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[bookmark: _Toc239842414]Abstract
This report describes influenza surveillance activities in Australia in 2022 to 2023. Data were extracted from several sources constituting the National Influenza Surveillance Scheme.
Following the relaxation of public health and social measures which had been applied in Australia in response to the coronavirus disease 2019 (COVID-19) pandemic in 2020 and 2021, the influenza seasons in 2022 and 2023 were characterised by high activity overall, with 1.4 and 1.8 times the number of laboratory-confirmed influenza notifications than those of the 2015–2019 pre-pandemic five-year mean, respectively. There were differences in the timing of the 2022 and 2023 influenza seasons compared to most pre-pandemic years, with earlier season starts and earlier peaks (approximately six to eight weeks earlier than in pre-pandemic years). There was also considerable variation in the timing of peak influenza activity between the states and territories, particularly in 2023. Notification rates were highest in the 5–9 years age group, with rates in this age group about two and a half times as high in 2022 and three times as high in 2023 as the overall notification rate in the corresponding years.
Influenza A(unsubtyped) comprised most notifications in 2022 and 2023. Of the remaining samples, influenza A(H3N2) was dominant in 2022; however, in 2023, there was substantial circulation of influenza B, which predominantly affected children and younger adults, and of A(H1N1).
Sentinel surveillance supports the assessment that both the 2022 and 2023 influenza seasons were characterised by early, high activity. High notification rates were also reflected in increased sentinel hospital admissions with confirmed influenza in 2023, particularly among children. The burden placed on sentinel hospitals due to people admitted with influenza was moderate in 2022 but high in 2023. Severity, measured through the proportion of patients admitted to sentinel hospital intensive care units, was moderate in both years and consistent with historical estimates. Influenza was recorded as the underlying cause of death in 0.16% of all deaths that occurred in 2022, and 0.24% of all deaths in 2023. 
Overall, the 2022 influenza season had high activity with low-to-moderate severity, while 2023 had high activity with moderate severity.
Keywords: influenza; surveillance; influenza-like-illness; sentinel surveillance
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Influenza or ‘the flu’ is a common, infectious respiratory disease. Influenza viruses spread from person to person by aerosolised droplets, commonly produced when an infected person coughs or sneezes. Typical symptoms usually begin around two days after being infected and include a sudden onset of fever, cough, headache, myalgia, fatigue, sore throat, and a runny nose.1,2 Most people recover within a few days without needing medical care; however, influenza can cause severe illness, hospitalisations for pneumonia and other complications, or death, particularly in high-risk groups.2 Individuals most at risk of severe influenza include young children; people who are pregnant; older people (those of age 65 years and over); people with chronic illnesses; and people who are immunocompromised. Vaccination is the best way to prevent influenza and its complications.2
Influenza types A, B, and C are known to cause respiratory illness in humans. Influenza A and B viruses cause seasonal epidemics, while type C is detected less frequently and is usually associated with mild infections.1 There are two forms of influenza reported globally: epidemic (seasonal or interpandemic) caused by types A and B, and sporadic pandemics caused by type A viruses.1,2 Influenza A viruses are further classified into subtypes based on the combinations of the haemagglutinin (HA) and neuraminidase (NA) viral surface proteins. The influenza B viruses are further classified into lineages rather than subtypes.1 
In temperate climates, seasonal influenza epidemics occur mainly during winter, while in tropical and sub-tropical regions, influenza may occur throughout the year resulting in multiple peaks in a season or extended periods of activity.2 In temperate regions of Australia, the influenza season usually occurs from April or May to the end of October, with notifications historically peaking in August. However, influenza activity varies from year to year. Australia experienced moderate influenza seasons from 2011 to 2016, mild activity in 2018, and high influenza activity in 2017 and 2019, with the 2019 season having the highest number of influenza notifications since the 2009 influenza pandemic.3,4 In years prior to 2020 (with the exception of 2008 and 2015), influenza A has been the predominant type circulating in Australia. The prevalence of influenza subtypes A(H1N1)pdm09 and A(H3N2) has alternated over time, with each becoming the most frequently identified subtype at different periods.3,4
In 2020–2021, a range of public health and social measures (PHSMs) were instituted across Australia to reduce the importation and spread of coronavirus disease 2019 (COVID-19). These measures effectively interrupted influenza circulation during this time.5–7 Laboratory-confirmed influenza notifications in 2020–2021 were the lowest reported to the National Notifiable Diseases Surveillance System (NNDSS) since influenza became nationally notifiable in 2001. Very low influenza activity was also observed in community sentinel surveillance systems in 2020–2021.8 As influenza activity was atypically low and not representative of normal seasonal patterns in 2020–2021, these years are generally not included in historical analyses or in the five-year mean utilised in this annual report.
Data are reported from each state or territory health department to the NNDSS. In Australia, the epidemiology of influenza is further informed by a number of different complementary systems based in the community, primary care, hospitals and laboratories, as well as by data from the Australian Bureau of Statistics which includes officially reported deaths. This report provides an overview of these national influenza surveillance data from 1 January 2022 to 31 December 2023. 
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Data for this report were based on the following influenza surveillance sources:
notifications of laboratory-confirmed influenza required by legislation in all states and territories, and notified to the NNDSS;
subtype and lineage data of circulating influenza viruses, provided by the World Health Organization Collaborating Centre for Reference and Research on Influenza (WHO CCRRI); 
consultation rates for influenza-like illness (ILI) and respiratory virus detection in sentinel general practices, provided by the Australian Sentinel Practices Research Network (ASPREN);
weekly percentages of participants reporting fever and cough and absence from work or normal duties, from the online community survey FluTracking;
hospitalised cases of influenza from 22 sentinel hospitals across Australia, through the Influenza Complications Alert Network (FluCAN); and
mortality data from the Australian Bureau of Statistics (ABS). 
Healthdirect Australia data on ILI trends are not presented in this report due to the establishment and operation of the National Coronavirus Helpline during 2020 and 2021. The National Coronavirus Helpline provided COVID-19 health advice, and as a result diverted people with ILI away from Healthdirect telephone and online services. 
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NNDSS
In 2022–2023, laboratory-confirmed influenza was a notifiable disease under state and territory legislation in all jurisdictions. Notifications were sent to NNDSS for national collation, analyses and reporting. In this report, data were analysed by the date of diagnosis, which is the earliest of the dates of symptom onset, specimen collection, or case notification. Age, sex, Indigenous status, virus subtype, the jurisdiction of residence, hospitalisation, and other outcomes, are included in NNDSS notifications where data are available. 
WHO CCRRI
The WHO CCRRI are located in Melbourne (Australia), Beijing (China), Tokyo (Japan), London (the United Kingdom), and Atlanta (the United States of America), and are part of the WHO Global Influenza Surveillance and Response System (WHO GISRS). The WHO Collaborating Centres are responsible for analysing influenza viruses collected through an international surveillance network involving 142 national influenza centres across 115 countries.9 The Melbourne centre analyses viruses received from Australia and from laboratories in the Asia-Pacific Region. Virus isolates are analysed antigenically, and a geographically and temporally representative number of viruses, together with any strains demonstrating uncharacteristic reactions during antigenic characterisation, are further analysed by genetic sequencing of the viral HA and NA genes.
