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Abstract 

Over the past year the Centre for Disease 

Control has, in conjunction with a 

multidisciplinary and multi-agency team, 

investigated the cause of elevated blood lead 

levels in remote community Aboriginal children. 

The most likely cause relates to the use of lead 

shot shotgun ammunition for the hunting of 

magpie geese and other game animals. 

Information concerning the safe use of 

ammunition and recommending a change to 

using non-lead shot ammunition has been 

widely disseminated across the Northern 

Territory. 

 

Key words: blood lead levels; shotgun 

ammunition; magpie geese; hunting. 

Background 

In August 2015 the Chief Health Officer of the 

Northern Territory (NT) requested that a 

steering committee be established to oversee an 

investigation into elevated lead levels in 

children in 3 remote Top End Aboriginal 

communities. Prior to this, Centre for Disease 

Control (CDC) staff had been working with 

primary care practitioners from the communities 

and paediatricians in response to an increasing 

number of children found to have elevated 

blood lead levels (BLLs) as a result of clinical 
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investigation of a child with behavioural or learning 

difficulties. Initially, specific and significant 

exposures to lead were found in 2 symptomatic 

children with elevated levels. However, as clinician 

awareness and focus increased, more children were 

tested: both those with relevant symptoms and 

asymptomatic siblings or housemates of affected 

children. More were found to have an elevated BLL 

but without an obvious source of exposure. This led to 

the establishment of a more formal investigation. 
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The initial phase of the formal investigation 

involved developing a questionnaire to explore 

sources of possible lead exposure. This was 

derived from a Victorian questionnaire and 

adapted to the circumstances of remote 

Aboriginal communities based on many years of 

experience of clinicians and environmental 

health officers. Over the course of several visits, 

the communities were visited by CDC and 

environmental health staff to talk with 

community members, administer the 

questionnaire to families of affected children, 

explore for possible environmental sources of 

lead exposure and conduct testing for lead in 

soil, household water, nearby fresh water 

sources and the interior of houses. During this 

time local clinic staff continued to test children 

as clinically appropriate. As the preliminary 

analysis began to point towards potential sources 

of lead, local health staff were asked to offer 

testing for lead into adolescents and adults in 

families of children with elevated levels. 

Lead toxicity 

Lead has no known biological function in 

humans. Principally, it enters the body either by 

inhalation of air containing lead dust into the 

lungs or by ingestion of food or water containing 

lead. It can cause a broad range of disorders 

affecting many organ systems in both children 

and adults. The earliest effects in children begin 

at BLLs of about 10 µg/dL and are on the central 

nervous system causing cognitive, behavioural, 

learning and hearing difficulties. As levels rise 

anaemia may develop as well as negative effects 

on kidney function and bone growth. Overt 

symptoms only become apparent at relatively 

high levels and can include gastrointestinal 

symptoms and a range of other neurological 

symptoms which at higher levels may lead to 

encephalopathy and death. In adults, at BLLs of 

about 10 µg/dL, blood pressure is increased and 

kidney function deteriorates. As levels rise 

peripheral neuropathies can develop as well as 

fertility problems with more overt neurological 

or gastrointestinal symptoms at relatively high 

levels.  

 

Current evidence suggests that there is a 

causative effect of harm from lead above BLLs 

of 10 µg/dL and an association without 

necessarily being causative between 5 and 10 

µg/dL.1 In both children and adults the early 

effects can be subtle and hard to detect and most 

people with mildly toxic BLLs will be 

asymptomatic. Many of these early effects can 

also be related to a number of other potential 

causes and may be difficult to ascribe solely to 

the effects of lead. 

 

Management of elevated lead levels in the great 

majority of cases involves a thorough 

investigation to find possible sources of 

exposure, action to reduce that exposure and 

waiting for lead levels to slowly decline. 

Chelation therapy to try to actively reduce BLLs 

is only used when levels are extremely high. 

Unfortunately, at least some of the effects of 

lead neurotoxicity are likely to be irreversible.  

Exposure to lead in society 

Exposure to lead is near ubiquitous, although in 

Western societies the degree of exposure has 

greatly decreased over the past 50 years. In 

times past the main sources of exposure were 

lead in paint and leaded petrol. In Australia, lead 

was essentially removed from paints by 1970 

and lead-containing petrol began being phased 

out in the 1980s. Similar measures were adopted 

in most industrially developed societies at about 

the same time as well as efforts to reduce the 

lead present in a broad range of other common 

manufactured products.  However lead still 

remains in the environment both from natural 

and industrial sources and very small amounts 

can be found in most water sources and many 

foodstuffs.2,3  

 

As a result of these efforts, the levels of lead that 

have been found in children in developed 

societies have greatly reduced. In the United 

States the prevalence of children aged 1–5 years 

with BLLs >10 µg/dL declined from 88% to 

4.4% between 1976 and 1994 while the mean 

BLL for this age group declined from 13.7 µg/

dL to 3.2 µg/dL.4 In Australia 25% of children 

surveyed in Fremantle in 1993 had BLLs >10 

µg/dL.5 In 1995 in the whole of Australia, 7.3% 

of children had BLLS in excess of this level.6 

However, in 2005 a follow up study to the 1993 

Fremantle study showed that no children had a 

BLL > 10 µg/dL and, after controlling for 

differences between the 2 study populations, the 

geometric mean BLL had fallen from 6.82 to 

1.83 µg/dL.7 
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In recent decades, health authorities have revised 

their recommendations concerning the lead 

levels in children that should trigger a response 

to search for and reduce possible sources of 

exposure. In the United States the BLL 

considered to be of concern has declined ïn 

several steps from 60 µg/dL in the 1960s to 5 

µg/dL today.8 In Australia, the National Health 

and Medical Research Council recommends 

such a response at a BLL of 5 µg/dL.1 It is now 

generally considered that any level of lead no 

matter how low could have the potential for 

harm. 

Results 

During the earlier phase of the investigation 

prior to the administration of the questionnaire 

55 children were tested, with 34 having a BLL 

greater than 5 µg/dL. A further 8 children were 

tested later on with 2 having an elevated BLL. In 

the latter part of the investigation 75 adults were 

also tested of whom 21 had an elevated BLL. 

See Figures 1 and 2. It should be noted that these 

results are not from a screening program in the 

communities. The majority of people tested 

either had a clinical reason for testing or were 

identified as sharing a house with a person with 

an elevated lead level. 

 

The families of 27 of the 34 children initially 

found to have an elevated BLL completed a lead 

exposure questionnaire to identify possible 

sources of lead including food, drinks, hunting 

and fishing behaviours, whether children put 

certain objects in their mouth, exposure to old 

cars and car batteries, the paint in houses and 

use of natural medicines and cosmetics. From 

this, possible sources of lead exposure were 

considered to be:  

 Drinking water from surface water sources 

such as creeks or billabongs (19 children) 

 Swimming in waterholes near hunting areas 

(23 children)  

 Eating magpie geese killed with lead shot (26 

children) 

 Eating other game meat killed with lead shot 

and finding lead shot in the meat (24 

children) 

 Playing with lead shot shotgun ammunition 

(9 children) 

 Playing with car batteries or other batteries (7 

children). 

Children who played with ammunition were 

reported to be seen to bite or suck the shotgun 

shells, play with lead pellets removed from 

shells and use empty shells for whistles. 

Environmental testing and scanning 

Environmental Health Officers visited all 3 

communities to talk with community members 

and search for possible sources of lead exposure. 

The only visible possible source was a small 

number of abandoned cars and car batteries 

which were accessible to children. Testing was 

conducted on water samples taken from inside 

houses and also from natural sources used for 

swimming or food gathering near communities. 

Houses where children with elevated lead levels 

lived were tested as well as other representative 

houses or public buildings. Soil from a variety of 

locations near houses and where children might 

play as well as paint from the interior of houses 

were also scanned for lead content using an 

Olympus DELTA XRF (X-ray fluorescence) 

Handheld Analyser. See Table. 

Figure 1. Frequency of Blood Lead Levels  

                 (in µg/dL) in children  

Figure 2. Frequency of Blood Lead Levels  

                 (in µg/dL) in adults 
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No levels of lead were detected in water above the 

National Health and Medical Research Council’s 

Australian Drinking Water Guidelines health 

threshold value of 0.01mg/L.9 No samples of soil 

or housing interiors were found to be above a lead 

level of 300mg/kg, which is the Health 

Investigation Level set by the National 

Environmental Protection Council.10 

 

In addition, advice sought from the Department of 

Mines and Energy was that there are no known 

deposits of lead ore or old lead mines in this 

particular region (personal communication, Mike 

Fawcett, Director of Mine Remediation). 

Discussion 

In most settings, the more common sources of 

elevated lead levels in children include drinking 

water (from contaminated source water or from 

plumbing), dust in the air or contaminated soils 

(from nearby mines or factories) or exposure to 

things such as lead containing batteries, toys or 

traditional medicines. With the exception of some 

exposure to batteries, no evidence was found to 

support any of these as potential sources.  
 

From the evidence gathered during the 

investigation and from the experience of lead 

exposure in a number of places elsewhere, 3 

plausible sources of the elevated BLLs emerge. 

 By eating birds or other game animals that 

have been killed with lead shot.  

 By handling or playing with shotgun shells, the 

lead shot that has been taken out of shells, or 

with empty shells (empty shells still contain 

lead styphnate residue from the primer 

charge). 

 By eating magpie geese which may have 

ingested lead shot from the wetlands where it 

has accumulated over years of hunting. 

It is well known that children can ingest lead via 

hand to mouth contact if they are handling or 

playing with a large range of lead-containing 

materials. The information gained from the family 

interviews indicated that many children had access 

to lead shot shotgun shells and often played with 

them in a variety of ways including putting the 

items to or in their mouths. 
 

When lead shot hits a bird or animal it can break 

into many very small pieces, which may easily be 

swallowed by people or scavenging animals. It has 

been shown that such meat has high levels of lead 

in the tissue even if all fragments are removed. 

This has been shown to be a significant source of 

lead exposure in people eating game meat in many 

places in the world including in North American 

Aboriginal peoples.11-21 

 

It is well documented from around the world and 

the NT that waterfowl can develop elevated lead 

levels and serious lead toxicity by ingesting lead 

shot that has fallen to earth in their habitat as a 

result of hunting activity.22 In the NT in the late 

1980s it was noted that many magpie geese were 

sick and dying around popular Top End hunting 

reserves. An investigation revealed that the geese 

had high lead levels in their tissues and lead shot 

was found in the gizzard of many birds. The 

investigation also found that the mud in the 

wetlands of the reserves had very high 

concentrations of lead shot which had fallen to 

earth over many years of hunting. It was 

concluded that the geese were ingesting the pellets 

mistaking them either for edible seeds or pebbles 

used in their gizzard to crush their food.23 This 

investigation led to lead shot being banned by 

hunters who require a permit to hunt waterfowl on 

NT reserves. 
 

