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Editor’s note: 

Between July and September, COVID-19 rates in 

the NT were maintained at the lowest levels seen 

throughout 2023. Hospitalisations similarly 

remained low. A slight upswing was noted towards 

the end of September (conventional winter).  

Surveillance of COVID-19 will shift toward a more 

conventional approach (similar to influenza). 

Hospitalisations and ICU admissions remain as 

important markers for change in severity and 

public health burden. Up-to-date COVID-19 

vaccination remains the most effective means of 

preventing COVID-19 severe disease and 

hospitalisation.  

Influenza epidemiology in the NT continues to be 

at variance to national trends and exhibits 

important regional differences. This highlights that 

vaccination against flu is relevant at any time in the 

NT. Vaccine providers should continue to ensure 

all Territorians, but especially at-risk Territorians, 

are offered an influenza vaccination even if the 

southern flu season has passed. See page 3.      

“Paediatric varicella infection rates in the Northern 

Territory, 2013 to 2022 – Should a second dose of 

varicella vaccine be funded?” is compelling. See 

page 5.
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COVID-19 and influenza epidemiology update – September 
2023 

Jerry Chen1 2, Sandhaya Sen Thapa1, Kelly Lomas1, Anthony DK Draper1 2 3 

1Centre for Disease Control, Public Health Division, NT Health, Darwin 
2National Centre for Epidemiology and Population Health, Australian National University, Canberra 

3Global and Tropical Health Division, Menzies School of Health Research, Charles Darwin University, Darwin

 

COVID-19 

Between 1 January and 30 September 2023, there 

were 5,366 COVID-19 notifications in the 

Northern Territory (NT); 2,040 (38%) were 

confirmed cases (polymerase chain reaction [PCR] 

positive) and 3,326 (62%) were probable cases 

(rapid antigen test [RAT] positive) (Figure 1). The 

total cumulative number of COVID-19 

notifications since 1 January 2020 to 30 

September 2023 was 108,605; 25,194 (23%) 

confirmed and 83,411 (77%) probable. The highest 

incidence rate of COVID-19 was in Central 

Australia region (3,285 cases per 100,000 

population); 1.16 times (95%CI 1.08 – 1.25, 

p<0.05) that of the Top End region (2,826 cases 

per 100,000 population). The incidence rate for 

non-Aboriginal people (3,188 cases per 100,000 

population) was 1.62 times (95%CI 1.52 – 1.74, 

p<0.05) higher than Aboriginal people (1,961 

cases per 100,000 population). 

 

Figure 1: COVID-19 notifications in the Northern Territory, by case classification and diagnosis and 

epidemiological week, 1 January - 30 September 2023 
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Between 1 January and 30 September 2023, there 

were 548 new hospital admissions and 21 ICU 

episodes of patients with or due to COVID-19. 

The median number of COVID-19 patients in 

hospital on any given day during this period was 

10 (range 0 – 32) (Figure 2). The median duration 

of hospitalisation was 4 days. The proportion of 

COVID-19 cases hospitalised during quarter 1 (1 

January – 31 March 2023) was 11.8%; quarter 2 

(1 April – 30 June 2023) was 8.6%; and quarter 3 

(1 July – 30 September 2023) was 9.7%. 

Influenza 

Between 1 January and 30 September 2023, there 

were 2,125 influenza cases notified in the NT; 

1,565 (74%) were influenza B; 521 (24%) were 

influenza A (not further typed); 30 (1%) were 

influenza A/H1N1; 4 (<1%) were both influenza A 

and B; 3 (<1%) were influenza A/H3N2; and 2 

(<1%) were both influenza A/H1N1 and A/H3N2.  

The highest incidence rate was in the East Arnhem 

region (2,879 cases per 100,000 population), 

followed by the Central Australia region (2,191 

cases per 100,000 population) (Figure 3). The 

incidence rate for Aboriginal people (2,449 cases 

per 100,000 population) was 4.33 times (95%CI 

3.95 – 4.74, p<0.05) higher than non-Aboriginal 

people (566 cases per 100,000 population). 

 

Figure 2: COVID-19 hospitalisations in Northern Territory public hospitals on any given day, 1 January - 30 

September 2023 
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Figure 3: Influenza cases notified in the Northern Territory, by health region and diagnosis and 

epidemiological week, 1 January - 30 September 2023 

 

Summary 

Between July and September, COVID-19 rates in 

the NT were maintained at the lowest levels seen 

throughout 2023 to date. Hospitalisations 

similarly remained low. A slight upward trend in 

cases and hospitalisations was observed at the end 

of September. Surveillance of COVID-19 will 

move to a more conventional approach (similar to 

influenza). Hospitalisations and ICU admissions 

remain as important markers for change in severity 

and public health burden. Crude case numbers and 

RAT positive cases in particular, have become 

increasingly more unreliable due to incomplete 

reporting. As a result, some jurisdictions have 

ceased the collection and reporting of RAT 

probable cases.1 

Influenza epidemiology in the NT up to September 

2023 contrasts with that of southern states where 

high care numbers usually occur between May and 

October each year.2 This important difference in 

the NT and also with the regions of the NT 

highlights that vaccination against flu is relevant at 

any time throughout the NT, and health 

professionals should continue to ensure at-risk 

Territorians receive an influenza vaccination even 

if the southern influenza season has passed. 
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Epidemiology Report 79: Reporting period 
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2. Department of Health and Aged Care. 
Australian Influenza Surveillance Report. 
Canberra: Australian Government 2023; 
Report No.: 12. 

 

  

0

20

40

60

80

100

120

1
-J

an
-2

3

8
-J

an
-2

3

1
5

-J
an

-2
3

2
2

-J
an

-2
3

2
9

-J
an

-2
3

5
-F

eb
-2

3

1
2

-F
eb

-2
3

1
9

-F
eb

-2
3

2
6

-F
eb

-2
3

5
-M

ar
-2

3

1
2

-M
ar

-2
3

1
9

-M
ar

-2
3

2
6

-M
ar

-2
3

2
-A

p
r-

23

9
-A

p
r-

23

1
6

-A
p

r-
2

3

2
3

-A
p

r-
2

3

3
0

-A
p

r-
2

3

7
-M

ay
-2

3

1
4

-M
ay

-2
3

2
1

-M
ay

-2
3

2
8

-M
ay

-2
3

4
-J

u
n

-2
3

1
1

-J
u

n
-2

3

1
8

-J
u

n
-2

3

2
5

-J
u

n
-2

3

2
-J

u
l-

2
3

9
-J

u
l-

2
3

1
6

-J
u

l-
2

3

2
3

-J
u

l-
2

3

3
0

-J
u

l-
2

3

6
-A

u
g-

23

1
3

-A
u

g-
2

3

2
0

-A
u

g-
2

3

2
7

-A
u

g-
2

3

3
-S

ep
-2

3

1
0

-S
ep

-2
3

1
7

-S
ep

-2
3

2
4

-S
ep

-2
3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

N
u

m
b

er
 o

f 
in

fl
u

en
za

 c
as

es

Diagnosis and epidemiological week

Overseas

Interstate

Top End

East Arnhem

Central Australia

Big Rivers

Barkly



THE NORTHERN TERRITORY DISEASE CONTROL BULLETIN, VOL 30, NO. 3, SEP 2023 

 

NT Disease Control Bulletin 
1 September 2023 | Vol 30, No. 3 
Page 6 of 38 
 

 

Paediatric varicella infection rates in the Northern Territory, 
2013 to 2022 – Should a second dose of varicella vaccine be 

funded? 

Jasmine Davis1,2, Hayley Pearson2, Pasqualina Coffey2 

1The University of Melbourne, MD/MPH Student 

2Centre for Disease Control, Public Health Division, NT Health, Darwin 

 

Abstract  

Incidence of chickenpox, an infection caused by the 

varicella-zoster virus (VZV), has declined significantly 

in Australia since the inclusion in 2005 of the 

varicella vaccine to the National Immunisation 

Program (NIP) for children at 18 months of age. The 

Australian Immunisation Handbook recommends 

that all children under the age of 14 years should 

receive 2 doses of varicella-containing vaccination, 

however only 1 dose is included in the NIP. 

