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Epidemiology of invasive group A streptococcal disease in the North East of Melbourne: insights from surveillance data
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Invasive group A streptococcal disease (iGAS) was made a notifiable condition in Australia in July 2021 and in Victoria in February 2022. The North Eastern Public Health Unit (NEPHU) in metropolitan Melbourne began managing iGAS cases in May 2023 with little prior knowledge of local epidemiology. Case numbers in NEPHU increased by 139% from 64 in 2022 to 153 in 2023. The incidence rate increased from 3.5 per 100,000 population in 2022 to 8.4 per 100,000 population in 2023. The case fatality rate in NEPHU during this period was 6.9%, with almost half of all deaths among individuals aged 70 years and above. Chronic conditions were commonly reported in the cases’ clinical histories, with 29% of NEPHU cases reporting an underlying illness. International trends of increased incidence of iGAS have been reflected in the NEPHU catchment, albeit with only two years of surveillance data. Monitoring trends in iGAS is an ongoing priority for NEPHU, to better understand disease patterns within the catchment area and to inform public health actions.
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Background
Group A streptococcal disease (GAS) is a bacterial infection caused by Streptococcus pyogenes, a gram-positive bacterium.1 The bacterium, commonly found in the throat and skin, is usually associated with streptococcal sore throat and scarlet fever.2 In rare cases, the bacterium can enter sterile environments in the body, such as blood, muscle, or compartments in the lungs, causing invasive GAS disease (iGAS) and leading to life-threatening complications.1 The annual incidence rate is low in high-income countries, with estimates of around 2–5 cases per 100,000 population per year.3–5 Prompt antibiotic therapy is required for iGAS cases, and most require admission to hospital for therapeutic treatment.6,7 In high-income countries, the case fatality ratio can be up to 15%.7,8 
In the last two years, an increase in the incidence of iGAS notifications and deaths due to iGAS has been reported by the World Health Organization (WHO).9 Significant increases have been seen in children under ten years of age and in older adults.9 In Victoria, Australia, the mean annual incidence of iGAS between 2007 and 2017 ranged from 2.1 to 3.2 cases per 100,000 population per year based on laboratory and hospitalisation data.10,11 International and Australian studies have reported a range of environmental and health risk factors for iGAS, including co-infection with other viruses, chronic illness, socioeconomic status and ethnicity.12–15 However, the evidence on the association for some risk factors is less well-established.
In Australia, iGAS was made nationally notifiable in July 2021. It became a routine notifiable condition in Victoria in February 2022 and collection of enhanced surveillance data commenced in January 2023 (see Figure 1 for definitions).1 The condition was upgraded from routine to urgent in March 2024 (Figure 1).1 Presently, there is limited research describing iGAS disease epidemiology in Victoria. Considering the changes in disease incidence reported globally and with the novel availability of local surveillance data, this study aimed to describe local trends in iGAS epidemiology and case characteristics in the North Eastern Public Health Unit (NEPHU) catchment for the first time, to inform and monitor public health actions.
NEPHU is one of nine local public health units in Victoria. The NEPHU catchment includes 12 local government areas (LGAs) in the North and East of Melbourne with a population of 1.81 million, corresponding to 28% of the Victorian population. NEPHU began managing iGAS cases in May 2023 (Figure 1). 
Figure 1: Overview of changes to legislative reporting requirements for iGAS in Victoria and across Australia, July 2021 – March 2024