While it is not possible to be completely certain, 

the most likely cause of the elevated lead levels 

seen in these communities relates to the use of 

lead shot shotgun shells. However, the NT 

Department of Health is of the view that there is 

sufficient certainty from the investigation to 

inform the general community of the most likely 

source of the elevated lead levels and to provide 

advice to communities to:  

 Keep any ammunition out of the hands of 

children, and 

 Consider changing from lead shot ammunition 

to non-lead shot ammunition (eg steel or 

bismuth). 

Table.  Frequency of Environmental Health lead testing locations by community 

  House water 

sources 

Recreational water 

sources 

House interior Soil 

Community A 8 0 10 9 

Community B 14 2 4 39 

Community C 13 5 5 15 
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Even in the absence of certainty that lead shot is 

the cause of the elevated BLLs, there would seem 

to be significant benefits and few, if any, harms 

associated with the recommendations arising from 

the investigation.  
 

Ammunition, both live and spent, is a hazardous 

material and should not be played with by children. 

Lead is a toxic material to both humans and 

animals and the use of lead shot for hunting of 

waterfowl has been widely banned in much of the 

developed world, including most states of 

Australia, because of its toxic effect on them (and 

scavengers and birds of prey that eat them) when 

they ingest it from their environment.  
 

There has been considerable discussion and 

controversy throughout the world about obliging 

hunters to change from lead to non-lead shot. Some 

concerns relate to the use of steel shot in some 

older guns possibly causing minor damage to the 

barrel, and the patterning of steel shot through the 

air which might require hunters to adjust the way 

they aim and shoot. There appears to be no 

evidence that the use of non-lead shot such as steel 

shot constitutes a safety issue or a risk to the 

shooter. In times past lead shot was considerably 

cheaper than steel shot, however that is no longer 

the case and the difference in price is now of the 

order of a few cents per shell24 (Personal 

communication Tim Lloyd, NT Police Fire and 

Emergency Services; Personal communication Ron 

Voukolos, Fishing and Outdoor World). 
 

An aspect of this analysis which remains uncertain 

is whether magpie geese in the region of the 3 

communities do indeed have elevated lead levels. 

To explore this element, the Departments of Land 

Resource Management, Health and Primary 

Industry and Fisheries are planning to conduct lead 

testing on a number of magpie geese from the 

region: birds hunted with lead shot and those 

hunted without lead shot. It is anticipated this work 

will be done in September 2016. 
 

Information concerning the investigation so far, the 

recommendations and future planned investigation 

has been provided as feedback in the affected 

communities during several visits by CDC and Top 

End Health Service outreach and public health 

staff. This has taken the form of meetings with 

local government councils, community meetings, 

briefing clinic staff and sitting down with groups of 

people in the community. Educational posters were 

developed to assist in this process. The results and 

recommendations of the investigation have been 

widely disseminated to community health centres, 

schools, police stations and stores as well as local 

government councils and Aboriginal Land 

Councils throughout the NT. In addition, resources 

to assist clinical staff in the clinical and 

environmental assessment and investigation of 

people with elevated BLLs have been developed 

and provided. A protocol has been developed 

outlining the relative responsibilities of clinicians, 

the CDC and the Environmental Health branch in 

responding to a person with an elevated BLL. 

Local clinical staff and paediatricians are 

conducting the ongoing care of those persons 

found to have elevated BLLs. As the results of the 

magpie geese testing become available, they also 

will be disseminated. 
 

During this investigation the question of the need 

for regulatory reform to further limit or ban the use 

of lead shot has arisen. The CDC believes this is an 

important path to pursue given the demonstrated 

and potential risks posed by the use of lead shot. 

This would be a complex matter as there are 

several pieces of potentially relevant legislation 

both of the Commonwealth and the NT none of 

which are the responsibility of the Department of 

Health. Reform of this nature would likely require 

the consent of NT Aboriginal land councils and 

trusts. The exact nature of the reform required is 

not clear. The Chief Health Officer has sought 

formal legal advice concerning this matter and the 

CDC has been in conversation with other agencies 

and will continue to do so.  
 

The CDC will continue to work with health 

services, communities, local and land councils and 

community stores to maintain awareness of the 

issue, encourage safer handling of ammunition and 

to encourage people to use non-lead shot into the 

future. 
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Abstract 

On 1 July each year people in the Northern 

Territory (NT) may purchase and use fireworks 

in order to celebrate Territory Day which marks 

the anniversary of self-government in the NT. 

The NT is the only place in Australia where 

people are able to do so. For the past 19 years 

the NT Centre for Disease Control has 

conducted a survey of fireworks related injuries 

in a range of health services across the NT. 

 

In 2016 there were 15 people who presented 

with firework-related injuries (FWRIs) of whom 

5 were admitted to hospital. There were 7 

females and 8 males with a median age of 20 

years. Almost all persons suffered burns with 2 

persons also suffering blast injuries to the hand. 

While the total number injured this year is 

somewhat less than the long term average of 19 

injuries, there appears to be no apparent trend 

over time in the numbers of injured persons.  

 

Key words: fireworks; firework-related injuries; 

Northern Territory; burns. 

Background 

Beginning in 1998 the Northern Territory (NT) 

Centre for Disease Control (CDC) has conducted 

an annual survey of fireworks related injuries 

arising from Territory Day celebrations in the 

NT. On 1 July each year, Territory Day 

commemorates the establishment of self-

government in the NT1 and on this day only, 

private individuals have the right to buy and use 

fireworks themselves. Persons over the age of 18 

years can purchase fireworks between 0900 and 

2100 hours and may use them between 1800 and 

2300 hours. The NT is the only jurisdiction in 

Australia where people have this right. 

 

Of course a certain number of people are injured 

as a result of this activity every year so the CDC 

conducts the survey in order to inform the public 

about some of the social costs of this 

entertainment and also to inform public safety 

messages about the use of fireworks. 

Methods 

The survey took place within the Emergency 

Departments of all 5 public hospitals in the NT, 

the Burns Unit at Royal Darwin Hospital (RDH), 

at the Palmerston Super Clinic and at Australian 

Defence Force Health Services. Between 1 

minute past midnight on Friday 1 July and 

midnight on Friday 8 July persons presenting to 

any of the above services with a possible 

fireworks related injury were asked to participate 

in the survey. If they consented to take part, 

demographic information was recorded and 

information sought concerning the location, 

nature and severity of the injury, the location 

and nature of the event causing the injury, the 

type of firework, whether they were a bystander 

or using the firework themselves, whether 

alcohol was involved and first aid measures 

undertaken. If a person did not consent to the 

survey, only demographic and nature of injury 

information was recorded as per standard data 

protocols of the organisation. 

 

Data from this year’s survey was added to that 

of previous years for the purpose of trend 

analysis and to contribute to the overall body of 

knowledge concerning the nature of fireworks 

injuries and their circumstances. 

Results 

In 2016 there were 15 people who presented to 

participating services with fireworks related 

injuries during the study period. Of these, 9 

people consented to provide survey related 

information. There were 7 females and 8 males 

ranging in age from 9 months to 75 years with a 

median age of 20 years. There were 

presentations only at RDH (9), Palmerston Super 

Clinic (4) and Gove District Hospital (2). There 

were 5 people who required admission to 

hospital. See Table 1. Almost all persons 

suffered a burn of some type, with 1 person 

having a foreign body in the eye and 2 people 

having blast injuries to the hand causing a 

fracture in 1 and partial severing of a finger in 

the other. One person suffered a laceration to the 

Fireworks related injuries in the Northern Territory arising from  

Territory Day celebrations 2016 

Steven Skov, Public Health Physician, Centre for Disease Control, Darwin 
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face which was not caused directly by a firework 

but which was caused by a dog which had 

become extremely agitated by fireworks going 

off nearby.  

There was 1 person who presented on 30 June, 

8 people on 1 July, 5 on 2 July and 1 on 3 

July. Only 3 persons injured were handling 

the firework themselves: all of the rest were 

bystanders who were the victims of either 

fireworks which malfunctioned or the 

neglectful or deliberate actions of other 

people which resulted in the injury. 

Information on the type of firework involved 

was only recorded in 6 cases: 2 multishots, 1 

‘single shot’, 1 sparkler, 1 ‘candle’ and 1 

rocket. Information on alcohol involvement 

was only recorded in 5 cases and in 2 of those 

the person using the firework had consumed 

alcohol in the past 3 hours. 

 

The 15 injuries this year was slightly lower 

than the average (19.4) and median (18) 

numbers of injuries for all years of the survey. 

However the 5 persons admitted to hospital 

was higher than the long term average (3.5) 

and median (2) numbers. Over the 19 years of 

the surveys there has been a total of 368 injured 

persons with 66 being admitted to hospital. See 

Figure 1.  
 

There would not appear to be either an 

increasing or decreasing trend over time in the 

numbers of injured persons or hospitalisations. 

Numbers are relatively small and there is 

significant year to year variation. In addition, 

there have been differences over the years of the 

Table 1. Distribution by hospital and severity of 

 firework-related injuries in 2016 

Health Service Severity of injury† Total 

  Severe Moderate Mild   

Royal Darwin 

Hospital (RDH) 

Alice Springs 

Hospital 

Gove District 

Hospital 

Katherine 

Hospital 

Defence Health 

Services 

Palmerston GP 

Super Clinic 

(PSC) 

4 

 

0 

 

0 
 

0 
 

0 
 

1* 

 

5 

1 

 

0 

 

0 
 

0 
 

0 
 

3 

 

4 

4 

 

0 

 

2 
 

0 
 

0 
 

0 

 

6 

9 

 

0 

 

2 
 

0 
 

0 
 

4 

 

15 

Figure 1. Frequency of firework-related injuries in the NT—hospitalisations, bystanders, and total 

injured annually 1998–2016 

* The severe case at PSC was initially seen at PSC but 

referred to RDH and subsequently admitted. It is not 

included in the RDH numbers. 

† Severity was defined as mild if needing one medical 

review, moderate if needing 2 or more health service visits, 

and severe if needing hospitalisation. 

http://en.wikipedia.org/wiki/Dagger_(typography)
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surveys in the number of sites from which data 

is collected, the length of the survey period and 

the nature of information collected making it 

near impossible to draw firm conclusions about 

trends over time.  