Reactivation of VZV, known as shingles, has always 

been considered a disease of the elderly, with cases in 

children being rare. In the Northern Territory (NT), 

both chickenpox and shingles are notifiable 

conditions, and data collection on differentiating 

cases has proven to be challenging, especially in 

children. This paper aims to present the epidemiology 

of shingles in children in the NT between 2013 and 

2022, discuss surveillance and data gaps and explore 

whether there would be benefits in funding a second 

varicella dose for children in the NIP. 

Key words 

Children; chickenpox; immunisation; shingles; 

varicella.   

Introduction 

Varicella-zoster virus (VZV) is a human herpesvirus 

that causes the well-known ‘chickenpox’ as its 

primary infection, after which the virus becomes 

latent in the dorsal root ganglion of the spinal 

cord.1 Reactivation of this latent VZV infection 

usually presents in a localised area (usually of skin) 

served by nerves from the dorsal root ganglia and 

is called herpes zoster or more commonly 

‘shingles’ which will be used hereafter. Shingles is 

thought to be a disease of mainly older age, with 

the mechanism of reactivation understood to be 

reducing cell-mediated immunity as a result of 

advancing age, stress, and immunosuppression.2 

Shingles is rare in children compared to adults, 

however, as for adults, it is an extremely painful 

condition and can lead to ongoing morbidity for 

children, especially in those who are 

immunosuppressed.2 Complications of shingles 

can be significant, with 10% of all cases 

experiencing post-herpetic neuralgia and more 

rarely can lead to stroke, ophthalmological injury 

(if involving the ophthalmic nerve) or nerve 

palsies.3 

In Australia, all children under the age of 14 years 

are recommended to have 2 doses of varicella-

containing vaccination, with the first dose given at 

18 months of age.4 A randomised control trial 

comparing 1 dose with 2 doses of varicella 

vaccination demonstrated a 3.3-fold lower risk of 

primary varicella infection among children who 

received 2 doses when followed up over  

10 years (P < 0.001).5 However, this study did not 

look at effect on shingles incidence. Vaccination 

with 1 dose is covered in Australia’s National 

Immunisation Program (NIP) schedule, which 

means the vaccination is free. However, despite 

the Australian Immunisation Handbook 

recommending 2 doses, the second dose is not 
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part of the NIP and therefore comes at a cost to 

families of approximately $60 - $80 for the 

vaccination itself and may be more expensive if a 

private GP appointment is required. 6 

The varicella vaccination was first added to the 

NIP in 20057 and rapidly caused a 69% decrease in 

VZV – chickenpox related hospitalisations by 

2008 in children under 4 years.4 The vaccine virus 

strain can establish latent infection and reactivate 

to cause VZV-shingles in immunocompetent 

individuals, but the risk is substantially lower than 

with wild varicella infection. However, between 

2006 and 2013, there was an increase in shingles 

cases across all ages, especially in the elderly.8 

Research has shown that ‘wild-type’ non-vaccine 

exposure to varicella has a different impact on 

immunity and subsequent modelling has 

suggested that countries with high rates of 

varicella immunisation may have an increased 

incidence of shingles in the future.9 10 11 However, 

it is difficult to attribute the increasing rate of 

shingles to vaccination use in Australia, due to 

there also being an increase in rates of shingles 

prior to universal childhood vaccination uptake.12  

The Australian Immunisation Handbook references 

evidence of varicella vaccination on occasion 

leading to mild shingles,13 14 with case numbers in 

children 0-9 years of age being 30-74 per 100,000 

per year.9, 15 A large Canadian cohort study 

specifically investigated the effect of varicella 

vaccination on the rates of paediatric shingles, 

which showed that annual paediatric shingles 

rates decreased 64% after universal varicella 

vaccination was implemented.16 In the same study 

2 doses of varicella vaccination showed a 41% 

lower risk of shingles compared to 1 dose in 

children.16  

The aim of this study was to document the 

incidence of shingles in children under the age of 

14 years in the Northern Territory (NT) in the past 

10 years (2013-2022). This study was prompted 

by surveillance staff at the NT Centre for Disease 

Control (CDC) noting several cases of childhood 

shingles among children under the age of 5 years 

who were vaccinated against varicella. In the 

context of current guidelines suggesting 2 doses 

of varicella vaccine for children under 14 years, 

this data aims to explore the epidemiology of 

shingles among children, assess the completeness 

of varicella surveillance, and to prompt discussion 

as to whether consideration should be given to 

funding 2 varicella doses for children to prevent 

shingles as a child as well as later in life. 

Methodology  

Anonymised notification data were extracted from 

the NT Health Notifiable Diseases System. 

Varicella is notified under 3 disease categories 

being: ‘VZV – Shingles’, ‘VZV – Chickenpox’, and 

‘VZV – Unspecified’. Case definitions are taken 

from the Australian National Notifiable Diseases 

Case Definition.17 All notifications of these 3 

categories were analysed for children 14 years and 

younger with a diagnosis date between 01 January 

2013 and 31 December 2022. Analysis was 

carried out using Microsoft Excel to describe age, 

gender, Indigenous status, region of residence, 

and vaccination status characteristics.  Population 

data was obtained from the NT Health population 

dataset. 18 

Results  

Case notifications and incidence rates 

In the NT between 01 January 2013 and 31 

December 2022 there were 226 confirmed cases 

of shingles among children aged 14 years and 

under. The mean age standardised incidence rate 

was 42.4 cases per 100,000 population annually 

(95% CI 37.1 to 48.3 per 100,000 population) for 

children aged 14 years and under. This incidence 

rate decreased markedly from 2020  

(47.2 per 100,000 population) to 2022  

(17.1 per 100,000 population) see (Figure 1). 

Case demographics 
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In the confirmed cases of shingles among children 

aged 0-14 years, there were a similar proportion 

of cases and incidence rates in males and females. 

Confirmed shingles cases increased with age from 

20 cases in the 0-4 year age group, and 132 cases 

in the 10-14 year group, with corresponding 

increases in the age standardised incidence rates 

per 100,000 population (Figure 2). Of the 

confirmed cases, 51.2% were in Indigenous 

children, 46.0% were in non-Indigenous children 

and 2.8% had an unknown Indigenous status.  

 

Figure 1: Epidemiological curve of NT paediatric (0-14 years) shingles case notifications by diagnosis date 

January 2013 to December 2022 

 

Figure 2: NT paediatric shingles case notifications and incidence rate by sex and age January 2013 to 

December 2022 
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The lowest incidence of shingles was in non-

Indigenous children in the 0-4 year age group (8.6 

per 100,000 population) and the highest was in 

Indigenous children in the 10-14 year age group 

(61.6 per 100,000 population) (Figure 3). The 

incidence of paediatric shingles from 2013 to 

2022 was 1.5 fold higher in Indigenous 0-14 year 

olds. 
 

Proportion of varicella cases  

Chickenpox was consistently the most common 

presentation for children with varicella, 

accounting for 69.9% of varicella infections from 

2013 to 2022. However a considerable 

proportion, 26.5%, of total cases were attributable 

to shingles, with a range from 15.6% in 2021 to as 

high as 36.0% in 2017 (Figure 4). While the 

proportion of total cases classified as chickenpox 

remains relatively steady, the data present a 

decrease in the proportion of cases classified as 

shingles from 2020 – 2022, with a proportional 

increase in unspecified varicella cases during the 

same time period (Figure 4).  

 

 

Figure 3: NT paediatric shingles case notifications and incidence rate by Indigenous status and age 

January 2013 to December 2022 

 

 

Figure 4: Proportion of varicella cases by category in children 0-14 years in the NT January 2013 to 
December 2022 
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Vaccination status  

The vaccination status of confirmed cases of 

shingles in children age 0-14 years is presented in 

Table 1. The majority, 56.3%, of cases had 1 

vaccine, 23.0% had 0 vaccinations, 19.7% had an 

unknown vaccination status, and only 0.9% (2 

cases) had the recommended 2 vaccinations.  

Table 1: Vaccination status of confirmed 

paediatric case notifications of shingles in 

children age 0-14 years in the NT January 2013 to 

December 2022 

0 
Vaccinations 

1 
Vaccination 

2 
Vaccinations 

Unknown 
Status 

49(23.00%) 120(56.34%) 2 (0.94%) 42 (19.72%) 

Region 

Data was analysed by region, with Darwin having 

the highest number of case notifications with 129 

cases, and the Barkly region having the lowest 

with only 2 case notifications (Figure 5). However, 

regional analysis by incidence rate demonstrated 

the highest rate was in Katherine (19.0 per 

100,000 population), followed by Alice Springs 

(12.3 per 100,000 population) (Figure 5; Figure 6). 