Virological, serological, and epidemiological data form the basis from which the WHO makes recommendations in February (for the northern hemisphere) and in September (for the southern hemisphere) on which strains should be included in the influenza vaccine for the following influenza season. The WHO vaccine recommendations are made in the context of strains that are antigenically 'like' laboratory reference strains that are named according to a standard nomenclature for influenza viruses. This nomenclature is based on the virus type, place of isolation, sequential number, year of isolation, and the subtype of the HA and NA genes (for influenza A). National and regional committees (such as the Australian Influenza Vaccine Committee) then translate the WHO recommendations into actual virus strains acceptable to regulatory authorities and vaccine manufacturers.
Sentinel general practice surveillance
Sentinel general practice (GP) surveillance schemes for influenza monitor clinical consultations for ILI, defined as any presentation with fever, cough and fatigue, and collect swabs from patients with ILI to inform virological surveillance of influenza. In Australia, ASPREN, a network of sentinel GPs, collects ILI data from over 300 providers across all states and territories. ASPREN reports ILI rates throughout the year, and provides annual vaccine effectiveness estimates and data to the WHO CCRRI.
FluTracking
FluTracking is a community-based surveillance system that monitors the transmission, impact and severity of respiratory illness in the community. It involves volunteer participants from across Australia completing an online weekly survey, which collects data on symptoms, absence from work or normal duties, healthcare presentation, self-reported testing, and annual influenza, 
COVID-19, and RSV vaccination. Prior to 2020, FluTracking surveys were conducted from April to mid-October each year. In 2020, to assist with COVID-19 surveillance, FluTracking began survey collection earlier (commencing in mid-February) and expanded surveillance to year-round, with its survey continuing beyond mid-October 2020. Surveys were also modified to include COVID-19 specific questions including collection of COVID-19 vaccination status. Changes to the FluTracking survey questions are outlined in Appendix A of the FluTracking 2020–2022 report.10,11
FluCAN-PAEDS
The Influenza Complications Alert Network (FluCAN) and the Paediatric Active Enhanced Disease Surveillance (PAEDS) system are national hospital-based sentinel surveillance systems reporting data from 17 surveillance hospitals and five paediatric system sites (22 sentinel hospital sites in total). FluCAN-PAEDS collects detailed clinical and laboratory information from all patients hospitalised at participating sites with a laboratory-confirmed diagnosis of influenza to determine the burden of disease requiring hospitalisation associated with influenza, and to estimate the effectiveness of the influenza vaccine against hospitalisation with influenza. In addition, FluCAN-PAEDS also provides annual vaccine effectiveness estimates to the Global Influenza Vaccine Effectiveness (GIVE) Collaboration. Vaccine effectiveness was estimated from the adjusted odds ratio of vaccination in cases, as compared to controls. This was estimated from a logistic regression adjusting for age group, medical comorbidities, pregnancy and Indigenous status, with the analysis stratified by state and week.
Mortality
Mortality data are compiled by the ABS from information provided by the state and territory Registrars of Births, Deaths and Marriages. The tenth revision of the International Classification of Diseases and Related Health Problems (ICD-10) was utilised to code and estimate influenza deaths. In this report, deaths with an underlying cause of influenza (ICD-10 codes J09–J11) or pneumonia (ICD-10 J12–J18) are presented. The expanded range of codes, J09–J18, correlates with previous versions of ICD-10 codes J10–J11.
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The 2022 and 2023 influenza seasons commenced approximately six to eight weeks earlier than observed in most pre-pandemic years, with increased activity commencing in April and March respectively. In 2022, notifications peaked in June and decreased rapidly in July. In 2023, activity also peaked in June; however, notifications remained elevated across October to December (Figure 1). Most sentinel data sources tracked below or similar to trends seen in previous years during the main seasonal period, despite the early onset and differing season lengths.
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There were 233,451 and 289,153 laboratory-confirmed influenza cases notified to the NNDSS in 2022 and 2023, respectively (compared to 313,470 cases in 2019 and 58,869 cases in 2018). Notifications in 2022 and 2023 were 1.4 times and 1.8 times as high as the five-year mean number of notifications (n = 163,003) for 2015–2019, respectively. 
In 2022, influenza notifications increased sharply from April to a peak of 29,621 notifications per week in mid-June, followed by a sharp decline in July with influenza notifications returning to interseasonal levels by September 2022. There was a minor increase in December 2022 with notifications remaining slightly elevated, but still at low interseasonal levels, for the 2022–2023 interseasonal period. Compared to previous seasons, the 2022 influenza season was relatively short, lasting for about 15 weeks (Figure 1).
In 2023, a clear increasing trend for influenza notifications began from March. The increasing trend was not as steep or pronounced as in 2022 and notifications rose to a peak of 18,217 notifications per week in late June. The June peak was followed by a decreasing trend from July to September, which was not as pronounced as the 2022 decrease. The 2023 season was also characterised by extended activity. Between October and December, influenza notifications remained elevated well above historical interseasonal levels, with an average of 3,600 notifications per week, almost three times as high as the five-year mean for the corresponding period in 2015–2019. The 2023 season lasted for approximately 29 weeks, which is consistent with pre-pandemic years such as 2019 (24–25 weeks). The number of influenza notifications reported to the NNDSS in 2023 was the second highest since influenza became nationally notifiable in 2001, following the highest number of influenza notifications observed in 2019 (n = 313,470).
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The seasonal peak of influenza notifications in 2022 and 2023 occurred approximately six to eight weeks earlier than in pre-pandemic years when the season peak usually occurred in mid-August, except for the 2019 season which also peaked earlier. In both 2022 and 2023, the numbers of notifications from May to June were consistently higher than in the corresponding months of previous years (Figure 1). 
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[bookmark: _Toc239842144]Figure 1: Laboratory-confirmed influenza notifications by year and month of diagnosis overlaid with public health and social measures introduced in response to the coronavirus disease 2019 (COVID-19) pandemic, Australia, 2017–2023
[image: Figure 1: A bar chart showing all laboratory-confirmed influenza cases notified in Australia, by year and month of diagnosis, from January 2017 to December 2023. The y-axis (left) shows the number of notifications, ranging from 0 to 120,000, and the x-axis (horizontal) shows the month and year of diagnosis. Each bar represents the number of confirmed influenza cases reported in a given month. The chart displays recurring mid-year peaks in notifications in all years except 2020–2021, with the most prominent peak occurring in June 2022. ]
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The largest proportions of laboratory-confirmed influenza notifications in 2022 and 2023 were reported by Australia's most populous states, which typically report higher case numbers. In 2022, laboratory-confirmed influenza notifications from New South Wales (49.8%), Queensland (19.0%) and Victoria (15.7%) made up the largest proportion of notified cases. Similarly in 2023, the largest proportion of laboratory-confirmed influenza notifications were from New South Wales (36.2%), Queensland (25.7%) and Victoria (19.4%) (Table 1).
However, when adjusted for population size, the laboratory-confirmed influenza notification rates ranged from 463 cases per 100,000 population in the Australian Capital Territory to 1,916 cases per 100,000 population in the Northern Territory in 2022. In contrast, in 2023, laboratory-confirmed influenza notification rates ranged from 622 cases per 100,000 population in Tasmania to 1,361 cases per 100,000 population in Queensland (Table 1). 
The national notification rate was lower in 2022 (897 cases per 100,000 population) than in 2023 (1,085 cases per 100,000 population), representing a 21.0% increase from 2022 to 2023 (Table 1).
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	Jurisdiction
	2022
	2023

