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Abstract 
The Australian Paediatric Surveillance Unit (APSU) has been conducting surveillance of rare communicable and non-communicable conditions in children since its inception in 1993. In this report, the results are described of surveillance of ten communicable diseases (and complications) for 2021, including the numbers of cases and incidence estimates; demographics; clinical features; and management and short-term outcomes. The included diseases are: acute flaccid paralysis (AFP); congenital cytomegalovirus (CMV); neonatal herpes simplex virus (HSV) infection; paediatric human immunodeficiency virus (HIV) infection; perinatal exposure to HIV; severe complications from influenza; juvenile-onset respiratory papillomatosis (JoRRP); congenital rubella syndrome; congenital varicella syndrome; and neonatal varicella infection. In 2021, cases of JoRRP were reported to the APSU for the first time since 2017, indicating potential gaps in HPV vaccination. AFP surveillance by APSU again contributed to Australia achieving a minimum target incidence of one AFP case per 100,000 children aged < 15 years. There were no cases of children with severe complications of influenza. No cases of varicella or congenital rubella were reported; however, at-risk populations, especially young migrant and refugee women from countries without universal vaccination programs, need to be screened and prioritised for vaccination prior to pregnancy. Cases of perinatal exposure to HIV continue to increase; however, the rate of mother-to-child-transmission remains at low levels due to the use of effective intervention strategies. Case numbers of congenital CMV and neonatal HSV remain steady in the absence of vaccines, prompting the need for greater awareness and education, with recent calls for target screening of at-risk infants for congenital CMV. 
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Introduction 
The Australian Paediatric Surveillance Unit (APSU)[footnoteRef:2] has proven to be a valuable resource in the 29 years since it was established, with prospective national surveillance conducted for over 70 rare childhood conditions to date, often collecting the first incidence estimates as well as detailed epidemiological and clinical data. Conditions that have so far been studied have included rare communicable diseases and complications of communicable diseases; genetic disorders; other rare diseases; uncommon injuries; and severe adverse reactions to medication and other therapies.  [2:  https://apsu.org.au.] 

In 2021, the APSU conducted surveillance for ten communicable diseases and complications, as follows: acute flaccid paralysis (AFP); congenital CMV (cCMV); neonatal herpes simplex virus infection (HSV); paediatric human immunodeficiency virus (HIV) infection; perinatal exposure to HIV; severe complications from influenza; juvenile-onset respiratory papillomatosis (JoRRP); congenital rubella syndrome (CRS); congenital varicella syndrome (CVS); and neonatal varicella infection. This report presents the results of this surveillance. 
Surveillance method 
Monthly surveillance was conducted from 1 January to 31 December 2021 using previously- described methods.1 A report card (Figure 1), either in electronic (95.4%) or in paper format (4.6%), was distributed each month to an average of 1,424 paediatricians and other clinicians engaged in child health, who were registered with the APSU and in active clinical practice (‘APSU contributors’). The report card listed 15 conditions under surveillance which included communicable diseases, rare injuries and uncommon adverse drug effects. APSU contributors were asked to complete a detailed case report form (CRF) if they had seen any child with one or more of the conditions listed on the card, either online using the secure Research Electronic Data capture (REDCap) platform2,3 hosted by the University of Sydney, or in paper format (which was manually entered into REDCap by APSU staff). The CRF captured data on demographics, risk factors, diagnosis, hospitalisation, clinical features, management, vaccination status (where a vaccine was available) and disease outcomes. If APSU contributors had not seen a case, they were still asked to return the monthly report card, indicating ‘nothing to report’ in order to calculate the overall response rate as a measure of clinician reporting. The resulting data were downloaded from REDCap into SPSS statistical software (Chicago, IL, USA) and analysed. Incidence estimates and 95% confidence intervals (95% CI) were calculated using known formulas, with population denominators obtained from the Australian Bureau of Statistics (ABS)4 for children aged < 16 years [paediatric HIV] and < 15 years [AFP, influenza, JoRRP], and from the Australian Institute of Health and Welfare (AIHW)5 for neonates and infants (live births) [cCMV, neonatal HSV, perinatal exposure to HIV, CRS, CVS, neonatal varicella]. Ethics approval for APSU surveillance studies was obtained from the Sydney Children’s Hospitals Network and from the University of New South Wales Human Research Ethics Committees. 


Figure 1: Example of the APSU monthly report card in 2021
[image: Figure 1 depicts an image of an example APSU electronic report card that was sent out to all paediatricians who actively reported cases to the APSU (i.e. APSU contributors) in July 2021. At the top of the card, it asks APSU Contributors if they have ““nothing to report” to reply to the card with “NTR” in the subject line. Moving down the card, study updates are listed, followed by 16 conditions under surveillance, including the ten communicable diseases and complications of communicable diseases described in this annual report. APSU Contributors are asked to indicate on the card whether they have recently seen a child having one or more of the conditions listed. If APSU Contributors have seen a child with one or more of the conditions listed, they are asked on the card to return it with the number of children they have seen with the condition and to complete a case report form (CRF) for each child, either by accessing the APSU website or by clicking on the hyperlink listed next to each condition (will enable the CRF to be completed online) and to return the card and completed CRF to the APSU. If APSU Contributors report a case, they are asked to record patient’s details for later reference.]
Results 
Representativeness of reporting and response rates 
In 2021, an average of 1,424 APSU contributors received the monthly APSU report card. Paediatricians (n = 1,321) accounted for the majority of contributors (93%), with clinicians from other specialities (n = 103) accounting for the remainder (Table 1). Contributors were distributed across every Australian state and territory (Figure 2), with the proportion of contributors in each state and territory approximately matching the proportion of children residing in those locations (Table 1). 
APSU contributors were located in metropolitan, rural, and remote areas; they worked in both hospitals and in private practice in a range of specialities (Table 1 and Figure 3). 
The overall response rate to the monthly APSU report card in 2021 was 81%, which included case notifications and ‘nothing to report’ responses. Prior to 2021, the response rate had consistently remained ≥ 90% for the previous 28 years.1 
Figure 2: Map of Australia showing distribution and numbers at each location of 1,424 paediatricians and other clinicians who were reporting to the APSU in 2021
[image: Figure 2 depicts the image of a map of Australia showing the distribution and numbers at each location of 1424 paediatricians and other clinicians who were reporting to the APSU in 2021. The locations are indicated on the map using small circles, with the number of clinicians at each site written in the middle of the circles.]