Figure 5: Paediatric shingles case notifications 

and incidence rates in children 0-14 years by 

region, NT January 2013 to December 2022 

 

Figure 6: Map of the paediatric shingles incidence 

rates in children 0-14 years by region, NT January 

2013 to December 2022. Circle size corresponds 

to incidence rate. 

 

Discussion  

This study of varicella notifications in the NT over 

10 years among children aged 0-14 years had 3 

key findings being: a decreasing proportion of VZV 

cases in children aged 14 years and under being 

categorised as shingles, with an increasing 

proportion of VZV cases unspecified; a higher 

incidence among Indigenous children than non-

Indigenous children; and only 0.94% of cases 

having had the recommended 2 doses of varicella 

containing vaccination before age 15 years.  
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This study aimed to analyse the last 10 years of 

shingles cases in children 14 years and younger, 

their demographics, location and vaccination 

status, to gain an insight into the epidemiology of 

what is ‘considered’ a rare paediatric presentation. 

This data is collected by the NT CDC as VZV is a 

notifiable disease and therefore all pathology 

results of varicella and notifications by 

laboratories or a doctor can be counted and 

monitored over time. Positives VZV swab results 

are sent directly to CDC from laboratories, usually 

without any clinical information to differentiate 

between shingles or chickenpox. Prior to 2020, 

when clinical notes were absent or insufficient to 

confirm the case, the Surveillance Unit made 

numerous attempts to directly contact individual 

practitioners to discuss the case presentation. In 

December 2020, this practice was changed to a 

form emailed to practitioners who were requested 

to return the form and notify whether the case 

was shingles or chickenpox, more in line with the 

minimal follow-up conducted by other 

jurisdictions. This study has demonstrated that 

this change of surveillance practice has likely 

influenced that a greater proportion of VZV cases 

remain undifferentiated as unspecified.  

However, while the proportion of chickenpox 

cases remained relatively stable over the past 10 

years, shingles appeared to decrease in the last 3 

years, at the same time the number of unspecified 

cases rose. Based on the numbers of cases of 

shingles identified via more intense practitioner 

surveillance, a number of ‘unspecified’ cases may 

be missed paediatric shingles; however, the exact 

proportion cannot now be recovered.  

Methods to support better surveillance of VZV 

diseases include, 1) clinical information to be 

documented on laboratory notifications; 2) 

engagement via phone or other with general 

practitioners to encourage them to provide 

detailed clinical notes, and/or reply to public 

health questionnaires or 3) direct phone 

questioning. 

Analysis of the case demographics highlighted an 

increasing number of cases and incidence rate 

with age from 0-14 years. While differences 

between sex were noted at the lower and higher 

age groups, overall, a similar number of cases 

between males and females was found across all 

age groups, which is interesting considering that 

the literature suggests a larger number of 

individuals with female sex experiencing 

shingles.16 19 This finding may be due to the small 

sample size.  

The mean incident rate of 42.4 per 100,000 per 

year is less than those described in a large 

Canadian cohort study that noted decreasing 

trends as years progressed since national 

implementation of VZV vaccines.16 There was a 

higher proportion of cases among Indigenous 

children (51.2% of cases) compared to non-

Indigenous children (46.0%), despite Indigenous 

children (age 0-14 years) accounting for only 

27.16% of this NT population in 2022. There is 

currently no evidence available to suggest that 

Indigenous children are at higher risk of 

developing shingles, and there are similar rates of 

cases among Indigenous and non-Indigenous 

adults.20 However, the lack of research looking 

into paediatric shingles warrants further 

examination as to whether or not Indigenous 

children are at increased risk to childhood shingles 

due to higher burden of disease, or due to the 

possible impact of social determinants of health 

such as childhood malnutrition, overcrowding or 

the lack of access to culturally safe healthcare. 

This finding may prompt specific consideration for 

Indigenous children being eligible for a second 

varicella vaccination, as some vaccines on the NIP 

have different recommendations for Indigenous 

people.21 

Due to the disparities in health outcomes in rural 

and remote NT, case notification data and 

incidence rates were also calculated by NT region, 
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with the incidence rate highlighting areas such as 

Katherine and Alice Springs having a higher rate 

compared to Darwin, however noting that case 

numbers are still small. This may highlight the 

impact of some of these geographical challenges 

associated with healthcare, as well as other 

general risk factors for shingles such as 

malnutrition, immunocompromise or increased 

stress levels.23 However, there is limited evidence 

to support a specific relationship between living 

rural or remote and shingles in children. 

With regard to the vaccination status of children 

with childhood shingles, despite the Australian 

Immunisation Handbook recommendation of 2 

vaccinations by the age of 14 years, only 0.9% (2 

cases) had had 2 vaccinations, with the majority 

having had 1 (56.3%) or 0 vaccines (23.0%). When 

analysing this data it is important to note that 

some of the unvaccinated children may have had 

natural infection with varicella as a child and not 

required vaccination, or in certain cases it was 

contraindicated due to it being a live vaccine. A 

relevant question is how many shingles cases 

could have been avoided if 2 vaccinations were 

universal among the cases included in this study? 

A large Canadian cohort study discussed earlier 

noted an incident rate ratio (IRR) for shingles of 

0.59 (95% CI 0.53-0.65) between children with 2 

and 1 VZV vaccinations and an IRR of 0.36 (95% 

CI 0.33-0.39) comparing those with 2 and 0 

vaccination.16 If the 120 cases with only 1 

vaccination had had 2 vaccinations, it could be 

theorised that there would have been 49 (41%) 

fewer cases. Using the same method for the 49 

children with 0 vaccinations, having 2 vaccinations 

could have reduced to 31 (64%) fewer cases. 

The varicella vaccination has been instrumental to 

Australia’s prevention of chickenpox, and has 

possibly had an impact on the rates and severity of 

shingles later in life.7 With the recent inclusion of 

shingles-specific vaccinations for older 

Australians, looking at early prevention measures 

for children who are engaged with the NIP 

childhood program, by increasing the uptake of 

varicella-vaccination in children to prevent both 

childhood and adult onset of shingles provides an 

opportunity to further control and prevent VZV 

related illness.1 The study also highlighted that 

nearly 1 in 5 notifications did not have 

immunisation status recorded. With the Australian 

Immunisation Registry (AIR) making this 

information accessible, more complete recording 

of immunisation status should be an attainable 

goal for surveillance of vaccine preventable 

diseases. 

Limitations 

This research based on NT notification data has a 

number of limitations, namely related to the 

limitation under the Notifiable Disease Act to only 

collect data specific to the public health response 

rather than patients’ clinical information. Hence, 

information pertaining to individuals’ risk factors 

for shingles and contraindications for vaccination 

(e.g. pre-existing immunocompromise) was not 

accessible. Similarly, data on morbidity caused by 

childhood shingles is also not included in the 

collected data set. Additionally, some of the data 

for the 0 to 14 year olds was incomplete, with 

unknown vaccination status for 42 of the 

confirmed shingles cases, and unknown 

Indigenous status in 2.8% of cases. The data is also 

likely to miss cases of shingles being classified as 

such due to a changing practice of following up 

positive notifications of varicella, which increased 

the cases being left as varicella – unspecified. 

However, the NT has a far lower proportion of 

VZV cases left as unspecified than current national 

notification data (60% in 2022).24 Additionally, it is 

possible that some of the children in the 

unvaccinated category have had natural exposure 

to varicella in childhood and also a number of 

children who do get either chickenpox or shingles 

may not require medical assistance and therefore 

do not get a swab, leading to the case not being 

notified.  
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Conclusion  

Shingles is not just a disease of the elderly, but can 

affect children as young as 1 year old. In the NT, 

there has been a stable notable number of cases 

reported in the past 10 years. The Australian 

Government recommends all children under the 

age of 14 years receive 2 doses of varicella 

containing vaccine, but only fund 1 of these for 

children at 18 months old. The majority of children 

in the NT who suffered from childhood shingles 

only had 1 vaccination, and 51.2% of cases were 

in children who identified as Indigenous. This 

study suggests there is a need for improvements 

in both the local and systemic public health 

prevention and response to shingles in children 

under 14 years.  Locally, there is a need for 

implementing a more successful way for 

laboratories and health practitioners to notify 

CDC surveillance staff of patient’s clinical 

presentations to differentiate results between 

chickenpox and shingles. The method needs to be 

straight forwards and ideally automated.  

