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ABSTRACT 
In September 2020, the Northern Territory 
(NT) Centre for Disease Control was  
notified of a case of salmonellosis from a 
wound swab. The person had fallen off a 
motorcycle on a rural property and was  
likely infected by Salmonella from the  
environment. Percutaneous salmonellosis is an 
unusual condition as most  
salmonellosis cases present with   
gastrointestinal symptoms. Wound swabs 
should be collected for microbial culture and 
susceptibility testing in the Top End of the NT 
during the wet season to confirm the aetiology 
of infections and to guide  
prescribing appropriate antibiotic therapy.  

 
Keywords: OzFoodNet, salmonellosis, 
Northern Territory, environmental  
Salmonella. 

Case presentation 
A 36 year old person presented to a 
Northern Territory (NT) hospital emergency 
department on 23 September 2020. The 
patient complained of ongoing pain in the 
right hand and right wrist, 3 days after 
falling from a motorcycle (dirt bike) on a 
rural    property    outside   of   Darwin,   NT.  

On examination in the emergency department, 
the patient had an infected abrasion of the right 
wrist ulnar aspect and an infected abrasion to 
the left extensor surface of the left elbow (Figure 
1). An X-ray and computed tomography (CT) 
scan did not show any obvious fractures. Swabs 
were taken from the left arm abrasion and sent 
for microbial culture and sensitivity (MCS) 
testing. The wounds were cleaned and debrided 
and a cast was placed. The patient was 
discharged on amoxicillin/clavulanic acid and 
trimethoprim/sulphamethoxazole. 
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Figure 1. Left- Infected left elbow abrasion. Right- Right wrist after cleaning 

Diagnosis and outcome 
Results from the would swab were culture 
positive for Staphylococcus aureus and 
Salmonella species on 28 September 2020. 
The antimicrobial susceptibilities reported 
by the laboratory are found in Table 1.  
 
The patient continued the course of 
prescribed antibiotics, to which both 
organisms were susceptible, as directed and 
the wound healed within approximately 2 
weeks without complication. The Salmonella 
isolate was subsequently typed at a 
reference laboratory as Salmonella  

subspecies I serovar 16:1:v:-. 
 
Discussion 
This is an unusual presentation of  
salmonellosis. Salmonellosis commonly  
presents as a gastrointestinal illness  
characterised by diarrhoea, abdominal pain, 
fever, nausea and sometimes vomiting.1  
Cutaneous salmonellosis is unusual but has 
been     documented     in     a     veterinarian  

 

 

delivering a bovine calf,2 from person to 
wound transmission,3,4,5 and where the 
mode of transmission was unknown.6 

In the 5 year period from 2014 to 2018, the 
mean number of salmonellosis notifications 
in the NT was 575 cases per year.7 
Typically, approximately half of all 
salmonellosis notifications in the NT are in 
children aged 0-4 years and this was 
observed again in 2019 with 48% of all 
notifications in this age group.7  

Salmonella subspecies I serovar 16:1:v:- was 
the 7th most notified Salmonella serovar in 
the NT in 2019.7 The median age of cases 
notified with this serovar over this period 
was 3 years (range 0 – 75 years) with 54/69
(78%) of notifications in residents in the 
greater Darwin area.8  

The young median age of salmonellosis 
cases notified with this serovar indicates 
that it is likely a type of Salmonella occurring 
naturally in the Top End (northern half of 
the NT) environment where a range of 
animals carry Salmonella in their faeces.  
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The NT consistently reports higher rates of 
salmonellosis than the rest of Australia,  
This is felt to be largely due to the high 
number of children <5 years old who 
contract salmonellosis that local studies 
have indicated are usually from 
environmental rather than food sources.9 
The hot humid environment in the Top End 
during the ‘build-up’ and during and 
immediately following the wet season is 
ideal for bacterial survival. 

The patient reported no gastrointestinal 
symptoms or contact with anyone with  
gastrointestinal symptoms, including 
children, prior to the accident. The patient 
fell from a motorcycle during rain on a 
property in the Darwin rural area. It is likely 
that the Salmonella was in the environment 
where the fall occurred and resulted in 
percutaneous inoculation.  

Alternatively, the wound could have 
become infected in the days immediately 
following the accident due to reduced hand 
hygiene.  

