Table S1. Clinical and genomic epidemiology of infectious diseases in the Northern Territory.

Pathogen Clinical epidemiology Genomic epidemiology References
Skin pathogens
Sarcoptes scabiei e Scabies hyperendemic in remote NT First genotyping globally, using [1-4]
(scabies) communities multilocus microsatellite markers
¢ InEast Arnhem region between 2001- S. scabiei populations in humans are
2005, by age 1 year 68% had had first distinct from those in dogs in remote
episode scabies NT communities
Recurrent scabies driven by
reinfestation from inadequately
treated contacts
Community- ¢  Emerged north Western Australia ST93 dominant in NT, harbours [5-11]
associated 1980s Panton-Valentine leucocidin (PVL)
methicillin-resistant e  Cases reported NT Top End early toxin
Staphylococcus aureus 1990s Among cases of S. aureus infection at
e By early 2000s incidence of Royal Darwin Hospital, PVL
bacteraemia in Aboriginal people in associated with double odds of sepsis
Top End 172 per 100,000 (5.8 per Molecular dating suggests ST93 arose
100,000 in non-Indigenous population) from MSSA in northern Australia in
1970s, with methicillin resistance
acquired on three separate occasions,
expansion and spread of clade
harbouring staphylococcal cassette
chromosome mec IVa to east coast by
2000
Group A Streptococcus o  Impetigo associated with scabies in Diverse emm types not unique to NT [4,12-22]
(Streptococcus children and found internationally, no
pyogenes) ¢ Incidence of invasive infection and dominant emm type
immunologic sequelae especially acute No rheumatogenic or hypervirulent
rheumatic fever amongst the highest strains identified to date in NT
globally Sporadic outbreaks of acute post-
e In East Arnhem region between 2001- streptococcal glomerulonephritis
2005, by age 1 year 82% had had first associated with nephritogenic strains,
episode impetigo including 2005 outbreak associated
e 2018 prevalence rheumatic heart with emmb55
disease in 5-20 year-olds in Concerns that emm diversity in NT
Maningrida 210% will not be adequately covered by M-
based vaccines
Vaccine-preventable
infections
Streptococcus e  Associated with influenza, seasonal National Enhanced Invasive [23-26]
pneumoniae (invasive increases Pneumococcal Disease Surveillance
pneumococcal e 0-4 year-olds and >65 year-olds most Program identified serotype
disease) affected replacement following universal
e  First Nations people funding of PCV7
disproportionately affected nationally Multijurisdictional outbreak of 245
including in NT serotype 1 invasive pneumococcal
disease cases in NT, Queensland, and
Western Australia 2011-2012
Influenza virus ¢ Dry season peak in cases Minimal mid-year influenza activity [27-31]

corresponding to southern winter,
with inter-seasonal transmission and
wet season outbreaks in some years
NT First Nations incidence 5.6x higher
among 55-64 year-olds and 4.3x higher
in 0-4 year-olds than non-Indigenous
population

NT First Nations 6.5x more likely to be
hospitalised and 5.5x more likely to

Australia-wide in 2018, followed by
detection of influenza A(HIN1)pdm09
subclade in Darwin October 2018 -
associated with large peak in Darwin
cases and expansion across Australia
leading to increased transmission in
southern states early 2019 - Australia-
wide May 2019 notifications 12-fold




die from influenza than non-
Indigenous people

In 2009, seroprevalence for and
hospitalisation with influenza
A(HINT)pdm09 markedly higher in
First Nations people

higher than average for preceding 3
years

Record low influenza case numbers
Australia-wide in 2021, NT received
returned travellers to the Howard
Springs Quarantine Facility and
highest number of cases nationally,
NT strain used to develop Southern
Hemisphere 2022 influenza vaccine

SARS-CoV-2 ¢ No sustained community transmission In-flight transmission of B.1.617.2 [32-34]
(COVID-19) until November 2021 (Delta) on flights from India to

Australia, April 2021

Genomic sequencing commenced at

Territory Pathology October 2021,

used to link B.1.617.2 (Delta) clusters

and detect B.1.1.529 (Omicron)