This paper highlights at a systems level, the need 

for further research and analysis of Australia-wide 

epidemiology of childhood shingles and the 

vaccination status of children experiencing 

childhood shingles. At the least an educational 

campaign to encourage parents to access the 

recommended second dose of varicella vaccine at 

their own cost is also raised. The study also brings 

attention to the possible need for economic 

analysis as to whether Government should include 

a second dose of varicella-containing vaccination 

in the NIP for groups of children who may be at 

higher risk, or for all children, to prevent both 

childhood chickenpox and subsequent shingles.  
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Chickenpox (varicella) Factsheet 
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Health alerts issued July to September 2023 

 

The following Public Health Alerts were issued by Centre for Disease Control (CDC) between July and 

September 2023. Below are excerpts from the Health Alert, noting these alerts may no longer be active at 

the time of publishing this issue. Current and previous Health Alerts can be viewed at the NT Health website.

Penicillinase-producing Neisseria 
gonorrhoeae in Central Australia 

Since the start of 2023, 13 cases of penicillinase-

producing Neisseria gonorrhoeae (PPNG) infection 

have been detected in the Alice Springs region 

with 5 cases having connections in remote 

communities.  

PPNG produces β lactamase (penicillinase) which 

makes the organism resistant to amoxicillin. While 

penicillin resistance has been prevalent for some 

time in most other parts of Australia, Central 

Australia and some other remote areas in the NT 

have historically had low rates of penicillin 

resistance. 

Following this finding NT CDC has highly 

recommended the 1st line treatment for all 

patients with suspected or confirmed 

uncomplicated gonorrhoea in Central Australia 

and the Barkly regions to be Ceftriaxone 500mg in 

1.8ml 1% lignocaine IM single dose AND 

Azithromycin 1g oral single dose 

Read the full alert issued 19 July 2023.  

 

Rotavirus 

CDC detected an increase in the number of 

rotavirus notifications in the Northern Territory, 

with 17 cases reported since 1 July 2023. The 

majority of cases were in the Central Australia and 

Barkly regions. 77% of cases were in children 

under 5 years with 53% in children under 12 

months. A large portion were not fully vaccinated. 

Read the full alert issued 4 August 2023. 

Acute post-streptococcal 
glomerulonephritis (APSGN) 

Since the start of 2023, there were 28 cases of 

acute post streptococcal glomerulonephritis 

(APSGN) notified to CDC. Five cases were from 

the Big Rivers, Barkly and Central Australia 

regions. Historical data suggest that when 4 or 

more cases of APSGN occur anywhere in the 

Northern Territory in a 2-week period, APSGN 

disease is more likely to be occurring Territory-

wide. 

Read the full alert issued 18 August 2023. 

Top of the Document

https://health.nt.gov.au/health-alerts/previous-health-alerts
https://health.nt.gov.au/__data/assets/pdf_file/0004/1259122/health-alert-penicillinase-producing-neisseria-gonorrhoeae.pdf
https://health.nt.gov.au/__data/assets/pdf_file/0008/1262870/health-alert-rotavirus-august-2023.pdf
https://health.nt.gov.au/__data/assets/pdf_file/0008/1267937/health-alert-apsgn-18-august-2023.pdf
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Scabies and crusted scabies 
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Northern Territory disease notifications by onset date and 
district – 1 April to 30 June (2023 vs. 2022) 

 

  Alice Springs Barkly Darwin East Arnhem Katherine N T 

  2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 

Acute Post Strep GN 3 9 0 6 5 3 2 3 2 2 12 23 

Adv Vacc Reaction 1 4 1 0 10 41 0 0 0 3 12 48 

Barmah Forest 1 0 0 0 1 0 1 0 0 0 3 0 

Campylobacteriosis 8 19 0 0 57 44 0 1 7 10 72 74 

Chickenpox 4 2 0 3 11 8 0 0 3 1 18 14 

Chikungunya 0 0 0 0 0 1 0 0 0 0 0 1 

Chlamydia 244 187 33 18 328 327 59 46 71 54 735 632 

Chlamydial conj 0 0 0 0 0 3 0 0 0 2 0 5 

CJD 0 0 0 0 0 1 0 0 0 0 0 1 

Coronavirus - pandemic 
potential 107 750 3 59 651 4,148 12 68 9 129 

782 5,154 

Crusted scabies 7 0 2 0 8 9 4 3 3 2 24 14 

Cryptosporidiosis 3 3 0 0 84 3 0 2 2 0 89 8 

Dengue 0 0 0 0 4 0 0 0 1 0 5 0 

Food/water borne dis 0 0 0 0 0 1 0 0 0 0 0 1 

Gonococcal infection 262 222 21 29 170 143 50 21 79 52 582 467 

Group A strep invasive 12 4 3 2 11 11 4 1 5 5 35 23 

Hepatitis B - chronic 0 1 0 0 0 3 0 0 0 0 0 4 

Hepatitis B - new 1 0 0 0 0 0 0 1 0 0 1 1 

Hepatitis B - unspec 2 2 1 0 18 10 0 0 1 1 22 13 

Hepatitis C - unspec 7 5 0 1 16 10 0 1 2 0 25 17 

Hepatitis D 0 0 1 0 0 0 0 0 0 0 1 0 

H Influenzae b 0 1 0 0 0 0 0 0 0 0 0 1 

H Influenzae non-b 0 1 0 1 0 1 0 0 0 0 0 3 

HIV 0 0 0 0 4 2 0 0 1 0 5 2 

HTLV1 adult TCL 0 0 0 0 0 1 0 0 0 0 0 1 

HTLV1 
asyptom/unspec  9 12 1 0 0 2 0 0 0 0 

10 14 

HUS 0 0 0 0 1 0 0 0 0 0 1 0 

Influenza 489 820 42 251 224 2,698 41 506 49 414 845 4,689 

Japanese Encephalitis 0 0 0 0 0 1 0 0 0 0 0 1 

Kunjin Virus 0 0 0 0 0 0 0 0 1 0 1 0 

Lead - elevated 0 0 0 0 104 2 4 1 5 1 113 4 

Legionellosis 0 0 0 0 1 4 0 0 0 0 1 4 

Leptospirosis 0 0 0 0 0 2 0 0 2 0 2 2 

Malaria 0 2 0 0 2 0 0 0 0 1 2 3 

Melioidosis 0 0 0 0 11 12 3 4 2 3 16 19 

Mumps 0 0 0 0 1 0 0 0 0 0 1 0 

MVE 0 0 0 0 1 0 0 0 3 0 4 0 

Non TB Mycobacteria 0 0 0 0 3 0 0 0 0 0 3 0 
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  Alice Springs Barkly Darwin East Arnhem Katherine N T 

  2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 

Paratyphoid 0 0 0 0 2 0 0 0 0 0 2 0 

Pertussis 0 0 0 0 2 0 0 0 0 0 2 0 

Pneumococcal disease 6 12 3 2 4 5 0 1 1 5 14 25 

Rheumatic Fever 22 18 2 12 7 8 2 4 3 9 36 51 

Rheumatic heart 
disease 8 5 1 3 7 6 0 3 5 7 

21 24 

Ross River Virus 0 0 0 1 16 8 3 0 1 0 20 9 

Rotavirus 6 3 0 1 9 3 0 0 0 0 15 7 

RSV infection 33 16 5 4 53 72 16 1 9 2 116 95 

Salmonellosis 7 16 4 3 66 79 4 3 4 12 85 113 

Shigellosis 18 4 4 2 15 3 2 4 4 5 43 18 

STEC/VTEC 0 0 0 0 1 0 0 0 0 0 1 0 

Syphilis < 2y 28 25 5 10 11 3 0 1 7 4 51 43 

Syphilis > 2y or unk 1 8 0 5 4 4 1 0 1 2 7 19 

Syphilis congenital 0 0 0 1 0 0 0 0 0 0 0 1 

Trichomoniasis 234 213 42 55 288 233 112 76 99 87 775 664 

Tuberculosis 0 2 0 1 3 5 0 0 2 1 5 9 

Typhoid 0 0 0 0 1 1 0 0 0 0 1 1 

Typhus 0 0 0 0 1 0 0 0 0 0 1 0 

Varicella - unspec 5 2 0 0 37 27 0 0 1 0 43 29 

Vibrio food poisoning 0 0 0 0 1 0 0 0 0 0 1 0 

Yersiniosis 1 3 0 0 6 3 0 0 0 1 7 7 

Zoster 13 16 2 1 58 68 2 4 5 3 80 92 

Sum: 1,542 2,387 176 471 2,318 8,019 322 755 390 818 4,748 12,450 

 