Table 1: Number and proportion of APSU contributors (n = 1,424) and child population (aged 0–14 years) by Australian state and territory, in 2021 
	Jurisdiction
	APSU contributors 
N = 1424
	Total child population 
0–14 years 
in 2021b
	Percentage 
of child population 
0–14 years 
in 2021

	
	Paediatricians
	Other specialitiesa
	
	

	Australian Capital Territory
	19 (1.3%)
	6 (0.4%)
	82,617
	1.7

	New South Wales
	473 (33.2%)
	50 (3.5%)
	1,507,622
	31.6

	Northern Territory
	19 (1.3%)
	3 (0.2%)
	52,552
	1.1

	Queensland
	231 (16.2%)
	8 (0.6%)
	998,190
	20.9

	South Australia
	85 (6.0%)
	7 (0.5%)
	309,805
	6.5

	Tasmania
	28 (2.0%)
	1 (0.1%)
	94,036
	2.0

	Victoria
	326 (22.8%)
	20 (1.4%)
	1,212,729
	25.4

	Western Australia
	140 (9.8%)
	8 (0.6%)
	517,627
	10.8

	Australia
	1,321 (92.8%)
	103 (7.2%)
	4,772,652
	100


a	Other specialities include: public health medicine; surgery; psychiatry; anaesthetics; general practice; nuclear medicine; obstetrics; sexual health medicine.
b	Taken from reference 4.
Figure 3: Distribution of paediatricians (n = 1,321) contributing to the APSU in 2021 by speciality
[image: Figure 3 depicts the image of a pie chart showing the distribution of paediatricians reporting to the APSU in 2021 by their specialty. The categories of specialties in the pie chart and percentages of paediatricians in them are: General Paediatrics (34%), Neonatology (14%), Community child health/Developmental (14%), Emergency (5%), Intensive Care (1%) and Other Paediatric subspecialty (33%).]



Total notifications, confirmed cases and incidence estimates of conditions under surveillance 
A total of 207 notifications were received for the ten communicable diseases under APSU surveillance in 2021, with 160 notifications confirmed as cases and 33 classified as duplicates. Nine notifications were classified as reporting errors or had missing or insufficient data to confirm (Table 2). 
Table 2: Notifications received in 2021 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
	Errorsa
	Otherb

	Acute flaccid paralysisc
	86
	63
	19
	4
	0

	Congenital cytomegalovirus
	60
	45
	8
	5
	2

	Neonatal herpes simplex virus infection
	14
	14
	0
	0
	0

	Perinatal exposure to HIV
	43
	35
	5
	0
	3

	Paediatric HIV infection (non-perinatal exposure)
	0
	0
	0
	0
	0

	Severe complications of influenza
	0
	0
	0
	0
	0

	Juvenile-onset recurrent respiratory papillomatosis
	4
	3
	1
	0
	0

	Congenital rubella syndrome
	0
	0
	0
	0
	0

	Congenital varicella syndrome
	0
	0
	0
	0
	0

	Neonatal varicella infection
	0
	0
	0
	0
	0

	Total
	207
	160
	33
	9
	5


a	Includes administrative errors, cases outside of study definition, missing case report forms or insufficient data provided to confirm.
b	Historical (prevalent) cases not previously reported.
c	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. 31 cases were reported via APSU/NERL, with 22 of these cases confirmed and 14 cases duplicated by PAEDS.
Table 3 summarises the numbers of confirmed cases for each of the ten communicable diseases or complications of communicable diseases under APSU surveillance in 2021, and total numbers of confirmed cases for the study period to date. Incidence estimates (and 95% CIs) are also presented for 2021 and for the whole study period to date. 
Annual Report	Communicable Diseases Intelligence

1 of 3 	 Commun Dis Intell (2018) 2022 46 https://doi.org/10.33321/cdi.2022.46.66 Epub 20/10/2022	health.gov.au/cdi
3 of 3  	 Commun Dis Intell (2018) 2022 46 https://doi.org/10.33321/cdi.2022.46.66 Epub 20/10/2022	health.gov.au/cdi
Table 3: Confirmed cases identified by the APSU during the period 1 January – 31 December 2021 and for the total study period, and estimated incidence per 105 children of the relevant population/age per annum, by condition 
	Communicable disease 
or complication of communicable disease
	Surveillance study date of commencement
	Confirmed cases for Jan–Dec 2021
	Incidence estimate per 100,000 per annum 
and 95% CI for 2021
	Confirmed cases for the whole study period to Dec 2021
	Incidence estimate per 100,000 per annum for the whole study period to Dec 2021