Neisseria meningitidis o  Outbreaks in Central Australia 1987- 1987-1991 outbreak group A [35-40]

(meningococcal 1991 (60 confirmed cases), 1997-1998 1998 outbreak group B

disease) (11 confirmed cases), 2017 (31 2017 outbreak group W
confirmed cases)

Rotavirus e  Qutbreaks in central and northern Outbreaks in post-vaccination era due  [41-49]
Australia, resulting in hospitalisations variety of genotypes, including G1P[8]
especially in 0-5 year-olds (the genotype in Rotarix vaccine),

e Rotavirus vaccination program in NT GIP[8], G2P[4]
implemented October 2006 (Rotarix, Novel G10P[14] virus identified in
includes live attenuated G1P[8] virus) Central Australia in 2011, predicted to
e  Hospitalisations of First Nations have originated in an even-toed
children >20 times higher than for ungulate
non-Indigenous children in remote
central and northern Australia in 2007-
2010, despite >70% vaccine coverage
e  C(linical trial in progress to determine
optimal vaccination schedule

Mycobacterial

infection

Mycobacterium ¢ Incidence in NT First Nations falling Half of sequenced cases 1989-2020 [50-56]

tuberculosis by ~5% per year but remains high (15 belonged to genomic clusters, 86%
per 100,000, compared to <1 per First Nations, 76% remote region
100,000 in Australian-born non- Genomic clusters with overseas-born
Indigenous nationally) case as first case small (2-5 cases)

e  Multidrug-resistant TB incidence low Interval between cases and
(~1.5% notified cases), no First Nations epidemiologically- and genomically-
multidrug-resistant TB cases linked contacts 4.5 months-24 years
e Incidence childhood TB the highest Genomics linked mystery cases to
nationally, most child cases First clusters
Nations No evidence of transmission of
¢ Increased cases associated with multidrug-resistant TB
overseas arrivals (fishers from Phylogenetics consistent with multiple
Indonesia, asylum seekers and crew, introductions from Europe and Asia
1999 humanitarian evacuation from
Timor-Leste)

Vector-borne

diseases

Murray Valley ¢  Enzootic in Kimberley region Western Four genotypes identified (G1-4), G1 [567-62]

encephalitis virus

Australia and Top End NT, Culex
annulirostris mosquitos and wading
water birds

and G2 recently in Australia
NT under-sampled




Virus activity during wet season with
human infections February-July
Surveillance includes mosquito-
trapping and identification, and
serosurveillance of vertebrate hosts

G1B in Western Australia,
Queensland, New South Wales, and
Victoria

G1A and G2 in Western Australia and
NT

Japanese encephalitis First locally-acquired NT case Diagnosis made by metagenomic [63-65]
virus reported on Tiwi Islands February sequencing of brain tissue
2021
Environmental
pathogens
Burkholderia Reservoir soil and surface water Populations in Australia, Asia, Africa, [66-80]
pseudomallei Majority of cases during wet season and Americas remain distinct,
(melioidosis) November-April enabling prediction of geographic
Increased case numbers associated origin of emergent strains
with urban construction, increased Water supplies and contaminated
rainfall, and severe weather events products confirmed to be source of
Diabetes, hazardous alcohol case clusters
consumption, chronic kidney disease Neurological melioidosis associated
key risk factors with the bimAsm variant, hypothesised
nerve root translocation
Rare cases of antimicrobial resistance
during treatment due to mutations in
core genes
Genome reduction and loss of
virulence associated with chronic
carriage in cystic fibrosis
Genotyping reveals recent importation
of Asian strains to NT
Acinetobacter Community-onset bacteraemic NT community isolates do not belong  [81-85]
baumannii pneumonia mostly wet season to major international global clones,
November-April but are not unique to NT
Hazardous alcohol consumption and Half of cases ST10, with closely related
diabetes key risk factors isolates in Vietham and USA, MRCA
Community isolates sensitive to for clade 1957 (spread possibly
gentamicin, ciprofloxacin, meropenem associated with Vietnam war)
Variable presence of virulence genes
not associated with differences in
severity
3/30 (10%) survivors had reinfection
during 21-year study
Foodborne
pathogens
Salmonella Incidence ~5x national average Common clinical serovars isolated [86-91]
0-4 year-olds most affected from large proportion of homes,
Outbreaks uncommon, have been including from animal faeces (frog,
associated with sea turtle and lizard, gecko, dog), vacuum cleaner
barramundi contents, soil, and sandpit samples
Non-Typhimurium Salmonella more
common than in southeastern
Australia
Shigella Incidence 119 per 100,000 in 2019 Increase in S. flexneri serotype 2b in [92,93]

