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The description of two paediatric dengue cases in this report, in the final 'dengue' paragraph on p. 11 of 30, contains an error regarding the likely source of these cases. Please refer to this report's Erratum (https://doi.org/10.33321/cdi.2023.47.64) to view the corrected description of these cases.
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Abstract 
For 30 years the Australian Paediatric Surveillance Unit (APSU) has conducted national surveillance of rare communicable diseases and rare complications of communicable diseases. In this report, we describe the results of thirteen such studies surveyed by the APSU in 2022, including reported case numbers and incidence estimates, demographics, clinical features, management and short-term outcomes. Conditions described are: acute flaccid paralysis (AFP); congenital cytomegalovirus (cCMV); neonatal and infant herpes simplex virus (HSV) infection; perinatal exposure to human immunodeficiency virus (HIV) and paediatric HIV infection; severe complications of influenza; juvenile-onset recurrent respiratory papillomatosis (JoRRP); congenital rubella infection/syndrome; congenital varicella syndrome (CVS) and neonatal varicella infection (NVI); and the new conditions dengue; Q fever; and severe acute hepatitis. In 2022, cases of severe complications of influenza were reported to the APSU for the first time since 2019. This likely reflects the easing of government-mandated restrictions imposed in 2020–2021 to curb the transmission of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the re-emergence of a range of infectious diseases. As previously, AFP surveillance by the APSU contributed to Australia achieving a minimum target incidence of one AFP case per 105 children aged less than 15 years. Cases of JoRRP and NVI were reported in 2022. This indicates potential gaps in human papillomavirus (HPV) and varicella vaccination coverage respectively, especially in high-risk groups such as young migrant and refugee women of childbearing age from countries without universal vaccination programs. Paediatric HIV case numbers resulting from mother-to-child-transmission (MTCT) of HIV remain low in Australia due to use of effective intervention strategies. However, there has been an increase in the number of imported cases of HIV in children (mainly perinatally-acquired) from countries with a high HIV prevalence. Without effective vaccines, there has been no decline in the incidence of congenital CMV and neonatal HSV, indicating the importance of early identification and management to reduce morbidity and mortality. The first cases of dengue, Q fever and severe acute hepatitis were received by APSU in 2022, including two cases of acute hepatitis in which aetiology has not been confirmed to date. The APSU has an important ongoing role in monitoring rare childhood infections. 
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Introduction 
Since 1993, the surveillance of rare communicable diseases and rare complications of communicable diseases in children has been an important activity of the Australian Paediatric Surveillance Unit (APSU).1 In this report, we present the results of APSU surveillance in 2022 for thirteen communicable diseases or complications of communicable diseases, namely: acute flaccid paralysis (AFP); congenital cytomegalovirus (cCMV); neonatal and infant herpes simplex virus (HSV) infection; perinatal exposure to human immunodeficiency virus (HIV) and paediatric HIV infection; severe complications of influenza; juvenile-onset recurrent respiratory papillomatosis (JoRRP); congenital rubella infection/syndrome; congenital varicella syndrome (CVS) and neonatal varicella infection (NVI); dengue; Q fever; and severe acute hepatitis. 
Surveillance method 
Prospective national surveillance was conducted during 1 January – 31 December 2022 as previously described, with monthly clinician-reporting.2,3 The exceptions were surveillance for dengue and Q fever (1 February – 31 December 2022) and for severe acute hepatitis (1 September – 31 December 2022). Briefly, the APSU distributes a report card in electronic (96%) or paper format (4%) each month to an average of 1,385 paediatricians and other clinicians in active child health practice and registered with the APSU (known as ‘APSU Contributors’). The report card lists 16 rare conditions under APSU surveillance, including the 13 communicable diseases and complications described in this report (see case definitions in Appendix A). APSU Contributors are asked to report any cases newly diagnosed with one or more of the conditions listed and to return the card whether or not they have reported a case. This allows for calculation of annual response rates and identifies negative reports. Clinicians who notify a case are asked to provide data using an online or paper case report form (CRF). The CRF requests minimal individual patient details (to allow identification of duplicate reports), demographic and clinical data, and information on risk factors, vaccination status, management and short-term outcomes. Data entered online are stored in the secure research electronic data capture (REDCap) platform4,5 hosted by the University of Sydney and data from paper forms are manually entered into REDCap by APSU staff. De-identified data are downloaded from REDCap into MS-Excel for simple descriptive analyses. Incidence estimates and 95% confidence intervals (CIs) are calculated using standard formulae and population denominators from the Australian Bureau of Statistics (ABS)6 for children aged < 17 years (acute hepatitis), < 16 years (dengue; paediatric HIV; Q fever) and < 15 years (AFP; influenza; JoRRP), and from the Australian Institute of Health and Welfare (AIHW)7 for live born neonates and infants (cCMV; neonatal and infant HSV; perinatal exposure to HIV; congenital rubella; CVS; neonatal varicella). Ethics approval for APSU surveillance studies was obtained from the Sydney Children’s Hospitals Network and the University of New South Wales Human Research Ethics Committees. 
Results 
Representativeness of reporting and response rates 
An average of 1,385 APSU Contributors received the monthly APSU report card in 2022. APSU Contributors came from every Australian state and territory, were distributed across metropolitan, rural and remote areas, and worked in hospitals and in community or private practice. 
As in 2021,2 the overall return rate of monthly APSU report cards was 81% (includes case notifications and ‘nothing to report’ responses). Prior to the coronavirus disease 2019 (COVID-19) pandemic (i.e., from 1993 to 2020), the response rate was consistently ≥ 90%.3 
Total notifications, confirmed cases and incidence estimates 
A total of 250 notifications was received for the thirteen communicable diseases and complications under surveillance in 2022. Of these, 184 were confirmed as cases; 23 were classified as duplicates; 18 were classified as reporting errors (administrative errors, cases outside study definition, missing CRFs) or provided insufficient data to confirm cases; and 25 were identified as historical (prevalent) cases not previously reported (Table 1). 
Table 2 summarises the number of confirmed cases and incidence estimates (with 95% CIs) reported for each condition in 2022 and from surveillance commencement to the end of December 2022.
Table 1: Notifications received in 2022 of communicable diseases and complications of communicable diseases under surveillance by the APSU, and their categorisation 
	Disease or complication under surveillance
	Total notifications
	Confirmed cases
	Duplicates
	Errorsb
	Otherc

	Acute flaccid paralysisa
	96
	81
	12
	3
	0

	Congenital cytomegalovirus
	55
	33d
	4
	3
	15

	Neonatal herpes simplex virus infection
	15
	10
	4
	1
	0

	Perinatal exposure to HIV
	27
	20
	1
	0
	6

	Paediatric HIV infection
	3
	0
	0
	0
	3

	Severe complications of influenza
	36
	27
	1
	6
	0

	Juvenile-onset recurrent respiratory papillomatosis
	1
	1d
	0
	0
	0

	Congenital rubella syndrome
	0
	0d
	0
	0
	0

	Congenital varicella syndrome
	0
	0d
	0
	0
	0

	Neonatal varicella infection
	1
	1
	0
	0
	0

	Dengue (commenced February 2022)
	2
	2d
	0
	0
	0

	Q fever (commenced February 2022)
	7
	1d
	0
	5
	1

	Severe acute hepatitis (commenced September2022)
	9
	8
	1
	0
	0

	Total
	250
	184
	23
	18
	25


a	Includes all cases of acute flaccid paralysis (AFP) reported via the APSU/National Enterovirus Reference Laboratory (NERL) and PAEDS surveillance systems. All confirmed cases have been classified by the Polio Expert Panel (PEP) as ‘non-polio AFP’ according to World Health Organization criteria.8 Fifteen cases were reported via APSU/NERL, with three of these cases confirmed and ten cases duplicated by PAEDS.
b	Includes administrative errors, cases outside of study definition, missing case report forms or insufficient data provided to confirm.
c	Historical (prevalent) cases not previously reported.
d	Includes both confirmed and probable cases.
Demographic, clinical, management and outcome data 
Clinical features, management/treatment, outcome, trends in disease incidence and APSU outputs for each communicable disease or complication under surveillance are presented below. Table 3 presents the geographic location and Aboriginal and Torres Strait Islander status of confirmed cases for each communicable disease and complication. 
Acute flaccid paralysis 
APSU surveillance of acute flaccid paralysis (AFP, a clinical presentation of acute poliomyelitis) commenced in 1995 at the request of the Australian Government and was continued after the Western Pacific Region, including Australia, was declared polio-free by the World Health Organization (WHO) in 2000.8 Since 2007, the national AFP program has also included cases identified through the Paediatric Active Enhanced Disease Surveillance (PAEDS) network, as previously described.9 AFP cases are also reported directly to the National Enterovirus Reference Laboratory (NERL) by clinicians using the APSU case report form.2 Data on AFP cases collected by the three different surveillance sources are collated by the NERL, reviewed and classified by the Polio Expert Panel, and reported to the WHO.2,3 
In 2022, a total of 96 AFP notifications was ascertained jointly by APSU/NERL and PAEDS, with 15 contributed by APSU/NERL alone. Eighty-one cases were confirmed as non-polio AFP and twelve were duplicates (Table 1), affirming Australia’s polio-free status. The other three cases were classified as errors (not AFP). The incidence estimate was 1.70 (95% CI: 1.37–2.11) AFP cases per 100,000 children less than 15 years of age (Table 2), which met the WHO annual surveillance target of at least 1 AFP case per 100,000 children aged < 15 years. ‘Adequate’ stool samples (which WHO defines as two stool samples collected at least 24 hours apart and within 14 days of onset of paralysis in ≥ 80% of cases) were collected from 58/81 children with confirmed AFP (72%). 
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[bookmark: _Hlk140063147]Table 2: Confirmed cases identified by APSU surveillance during the period 1 January – 31 December 2022 and for the total study period, and estimated incidence per 100,000 children of the relevant population/age per annum, by communicable disease or complication of communicable disease 
	Communicable disease or complication of communicable disease
	Surveillance study date of commencement
	Confirmed cases for January–December 2022
	Incidence estimate per 100,000 per annum and 95% CI for 2022
	Confirmed cases for the whole study period to December 2022
	Incidence estimate per 100,000 per annum for the whole study period to December 2022

	Acute flaccid paralysis
	March 1995
	81a
	1.70 [1.37-2.11]b
	1327
	1.12 [1.06-1.18]b

	Congenital cytomegalovirus
	Jan 1999
	33c
	11.15 [7.93-15.68]d
	529c
	7.69 [7.07-8.38]d

	Neonatal herpes simplex virus
	Jan 1997
	10
	3.38 [1.82-6.28]d
	239
	3.24 [2.85-3.68]d