	Acute flaccid paralysis
	March 1995
	63a
	1.31 [1.03–1.69]b
	1,246
	1.14 [1.08–1.20]b

	Congenital cytomegalovirus
	Jan 1999
	45
	14.71 [10.99–19.71]c
	444
	6.43 [5.86–7.06]c

	Neonatal herpes simplex virus
	Jan 1997
	14
	4.58 [2.71–7.73]c
	229
	3.22 [2.83–3.67]c

	Perinatal exposure to HIV
	May 1993
	35
	11.44 [8.22–15.94]c
	963
	11.85 [11.12–12.62]c

	Paediatric HIV infection (non-perinatal exposure)
	May 1993
	0
	0
	98
	0.08 [0.06–0.09]d

	Severe complications of influenzae
	2008 (flu season only)
	0
	0
	695
	1.11 [1.03–1.20]b

	Juvenile-onset recurrent respiratory papillomatosisf
	Sep 2011
	3
	0.06 [0.02–0.19]b
	20
	0.04 [0.03–0.06b

	Congenital rubella infection/syndrome
	May 1993
	0
	0
	54
	0.66 [0.51–0.87]c

	Congenital varicella syndrome
	May 2006
	0
	0
	4
	0.08 [0.03–0.22]c

	Neonatal varicella
	May 2006
	0
	0
	31
	0.64 [0.45–0.91]c


a	Includes all cases of AFP reported via the APSU, NERL and PAEDS. All cases have been classified by the PEP as ‘non-polio AFP’ according to WHO criteria.
b	Based on population of children aged < 15 years.3
c	Based on number of live births.4
d	Based on population of children aged < 16 years.3
e	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 May to September (inclusive) in the 2020-2021 SARS-CoV-2 coronavirus pandemic years.
f	Includes both confirmed cases (visualisation on endoscopy, histological confirmation) and probable cases (visualisation on endoscopy, no histology report)

