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Changes in norovirus incidence in Victoria, Australia, 2022: are we back to normal yet after COVID?
Leesa D Bruggink, Bruce Thorley
Abstract
There were 108 norovirus-positive outbreaks in 2022, with 45 (41.7%) occurring during the first quarter (Q1), January–March. Aged care facilities accounted for 44.4% of norovirus-positive outbreaks; 43.5% were in childcare settings. Overall, the GII.P31/GII.4 genotype was the most common, involved in 39.4% of outbreaks; however, there were shifts in the most common genotype across the year. In Q1, the GII.P31/GII.4 genotype accounted for 73.3% of typed outbreaks, but by Q3 (July–September) the GII.P7/GII.6 was the most prominent genotype at 45.0%. In Q4 (October–December), the dominant genotype had changed again to GII.P16/GII.4 (52.6%). While the incidence of norovirus outbreaks in 2022 was average regarding overall prevalence and genotype diversity, there are still ongoing effects from the coronavirus disease 2019 (COVID-19) pandemic in relation to seasonality, outbreak demographics and specimen referral.
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Noroviruses are non-enveloped single stranded ribonucleic acid (RNA) viruses that can cause gastroenteritis in individuals of all ages, primarily transmitted person-to-person with a faecal-oral pathway.1 Norovirus infection is recognised as a major cause of morbidity and mortality globally and is estimated to annually cause 212,000 deaths.1 Viral particles are particularly resilient, able to withstand temperatures from freezing to 60 °C as well as exposure to alcohol disinfectants.1 This has implications for the ease of transmissibility and difficulty in ensuring effective disinfection of surfaces when contamination has occurred. 
Ten norovirus genogroups 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, globally accounting for approximately 93% of infections.1 
Norovirus incidence has been shown to occur all year round, with a baseline in Victoria, Australia, of up to nine norovirus positive outbreaks per calendar month.2 Most locations, including Europe and the United States of America, present with a yearly autumn/winter peak,3–6 although in Australia and New Zealand there is a tendency to have a spring/early summer peak.2,7,8 Additionally, the years when a new pandemic strain has emerged are associated with a larger number of outbreaks than non-pandemic years.3
Gastroenteritis outbreaks are reported to the Victorian Department of Health and faecal specimens are 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 within 72 hours of each other (that cannot be explained by medication or other medical conditions) in a setting that makes epidemiological sense’.9 In 2022, there were 814 gastroenteritis outbreaks notified in Victoria, and VIDRL received 398 faecal specimens from 155 outbreaks. The percentage of outbreaks with specimens referred in 2022 (19.0%) was down from the 2017–2019 average (29.9%) by about a third, even though notifications were increased above the 2017–2019 yearly average of 674 notifications (Table 1). A higher proportion of outbreaks were notified from childcare settings in 2022; however, a similar level of reduced referral was seen for all setting types, including childcare.
Table 1: Gastroenteritis outbreak notifications in Victoria, Australia, 2017–2019 and 2022
	Year
	Number of gastroenteritis outbreak notifications
	Number of gastroenteritis outbreaks with specimens received (%)

	2017
	825
	260 (31.5%)

	2018
	570
	159 (27.9%)

	2019
	628
	186 (29.6%)

	3-year average 2017–2019
	674.3
	201.7 (29.9%)

	2022
	814
	155 (19.0%)