Dengue notifications for April to June 2023 

Number of cases Origin of infection NT Region notified 

5 Bali, Indonesia Darwin 

 

Malaria notifications for April to June 2023 

Number of cases Origin of infection Agent Chemoprophylaxis NT Region 

1 Solomon Islands P. vivax None Darwin 

1 Cameroon P. falciparum None Darwin 
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Graphs of selected diseases and STIs – 2nd quarter, 2023 
 
Ratio of the number of notifications in 2nd quarter of 2023 to 2nd quarter, 5 year mean (2018 – 2022): 
Selected diseases 

 

Ratio of the number of notifications in 2nd quarter of 2023 to  2nd quarter, 5 year mean (2018 – 2022): 
Sexually transmitted infections 
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Comments on selected disease notifications 

Murray Valley encephalitis  

There were 4 cases of Murray Valley encephalitis 

(MVE) infection notified in the 2nd quarter of 2023 

compared to the 5 year 2nd quarter mean of 0.2 

cases.  Of these 4 cases, 2 were Territorians (1 of 

whom died) and 2 were interstate residents who 

acquired their infection in the NT. 

Respiratory syncytial virus (RSV) infection  

There were 116 respiratory syncytial virus (RSV) 

notifications in the 2nd quarter of 2023 compared 

to 95 in the 2nd quarter of 2022. RSV was only 

made a notifiable disease in 2021. The inclusion of 

RSV and influenza virus on the same testing panel 

as COVID-19, has likely resulted in higher case 

ascertainment. 

Typhoid 

There was 1 cases of typhoid notified in the 2nd 

quarter of 2023 compared to a 5 year 2nd  quarter 

mean of 0.2 cases (the 1 case occurring in the 2nd  

quarter of 2022). There have been 6 cases notified 

year-to-date in 2023 which is the highest number 

of typhoid cases notified in a single complete year 

in the NT since 1991 when reporting began. There 

was an increase observed across Australia, 

predominantly in people returning from visiting 

family in endemic countries.  

 

 

 

 

 

 

 

 

Barmah Forest virus 

There were 3 notifications of Barmah Forest virus 

(BFV) infection in the 2nd quarter of 2023 which 

was 5 times the 5 year 2nd quarter mean of 0.6 

cases. There were 2 cases notified in the 1st 

quarter of 2023. The last case before that was in 

October 2022. 

Invasive group A streptococcal (iGAS) disease  

There were 35 notifications of invasive group A 

streptococcal (iGAS) disease in the 2nd quarter of 

2023 which was 1.7 times the 5 year 2nd quarter 

mean of 20.2 cases. The NT already historically 

experiences rates of infection far greater than the 

rest of Australia and this 2nd quarter notifications 

show a noted further increase. 

Crusted scabies  

There were 24 notifications of  crusted scabies in 

the 2nd quarter of 2023 which was 1.7 times the 5 

year 2nd quarter mean of 14.4 cases. The NT has 

experienced continual increased rates of crusted 

scabies this past year. 

Syphilis >2 years duration or unknown 

There were 7 notifications of syphilis (>2 years 

duration or unknown) in the 2nd quarter of 2023 

compared to the 5 year mean for this quarter 

being 18 cases. This could partly be due to 

increase in testing due to the ongoing outbreak 

where more people are tested earlier (<2 years) 

into their infection. It could also be due to less 

frequent testing in older people.  
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Immunisation coverage in the Northern Territory 

Northern Territory immunisation data is accessible 

from the Australian Government website. The 

following link provides tables of the latest 

annualised quarterly report on childhood 

immunisation coverage from the Australian 

Government Department of Health and Aged 

Care, which combines the December, March, June 

and September quarters for NT and Australia.   

The data show the proportion of children fully 

immunised at 1, 2 and 5 years of age according to 

the 

Shingrix vaccine to be added to the NIP 1 November 2023

Herpes zoster or ‘shingles’ is a localised, painful, 

vesicular skin rash resulting from reactivation of 

varicella-zoster virus (VZV), the same virus that 

causes chickenpox. The reactivation is most 

common during times when the patient’s immune 

system is less effective for example with 

increasing age or immune suppression. 

Shingles vaccine can reduce the risk of developing 

shingles and  complications such as post herpetic 

neuralgia (PHN). Other complications include skin 

pigmentation changes and scarring,  secondary 

bacterial infection of the rash , eye involvement, 

called herpes zoster ophthalmicus (in about 10–

20% of shingles patients), cutaneous 

hypersensitivity or allodynia (in 5–10% of shingles 

patients) and neurological complications 

(commonly nerve palsies). 

From 1 November 2023, the shingles vaccine 

Shingrix® will replace Zostavax® on the National 

Immunisation Program (NIP) schedule for the 

prevention of shingles and post-herpetic 

neuralgia. It will be available for eligible people 

most at risk of complications from shingles. 

A 2-dose course of Shingrix® given 2-6 months 

apart  will be available for free for: 

 people aged 65 years and older 

 First Nations people aged 50 years and 

older 

 immunocompromised people aged 18 

years and older with the following medical 

conditions: 

o haemopoietic stem cell transplant 

o solid organ transplant 

o haematological malignancy 

o advanced or untreated HIV. 

The Australian Immunisation Handbook 

recommends that zoster vaccine can be given at 

least 12 months after an episode of shingles. As 

there is increased risk of recurrence of zoster in 

immunocompromised people compared with 

immunocompetent people, those with 

immunocompromise can receive Shingrix from 3 

months after acute illness. 

People who have previously received a National 

Immunisation Program (NIP) Zostavax vaccine can 

receive a Shingrix NIP funded vacine 5 years after 

the previous Zostavax vaccine. 

 

Image: Shingrix® vaccine 

https://www.health.gov.au/topics/immunisation/immunisation-data/childhood-immunisation-coverage/current-coverage-data-tables-for-all-children
https://www.health.gov.au/topics/immunisation/immunisation-data/childhood-immunisation-coverage/current-coverage-data-tables-for-all-children
https://www.health.gov.au/topics/immunisation/immunisation-data/childhood-immunisation-coverage/current-coverage-data-tables-for-all-children
https://www.health.gov.au/topics/immunisation/when-to-get-vaccinated/national-immunisation-program-schedule
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2023 NT Health Research Symposium Abstracts submitted by 
Centre for Disease Control 

 

The Research Symposium is an annual event for 
NT Health that provides an opportunity for 
nursing, midwifery, allied health and Aboriginal 
health practitioners to showcase their research 
and quality improvement projects.  

This year, submissions focused on the NT Health 
Strategic Plan 2023-2028 priority areas: 

 Support and develop our workforce 

 Promote wellbeing and prevent illness 

 Provide high quality health care that 
reflects personal and community needs 

 Connect service delivery and support 
systems for a sustainable future  

This year there were 3 submissions from Centre 
for Disease Control. 

Aboriginal Sexual Health (ASH) 

Workshops; AHP-led initiatives to 

bust shame and support Aboriginal 

workforces 

Natasha Tatipata1 and Kat Byron1 

 1 Sexual Heath and Blood Borne Virus Unit, Centre 

for Disease Control, Public Health Division 

Introduction: The Northern Territory (NT) has the 

highest rates of sexually transmitted infections in 

Australia. Aboriginal-led workforce development 

has been identified as a crucial strategy in 

delivering culturally-safe, sustainable health 

promotion/education services. The Aboriginal 

Sexual Health (ASH) workshops were designed 

and delivered for Aboriginal workforces in five 

sexual health clinic sites in the NT. The workshops 

were positively evaluated by course attendees and 

have successfully contributed to increased 

confidence in the Aboriginal workforce 

participants to engage with Sexual Health 

promotion and clinical activities in their 

communities. 

The workshops have proven that the involvement 

of the local clinical and non-clinical Aboriginal 

workforce is appropriate, acceptable and 

sustainable in local communities, especially where 

shame and stigma exists. 