	
	Notification
	%
	Rate
	Notification
	%
	Rate

	ACT 
	2,114
	0.9
	463
	4,106
	1.4
	880

	NSW 
	116,371
	49.8
	1,425
	104,648
	36.2
	1,254

	NT 
	4,794
	2.1
	1,916
	2,776
	1.0
	1,097

	Qld 
	44,436
	19.0
	835
	74,346
	25.7
	1,361

	SA 
	12,092
	5.2
	664
	22,366
	7.7
	1,207

	Tas.
	2,981
	1.3
	522
	3,567
	1.2
	622

	Vic.
	36,600
	15.7
	552
	56,154
	19.4
	824

	WA 
	14,063
	6.0
	504
	21,190
	7.3
	735

	Australia 
	233,451
	100
	897
	289,153
	100
	1,085


a	Notification rate per 100,000 population. Population data are based on the Australian Bureau of Statistics Estimated Resident Population (ERP) for 2022 and 2023, respectively. 
b	ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
The 2022 and 2023 influenza seasons differed in both timing and geographic distribution of activity. While influenza activity in 2022 was characterised by a sharp, early winter peak, 2023 showed extended activity and more geographical differences in distribution.
In 2022, most states and territories observed a short, sharp season with elevated laboratory-confirmed influenza notifications between early May and late July with an early winter peak. Notifications peaked earliest in Victoria (6,030 notifications per week in late May), with most other states and territories peaking in June. Notifications peaked the latest in Western Australia at 2,125 notifications per week in mid-July. There was limited activity outside the main winter peak (Figure 2a). 
In 2023, most states and territories observed a longer influenza season, with broader peak periods and ongoing laboratory‑confirmed notifications throughout the year. Notifications peaked earliest in Victoria in early June (2,819 notifications per week), followed by Western Australia (1,585 notifications per week) and Queensland (5,421 notifications per week). All other jurisdictions peaked in July except in the Northern Territory (Figure 2b). The Northern Territory had a small rise in notifications in early April (101 notifications per week), relatively low activity across the winter months, followed by a larger peak of 150 notifications per week in mid-November (Figure 2b). Many jurisdictions had extended plateaux in notifications across late winter and spring.