Discussion 

There is evidence from elsewhere in the world 

about measures that might have some effect in 

reducing fireworks related injuries such as 

increasing fines for misuse, prohibiting certain 

types of fireworks or limiting their explosive 

capacity.2-6 Education campaigns are important 

to provide, but it is very difficult to find 

evidence that they are effective in reducing 

injuries. However, the evidence suggests that to 

really reduce or go close to eliminating 

fireworks injuries would require prohibiting 

their use by private individuals.  

 

Over time in the NT, there have been some 

regulatory measures implemented aiming to 

reduce potential harms. These have included 1) 

a reduction in the period of time in which 

fireworks can be purchased, 2) changes to the 

types of fireworks which are permitted and 

3)  use of private fireworks is no longer 

permitted at Mindil Beach, the site of the largest 

gathering of people to watch a public fireworks 

display. Each year the Department of Health, the 

Police, Fire and Emergency Services and NT 

Worksafe work together to raise awareness in 

the community about the risks of fireworks use 

and provide information on the safe use of 

fireworks and first aid measures. Overall, 

however, it would appear that the burden of 

injuries is going along at about the same rate. 

 

There are of course other costs and harms 

associated with fireworks use. Many pet and 

livestock owners are concerned about the stress 

their animals suffer on Territory Day. There are 

many fires that arise from fireworks use and fire 

officers are extremely busy as are the police. 

There is also a substantial cost in cleaning up the 

rubbish and debris the next morning.  

 

Each year within the NT there is considerable 

public discussion about the merits of private use 

of fireworks.7,8  There appear to be substantial 

sections of the community who are both for and 

against with many calling for a ban or a serious 

curtailing of their availability and many 

enthusiastically celebrating both the direct 

enjoyment and the recognition of the freedom 

Territorians have to use fireworks.  

 

Whether there should be private use of fireworks 

in the NT is a matter for Government to 

determine in considering community sentiment 

and public welfare on the matter. The fireworks 

survey is a tool to provide information to the 

community and Government in considering this 

issue.  
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Abstract 

In early March 2016, an outbreak management 

team consisting of Centre for Disease Control 

and Environmental Health staff was formed to 

investigate a cluster of people who fell ill shortly 

after attending a 2 day principals’ workshop on 

24 and 25 February 2016 at a Darwin hotel. 

There were 30 cases of a self-limiting 

gastrointestinal illness among workshop 

attendees. The aetiological agent was believed 

to be norovirus. Environmental investigation of 

the premises found several minor issues needing 

improvement. Epidemiological investigation 

through a retrospective cohort study strongly 

associated the illness to 2 varieties of 

sandwiches consumed for lunch on the first day 

of the workshop. Further analysis revealed that 

one of the related ingredients was even more 

strongly associated. Definitive identification of 

the mechanism of contamination was not 

possible but several hypotheses were posed.  

 

Key words:  disease outbreak; gastroenteritis; 

foodborne disease; norovirus; Northern 

Territory; cohort study. 

Introduction 

Epidemic and sporadic gastroenteritis is a 

common cause of morbidity and mortality 

around the world, particularly in young children, 

and is therefore a significant public health issue.1 

Globally noroviruses are the leading cause of 

epidemics of gastroenteritis and are an important 

cause of sporadic cases in both adults and 

children.1-3 They are the leading cause of 

foodborne illness causing around 50% of all 

foodborne outbreaks with a known aetiological 

agent.1, 3-5 The wide availability of molecular 

diagnostic tools in recent years has increased the 

identification rate of noroviruses in outbreaks.4 

In the US more than 90% of outbreaks in which 

the cause would previously have been unknown 

are now attributed to noroviruses.2  

Noroviruses are notorious for their high attack 

rate due to the low dose needed to cause 

infection and their unusual stability outside the 

host.5, 6 More specifically the characteristics of 

noroviruses that facilitate their spread include:  

 a low infectious inoculum (of 10-20 virus 

particles)1, 2, 4 

 copious shedding of virus by ill persons in 

faeces and vomit (105-1011 viral particles per 

gram of faeces when RNA concentration is 

measured)4 

 the shedding of virus precedes the onset of 

illness in up to 30% of cases and can persist 

long after the illness1, 2 

 noroviruses are able to withstand a wide 

range of temperatures (from freezing to 

600C) 1, 2 

 they are stable on environmental surfaces and 

in water (remaining viable for 2 and 8 weeks 

respectively)2, 4 

 they have resistance to many common 

disinfectants4 and 

 the diversity of strains and lack of long-term 

immunity in the human host makes re-

infection possible.1, 2 

Noroviruses can be transmitted by a variety of 

means including direct person-to-person through 

the faecal-oral route4 or ingestion of aerosolised 

vomitus1,4 and indirectly through contaminated 

surfaces, food or water.4 The assorted 

mechanisms of spread have facilitated outbreaks 

in a number of settings including cruise ships, 

residential homes, day-care centres, hospitals, 

schools, cafeterias, restaurants, hotels and 

private settings.3,4 Inapparent contamination of 

restrooms has been a source of infection in 

various outbreaks.1,7 

 

On 1 March 2016 the Environmental Health 

Branch of the Northern Territory (NT) 

Department of Health was notified about a 

Was it the chicken, the egg or something else?  

A gastroenteritis outbreak most likely due to norovirus at a Top End 

school principals’ workshop 

Nick Georges,1 Peter Markey,2 Anthony Draper2 and Claire Morton3 
1Health Gains Planning, and Office of the Chief Health Officer, Department of Health 

2Centre for Disease Control, Department of Health 
3Environmental Health, Department of Health 
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cluster of people who fell ill with gastroenteritis 

symptoms after attending a principals’ workshop 

at a Darwin hotel on Wednesday 24 and 

Thursday 25 February 2016. Over 100 

Department of Education staff attended the 

workshop, the majority being principals from 

Top End primary and secondary schools.  

 

The Centre for Disease Control (CDC) was 

immediately notified by Environmental Health 

and an outbreak management team was formed 

consisting of public health, infectious diseases, 

CDC and Environmental Health staff. 

Environmental, microbiological and 

epidemiological investigations were undertaken 

to identify the cause of the outbreak. 

Methods 

Environmental investigation 

The environmental health team undertook an 

inspection of the hotel on 2 March 2016. They 

examined in detail the hotel kitchen facilities, 

function rooms and food preparation and storage 

areas. As room service and restaurant duties 

were carried out in a separate kitchen to 

workshop catering and by different personnel 

there was no risk of cross-infection between 

these services.  

 

A menu of the food served during the 2 day 

workshop was obtained and hotel staff members 

were interviewed regarding food hygiene 

practices, knowledge on food safety and 

previous training. The Hazard Analysis Critical 

Control Point (HACCP) food safety program 

was in use at the site at the time of the 

workshop. Accordingly kitchen staff used colour 

coded chopping boards, monitored food cooling 

and heating temperatures and stored several 

samples of food items served at the workshop. 

Management was questioned in regards to any 

reported illness among function staff, 

particularly food handlers, before, during or after 

the workshop. 

Microbiological investigation 

Two food items served at the workshop (a 

couscous salad and a Mexican chicken and bean 

salad) were kept as part of the food safety 

program and were sent for bacteriological testing 

and norovirus PCR testing at ProMicro food 

microbiology laboratory in Perth. A sample of 

mayonnaise from a large container was also sent. 

All the attendees who met the case definition 

were asked if they had ongoing symptoms, had 

sought medical attention and whether faecal 

specimens had been collected. Faecal specimens 

were actively sought from cases who had 

ongoing symptoms. No samples were collected 

from food handlers at the hotel. 

Epidemiological investigation 

A working list of workshop participants and 

their contact details was provided by the Schools 

North, Department of Education office. An 

attempt was made to contact all attendees for 

phone interview. Several of the people on the list 

had not attended the workshop and several new 

names were added through feedback by 

attendees or associated schools. In all 103 of 111 

attendees were interviewed; of these, 30 people 

were identified as being ill from the workshop 

and a further 5 people had symptoms but did not 

develop either vomiting or diarrhoea.  

 

In the absence of laboratory evidence of a 

causative pathogen the case definition for the 

outbreak was formulated as follows: “A case is a 

person who attended the principals’ workshop 

on either Wednesday 24 or Thursday 25  

February, and who developed vomiting or 

diarrhoea during or within 4 days following the 

end of the workshop.” Attendance at the 

workshop alone was deemed to place people at 

risk; therefore 4 people who attended the 

workshop but did not consume any of the 

catered food were included in the study. Two 

people developed symptoms a week after the 

workshop ended but were not treated as cases as 

they fell ill beyond the case definition period. 

 

A questionnaire was drafted using the NT 

Department of Health’s Sporadic Gastroenteritis 

Questionnaire Version 1.0 as a template. It was 

piloted on a number of ill workshop participants 

and was revised a number of times. Questions 

were asked regarding demographic details, 

illness symptoms, various food and drink items 

consumed, ill contacts prior to the workshop and 

observations of anything out of the ordinary 

during the workshop. A retrospective cohort 

study was conducted and the database of 

responses was analysed using STATA 13.0 

Statistical Package (Texas: StataCorp, 2013). 
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Univariate analysis and multivariate logistic 

regression were undertaken with model-building 

by the forward addition method. The 5 possible 

cases having symptoms that did not match the 

case definition were excluded from the study but 

a sensitivity analysis using their responses was 

undertaken to ensure that this did not have a 

bearing on the results. This left a total of 98 

attendees in the study of which 30 were cases. 

Attendees who were unsure whether they 

consumed particular foods had those food items 

left blank.  

Results 

Environmental investigation 

The kitchen had adequate hand washing 

facilities and sanitiser supplies, and its cleaning 

schedule was signed off appropriately. The log 

of cooking and freezing temperatures did not 

show significant variance from expected values 

and the description of food-handling practices 

was appropriate, with evidence of adherence to 

the HACCP food safety program. 

 

The menu consisted of pastries, scones, fruit, 

sandwiches and salads served at different times 

throughout the workshop with dietary (gluten 

and/or dairy-free) food options being available at 

each meal. It was reported that all fruit and 

vegetables were washed/peeled and rewashed; 

lettuce was washed and drip dried in the cool 

room; gloves were used consistently when 

preparing ready-to-eat food; and that eggs were 

hardboiled for the event. The inspecting team 

had minor concerns regarding a large container 

of mayonnaise with condensation on the lid due 

to the risk of contaminating the mayonnaise 

when opening the lid. The container had been 

moved from its normal storage space to below a 

chiller’s compressor. A sample of the 

mayonnaise was taken for testing and the kitchen 

staff subsequently discarded the container as a 

precaution. The chefs reported that chickens for 

1 of the meals were rapidly thawed due to a late 

delivery, but the process appeared to have been 

conducted appropriately.  