	Perinatal exposure to HIV
	May 1993
	20
	9.80 [6.81-14.10]d
	992
	11.80 [11.09-12.56]d

	Paediatric HIV infection
	May 1993
	0
	0
	101
	0.07 [0.06-0.09]e

	Severe complications of influenzaf
	2008 (flu season only)
	27
	0.57 [0.39-0.83]
	722
	1.07 [1.00-1.15]b

	Juvenile-onset recurrent respiratory papillomatosis
	Sep 2011
	1c
	0.02 [0-0.15]b
	21c
	0.04 [0.03-0.06]b

	Congenital rubella infection/syndrome
	May 1993
	0
	0
	54c
	0.64 [0.49-0.84]d

	Congenital varicella syndrome
	May 2006
	0
	0
	4c
	0.08 [0.03-0.21]d

	Neonatal varicella
	May 2006
	1
	0.34d
	32
	0.63 [0.44-0.88]d

	Dengue
	Feb 2022
	2c
	0.04 [0.01-0.16]e
	2c
	0.04 [0.01-0.16]e

	Q fever
	Feb 2022
	1c
	0.02 [0-0.15]b
	1c
	0.02 [0-0.15]b

	Severe acute hepatitis
	Sep 2022
	8
	0.15 [0.07-0.30]g
	8
	0.15 [0.07-0.30]g


a	Includes all cases of acute flaccid paralysis (AFP) reported via the APSU/National Enterovirus Reference Laboratory (NERL) and PAEDS surveillance systems. All cases have been classified by the Polio Expert Panel (PEP) as ‘non-polio AFP’ according to World Health Organization criteria.
b	Based on population of children aged < 15 years.6
c	Includes both confirmed and probable cases.
d	Based on number of live births.7
e	Based on population of children aged < 16 years.6
f	Influenza surveillance was conducted each year during the influenza season, from July to September (inclusive) for 2008 and 2010–2015; June to October (inclusive) in the 2009 H1N1 influenza pandemic year; June to September (inclusive) 2016–2019 and 2022; and May to September (inclusive) in the 2020–2021 SARS-CoV-2 coronavirus pandemic years.
g	Based on population of children aged < 17 years.6

Of the 81 confirmed AFP cases notified to the APSU, three were notified from sites outside the eight hospitals where PAEDS operates. Ten additional cases were identified by both APSU and PAEDS surveillance. Duplicates often provide complementary data and are important for validating the effectiveness of AFP surveillance. 
Table 3: Demographic characteristics of confirmed cases reported to the APSU during the period 1 January – 31 December 2022, by communicable disease and complication of communicable disease
	Communicable disease or complication of communicable disease
	Confirmed cases
N
	Geographic distribution by state/territory a
	Indigenous
N

	Acute flaccid paralysis
	81b
	ACT: 1; NSW: 28; NT: 2; Qld: 9; SA: 5; Tas.: 0; Vic.: 29; WA: 7.
	8

	Congenital cytomegalovirus
	33c
	ACT: 0; NSW: 13; NT: 0; Qld: 7; SA: 0; Tas.: 0; Vic.: 2; WA: 11.
	1

	Neonatal herpes simplex virus
	10
	ACT: 0; NSW: 2; NT: 0; Qld: 5; SA: 0; Tas.: 0; Vic.: 4; WA: 0.
	2

	Perinatal exposure to HIV
	20
	ACT: 0; NSW: 5; NT: 0; Qld: 8; SA: 0; Tas.: 0; Vic.: 2; WA: 5.
	0

	Paediatric HIV infection
	0
	—
	—

	Severe complications of influenza
	27
	ACT: 1; NSW: 18; NT: 0; Qld: 2; SA: 0; Tas.: 0; Vic.: 5; WA: 1.
	2

	Juvenile-onset recurrent respiratory papillomatosis
	1c
	ACT: 0; NSW: 0; NT: 0; Qld: 0; SA: 0; Tas.: 0; Vic.: 0; WA: 1.
	0

	Congenital rubella infection/syndrome
	0
	—
	—

	Congenital varicella syndrome
	0
	—
	—

	Neonatal varicella
	1
	ACT: 0; NSW: 1; NT: 0; Qld: 0; SA: 0; Tas.: 0; Vic.: 0; WA: 0.
	N/A d