[bookmark: _Toc239842145]Figure 2a: Laboratory-confirmed influenza notifications by state or territorya and week of diagnosis, Australia, 2022
[image: Figure 2a: A set of eight bar charts, one for each Australian jurisdiction, showing laboratory-confirmed influenza notifications to the NNDSS by state or territory and week of diagnosis for the year 2022. The y-axis (left) shows the number of notifications, and the x-axis (horizontal) shows the week of diagnosis. The y-axis scale varies across jurisdictions to reflect differences in the number of influenza notifications. Footnotes clarify exclusions and definitions.]
a	ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.

[bookmark: _Toc239842146]Figure 2b: Laboratory-confirmed influenza notifications by state or territorya and week of diagnosis, Australia, 2023
[image: Figure 2b: A set of eight bar charts, one for each Australian jurisdiction, showing laboratory-confirmed influenza notifications to the NNDSS by state or territory and week of diagnosis for the year 2023. The y-axis (left) shows the number of notifications, and the x-axis (horizontal) shows the week of diagnosis. The y-axis scale varies across jurisdictions to reflect differences in the number of influenza notifications. Footnotes clarify exclusions and definitions.]
a	ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
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Age-specific notification rates for laboratory-confirmed influenza notified to the NNDSS in 2022–2023 are shown in Figure 3. The highest notification rates in both years were observed in children aged 5–9 years (2,252 cases per 100,000 population in 2022 and 3,245 cases per 100,000 population in 2023), which were respectively 2.5 and 3 times as high as the overall notification rates in the corresponding years (897 cases per 100,000 population in 2022 and 1,085 cases per 100,000 population in 2023). 
Overall, influenza notifications by sex were approximately equal for both males (47%; n = 109,114) and females (53%; n = 123,911) in 2022 and in 2023 (males 48%; n = 138,897; females 52%; n = 149,891). Age-specific notification rates were higher in males across most age groups under 15 years than in females of the same age, while notification rates were slightly higher in females across most older age groups (Figure 3). 
[bookmark: _Toc239842147]Figure 3: Age-specific notification rates of laboratory-confirmed influenza by 5-year age group and sex,a,b Australia, 2022–2023
[image: Figure 3: A bar chart showing laboratory-confirmed influenza notification rates to the NNDSS by 5-year age group and sex for 2022 and 2023. The y-axis (left) shows the notification rate per 100,000 population, and the x-axis (horizontal) shows age groups in 5-year intervals from 0–4 to 85+ years. Each age group includes four bars: two for males (dark blue for 2022 and orange for 2023) and two for females (light blue for 2022 and yellow for 2023). Footnotes clarify exclusions and definitions.]
a	Excludes 20 notifications with unknown age in 2022 and 50 notifications with unknown age in 2023.
b	Excludes 408 notifications with unknown or non-binary gender in 2022 and 327 notifications with unknown or non-binary gender in 2023.
Figure 4 shows age-specific influenza notification rates for key age groups from 2017–2023, excluding the years 2020 and 2021 due to the atypical influenza circulation during those years. Notification rates increased across all age groups in 2023 compared with 2022, with the largest absolute increases occurring in children (those aged 0–4 years and 5–9 years).
Across 2017–2019 and 2022–2023, influenza notification rates were consistently highest in children (those aged 0–4 years and 5–9 years), with particularly elevated rates in 2019, 2022 and 2023 (Figure 4). Notification rates in children aged 0–4 years and 5–9 years remained elevated in 2022 but were lower than the corresponding notification rates in 2019. In 2023, notification rates in these age groups increased considerably, reaching 2,338 cases per 100,000 population for those aged 0–4 years and 3,245 cases per 100,000 population for those aged 5–9 years, exceeding rates observed in previous years. This may reflect increased transmission or susceptibility in younger age groups following suppression of influenza circulation during the initial COVID-19 pandemic period. 
Notification rates among those aged 10–19 years increased slightly in 2022 and 2023 compared to 2019 but did not exceed 1,649 cases per 100,000 population in either year (Figure 4). In 2022 and 2023, notification rates among adults aged 20–64 years and among those aged 65 years and over decreased relative to the earlier peaks in 2017 and 2019. Notification rates among adults remained comparatively low and stable, not exceeding 780 cases per 100,000 population in 2022, and 549 cases per 100,000 population in 2023 (Figure 4). 
[bookmark: _Toc239842148]Figure 4: Age-specific notification rates of laboratory-confirmed influenza by diagnosis year,a Australia, 2017–2019 and 2022–2023
[image: Figure 4: A line graph showing laboratory-confirmed influenza notification rates to the NNDSS by age group and year of diagnosis from 2017 to 2019 and 2022 to 2023. The y-axis (left) shows the notification rate per 100,000 population, and the x-axis (horizontal) shows the year of diagnosis. Five age groups are represented: 0–4 (dark blue), 5–9 (light blue), 10–19 (orange), 20–64 (green), and 65+ (yellow). The graph illustrates annual fluctuations in notification rates across age groups, with notable peaks in specific years. Footnotes clarify exclusions and definitions.]
a	Excludes 87 notifications with unknown age (two in 2017, five in 2018, ten in 2019, 20 in 2022 and 50 in 2023).
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The completeness and reliability of Indigenous status data is low across most Australian jurisdictions, affecting the accuracy and representativeness of these estimates. In 2022 and 2023 respectively, of the total laboratory-confirmed influenza notifications, 53.9% (n = 125,728) and 56.5% (n = 163,449) had Indigenous status recorded. 
In 2022, of laboratory-confirmed influenza notifications with Indigenous status recorded, 10.4% (n = 13,076) identified as an Aboriginal and Torres Strait Islander person. In 2023, of laboratory-confirmed influenza notifications with Indigenous status recorded, 9.2% (n = 15,037) identified as an Aboriginal and Torres Strait Islander person. Influenza notification rates were 1.8 times higher in 2022, and 1.7 times higher in 2023, among those who identified as Aboriginal and Torres Strait Islander people than among non-Indigenous Australians. 
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In 2022, of laboratory-confirmed influenza notifications, 84.9% were influenza A [79.9% influenza A(unsubtyped); 4.0% A(H3N2); and 1.0% A(H1N1)pdm09]; 0.6% were influenza B; and 14.5% were untyped (Figure 5, Table 2). The high proportion of untyped influenza notifications in 2022 is likely influenced by several factors including increased influenza testing volumes relative to the pre-pandemic period; ongoing laboratory demand due to COVID-19; increased use of diagnostic assays (including multiplex respiratory panels) that do not distinguish influenza type; and other laboratory capacity constraints. In 2022, mixed influenza type A and B infections accounted for 0.1% of influenza notifications (n = 348) (Figure 5, Table 2).
In contrast, in 2023, influenza A accounted for a lower proportion of total influenza notifications at 63.0% [59.8% influenza A(unsubtyped); 0.8% A(H3N2); and 2.5% A(H1N1)pdm09], and there was a substantial increase in the proportion of influenza B (35.9%) compared to 2022 (Figure 5, Table 2). Compared with pre-pandemic years (2017–2019), the proportion of influenza B notifications in 2023 was considerably higher than in 2018 (20.0%) and 2019 (23.2%), but slightly less than in 2017 (38.1%) (Figure 5). In 2023, mixed influenza type A and B infections accounted for 0.5% of influenza notifications (n = 1,363) (Figure 5, Table 2). 
There were no infections with influenza C reported across 2022–2023. Subtyping practices, including the number of specimens subtyped, may vary between years, impacting comparisons between years.
[bookmark: _Toc239842149]Figure 5: Proportion of laboratory-confirmed influenza by type and subtype,a Australia, 2017–2019 and 2022–2023
[image: Figure 5: A stacked bar chart showing the proportion of laboratory-confirmed influenza notifications to the NNDSS by type and subtype for each year from 2017 to 2019 and 2022 to 2023. The y-axis (left) shows the percentage of notifications, and the x-axis (horizontal) shows the year. Each bar is segmented by influenza type and subtype: A(unsubtyped) (dark blue), A(H1N1)pdm09 (yellow), A(H3N2) (orange), B (light blue), A&B (dark green) and Untyped (light green). Footnotes clarify exclusions and definitions.]
a	Excludes three influenza C notifications (two in 2018 and one in 2019).