Results for each condition under surveillance 
Acute flaccid paralysis 
Syndromic surveillance for acute flaccid paralysis (AFP), the differential diagnosis for poliomyelitis, is critical for the Australian Government’s commitment to the global eradication of wild poliovirus and to monitor Australia’s polio-free certification by the World Health Organization (WHO) in the Western Pacific Region.6,7 The APSU was requested by the Australian Government Department of Health in 1995 to conduct AFP surveillance, which was later expanded in 2007 to include surveillance by the Paediatric Active Enhanced Disease Surveillance (PAEDS) network.8 The WHO international surveillance standards for a polio-free country are an annual incidence of at least one non-polio AFP case per 100,000 children aged < 15 years and two stool samples collected at least 24 hours apart and within 14 days of onset of paralysis (known as ‘adequate stools’) in ≥ 80% of cases.9 AFP cases identified using APSU surveillance are either notified to the APSU or directly to the National Enterovirus Reference Laboratory (NERL) using a standardised case report form (either electronic or paper-based) for all sources of reporting. AFP cases identified via PAEDS surveillance in the eight paediatric tertiary hospitals where PAEDS operates are notified to NERL by designated PAEDS nurses working within those hospitals, who collect case data using a case report form similar to that used by APSU. All AFP data are collated by NERL and cases are reviewed and classified by the Polio Expert Panel (PEP) and reported to WHO.10 
In 2021, a total of 86 AFP notifications were contributed by both APSU/NERL and PAEDS surveillance systems, with 31 contributed by APSU/NERL. Sixty-three were confirmed as non-polio AFP and 19 were duplicates. An additional four cases were classified as errors (outside the age range or subsequent diagnosis not AFP). The incidence estimate was 1.31 (95% CI: 1.03–1.69) non-polio AFP cases per 100,000 children less than 15 years of age, which met the WHO annual surveillance target for Australia’s polio-free status. Adequate stool samples were collected from 39/63 (62%) of the confirmed non-polio AFP cases. 
In 2021, there were 22 confirmed non-polio AFP cases notified via the APSU/NERL surveillance system, with 14 duplicated by PAEDS surveillance. Duplicates are important for validating the effectiveness of both surveillance systems. Five cases were identified outside of the eight hospitals where PAEDS operates and would therefore have been missed if PAEDS surveillance alone had been used. 
Of the 63 confirmed cases, 28 were in New South Wales, 13 in Victoria, 10 in Queensland, seven in Western Australia, two each in South Australia and the Northern Territory and one case in Tasmania,. No cases were reported in the Australian Capital Territory. 
Ethnicity was recorded for 58 cases and three were Aboriginal/Torres Strait Islander. 
The most common diagnoses assigned by the PEP for the non-polio AFP cases were Guillain-Barré Syndrome (19), transverse myelitis (8), acute disseminated encephalomyelitis (ADEM)(4) and botulism (4). Two cases were diagnosed with acute flaccid myelitis (AFM). 
In the 27 years since AFP surveillance commenced, a total of 1,246 confirmed non-polio AFP cases have been reported via the APSU/NERL and PAEDS surveillance systems. The WHO international AFP surveillance target has consistently been met for the last 14 years.11 
The APSU/NERL and PAEDS AFP surveillance systems allowed retrospective analysis of AFP case data over almost 20 years to identify and estimate the incidence of the rare condition of AFM,12 having first been described in 2012 in the United States of America (USA).13 The analysis showed that AFM occurred sporadically in Australia up to 2010, and has occurred regularly since then. This study supports the current mechanism of AFP surveillance as being well positioned to identify future trends of AFM in Australia.12 
AFP data were also published in the Australian National Enterovirus Reference Laboratory 2020 annual report11 and in the Paediatric Active Enhanced Disease Surveillance (PAEDS) 2019 report to Communicable Diseases Intelligence.14 
Australian AFP data were published fortnightly by the WHO Regional Office for the Western Pacific in the Polio Bulletin 20216 and contributed to the WHO’s annual progress report on sustaining polio-free status in the Western Pacific Region.10 
Congenital cytomegalovirus 
The APSU has conducted surveillance of congenital cytomegalovirus (cCMV) since 1999. Although CMV infection in the community is common and is often mild or asymptomatic, infection of unborn children via maternal transmission during pregnancy is rare but may lead to a high level of mortality in newborn infants, including stillbirth, or severe morbidity, resulting in a range of clinical deficits that can include prematurity, low birth weight, sensorineural deafness, encephalitis, cerebral palsy, microcephaly, chorioretinitis, cataracts, hepatitis and pneumonitis.15–17 
A total of 60 cases of cCMV were notified to the APSU in 2021, with 45 cases confirmed. There were eight duplicate reports, five errors (missing data) and two historical cases diagnosed prior to 2021. 
Thirty-eight infants were classified as having definite cCMV infection, and seven were classified with probable cCMV infection. Cases were aggregated to calculate an overall minimum incidence estimate of 14.71 per 100,000 births in 2021. 
Of the 45 infants with confirmed cCMV, 18 were reported in New South Wales, 14 in Queensland, six in Western Australia, four in Victoria, two in South Australia and one in the Australian Capital Territory. No cases were reported in Tasmania or the Northern Territory. 
Ethnicity was reported for 40 infants and one was Aboriginal/Torres Strait Islander. 
Of the 45 infants, 18 were symptomatic (38%), with the most common clinical characteristics being: jaundice (19); thrombocytopaenia (15); hearing impairment (14, of which 11 were sensorineural); hepatitis (13); and intrauterine growth restriction (11). Brain imaging was conducted in 38 infants, with 13 having brain abnormalities detected, including periventricular or intraventricular cysts, subcortical white matter abnormalities, intraventricular haemorrhages and ventriculomegaly. 