	Dengue
	2c
	ACT: 0; NSW: 1; NT: 0; Qld: 1; SA: 0; Tas.: 0; Vic.: 0; WA: 0.
	0

	Q fever
	1c
	ACT: 0; NSW: 1; NT: 0; Qld: 0; SA: 0; Tas.: 0; Vic.: 0; WA: 0.
	0

	Severe acute hepatitis
	8
	ACT: 0; NSW: 4; NT: 0; Qld: 3; SA: 0; Tas.: 0; Vic.: 1; WA: 0.
	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	Includes all cases of acute flaccid paralysis (AFP) reported via the APSU/National Enterovirus Reference Laboratory (NERL) and PAEDS surveillance systems. All cases have been classified by the Polio Expert Panel (PEP) as ‘non-polio AFP’ according to World Health Organization criteria 8
c	Includes both confirmed and probable cases.
d	N/A: not applicable.
The most common diagnoses assigned by the PEP for the non-polio AFP cases were Guillain-Barré syndrome (GBS) (n = 26), transverse myelitis (TM) (n = 12), acute disseminated encephalomyelitis (ADEM) (n = 11), botulism (n = 3), and tick bite paralysis (n = 3). Two children were diagnosed with a recently described entity of interest, acute flaccid myelitis (AFM).10 
Retrospective data analysis of 590 cases of AFP contributed by APSU/NERL and PAEDS surveillance systems over eleven years (2007–2017), published in 2022, showed that almost half of children presenting with AFP were aged < 5 years and that the most common diagnoses were GBS, TM and ADEM, with the latter occurring more often in winter.11 
AFP data were also published in the Australian National Enterovirus Reference Laboratory’s 2021 annual report in Communicable Diseases Intelligence,12 and are published fortnightly by the WHO Regional Office for the Western Pacific in the Polio Bulletin 2022.13 These data also contribute to the WHO’s annual progress report on sustaining polio-free status in the Western Pacific Region.14 
Congenital cytomegalovirus infection 
APSU surveillance of congenital cytomegalovirus (cCMV) has been conducted since 1999.2,3,15 
In 2022, there were 55 notifications of cCMV in infants, of which 33 were confirmed as cases (n = 31 definite and n = 2 probable) (aggregated); four were duplicates; three were errors (two were outside of case definition and one had insufficient data to classify); and fifteen were historic prevalent cases diagnosed prior to 2022 (Table 1). In comparison, 45 confirmed cCMV cases were reported in 2021 and 37 in 2020. Cases have been reported each year since surveillance commenced, with the highest number in 2021 (n = 45) and the lowest in 2003 (n = 7).2 
Of the 33 confirmed cCMV cases in 2022, 12 (36%) were small for gestational age. Fifteen cases were symptomatic (45%), with the most common clinical conditions being small for gestational age (n = 12); jaundice (n = 10); thrombocytopaenia (n = 9); microcephaly (n = 6); and hepatitis (n = 5). Hearing impairment was diagnosed in 21 children (64%) and was sensorineural in 16 of them. Five children had developmental delay. Seven of the eight (88%) infants who had moderate to severe cCMV symptoms, including neurological symptoms or multiple symptoms, received antiviral treatment with valganciclovir or ganciclovir according to current recommendations,16–18 and one of the eight infants died. 
A symptomatic illness suggestive of maternal CMV infection was reported during pregnancy in six of 22 (27%) mothers for whom these data were available. A positive immunoglobulin G (IgG) and/or IgM for CMV infection was reported in eleven mothers. 
In 2022, incidence data from APSU cCMV surveillance19 were included in updated Australian clinical guidelines for the management of CMV infection in infants.20 
Neonatal and infant herpes simplex virus infection 
APSU surveillance of neonatal and infant herpes simplex virus (HSV) infection has been conducted since 1997.2,3,21 In 2022, there were 15 notifications of HSV infection in infants reported to the APSU, of which ten were confirmed as cases, four were duplicates and one was an error (no CRF completed) (Table 1). In comparison, 14 confirmed HSV cases were reported to the APSU in 2021 and eight cases in 2020. HSV cases have been reported each year since surveillance commenced, with the highest confirmed case number reported in 2015 (17 cases) and the lowest in 2017 (two cases).22 
Of the ten confirmed cases in 2022, all were neonates aged between one and 21 days; 30% (3/10) had disseminated disease, 30% had skin eye mucous membrane (SEM) disease and 60% (6/10) presented with central nervous system (CNS) disease (four of whom also had cutaneous disease). Of the three neonates with disseminated disease, one had encephalitis and cutaneous involvement and one had severe hepatitis requiring a liver transplant. Of the ten cases, 50% (5/10) had HSV-1 serotype and 50% (5/10) had HSV-2 serotype. All children received antiviral therapy (acyclovir) except one child with disseminated disease who died on the day they presented to hospital. A second case, who also had disseminated disease, received aciclovir treatment but died before completing treatment. No neurological sequelae were recorded at discharge for any of the cases with CNS disease. 
Analysis of 87 confirmed cases of neonatal HSV with neurological disease reported to the APSU between 1997 and 2020, out of a total of 195 cases of neonatal HSV reported during this period (45%), showed that male neonates were significantly more likely to have HSV CNS disease than those with other forms of HSV, and had higher frequencies of mortality and of neurodevelopmental sequelae in survivors.23 
In 2022, data from APSU neonatal HSV surveillance21 were included in a background comment on neonatal HSV incidence in Australia in updated Australian clinical guidelines for the management of HSV infection in infants.24 
Perinatal exposure to HIV and paediatric HIV infection 
APSU surveillance of perinatal exposure to human immunodeficiency virus (HIV) in infants and paediatric HIV infection has been conducted since 1993 in collaboration with the Kirby Institute.2,3,25 
Perinatal exposure to HIV in infants 
In 2022, there were 27 notifications of infants with perinatal exposure to HIV reported to the APSU. Of these, 20 were confirmed as incident cases; six were prevalent cases born in 2020 and 2021 and not previously reported; and one was a duplicate of a confirmed case reported in 2021 (Table 1). Confirmed cases were born to women with HIV infection and exposed perinatally by in utero exposure. In comparison, 43 confirmed cases of infants with perinatal exposure to HIV were reported each year in 2021 and 2020,2,3 and 59 confirmed cases were reported in 2019.26 Prior to 2019, an average of 30 infants with perinatal exposure were reported each year since surveillance commenced in 1993.27 Of the 43 perinatal exposure cases reported in 2021, two cases were subsequently found to have mother-to-child transmission (MTCT) of HIV; previously, two cases of the 59 perinatal exposure cases reported in 2019 were subsequently found to have MTCT of HIV.26 
Of the 20 infants confirmed in 2022 with perinatal HIV exposure, 19 were born in Australia and one in a country with a high prevalence of HIV. HIV test results were only provided for seventeen infants, of whom seven tested negative at their most recent test and ten did not have a result recorded at the time of reporting. Follow-up of these infants at 18 months will be conducted to obtain further HIV test results, in accordance with clinical recommendations.28 Eight of the 20 infants were reported to have been treated with antiretroviral therapy and nine with prophylactic antiviral treatment after birth. 
A separate CRF was used to record data for mothers of perinatally-exposed children; in 2022, CRFs were only completed for five mothers of the 20 infants confirmed as cases. All mothers were born outside of Australia and were diagnosed with HIV antenatally, receiving antiretroviral therapy during pregnancy. Three infants were delivered by elective and one infant by emergency caesarean section; however, one infant was delivered vaginally. Breastfeeding was avoided for four infants; one infant was breastfed for four weeks. 
Paediatric HIV 
There were three cases of paediatric HIV notified in 2022. All were historic prevalent cases (Table 1) born in 2007, 2008 and 2013 outside of Australia in countries with a high prevalence of HIV. Two children had acquired HIV by MTCT, with HIV-1 as the identified sub-type. Both children were reported to be asymptomatic at the time of HIV testing in 2022. The exposure for the third child was unknown but presumed to be MTCT and the HIV subtype and clinical status were not recorded. One imported case of paediatric HIV (acquired overseas) was reported to the APSU in 2021,2 and three imported cases were reported in 2014.29 
Data on perinatal HIV exposure and perinatal HIV transmission in Australian born infants and paediatric HIV infections are routinely reported in the Australian Annual Surveillance Report on HIV, viral hepatitis and sexually transmissible infections.30 
Severe complications of influenza 
APSU surveillance of severe complications of influenza has been conducted since 2008.2,3,9 In 2020, the APSU added questions about co-infection with SARS-CoV-22,3 and in 2022 added questions about COVID-19 vaccination uptake. 
Between 1 June and 30 September 2022, there were 36 notifications of children with severe complications of influenza reported to the APSU: 27 were confirmed cases; one was a duplicate; six were errors (five were diagnosed outside the surveillance period and one was outside the age range); and a CRF was not returned for two (Table 1). No cases of severe influenza were reported in 2020 and 2021 COVID-19 pandemic years. In 2019, 62 confirmed cases were reported;26 prior to 2019, cases had been reported each year since surveillance commenced in 2008.31 
All 27 confirmed cases in 2022 had laboratory confirmed influenza A. The influenza A virus was subtyped in five: three had H1(09) and two had H3 subtypes. Fifteen children (56%) were aged 5–9 years and twelve children (44%) were aged < 5 years. Five children were admitted to intensive care units. Pneumonia was the most common complication, reported in fifteen children (56%). Laboratory proven bacterial co-infection was reported in six children (22%, and due to Streptococcus pneumoniae in four) and laboratory proven viral co-infection in six children, two of whom had laboratory proven co-infection with SARS-CoV-2. 
Of the 27 children who were confirmed as cases, two had influenza complicated by shock (requiring resuscitation with > 40 ml/kg of intravenous fluids), one had seizures and one developed myocarditis. Fifteen children required supplemental oxygen, three required invasive ventilation and one required extracorporeal membrane oxygenation. Only five children were treated with oseltamivir and 15 received antibiotics. Two children died and three children were still hospitalised at the time of reporting. Only one child had received a seasonal influenza vaccine; 13 were not vaccinated and vaccination data were unavailable for another thirteen children. Only four children had an underlying medical condition that likely predisposed them to severe influenza complications (two with asthma and two with genetic disorders and neurodevelopmental delay) and 23/27 children (85%) were previously healthy. Six children had previously contracted COVID-19; only one had been hospitalised and hospitalisation data were unavailable for one child. The COVID-19 vaccination status was not reported for any child. 
In 2022, data on neurological complications in children aged <15 years with severe influenza and reported to the APSU between 2008 and 2018 were published in the Journal of the Pediatric Infectious Disease Society.32 More than a quarter of all children with severe influenza (165/633, 26%) had neurological complications, and neurological complications accounted for almost half of all deaths (15/32, 47%). 
Juvenile-onset recurrent respiratory papillomatosis 
APSU surveillance of juvenile-onset recurrent respiratory papillomatosis (JoRRP) has been conducted since 2011.2,3,33 
In 2022, there was one confirmed case of JoRRP reported to the APSU (Table 1). The child was born in Vietnam, where there is a high prevalence of human papillomavirus (HPV) infection and no universal HPV vaccination program. Diagnosis of JoRRP was confirmed by histology. HPV genotyping identified HPV 6, which is strongly implicated in the development of JoRRP,34 and is targeted by HPV vaccines.35 HPV vaccination status was not recorded for the mother. The child was treated with debulking surgery. 
Prior to 2021, the last case of JoRRP was reported in 2017.27 The variable annual incidence estimate for JoRRP (Table 2)2 is expected with very rare conditions. 
Congenital rubella infection and syndrome 
APSU surveillance of congenital rubella (infection and syndrome) has been conducted since 1993.2,3,36 
In 2022, no notifications were received by the APSU (Table 1). This is the seventh consecutive year without a case and is consistent with the absence of congenital rubella notifications to the National Notifiable Diseases Surveillance System (NNDSS) for the same period. The last reports to the APSU were in 2015, with one case of congenital infection and one case of congenital rubella syndrome (CRS).37 The incidence (Table 2) has steadily declined since the study commenced, when case numbers peaked at 24 per annum between 1993 and 1996.38 
Congenital varicella syndrome and neonatal varicella infection 
APSU surveillance of congenital varicella syndrome (CVS) and neonatal varicella infection (NVI) has been conducted since 2006. 2,3,39 
In 2022, no cases of CVS were reported to the APSU (Table 1) for the second consecutive year, with one case reported previously in 2020.2 
However, one case of NVI was reported to the APSU (Table 1) for the first time since 2019, when three cases were reported.26 Data for this case are pending. 
APSU incidence estimates of CVS and NVI (Table 2) have been steadily declining since surveillance commenced, following the introduction of Australian Government funded varicella zoster virus vaccination for all children aged 18 months.39 
In 2022, data comparing CVS and NVI incidence estimates obtained by APSU surveillance in the pre-vaccination era (1995–1997)40 with the post-vaccination period (2006–2020) showed a sustained decline in both diseases, which was significant for NVI. These data were presented at the Royal Australasian College of Physicians Annual Congress41 and subsequently published in an article.42 
New communicable disease surveillance studies in 2022 
APSU surveillance of dengue, Q fever, and severe acute hepatitis commenced in 2022 and the background and aims of each study and preliminary findings are described below. 
Dengue 
APSU surveillance of dengue virus infection commenced in February 2022. Dengue virus infection is caused via mosquito-borne transmission of the dengue virus (DENV).43,44 Infection mainly occurs in tropical and subtropical regions.43,44 In Australia, outbreaks of dengue have been documented in Far North Queensland, however local transmission of DENV has been reported further south in Central Queensland.45,46 Four serotypes of DENV are known to cause human disease (DENV-1, DENV-2, DENV-3, and DENV-4).43,44 The spectrum of symptoms associated with DENV infection range from a mild febrile illness usually mistaken for the flu to severe dengue, which is a life-threatening emergency and includes dengue haemorrhagic fever and dengue shock syndrome.43,44 Children have a greater risk of severe disease and death.47 Presently, there is no specific treatment for dengue and care is supportive.42,43 In 2015, the world’s first dengue vaccine was developed by Sanofi Pasteur (CYD-TDV or Dengvaxia);48 however it is only for use in individuals aged 9–45 years who have had previous dengue infection.44 Two candidate dengue vaccines have since been developed for use in dengue-seronegative individuals, and phase 3 clinical trials are currently underway.49 
The prevalence and characteristics of this emerging condition have not been well studied in children in Australia. APSU is conducting surveillance of dengue to document the geographic distribution of dengue in children and describe the demographics, clinical features and severity, treatment and short-term outcomes prior to the availability of vaccination. In addition, the APSU study aims to document serotype trends of DENV paediatric infections in Australia. 
The case definition for APSU surveillance of dengue is: Any child aged < 16 years with either a confirmed or probable infection. 
A confirmed case requires laboratory-confirmed Dengue infection as determined by: 