The age-specific notification rates of influenza A were higher than the corresponding rates of influenza B in all age groups in 2022 and 2023, except in 2023 among children aged 10–19 years where influenza B notification rates were higher than influenza A (Table 2). 
In 2022, across all age groups, notifications were almost entirely influenza A with low numbers of influenza B and very low influenza B notification rates. In 2023, influenza B contributed a substantially larger number of notifications in most age groups, particularly in children, while influenza A remained dominant in adults aged 65 years and over (Table 2).
Across all age groups, most influenza A notifications remained unsubtyped; however, among typed influenza A notifications, the relative distribution of A(H1N1)pdm09 increased and A(H3N2) decreased in 2023 compared with 2022 (Table 2).
[bookmark: _Toc239842157]Table 2: Laboratory-confirmed influenza notifications and age-specific notification rates by type/subtype, year and age group,a,b Australia, 2017–2019 and 2022–2023
	Year
	Age group (years)
	Influenza type/subtype
	Notification rate influenza A
	Notification rate influenza B
	Notification rate
(Total)

	
	
	A(H1N1)pdm09
	A(H3N2)
	A(unsubtyped)
	B
	A and B
	
	
	

	2017
	0–4
	728
	903
	16,035
	7,761
	17
	1,122
	493
	1,616

	
	5–9
	503
	557
	11,903
	13,777
	32
	816
	868
	1,686

	
	10–19
	221
	809
	13,871
	15,096
	33
	504
	511
	1,016

	
	20–64
	1,694
	4,278
	64,604
	43,737
	75
	480
	298
	779

	
	≥ 65
	298
	3,989
	34,253
	15,439
	35
	1,017
	408
	1,426

	2018
	0–4
	731
	141
	5,235
	738
	2
	391
	47
	438

	
	5–9
	505
	94
	5,015
	1,247
	2
	350
	78
	428

	
	10–19
	285
	177
	3,157
	1,406
	2
	120
	47
	167

	
	20–64
	2,096
	959
	20,952
	6,250
	27
	161
	42
	203

	
	≥ 65
	421
	719
	6,374
	2,127
	12
	192
	54
	247

	2019
	0–4
	435
	1,095
	27,066
	7,975
	37
	1,840
	513
	2,356

	
	5–9
	314
	652
	23,372
	18,289
	36
	1,506
	1,131
	2,639

	
	10–19
	218
	1,009
	25,700
	16,250
	34
	881
	532
	1,414

	
	20–64
	1,771
	4,992
	107,957
	27,413
	113
	761
	182
	944

	
	≥ 65
	548
	4,083
	40,791
	2,681
	15
	1,126
	66
	1,193

	2022
	0–4
	463
	1,114
	24,208
	146
	33
	1,704
	10
	1,716

	
	5–9
	490
	908
	28,735
	169
	67
	1,869
	10
	1,884

	
	10–19
	234
	1,687
	37,166
	225
	83
	1,232
	7
	1,242

	
	20–64
	894
	4,551
	82,196
	677
	62
	573
	4
	578

	
	≥ 65
	178
	1,113
	14,120
	85
	5
	348
	2
	350

	2023
	0–4
	1,163
	254
	23,078
	10,627
	203
	1,615
	701
	2,329

	
	5–9
	1,147
	188
	27,766
	22,402
	413
	1,807
	1,391
	3,223

	
	10–19
	715
	326
	22,543
	29,616
	340
	722
	907
	1,639

	
	20–64
	2,950
	1,103
	77,845
	39,280
	379
	521
	250
	774

	
	≥ 65
	1,188
	367
	21,562
	1,772
	28
	507
	39
	546


a	Notification rate per 100,000 population.
b	Excludes 36,965 untyped notifications (585 in 2017, 149 in 2018, 560 in 2019, 33,823 in 2022, and 1,848 in 2023); three influenza C notifications (two in 2018 and one in 2019); and 87 notifications where age was not reported (two in 2017, five in 2018, ten in 2019, 20 in 2022, and 50 in 2023).

Commun Dis Intell (2018)  2026;50 • doi.org/10.33321/cdi.2026.50.022 • Epub date: 29.09.2026	3
[bookmark: _Toc239842424]Virology
Samples received and tested
The WHO CCRRI received a total of 11,134 Australian influenza virus samples collected between 1 January and 31 December 2022, and 11,988 Australian influenza virus samples collected between 1 January and 31 December 2023 (Table 3). This represented 4.8% of the 233,451 laboratory-confirmed influenza notifications reported to the NNDSS in 2022, and 4.1% of the 289,153 laboratory-confirmed influenza notifications reported to the NNDSS in 2023. 
In 2022, influenza A(H3N2) viruses comprised 49.7% (n = 5,535) of viruses that were typed by the WHO CCRRI, followed by influenza A(H1N1)pdm09 (11.3%; n = 1,253) and influenza B (1.4%; n = 152; consisting of 1.0% B/Victoria lineage and 0.4% B/unknown lineage). In 2023, influenza B viruses comprised 37.5% (n = 4,495; consisting of 26.9% B/Victoria lineage and 10.6% B/unknown lineage) of viruses that were typed by the WHO CCRRI, followed by influenza A(H1N1)pdm09 (36.4%; n = 4,360) and influenza A(H3N2) (10.5%; n = 1,264). The virological surveillance trends observed in 2022 and 2023 were consistent with those observed in the notification data during the same time. 
There were no samples of B/Yamagata lineage viruses detected in either 2022 or 2023 (Table 3). The last influenza B/Yamagata virus characterised in Australia was in a sample from 2020.
[bookmark: _Toc239842158]Table 3: All Australian samples received by the World Health Organization Collaborating Centre for Reference and Research on Influenza (WHO CCRRI) by subtype/lineage, Australia, 2022–2023a,b
	Influenza type/subtype
	2022
	2023