 

The hotel management did not report any illness 

among the food-handling staff before, during or 

after the outbreak. They stated that up to 96 

personnel ate the workshop leftovers (as it is 

customary for staff to share leftovers after a 

function) and no sick days were declared. There 

was no reported illness among restaurant or 

room service customers or other hotel patrons 

during or after the workshop. The hotel staff 

were generally cooperative.  

Microbiological investigation 

The mayonnaise, the couscous salad and the 

Mexican chicken and bean salad were sent for 

bacteriological testing and norovirus PCR 

testing. The foods were assessed using the Food 

Standards Australia New Zealand (FSANZ) 

‘Guidelines for the microbiological examination 

of ready-to-eat foods.’8 Under these standards 

the mayonnaise was satisfactory. However, the 

couscous salad had marginal growth of Bacillus 

cereus and a high Standard Plate Count (SPC) 

suggesting some issue with cooling and 

temperature control. The Mexican chicken and 

bean salad had a high SPC but did not grow any 

significant amounts of commonly tested 

pathogens. The SPC, also known as aerobic 

plate count, is a non-specific marker of the 

quality of tested food through the growth of non-

differentiated bacterial colonies on agar. A high 

SPC can be indicative of compromised hygiene 

or food handling practices, depending on the 

food tested and the predominant bacterial 

species present. All the foods were negative for 

norovirus. 

 

Two faecal specimens were collected from 

attendees of the workshop who had fallen ill and 

sought medical attention. The bacterial and viral 

test results were unremarkable except for the 

detection of Dientamoeba fragilis in 1 specimen 

which is usually an asymptomatic commensal.  

Epidemiological investigation 

In total 30 attendees fell ill during or shortly 

after the workshop with an attack rate of 31% 

(30 of 98 people). There was limited questioning 

regarding subsequent spread of the outbreak to 

secondary cases, but anecdotally several family 

members of cases also fell ill. The illness was 

self-limiting with symptoms mainly consisting 

of: non-bloody diarrhoea (90%), abdominal pain 

(87%), nausea (83%), lethargy (80%), headaches 

(67%) and vomiting (53%). The median onset of 

illness was 5.30 am on Friday 26 February, the 

morning after the conference (see Figure 1), and 

the median duration of illness was 60 hours. Of 
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the 30 people who fell ill 7 sought medical 

attention, 3 at the hospital Emergency 

Department and 4 with their local GP. One 

person was admitted for a non-gastroenteritis 

related illness. All 30 people who were outbreak 

cases went to the workshop on Wednesday, and 

29 were present on Thursday. The demographic 

makeup of cases was similar to that of attendees 

who did not fall ill, except for a high proportion 

coming from the Katherine Region and a low 

proportion from Palmerston and rural regions 

(see Table 1).  

 

Univariate analysis showed that there was a 

strong association between the outcome of 

illness and eating either of 2 sandwiches: the 

chicken mayonnaise wrap (RR 3.34; 95% CI 

1.58, 7.10; χ2=12.24; p<0.001) or the curried egg 

sandwich (RR 2.92; 95% CI 1.51, 5.65; 

χ2=11.90; p<0.001). Both food items were 

served during Wednesday lunch and contained 

mayonnaise and lettuce. The next most 

significant food items were the sausage rolls and 

tomato sauce served for afternoon tea on 

Thursday (sausage rolls: RR 2.33; 95% CI 1.24, 

4.34; χ2=7.53; p=0.006; tomato sauce: RR 2.54; 

95% CI 1.43, 4.50; χ2=9.92; p=0.002).The other 

food with a high relative risk (RR=3.37) was the 

dairy-free orange and almond cake, due to the 

fact that the only person who ate it was also a 

case (attack rate of 100%), but it was not 

statistically significant (see Table 2 and 

Figure  2). 

Table 1. Demographic breakup of attendees at the 

workshop (n=98)* 

Demographics Cases Not ill Total 

Region      

Arnhem 4 13 17 

Darwin 11 18 29 

Katherine 11 12 23 

Palmerston & Rural 4 23 27 

Unknown 0 2 2 

Total 30 68 98 

Sex      

Male 9 27 36 

Female 21 41 62 

Total 30 68 98 

Age group      

20-29 1 3 4 

30-39 6 12 18 

40-49 2 19 21 

50-59 15 22 37 

60+ 5 7 12 

Unknown 1 5 6 

Total 30 68 98 

Attended Wednesday 30 62 92 

Attended Thursday 29 65 94 

* 5 possible cases, and 8 attendees who were not 

interviewed, were excluded from the analysis. 

Figure 1.  Epidemic curve of outbreak at a Top End school principals’ workshop, February 2016*  

* One case not included due to having the indeterminate onset of illness of Thursday 25 February 
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Table 2. Univariate analysis (relative risk and statistical significance) of selected food items and 

demographic variables by illness status 

Description of exposure 

Exposed Not exposed 
Relative 

Risk 

95% CI P-value* 

(Fisher exact 

test in bold) Sick Total 
Attack rate 

(%) 
Sick Total 

Attack rate 

(%) 
Lower Upper  

Demographic variables                     

Sex (males vs females) 9 36 25.0 21 62 33.9 0.74 0.38 1.43 0.358 

Age (under 50 vs over 50) 9 43 20.9 20 49 40.8 0.51 0.26 1.00 0.041* 

Darwin Region 11 29 37.9 19 67 28.4 1.34 0.73 2.44 0.353 

Palmerston and Rural Region 4 27 14.8 26 69 37.7 0.39 0.15 1.02 0.049* 

Katherine Region 11 23 47.8 19 73 26.0 1.84 1.03 3.27 0.049* 

Arnhem Region 4 17 23.5 26 79 32.9 0.71 0.29 1.78 0.570 

Special dietary requirements 1 14 7.1 29 83 34.9 0.20 0.03 1.38 0.058 

Ingredients spread across >1 food 

items 
                    

Any lettuce 29 67 43.3 1 30 3.3 12.99 1.85 90.94 <0.001*** 

Any mayonnaise (Wednesday) 28 58 48.3 2 34 5.9 8.21 2.08 32.32 <0.001*** 

Any mayonnaise (both days) 28 67 41.8 2 31 6.5 6.48 1.65 25.49 <0.001*** 

Wednesday lunch any non-dietary 

sandwich 
29 72 40.3 1 20 5 8.06 1.17 55.55 0.003** 

Chicken, lettuce and mayonnaise 

wrap 
20 41 48.8 7 48 14.6 3.34 1.58 7.10 <0.001*** 

Curried egg, lettuce and mayonnaise 

sandwich 
21 40 52.5 9 50 18.0 2.92 1.51 5.65 <0.001*** 

Ham, cheese and tomato sandwich 11 29 37.9 18 60 20.0 1.26 0.69 2.32 0.454 

Tomato, parmesan, cheese & pesto on 

Turkish 
6 20 30.0 24 71 33.8 0.89 0.42 1.87 0.749 

Wednesday lunch other                     

GF curried egg lettuce sandwich 

without mayo 
1 4 25.0 28 86 32.6 0.77 0.14 4.31 1.000 

Any salad 22 54 40.7 8 37 21.6 1.88 0.94 3.77 0.057 

Wednesday morning tea                     

Scones 23 61 37.7 7 30 23.3 1.62 0.78 3.33 0.170 

Whipped cream 22 53 41.5 8 38 21.1 1.97 0.99 3.95 0.041* 

Wednesday afternoon tea                     

Party pies 20 46 43.5 10 46 21.7 2.00 1.05 3.79 0.026* 

Tomato sauce 12 28 42.9 18 64 28.1 1.52 0.85 2.72 0.165 

Thursday morning tea                     

Mini muffins 22 58 37.9 7 32 21.9 1.73 0.83 3.61 0.119 

Thursday lunch any sandwich 23 56 41.1 5 35 14.3 2.88 1.20 6.86 0.007** 

Indian potato and tomato sandwich 6 12 50.0 18 73 24.7 2.03 1.01 4.06 0.071 

Roast lamb wrap 10 26 38.5 12 59 20.3 1.89 0.94 3.81 0.079 

Chargrilled zucchini and eggplant on 

ciabatta 
6 13 46.2 19 73 26.0 1.77 0.88 3.58 0.141 

Roast beef and eggplant sandwich 11 30 36.7 15 58 25.9 1.42 0.75 2.69 0.292 

Thursday lunch other                     

Any salad 23 65 35.4 6 28 21.4 1.65 0.76 3.61 0.183 

Do-it-yourself Caesar salad 9 25 36.0 16 61 26.2 1.37 0.70 2.68 0.365 

Pre-made Mexican chicken salad 11 26 42.3 12 57 21.1 2.01 1.02 3.94 0.045* 

Do-it-yourself Mexican 5-bean salad 15 41 36.6 12 49 24.5 1.49 0.79 2.82 0.212 

Couscous chick pea salad 15 36 41.7 12 53 22.6 1.84 0.98 3.46 0.055 

Thursday afternoon tea                     

Sausage rolls 18 38 47.4 11 54 20.4 2.33 1.24 4.34 0.006** 

Tomato sauce 15 27 55.6 14 64 21.9 2.54 1.43 4.50 0.002** 

Any non-dietary cake 8 28 28.6 20 64 31.3 0.91 0.46 1.82 0.797 

Dairy-free orange and almond cake 1 1 100.0 27 91 29.7 3.37 2.46 4.62 0.304 

Grey shaded variables represent statistically significant results at the p<0.05 level:   
* Significant at p<0.05 level    ** Significant at p<0.01 level    *** Significant at p<0.001 level 
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All 30 cases had a sandwich for Wednesday 

lunch: 28 cases either had the curried egg 

sandwich or the chicken mayonnaise wrap; 1 of 

the other 2 cases had the ham, cheese and tomato 

sandwich; and the last case had the gluten-free 

(GF) curried egg sandwich which according to 

the menu consisted of the same egg mix as the 

curried egg sandwich minus the mayonnaise 

(therefore it included lettuce). The relative risk 

of illness after having consumed any non-dietary 

sandwich for Wednesday lunch (i.e. excluding 

the GF curried egg sandwich) was 8.06 (95% CI 

1.17, 55.55; 2-sided Fisher’s exact test p=0.003). 

No other meal or combination of dishes had a 

similar coverage of cases or similar relative risk 

except when food items containing mayonnaise 

or lettuce were collectively assessed. 