Purpose: We wanted to see whether an AHP-led, 

peer to peer type learning will enable participants 

to learn and interact in a culturally safe 

environment. The team and participants were able 

to recognise sensitivities that could arise. The 

workshops prioritised Aboriginal speakers to help 

normalise sexual health and to provide examples 

of how these leaders do business in their 

communities. This paper provides information on 

overall feedback received during the workshops. 

Conclusion: Our workshops highlighted and 

confirm that Aboriginal workforce liked the 

approach to learn from each other, and want to 

take knowledge back to their communities to 

improve their knowledge, skills strength and 

health of their communities. Maintaining cultural 

integrity in workshops allowed us to be led by a 

strengths-based, Aboriginal-led processes. These 

workshops highlighted the importance of 

investing in and continuing to upskill, empower 

and strengthen the Aboriginal health workforce to 

improve health outcomes in communities. 

This project has ethics/governance approval to 

evaluate future workshops in Top End and is 

planning to assess confidence in talking about 

sexual health and normalise STI testing for 

Indigenous people to support and engage wider 

STI control strategies. 
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STRONG-TL (Surveillance, Training 
and Research Opportunities for 

Communicable Disease Control in 
Timor-Leste) 

Anthony Draper 

Surveillance and Response Unit, Centre for Disease 
Control, Public Health Division 

Introduction: Timor-Leste is close to Darwin and 

one of the world’s poorest countries. Its health 

infrastructure is weak as a result of the Indonesian 

Occupation (1975-1999), post-referendum 

violence (1999) and the political crisis of 2006-

2008. Between 2018 and 2023, STRONG-TL 

(Surveillance, Training and Research 

Opportunities for Communicable Disease Control 

in Timor-Leste) was involved in building capacity 

in the surveillance and epidemiology department 

within the Timor-Leste Ministry of Health, by staff 

from the NT Centre for Disease Control (CDC).  

Purpose: A focus of the project was side-by-side 

mentoring of Timorese surveillance staff and 

aimed to build capacity and confidence to detect 

and respond to infectious disease threats, as well 

as strengthen relationships between clinicians, 

scientists and surveillance teams. The project 

contributed to the development of the Integrated 

Disease Surveillance and Response (IDSR) 

Guideline, Timor-Leste’s first ever Outbreak 

Investigation Guidelines and Timor-Leste’s 

COVID-19 response plan. These were pivotal in 

the response to the April 2021 floods and 

community transmission of COVID-19 in 2021. 

The project involved delivery of operational 

research training whereby Timorese health 

professionals have developed skills to analyse data 

collected routinely in their work, and use that data 

to strengthen public health. A number of these 

health professionals have published their work 

(their first scientific research) in journals. 

Conclusion: STRONG-TL produced guidelines and 

documents that informed public health responses 

in Timor-Leste and which strengthened 

relationships across laboratory, surveillance and 

clinical areas. Focusing on side-by-side mentoring 

has resulted in Timorese health professionals 

feeling equipped, competent and confident to 

make decisions on their knowledge and 

experience in applying knowledge in their own 

workplace. Simple operational research skills 

empower people to make evidence-based 

decisions in their workplace, and more importantly 

in other aspects of life. Side-by-side mentoring 

allows for teaching to be responsive to immediate 

needs as well as providing a two-way transfer of 

knowledge and experience. 

Overdue Childhood immunisation – 
what we do and does it work? 

Bruce Roggiero 

Immunisation Unit, Centre for Disease Control, 

Public Health Division 

Summary: This project was undertaken as a quality 

assurance process to find out if an auditing activity 

regularly conducted by the Northern Territory 

(NT) CDC Immunisation Unit was of use and had 

any benefit. The audit under examination was the 

Australian Immunisation Register (AIR) Overdue 

Report. It is conducted quarterly and covers all 

children in the NT. The Immunisation Unit felt it 

would be of value to know if the considerable 

effort in processing the AIR overdue report was 

worthwhile. The process was simple but arduous 

as it involved checking the AIR records of all 

children mentioned in any report in 2022 to see 

what their immunisation status was in 2023. Put 

simply, this would identify how many children who 

appeared on the overdue reports had reached up 

to date vaccination status since the overdue 

activities were conducted. This article provides a 

description of the activity and the main findings. 

The key finding for the Immunisation Unit was that 

the AIR overdue report has merit and should 
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continue. We also learnt where future efforts and 

strategies could be targeted to continue to 

improve immunisation coverage in the NT. The 

project was presented at the 2023 NT Health 

Research Symposium on the 1st August.  

Key words: Audit; Continuous Quality Improvement; 

Immunisation; Northern Territory Immunisation 

Register; vaccine preventable diseases.   

Introduction: The key focus of the NT CDC 

Immunisation Unit is to decrease the incidence of 

vaccine preventable diseases by supporting high 

immunisation coverage in the Northern Territory.  

The national coverage target is 95%. As at July 

2023, the NT coverage was 92% for 1 year olds, 

90% for 2 year olds, and 94% for 5 year olds1.   

The Unit use the Australian Immunisation Register 

(AIR) to produce the AIR Overdue Report every 

quarter for the identification of children in the NT 

who are overdue for recommended vaccines.  This 

process has been in place for many years and is 

incredibly time intensive. Once developed, staff 

then use the report to follow up children through 

SMS messages or notifications of overdue status 

to remote clinics. 

Given the resources invested into this process, the 

Immunisation Unit felt it would be of value to 

know if the considerable effort in processing the 

AIR overdue report was worthwhile and effective 

in increasing vaccination coverage.  

AIR Overdue Report, 2022 

The AIR Overdue Reports examine children who are 

aged 12–15 months, 24-27 months and 60-63 

months. These age cohorts reflect those children 

overdue for 6 month, 12 month, 18 month and 4 

year vaccination rounds respectively. 

The raw data from AIR were extracted for the 

period, January to December 2022, and 1,788 

children were identified as overdue. Data were 

cleaned for accuracy with duplicate records 

removed and records with multiple identities for 

name, Medicare number, and date of birth 

corrected. Children who had relocated from the 

NT were also removed. A total of 1,041 

corrections were made leaving 747 valid records 

remaining. The parents or carers of children on the 

report were sent an SMS message if a 

corresponding phone number was listed. For 

children from remote communities who are 

overdue, the relevant health centre team were 

contacted to create clinical recalls. 

When location of unvaccinated clients was 

determined it was found the greatest number of 

clients not up to date for vaccination was in the 

urban areas of the NT, while remote clients were 

more evenly spread across NT regions.   

Table 1 Location of unvaccinated clients in 2022, 

by NT region. 

Location of unvaccinated clients in 2022 by Northern 
Territory health region QA report March 2023 

Urban areas 
Regional and remote 

areas 

Darwin 188 Central Australia  51 

Alice Springs  143 Darwin Rural  45 

Palmerston 121 East Arnhem  44 

Katherine 33 Big Rivers Region 26 

Tennant Creek 16 Top End  13 

Nhulunbuy 9 Barkly 5 

(NB: numbers indicate children overdue at March 2023 from the 
combined 2022 overdue report.) 

Quality assurance process 

In March 2023, the vaccination status of children 

identified in the final 2022 overdue report was 

checked against their updated AIR records to see 

if the reporting and notification process had been 

effective. 
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The number of children on the 2022 overdue 

report who reached up to date status by March 

2023 was approximately 25% in the 12-15 month 

group. Among the 24-27 month and 60-63 month 

groups, approximately 15% of clients reaching up 

to date vaccination status. 

Why is this important? 

Vaccine coverage data provides information to 

determine if the immunisation program being 

delivered is effective, and that the program 

achieves its intended aim of reducing vaccine 

preventable diseases. Examination of coverage 

data at a local level supports the need for strategic 

initiatives to enhance service delivery in some 

areas for improved coverage. 

The data cleaning required to validate the AIR 

Overdue Report highlights the inaccuracies which 

may be present in vaccination data.  In this work, 

over 50% of entries required correction, which 

could potentially result in misleading immunisation 

coverage data estimation from AIR and not reflect 

reality of NT vaccination coverage. 

Understanding the location and environment of 

where most children overdue for immunisation 

live creates the opportunity to reflect on current 

service delivery models to see if innovation or 

collaboration between service providers could 

result in improved immunisation coverage.  