compared to 12 per 100,000 for whole
Australia

>80% NT cases in First Nations people
0-4 year-olds most affected

NT and Queensland since 2017
Emergence of multidrug-resistance-
conferring blapn plasmid in
Queensland in 2018

None of 12 NT isolates carried this
plasmid, two NT isolates carried
blacrx-m extended-spectrum beta-
lactamase plasmid, and one isolate
carried blarems and mphA (associated
with macrolide resistance)




Sexually-transmitted
infections

Neisseria gonorrhoeae Prevalence 9.5% and incidence 23.4- AMR surveillance using 8 PCR assays  [94,95]
26.1 new infections per 100 person- used to detect genes and mutations
years in 16-19 year-olds in remote associated with resistance to penicillin,
northern and Central Australia third-generation cephalosporins,
Treatment guidelines vary by region; ciprofloxacin, and azithromycin
azithromycin, amoxycillin, and <5% remote samples predicted to have
probenecid standard of care in remote penicillin resistance, 0.2%

NT regions azithromycin resistant

Treponema pallidum Multijurisdictional syphilis outbreak T. pallidum has been successfully [96-99]

(syphilis) in remote northern Australia since sequenced from clinical samples using
2011, cases in Queensland, NT, South bait capture approach
Australia and Western Australia 25 NT T. pallidum specimens
Cases of congenital syphilis, including sequenced, phylogenetically
deaths interspersed with Australian and

global genomes, 87% of all Australian
specimens in study genotypically
macrolide resistant

Chlamydia trachomatis Sexually-transmitted C. trachomatis C. trachomatis outer membrane protein  [100,101]

(including non- prevalence 11.1% and incidence 23.4- A (ompA) genotypes A-C are

sexually acquired 29.2 new infections per 100 person- associated with trachoma, genotypes

serotypes that cause years in 16-19 year-olds in remote D-K are associated with non-invasive

trachoma) northern and Central Australia urogenital infection, and genotypes
Trachoma community-wide screening L1-L3 are associated with invasive
and treatment led to reduction in infections and lymphogranuloma
prevalence from 29% in 2008 to 4% in venereum
2012 but remains endemic in central C. trachomatis from NT children with
Australia; the only developed nation trachoma 1985-1993 was not within
globally to not have eradicated the classical trachoma lineage on
trachoma whole genome phylogenetic analysis,
instead belonging to two urogenital
clades but with recombination at ompA
(replacement with ompA B, Ba and C,
characteristic of ocular strains)

Bloodborne viruses

Hepatitis B virus First description hepatitis B surface All NT First Nations cases to date C4 [102-108]
antigen (*Australia antigen’) in genotype, Australian MRCA >51,000
Australian First Nations man years ago (approximate time of arrival
Prevalence in NT First Nations people of modern humans)

6% Phylogeographic clustering of HBV
genomes from Daly River, Katherine,
Tiwi Islands, West Arnhem, East
Arnhem
20/35 genomes had >1 mutation
associated with either rapid liver
disease progression or hepatocellular
carcinoma
C4 has ayw3 serotype, divergent from
A2 vaccine serotype adw2, however
vaccine effective at preventing chronic
HBYV in NT First Nations people

Human T Estimated prevalence in central HTLV-1c is endemic in Central [109-111]

lymphotrophic virus Australia 33% Australia, two clades distinct from

type 1 (HTLV-1)

other countries in the Western Pacific,
most recent common ancestor
estimated to have occurred 9,120 years
ago (38,000-4,500 years ago)
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