 

When all the foods containing mayonnaise were 

examined together, which were sandwiches 

served for lunch on each day of the workshop 

(on Wednesday the chicken mayonnaise wrap 

and curried egg sandwich; and on Thursday the 

Indian potato and tomato sandwich and the roast 

lamb wrap), the overall association with 

developing symptoms was high (RR 6.48; 95% 

CI 1.65, 25.49; χ2=12.46; p<0.001). When the 

mayonnaise food items were split by day, the 

Wednesday mayonnaise food items were highly 

significant (RR 8.21; 95% CI 2.08, 32.32; 

χ2=17.53; p<0.001) but the Thursday 

mayonnaise food items had no association (RR 

1.62; 95% CI 0.84, 3.10; χ2=2.04; p=0.153). The 

lack of statistical significance for the Thursday 

mayonnaise food items remained even after 

stratifying the illness onset to before and after 

the median value of 5.30 am on Friday 25 

February (i.e. a later onset of illness was not 

significantly associated with exposure to 

mayonnaise on Thursday). 

 

When food items containing lettuce were 

examined (the chicken mayonnaise wrap, curried 

egg sandwich, gluten-free curried egg sandwich 

all served for Wednesday lunch, and the do-it-

yourself Caesar salad served for lunch on 

Thursday) the association with illness was even 

greater (RR 12.99; 95% CI 1.85, 90.94; 2-sided 

Fisher’s exact test p<0.001). 

 

Multivariate logistic regression was undertaken 

manually with model-building by the forward 

addition method. The forward addition method 

was preferable to the backward elimination 

method due to the large number of variables and 

their close association (the same persons were 

likely to have eaten multiple foods of a similar 

nature, i.e. multiple sandwiches or salads offered 

at the meal). The final model was: the chicken 

mayonnaise wrap (adjusted Odds Ratio [aOR] 

4.36; 95% CI 1.41, 13.52; p=0.011); the curried 

egg sandwich (aOR 3.99; 95% CI 1.28, 12.46; 

p=0.017); and the tomato sauce which had been 

served with the sausage rolls (aOR 3.23; 95% CI 

1.00, 10.47; p=0.050). The final model had a 

Likelihood Ratio (3 degrees of freedom) of 

25.63, p<0.001 and pseudo R2 of 0.252. The 

tomato sauce, being from the last meal of the 

Figure 2.  Histogram of number of variables examined in principals’ workshop outbreak investigation by   

relative risk category 
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workshop, can arguably be ignored due to its 

marginal significance and unlikely contribution 

to the outbreak. Sensitivity analyses 

incorporating the responses of the 5 possible 

cases that were excluded showed that they did 

not have a significant bearing on the results.  

Discussion  

The sudden onset and cluster of cases in a 

concentrated time period was indicative of a 

common point source outbreak with evidence of 

propagation within families. Univariate and 

multivariate analysis identified the chicken 

mayonnaise wrap and the curried egg sandwich 

as the most likely sources of the outbreak. 

Subsequent analysis revealed that the lettuce 

contained in several food items on both days had 

the highest association of illness. 

 

The self-limiting nature of the illness, relatively 

high rates of vomiting, and lack of 

hospitalisations attributable to the outbreak are 

suggestive of a viral cause of the gastroenteritis 

outbreak, which is most likely to be norovirus. 

Norovirus may be implicated as the causative 

agent of an outbreak, even when laboratory 

confirmation is missing, when there is 

reasonable supporting clinical and 

epidemiological evidence such as the well-

established Kaplan criteria.4, 9, 10 The outbreak 

fulfilled all four of Kaplan’s criteria (vomiting in 

>50% of patients, mean incubation period of 24-

48 hours, mean duration of illness of 12-60 

hours and no bacterial pathogen isolated in 

faecal specimens).1, 9, 10 This set of criteria are 

highly specific (99%) and moderately sensitive 

(68%) for outbreaks due to noroviruses.9 Using 

Wednesday lunch as the point of exposure, given 

the strong epidemiological evidence for this, the 

median and also mean incubation periods fell 

within the 24–48 hour time-frame (41.5 and 45 

hours respectively). This incubation period is a 

little longer than the median and mean values 

reported in a number of studies, which is in the 

order of 31–34 hours.4, 11-14 In contrast the 

outbreak vomiting rate of 53% was in the lower 

end of the criterion limit, reflecting the older age 

groups of people affected, as norovirus tends to 

cause diarrhoea in older age groups and 

vomiting in younger age groups.2 

 

Theoretically there may have been a number of 

ways that ill people were exposed to the virus 

and the exact mechanism and point of 

contamination is unclear. The most likely 

transmission route is via the lettuce as a vehicle, 

which could have been contaminated anywhere 

along the chain from harvesting to serving. 

Washing alone may reduce but not eliminate 

virus particles from lettuce. A US study 

identified fresh produce, particularly leafy 

vegetables, as the leading cause of norovirus 

food outbreaks linked to a single commodity and 

were implicated in over half of such outbreaks. It 

should be noted that poultry came 4th and eggs 

14th on the same list.4 In a multi-country study 

cited in the same paper, norovirus RNA 

sequences were detected in 28-50% of samples 

of leafy green vegetables.4 This suggests that 

fresh produce often comes into contact with 

norovirus during production, usually from 

contaminated irrigation waters.4  

 

Another possible source of the outbreak was 

contamination of the sandwiches served for 

Wednesday lunch by an infectious food handler. 

This hypothesis is supported by the 

bacteriological results of the 2 salads sent for 

testing suggesting compromised hygiene or food 

handling practices. Unfortunately the 2 varieties 

of sandwiches under scrutiny were not kept for 

testing. Even if they were tested it is uncertain 

that norovirus RNA would have been detected 

because of the low viral load in food (as the 

virus does not replicate in food),15 and because 

the sensitivity of RT-PCR assays varies 

according to the circulating strains.1 

 

In a comprehensive study of foodborne 

norovirus outbreaks in the US between 2001 and 

2008, food handlers were considered as possible 

contributors in 82% of outbreaks, and were 

specifically implicated in 53%.4 The actual 

proportion is probably underestimated because 

of the difficulty in proving transmission by a 

food handler.16 The lack of reported illness 

among staff does not eliminate the possibility of 

food handler involvement for a number of 

reasons. Firstly there are disincentives for 

reporting illness4 particularly where there is risk 

of attribution of blame, when there is pressure to 

work and where sick entitlements are not well 

supported. Also a number of outbreaks have 

been attributed to asymptomatic food handler 

carriage.3, 16 Similar duration and high levels of 

viral shedding have been observed among 

symptomatic and asymptomatic subjects.6 
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Whether faecal specimens from food handlers 

(even if asymptomatic) should be actively 

sought or mandated whenever there is a 

foodborne outbreak is worth consideration. 

Specimens from asymptomatic food handlers 

were taken in a number of outbreak 

investigations,3 including one involving cooked 

oysters in the NT.14 Barrabeig et al. propose that 

analysis of stool samples from all food handlers 

is necessary.16 This process would need to be 

well supported by the Health Authority 

responsible for requesting such samples to 

ensure confidentiality of results, management of 

the individual and financial support where 

necessary, particularly for asymptomatic carriers 

of food borne disease. Businesses may resist 

such a mandatory requirement where specific 

financial penalties can be incurred and where  

the business is able to demonstrate it is taking all 

reasonable measures to prevent the 

contamination of food. 

 

Alternative hypotheses to explain the outbreak 

include that an attendee unknowingly carrying 

norovirus may have contaminated food either 

through direct contact or via contaminating 

surfaces where food or utensils were placed. 

Inapparent contamination of restrooms has been 

a source of infection in various outbreaks and 

should always be considered.1,7 Anecdotally 

hand towels in the bathrooms were reported to 

have run out and hand dryers were not working, 

increasing the risk of disease transmission 

through compromised hand hygiene, if a 

bathroom user was carrying norovirus.  

Actions taken 

Given the microbiological results of the tested 

dishes and the strong epidemiological link to the 

2 variety of sandwiches and the lettuce, the 

Environmental Health team undertook follow-up 

visits to the hotel to convey the results of the 

investigation and to make a number of 

recommendations. These included: (1) 

continuing high adherence to the food safety 

program including the keeping of staff illness 

and return to work reports; (2) preparing salads 

by rinsing off dirt followed by a sanitising wash 

to reduce the likelihood of pathogens being 

present; (3) establishing more stringent cooling 

and heating procedures to ensure toxins from 

bacteria such as B. cereus do not form and 

monitoring those procedures under the food 

safety program; (4) reinforcing the need for high 

compliance in regular hand washing and 

appropriate procedures for glove use; and (5) 

improved placement and management of food 

containers in the cool rooms. 

Limitations and lessons learned 

Due to resource constraints it took 

approximately 2 weeks to interview the 

attendees. This made thorough and guided 

investigation difficult. Subjects had already had 

full resolution of their illness before interviews 

were commenced and the opportunity to order 

and test more faecal specimens was lost.  

 

Ideally if the link to the lettuce was identified 

earlier trace back of the lettuce to suppliers and 

producers could help determine conclusively if 

the lettuce was the cause of the outbreak, if 

production or serving was at fault, and 

potentially limit the risk to other consumers. 

 

The questionnaire could also have been broader 

to include upper respiratory tract symptoms, 

restroom related variables, buffet line issues and 

groupings in breakout sessions. There was also a 

little confusion over some of the food items 

served, which did not exactly match the menu 

that was supplied. More open and lengthier 

interviews during the piloting phase of the 

questionnaire would have enabled a better 

targeted and precise investigative process. Food 

handlers could have been interviewed 

individually to cross-check roles and potential 

hazards.  

 

With the previous discussion in mind on whether 

the collection of faecal specimens from food 

handlers should be mandated, specimens could 

have been ordered from the food handlers 

involved in food preparation during the 

workshop, even if they were asymptomatic, due 

to the possibility of silent carriage. Clear results 

would help vindicate the hotel of any 

wrongdoing and positive results would lead to 

targeted action. 

Conclusion 

The cohort study indicated that illness was 

strongly associated with consuming sandwiches 

for lunch on Wednesday. It is not possible to 

determine if preparation of the sandwiches or the 
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ingredients themselves were the causative link. 

The most plausible cause of the outbreak from 

the authors’ perspective was that it was not the 

chicken or the egg but rather the lettuce that the 

sandwiches contained. 
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Herpes zoster vaccine—free for people aged 70–79 years  

from 1 November 2016 

Ros Webby, Centre for Disease Control, Darwin 

The new vaccine program 

From 1 November 2016, shingles vaccine will 

be offered routinely to individuals aged 70 years 

with a catch up program for people aged 71–79 

years to reduce the incidence of shingles and 

shingles related complications.  

 

Studies have shown that the most cost-effective 

age for offering vaccination to prevent and/ or 

reduce the disease burden is in those aged 70–79 

years. This is related to both the increase in 

shingles incidence with age and the decrease in 

vaccine efficacy with increasing age.1,2 

 

The rate of shingles rises with age from 6.5 per 

1,000 population in persons aged 50–59 years to 

over 14 per 1,000 population in those over 70 

years of age.1,3 

What is herpes zoster? 