Antiviral treatment with valganciclovir or ganciclovir is currently recommended only for neonates with moderate to severe cCMV symptoms, including neurological symptoms and presentation of multiple symptoms, and only for a maximum of six months, due to the association of these antivirals with severe side effects.18–20 Of the 13/18 symptomatic infants who were eligible, all received antiviral treatment. 
A symptomatic illness suggestive of maternal CMV infection was reported during pregnancy in eight of 45 mothers (18%) for whom these data were available. A positive immunoglobulin G (IgG) and/or IgM for CMV infection was reported in 19 mothers. 
During 23 years of surveillance, a total of 444 confirmed cases of cCMV have been reported to the APSU, with annual case numbers remaining consistent over time. The highest number of cases was reported in 2021 (45 cases) and the lowest in 2003 (7 cases). We believe that the high number of cases reported in 2021 was the result of greater engagement between the APSU/cCMV study investigators and relevant reporting clinicians, which has increased over the last two years. 
In 2021, a congenital CMV national registry was initiated in four Australian states (New South Wales, Victoria, Queensland and Western Australia) in order to study long-term outcomes of cCMV infection and the effects of antiviral treatment. APSU is collaborating with the Registry to improve case notification and minimise duplication of effort by reporting paediatricians. 
Surveillance of congenital CMV by APSU is now the longest running CMV study in the world. APSU data have shown that cCMV incidence has remained steady over time; however, the disease remains under-recognised and under-diagnosed,21 despite being a major cause of developmental disability (including cerebral palsy) in infants and sensorineural hearing loss. 15,20 Analysis of APSU data has also led to recommendations of newborn CMV screening to better identify infants with cCMV,21,22 in the absence of a vaccine, which has again been recently proposed for use in Australia.20 
In 2021, a summary of APSU cCMV surveillance and findings were included in the Cerebral Palsy Alliance/CMV Australia cCMV Network Bulletin (https://www.cerebralpalsy.org.au). APSU findings from congenital CMV surveillance also supported to the development of eLearning course for midwives about CMV, which was shown to greatly improve their knowledge about the infection and prevention strategies in order to help educate expectant mothers.23 
Neonatal herpes simplex virus infection 
The APSU has conducted surveillance of neonatal herpes simplex virus (HSV) in infants since January 1997. Currently, APSU contributors report infants aged ≤ 3 months with laboratory- confirmed HSV infection and evidence of either clinical HSV disease or asymptomatic HSV infection. 
In 2021, there were 14 notifications of HSV infection in infants reported to the APSU, all of whom were neonates (aged ≤ 28 days) and all were confirmed as meeting case criteria. Six cases were reported in Victoria, five cases in New South Wales, two cases in Queensland and one case in the Australian Capital Territory. There were no cases reported in South Australia, Western Australia, Tasmania or the Northern Territory. All neonates were Australian- born and ethnicity was reported for 12 neonates. Two neonates were Aboriginal/Torres Strait Islander. 
The most common serotype was HSV-1, seen in 11 of 14 cases (79%). Six neonates (43%) presented with central nervous system (CNS) disease; four (29%) with skin, eye, mouth (SEM) disease; two (15%) with disseminated disease; and two (15%) with asymptomatic HSV infection (screened due to known maternal HSV infection). One neonate with SEM disease also had keratitis. Two neonates with CNS disease also presented with SEM involvement and the two neonates with disseminated HSV disease also had SEM involvement, with one of these neonates also having CNS involvement. All neonates received antiviral management with Aciclovir. 
Two neonates with disseminated HSV disease died. Of the 12 surviving neonates, neurological sequelae was reported at discharge for one neonate with CNS disease with generalised weakness. Extensive CNS involvement on neuroimaging was reported for this case, with bilateral restricted diffusion reported throughout the thalami, frontal, parietal and occipital lobes. One neonate with CNS disease had punctate white matter changes in both parietal lobes on neuroimaging; no neurological sequelae at discharge were reported for this neonate. The remaining four neonates with HSV CNS disease had normal neuroimaging and no focal neurology reported at discharge. The APSU is routinely conducting 12-month follow-up of survivors with neonatal HSV by sending a brief report form to the reporting paediatrician, requesting information on survival, neurological symptoms, neurodevelopment, sequelae and recurrences of HSV infection, so follow-up of these neonates should clarify whether there is any longer-term effects of HSV infection. 
Since commencement of HSV surveillance, a total of 229 confirmed cases have been reported over the 25-year period, with incidence estimates remaining steady.24 The highest number of cases was reported in 2015 (16 cases) and the lowest number in 2017 (4 cases). 
Despite the reduction previously shown by us in mortality associated with high dose Aciclovir (60 mg/kg/day) in neonates with HSV disease,24 significant neurological morbidity occurs in survivors, especially in those with CNS disease. A further analysis of neonatal HSV CNS disease in Australia over 24 years (1997–2020) compared with other forms of neonatal HSV is currently underway to investigate why this is the case and to also ascertain whether there are specific differences between CNS restricted and disseminated disease (with CNS involvement) that may influence disease outcomes. 
In addition, a study was initiated by the APSU in 2021 to cross-match HSV cases ascertained by APSU in two Australian states with laboratory and medical record data collected on neonatal HSV cases in those states. This has been undertaken to obtain a more comprehensive understanding of the extent of neonatal HSV disease, as it is currently not notifiable in Australia. 