· Isolation of dengue virus or detection of dengue virus by nucleic acid testing; or 
· Detection of dengue non-structural protein 1 (NS 1) antigen in blood by enzyme immunoassay; or 
· IgG seroconversion, a significant increase in antibody level, or a fourfold or greater rise in titre to dengue virus, proven by neutralisation or another specific test; or 
· Detection of dengue virus-specific IgM in cerebrospinal fluid, in the absence of IgM to Murray Valley encephalitis, West Nile virus/Kunjin or Japanese encephalitis viruses; and 
· A clinically compatible illness (includes fever, headache, arthralgia, myalgia, rash, nausea, and vomiting, with possible progression to severe plasma leakage, severe haemorrhage, or severe organ impairment – CNS, liver, heart or other). 
A probable case requires laboratory suggestive evidence, which is: 
· Detection of NS1 antigen in blood by a rapid antigen test, or detection of dengue virus-specific IgM in blood; and 
· A clinically compatible illness and epidemiological evidence; or 
· A clinical compatible illness and household epidemiological evidence. 
In 2022, two cases of dengue were notified to the APSU, one confirmed and one probable (Table 1), and the incidence estimate for the surveillance period (1 February – 31 December 2022) is shown in Table 2. Neither child had a prior history of dengue or had recently travelled to an endemic country. One had DENV2 serotype and the serotype was not recorded for the second child. Both children were hospitalised and symptoms included fever, rash, cough, severe abdominal pain, diarrhoea, fatigue, retro-orbital pain and myalgia/arthralagia joint pains. One child had respiratory co-infection with human metapneumovirus. Both children received supportive therapies (intravenous fluids, pain relief) and one child received ceftriaxone. On discharge, one child had ongoing problems including arthralgia, fatigue, thrombocytopaenia and hepatitis. 
Q fever 
APSU surveillance of Q fever commenced in February 2022. Q fever is caused by Coxiella burnetii, which is a zoonotic bacterial infection mainly carried by large domestic animals such as cattle and sheep but also found in wild mammals and domestic pets.50 Transmission of C. burnetii from animals to humans is by inhalation of dust particles containing aerosolised spores of the bacterium.50 C. burnetii infection can also be acquired from contaminated animal products such as meat, milk, wool, placenta and other birth products.51 In Australia, Q fever is a nationally notifiable disease. Cases have been observed in all states and territories, but over 80% of all notified cases are residents of Queensland and New South Wales.52 Although Q fever has mostly been observed in rural areas, cases have also been observed in urban areas.53 
Q fever may manifest as asymptomatic, mild, or severe disease that results in hospitalisation and death.54 Clinical symptoms of acute Q fever from primary C. burnetii infection include: an influenza-like illness with fever, sweats, muscle aches and headaches, and less commonly pneumonia and hepatitis.54 Approximately 5% of individuals with acute Q fever will develop chronic Q fever, which can present as endocarditis, bone and joint infections or chronic fatigue syndrome.55 Treatment of acute and chronic Q fever is primarily with the antibiotic doxycycline.54 
Q fever is reported less often in children than adults and the symptoms are less specific,56so there is a concern that the disease may be under-recognised in children and that the true burden of disease is unknown.56 A Q fever vaccine, developed in Australia, has been available for human use since 1989; however, it can only be administered to individuals aged ≥ 15 years with no previous exposure to C. burnetii.57 Plans to commence an Australian clinical trial of Q fever vaccination in children aged 10–15 years were announced in 2020.58 It is envisaged that APSU surveillance will provide epidemiological and clinical data on the burden of Q fever among Australian children prior to the availability of vaccination. 
The case definition for APSU surveillance of Q fever is: Any child aged < 15 years who has either: laboratory-confirmed acute Q fever as determined by: 
· Laboratory detection of Coxiella burnetii by polymerase chain reaction (PCR) testing of unclotted blood or serum; or 
· Laboratory detection of a ≥ four-fold increase in IgG antibody titres to phase II C. burnetii antigen by indirect immunofluorescence antibody (IFA) in a serum sample collected 2–3 weeks after onset (convalescent), when compared with a serum sample collected at onset, in the absence of recent vaccination; or 
probable acute Q fever as determined by: 
· A clinical presentation compatible with acute Q fever disease (fatigue, cough, headache and fever) and laboratory detection of IgM antibody to phase II C. burnetii antigen in serum in the absence of recent vaccination; or 
chronic Q fever as 
· A clinical presentation consistent with chronic Q fever disease (e.g. endocarditis, osteomyelitis, hepatitis, encephalitis or other); and 
· Laboratory detection by IFA of elevated IgG antibody titres to phase I C. burnetii antigen, with or without detection of IgA in serum or laboratory detection of C. burnetii by PCR in blood or tissue at infection site (e.g. bone). 
Between 1 February and 31 December 2022, there were seven notifications of Q fever to the APSU, of which one was classified as a probable case and one was a laboratory-confirmed case diagnosed in 2012. Information is not yet available for five cases (Table 1). Confirmed and probable cases were aggregated to calculate incidence estimates (Table 2). The probable case had laboratory detection of IgM antibody to phase II C. burnetii antigen in serum, which was indicative of probable infection and had multiple symptoms at presentation, including fever, sweats, cough, diarrhoea, chills/rigors, weight-loss and loss of appetite. The child was not hospitalised and remained unwell at the time of reporting. The laboratory-confirmed case was diagnosed in 2012 and had laboratory detection of chronic C. burnetii infection with osteomyelitis of the leg, requiring multiple surgeries. The child remained unwell at the time of APSU reporting. Both children had reportedly visited/lived on farms/rural properties and had exposure to large domestic animals (cattle and sheep). 
Severe acute hepatitis 
APSU surveillance of severe acute hepatitis commenced in September 2022. In early April 2022, the World Health Organization (WHO) released an emergency outbreak notice for severe acute hepatitis of unknown origin in the United Kingdom and Northern Ireland that affected young children in whom hepatitis viruses (A–E) were not detected.59–61 This severe hepatitis was characterised by acute onset of symptoms including jaundice, abdominal pain, nausea and vomiting, which, in rare instances, progressed to fulminant hepatic failure and the need for liver transplantation in children who had been previously healthy.59 Adenovirus (Type 41 and 44) was identified in up to one-third of the cases. 59–61 Since then, cases have been identified in 35 countries with 2% of children dying and 5% requiring a liver transplant.61 Most cases (76%) were aged < 6 years.61 In response to the emergence of severe acute hepatitis of unknown origin internationally, members of the International Network of Paediatric Surveillance Units (of which APSU is a member) initiated a collaborative surveillance study to determine the distribution and characteristics of severe acute hepatitis of unknown cause in children. 
In contrast, the case definition for APSU surveillance of severe acute hepatitis is any newly diagnosed case of severe acute hepatitis of any aetiology in any child aged < 17 years with: acute onset of symptoms consistent with hepatitis (e.g. fever, jaundice, abdominal pain, fatigue, loss of appetite, rash, itch, joint or muscle ache, dark urine, pale coloured stools, nausea or vomiting); and elevated serum alanine aminotransferase (ALT) or aspartate aminotransferase (AST) levels (> 500 international units per litre [IU/L]). The cause of the hepatitis may unknown or due to infections, drugs, metabolic or auto-immune causes. 
Between 1 September and 31 December 2022, there were ten notifications of severe acute hepatitis reported to the APSU, of which nine were confirmed as cases and one was a duplicate report (Table 1). Incidence estimates were calculated for the surveillance period (Table 2). Six of the nine confirmed cases were aged < 6 years. Only one child had travelled overseas in the previous six months. Five children were given a final diagnosis of viral hepatitis and one child had autoimmune hepatitis. Two children were not given a final diagnosis, with one child reported to have suspected viral hepatitis. Both children tested positive for adenovirus. Of the nine children, one child was still hospitalised with ongoing hepatitis and liver failure and one child had liver dysfunction at the time of reporting; five children had recovered; and the outcome was not stated in two children. 
Discussion and conclusions 
For the past 30 years, the APSU has collected national prospective data on a range of rare communicable diseases and complications of communicable diseases in the Australian paediatric population. APSU data have often provided the first national incidence estimates of these diseases (e.g. microcephaly)62 as well as data on epidemiology, clinical features, treatment, risk factors, vaccination and outcomes; these data have helped inform public policy, management and education. For example, the publication of APSU data on haemolytic uraemic syndrome,63 which has been cited 266 times in the research literature, influenced changes in government regulations regarding production of uncooked fermented meat products. The publication of APSU study data on JoRRP33 has been cited 140 times and emphasises the importance of prospective data collection for assessing impacts of HPV vaccination. Other publications of APSU data, including on severe complications of influenza,64 congenital rubella,36 CVS and NVI,39 HSV21 and CMV,19 have been frequently cited and included in evidence-based systematic reviews,65–67 articles on policy,68–71 and clinical management guidelines.20,24 
The response rate to the monthly report card from APSU Contributors was the same as for 2021 at 81%, but lower than in the previous 29 years of ≥ 90%.2 Although the 81% result represents good engagement by clinicians reporting to the APSU, we speculate that the reduction in response rate may have been due in part to ongoing workload fatigue experienced by Contributors during the COVID-19 pandemic. Additionally, the implementation in 2022 of tighter security restrictions for email distribution of electronic report cards through public health email systems resulted in many Contributors not receiving APSU emails. The APSU is investigating ways of maintaining the email distribution system and ensuring that all emails are received by Contributors in a timely manner. 
Key findings from APSU surveillance of thirteen communicable diseases and complications of communicable diseases in 2022 were as follows: 
Cases of severe complications of seasonal influenza were reported to the APSU for the first time since 2019 (i.e. prior to the COVID-19 pandemic),26 with two deaths recorded. Our data are consistent with an increase of influenza notifications in 2022 in Australia to other surveillance systems.72 Other surveillance systems reported an earlier occurrence of influenza in the season,72 which we also observed, with six children reported before the 1 June commencement of APSU surveillance. Consistent with other systems, we also identified a high number children aged 5–9 years with influenza.72 It is concerning that only one child with severe influenza reported to the APSU in 2022 was documented to have received an influenza vaccine, despite the availability of free influenza vaccination for children ≥ 6 months with underlying medical conditions since 2010, and for all children aged ≥ 6 months to < 5 years since 2020, under the National Immunisation Program (NIP).73 The appearance of severe influenza in children in 2022, as well as other viral and bacterial co-infections, including COVID-19, could be attributed to relaxation in early 2022 of government-mandated public health measures imposed during the 2020 and 2021 COVID-19 pandemic years, such as the closure of international and interstate borders, stay-at-home orders, physical distancing and mask wearing and high uptake of COVID-19 vaccination. Moreover, in 2021, the uptake of free influenza vaccination under the NIP was 20% lower than in 2020 in children aged ≥ 6 months to < 5 years and almost 50% lower in children aged 5–15 years.74 Influenza vaccination rates increased slightly in 2022 but were still nearly 15% lower in children aged ≥ 6 months to < 5 years and nearly 5% lower in children aged 5–15 years, compared to 2020.75 Influenza infection was greatly reduced in the Australian community in 2020–2021, which may have introduced a complacency for getting influenza vaccination during these years.75 It will therefore be important to continue surveillance of severe influenza in children in the 2023 winter season to assess influenza infection rates and influenza vaccine uptake in this population. 
In 2022, the minimum surveillance target of ≥ 1 non-polio AFP case per 100,000 children aged < 15 years was achieved for the fifteenth consecutive year, contributing to the retention of Australia’s polio-free status. Maintaining ongoing surveillance of AFP in Australia is required, as Australia remains at risk of imported wild-type or vaccine-derived poliovirus from countries reporting poliomyelitis.76 
Under the NIP, there was good coverage of measles-mumps-rubella-varicella vaccination in Australian children by age 60 months, at 96.6% in 2021;74 however, there was a 15% reduction in the number of HPV vaccination courses started and completed in 2021, due to school closures during the COVID-19 pandemic.73 The persistence of NVI and JoRRP cases reported to the APSU in 2022 indicates gaps in vaccination coverage, especially in young migrant and refugee women of child-bearing age from countries without universal vaccination programs, who need to be prioritised for vaccination. As of 2023, HPV vaccine is provided free under the NIP as a single catch-up dose for females and males up to age 26 years.77 Ongoing surveillance of NVI and JoRRP will be important to identify further cases and potential gaps in vaccination uptake. 
Cases of cCMV and HSV continue to be reported in infants, at similar rates to previous years. Despite awareness and education programs to prevent CMV infection in newborns,20 many women are unaware they are infected with CMV during pregnancy if symptoms are lacking.24 Our data suggest that vaccination of women of child-bearing age will be key to preventing these diseases in infants once suitable vaccines become available. In the meantime, early diagnosis and treatment of CMV and HSV infection in newborns is critical for reducing the mortality and significant morbidity caused by these infections, which include neurological and developmental sequelae78–80 and sensorineural deafness associated with cCMV.15 
Cases of perinatal exposure to HIV were fewer in 2022 than in previous years, but case numbers have been increasing since the study’s commencement, as more women of childbearing age are now living with HIV due to effective antiretroviral treatments.81 No maternal transmissions of HIV infection were recorded in 2022; however, follow-up HIV testing of infants at 18 months after birth will be required to confirm this. Most paediatric HIV cases reported to the APSU since 1993 have resulted from MTCT. Maternal transmission of HIV infection in infants within Australia continues to decrease, due to prevention strategies such as antiretroviral therapy during pregnancy, and prophylactic treatment of the child, elective caesarean section as the mode of delivery, and avoiding breastfeeding. [footnoteRef:2] Imported cases of HIV infection from high prevalence countries were reported to the APSU in 2022, indicating the need for ongoing surveillance to inform clinical care and management. Also, as Australia is committed to meeting the World Health Organization goal for the elimination of MTCT of HIV by 2030,82 continued surveillance of infants with perinatal exposure to HIV, and of their definitive HIV status at 18 months of age, is required.  [2: 	Khawar et al, manuscript of APSU data in preparation.] 