[image: Timeline illustrating the changes to the legislative reporting requirements of iGAS in Australia and Victoria. iGAS became a notifiable condition nationally in Australia in July 2021; it became a notifiable condition in Victoria in February 2022 requiring written notification of cases by pathology services within five business days; in January 2023 collection of enhanced surveillance data commenced in Victoria, which consisted of collecting data regarding demographic details, clinical information, contact and risk history; in May 2023 Local Public Health Units in Victoria undertook the responsibility of managing iGAS cases and high-risk contacts; following this iGAS was upgraded to an urgent notifiable condition in March 2024. This requires immediate notification to the Department of Health by medical practitioners and laboratories via telephone, followed by written notification within five business days.]
[bookmark: _Toc195530502][bookmark: _Toc201743690]Methods
Confirmed and probable iGAS cases notified in Victoria during the period 1 January 2022 – 31 December 2023 were extracted from the Victorian Public Health Events Surveillance System (PHESS). A confirmed case of iGAS was defined as an individual who has Streptococcus pyogenes detected by culture or molecular methods from a normally sterile site.1 A probable case of iGAS was defined as an individual who has Streptococcus pyogenes detected by culture or molecular methods from a non-sterile site and has clinical presentation consistent with iGAS infection.1 Clinical presentations of iGAS include severe complications such as toxic shock syndrome, necrotising fasciitis and sepsis.1
Descriptive analyses were conducted of demographic and clinical data. The Australian Bureau of Statistics (ABS) 2022 population data was used for population estimates.16 Disease incidence rates were calculated for the NEPHU catchment in Victoria, and age standardised incidence rates were calculated for each LGA in NEPHU. Direct age standardisation was used with the 2001 Australian standard population as the reference population.17 emm-typing is performed for the majority of iGAS samples by the Microbiological Diagnostic Unit (MDU) in Victoria.1 emm-type distribution was analysed for all cases from 2022 and 2023 combined. emm-types with fewer than five isolates were grouped into an ‘other’ category. Analysis was conducted using Excel and the R statistical program.18 
This research was approved by the Austin Health Human Research Ethics Committee (ID: 103992).
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Between 1 January 2022 and 31 December 2023, there were 217 iGAS notifications reported in NEPHU (Table 1 and Figure 2). The annual incidence rate was 3.5 per 100,000 population in 2022, increasing to 8.4 per 100,000 population in 2023. Only 21% of cases in NEPHU had country of birth recorded; 97% of notifications had Indigenous status reported, with a small number of cases (n < 5) identifying as Aboriginal and/or Torres Strait Islander.
By age, the highest incidence rates in NEPHU were in the 0–9 year age group at 19.1 cases per 100,000 population and in the 80+ year age group at 24.2 cases per 100,000 population (Table 1). Similar trends were seen in the rest of Victoria, with the same age groups having the highest incidence rates. There was no major difference between the incidence rate by sex in NEPHU. However, a higher incidence rate was seen for males (12.7 cases per 100,000 population) in the rest of Victoria compared to females (9.0 cases per 100,000 population) (Table 1). 
The case fatality rate in NEPHU was lower than in the rest of Victoria (6.9% vs 7.9%) (Table 1). A total of 15 deaths due to iGAS were notified in NEPHU during this period; 53% of deaths (n = 8) were within individuals aged between 30–69 years and 47% (n = 7) were within the 70+ age group. Of the reported deaths, 73% (n = 11) also reported a chronic condition and 1–4 deaths were in immunocompromised persons. Among all cases, comorbidities were common; 29% reported having a chronic condition such as heart/cardiac disease, diabetes (1 or 2), thyroid problems or hypertension. Additionally, 11% of NEPHU cases reported being a smoker or living in a household with individuals who smoke and 8% reported being immunocompromised due to a health condition (Appendix A, Table A.1).
The two LGAs in NEPHU with the highest age standardised incidence rates were Hume LGA at 19.0 cases per 100,000 population, followed by Darebin LGA at 15.0 cases per 100,000 population (Figure 3).
The most common emm-types in NEPHU between 1 January 2022 and 31 December 2023 were emm-1 (n = 78; 36%), emm-12 (n = 26; 12%) and emm-28 (n = 15; 7%). Similar to NEPHU, the most common emm-types in the rest of Victoria were emm-1 (n = 171; 33%), emm-12 (n = 64; 12%), emm-77 (n = 27; 5%) and emm-28 (n = 27; 5%).