In 2021 a Principal Investigator on the APSU HSV study, Dr Angela Berkhout, delivered oral presentations entitled: “Paediatric cohort study of Herpes Simplex Meningo-encephalitis in Queensland” at the Australasian Society Infectious Diseases Annual Scientific Meeting, and at the Centre for Children’s Health Research (CCHR), Brisbane. 
Perinatal exposure to HIV and paediatric HIV infection 
Since 1993, the APSU has been conducting surveillance for perinatal exposure to human immunodefiociency virus (HIV) and paediatric HIV. While HIV among infants and children is rare in Australia, there remains a risk of infection, most often from perinatal exposure from a mother living with HIV, especially if born in a country where there is high HIV prevalence. 
Perinatal exposure to HIV 
In 2021, there were 43 infants with perinatal exposure reported to the APSU, of whom five were duplicates and three were historical cases born in 2008, 2017 and 2020, and not previously reported. All of the 35 confirmed cases were infants born in 2021 in Australia. Based on 35 cases, the incidence estimate of perinatal exposure in 2021 was 11.44 per 100,000 births (Table 3). 
Of the 35 confirmed cases, 15 infants were reported in Western Australia, ten in Victoria, five in New South Wales, four in Queensland and one in the Australian Capital Territory. No cases were reported in South Australia, Tasmania or the Northern Territory. One infant was Aboriginal/Torres Strait Islander. 
As reporting clinicians were asked to complete separate case report forms for both the infant and the mother, completion of only one form often occurred, resulting in incomplete datasets. 
HIV test results for perinatally exposed infants were only available when infant CRFs were completed and only 24/35 were returned. Of the 24 infants, 19 tested negative at their most recent test and five had an unknown result at the time of reporting. Nineteen infants were reported to have been treated with prophylactic antiviral treatment after birth. The APSU is now conducting an 18-month follow-up to determine the children’s HIV status based on clinical guidelines. 
Data were available for 16 mothers. Thirteen (81%) were born outside of Australia and no mothers who were born in Australia were Aboriginal/Torres Strait Islander. All mothers received antiretroviral therapy during pregnancy. The most common mode of delivery was vaginal birth (10), followed by caesarean section (6) with one being an elective procedure. One infant was breastfed for five days. The risk of mother-to-child transmission (MTCT) of HIV may be substantially reduced through the mother’s use of antiretroviral therapy during pregnancy and through antiretroviral and prophylactic treatment of the child, elective caesarean section delivery if appropriate, and avoidance of breastfeeding.25 
For two of the cases with perinatal exposure, who were born in 2017 and 2020, the place of birth was Australia and their HIV test results were negative. However, the case born in 2008 with perinatal exposure tested positive to HIV and was born outside Australia in a country with a high prevalence of HIV. HIV-1 was the identified sub-type and the child was reported to have AIDS defining illness at the time of HIV testing in 2021. 
Paediatric HIV 
At the time of reporting, there were no children with paediatric HIV (non-perinatal exposure) diagnosed in 2021. No cases have been reported to the APSU since 2014.26 
Summary 
In 29 years of surveillance, a total of 963 confirmed cases of perinatal exposure to HIV and 98 confirmed cases of paediatric HIV infection have been reported to the APSU (Table 2). 
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.27 
We conducted an analysis of APSU perinatal exposure to HIV surveillance data over the whole study period 1993–2021, which showed that 47 cases had acquired HIV infection due to MTCT.28 Furthermore, the MTCT rate significantly declined during this period from 27.6% in 1993–1996 to 1.5% in 2017–2021 (Figure 4).28 
Figure 4: Rate of mother-to-child-transmission (MTCT) of HIV in Australian-born children potentially exposed to HIV, 1993–2021
[image: Figure 4 depicts a line graph showing the significant decline in the rates of mother-to-child-transmission (MTCT) of HIV in Australian-born children who were perinatally exposed to HIV between 1993 and 2021 (inclusive). The rates of transmission, which were calculated for each of seven distinct four year blocks during the study period (i.e. 1993-1996, 1997-2000, 2001-2004, 2005-2008, 2009-2012, 2013-2016, 2017-2021) are indicated by dots, which are joined together to form the line graph, and each four year block and rate are displayed in a small table underneath the graph. The rates of transmission shown are: 27.6% in 1993-1996, 10.1% in 1997-2000, 3.8% in 2001-2004, 7.9% in 2005-2008, 2.3% in 2009-2012, 1.2% in 2013-2016, and 1.5% in 2017-2021.]
These data were also presented as a plenary talk at the Joint Australasian HIV /AIDS and Sexual Health Conferences: Paediatric HIV and Hepatitis Special Theme Day in September 2021. (Abstract: Khawar L, King J, Donovan B, Bartlett A, Miranda CN, Morris A, Palasanthiran P, Teutsch S, Elliot E, Costello J, Kaldor J, Guy R, McGregor S. “Evaluating progress towards elimination of mother-to-child transmission (EMTCT) of HIV on Australia”.) 
Severe complications of influenza 
Since 2008, APSU has conducted annual seasonal surveillance of severe complications of influenza in hospitalised children aged < 15 years with laboratory-confirmed influenza infection. Severe complications of influenza in children can lead to significant morbidity and mortality, with a range of organ systems affected, including the lungs, heart, kidneys, and central nervous system.29,30 We recently analysed 11 years of APSU surveillance of severe influenza (2008–2018), and showed that over a quarter of all children, (165/633; 26%) had neurological complications associated with influenza, and that almost half of all deaths (15/32; 47%) were associated with these neurological complications.[footnoteRef:3] For the 2020 winter season, the APSU added questions about co-infection with COVID-19 to the case report form,1 and these questions were again included in the 2021 CRF. A recent large study of hospitalised adults in the United Kingdom showed that co-infection of COVID-19 with influenza significantly increased the likelihood of requiring mechanical ventilation as well as the likelihood of death.31  [3:  Donnelley et al, in press.] 