Herpes zoster, also known as shingles, is a viral 

infection of the nerve cells and surrounding skin. 

The most common complications are post 

herpetic neuralgia (PHN) and secondary 

bacterial skin infections. Other complications 

include ophthalmic zoster (infection around and 

in the eye), and peripheral motor neuropathy. 

The lifetime risk of herpes zoster is estimated to 

be approximately 20–30% and it affects half of 

those who live to 85 years.4-6  Overall, an 

estimated 13–26% of patients with herpes zoster 

develop complications.7 

What is the herpes zoster vaccine? 

Zostavax® is a live attenuated vaccine 

formulated from the same varicella vaccine 

strain as Varivax®, but is of higher potency (on 

average, at least 14 times greater). The higher 

viral titre is required to elicit a boost in immune 

response in adults who usually remain 

seropositive to varicella following primary 

infection, but have declining cellular immunity 

with increasing age.8  Zostavax® is licensed for 

the prevention of herpes zoster in people ≥50 

years of age.  

 

Efficacy of the vaccine 

Shingles vaccine has been shown to reduce the 

incidence of shingles by 51%. For those 

vaccinated who later develop shingles, the 

vaccine reduces the burden of illness associated 

with shingles in people 70 years and over by 

55% and reduces the incidence of PHN by 

67%.2 

 

The vaccine effectiveness after a previous 

episode of shingles is unknown. It is 

recommended that the vaccine be given at least 1 

year after a previous episode of shingles.7 

Vaccine Safety 

Localised injection site reactions are common. 

In clinical trials one or more injection site 

reactions (such as swelling, pain or redness) 

occurred in 32% of vaccine recipients. However, 

the reactions were generally mild and lasted less 

than 4 days.2 

 

Systemic symptoms such as headache and 

fatigue occurred at a rate of <10 %. Serious 

adverse effects were rare. 

  

Very rarely, a varicella or zoster-like rash occurs 

after vaccination (<1%). The vaccine recipient 

should avoid contact with people who are 

immunocompromised and should cover their 

rash until the lesions have crusted over. 

People aged 50–59 years 

Routine use of zoster vaccine in persons aged 

50 –59 years is not recommended. Although 

zoster vaccine is efficacious in 50–59-year olds,9 

the likelihood of developing PHN and other 

complications of herpes zoster is lower in this 

age group than in those ≥60 years of age.10,11 The 

duration of protection is unknown so 

revaccination may be required. 

People aged 60–69 years 

Although the incidence of herpes zoster and 

PHN is lower in people between 60–69 years 
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compared with people 70 years and over, the 

vaccine has high efficacy in this age group. The 

duration of immunity has not been established, 

so revaccination may be needed in the future.  
 

People aged 60–69 years who wish to have the 

herpes zoster vaccine will need to discuss 

vaccination with their general practitioner and 

self-fund this vaccine. 

People aged 80 years and over 

In persons aged ≥80 years vaccination is less 

efficacious but may still provide some clinical 

benefit to the vaccinated individual.12 People in 

this age group will need to discuss vaccination 

with their general practitioner and self-fund this 

vaccine. 

Previous exposure to chickenpox virus 

It is assumed that people aged 70 years and over 

have natural immunity to varicella infection and 

there is no need to test them for varicella 

antibodies. A study comparing administration of 

high dose varicella antibodies to varicella 

seronegative and seropositive adults suggests 

that the vaccine was safe and efficacious in 

people without varicella antibodies, although the 

incidence of self-limited injection site reactions 

may be slightly higher.13 Therefore vaccinating 

people without natural immunity to varicella is 

safe in immunocompetent people. 

 

Varicella antibody testing is required when a 

person with HIV infection or immune-

suppression is being vaccinated with herpes 

zoster vaccine. 

How to administer the vaccine 

The vaccine comes as in a vial with a pre-filled 

syringe for reconstitution to be mixed before 

use to form a semi-hazy-to-translucent, off-white 

to pale-yellow liquid. Reconstituted vaccine 

must be used within 30 minutes. 

 

Give the vaccine by subcutaneous injection into 

the upper arm (deltoid region) as 0.65ml  

(1 dose). 

 

Zostavax® is safe to be administered 

concomitantly with both inactivated vaccines 

such as influenza and 23-valent pneumococcal 

polysaccharide vaccine (PPV) and live vaccines 

such as MMR and yellow fever. 

When live vaccines such as MMR or yellow 

fever and Zostavax® cannot be administered at 

the same time, a 4 week interval period between 

live vaccines is needed. 

 

As people eligible to receive zoster vaccine will, 

because of their age, generally already have 

antibodies to varicella from primary infection, 

the zoster vaccine can be given at any time 

before or after administration of 

immunoglobulin or any antibody-containing 

blood product. 

 

It is possible that the use of antivirals with anti-

varicella activity, such as acyclovir, famciclovir 

or valaciclovir, may interfere with the 

replication of the Zostavax® live attenuated 

virus. Persons on such antiviral medication 

should cease treatment no less than 24 hours 

prior to vaccination and for at least 14 days after 

vaccination.7 

Contraindications 

People with previous anaphylaxis to varicella 

vaccine or any of the vaccine components in 

the vaccine should not be vaccinated. 

 

As the vaccine is live, it should not be given to a 

person with immunodeficiency state due to 

conditions such as: acute and chronic 

leukaemias; lymphoma; immunosuppression due 

to HIV/AIDS; cellular immune deficiencies or 

receiving immunosuppressive therapy (including 

high-dose corticosteroids, biological or 

combination therapies); however, Zostavax® is 

not contraindicated for use in individuals who 

are receiving topical/inhaled corticosteroids or in 

patients who are receiving corticosteroids as 

replacement therapy, e.g. for adrenal 

insufficiency. 
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Point of Care Testing for HIV 

Matthew Cozier,1 Manoji Gunathilake2 and Matthew Thalanany2 
1Medical student University of Queensland 

2Centre for Disease Control Darwin 

The use of HIV point-of-care-tests (POCTs) is 

becoming popular in Australia as they have been 

implemented in the screening of HIV-at-risk 

populations. In order to be effective, POCTs must 

be affordable, sensitive (minimal false negatives), 

specific (minimal false positives), user-friendly, 

rapid, robust, should not require complex 

equipment and be easily implemented in the 

healthcare setting.1 The health workforce and 

individual users must also understand product 

specific information about window periods, access 

to confirmatory testing and the implications of 

each result and follow up.  

 

It is estimated that approximately 27,150 people 

in Australia are living with HIV of whom an 

estimated 12% are unaware of their HIV-positive 

status.2 HIV transmission in Australia continues to 

occur primarily through sexual contact among 

men who have sex with men (MSM), with an 

estimated prevalence of 14–18% in the MSM 

population over the last ten years.3 The 

implementations of POCT services help increase 

testing rates, reduce transmission, encourage 

earlier access to treatment and support. POCTs 

may be most useful for screening high risk 

populations (e.g. MSM) or hard to reach 

populations, as the tests have a lower positive 

predictive value (higher false positive rate) in low 

prevalence settings. However, it is important to 

note that all positive POCTs must still be 

confirmed by standard laboratory testing. 

 

There are 2 POCTs for HIV approved for use in 

Australia by the TGA as shown in Figure 1. The 

Alere DETERMINETM requires a finger prick 

blood sample, and the Orasure OraQuick® 

ADVANCE requires an oral swab. The diagnostic 

features of these tests are highlighted in Table 1. 

Both POCTs offer quick and accessible and 

results are available within 20–30 minutes of 

providing a sample, compared with standard 

laboratory tests which require 24–48 hours for 

processing. However, since POCTs are less 

sensitive compared to standard pathology tests 

they are less ideal for screening the general 

population. The OraQuick® test has also been 

approved for use in the home and can be 

purchased online. The OraQuick® has an effective 

window period of up to 3–6 months which is 

significantly longer and repeat testing is 

recommended. Many alternative non-TGA 

approved kits purchased online do not meet the 

ideal standards for quality assurance and do not 

provide sufficient information to refer to 

Australian services.4 Testing at home can lead to 

http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home~handbook10part4~handbook10-4-24#36
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home~handbook10part4~handbook10-4-24#36
http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home~handbook10part4~handbook10-4-24#36


The Northern Territory Disease Control Bulletin Vol 23, No. 3, September 2016 22 

Figure 1. Point of Care Testing devices 

Images: Product images sourced from Google Images. Left, Alere DETERMINETM Combo kit; Right, Orasure OraQuick® ADVANCE kit  

Table 1 Compilation of product information 

Test Test type Sensitivity 

(%) 

Specificity 

(%) 

Gen.* Substance analysed Window† 

AlereDETERMINETM 

HIV-1/2 Ag/Ab combo 

POCT 87.2See ref 5 94.4See ref 5 4th Ag: HIV-1 p24 
Ab: HIV-1 & HIV-2; IgMs 

& IgGs 

14-21 

days 

Orasure OraQuick® 

ADVANCE 

POCT 93.64See ref 6 99.87See ref 6 2nd Ab: HIV-1 & HIV-2 IgG 3-6 months 

Abbott ARCHITECT® Standard lab 

testing 

100†† 99.77†† 4th Ag: HIV-1 p24 

Ab: HIV-1 & HIV-2 

15-20 

days 

NAAT‡ - (viral loading) 

Roche Cobas 

98.3†† 99.4†† PCR** M, N & O – minimum copy 

number 20 

10-15 

days 

Western Blot ***(gold 

standard) 

Confirmatory 

testing 

N/A N/A WB HIV1 & HIV2 proteins 1-2 months 

*Gen., Generation of HIV testing; †’Window’ is the window period i.e. the approximate time between sustaining HIV infection and 
receiving a positive test result, unless otherwise stated; ‡NAAT, Nucleic acid amplification test; **PCR, polymerase chain reaction; 

***WB, western blot; ††Sensitivity and Specificity values are as stated in commercial product information literature.  

undue stress and anxiety and it is required that 

users are aware of local services available to 

them. 

 

Conclusion: POCTs for HIV are best 

implemented in the settings offering 

opportunistic and selective testing of at-risk 

populations. Ongoing issues regarding test 

desirability, costs, interpretation of results and 

follow up indicate that there can be significant 

costs to individuals and to the clinic when 

choosing POCT pathways. At present Clinic 34s 

in the NT encourage early screening of high risk 

populations/sexual health clinic attendees with 

standard pathology tests where a single blood 

sample can be tested for HIV, syphilis and 

hepatitis very quickly.    
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The syphilis outbreak that is currently affecting 

the Northern Territory (NT) should no longer be 

‘news’ to local clinicians. Several alerts and 

bulletins have gone out from CDC across 

primary care and secondary care organisations 

and networks informing doctors, nurses and 

managers of the outbreak, and advising them of 

the need to proactively test and treat individuals 

from high-risk groups. However, given that the 

Territory experiences a rapid turnover of 

healthcare staff in remote communities, and that 

fresh arrivals may not have heard of it, it is 

worthwhile re-visiting this topic from time to 

time so that all healthcare staff are aware of the 

outbreak and the steps that they need to take to 

contain it. 