Three new prospective national surveillance studies of rare and emerging communicable diseases (dengue, Q fever and severe acute hepatitis) were implemented using APSU methodology in 2022. None of the dengue cases reported were likely to have acquired the infection in Australia, based on their recent overseas travel to endemic countries. Q fever cases were all exposed to large domestic animals in rural areas. Most children with severe acute hepatitis had viral infection; however, the cause of acute hepatitis could not be determined in two of the children at the time of reporting. Future APSU reports will describe the distribution of these communicable diseases within Australia, relevant exposures, clinical features, management and outcomes. 
In addition to conducting surveillance of the thirteen studies described in this report, the APSU developed studies of new and emerging communicable diseases and complications for implementation in 2023 in collaboration with the PAEDS network, namely paediatric inflammatory multisystem syndrome temporally associated with SARS-COV-2 (PIMS-TS) and Japanese encephalitis virus (JEV) infection. PIMS-TS has been identified internationally since late April 2020 in severely ill children and adolescents with COVID-19 who developed fever and shock frequently associated with abdominal pain and rash.83–85 JEV infection is transmitted by mosquitos and a major outbreak occurred in Australia in early 2022 for the first time in 24 years,86 with severe neurological disease and deaths occurring.86 Neither PIMS-TS nor JEV have been well characterised in Australian children, so understanding the demographic and clinical characteristics will be important for identifying known risk factors, appropriate management and effectiveness of vaccines available for the infections causing these diseases. 
Implications 
Data obtained by APSU surveillance in 2022 have important implications: 
· The need to promote influenza vaccination of children in 2023 and beyond is critical for reducing severe complications as influenza returns at high levels in the community. 
· APSU surveillance will provide the first incidence estimates for dengue, Q fever and severe acute hepatitis in Australian children, and will improve knowledge of the distribution and key clinical features of these diseases to guide policy and management protocols. 
· Rare vaccine-preventable diseases including NVI and JoRRP are still occurring despite high levels of free vaccination in the community through the NIP. 
Current strategies aimed at preventing cCMV and HSV infection in newborns are ineffective in the absence of safe and effective vaccines. Efforts to diagnose and treat affected infants as early as possible are crucial for avoiding mortality and long-term neurological disability.
Acknowledgements 
We thank the following Chief Investigators of APSU surveillance studies included in this report: 
Acute flaccid paralysis: Associate Professor Bruce Thorley, National Enterovirus Reference Laboratory and WHO Polio Regional Reference Laboratory, Victorian Infectious Disease Reference Laboratory, The Peter Doherty Institute for Infection and Immunity. 
Congenital cytomegalovirus infection: Professor William Rawlinson, NSW Health Pathology Randwick and UNSW Sydney. 
Congenital rubella: Professor Cheryl Jones, The University of Sydney Faculty of Medicine and Health and Professor Gulam Khandaker, Central Queensland Hospital and Health Service, Rockhampton. 
Perinatal exposure to HIV and HIV infection: Dr Skye McGregor and A/Professor Rebecca Guy, The Kirby Institute. 
Herpes simplex virus infection: Dr Angela Berkhout, The Queensland Children’s Hospital, and The University of Queensland Faculty of Medicine and Professor Cheryl Jones, The University of Sydney Faculty of Medicine and Health. 
Congenital varicella syndrome and neonatal varicella infection: Professor Gulam Khandaker, Central Queensland Hospital and Health Service, Rockhampton and Professor Robert Booy, The University of Sydney Faculty of Medicine and Health, and the National Centre for Immunisation Research and Surveillance. 
Seasonal influenza: Professor Elizabeth Elliott, The Australian Paediatric Surveillance Unit, The University of Sydney, Faculty of Medicine and Health, Discipline of Child and Adolescent Health and The Sydney Children’s Hospitals Network and Professor Robert Booy, The University of Sydney, Faculty of Medicine and Health, and the National Centre for Immunisation Research and Surveillance. 
Juvenile onset recurrent respiratory papillomatosis: Dr Daniel Novakovic, The University of Sydney, Faculty of Medicine and Health, Central Clinical School and Associate Professor Julia Brotherton, Melbourne School of Population and Global Health, University of Melbourne. 
Dengue and Q fever: Professor Gulam Khandaker, Central Queensland Hospital and Health Service, Rockhampton. 
Acute hepatitis: A/Professor Guy Eslick, The Australian Paediatric Surveillance Unit, The University of Sydney, Faculty of Medicine and Health, Discipline of Child and Adolescent Health and The Sydney Children’s Hospitals Network. 
We thank all Australian paediatricians for their ongoing, voluntary contribution to APSU surveillance and for providing data to inform clinical care, policy and prevention. We also acknowledge the contribution and expertise of all researchers, clinicians and research groups who use the APSU mechanism. 
We thank current APSU Scientific Review Panel members (David Burgner, Fiona Mackie, Mavis Duncanson, David Lester-Smith, Tasneem Karim, Ravisha Srinivasjois) and previous members (Carol Bower, Bin Jalaludin, Nigel Dickson, Yvonne Zurynski, Jane Bell) for providing expertise that has greatly assisted in study development. 
APSU acknowledges the contribution of study coordinators Linda Hobday (AFP); Ece Egilmezer (cCMV); and Ela Naruka (HIV) for facilitating the confirmation and classification of cases. 
Special thanks go to APSU Administration Officer Dannielle Handel for the management of the APSU database and for providing the clinician data for this report. 
APSU activities are supported by the Australian Government Department of Health and Aged Care; The University of Sydney, Faculty of Medicine and Health, Discipline of Child and Adolescent Health; The Children’s Hospital at Westmead; and the Royal Australasian College of Physicians. Elizabeth Elliott is supported by an NHMRC MRFF Practitioner Fellowship (#1135959).


