transmission of norovirus. These include general social distancing,
improved hand hygiene (but not the use of
alcohol hand sanitiser) and quarantine for
travellers.
With the thought that 2022 may approach a
more normal aspect to socialising and travel,
with both interstate and international borders
re-opening, norovirus incidence in 2022 may
be predicted to increase. Such an increase has
been forecast in England,8 for which modelling has projected that, if adult social contact
returns completely to pre-pandemic levels, then
the annual norovirus incidence may be double
that of a typical year. This is due to recent low
levels of norovirus incidence resulting in a
largely susceptible population. The significance
of this has already been seen, to an extent, in
the large increase of norovirus in childcare at
the start of 2021 when restrictions were eased.
Further restrictions throughout mid-late 2021
transitioned to widespread opening-up at the
end of the year, combined with a shift in norovirus genotype distribution that will potentially
be amplified by importations from travel. The
implication is that we may have a larger than
average norovirus season in 2022.
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