 

 

 

 

 

 

 

In particular, this review highlighted the need to 

understand the barriers for urban families 

accessing immunisation services, and which 

targeted innovative models could be of benefit.  

The quality assurance process revealed 1 in 4 

children in the 12 month age group had reached 

up to date status in the ?six months since overdue 

notifications were distributed.  This suggests the 

SMS messages may be of value to some families, 

while other communications and support could be 

explored to improve catch up rates even more.  
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Rheumatic Heart Disease ‘I am the Boss of my Body’ patient 
resource 

Secondary prophylaxis of acute rheumatic fever 

(ARF) is the consistent and regular administration 

of antibiotics (benzathine benzylpenicillin G 

injections) to people who have had ARF or 

rheumatic heart disease (RHD) to prevent a 

recurrence of ARF. The Boss of My Body is a 

clinical resource that provides people who require 

secondary prophylaxis with choice and control 

over how and where they receive their injection. It 

is designed to promote a patient’s autonomy and 

self-determination, to enhance patient centred 

care, and facilitate open communication regarding 

pain minimisation strategies between health care 

providers and patients and families.  

The overarching goal is to improve secondary 

prophylaxis rates. The resource is available as a 

laminated hard copy and includes information on 

the back for clinicians regarding how to use the 

resource.  The resource should be discussed and 

offered to patients at every BPG injection, and 

patient preferences documented in the patient 

information system. This resource will be available 

on the RHD Australia website in the near future.  

 

  

https://www.rhdaustralia.org.au/
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Abstracts from peer reviewed published articles related to the 
Northern Territory 

 

Fallibility and flaviviruses: a 
diagnostic lesson in Japanese 

encephalitis 

Proudmore K, Krause V, Currie B and Baird R. 

Medical Journal of Australia. 2023;219: 253-254 

https://doi.org/10.5694/mja2.52072 

Summary of clinical record  

Following the 2022 national outbreak of Japanese 

encephalitis across the southern and eastern 

states of Australia, the Northern Territory (NT) 

conducted a retrospective audit of NT patients 

with encephalitis presenting between October 

2020 and March 2022. The authors present the 

case of a patient with Japanese encephalitis 

identified by the audit. The patient had initially 

been diagnosed and notified as a case of Murray 

Valley encephalitis (MVE). The initial serology 

samples were negative for endemic NT 

flaviviruses (Japanese encephalitis, MVE and 

Kunjin viruses). Repeat serology revealed a 

positive result for MVE virus (MVEV) IgM, and a 

positive MVEV haemagglutination inhibition of 10 

(reference interval, <10). Six weeks after 

presentation, MVEV IgM was again positive, with 

MVEV haemagglutination inhibition of 20. As this 

was not a diagnostic fourfold titre rise, he was 

formally de-notified as a case of MVE. This 2022 

serology identified the likely diagnosis as Japanese 

encephalitis, due to the loss of JEV IgM but with 

JEV IgG remaining positive. Further testing across 

laboratories was also consistent with past JEV 

infection and not infection with MVEV or Kunjin 

virus. Of note, the patient had never received a 

Japanese encephalitis vaccine and had not spent 

significant time overseas in locations where 

Japanese encephalitis is endemic. This case was 

formally notified as Japanese encephalitis in June 

2022, 13 months after his initial presentation to 

hospital. 

 

Factors leading to diagnostic delay in 
tuberculosis in the tropical north of 

Australia 

Vigneswaran N , Parnis R, Lowbridge C, Townsend 
D, and Ralph A. 

Internal Medicine Journal. 2023: 1-6 

https://doi.org/10.1111/imj.16223 

Background: Tuberculosis (TB) incidence is 

decreasing in the Northern Territory (NT) but still 

exceeds rates elsewhere in Australia. Deaths and 

morbidity from advanced TB continue, with delay 

in diagnosis a contributor to adverse outcomes.  

Aims: We aimed to describe the delay in diagnosis 

of TB, identify risk factors for delay and examine 

the associations between delay and clinical 

outcomes.  

Methods: We conducted a historical cohort 

analysis which included adult inpatients diagnosed 

with TB at the Royal Darwin Hospital from 2010 

to 2020. Patient delay was measured as time from 

symptom onset to first seeking care, and health 

system delay was quantified as time from first 

relevant clinical contact to diagnosis. The sum of 

these two periods was the total delay. Ethics 

approval was granted by NT HREC (2020-3852).  

Results: Eighty-four cases were included; the 

median total delay was 90 days (interquartile 

range (IQR): 60–121), patient delay was 53 days 

(IQR: 30–90), and health system delay was 21 days 

(IQR: 12–45). Patient delay was longer among 

https://doi.org/10.5694/mja2.52072
https://doi.org/10.1111/imj.16223
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patients with extrapulmonary (median: 100 days 

(IQR: 90–105) compared with pulmonary TB 

patients (39 days (IQR: 27–54), P < 0.0001). 

Health system delay was longer in those aged ≥45 

years (30 days (IQR: 16–51) vs younger patients 

(14 days (IQR: 8–30), P = 0.007) and among non-

smokers (31 days (IQR: 21–55) vs 21 days (IQR: 

10–40), P = 0.048). Median delay was longer 

among patients with non-drug-related 

complications of disease (P < 0.0001), those 

admitted to critical care (P < 0.0001), and those 

with respiratory failure (P = 0.001).  

Conclusion: The patient delays we report are 

longer than reported elsewhere in Australia. The 

next steps will require concerted efforts to 

improve community awareness of TB and 

strategies to strengthen health systems through 

better resourcing and healthcare provider support 

Keywords: tuberculosis; public health; 

epidemiology; delayed diagnosis; risk factors 

 

Non-tuberculous mycobacterial skin 
and soft tissue infections in the 

Northern Territory, Australia, 1989-
2021 

Nohrenberg M, Wright A and Krause V. 

International Journal of Infectious Diseases. 
2023;135: 125-131 

https://doi.org/10.1016/j.ijid.2023.07.031 

Background: A previous review demonstrated 

that the majority of NTM infections in the 

Northern Territory (NT) are pulmonary in nature, 

however skin and soft tissue (SST) are likely the 

next most common sites of disease. The current 

epidemiology of NTM SST infections across the 

NT is not known. We aimed to establish the 

current and historical incidence rates, and the 

organisms involved.  

Methods: All NTM cases reported to the Centre 

for Disease Control in Darwin from 1989-2021 

were retrospectively reviewed.  

Results: 226 NTM notifications were reviewed. 73 

(32%) cases were SST infections. The incidence of 

SST cases increased over the study period. Female 

cases were more common (p=0·002). Disease 

occurred across a wide age range (1-85 years). 

Only 16% of cases occurred in Aboriginal 

individuals which may reflect immunological 

factors requiring further investigation. Many cases 

had no clear provocation, but localised skin trauma 

was the most common risk factor. The most 

common organism identified was M. fortuitum 

(41%). Diagnosis was often delayed, with a median 

time to diagnosis of 69 days (IQR=31-149). Most 

cases (60%) underwent surgical intervention with 

adjunctive anti-mycobacterial medical therapy.  

Conclusion: NTM SST incidence rates increased 

over the study period. NTM SST infections are a 

rare but important differential diagnosis for non-

healing cutaneous wounds. 

Keywords: Non-tuberculous mycobacteria; skin; 

soft tissue; cutaneous; Northern Territory 

Australia 
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Burkholderia pseudomallei, the causative agent of 

melioidosis, has not yet been reported in Timor-

Leste, a sovereign state northwest of Australia. In 

the context of improved access to diagnostic 

resources and expanding clinical networks in the 

Australasian region, we report the first 3 cases of 

culture-confirmed melioidosis in Timor-Leste. 

These cases describe a broad range of typical 

presentations, including sepsis, pneumonia, 

multifocal abscesses, and cutaneous infection. 

Phylogenetic analysis revealed that the Timor-

Leste isolates belong to the Australasian clade of 

B. pseudomallei, rather than the Asian clade, 

consistent with the phylogeographic separation 

across the Wallace Line. This study underscores an 

urgent need to increase awareness of this 

pathogen in Timor-Leste and establish diagnostic 

laboratories with improved culture capacity in 

regional hospitals. Clinical suspicion should 

prompt appropriate sampling and communication 

with laboratory staff to target diagnostic testing. 

Local antimicrobial guidelines have recently been 

revised to include recommendations for empiric 

treatment of severe sepsis. 