Author details 
Dr Suzy M Teutsch, Research Fellow,1,2,3 
Dr Carlos A Nunez, Research Associate,1,2,3 
Associate Professor Anne Morris, Senior Research Fellow, Paediatrician and Senior Lecturer,1,2,3 
Associate Professor Guy D Eslick, Director of Research,1,2,3 
Professor Elizabeth J Elliott, Professor of Paediatrics and Child Health,2,3,4 
1. The Australian Paediatric Surveillance Unit 
2. The University of Sydney, Faculty of Medicine and Health, Discipline of Child and Adolescent Health, Sydney, New South Wales, Australia 
3. The Sydney Children’s Hospitals Network, Westmead, Sydney, New South Wales, Australia 
4. Director of the Australian Paediatric Surveillance Unit
Corresponding author 
Dr Suzy M Teutsch, Research Fellow, 
The Australian Paediatric Surveillance Unit, 
Kids Research Sydney Children’s Hospitals Network, Westmead 
Locked Bag 4001, 
Westmead NSW, AUSTRALIA, 2145. 
Telephone: +61 2 9845 3025 
Email: suzy.teutsch@health.nsw.gov.au


References 
1. Williams K, Elliott E. Role of the Australian Paediatric Surveillance Unit in monitoring communicable diseases of childhood. Commun Dis Intell. 1998;22(13);283–7. 
2. Teutsch SM, Nunez CN, Morris A, Eslick GD, Berkhout A, Novakovic D et al. Australian Paediatric Surveillance Unit (APSU) Annual Surveillance Report 2021. Commun Dis Intell (2018). 2022;46. doi: https://doi.org/10.33321/cdi.2022.46.66. 
3. Teutsch SM, Nunez CA, Morris A, Eslick GD, Khandaker G, Berkhout A et al. Australian Paediatric Surveillance Unit (APSU) Annual Surveillance Report 2020. Commun Dis Intell (2018). 2021;45. doi: https://doi.org/10.33321/cdi.2021.45.59. 
4. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—a metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Inform. 2009;42(2):377–81. doi: https//doi.org/10.1016/j.jbi.2008.08.010. 
5. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L et al. The REDCap consortium: building an international community of software platform partners. J Biomed Inform. 2019;95:103208. doi: https://doi.org/10.1016/j.jbi.2019.103208. 
6. Australian Bureau of Statistics. National, state and territory population. Reference period: September 2022. [Webpage.] Canberra: Australian Bureau of Statistics; 16 March 2023. [Accessed on 24 March 2023.] Available from: https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release. 
7. Australian Institute of Health and Welfare (AIHW). Australia’s mothers and babies. Canberra: Australian Government, AIHW; 14 December 2022. [Accessed on 24 March 2023.] Available from: https://www.aihw.gov.au/reports/mothers-babies/australias-mothers-babies/contents/about. 
8. World Health Organization (WHO). Major milestone reached in global polio eradication: Western Pacific Region is certified polio-free. Commun Dis Intell. 2000;24(10):304. 
9. Zurynski Y, Davey E, Elliott EJ. Australian Paediatric Surveillance Unit annual report, 2008 and 2009. Commun Dis Intell Q Rep. 2010;34(3):285–90. 
10. Kidd S, Lopez A, Nix WA, Anyalechi G, Itoh M, Yee E et al. Vital Signs: clinical characteristics of patients with confirmed acute flaccid myelitis, United States, 2018. MMWR Morb Mortal Wkly Rep. 2020;69(31):1031–8. doi: https://doi.org/10.15585/mmwr.mm6931e3. 
11. Bao J, Nunez C, Elliott E, Dinsmore N, McRae J, Morris A et al. Acute flaccid paralysis in Australian children from 2007 to 2017: clinical spectrum and epidemiology. Neuroepidemiology. 2023;57(1):25–34. doi: https://doi.org/10.1159/000528293. 
12. Kaye M, Garcia-Clapes A, Hobday LK, Ibrahim A, Chanthalavanh P, Bruggink L et al. Australian National Enterovirus Reference Laboratory annual report, 2021. Commun Dis Intell (2018). 2022;46. doi: https://doi.org/10.33321/cdi.2022.46.55. 
13. WHO Regional Office for the Western Pacific (WPRO). Polio Bulletin 2022. [Webpage.] Manila: WHO WPRO; 2022. Available from: https://apps.who.int/iris/handle/10665/350978. 
14. WHO WPRO. Twenty-eighth Meeting of the Regional Commission for the Certification of Poliomyelitis Eradication in the Western Pacific, Hanoi, Viet Nam, 15-17 November 2022: meeting report. Manila: WHO WPRO; 2022. Available from: https://apps.who.int/iris/handle/10665/366288. 
15. Munro SC, Trincado D, Hall B, Rawlinson WD. Symptomatic infant characteristics of congenital cytomegalovirus disease in Australia. J Paediatr Child Health. 2005;41(8):449–52. doi: https://doi.org/10.1111/j.1440-1754.2005.00665.x. 
16. Rawlinson WD, Boppana SB, Fowler KB, Kimberlin DW, Lazzarotto T, Alain S et al. Congenital cytomegalovirus infection in pregnancy and the neonate: consensus recommendations for prevention, diagnosis, and therapy. Lancet Infect Dis. 2017;17(6):e177–88. doi: https://doi.org/10.1016/S1473-3099(17)30143-3. 
17. Poole CL, Kimberlin DW. Antiviral drugs in newborn and children. Pediatr Clin North Am. 2017;64(6):1403–15. doi: https://doi.org/10.1016/j.pcl.2017.08.014. 
18. Reid A, Bowen AC, Brennan-Jones CG, Kuthubutheen JB. Congenital cytomegalovirus: the case for targeted infant screening in Australia. Med J Aust. 2022;216(4):167–71. doi: https://doi.org/10.5694/mja2.51406. 
19. McMullan BJ, Palasanthiran P, Jones CA, Hall BM, Robertson PW, Howard J et al. Congenital cytomegalovirus--time to diagnosis, management and clinical sequelae in Australia: opportunities for earlier identification. Med J Aust. 2011;194(12):625–9. doi: https://doi.org/10.5694/j.1326-5377.2011.tb03144.x. 
20. Garland S, Jones C, Palasanthiran P. Cytomegalovirus. In Palasanthiran P, Starr M, Jones C, Giles M, eds. Management of perinatal infections (3rd edition). Sydney: Australasian Society for Infectious Diseases (ASID), 2022;9–14. 
21. Jones CA, Greenow-Raynes C, Isaacs D, Neonatal HSV Study Investigators and Contributors to the APSU. Population-based surveillance of neonatal herpes simplex virus infection in Australia, 1997–2011. Clin Infect Dis. 2014;59(4):525–31. doi: https://doi.org/10.1093/cid/ciu381. 
22. Teutsch S, Zurynski Y, Elliott E, chief investigators of APSU surveillance studies. Australian Paediatric Surveillance Unit Annual Report, 2017. Commun Dis Intell (2018). 2018;42:S2209-6051(18)00006-4. 
23. Teutsch S, Berkhout A, Raynes-Greenow C, Zurynski Y, Britton PN, Jones CA. Characteristics of neonatal herpes simplex central nervous system disease in Australia (1997–2020). J Clin Virol. 2023;165:105526. doi: https://doi.org/10.1016/j.jcv.2023.105526. 
24. Jones C. Herpes simplex virus. In Palasanthiran P, Starr M, Jones C, Giles M, eds. Management of perinatal infections (3rd edition). Sydney: ASID, 2022;37–42. 
25. McDonald AM, Cruickshank M, Ziegler JB, Elliott E, Kaldor JM. Perinatal exposure to HIV in Australia, 1982–1994. Med J Aust. 1997;166(2):77–80. doi: https://doi.org/10.5694/j.1326-5377.1997.tb138725.x. 
26. Teutsch SM, Nunez CA, Morris A, McGregor S, King J, Brotherton JML et al. Australian Paediatric Surveillance Unit (APSU) annual surveillance report 2019. Commun Dis Intell (2018). 2020;44. doi: https://doi.org/10.33321/cdi.2020.44.60. 
27. Teutsch S, Zurynski Y, Elliott E, chief investigators of APSU surveillance studies. Australian Paediatric Surveillance Unit annual report, 2017. Commun Dis Intell (2018). 2018;42. pii: S2209-6051(18)00006-4. 
28. Palasanthiran P. Human Immunodeficiency virus. In Palasanthiran P, Starr M, Jones C, Giles M, eds. Management of perinatal infections (3rd edition). Sydney: ASID, 2022;43–50. 
29. Deverell M, Phu A, Zurynski YA, Elliott EJ, all chief investigators of APSU surveillance studies. Australian Paediatric Surveillance Unit annual report, 2014. Commun Dis Intell Q Rep. 2016;40(2):E216–20. 
30. King J, McManus H, Kwon A, Gray R, McGregor S. HIV, viral hepatitis and sexually transmissible infections in Australia: Annual surveillance report 2022. Sydney: The Kirby Institute, University of New South Wales; 2022. [Accessed on 24 March 2023.] doi: http://doi.org/10.26190/sx44-5366. 
31. Teutsch SM, Zurynski YA, Nunez C, Lester-Smith D, Festa M, Booy R et al. Ten years of national seasonal surveillance for severe complications of influenza in Australian children. Pediatr Infect Dis J. 2021;40(3):191–8. doi: https://doi.org/10.1097/INF.0000000000002961. 
32. Donnelley E, Teutsch S, Zurynski Y, Nunez C, Khandaker G, Lester-Smith D et al. Severe influenza-associated neurological disease in Australian children: seasonal population-based surveillance 2008–2018. J Pediatric Infect Dis Soc. 2022;11(12):533–40. doi: https://doi.org/10.1093/jpids/piac069. 
33. Novakovic D, Cheng ATL, Zurynski Y, Booy R, Walker PJ, Berkowitz R et al. A prospective study of the incidence of juvenile-onset recurrent respiratory papillomatosis after implementation of a national HPV vaccination program. J Infect Dis. 2018;217(2):208–12. doi: https://doi.org/10.1093/infdis/jix498. 
34. Somers GR, Tabrizi SN, Borg AJ, Garland SM, Chow CW. Juvenile laryngeal papillomatosis in a pediatric population: a clinicopathologic study. Pediatr Pathol Lab Med. 1997;17(1):53–64. 
35. Villa LL, Costa RLR, Petta CA, Andrade RP, Ault KA, Giuliano AR et al. Prophylactic quadrivalent human papillomavirus (types 6, 11, 16, and 18) L1 virus-like particle vaccine in young women: a randomised double-blind placebo-controlled multicentre phase II efficacy trial. Lancet Oncol. 2005;6(5):271–8. doi: https://doi.org/10.1016/S1470-2045(05)70101-7. 
36. Khandaker G, Zurynski Y, Jones C. Surveillance for congenital rubella in Australia since 1993: cases reported between 2004 and 2013. Vaccine. 2014;32(50):6746–51. doi: https://doi.org/10.1016/j.vaccine.2014.10.021. 
37. Deverell M, Phu A, Zurynski YA, Elliott EJ, all chief investigators of APSU surveillance studies. Australian Paediatric Surveillance Unit annual report, 2015. Commun Dis Intell Q Rep. 2017;41(2):E181–5. 
38. Sullivan EM, Burgess MA, Forrest JM. The epidemiology of rubella and congenital rubella in Australia, 1992 to 1997. Commun Dis Intell. 1999 Aug 5;23(8):209–14. 
39. Khandaker G, Marshall H, Peadon E, Zurynski Y, Burgner D, Buttery J et al. Congenital and neonatal varicella: impact of the national varicella vaccination programme in Australia. Arch Dis Child. 2011;96(5):453–6. doi: https://doi.org/10.1136/adc.2010.206037. 
40. Forrest J, Mego S, Burgess M. Congenital and neonatal varicella in Australia. J Paediatr Child Health. 2000;36(2):108–13. doi: https://doi.org/10.1046/j.1440-1754.2000.00474.x. 
41. Teutsch S, Eslick GD, Morris A, Walker J, Al Imam MH, Khan A et al. Potential to prevent congenital and neonatal varicella infection in Australia through immigration screening and vaccination. (Abstract for the RACP Congress 2022, A Climate for Change,12–14 May 2022, Melbourne, Victoria, Australia and Online.) J Paediatr Child Health. 2022;58(S1):19. doi: https://doi.org/10.1111/jpc.24_15962. 
42. Walker J, Teutsch S, Morris A, Eslick GD, Al Imam MH, Khan A et al. Active prospective national surveillance for congenital and neonatal varicella in Australia shows potential prevention opportunities. Vaccine X. 2023;13:100278. doi: https://doi.org/10.1016/j.jvacx.2023.100278. 
43. Simmons CP, Farrar JJ, Nguyen vV, Wills B. Dengue. N Engl J Med. 2012;366(15):1423–32. doi: https://doi.org/10.1056/NEJMra1110265. 
44. Wilder-Smith A, Ooi EE, Horstick O, Wills B. Dengue. Lancet. 2019;393(10169):350–63. doi: https://doi.org/10.1016/S0140-6736(18)32560-1. 
45. Walker J, Pyke A, Florian P, Rodney Harris RM, Khandaker G. Re‐defining the dengue‐receptive area of Queensland after the 2019 dengue outbreak in Rockhampton. Med J Aust. 2021;215(4):182. doi: https://doi.org/10.5694/mja2.51151. 
46. Wilder‐Smith A. The expanding geographic range of dengue in Australia. Med J Aust. 2021;215(4):171–2. doi: https://doi.org/10.5694/mja2.51185. 
47. Wakimoto MD, Camacho LAB, Guaraldo L, Damasceno LS, Brasil P. Dengue in children: a systematic review of clinical and laboratory factors associated with severity. Expert Rev Anti Infect Ther. 2015;13(12):1441–56. doi: https://doi.org/10.1586/14787210.2015.1100534. 
48. Wilder-Smith A, Vannice KS, Hombach J, Farrar J, Nolan T. Population perspectives and World Health Organization recommendations for CYD-TDV dengue vaccine. J Infect Dis. 2016;214(12):1796–9. doi: https://doi.org/10.1093/infdis/jiw341. 
49. Wilder-Smith A. Dengue vaccine development: challenges and prospects. Curr Opin Infect Dis. 2022;35(5):390–6. doi: https://doi.org/10.1097/QCO.0000000000000871. 
50. Maurin M, Raoult D. Q fever. Clin Microbiol Rev. 1999;12(4):518–53. doi: https://doi.org/10.1128/CMR.12.4.518. 
51. Honarmand H. Q Fever: an old but still a poorly understood disease. Interdiscip Perspect Infect Dis. 2012;2012:131932. doi: https://doi.org/10.1155/2012/131932. 
52. Sloan-Gardner TS, Massey PD, Hutchinson P, Knope K, Fearnley E. Trends and risk factors for human Q fever in Australia, 1991–2014. Epidemiol Infect. 2017;145(4):787–95. doi: https://doi.org/10.1017/S0950268816002843. 
53. Tozer S, Wood C, Si D, Nissen M, Sloots T, Lambert S. The improving state of Q fever surveillance. A review of Queensland notifications, 2003–2017. Commun Dis Intell (2018). 2020;44. doi: https://doi.org/10.33321/cdi.2020.44.48. 
54. Gikas A, Kokkini S, Tsioutis C. Q fever: clinical manifestations and treatment. Expert Rev Anti Infect Ther. 2010;8(5):529–39. doi: https://doi.org/10.1586/eri.10.29. 
55. Australian Government Department of Health and Aged Care. Q Fever – CDNA National Guidelines for Public Health Units. [Webpage.] Canberra: Australian Government Department of Health and Aged Care; 27 November 2018. Available from: https://www.health.gov.au/resources/publications/q-fever-cdna-national-guidelines-for-public-health-units. 
56. Cherry CC, Kersh GJ. Pediatric Q fever. Curr Infect Dis Rep. 2020;22(4):10.1007/s11908-020-0719-0. doi: https://doi.org/10.1007/s11908-020-0719-0. 
57. Eastwood K, Graves SR, Massey PD, Bosward K, van den Berg D, Hutchinson P. Q fever: a rural disease with potential urban consequences. Aust J Gen Pract. 2018;47(3):5555. doi: https://doi.org/10.31128/AFP-08-17-4299. 
58. National Centre for Immunisation Research and Surveillance (NCIRS). Optimising Q fever vaccination in Australia: protecting our rural adolescents. [Internet.] Sydney: NCIRS; 23 July 2020. [Accessed on 2 October 2021.] Available from: https://www.ncirs.org.au/optimising-q-fever-vaccination-australia-protecting-our-rural-adolescents. 
59. Marsh K, Tayler R, Pollock L, Roy K, Lakha F, Ho A et al. Investigation into cases of hepatitis of unknown aetiology among young children, Scotland, 1 January 2022 to 12 April 2022. Euro Surveill. 2022;27(15): 2200318. doi: https://doi.org/10.2807/1560-7917.ES.2022.27.15.2200318. 
60. Cevik M, Rasmussen AL, Bogoch II, Kindrachuk J. Acute hepatitis of unknown origin in children. BMJ. 2022;377:o1197. doi: https://doi.org/10.1136/bmj.o1197. 
61. WHO. Severe acute hepatitis of unknown aetiology in children - Multi-country. [Internet.] Geneva: WHO; 12 July 2022. [Accessed on 27 March 2023.] Available from: https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON400. 
62. Nunez C, Morris A, Jones CA, Badawi N, Baynam G, Hansen M et al. Microcephaly in Australian children, 2016–2018: national surveillance study. Arch Dis Child. 2021;106(9):849–54. doi: https://doi.org/10.1136/archdischild-2020-320456. 
63. Elliott EJ, Robins-Browne RM, O’Loughlin EV, Bennett-Wood V, Bourke J, Henning P et al. Nationwide study of haemolytic uraemic syndrome: clinical, microbiological, and epidemiological features. Arch Dis Child. 2001;85(2):125–31. doi: https://doi.org/10.1136/adc.85.2.125. 
64. Zurynski YA, Lester-Smith D, Festa MS, Kesson AM, Booy R, Elliott EJ. Enhanced surveillance for serious complications of influenza in children: role of the Australian Paediatric Surveillance Unit. Commun Dis Intell Q Rep. 2008;32(1):71–6. 
65. Goh AE, Choi EH, Chokephaibulkit K, Choudhury J, Kuter B, Lee PI et al. Burden of varicella in the Asia-Pacific region: a systematic literature review. Expert Rev Vaccines. 2019;18(5):475–93. doi: https://doi.org/10.1080/14760584.2019.1594781. 
66. Ahn KH, Park YJ, Hong SC, Lee EH, Lee JS, Oh MJ et al. Congenital varicella syndrome: a systematic review. J Obstet Gynaecol. 2016;36(5):563–6. doi: https://doi.org/10.3109/01443615.2015.1127905. 
67. Hamilton ST, van Zuylen W, Shand A, Scott GM, Naing Z, Hall B et al. Prevention of congenital cytomegalovirus complications by maternal and neonatal treatments: a systematic review. Rev Med Virol. 2014;24(6):420–33. doi: https://doi.org/10.1002/rmv.1814. 
68. Zheng QY, Huynh KT, van Zuylen WJ, Craig ME, Rawlinson WD. Cytomegalovirus infection in day care centres: a systematic review and meta‐analysis of prevalence of infection in children. Rev Med Virol. 2019;29(1):e2011. doi: https://doi.org/10.1002/rmv.2011. 
69. Vermillion MS, Klein SL. Pregnancy and infection: using disease pathogenesis to inform vaccine strategy. NPJ Vaccines. 2018;3(1):6. doi: https://doi.org/10.1038/s41541-017-0042-4. 
70. Seib K, Pollard AJ, de Wals P, Andrews RM, Zhou F, Hatchett RJ et al. Policy making for vaccine use as a driver of vaccine innovation and development in the developed world. Vaccine. 2017;35(10):1380–9. doi: https://doi.org/10.1016/j.vaccine.2016.10.080. 
71. Taylor L, Petousis-Harris H, Ellis T, Turner N, Nowlan M. 2012 Antigen Review: Varicella-zoster virus (chicken pox and shingles). Auckland: University of Auckland, Libraries and Learning Services (Te Tumu Herenga); July 2014. Available from: https://researchspace.auckland.ac.nz/handle/2292/47716. 
72. Australian Government Department of Health and Aged Care. National 2022 Influenza Season Summary. Reporting period: 01 January to 09 October 2022. Canberra: Australian Government Department of Health and Aged Care; December 2022. [Accessed on 23 March 2023]. Available from: https://www.health.gov.au/sites/default/files/2022-12/aisr-2022-national-influenza-season-summary.pdf. 
73. NCIRS. Significant events in influenza vaccination practice in Australia. Sydney: NCIRS; 2022. Available from: https://ncirs.org.au/sites/default/files/2022-11/Influenza-history-November%202022.pdf. 
74. Hull B, Hendry A, Dey A, Brotherton J, Macartney K, Beard F. Annual Immunisation Coverage Report 2021. Commun Dis Intell (2018). 2023;47. In press. 
75. NCIRS. Influenza vaccination coverage data. [Webpage.] Sydney: NCIRS; 2023. [Accessed on 24 March 2023.] Available from: https://ncirs.org.au/influenza-vaccination-coverage-data. 
76. WHO. Polio eradication strategy 2022–2026: delivering on a promise. Geneva: WHO; 9 June 2021. [Accessed on 24 March 2023.] Available from: https://www.who.int/publications/i/item/9789240031937. 
77. Australian Government Department of Health and Aged Care. HPV (human papillomavirus) vaccine. [Webpage.] Canberra: Australian Government Department of Health and Aged Care; 2023. [Accessed on 31 March 2023.] Available from: https://www.health.gov.au/topics/immunisation/vaccines/human-papillomavirus-hpv-immunisation-service. 
78. Dollard SC, Grosse SD, Ross DS. New estimates of the prevalence of neurological and sensory sequelae and mortality associated with congenital cytomegalovirus infection. Rev Med Virol. 2007;17(5):355–63. doi: https://doi.org/10.1002/rmv.544. 
79. Smithers-Sheedy H, Raynes-Greenow C, Badawi N, Fernandez MA, Kesson A, McIntyre S et al. Congenital cytomegalovirus among children with cerebral palsy. J Pediatr. 2017;181:267–71.e1. doi: https://doi.org/10.1016/j.jpeds.2016.10.024. 
80. Samies NL, James SH. Prevention and treatment of neonatal herpes simplex virus infection. Antiviral Res. 2020;176:104721. doi: https://doi.org/10.1016/j.antiviral.2020.104721. 
81. McGregor S, King J, McManus H, Gray R, Guy R. HIV, viral hepatitis and sexually transmissible infections in Australia: annual surveillance report 2018. Sydney: The Kirby Institute, University of New South Wales; 2018. [Accessed on 24 March 2023.] Available from: https://kirby.unsw.edu.au/report/asr2018. 
82. WHO. Global health sector strategies on, respectively, HIV, viral hepatitis and sexually transmitted infections for the period 2022–2030. Geneva: WHO; 2022. [Accessed on 24 March 2023.] Available from: https://www.who.int/publications/i/item/9789240053779. 
83. Riphagen S, Gomez X, Gonzalez-Martinez C, Wilkinson N, Theocharis P. Hyperinflammatory shock in children during COVID-19 pandemic. Lancet. 2020;395(10237):1607–8. doi: https://doi.org/10.1016/S0140-6736(20)31094-1. 
84. WHO. Multisystem inflammatory syndrome in children and adolescents with COVID-19. Geneva: WHO; 15 May 2020. [Accessed on 22 March 2023.] Available from: https://www.who.int/publications-detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19. 
85. European Centre for Disease Prevention and Control (ECDC). Rapid risk assessment: paediatric inflammatory multisystem syndrome and SARS -CoV-2 infection in children. Solna: ECDC; 15 May 2020. [Accessed on 22 March 2023.] Available from: https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment. 
86. Yakob L, Hu W, Frentiu FD, Gyawali N, Hugo LE, Johnson B et al. Japanese encephalitis emergence in Australia: the potential population at risk. Clin Infect Dis. 2023:76(2):335–7. doi: https://doi.org/10.1093/cid/ciac794.