Wound swabs should be collected for MCS 
in the Top End during the wet season to 
confirm the aetiology of infections for 
prescribing of appropriate antibiotics, 
particularly with the increased risk of 
melioioidosis, caused by the bacterium 
Burkholderia pseudomallei, which is endemic 
in soil and water in the NT.10,11 In this case, 
the bacteria were susceptible to the 
antibiotics prescribed and the case made a 
good recovery.  

This case study investigation had approval 
from the Human Research Ethics 
Committee of the Northern Territory 
Department of Health and Menzies School 
of Health Research (TEHREC); reference 
number HREC 20-3940. 
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Table 1. Antimicrobial susceptibilities of organisms isolated from left arm wound swab 

Antibiotic Staphylococcus aureus Salmonella species 

Ampicillin - Susceptible 

Amoxyxillin/clavulanic acid Susceptible Susceptible 

Clindamycin Susceptible - 

Cephalothin Susceptible - 

Cephazolin - Resistant 

Ciprofloxacin - Susceptible 

Erythomycin Susceptible - 

Flucloxacillin Susceptible   

Gentamicin   Resistant 

Penicillin Resistant   

Trimethoprim/sulphamethoxazole Susceptible Susceptible 
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NT COVID-19 Surveillance Situation Report 31 July 2020 
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NT COVID-19 Surveillance Situation Report 1 September 2020 
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NT COVID-19 Surveillance Situation Report 30 September 2020 
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Abstracts from peer reviewed published articles related to the  
Northern Territory  

Int. J. Environ. Res. Public Health. 2020;17
(15):5505  
https://doi.org/10.3390/ijerph17155505 

COVID-19 associated pneumonia and 
pleural effusion masquerading as heart 

failure in Rheumatic Heart  
Disease 

Malik J,
Ikram U 

 European Journal of Case Reports in Internal 
Medicine. 2020;7(8) 
https://doi.org/10.12890/2020_001842 

Agenson T, Katzellenbogen JM, Seth R, 
Dempsey K, Anderson M, Wade V, Bond-
Smith D 

Case ascertainment on Australian 
registers for Acute Rheumatic Fever 

and Rheumatic Heart Disease 

In Australia, disease registers for acute 
rheumatic fever (ARF) and rheumatic heart 
disease (RHD) were previously established 
to facilitate disease surveillance and control, 
yet little is known about the extent of case-
ascertainment. We compared ARF/RHD 
register records with administrative hospital 
data from the Northern Territory (NT), 
South Australia (SA), Queensland (QLD) and 
Western Australia (WA) for cases 3-59 
years of age. Agreement across data 
sources was compared for persons with an 
ARF episode or first ever RHD diagnosis. 
ARF/RHD registers from the different 
jurisdictions were missing 26% of 
Indigenous hospitalised ARF/RHD cases 
overall (ranging 17-40% by jurisdiction) and 
10% of non-Indigenous hospitalised ARF/
RHD cases (3-28%). The proportion of 
hospitalised RHD cases (36%) was half the 
proportion of hospitalised ARF cases (70%) 
notified to the ARF/RHD registers. The 
registers were found to capture few RHD 
cases in metropolitan areas (SA Metro: 13%, 
QLD Metro: 35%, WA Metro: 14%). 
Indigenous status, older age, comorbidities, 
drug/alcohol abuse and disease severity 
were predictors of cases appearing in the 
hospital data only (p<0.05); sex was not a 
determinant. This analysis confirms that 
there are biases associated with the 
epidemiological analysis of single sources of 
case ascertainment for ARF/RHD using 
Australian data.  

 
 
 
 
 
 
 
 
 
 
 
 
The ongoing outbreak of coronavirus 
disease 2019 (COVID-19) that began in 
Wuhan, China, became an international 
emergency when thousands of people were 
infected around the world. COVID-19 
emerged in Pakistan in April 2020, 
precipitating a nationwide lockdown. While 
some countries are now recovering from 
the pandemic, its peak is not estimated to 
occur in Pakistan until August 2020. We 
present a case of rheumatic heart disease 
with fever, myalgia and an unusual 
radiological finding of the virus.  
 

Learning points:  

 Unusual radiological findings seen in 
COVID-19 patients. 

 Pleural effusion in a mildly 
symptomatic patient is a rare 
presentation of the disease.  