Keywords: Timor-Leste; Burkholderia 

pseudomallei; melioidosis; phylogeny 

 

An outbreak of acute rheumatic 
fever in a remote Aboriginal 

community 

Egoroff N, Bloomfield H, Gondarra W , Brando Y, 

Guyula T, Forward D , Lyons G , O’Connor E, 

Sanderson L, Dowden M , Williams D, de Dassel J, 

Coffey P,  Dhurrkay E , Gondarra V, Holt D , Krause 

V, Currie B, Griffiths K,  Dempsey K and Glynn- 

Robinson A. 

 

 

Australian and New Zealand Journal of Public 

Health. 2023;47:1-7 

https://doi.org/10.1016/j.anzjph.2023.100077 

Objectives: We describe the public health 

response to an outbreak of acute rheumatic fever 

(ARF) in a remote Aboriginal community.  

Methods: In August 2021, the Northern Territory 

Rheumatic Heart Disease Control Program 

identified an outbreak of acute rheumatic fever in 

a remote Aboriginal community. A public health 

response was developed using a modified acute 

poststreptococcal glomerulonephritis protocol 

and the National Acute Rheumatic Fever 

Guideline for Public Health Units.  

Results: 12 cases were diagnosed during the 

outbreak; six-times the average number of cases 

in the same period in the five years prior (n=1.8). 

Half (n=6) of the outbreak cases were classified as 

recurrent episodes with overdue secondary 

prophylaxis. Contact tracing and screening of 11 

households identified 86 close contacts.  

Conclusions: This outbreak represented an 

increase in both first episodes and recurrences of 

acute rheumatic fever and highlights the critical 

need for strengthened delivery of acute rheumatic 

fever secondary prophylaxis, and for 

improvements to the social determinants of health 

in the region.  

Implications for Public Health: Outbreaks of acute 

rheumatic fever are rare despite continuing high 

rates of acute rheumatic fever experienced by 

remote Aboriginal communities. Nevertheless, 

there can be improvements in the current national 

public health guidance relating to acute rheumatic 

fever cluster and outbreak management 

Key words: acute rhematic fever, outbreak, public 

health response, group A Streptococcus, notifiable 

disease, rhematic heart disease 
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Socio-environmental and clinical 
features of invasive group A 
streptococcal disease in the 

Northern Territory of Australia 

Birrell J M, Boyd R, Currie B J, Abeyaratne A,  Majoni 

S W and Krause V. 

Communicable Diseases Intelligence. 2023;47:1-13 

https://doi.org/10.33321/10.33321/cdi.2023.47

.39 

Objective: To describe the socio-environmental 

profile and clinical features of invasive group A 

streptococcal (iGAS) infections in the Northern 

Territory (NT) of Australia over 10 years.  

Methods: Cases of iGAS disease diagnosed 

between 1 May 2011 and 30 April 2021 were 

retrospectively identified from the NT Notifiable 

Diseases System and electronic health records 

accessed. Remoteness of residence, socio-

economic index, seasonality and clinical 

characteristics were recorded.  

Results: There were 692 cases of iGAS disease 

identified in the NT during the period 1 May 2011 

– 30 April 2021. The age-standardised incidence 

of iGAS disease was significantly higher in people 

living in very remote (57.1 cases per 100,000 

population, 95% confidence interval [95% CI]: 

48.6–65.5) and remote areas (40.9 cases per 

100,000 population, 95% CI: 34.7–47.2) than in 

outer regional areas of the NT (15.7 cases per 

100,000 population, 95% CI: 13.4–17.9). People 

with socio-economic disadvantage were also 

disproportionately affected, with an incidence of 

52.6 cases per 100,000 population (95% CI: 46.2–

58.9) in decile 1–3 populations, compared to 8.9 

cases per 100,000 population (95% CI: 6.9–10.9) 

for decile 7–10. For cases with recorded severity 

data, 135 of 378 (36%) met locally-defined criteria 

for severe iGAS disease. Recurrent iGAS disease 

was commonly observed in the dialysis cohort, 

affecting 17 of the 106 patients during the study 

period (16% recurrence rate) and causing two 

deaths. Five molecularly confirmed clusters of 

iGAS disease were identified from the study 

period.  

Conclusions: iGAS disease is unevenly affecting 

people in the NT. Those living in areas of socio-

economic disadvantage, those in remote and very 

remote communities, and those receiving dialysis 

were most affected. It is important that primordial, 

primary and secondary prevention measures be 

directed towards supporting these disadvantaged 

population groups.  

Keywords: streptococcus; epidemiology; public 

health; rural health; dialysis 

 

Cutaneous melioidosis: An updated 
review and primer for the 

dermatologist 

Schwartzman G, Reddy S A, Berg S H, Currie B and 

Saavedra A P. 

Journal of the American Academy of Dermatology. 

2023. 

https://doi.org/10.1016/j.jaad.2023.07.1032 

Melioidosis is an emerging infection with 

increasing endemic foci and global distribution. It 

is under recognized and underdiagnosed because 

of factors including limited awareness of the 

disease, nonspecific clinical presentation, lack of 

diagnostic facilities in some locations, 

misidentification in laboratories inexperienced 

with culture, and identification of Burkholderia 

pseudomallei. Cutaneous findings are reported in 

approximately 10% to 20% of melioidosis cases 

and dermatologists may play a significant role in its 

recognition and management. The most dynamic 

situation of melioidosis recognition and/or 

expansion currently is in the United States. Global 

modeling had predicted that B. Pseudomallei were 

potentially endemic in the southern United States 
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and endemicity with local cases of melioidosis was 

confirmed in 2022. With the distribution and 

prevalence of melioidosis increasing globally and 

with this recent recognition that melioidosis is 

now endemic in the southern United States, it is 

important for dermatologists to maintain high 

clinical suspicion in appropriate patients and be 

familiar with its diagnosis and treatment. Here we 

review the available literature on cutaneous 

melioidosis to evaluate its epidemiology, etiology, 

pathophysiology and clinical presentation and 

provide guidance for diagnosis and management 

in dermatology practice. 

 

“The most culturally safe training 
I’ve ever had”: the co-design of a 

culturally safe Managing hepatitis B 
training course with and for the 

Aboriginal health workforce of the 
Northern Territory 

Hosking K, De Santis T , Vintour-Cesar E, Merrdi 

Wilson P, Bunn L, Gurruwiwi G G, Wurrawilya S, 

Bukulatjpi S M, Nelson S , Ross C , Binks P, Schroder 

P, Davis J S, Taylor S, Connors C and Davies J and on 

behalf of the Hep B PAST partnership. 

BMC Health Services Research. 2023;23:935 

https://doi.org/10.1186/s12913-023-09902-w 

Background: The Aboriginal health workforce 

provide responsive, culturally safe health care. We 

aimed to co-design a culturally safe course with 

and for the Aboriginal health workforce. We 

describe the factors which led to the success‑full   

 

 

 

co-design, delivery, and evaluation of the  

“Managing hepatitis B” course for the Aboriginal 

health workforce. 

Methods: A Participatory Action Research 

approach was used, involving ongoing 

consultation to iteratively co-design and then 

develop course content, materials, and evaluation 

tools. An Indigenous research and teaching team 

received education in chronic hepatitis B and 

teaching methodologies. Pilot courses were held, 

in remote communities of the Northern Territory, 

using two-way learning and teach-back methods 

to further develop the course and assess 

acceptability and learnings. Data collection 

involved focus group discussions, in-class 

observations, reflective analysis, and use of co-

designed and assessed evaluation tools. 

Results: Twenty-six participants attended the pilot 

courses. Indigenous facilitators delivered a high 

proportion of the course. Evaluations 

demonstrated high course acceptability, cultural 

safety, and learnings. Key elements contributing to 

success and acceptability were acknowledging, 

respecting, and integrating cultural differences 

into education, delivering messaging and key 

concepts through an Indigenous lens, using 

culturally appropriate approaches to learning 

including storytelling and visual teaching 

methodologies. Evaluation of culturally safe 

frameworks and findings from the co-design 

process led to the creation of a conceptual 

framework, underpinned by meeting people’s 

basic needs, and offering a safe and comfortable 

environment to enable productive learning with 

attention to the following: sustenance, financial 

security, cultural obligations, and gender and 

kinship relationships. 
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