Norovirus is detected using a commercial real-time reverse transcription polymerase chain reaction assay (RT-qPCR), RIDAGENE Norovirus I & II, R-Biopharm, PG1415.10 At least one specimen received from each norovirus-positive outbreak undergoes genotyping for epidemiological purposes. From a given outbreak, specimens chosen for genotyping have the lowest cycle threshold and therefore potentially the highest viral load and test sensitivity. Genotyping is performed on 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 for public health surveillance purposes and specimens are deidentified, representing a low risk that is exempt from needing human ethics approval.
In 2022, of the 155 outbreaks with specimens received at VIDRL, norovirus was detected in 108 (69.7%). Norovirus genogroup II (GII) was detected in 87 outbreaks (80.6%), norovirus genogroup I (GI) in 16 outbreaks (14.8%) and both GI and GII norovirus in five outbreaks (4.6%). The monthly distribution of norovirus positive outbreaks, along with a breakdown of their settings, is shown in Figure 1. In 2022, 41.7% of norovirus positive outbreaks occurred in January–March (Q1). 
Figure 1: Monthly norovirus positive outbreaks in Victoria, Australia, in 2022a
[image: A monthly stacked bar graph of norovirus incidence in the 2022 calendar year, broken into setting categories aged care, childcare, healthcare and community (other). For the 2022 calendar year, 41.7% of norovirus positive outbreaks occurred in Q1 2022 (Jan – Mar). This was followed by a dip in norovirus outbreaks in Q2, and another increase in Jul – Aug. However, a sharp drop off occurred for Sep – Oct, but norovirus incidence was rapidly rising again by December.]
a	The category ‘Healthcare’ includes disability care facilities and hospital wards. The category ‘Community (other)’ includes gatherings, restaurants, camps and military barracks.
The predominant setting for norovirus-positive outbreaks in 2022 was aged care (44.4%; n = 48), closely followed by childcare centres (43.5%; n = 47) and then community settings (9.3%; n = 10). Norovirus outbreaks at healthcare settings (other than aged care) were still infrequent (2.8%; n = 3), most probably due to continued COVID-19 precautions such as visitor restrictions/requirements and enhanced cleaning processes. In the years immediately preceding the start of the COVID-19 pandemic (i.e. 2017–2019), approximately two thirds of norovirus outbreaks detected at VIDRL were from aged care settings (67.3%), followed by childcare (13.4%) then community settings (11.2%) and healthcare other than aged care (8.0%).
In 2022, at least one specimen was typed from 100 of the 108 outbreaks with norovirus detected by RT-qPCR. Norovirus from eight outbreaks could not be typed due to a low viral load as evidenced by a high cycle threshold value in the RT-qPCR assay. Monthly genotyping results are displayed in Figure 2. The predominant genotype for the year was GII.P31/GII.4 (39.4%); however, the dominant genotype varied across the year. In Q1 (January–March), the GII.P31/GII.4 genotype accounted for 73.3% of typed outbreaks, but by Q3 (July–September) the GII.P7/GII.6 was the most prominent genotype at 45.0%. In Q4 (October–December), the major genotype was GII.P16/GII.4 (52.6%), which was the dominant genotype pre-pandemic in 2019 and early 2020.
Figure 2: Monthly norovirus genotyping results in Victoria, Australia, in 2022a
[image: A monthly 100% stacked column graph of norovirus genotypes in the 2022 calendar year, broken into genotype categories GII.P31/GII.4, GII.P7/GII.6, GII.P16/GII.4, other GII and GI. The dominant genotype varied across the year. In Q1, the GII.P31/GII.4 genotype accounted for 73.3% of typed outbreaks, and this petered out into Q2. But by Q3, the GII.P7/GII.6 was the most prominent genotype at 45.0%. In Q4, the dominant genotype had changed again to GII.P16/GII.4 (52.6%). A low number of “Other GII” and “GI” persisted across the year in most months.]
a	The first half of the genotype designates the typing of the polymerase region and the second half the capsid region (i.e. polymerase/capsid). The ‘Other GII’ combined category includes eight separate genotypes. The ‘GI’ combined category includes four separate genotypes.
As noted previously, the number of norovirus outbreak notifications in 2022 was higher than the three-year average for the years just prior to the COVID-19 pandemic; however, the percentage of outbreaks with specimens referred to VIDRL was down. This study is limited, in that there is no way to know if sample referral was reduced due to a continued shift in focus to COVID-19 during this period, or because of ‘testing fatigue’ of institutes and individuals. As this reduction was observed across all setting types, including both the two main settings, aged care and childcare, it is not a result of demographics.
With the lifting of non-pharmaceutical interventions (such as lockdowns, mask wearing and social distancing) used in the response to COVID-19, there was considered to be a risk of resurgence of other infectious diseases.11 Such an increase was forecast in England, where modelling predicted that the annual norovirus incidence may be double that of a typical season, due to low levels of norovirus incidence during 2020–2021 resulting in a largely susceptible population, and that out of season and/or particularly intense outbreaks of disease could occur.12 To an extent, this has been reported in Victoria with a large increase of norovirus outbreaks in childcare at the start of 2021 when general restrictions were eased.13 However, further public health restrictions were re-imposed throughout 2021 before there was a transition to the lifting of almost all restrictions by the end of that year, including the resumption of international travel. The implication was that a larger than average norovirus season could be experienced in 2022.13 While norovirus incidence in 2022 was not exceptionally high, the peak in incidence falling in Q1 was unseasonal. For the 18-year period prior to the pandemic (2002–2019), 83% of those years had a peak in norovirus incidence in the second half of the year (Q3 33%; Q4 50%), with only one year (2013) having a peak in norovirus incidence in Q1 with continued outbreaks from a late peak the previous year. There was also a renewal of norovirus genotype diversity in 2022, with 15 different polymerase/capsid genotype combinations detected, comparable to the pre-pandemic (2017-2019) average of 14.7. The 2020–2021 average was only five combinations. 
In summary, the proportion of norovirus outbreaks confirmed in 2022 was evenly divided between aged care and childcare settings, whereas prior to the COVID-19 pandemic, most norovirus outbreaks were reported from aged care facilities. While the number of gastroenteritis outbreak notifications increased in 2022 compared to pre-pandemic levels, the referral of specimens for screening and typing decreased. The referral of more specimens from gastroenteritis outbreaks is needed to determine the extent of norovirus transmission in different settings.
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