Between 1 May and 30 September 2021, there were no notifications of children with severe complications of influenza reported to the APSU in any Australian state or territory. This is the second consecutive year of no cases being reported. In contrast, 62 confirmed cases were reported in 2019 and a total of 695 cases were reported during the first 12 years (2008–2019) of surveillance.30 
The absence, of children reported with severe complications of influenza reported to the APSU in 2021, is consistent with the marked reduction of notifications reported to other surveillance systems.32 As in 2020, this was most likely due to strict physical distancing measures and, to a lesser extent, to the use of influenza vaccination in children.33,34 In particular, the continued use of government-mandated public health measures to reduce circulating cases of COVID-19 during the ongoing SARS-Cov-2 pandemic, including closure of international and interstate borders, stay-at-home restrictions, physical distancing, mask wearing, and hand hygiene have likely attributed to lower case numbers of influenza infection observed in children.35–37 However, as restrictions for reducing COVID-19 transmission have started to ease across all Australian states in early 2022, following the introduction and high uptake of COVID-19 vaccination in 2021, influenza infections could substantially increase again in the community. Ongoing surveillance of severe influenza in children, in the 2022 winter season, will continue. Moreover, influenza vaccination in children aged ≥ 6 months to < 5 years was reduced in 2021, with a 40% reduction in vaccinations38 despite the expansion in 2020 of free influenza vaccination for children in this age group under the National Immunisation Program (NIP).39 
Juvenile-onset recurrent respiratory papillomatosis 
The APSU has been conducting surveillance of juvenile-onset recurrent respiratory papillomatosis (JoRRP) in children aged < 15 years since October 2011, following the implementation of a universal human papillomavirus vaccination program in Australia in 2007, initially for adolescent females and from 2013 for adolescent males.40 
In 2021, there were four notifications of JoRRP reported to the APSU. Three cases were confirmed and there was one duplicate report. All cases were reported in New South Wales. Ethnicity was recorded for all children and one was Aboriginal/Torres Strait Islander. Clinical symptoms included hoarseness and acute respiratory distress. HPV genotyping was available for one child, with genotype 6 present, which is causative of JoRRP 41 and targeted by the HPV vaccine.42 HPV vaccination status was recorded for one overseas- born mother, who had not been vaccinated (too old for routine school program vaccination in her country of birth). One other mother was born outside Australia in a country that does not have a universal vaccination program for HPV. No details about the third mother were available. 
These are the first cases of JoRRP that have been reported to the APSU since 2017.43 A total of 20 cases of JoRRP have been reported to the APSU during nine years of surveillance, with cases reported in each year until 2017, declining from a maximum of seven cases in 2012.44 The appearance of new cases in 2021 suggests that gaps may remain in HPV vaccination coverage amongst adult women now bearing children in Australia. 
Congenital rubella infection/syndrome 
The APSU has been conducting surveillance for definite and suspected congenital rubella infection, either with or without defects, since 1993. 
There were no notifications of congenital rubella infection/syndrome reported to the APSU in 2021, for the sixth consecutive year. This was consistent with the absence of congenital rubella notifications reported to the National Notifiable Diseases Surveillance System (NNDSS) during the same time period. The last reported congenital rubella case was in 2015.45 Since APSU surveillance commenced, a total of 54 cases of definite or suspected congenital rubella infection/syndrome have been reported. 
Over the 29 years of congenital rubella surveillance, cases numbers were at their highest in 1993–1996 with a total of 24 cases reported during those years, declining significantly in subsequent years.46-48 
Congenital varicella syndrome and neonatal varicella infection 
The APSU has twice conducted surveillance for both congenital varicella syndrome (CVS) and neonatal varicella infection: firstly in 1995–1997,49 prior to the introduction of universal vaccination for children aged 18 months in 2005;50 and secondly, since 2006, in the post-vaccination era.51,52 
There were no cases of either congenital or neonatal varicella reported to the APSU in 2021. One case of CVS was previously reported to the APSU in 2020.1 Three cases of neonatal varicella were previously reported to the APSU in 2019.53 
A total of four cases of CVS and 31 cases of neonatal varicella have been reported to the APSU in the last 16 years. 
An analysis of APSU congenital and neonatal varicella data collected between 2006 and 2020 has showed a significant and sustained decrease in the incidence of these diseases in the 15 years since universal varicella vaccination was introduced; however, persistent congenital and neonatal varicella infection is still occurring in the infants of at-risk migrant and refugee women from countries without similar vaccination programs.
Discussion and conclusions 
Since 1993, the APSU has contributed critical national data on rare communicable diseases and complications of rare diseases using active monthly paediatrician reporting. The surveillance mechanism is valued by paediatricians for its simplicity, minimal workload and ability to guide clinical practice, research and public policy. 54,55 In 2021, the process for reporting case data improved for APSU contributors, with online reporting extended for all surveillance studies. 
The response rate to the monthly report card from APSU contributors was lower in 2021 at only 81%, compared with the previous 28 years of ≥ 90%. Although the 81% result still represents good engagement by clinicians reporting to the APSU, we speculate that the unexpected decline in response rate may have been due to ongoing disruptions, increased workloads and fatigue experienced by contributors during the second year of the COVID-19 pandemic, especially with the prolonged lockdowns in Australia’s eastern states. 
In 2021, surveillance of ten communicable diseases and complications of communicable diseases resulted in the following: 
· The reporting of JoRRP cases to the APSU for the first time in four years warrants continued surveillance of this disease, to better identify gaps in HPV vaccination. Global coverage of HPV vaccination fell for the first time in 2020 (in relation to COVID-19 pandemic disruptions) to just 13% for two doses (from 20% in 2019), despite its introduction in 111 countries, including low and middle-income countries.56 Global coverage is well short of the scale-up vaccination goal of 90% two-dose coverage for 15-year old girls by 2030, which has been set by the WHO in order to achieve the eventual elimination of cervical cancer as a public health problem (incidence < 4 per 100,000).57 
· The minimum surveillance target of ≥ 1 non-polio AFP case per 100,000 children aged < 15 years was again achieved in 2021, contributing to the retention of Australia’s polio-free status. However, maintaining a sensitive AFP surveillance system is required since, until the global eradication of polio is certified, Australia remains at risk of importing wild-type or vaccine-derived poliovirus. 
· The report of no cases of severe influenza, for the second consecutive year, is a likely result of continued mandatory restrictions and public health measures implemented during the COVID-19 pandemic, which may change following the easing of such restrictions in the 2022 influenza season. The impact of changes in influenza vaccine coverage in children aged six months to less than five years during this period, due e.g. to full funding under the NIP,58 should also be monitored for its impact on the numbers of severe cases going forward. 
· Reductions in the incidence of other vaccine-preventable diseases in infants, including congenital rubella, CVS, and neonatal varicella continue, although targeted vaccination of young migrant and refugee women from countries without universal vaccination programs and continued surveillance of these diseases is still required to further reduce incidence. Vaccine coverage of measles-mumps-rubella-varicella under the NIP in children by age 60 months continues to increase across Australia, with 96.8% coverage in 2020.58 
· The incidence of congenital CMV and neonatal HSV have not declined significantly during long-running APSU surveillance of these infections, indicating the importance of education and other strategies to reduce case numbers in the absence of suitable vaccines. Analysis of APSU data has previously recommended targeted screening of cCMV in newborns who fail routine hearing tests 22 and universal CMV screening of newborns 21 and there has recently been a renewed call to introduce targeted cCMV screening in Australia, with the implementation of a clinical trial in the state of Western Australia,20 which was also reiterated by one of us (WR).59 Also, one of us (WR) has recently shown inhibition of CMV in human placental cells by a microRNA molecule produced naturally by the placenta, suggesting a potential antiviral treatment that could be safely used to prevent congenital CMV in pregnancy.60 Ongoing APSU surveillance of congenital CMV will therefore be required to assess the effects of new therapeutics and vaccine targets on disease incidence and severity. 
· Although case numbers for perinatal exposure to HIV have increased over time, reflecting a larger population of women of childbearing age living with HIV, and greater reproductive choices, MTCT transmission has significantly decreased due to implementation of prevention strategies. Paediatric HIV cases caused by non-perinatal exposures continue to decline and are mostly imported from countries where HIV infection is prevalent. It is important that Australia continues to monitor perinatal exposure to HIV, and paediatric HIV, to both assess progress with WHO targets of elimination of MTCT of HIV,61 and to ensure a comprehensive understanding of children living with HIV in Australia. 
· As the APSU has been previously shown the capacity to rapidly respond to new and emerging infections of concern, e.g. severe influenza,62 in 2021 the APSU developed study protocols and case report forms for the surveillance of dengue and Q fever, for implementation in early 2022. The epidemiology of these communicable diseases, caused by dengue virus and the Coxiella burnetii bacterium respectively, has not been well studied in children, as well as the extent of their distribution in Australia. The development of vaccines for both of these infections in children are currently underway. Data from these studies will therefore be able to provide new insights into the characteristics and outcomes of these infections prior to vaccination. 
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Appendix A. APSU conditions under surveillance
	APSU conditions under surveillance