Appendix A: Case definitions of APSU communicable diseases and complications under surveillance in 2022
Surveillance study – Case definition
Acute flaccid paralysis (AFP)
Any child less than 15 years of age with acute flaccid paralysis in one or more limbs or acute onset of bulbar paralysis.
All cases reported through APSU, NERL and PAEDS are reviewed by the PEP and classified as: confirmed poliomyelitis; non-polio AFP, polio-compatible or non-AFP. The NERL determines whether there is an infectious cause of AFP including enteroviruses.
The PEP secretariat reports all Australian cases to the World Health Organization (WHO).
Congenital cytomegalovirus (cCMV) infection
Congenital CMV: Any child from whom CMV is isolated in the first three (3) weeks of life, from urine, blood, saliva, or any tissue taken at biopsy.
Suspected congenital CMV: any child up to 12 months of age, in whom CMV is isolated from urine, blood, saliva or any tissue taken at biopsy and/or a positive serum IgM is found and in whom clinical features exist that may be due to intrauterine CMV infection.
Clinical features associated with congenital CMV infection include: prematurity, low birth weight, sensorineural deafness, other neurological abnormalities (encephalitis, microcephaly, developmental delay), seizures, microphthalmia, chorioretinitis, cataracts), hepatitis, hepatosplenomegaly, thrombocytopaenia, pneumonitis or myocarditis.
Neonatal and infant herpes simplex virus (HSV) infection
Any neonate or infant aged less than 3 months of age (regardless of gestation) seen in the last month with laboratory confirmation of HSV infection and with either clinical evidence of HSV infection or laboratory confirmation of maternal perinatal HSV infection in an asymptomatic infant.
Laboratory confirmation is by detection of HSV by PCR in a surface swab, respiratory specimen and/or sterile site (CSF or blood) (or by virus isolation), or by immunofluorescence.
Clinical evidence of neonatal HSV infection is one or more of: typical herpetic lesions of the skin, eye or mouth; evidence of disseminated infection (bleeding, bruising or coagulopathy, jaundice or elevated serum bilirubin, hepatosplenomegaly or elevated liver transaminases), pneumonitis (respiratory distress or chest radiograph) or encephalitis (lethargy, seizures, apnoea or abnormalities on neuroimaging or EEG).
Laboratory evidence of maternal perinatal HSV infection is provided by detection of HSV in maternal genital swab and /or mother seroconverted to HSV or IgM positive in pregnancy or early postnatal period.
Perinatal exposure to HIV
Any infant born to a woman with diagnosed HIV infection. Children born to women with HIV infection and who are known to have been exposed to HIV perinatally, by in utero exposure or through breastfeeding, should be notified, even if they are subsequently confirmed as HIV antibody negative.