Table 1: Demographics of iGAS cases notified between 1 January 2022 and 31 December 2023, in NEPHU and the rest of Victoria, Australiaa
	Category
	Characteristic
	NEPHU
	Rest of Victoria

	
	
	Number of cases
	Percentageb
	Incidence ratec
	Number of cases
	Percentageb
	Incidence ratec

	Sex
	Male
	112
	52
	12.5
	302
	58
	12.7

	
	Female
	105
	48
	11.3
	219
	42
	9.0

	Age group (years)
	0–9
	41
	19
	19.1
	108
	21
	19.0

	
	10–19
	14
	7
	6.4
	25
	5
	4.4

	
	20–29
	9
	4
	3.6
	26
	5
	4.0

	
	30–39
	38
	18
	13.5
	70
	13
	9.5

	
	40–49
	37
	17
	15.3
	53
	10
	8.7

	
	50–59
	22
	10
	9.7
	50
	10
	8.7

	
	60–69
	22
	10
	12.1
	79
	15
	15.7

	
	70–79
	15
	7
	11.7
	53
	10
	14.5

	
	80+
	19
	9
	24.2
	57
	11
	27.5

	Deaths
	Deaths
	15
	7
	0.8
	41
	8
	0.9

	Total cases
	Total cases
	217
	100
	11.9
	521
	100
	10.9


a	iGAS: invasive group A streptococcal disease; NEPHU: North East Public Health Unit.
b	Proportion calculated as the number of cases/deaths per category.
c	Incidence rate was calculated as the number of cases/deaths per 100,000 population across the two-year period 1 January 2022 to 31 December 2023.
Figure 2: iGAS notifications and incidence rate per 100,000 population between 1 January 2022 and 31 December 2023, in NEPHU and in the rest of Victoria, Australia, by quarter and yeara,b
[image: Figure 2 shows the dual column and line graph with the primary axis demonstrating the number of iGAS cases by quarter from January 2022 – December 2023 for both the North Eastern Public Health Unit (NEPHU) and the rest of Victoria. The secondary axis (line graph) demonstrates the incidence rate of iGAS by quarters from January 2022 – December 2023. The data represent the increase in notifications and incidence of iGAS during late 2022 and following into 2023. Overall, the incidence rate of iGAS peaked during quarter 4 in 2022 and in quarter 2 in 2023.]
a	iGAS: invasive group A streptococcal disease; NEPHU: North East Public Health Unit; Vic.: Victoria.
b	Under-reporting of iGAS notifications may have occurred during Quarter 1 2022, as notification of cases commenced in February 2022.
Figure 3: Age-standardised incidence rate of iGAS cases notified between 1 January 2022 and 31 December 2023, per local government area (LGA) in NEPHUa
[image: Figure 3 illustrates a bar chart showing the age standardised incidence rate of iGAS in the North Eastern Public Health Unit Local Government Areas (LGA) in ascending order. The highest incidence is seen in the Hume Local Government Area (LGA) at 19 cases per 100,000 population and the lowest incidence is in the Maroondah Local Government Area (LGA) at 7 cases per 100,000 population.]
a	iGAS: invasive group A streptococcal disease; NEPHU: North East Public Health Unit, Victoria, Australia.
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An increased incidence of iGAS, particularly among young children and older adults, was observed within the NEPHU catchment and across the rest of Victoria between 1 January 2022 and 31 December 2023, consistent with international trends. The aggregated two-year incidence rate across 2022 and 2023 was more than double that reported in 2017.11 Minimal variation of emm-types was identified in this study compared to those reported in the years prior in Victoria from hospital and laboratory data. emm-1 continues to be the dominant strain within the NEPHU population and across the rest of Victoria.10,11 Apart from emm-1, one study in British Columbia, Canada, found an increased prevalence of emm-92, emm-49 and emm-83, which were previously rare.19 
Incidence rates of iGAS varied by geography in the NEPHU catchment, suggesting potential interplay of external factors affecting risk at a population level. Given the NEPHU has a large culturally and linguistically diverse population, the high incidence rates in certain LGAs could be explored through factors such as ethnicity and other socioeconomic factors, noting these have previously been identified as attributes which increase risk of iGAS disease.3,20,21 The current dataset had limited availability of cultural demographic information, which precluded further investigation of these factors. 
To compare incidence rate of iGAS by LGAs in the NEPHU catchment, direct age standardisation was applied to account for the differences in age distribution between populations. However, there are limitations which need to be considered when interpreting the results. iGAS is a rare condition, which resulted in small case numbers for some age groups. This has potential implications on the accuracy of the age-specific incidence rates, resulting in an over- or underestimation of iGAS incidence for LGAs within the NEPHU catchment.22 Further analysis is recommended, with a larger pool of data to determine the true prevalence of iGAS by age group at a population level. A final limitation is the potential for under-reporting of cases during quarter 1, 2022, given that iGAS became notifiable in Victoria in February 2022.
Chronic conditions were commonly reported in the clinical history of NEPHU cases, especially among those who died. These findings align with trends seen internationally, where factors such as diabetes, drug use and clinical complications, for example chronic skin diseases or wounds, were associated with iGAS disease.23 However, missing data was the major limitation of this study, which precluded further analysis of environmental and health risk factors of iGAS to determine any associations in this context. Additionally, potential reporting bias due to the recent changes in case notification requirements, and increased testing and reporting from pathology services, may be contributing to the high numbers seen in this study period. 
This study provides preliminary findings on the trends in iGAS epidemiology in North East Melbourne using local surveillance data. With iGAS now being an urgent notifiable condition in Victoria, it is crucial to consider how we collect and manage the data. Reviewing enhanced surveillance data and clinical history of cases, and ensuring that relevant information is collected, will build on current knowledge, and will provide an opportunity to address the limitations with the current surveillance data as outlined in this study. Continued monitoring of cases and risk factors will assist in determining the true disease burden and in identifying high risk groups, to target public health interventions such as contact prophylaxis and newly developed vaccinations. This will ultimately facilitate the implementation of better public health practices, which are evidence-based and tailored to the population at risk.
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Table A.1: Reported clinical history and comorbidities for NEPHU iGAS cases notified during 2022–2023a
	Risk factors
	Number of cases
	Percentageb

	Other
	65
	30

	Chronic condition
	63
	29

	Smoking risk/smoker in household
	24
	11

	Unknown
	18
	8

	Immunocompromised
	17
	8

	Respiratory infection
	11
	5

	Travel
	10
	5

	Intravenous drug use
	9
	4

	None reported
	125
	58


a	NEPHU: North East Public Health Unit, Victoria, Australia; iGAS: invasive group A streptococcal disease.
b	‘Percentage’ represents the proportion of the 217 NEPHU cases that reported each clinical history or comorbidity. Cases that report more than one risk factor are counted more than once.
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