	
	n
	%
	n
	%

	A(H1N1)pdm09
	1,253
	11.3
	4,360
	36.4

	A(H3N2)
	5,535
	49.7
	1,264
	10.5

	A(unsubtyped)
	4,188
	37.6
	1,854
	15.5

	A(mixed subtype)
	0
	—
	3
	< 0.05

	B/Victoria
	108
	1.0
	3,224
	26.9

	B/unknown lineage
	44
	0.4
	1,271
	10.6

	Mixed type (A/B)
	0
	—
	12
	0.1


a	Samples collected between 1 January 2022 and 31 December 2023. 
b	Excludes six false positive results in 2022.
The 2022 southern hemisphere egg-based seasonal influenza vaccine included an A/Victoria/2570/2019 (H1N1)pdm09-like virus; an A/Darwin/9/2021 (H3N2)-like virus; a B/Austria/1359417/2021-like (B/Victoria lineage) virus; and a B/Phuket/3073/2013-like (B/Yamagata lineage) virus. The 2022 cell-based influenza vaccine included an A/Wisconsin/588/2019 (H1N1)pdm09-like virus; an A/Darwin/6/2021 (H3N2)-like virus; a B/Austria/1359417/2021-like (B/Victoria lineage) virus; and a B/Phuket/3073/2013-like (B/Yamagata lineage) virus. The 2023 southern hemisphere egg-based seasonal influenza vaccine included an A/Sydney/5/2021 (H1N1) pdm09-like virus; an A/Darwin/9/2021 (H3N2)-like virus; a B/Austria/1359417/2021 (B/Victoria lineage)-like virus; and a B/Phuket/3073/2013 (B/Yamagata lineage)-like virus. The 2023 cell-based influenza vaccine included an A/Sydney/5/2021 (H1N1) pdm09-like virus; an A/Darwin/6/2021 (H3N2)-like virus; a B/Austria/1359417/2021-like (B/Victoria lineage) virus; and a B/Phuket/3073/2013-like (B/Yamagata lineage) virus. For more information on the seasonal influenza vaccines available in 2022 and 2023 in Australia, refer to the statements on the administration of seasonal influenza vaccines in 2022 and 2023 released by the Australian Technical Advisory Group on Immunisation.12,13
In 2022, the WHO CCRRI conducted antigenic characterisation by haemagglutination inhibition (HI) assays on 3,758 influenza virus isolates. Of those, 87.8% (699/796) of influenza A(H1N1)pdm09 isolates; 94.6% (2,752/2,908) of influenza A(H3N2) isolates; and 98.1% (53/54) of influenza B/Victoria isolates were antigenically similar to the corresponding vaccine components. In 2023, the WHO CCRRI conducted antigenic characterisation by HI assays on 5,923 influenza virus isolates. Of those, 98.2% (3,050/3,107) of influenza A(H1N1)pdm09 isolates; 80.9% (673/832) of influenza A(H3N2) isolates; and 99.2% (1,969/1,984) of influenza B/Victoria isolates were antigenically similar to the corresponding vaccine components. 
Viruses received by the WHO CCRRI were also tested for their sensitivity to the neuraminidase inhibitors oseltamivir and zanamivir. In 2022, no influenza A(H3N2) samples tested (0/1,866) demonstrated highly reduced inhibition to oseltamivir or zanamivir; 0.25% of the influenza A(H1N1)pdm09 samples tested (2/794) demonstrated highly reduced inhibition to oseltamivir, as defined by a ≥ 100-fold shift in IC50 in a neuraminidase inhibition assay. No B/Victoria samples tested (0/54) demonstrated highly reduced inhibition to zanamivir or oseltamivir, corresponding to a ≥ 50-fold shift in IC50 in a neuraminidase inhibition assay. 
In 2023, no influenza A(H3N2) samples tested (0/717) demonstrated highly reduced inhibition to oseltamivir or zanamivir; 0.36% of the influenza A(H1N1)pdm09 samples tested (7/1,954) demonstrated highly reduced inhibition to oseltamivir. No B/Victoria samples tested (0/1,272) demonstrated highly reduced inhibition to oseltamivir or zanamivir.
[bookmark: _Toc239842425]Influenza-like illness – national online community survey (FluTracking)
Participants and survey timing 
A total of 90,257 participants completed at least one survey in 2022, equivalent to 284 participants per 100,000 population.10 In 2023, a 16.8% decrease in participation was observed, with 75,078 participants (238 per 100,000 population) completing at least one survey.11 The highest proportions of FluTracking participants in 2022 and 2023 were in the 40–64 years age group (42.8% and 41.1% respectively) and most participants were female.10,11 The proportion of participants who identified as an Aboriginal and Torres Strait Islander person was 1.3% (n = 1,147) in 2022 and 1.1% (n = 847) in 2023, compared to 3.8% of the Australian population who identify as an Aboriginal and Torres Strait Islander person.10,11 
Percentage of participants with ILI symptoms (fever and cough) 
Of participants who completed at least one survey during 2022, new fever and cough was reported by 35.6% (compared with 29.1% in 2019). Of participants who completed at least one survey during 2023, new fever and cough was reported by 26.9%, representing a 24.4% decrease compared with 2022.
Among FluTracking participants, an early rise in fever and cough activity was observed in February 2022. Peak activity occurred in mid-May, with the percentage of participants with fever and cough reaching 3.2%, followed by a secondary peak in early July at 3.1% (Figure 6). Fever and cough activity remained elevated and well above the five-year mean, with the percentage of participants with fever and cough remaining over 2% per week until early August. Fever and cough activity declined and remained below the five-year mean between mid-August and October, before increasing again from late October 2022 (Figure 6). In 2023, fever and cough activity among FluTracking participants was generally lower than in 2022, 2019 and 2017. Fever and cough activity reached a brief peak in early June at 2.4%, followed by a sharp decline with activity remaining below the five-year mean from early July onwards (Figure 6).
[bookmark: _Toc239842150]Figure 6: Age standardised percentage of FluTracking participants reporting fever and cough, Australia, by week of survey,a April to October 2017–2019 and January to December 2022–2023
[image: Figure 6: A line graph showing the percentage of FluTracking participants in Australia reporting fever and cough by epidemiological week, from April to October (weeks 18–42) for the years 2017 to 2019 and 2022 to 2023. The y-axis (left) shows the percentage of participants reporting symptoms, and the x-axis (horizontal) shows the epidemiological week of survey. Each year is represented by a different coloured line: 2017 (dark blue), 2018 (light blue), 2019 (orange), 2022 (yellow), and 2023 (green). A dashed dark green line indicates the five-year mean. The graph shows seasonal peaks in ILI, typically occurring between weeks 33 and 35.]
a	Prior to 2020, FluTracking was activated during the main influenza season from May to October. A historical average outside of these months is not available. In addition, as 2020 and 2021 are excluded when comparing the current season to historical periods, the five-year average includes 2015–2019. 
Burden of illness among participants with ILI symptoms
In 2022 and 2023, the peak weekly percentage of FluTracking participants taking time off work or normal duties due to fever and cough was 2.8% and 2.0%, respectively. The peak occurred slightly earlier in 2022 in late May, compared to early June in 2023 (Figure 7). Similar to fever and cough activity, the weekly percentage of participants taking time off work or normal duties was consistently above 2% between early May and late July 2022. In 2023, the weekly percentage of participants taking time off work or normal activities remained above 1.5% between mid-May and early June (Figure 7). From July to October 2023, the percentage of participants taking time off work or normal duties was lower than the five-year mean (Figure 7).
Of those FluTracking participants who completed at least one survey, the percentage of participants seeking medical attention for fever and cough symptoms was lower in 2023 (40.6%; n = 8,201) than in 2022 (49.9%; n = 16,040).11 Only a small percentage of participants with ILI tested for influenza by polymerase chain reaction (PCR) test, with 13.8% (n = 4,446) in 2022 and 11.5% (n = 2,333) testing in 2023. The percentage of participants with fever and cough that tested positive for influenza by PCR in 2023 (3.6%; n = 725) was higher than in 2022 (2.5%; n = 792).11
[bookmark: _Toc239842151]Figure 7: Age standardised percentage of FluTracking participants reporting time off work or normal duties due to fever and cough symptoms by week of survey,a Australia, April to October 2017–2019 and January to December 2022–2023
[image: Figure 7: A line graph showing the percentage of FluTracking participants in Australia who reported taking time off work or normal duties due to fever and cough symptoms, by epidemiological week, from April to October (weeks 18–42) for the years 2017 to 2019 and 2022 to 2023. The y-axis (left) shows the percentage of participants reporting fever and cough and absence from work or normal duties, and the x-axis (horizontal) shows the epidemiological week of survey. Each year is represented by a different coloured line: 2017 (dark blue), 2018 (light blue), 2019 (orange), 2022 (yellow), and 2023 (green). A dashed dark green line indicates the five-year mean. The graph shows seasonal peaks in ILI with absence, typically occurring between weeks 31 and 34.]
a	Prior to 2020, FluTracking was activated during the main influenza season from May to October. A historical average outside of these months is not available. In addition, as 2020 and 2021 are excluded when comparing the current season to historical periods, the five-year average includes 2015–2019. 
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In 2022, there were 2,821 ILI notifications (3.5 ILI notifications per 1,000 consultations) from ASPREN sentinel general practices (unpublished data).14 In 2023, there were 4,400 ILI notifications (4.4 ILI notifications per 1,000 consultations), representing a 56% increase from 2022 to 2023 (unpublished data). Telehealth remained a common mechanism of consultation in 2022 and 2023, representing 15% and 11% of all sentinel general practice consultations, respectively, compared with 14% in 2021.14,15 
In 2022, ILI rates increased sharply from early May and peaked in late June at 12.4 ILI notifications per 1,000 consultations before rapidly declining and, in general, remaining below the five-year mean (Figure 8). In 2023, ILI notifications followed a similar trend to 2022, reaching a peak of 9.5 ILI notifications per 1,000 consultations in late June before declining (Figure 8). The peak in ILI notification per 1,000 consultations aligns with the peak in laboratory-confirmed influenza notifications to the NNDSS which occurred in mid-June in 2022 and late June in 2023. In both 2022 and 2023, peaks in ILI rates were lower and earlier than the five-year mean, which peaked at 15.5 notifications per 1,000 consultations in mid-August (Figure 8).
Consistent with previous years, the magnitude and timing of the peak ILI rates in 2022 and 2023 varied across states and territories. Due to sparse data, the Northern Territory (in 2022 and 2023) and Victoria (in 2022) were excluded from jurisdictional comparisons. In 2022, slightly earlier activity was observed in New South Wales, Queensland and Western Australia, while there was broader, sustained activity in South Australia and Tasmania.14,16 In 2023, ILI activity increased across most jurisdictions from May onwards followed by lower but persistent activity into the later weeks of the year.15
[bookmark: _Toc239842152]Figure 8: Unweighted rate of influenza-like illness (ILI) reported from Australian Sentinel Practices Research Network (ASPREN) sentinel general practice sites by week of consultation, Australia,a 2017–2019 and 2022–2023
[image: Figure 8: A line graph showing the unweighted rate of influenza-like illness (ILI) reported from ASPREN sentinel general practice sites in Australia by epidemiological week of consultation for the years 2017 to 2019 and 2022 to 2023. The y-axis (left) shows the ILI rate per 1,000 consultations, and the x-axis (horizontal) shows the week of consultation (weeks 1–52). Each year is represented by a different coloured line: 2017 (dark blue), 2018 (light blue), 2019 (orange), 2022 (yellow), and 2023 (green). A dashed dark green line indicates the five-year mean. Peaks in ILI rates are observed between weeks 22–36 each year. ]
a	The years 2020 and 2021 are excluded when comparing the current season to historical periods, therefore the five-year average includes the years 2015–2019.
Table 4 provides a summary of the 2022 to 2023 swab testing conducted by ASPREN sentinel general practice sites. In 2022, of general practice attendees with an ILI, 29.1% (n = 820) were swabbed for respiratory viruses. Of those tested, 16.7% (n = 137) were positive for influenza, with the majority of these being influenza A(H3N2) (82.5%; n = 113/137) (Table 4). In 2023, 39.2% (n = 1,725) of patients presenting with an ILI were swabbed for respiratory viruses. Of those tested, 19.2% (n = 332) were positive for influenza, with the largest proportion of these being influenza A(H1N1)pdm09 (43.1%; n = 143/332) (Table 4). Of positive influenza B samples, most were B/Victoria (87.4%, n = 111); there were no B/Yamagata lineages (Table 4).