 

In the NT the outbreak was recognised in July 

2014 when 8 cases of syphilis were notified that 

month from the Alice Springs region. Up until 

then, syphilis notifications had been on the 

decline in the NT, with a downward trend 

commencing in 2007. In the outbreak response 

that followed CDC analysed the sporadic cases 

that had been notified in preceding months, 

linking up contacts and cases, geographically 

and in time, with the current ones. It emerged 

that the NT cases were linked to an outbreak that 

had commenced in Queensland in 2011. Cases 

that had occurred there had crossed the borders 

into the NT. To date, in the NT, the outbreak has 

been confined to Indigenous people, principally 

young people in the 15–24 year age group. This 

differs somewhat from the Queensland outbreak, 

where the group affected also includes men who 

have sex with men. 

 

Right across every state and territory in 

Australia, syphilis is a legally notifiable disease. 

It is of public health importance due to its 

infectiousness, serious consequences, risk of 

transmission to others, and in particular, when it 

causes perinatal morbidity and mortality through 

maternal-foetal transmission. 

 

The nature of the disease is such that it goes 

through primary, secondary, and tertiary stages, 

with the first two stages being infectious. The 

disease can be asymptomatic, going through 

early and late latent stages when it is detectable 

only through serology. It is infectious in the 

early latent stage. In the late latent stage it is not 

infectious through sexual transmission but can 

still be transmitted from mother to foetus. 

Understanding this is important in order to guide 

treatment decisions. 

 

Meanwhile in Queensland they had encountered 

a problem. The outbreak investigation was 

unearthing cases that did not meet the case 

definition for an infectious case and were 

therefore being classified as cases of “greater 

than 2 years or of unknown duration”. These 

were then not being counted as part of the 

outbreak. The criteria by which cases were 

counted did not permit these probable cases to 

be included. Thus began an analytic piece of 

work led by Preston-Thomas, Ryder and others1 

published in the Communicable Disease 

Intelligence journal which led to a report that 

ultimately resulted in a change of the national 

case definition for infectious syphilis in 2015 

 

At that time the national case definition for 

infectious syphilis asked for laboratory 

definitive evidence or laboratory suggestive 

evidence AND clinical evidence. See Box 1 for 

what this meant. 

Keeping count in outbreaks 

Why case definitions matter 

Matthew Thalanany, Centre for Disease Control, Darwin  

Box 1. Previous case definition 

Laboratory definitive evidence = 

EITHER 

Seroconversion in the past 2 years (reactive specific 

test confirmed by either reactive non- specific or a 

different specific treponemal test) 

OR 

a 4-fold or greater rise in rapid plasma regain (RPR), 

with confirmation of positive results by a reactive 

specific treponemal test. 

  

Laboratory suggestive AND clinical evidence= 

EITHER 

Treponema pallidum identification by microscopy 

(darkfield, fluorescent antibody or equivalent) or 

nucleic acid testing, 

OR 

a combination of reactive specific and non-specific 

serological tests 

AND 

Clinical evidence – presence of a primary chancre (or 

ulcer) or clinical signs of secondary syphilis.  
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The problem with this was that the outbreak 

investigation team found a number of cases that 

had evidence of recent acquisition of syphilis but 

could not be classified as infectious, as they 

were asymptomatic and had no prior syphilis 

serology. A large number of cases that, to the 

outbreak response team and clinicians were 

clearly infectious, were being classified as “of 

greater than 2 years or unknown duration”. 

Hence, just relying on the national case 

definition could lead to an underestimate of the 

size and extent of the outbreak, and would lead 

to contact tracing not being done adequately, 

thus impairing the nature of the outbreak 

response. Moreover, for national surveillance 

purposes, it gave an inaccurate picture of what 

was going on. The team suspected that by using 

the national case definition there were 

potentially infectious cases being misclassified 

as non-infectious or of unknown infectiousness. 

They undertook a retrospective analysis of cases 

recorded on their state-wide syphilis database for 

the period 2009-2012. They looked at the 

clinical history, epidemiological and laboratory 

information, piecing them together, and getting 

the information independently assessed by 2 

clinicians. 
 

An additional category to the national case 

definition was formulated. This took account of 

the lack of clinical evidence and the lack of prior 

serology, and allowed for consideration of 

additional epidemiological and case history 

information. See Box 2. 

106 cases had met the national case definition. 

By adopting the modified case definition the 

Queensland audit team were able to uncover 59 

more cases. This finding ultimately led to a 

review of the national case definition. 

 

In July 2015 the Communicable Diseases 

Network of Australia (CDNA) changed the 

national case definition of syphilis to take 

account of the issues identified in the 

Queensland study. See Box 3 for the revised 

national case definition. 
 

This is a good illustration of why getting the 

case definition right is important. A case 

definition defines and permits what should be 

counted as a case, and what should not. It 

standardises the criteria for classifying whether a 

person has a particular disease, or syndrome, or 

other health condition. The criteria that comprise 

the case definition are generally a mix of 

laboratory, clinical and/or epidemiological 

evidence and can be developed for outbreak 

investigations as well as for national surveillance 

purposes. They ensure comparability, so that 

every case is equivalent, regardless of when or 

where it occurred. Too tight a definition has the 

risk of excluding cases, and too lax or liberal 

criteria can lead to misclassifying non-cases as 

cases (equivalent to false positives in a screening 

test). 

 

Meanwhile, the outbreak continues in the NT 

and it is important that clinicians do not 

overlook and forget the necessary steps to 

control it amid the pressure of other clinical 

work. The seriousness of the disease and its 

sequelae demand prompt recognition and 

treatment. This is even more so when it comes to 

women of child bearing age. The NT has seen 3 

cases of congenital syphilis so far in this 

outbreak. Extra vigilance during antenatal 

check -ups can prevent this from happening. It is 

important to remember also that infectious 

syphilis increases the risk of HIV transmission 

as well as acquisition. 

 

For the NT outbreak the following case 

definition has been adopted. See Box 4. 
 

In the NT, CDC advises all clinicians to consider 

Indigenous patients aged 15-29 years as a high 

risk group, to whom they should offer 

opportunistic tests for syphilis, and HIV, 

together with the standard STI screen. 

 

Does not meet criteria for infectious syphilis 

(primary, secondary, or of less than 2 years duration) 

AND 

Has a RPR of 1:128 or higher 

OR 

Has an RPR of 1:8 or higher AND satisfies one of 

the following: 

Aboriginal and/or Torres Strait Islander, aged less 

than 30 years at the time of testing 

OR 

A man of any age who has sex with men 

OR 

Is a contact of a case of infectious syphilis 

Box 2. Case definition adopted for the Queensland 

study 
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Box 3. New national case definition 

 

‘Infectious Syphilis – less than 2 years duration (includes primary, secondary and early latent)’ 

Confirmed case 

A confirmed case requires either: 

Laboratory definitive evidence 

OR 

Laboratory suggestive evidence AND clinical evidence. 

Laboratory definitive evidence 

Seroconversion in past 2 years: treponemal specific test reactive when previous treponemal specific test non-

reactive within past 2 years and the latest result is confirmed by either a reactive non-treponemal test or a 

different reactive treponemal specific test 

OR 

A fourfold or greater rise in non-treponemal antibody titre compared with the titre within past 2 years, and a 

reactive treponemal specific test 

Laboratory suggestive evidence 

Demonstration of Treponema pallidum by darkfield microscopy (not oral lesions), direct fluorescent antibody 

microscopy (direct antigen test), equivalent microscopic methods (eg silver stains), or DNA methods (e.g. 

nucleic acid testing) 

OR 

A reactive treponemal specific test confirmed by either a reactive non-treponemal test or a different reactive 

treponemal specific test 

OR 

A reactive non- treponemal test confirmed by a treponemal specific test 

Clinical evidence 

Presence of a primary chancre (or ulcer) 

OR 

Clinical signs of secondary syphilis. 

Probable case 

A probable case requires that case does not meet the criteria for a confirmed case AND 

EITHER: 

In a person with no known previous reactive serology: no history of adequate treatment of syphilis or 

endemic treponemal disease, AND 

1. Contact with an infectious case AND laboratory suggestive evidence. 

OR 

2.            Laboratory suggestive evidence AND RPR ≥16. 

OR 

3.            Positive syphilis IgM AND laboratory suggestive evidence. 

OR 

In a person with previous reactive serology: a fourfold or greater rise in non-treponemal antibody titre when 

the previous serology was done more than 2 years ago AND 

1.          Contact with an infectious case 

OR 

2.           Positive syphilis IgM 

Notes 

Treponemal specific tests are: IgG immunoassay, Treponema pallidum haemagglutination assay, Treponema 

pallidum particle agglutination assay, Fluorescent Treponemal Antibody Absorption, 19S-IgM antibody test, 

or IgM immunoassay. 

Non-treponemal tests are; Rapid Plasma Reagin (RPR), Venereal Disease Research Laboratory (VDRL). 
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With reference to testing during pregnancy, in 

this outbreak, the population at risk is 

Indigenous women. CDC advises that all 

Indigenous women of child bearing age should 

be proactively offered syphilis testing, and that 

all pregnant women should be followed through 

pregnancy to ensure that serial testing for 

syphilis is carried out as per CARPA2 manual 

guidance. The CARPA manual asks that women 

should be tested at booking, at 28th and 36th 

weeks, at delivery and again at 6 weeks post-

partum, that is, there should be a total of 5 tests. 
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Box 4. NT outbreak case definition 

Case definition: 

Any person who is newly diagnosed with confirmed 

or probable infectious syphilis 

AND 

1. Is an Indigenous person who resides in any of 

the following outbreak declared regions at or 

after the dates indicated: 

 July 2013 to current: Any Indigenous 

person, diagnosed with confirmed or 

probable infectious syphilis, from Alice 

Springs or Barkly districts 

 May 2014 to current: Any Indigenous 

person, diagnosed with confirmed or 

probable infectious syphilis, from Katherine 

district 

 November 2015 to current: Any Indigenous 

person, diagnosed with confirmed or 

probable infectious syphilis, from East 

Arnhem district 

OR 

Is a sexual contact of an outbreak case.  