 Early aggressive treatment can 
produce dramatic improvement in  
COVID-19 pneumonia 

Community leadership and  
empowerment are essential for  

eliminating rheumatic heart disease 

Carapetis JR, Brown A 
 

Med J Aust. 2020;213(3):116-117 
10.5694/mja2.50695  
 

No abstract - Editorial 

https://doi.org/10.3390/ijerph17155505
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7432403/
https://doi.org/10.12890/2020_001842
https://onlinelibrary.wiley.com/doi/abs/10.5694/mja2.50695
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Utilising a novel surveillance system to 
investigate species of Forcipomyia 

(Lasiohelea) (Diptera: Ceratopogonidae) 
as the suspected vectors of Leishmania 

macropodum (Kinetoplastida: 
Trypanosomatidae) in the Darwin 

region of Australia 

Panahi E, Shivas M, Hall-Mendelin S, Kurucz 
N, Rudd PA, De Araujo R, Skinner EB, Melville 
L, Herrero LJ 

International Journal for Parasitology:  
Parasites and Wildlife. 2020;12:192-198 
https://doi.org/10.1016/j.ijppaw.2020.06.004 

Up until recently, Australia was considered 
free of Leishmania due to the absence of 
phlebotomine sandfly species (Diptera: 
Phlebotominae) known to transmit 
Leishmania parasites in other parts of the 
world. The discovery of Leishmania 
(Mundinia) macropodum (Kinetoplastida: 

Tryanosomatidae) in Northern Australia 
sparked questions as to the existence of 
alternative vectors of Leishmania. This has 
added to the complexity of fully 
understanding the parasite’s interaction 
with its vector, which is known to be very 
specific.  
 
Previous findings demonstrated  
L. macropodum infection beyond the blood 
meal stage in the day-biting midges 
Forcipmyia (Lasiohelea) Kieffer (Diptera: 
Ceratopogonidae) implicating them in the 
parasite’s life cycle. Currently, there is no 
conclusive evidence demonstrating this 
suspected vector to transmit L. macropodum 
to a naïve host.  
 
Therefore, this research aimed to 
investigate the vector competency of day-
biting midge F. (Lasiohelea) to transmit  
L. macropodum utilising a novel technology 
that preserves nucleic acids. Honey-soaked 
Flinders Technology Associates (FTA ) 
filter-paper cards were used to obtain saliva 
expectorated from biting midges while 
sugar-feeding. F. (Lasiohelea) were aspirated 
directly off macropods from a known 
Leishmania-transmission site and were kept 

in a waxed paper container holding honey-
coated FTA  card for feeding.   
 
Insect identification and Taqman 
quantitative real-time PCR (qPCR) screening 
assays revealed L. macropodum DNA in  
F. (Lasiohelea) up to 7 days post field- 
collection, and in an unidentified biting 
midge, previously known as F. (Lasiohelea) 
sp. 1. Moreover, 7/145 (4.83%) of FTA  
cards were confirmed positive with  
L. macropodum DNA after exposure to field-
collected F. (Lasiohelea). Additionally, FTA  
cards were found to be a valuable 
surveillance tool, given the ease of use in 
the field and laboratory. Overall, our 
findings support previous reports on  
L. macropodum transmission by an 
alternative vector to phlebotomine 
sandflies. Further studies identifying and 
isolating infective L. macropodum 
promastigotes is necessary to resolve 
questions on the  L. macropodum vector.  
 

Strict physical distancing measures and 
border controls have been introduced in the 
Northern Territory (NT), and across 
Australia, to reduce the spread of 
coronavirus disease 2019 (COVID-19). 
These measures have been associated with 
reduced incidence of other respiratory 
illnesses such as influenza. 
 
It is currently unclear what effect these 
measures have on non-respiratory 
communicable diseases. The incidence of 
notifiable non-respiratory communicable 
diseases within the NT, from 15 March to 
15 May 2020, the period of most restrictive 
physical distancing, was monitored and is 
here compared with two control periods: (i)  

Physical distancing and non-respiratory  
notifiable diseases in the Northern  

Territory, March-May 2020 

Xie O, Markey PG, Draper ADK, Krause VL 

 Commun Dis Intell. (2018);2020:44 
10.33321/cdi.2020.44.90 

https://doi.org/10.1016/j.ijppaw.2020.06.004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7432403/
https://doi.org/10.33321/cdi.2020.44.90
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the 4 months immediately prior and (ii) the 
same two month period from the preceding 
5 years. During the study period, there was 
a decline in incidence of communicable 
enteric illnesses, particularly in shigellosis 
and rotavirus where person-to-person 
spread is the main transmission route. There 
was an increase in chlamydial conjunctivitis 
in areas with endemic trachoma, which is 
under further investigation. There was no 
observed increase in conditions associated 
with crowding, such as those related to 
group A streptococcal infection.  