[bookmark: _Toc239842159]Table 4: Summary of virological surveillance activities conducted by Australian Sentinel Practices Research Network (ASPREN) sentinel general practice sites,a Australia, 2022–2023
	
	2022
	2023

	Number of swabs processed
	820
	1,725

	Number of samples positive for influenza
	137
	332

	Number of samples positive for influenza A
	137
	205

	Number of samples positive for influenza A(H3N2)
	113
	57

	Number of samples positive for influenza A(H1N1)pdm09
	21
	143

	Number of samples positive for influenza B
	—
	127

	Number of samples positive for influenza B/Victoria
	—
	111

	Number of samples positive for influenza B/Yamagata
	—
	—

	Number of samples positive for influenza B unknown lineages
	—
	16


a	With the closure of many drive-through and respiratory clinics in 2022, many coronavirus disease 2019 (COVID-19) cases were diverted to general practice. While most general practice sites had resumed swabbing, many practices had a mixed protocol for seeing influenza-like illness (ILI) patients, depending on the patients’ symptoms and whether they were at high risk of having contracted COVID-19. In these cases, ILI patients were recorded on the system (via telehealth consult) but referred to respiratory clinics for testing. This was reflected in decreased swab testing in 2022 compared to previous years.
In 2022, the median age of general practice attendees with ILI who were positive for influenza was 27 years, which was younger than the median age observed in 2019 (35 years).14,16 In 2023, the median age was 29 years.15 In 2022 and 2023, the majority of general practice attendees with ILI who were tested for respiratory viruses were in the 20 to 49 years age group. There were no influenza B detections in 2022; however, in 2023, 49.6% of those who tested positive for influenza B were aged 5–19 years.14,15 This is consistent with the literature which reports influenza B/Victoria to predominate in children.17,18
In 2022, compared to unvaccinated individuals, vaccinated individuals were 54% less likely (95% confidence interval [95% CI]: 8–78) to present to a general practitioner with influenza. The vaccine was most effective in adults aged 18–64 years at 69% (95% CI: 25–89).14,16 Due to small sample size, VE by influenza type/subtype was not available for 2022. In 2023, compared to unvaccinated individuals, vaccinated individuals were 58% less likely (95% CI: 41–70) to present to a general practitioner with influenza. The calculated VE varied by subtype, with higher protection against influenza B (70%; 95% CI: 48–83) compared to influenza A(H1N1)pdm09 (46%; 95% CI: 14–67). The VE was highest in children aged 17 years and under (70%; 95% CI: 45–84).15,16
[bookmark: _Toc239842427]Morbidity – FluCAN
Between 4 April and 31 October 2022, there were 2,499 patients admitted with laboratory-confirmed influenza to the 22 FluCAN-PAEDS sentinel hospitals and specialist paediatric hospitals. During the same period in 2023, there were 4,170 patients admitted to the sentinel hospitals, a 66.9% increase compared to 2022 (Table 5). While the number of patients admitted with influenza in 2023 was considerably more than in 2022, it was similar to the number of patients admitted in 2019 (n = 4,154).19 
In 2022, the peak in weekly sentinel hospital admissions was earlier than in previous years, at 232 admissions per week in late May (Figure 9a), and slightly earlier than the peak in laboratory-confirmed influenza notifications to the NNDSS. The majority of admissions in 2022 were due to influenza A (99.4%; n = 2,484) (Figure 9a; Table 5). 
In 2023, weekly sentinel hospital admissions peaked in early July at 307 admissions per week, similar to the late June peak in laboratory-confirmed influenza notifications to the NNDSS (Figure 9b). The majority of admissions in 2023 were due to influenza A (64.0%; n = 2,670), but there was a larger proportion of influenza B (35.6%; n = 1,486) than in 2022 (Figure 9b; Table 5).
[bookmark: _Toc239842153]Figure 9a: Number of patients admitted with laboratory-confirmed influenza at Influenza Complications Alert Network / Paediatric Active Enhanced Disease Surveillance (FluCAN-PAEDS) sentinel hospital sites by week of admission and influenza subtype,a Australia, 4 April to 31 October 2022
[image: Figure 9a: A stacked bar chart showing the number of patients admitted with laboratory-confirmed influenza at FluCAN sentinel hospital sites in Australia by epidemiological week of admission for the year 2022. The y-axis (left) shows the number of admissions, and the x-axis (horizontal) shows the week of admission (weeks 14–43). Bars are colour-coded by influenza subtype: A(Unsubtyped) (dark blue), A(H1N1) (yellow), A (H3N2) (orange), B (light blue) and A&B co-infection (dark green).]
a	Excludes 669 cases where date of admission was unavailable (325 with influenza A(unsubtyped); 113 with influenza A(H1N1)pdm09; 224 with influenza A(H3N2); six with influenza B; and one with influenza A & B co-infection). 
[bookmark: _Toc239842154]Figure 9b: Number of patients admitted with laboratory-confirmed influenza at Influenza Complications Alert Network / Paediatric Active Enhanced Disease Surveillance (FluCAN-PAEDS) sentinel hospital sites by week of admission and influenza subtype,a Australia, 4 April to 31 October 2023
[image: Figure 9b: A stacked bar chart showing the number of patients admitted with laboratory-confirmed influenza at FluCAN sentinel hospital sites in Australia by epidemiological week of admission for the year 2023. The y-axis (left) shows the number of admissions, and the x-axis (horizontal) shows the week of admission (weeks 14–44). Bars are colour-coded by influenza subtype: A(Unsubtyped) (dark blue), A(N1N) (yellow), A (H3N2) (orange),B (light blue) and A&B co-infection (dark green).]
a	Excludes 40 cases where date of admission was unavailable (ten with influenza A(unsubtyped); 13 with influenza A(H1N1)pdm09; 11 with influenza A(H3N2); and six with influenza B). 
Demographic characteristics, risk factors, and outcomes of these hospitalised patients are provided in Table 5. There was a slightly higher proportion of children aged 16 years and under in 2023 compared to 2022, likely due to the notable increase in influenza B, which is known to result in more severe infections among children compared with adults. Aboriginal and Torres Strait Islander peoples represented a higher proportion of influenza admissions in 2022 (15.2%; n = 379) than in 2023 (8.1%; n = 336) (Table 5). Of patients with known length of stay, the mean length of hospital stay was similar in 2022 and 2023, at 3.6 days and 3.7 days, respectively. 
Estimated vaccine effectiveness against hospitalisation with influenza was higher in 2023 than in 2022. In 2022, of the 2,309 patients for whom influenza vaccination status was known, 20.3% (n = 468) were vaccinated. Compared to unvaccinated individuals, vaccinated individuals were 52.1% (95% CI: 39.3–62.2) less likely to be hospitalised due to influenza in 2022. In 2023, of the 3,930 patients for whom influenza vaccination status was known, 16.5% (n = 650) were vaccinated. Compared to unvaccinated individuals, vaccinated individuals were 66.1% (95% CI: 60.2–71.1) less likely to be hospitalised due to influenza.
[bookmark: _Toc239842160]Table 5: Demographic characteristics, influenza type/subtype and outcomes of patients admitted with laboratory-confirmed influenza at Influenza Complications Alert Network / Paediatric Active Enhanced Disease Surveillance (FluCAN/PAEDS) sentinel hospital sites, Australia, 4 April to 31 October 2022–2023
	Category
	Characteristic
	2022
	2023