	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 WHO.

	Congenital cytomegalovirus (CMV) 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 young 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.

	Paediatric human immunodeficiency virus (HIV) infection and perinatal exposure to HIV in Australia
· Any child aged less than 16 years at diagnosis of HIV infection in Australia or any child 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.

	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.

	Severe complications of influenza in children < 15 years (May – September 2020)
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 syndrome (CRS)
Any child or adolescent up to 16 years of age who in the opinion of the notifying paediatrician has definite or suspected congenital rubella, with or without defects, based on history, clinical and laboratory findings.

	Neonatal varicella infection
Any infant who has neonatal varicella based on history, clinical and/or laboratory findings in the first month of life without features of congenital varicella syndrome.
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).
Congenital varicella
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 of congenital varicella syndrome:
· 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.
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APSU REPORT CARD: JULY 2021

NOTHING TO REPORT? Please select reply and type ‘NTR’ in the subject line of this email.

If you are reporting a NOTIFICATION for any condition under surveillance, please include the condition being notified, the patient’s initials and
date of birth in your reply email. We will use this information to improve the management of notified cases.

New Study Alert:

Severe Complications of Influenza in Children < 15 years and admitted to hospital 2021: surveillance for the Commonwealth Department of Health has
_. Please report cases as soon as possible — you do not need to wait for the monthly APSU

email. Please note that the case report form has been modified to include the collection of information related to COVID-19 co-infection.

Case Report Forms can be filled out online by following this secure link: ONLINE Severe Complications of Influenza Case Report Form 2021

The Study Information Sheet and Case Report Form can be accessed via the APSU website or by following these links: Printable PDF FLU Case Report Form;
Printable PDF FLU Study Information Sheet

Acute Flaccid Paralysis (AFP): The AFP Case Report Form has been revised and is also available to complete ONLINE. Follow these links to access the new
documents: AFP ONLINE Case Report Form; AFP Printable PDF Case Report Form.

DO YOU HAVE A CASE TO REPORT? Please complete case report forms ONLINE by selecting the relevant study link in the table below - or return the printed and
completed Case Report Form(s) to the APSU (scan and email to SCHN-APSU@health.nsw.gov.au).

If you report a case, please record patient details for later reference

Study case report forms and online case report forms are available through the hyperlinks below or via the APSU website www.apsu.org.au/studies/current/

zl:s:: Case Report Forms — link to PRINTABLE PDF form (please return by email or fax) ONLINE Case Report Forms —secure link to complete form ONLINE
Acute flaccid paralysis *# Online Acute flaccid paralysis
Severe Complications of Influenza admitted to hospital Online Severe Complications of Influenza admitted to hospital
Montelukast and Neuropsychiatric Events Online Montelukast and Neuropsychiatric Events
Severe Indoor Trampoline Park Injury Admitted to Hospital Online Severe Indoor Trampoline Park Injury Admitted to Hospital
Severe Injury Related to Disc Battery Online Severe Injury Related to Disc Battery
Fetal Alcohol Spectrum Disorder Online Fetal Alcohol Spectrum Disorder

MECP2 Duplication Syndrome

Juvenile onset Recurrent Respiratory Papillomatosis

Rett syndrome

Congenital cytomegalovirus Infection Online Congenital Cytomegalovirus Infection

Neonatal Herpes Simplex Virus Infection Online Herpes Simplex Virus Infection

Child with HIV Infection Online Child with HIV Infection

Perinatal Exposure to HIV in Australia — Mother — Child Online Perinatal Exposure to HIV in Australia — Mother — Child
Congenital Rubella Online Congenital Rubella

Congenital Varicella Online Congenital Varicella

Neonatal Varicella Online Neonatal Varicella

# See your protocol sheet for details regarding stool/serum specimens.

Please ALSO report cases of acute flaccid paralysis immediately by telephone to the National Enterovirus Reference Laboratory on (03) 9342 9607 or email

enterovirus@mbh.org.au
Please return ALL completed case report forms directly to the APSU.

If you have previously notified a case and are yet to complete a case report form, please complete as soon as possible and return via email to SCHN-
APSU@health.nsw.gov.au. Alternatively, complete the online case report form where available.

Have you changed your contact details? Please send us an email at SCHN-APSU@health.nsw.gov.au and let us know your new details.

Kind regards,
The APSU Team

Australian Paediatric Surveillance Unit (APSU)
p: (02) 9845 3005 | f: (02) 9845 3082 | e: SCHN-APSU@health.nsw.gov.au | w: www.apsu.org.au
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