Abstract  
Between 2010 and 2013, an outbreak of 
serotype-1 sequence type 306 (ST306) 
invasive pneumococcal disease (IPD) 
occurred primarily in remote locations of 
Northern  and  Central  Australia.   This  is  a  

descriptive study of the epidemiology of the 
outbreak using nationwide IPD surveillance 
data, supplemented with more detailed data 
held by affected jurisdictions, and of the 
response to the outbreak, including 
vaccination strategies. In the year the 
outbreak peaked (2011), serotype-1 IPD 
incidence was over 30-fold higher in the 
affected regions than in the rest of Australia 
(incidence rate ratio: 30.7 [95% CI 20.1–
48.9]). The study includes 245 cases of 
serotype-1 IPD from the outbreak regions, 
with 75.5% identified as Indigenous. No 
reported cases of serotype-1 IPD occurred 
in young children who had completed either 
a 10- or 13-valent pneumococcal conjugate 
vaccine schedule. However serotype-1 IPD 
did occur in older children who had 
previously received 23-valent 
pneumococcal polysaccharide vaccine. 
Development of public-health-focused 
national IPD management guidelines, 
including suitable vaccine strategies for 
consistent use nationwide, could potentially 
decrease the duration and intensity of 
similar outbreaks in the future.  
 

Keywords: outbreak, serotype-1, invasive 
pneumococcal disease, Australian 
Indigenous, pneumococcal vaccine, 
Streptococcus pneumoniae  

********** 

An outbreak of serotype-1 sequence 
type 306 invasive pneumococcal 

disease in an Australian Indigenous 
population 

Cook HM, Giele CM, Jayasinghe SH, 
Wakefield A, Krause VL 

 Commun Dis Intell. (2018);2020:44 
10.33321/cdi.2020.44.66 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7432403/
https://doi.org/10.33321/cdi.2020.44.66
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NORTHERN TERRITORY NOTIFICATIONS BY ONSET DATE AND DISTRICT 
1 April—30 June (2019 and 2020) 

  Alice Springs Barkly Darwin East Arnhem Katherine N T 
  2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 