	
	
	n
	%
	n
	%

	Total hospitalised
	—
	2,499
	—
	4,170
	—

	Influenza type/subtype
	A(H1N1)pdm09
	269
	10.8
	868
	20.8

	
	A(H3N2)
	658
	26.3
	137
	3.3

	
	A(unsubtyped)
	1,557
	62.3
	1,664
	39.9

	
	B
	9
	0.4
	1,486
	35.6

	
	Multiple strains
	6
	0.2
	13
	0.3

	Age group (years)
	< 16
	1,465
	58.6
	2,761
	66.2

	
	16–64
	608
	24.3
	836
	20.0

	
	65+
	425
	17.0
	570
	13.7

	Sex
	Female
	1,241
	49.7
	1,961
	47.0

	
	Male
	1,258
	50.3
	2,209
	53.0

	Pregnancy status
	Pregnant
	31
	1.2
	31
	0.7

	Indigenous status
	Aboriginal and Torres Strait Islander
	379
	15.2
	336
	8.1

	
	Non-Indigenous
	2,120
	84.8
	3,834
	91.9

	Jurisdictiona
	ACT
	73
	2.9
	69
	1.7

	
	NSW
	541
	21.6
	655
	15.7

	
	NT
	158
	6.3
	133
	3.2

	
	Qld
	158
	6.3
	686
	16.5

	
	SA
	59
	2.4
	273
	6.5

	
	Tas.
	114
	4.6
	186
	4.5

	
	Vic.
	835
	33.4
	1,542
	37.0

	
	WA
	268
	10.7
	626
	15.0

	Outcome
	Intensive care unit (ICU) admissions
	185
	7.4
	312
	7.5

	
	Died in hospitalb,c
	31
	1.4
	44
	1.1


a	ACT: Australian Capital Territory; NSW: New South Wales; NT: Northern Territory; Qld: Queensland; SA: South Australia; Tas.: Tasmania; Vic.: Victoria; WA: Western Australia.
b	In 2022, of the 2,277 patients where hospital mortality status was documented, 31 patients died (1.4%); of these, eight deaths (26%) occurred in patients admitted to ICU, and 23 deaths (74%) in those not admitted to ICU. 
c	In 2023, of the 3,990 patients where hospital mortality status was documented, 44 patients died (1.1%); of these, 21 deaths (48%) occurred in patients admitted to ICU, and 23 deaths (52%) in those not admitted to ICU. 
[bookmark: _Toc239842428]Mortality
Mortality from a primary influenza infection is rare, and most of the deaths attributed to influenza occur from complications including pneumonia, obstructive airways disease and sudden cardiac failure. These occur predominantly in identified at-risk groups such as adults aged 65 years and over and children under six months of age, or people with chronic medical conditions.
Influenza mortality data reported to the NNDSS
The completeness and reliability of deaths data notified to the NNDSS is low, affecting the accuracy of these estimates. For this reason, the number of influenza-associated deaths reported to the NNDSS does not represent the true mortality associated with this disease. 
In 2022 and 2023, of the total laboratory-confirmed influenza notifications, 30.3% (n = 70,635) and 35.5% (n = 102,749) respectively had death status recorded. A total of 355 influenza-associated deaths were reported to the NNDSS in 2022, representing a case fatality rate (CFR) of 0.15%. A total of 474 influenza-associated deaths were reported to the NNDSS in 2023, representing a CFR of 0.16%. The CFR in both 2022 and 2023 remained below the five-year mean CFR for 2015–2019 which was 0.31%. Total deaths increased between 2022 and 2023, though this is expected when there are higher case numbers as occurred in 2023.
Influenza-associated deaths predominantly occurred among older age groups in both years, but the age distribution shifted younger in 2023. In 2022 and 2023 respectively, adults aged 70 years and over accounted for 75.5% (n = 268) and 63.7% (n = 302) of all influenza-associated deaths. In 2023, the proportional contribution of the younger age groups increased substantially with 10.5% of deaths (n = 50) among adults aged 20–49 years, compared to 1.7% of deaths (n = 6) in the same age group in 2022. A similar trend occurred among children aged 0–19 years, with 1.4% of deaths (n = 5) occurring among this age group in 2022, compared with 3.8% of deaths (n = 18) in 2023.
In 2022 and 2023, a large proportion of the reported influenza-associated deaths were notified by New South Wales (38.9% in 2022; 23.8% in 2023), Queensland (25.9% in 2022; 31.4% in 2023) and Victoria (23.7% in 2022; 25.7% in 2023), Australia’s most populous states. 
Australia Bureau of Statistics (ABS) death data
Influenza (ICD-10 codes J09–J11) was the underlying cause of death for 311 persons in 2022 (0.16% of all 191,463 deaths that occurred in 2022) and 430 persons in 2023 (0.24% of all 182,839 deaths that occurred in 2023).20 While the number of deaths with influenza as an underlying cause increased from 2022 to 2023, both years recorded fewer deaths than in 2019 (n = 1,072) and 2017 (n = 1,272) which were recent high-mortality years for influenza.20 
Influenza deaths are linked to the severity of influenza seasons, which can drive changes in leading cause of death rankings each year. When grouped, influenza or pneumonia (ICD-10 codes J09–J18) was the eighteenth leading cause of death in 2022 and seventeenth leading cause of death in 2023, with influenza or pneumonia the underlying cause of death for 2,776 persons in 2022 and for 2,886 persons in 2023.20 
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The impact and severity of influenza are difficult to quantify due to the nature of the illness and limitations in surveillance systems. Influenza surveillance in Australia is supported by a network of data sources and systems, each varying in their capacity to detect true cases of influenza and accurately reflect the burden of disease. The interpretation of surveillance data is subject to limitations, including under-ascertainment, variability in testing practices, and differences in healthcare-seeking behaviour across jurisdictions and age groups. 
Based on available data, the 2022 and 2023 influenza seasons in Australia were considered high activity and low to moderate severity overall. Laboratory-confirmed influenza notifications in 2022 were lower than reported in 2019 and 2017, but higher than in other pre-pandemic years and around 1.4 times the five-year mean. Laboratory-confirmed influenza notifications in 2023 were 1.8 times the five-year mean and higher than the number of notifications observed in all pre-pandemic years except 2019. In 2022 and 2023, there appear to have been subtle differences in the timing of the influenza seasons than in most pre-pandemic years, with earlier season starts and earlier peaks.3,4 
Australia’s 2022 influenza season began unusually early and peaked about eight weeks earlier than in pre-pandemic years, when influenza notifications typically peaked in mid-August.3,4 The rapid and early increase in influenza notifications in 2022 is likely due to several factors. Across late 2021 to February 2022, many states and territories progressively relaxed public health and social measures, including the cessation of routine lockdowns or stay-at-home orders; the easing of density limits, gathering restrictions and mask mandates; and the reopening of domestic and international borders to fully COVID-19 vaccinated visa holders.8,21 There was an accumulated immunity debt from minimal community exposure to influenza during 2020–2021 which is thought to have contributed to higher susceptibility, particularly among children.8,22 In addition, vaccination coverage in April and May 2022 was lower compared to previous years.23 This strong resurgence of influenza in 2022 is consistent with the trends in resurgence of respiratory infections observed in other countries including the United Kingdom, the United States of America and the People’s Republic of China, after the relaxation of their public health and social measures, particularly during the first winter.22,24,25 
Australia’s 2023 influenza season also began unusually early but was prolonged, more closely resembling pre‑pandemic seasonal patterns,3 and resulted in the second highest total annual notifications, likely driven by a combination of epidemiological and testing factors. Greater use of multiplex diagnostic panels, which test for multiple respiratory pathogens including influenza, may have improved ascertainment and may have contributed to increased influenza notifications in recent years. Pandemic-related changes in health-seeking behaviour, including increased testing, have likely further increased notifications. Despite improvements in case ascertainment driven by changes in testing practices and health-seeking behaviour, notified influenza cases likely continue to underestimate the true burden of infection. This reflects the reliance of surveillance data on healthcare presentation, testing and reporting, as well as the limitations of rapid antigen and point-of-care tests, including lower sensitivity compared with molecular methods.26
Consistent with previous years, the highest rates of laboratory-confirmed influenza notifications in 2022 and 2023 were observed in children aged 0–4 and 5–9 years. In 2022, notification rates among these age groups were far higher than in other age groups, and exceeded rates seen in previous years.3,4 These trends likely reflect limited pre-existing population immunity among children following minimal community exposure to influenza during 2020–2021.22 In addition, in 2023, there was substantial circulation of A(H1N1) and influenza B which predominantly affect children and younger adults.17,18 In contrast to the short and temporally aligned epidemic in 2022, influenza activity in 2023 was more prolonged and geographically heterogeneous, with broader peaks and extended periods of activity in several jurisdictions. While less distinct seasonality, including multiple or off-season peaks, is typical in tropical regions such as the Northern Territory,27 the more diffuse and extended patterns observed across temperate jurisdictions in 2023 indicate less predictable seasonality overall. This may reflect changes in population immunity, population mobility and contact patterns following pandemic-related disruptions, co-circulation of other respiratory viruses, differences in testing practices and ascertainment, and potential contributions from the circulating strain characteristics.28
Sentinel surveillance supports the assessment that both the 2022 and 2023 influenza seasons were characterised by early, high activity, with peaks occurring earlier than the pre-pandemic five-year mean. Based on data from hospital-based sentinel systems, the burden placed on hospitals (or impact on hospitals) due to people admitted with influenza was moderate in 2022 but high in 2023 (consistent with 2019), likely driven by the predominance of A(H1N1)pdm09 and influenza B in 2023. In 2022 and 2023, severity, measured through the proportion of influenza patients admitted to sentinel hospital intensive care units, was at the lower end of historical figures, which ranged from 7.4% in 2015 to 11.9% in 2014.3,4 By this measure, the 2022 and 2023 seasons are of a similar severity to that seen in previous moderate severity seasons like 2019.4
While hospital admissions can be measured relatively easily, measuring deaths due to influenza is more complicated. Influenza can lead to secondary bacterial infections, like pneumonia, which can in turn lead to hospitalisation and death, particularly among older people. When this happens, it can be difficult to link death directly to an earlier influenza infection as follow-up of influenza cases is not a requirement for notification. The number of influenza associated deaths was lower than in recent high mortality years, further supporting the assessments of 2022 and 2023 as seasons with low to moderate severity and moderate severity respectively. However, when grouped, influenza and pneumonia were in the top 20 leading causes of death across Australia in both years.20 This highlights the serious impact influenza can have on health, even when not directly recorded as the cause of death, and reinforces the importance of preventative measures and vaccination.
The numbers and distribution of hospitalisations and deaths reported across 2022–2023 were broadly consistent with influenza notification trends and the dominant circulating strains each year. Despite extensive circulation of A(H3N2) in 2022 – which is typically associated with higher mortality among older people29 – severity may have been mitigated by several factors, including reduced exposure among older adults due to sustained residential aged care measures, continued precautionary measures such as mask-wearing following COVID-19, and higher influenza vaccination coverage.23,30 In 2023, moderate severity may be explained by the predominance of A(H1N1)pdm09 and influenza B, which tend to disproportionately affect children and younger adults rather than older individuals at higher risk of severe outcomes.17,18 However, as only a small proportion of samples were subtyped compared to the total number of tests performed, this may influence the apparent distribution of influenza subtypes and thus may affect interpretation of these results.1 One other notable change to circulating influenza viruses since the COVID-19 pandemic has been the absence of the influenza B/Yamagata lineage viruses, which have not been detected in Australian samples after March 2020.31
Of influenza viruses characterised by the WHO CCRRI in 2022 and 2023, antigenic characterisation showed high similarity between circulating strains and vaccine components, and resistance to neuraminidase inhibitors was rare, with only isolated cases showing reduced sensitivity to oseltamivir. Based on data generated during the 2023 southern hemisphere influenza season, at their technical meeting in 2023, the WHO recommended the following influenza virus strains for inclusion in the quadrivalent 2024 southern hemisphere influenza vaccine:
Egg-based vaccines
an A/Victoria/4897/2022 (H1N1)pdm09-like virus;
an A/Thailand/8/2022 (H3N2)-like virus;
a B/Austria/1359417/2021 (B/Victoria lineage)-like virus; and
a B/Phuket/3073/2013 (B/Yamagata lineage)-like virus.
Cell- or recombinant-based vaccines
an A/Wisconsin/67/2022 (H1N1)pdm09-like virus;
an A/Massachusetts/18/2022 (H3N2)-like virus;
a B/Austria/1359417/2021 (B/Victoria lineage)-like virus; and
a B/Phuket/3073/2013 (B/Yamagata lineage)-like virus.32
Final estimated vaccine effectiveness against general practice presentation with influenza was 54% in 2022 and 58% in 2023, while vaccine effectiveness against hospitalisation was 52% in 2022 and 66% in 2023. These estimates showed that the seasonal influenza vaccines provided moderate protection against severe disease and are consistent with previous years.3,4 Differences in vaccine effectiveness between general practice presentation and hospitalisation may reflect differences in affected populations and the potential attenuation of illness severity by vaccination.
Overall, multiple data sources consistently indicate that the 2022 and 2023 influenza seasons were characterised by early activity, with 2022 reflecting high activity and low severity, and 2023 high activity and moderate severity. Following the COVID-19 pandemic period, influenza has re‑emerged with earlier onset and peak activity, greater interseasonal variability, and less predictable seasonality, rather than a return to pre-pandemic norms. This reinforces the importance of earlier preparedness and vaccination, adaptive surveillance systems, and ongoing assessment of seasonal timing and severity.
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