Paediatric HIV infection
Any child aged less than 16 years at diagnosis of HIV infection in Australia
Juvenile onset recurrent respiratory papillomatosis (JoRRP)
Any infant or child under the age of 15 years diagnosed with juvenile onset recurrent respiratory papillomatosis (JoRRP) confirmed by endoscopy of the larynx and by histology.
Probable case: as above but without histological confirmation
Severe complications of influenza in children <15 years
Any child aged less than 15 years with laboratory confirmed influenza admitted to hospital with at least one of the following complications:
Pneumonia (confirmed radiologically and/or microbiology)
Acute Respiratory Distress Syndrome (ARDS)
Laboratory proven viral co-infection including COVID-19
Laboratory proven bacterial co-infection; Bacteraemia; Septicaemia
Encephalitis / encephalopathy
Seizures (including simple febrile seizure, prolonged or focal seizure or status epilepticus)
Transverse myelitis
Polyneuritis / mononeuritis
Guillain-Barré syndrome
Reye Syndrome
Myocarditis; Pericarditis; Cardiomyopathy
Rhabdomyolysis
Purpura fulminans
Disseminated intravascular coagulopathy
Shock (requiring >40 ml/kg fluid resuscitation)
Acute renal failure
Death, including death at presentation to hospital
Requirement for supplementary oxygen, non-invasive ventilation, invasive ventilation or Extracorporeal Membrane Oxygenation (ECMO)


Congenital rubella infection/syndrome
Conﬁrmed case
A conﬁrmed case requires laboratory deﬁnitive evidence (fetal).
OR
Laboratory definitive evidence (infant) AND epidemiological evidence.
Laboratory deﬁnitive evidence
Fetal
Isolation or detection of rubella virus from an appropriate clinical sample (i.e. fetal blood or
tissue, amniotic fluid, chorionic villus sample) by culture or nucleic acid testing.
Infant
Isolation or detection of rubella virus from an appropriate clinical sample in an infant, by
culture or nucleic acid testing.
OR
Detection of rubella-speciﬁc IgM antibody in the serum of the infant.
Epidemiological evidence
The mother has confirmed rubella infection during pregnancy
Probable case
Epidemiological evidence (1st trimester infection).
OR
Epidemiological evidence (2nd and 3rd trimester infection) AND laboratory suggestive evidence (infant).
Laboratory suggestive evidence
Infant
High / rising rubella-specific IgG level in first year of life.
Congenital Rubella Syndrome
A conﬁrmed case requires laboratory deﬁnitive evidence (fetal or infant), as described above AND clinical evidence.
Clinical evidence
A live or still born infant with ANY of the following compatible defects:
· Cataracts
· Congenital glaucoma
· Congenital heart disease
· Hearing defects
· Microcephaly
· Pigmentary retinopathy
· Development delay
· Purpura
· Hepatosplenomegaly
· Meninigoencephalitis
· Radioluscent bone disease
· Other defect not better explained by an alternative diagnosis
Congenital varicella syndrome (CVS)
Any stillbirth, newborn infant, or child up to the age of 2 years who, has definite or suspected congenital varicella infection, with or without defects and meets at least one of the following criteria:
· Cicatricial skin lesions in a dermatomal distribution and/or pox-like skin scars and/ or limb hypoplasia.
· Development of herpes zoster in the first year of life.
· Spontaneous abortion, termination, stillbirth or early death following varicella infection during pregnancy.
· Confirm varicella infection by one or more of the following:
· Detection of varicella-specific IgM antibodies in cord blood or in serum specimen taken in the first 3 months of life (only 25% of cases are positive).
· Persistence of varicella specific IgG antibody in a child aged beyond 6 months of age.
· Identification of varicella virus in skin lesions or autopsy tissue.
· History of maternal varicella during pregnancy or maternal contact with varicella in pregnancy in the mother of an infant with congenital abnormalities.
· The following clinical signs may also be present in cases CVS:
· Microcephaly, hydrocephalus, cerebellar hypoplasia, motor or sensory deficits, sphincter dysfunction and peripheral nervous system defects.
· Microphthalmia, cataracts, Horner’s syndrome, chorioretinitis, nystagmus, retinal scars, optic atrophy.
· Gastrointestinal abnormalities including colonic atresia, hepatitis, liver failure.
· Genito-urinary abnormalities.
· Cardiovascular abnormalities.
· Intrauterine growth retardation.
Neonatal varicella infection (NVI)
Any infant who has neonatal varicella based on history, clinical and/or laboratory findings in the first month of life without features of CVS).
Features of neonatal varicella infection include pox-like rash which may be papulovesicular, vesiculopustular or haemorrhagic, and fever. Other systemic symptoms may be present. Complications of neonatal varicella include bacterial superinfection, neurological and haematological problems and general visceral involvement.
The diagnosis of neonatal varicella can be made when an infant in the first month of life presents with clinical features of varicella infection. There may be a history of maternal varicella infection in the last 1–4 weeks of pregnancy or contact with a varicella infected person after birth.
The diagnosis can be confirmed by laboratory tests to detect:
Viral antigen/viral isolate from scrapings of the skin lesions or viral DNA from lesion fluid.
Varicella specific IgM in a serum sample from the infant (or from the contact).


Dengue
Children aged <16 years who are either a:
Confirmed case
A confirmed case requires laboratory definitive evidence AND clinical evidence.
Laboratory definitive evidence
Isolation of dengue virus or detection of dengue virus by nucleic acid testing, detection of dengue non-structural protein 1 (NS1) antigen in blood by EIA, IgG seroconversion or a significant increase in antibody level or a fourfold or greater rise in titre to dengue virus, proven by neutralisation or another specific test or detection of dengue virus-specific IgM in cerebrospinal fluid, in the absence of IgM to Murray Valley encephalitis, West Nile virus/Kunjin or Japanese encephalitis viruses.
Clinical evidence
A clinically compatible illness includes fever, headache, arthralgia, myalgia, rash, nausea, and vomiting, with possible progression to severe plasma leakage, severe haemorrhage, or severe organ impairment – CNS, liver, heart or other.
OR a:
Probable case
Requires laboratory suggestive evidence AND clinical evidence AND epidemiological evidence OR clinical evidence AND household epidemiological evidence.
Laboratory suggestive evidence
Detection of NS1 antigen in blood by a rapid antigen test (unless dengue NS1 antigen by EIA is negative) or detection of dengue virus-specific IgM in blood.
Clinical evidence
A clinically compatible illness (e.g. fever, headache, arthralgia, myalgia, rash, nausea/vomiting).
Q fever
Children aged <15 years who have either:
Confirmed acute Q Fever as determined by:
Laboratory detection of Coxiella burnetii by PCR testing of unclotted blood or serum
OR
Laboratory detection of a ≥ four-fold increase in IgG antibody titres to phase II C. burnetii antigen by indirect immunofluorescence antibody (IFA) in a serum sample collected 2-3 weeks after onset (convalescent), when compared with a serum sample collected at onset, in the absence of recent vaccination
OR
Probable acute Q Fever as determined by:
Laboratory detection of IgM antibody to phase II C. burnetii antigen in serum in the absence of recent vaccination
AND
Clinical presentation compatible with acute Q Fever disease (fatigue, cough, headache and fever)
OR
Chronic Q Fever as determined by:
Clinical presentation consistent with chronic Q fever disease (e.g. endocarditis, osteomyelitis, hepatitis, encephalitis or other)
AND
Laboratory detection by IFA of elevated IgG antibody titres to phase I C. burnetii antigen, with or without detection of IgA in serum
OR
Laboratory detection of C. burnetii by PCR in blood or tissue at infection site (e.g. bone, joint)
Severe acute hepatitis
Any newly diagnosed case of severe acute hepatitis of any aetiology in any child aged <17 years with:
acute onset of symptoms consistent with hepatitis (e.g. fever, jaundice, abdominal pain, fatigue, loss of appetite, rash, itch, joint or muscle ache, dark urine, pale coloured stools, nausea or vomiting); AND
elevated serum alanine aminotransferase (ALT) OR aspartate aminotransferase (AST) levels (>500 IU/L); AND
hepatitis, of known or unknown cause, including infections, drugs, metabolic or auto-immune causes.
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