Acute Post Strep GN 3 0 2 0 3 0 0 0 0 0 8 0 
Adv Vacc Reaction 2 1 0 2 16 20 0 1 0 2 18 26 
Barmah Forest 0 0 0 0 0 0 1 0 0 0 1 0 
Campylobacteriosis 19 36 3 7 40 68 5 0 5 7 72 118 
Chickenpox 3 3 0 0 6 16 0 3 0 0 9 22 
Chlamydia 183 274 14 27 272 380 46 52 90 93 605 826 
Chlamydial conj 33 2 1 2 2 1 0 0 24 2 60 7 
Cholera 0 0 0 0 0 1 0 0 0 0 0 1 
Coronavirus - pandemic potential 0 0 0 0 6 0 0 0 0 0 6 0 
Crusted scabies 1 5 1 2 9 1 4 3 1 1 16 12 
Cryptosporidiosis 2 14 3 1 4 38 1 2 0 2 10 57 
Dengue 0 0 0 0 1 13 0 2 0 0 1 15 
Gastro - related cases 0 0 0 0 0 0 0 1 0 0 0 1 
Gonococcal conj 1 0 0 0 0 1 0 0 0 2 1 3 
Gonococcal infection 131 179 20 17 78 94 23 24 39 55 291 369 
Gonococcal neon ophth 0 1 0 0 0 0 0 0 0 0 0 1 
Group A strep invasive 6 11 1 5 2 6 0 0 2 2 11 24 
Hepatitis A 0 0 0 0 0 1 0 0 0 0 0 1 
Hepatitis B - chronic 0 0 1 0 4 5 0 0 0 1 5 6 
Hepatitis B - new 0 1 0 1 0 0 0 0 0 1 0 3 
Hepatitis B - unspec 1 8 0 0 18 17 0 1 0 1 19 27 
Hepatitis C - new 0 0 0 0 0 1 0 0 0 0 0 1 
Hepatitis C - unspec 6 9 0 1 18 28 0 2 3 2 27 42 
Hepatitis E 0 0 0 0 0 2 0 0 0 0 0 2 
H Influenzae b 1 1 0 0 0 0 0 0 0 0 1 1 
H Influenzae non-b 0 0 0 0 0 1 0 0 0 0 0 1 
HIV 1 1 0 0 5 9 0 0 0 0 6 10 
HTLV1 asyptom/unspec 7 16 1 0 0 0 0 0 3 0 11 16 
Influenza 6 321 0 37 7 297 4 19 2 74 19 748 
Lead - elevated 0 0 0 0 141 11 11 12 1 0 153 23 
Legionellosis 0 0 0 0 0 2 0 0 0 0 0 2 
Leptospirosis 0 0 0 0 0 0 0 0 0 1 0 1 
LGV 0 0 0 0 0 0 0 1 0 0 0 1 
Malaria 1 2 0 0 1 1 0 0 0 0 2 3 
Melioidosis 0 0 0 0 13 9 1 4 2 0 16 13 
Meningococcal infection 0 2 0 1 0 1 0 0 0 1 0 5 
Mumps 0 0 0 0 2 0 0 0 1 0 3 0 
Non TB Mycobacteria 0 0 1 0 1 4 0 0 0 0 2 4 
Pertussis 0 1 0 0 2 8 0 0 0 1 2 10 
Pneumococcal disease 5 9 0 0 5 1 0 2 0 3 10 15 
Rheumatic Fever 8 23 7 6 10 15 13 7 6 3 44 54 
Rheumatic heart disease 6 10 2 2 6 13 2 9 7 3 23 37 
Ross River Virus 1 4 1 2 19 35 4 4 2 4 27 49 
Rotavirus 4 1 1 0 3 10 0 0 0 1 8 12 
Salmonellosis 7 11 4 5 75 78 9 5 8 14 103 113 
Shigellosis 15 43 3 10 12 22 3 8 4 8 37 91 
STEC/VTEC 0 0 0 0 1 0 0 0 0 0 1 0 
Syphilis < 2 y 20 22 8 2 33 38 6 3 9 14 76 79 
Syphilis > 2 y or unknown 2 1 0 2 6 10 0 2 1 5 9 20 
Syphilis congenital 1 0 1 0 0 0 0 0 0 0 2 0 
Trichomoniasis 201 189 57 36 216 107 92 48 105 44 671 424 
Tuberculosis 0 0 0 0 3 4 0 0 1 3 4 7 
Typhus 0 0 0 0 0 1 0 0 0 0 0 1 
Varicella - unspec 0 1 0 0 15 2 0 0 0 0 15 3 
Vibrio food poisoning 0 0 0 0 0 0 1 0 0 0 1 0 
Yersiniosis 0 0 0 0 2 4 0 0 1 0 3 4 
Zoster 14 10 3 5 65 90 6 3 6 12 94 120 

Sum: 691 1,212 135 173 1,122 1,466 232 218 323 362 2,503 3,431 
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Ratio of the number of notifications in the 2nd quarter of 2020 to the 5 year mean  
(2015-19): Selected diseases 

Ratio of the number of notifications in the 2nd quarter of 2020 to the 5 year mean  
(2015-19): Sexually transmitted diseases 
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which were in place during the quarter due 
to the Covid-19 pandemic.   
 
The restrictions may have meant that fewer 
specimens were being sent from remote 
communities to the laboratories for testing.  
 
Gonococcal infection 
There were 291 cases of gonococcal 

infection in the 2nd quarter which was 46% 

fewer than the expected number of 458. 

This fall in gonococcal infection rates has 

been recognised since late in 2018. This fall 

seems to be real rather than due to a drop 

in testing but the cause is unknown and still 

being investigated.   

NT Malaria Notifications April to June 2020 
 

Liz Stephenson, Clinical Nurse Manager, TB/Leprosy Clinic Manager, CDC Darwin 

There were 2 cases of malaria notified in the 2nd quarter of 2020.  

Chlamydial conjunctivitis 
There were 60 cases of chlamydial 

conjunctivitis notified in the 2nd quarter 

which was almost 9 times the expected 

number based on the 5 year mean of 6.8. 

This was treated as an outbreak and 

investigated by CDC staff, the report will be 

published in a later edition of The Bulletin. 

Campylobacteriosis 
The number of notified cases of 

campylobacteriosis was 36% fewer than 

expected in the 2nd  quarter based on the 5 

year mean (72 vs 112). This was thought to 

be   due  to  the  restrictions  on  movement  

Comments on notifications 

********** 

No. cases Origin of infection Agent Chemoprophylaxis NT region 

1 Papua New Guinea Plasmodium vivax No Darwin 

1 Solomon Islands P. vivax No Alice Springs 