 

********** 

Correction of article in March 2016 NT Disease Control Bulletin 

In the article, “Enteric disease in the Northern 

Territory in 2015” by Anthony Draper in the 

March 2016 issue of the Northern Territory 

Disease Control Bulletin, there is an error under 

the subheading ‘Hepatitis A’ on page 23. The 

article incorrectly states that: 

 

“CDC’s public health response for all typhoid 

notifications included providing screening of co-

travellers of cases as well as household contacts 

and contacts who worked in sensitive 

occupations such as the food industry.” 

 

 

This is indeed true for typhoid notifications but 

for hepatitis A notifications the standard public 

health from CDC is to isolate cases while 

infectious and to offer post exposure prophylaxis 

to co-travellers and close contacts or normal 

human immunoglobulin (NHIG) if contacts 

are<12 months of age, immunosuppressed, have 

chronic liver disease, or for whom vaccination is 

contraindicated. 

 

This article will be corrected in the online 

version located at http://www.health.nt.gov.au/

Centre_for_Disease_Control/Publications/

NT_Disease_Control_Bulletin/index.aspx 

********** 
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Abstracts from peer reviewed published articles related to the  

Northern Territory  

Low HIV testing rates among people with 

a sexually transmissible infection 

diagnosis in remote Aboriginal 

communities 

Ward J, Dyda A, McGregor S, Rumbold A, 

Garton L, Donovan B, Kaldor J, Guy R 

MJA 205(4) 15 August 2016 doi:10.5694/

mja15.01392 

The known Sexually transmissible infection 

(STI) guidelines recommend full STI screening, 

including testing for HIV and syphilis, for 

people diagnosed with any STI.  

 

The new Analysis of clinical data for 2010–

2014 from 65 remote Aboriginal communities 

indicated that about one-third of people with 

positive test results for chlamydia, gonorrhoea or 

trichomoniasis were tested for HIV within 30 

days of the STI test, as were about one-half of 

those tested for syphilis.  

 

The implications Adhering to HIV and syphilis 

screening recommendations is clearly an area for 

improvement in the delivery of sexual health 

services to remote communities. 

 

Relationship between community drug 

administration strategy and changes in 

trachoma prevalence, 2007 to 2013 

Liu B, Cowling C, Hayen A, Watt G, Mak D, 

Lambert S, Taylor H, Kaldor J 

PLOS Neglected Tropical Diseases | 

DOI:10.1371/journal.pntd.0004810 July 6, 

2016 

Background: Australia is the only high income 

country with persisting endemic trachoma. A 

national control program involving mass drug 

administration with oral azithromycin, in place 

since 2006, has some characteristics which differ 

from programs in low income settings, 

particularly in regard to the use of a wider range 

of treatment strategies, and more regular 

assessments of community prevalence. We 

aimed to examine the association between 

treatment strategies and trachoma prevalence.  

 

Methods: Through the national surveillance 

program, annual data from 2007–2013 were 

collected on trachoma prevalence and treatment 

with oral azithromycin in children aged 5–9 

years from 3 Australian regions with endemic 

trachoma. Communities were classified for each 

year according to 1 of 4 trachoma treatment 

strategies implemented (no treatment, active 

cases only, household and community-wide). 

We estimated the change in trachoma prevalence 

between sequential pairs of years and across 

multiple years according to treatment strategy 

using random-effects meta-analyses. 

 

Findings: Over the study period, 182 unique 

remote Aboriginal communities had 881 annual 

records of both trachoma prevalence and 

treatment. From the analysis of pairs of years, 

the greatest annual fall in trachoma prevalence 

was in communities implementing community-

wide strategies, with yearly absolute reductions 

ranging from -8% (95%CI -17% to 1%) to -31% 

(-26% to -37%); these communities also had the 

highest baseline trachoma prevalence (15.4%-

43.9%). Restricting analyses to communities 

with moderate trachoma prevalence (5–19%) at 

initial measurement, and comparing community 

trachoma prevalence from the first to the last 

year of available data for the community, both 

community-wide and more targeted treatment 

strategies were associated with similar absolute 

reductions (-11% [-8% to -13%] and -7% [-5% 

to -10%] respectively). Results were similar 

stratified by region. 

 

Interpretation: Consistent with previous 

research, community-wide administration of 

azithromycin reduces trachoma prevalence. Our 

observation that less intensive treatment with a 

‘household’ strategy in moderate prevalence 

communities (5-<20%) is associated with similar 

reductions in prevalence over time, will require 

confirmation in other settings if it is to be used 

as a basis for changes in control strategies. 
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Studies of the susceptibility of Aedes 

aegypti (Diptera: Culicidae) from Timor-

Leste to pyrethroid and organophosphate 

insecticides 

Frances S, Morton C, Pettit W 

Austral Entomol 2016 55; 303-307. 

Aedes aegypti is the mosquito vector of dengue 

worldwide and also occurs in far north 

Queensland, where cases of dengue occur 

annually. Aedes aegypti from colonies 

established from Townsville, Queensland, 

Australia, and Dili, Timor-Leste, were exposed 

in bottle bioassays to determine their 

susceptibility to 3 pyrethroids, the 

organophosphate, malathion and 2 commercial 

pyrethroid-based products: Reslin® (50 g/l 

bioresmethrin) and Aqua-K-Othrine® (20 g/l 

deltamethrin) both containing the synergist, 

piperonyl butoxide. Aedes aegypti from Dili, 

Timor-Leste, were resistant to permethrin, 

1amda-cyhalothrin and resmethrin, but were 

susceptible to malathion and the 2 pyrethroid 

products. Biochemical microplate assays were 

used to measure activity levels of 3 enzymes 

(oxidase, esterase and glutathione-S-transferase), 

and there were no significant increases in the 

activity oxidase and glutathione-S-transferase, 

but an increase in esterase activity in A. aegypti 

from Dili was detected. The study showed that 

mosquitoes originating in Timor-Leste are 

tolerant of pyrethroid insecticides used ibn 

Australia and monitoring of insecticide 

susceptibility in A. aegypti introduced into 

Australia needs to be maintained to ensure that 

adequate control of dengue vectors is achieved.  

********** 

Fact sheet update July–September 2016 

The Centre for Disease Control (CDC) fact 

sheets and guidelines are updated on a regular 

basis and can be found on the CDC website at  

 

http://health.nt.gov.au/

Centre_for_Disease_Control/Publications/

CDC_Factsheets/index.aspx  

 

 

 

 

Below are the fact sheets updated over July–

September 2016. 

 Syphilis 

 Sexually transmitted infections (STIs) 

 HIV Post Exposure Prophylaxis (PEP) 

 Gonorrhoea 

 Japanese Encephalitis 

 Mosquito-borne diseases 

 Q fever 

 Cerebral palsy (CP) 

 Head lice 

********** 

NT malaria notifications April–June 2016 

Liz Stephenson, Centre for Disease Control, Darwin  

No. cases Origin of Infection Reason Exposed Agent Chemoprophylaxis NT 

Region 

1 Nigeria Expatriate 

visiting relatives 

P. falciparum No Darwin 

1 Democratic 

Republic of Congo 

Work P. falciparum No Darwin 

1 Democratic 

Republic of Congo 

Refugee P. falciparum No Darwin 

1 Sudan Recreation P. falciparum No Darwin 

There were 4 cases of malaria notified in the 2nd quarter of 2016. The following Table provides 

details about where the infection was thought to be acquired, the reason exposed, the infecting agent, 

whether chemoprophylaxis was used and where the patient lived. 

********** 

http://health.nt.gov.au/Centre_for_Disease_Control/Publications/CDC_Factsheets/index.aspx
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NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS  

1 April–30 June 2016 and 2015 

  Alice Springs Barkly Darwin East Arnhem Katherine NT 

  2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 

Acute post strep glomerulonepritis  5 4 1 1 1 7 4 2 1 1 12 15 

Adverse vaccine reaction  1 8 5 2 6 12 1 1 0 2 13 25 

Amoebiasis  0 0 0 0 1 0 0 0 0 0 1 0 

Arbovirus not otherwise specified 0 0 0 0 1 0 0 0 0 0 1 0 

Barmah Forest virus 0 0 0 0 1 5 0 0 0 0 1 5 

Campylobacteriosis  23 17 4 1 75 60 4 8 12 4 118 90 

Chickenpox 0 5 0 0 12 16 2 2 0 0 14 23 

Chikungunya 0 0 0 0 1 3 0 0 0 0 1 3 

Chlamydia  195 197 19 8 368 323 46 47 59 99 687 674 

Chlamydial conjunctivitis 1 1 0 0 1 3 0 0 1 0 3 4 

Crusted scabies 1 0 0 0 1 0 2 0 1 0 5 0 

Cryptosporidiosis  9 2 1 3 93 26 0 1 9 3 112 35 

Dengue  4 0 0 0 37 23 0 0 0 1 41 24 

Food/water borne disease  0 0 0 0 21 13 0 0 0 0 21 13 

Gastro - related cases  5 0 0 0 1 0 0 0 0 0 6 0 

Gonococcal conjunctivitis 2 0 0 0 0 0 0 0 1 2 3 2 

Gonococcal infection  212 232 17 8 104 91 38 44 71 73 442 448 

Gonococcal neonatal ophthalmia  0 0 0 0 0 1 0 0 0 0 0 1 

Group A strep invasive 5 2 4 1 11 6 1 1 2 0 23 10 

Hepatitis B - chronic  0 0 0 0 3 1 3 2 0 0 6 3 

Hepatitis B - unspecified  2 12 0 0 24 22 4 3 0 0 30 37 

Hepatitis C - new  0 0 0 0 1 1 0 0 0 0 1 1 

Hepatitis C - unspecified  12 9 2 0 42 30 0 0 3 2 59 41 

Hepatitis D  0 0 0 0 2 0 0 0 0 0 2 0 

H Influenzae non-b  1 1 0 0 0 1 0 0 1 0 2 2 

HIV  0 0 0 0 9 5 0 0 0 1 9 6 

HTLV1 asymptomatic/unspecified  0 8 0 0 1 1 0 0 2 0 3 9 

Influenza  3 21 0 2 45 25 1 4 9 1 58 53 

Legionellosis  0 1 0 0 0 2 0 0 0 0 0 3 

Leptospirosis  0 0 0 0 0 1 0 0 0 0 0 1 

Listeriosis  0 1 0 0 0 0 0 0 0 0 0 1 

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

Melioidosis  0 0 1 0 9 13 1 2 2 3 13 18 

Meningococcal infection  1 0 0 0 0 0 1 1 0 0 2 1 

Mumps  0 0 6 0 2 0 0 0 10 0 18 0 

MVE  0 0 0 0 0 0 0 0 0 1 0 1 

Non TB Mycobacteria  0 0 0 0 1 2 0 0 0 0 1 2 

Pertussis  1 3 0 0 52 8 0 0 2 0 55 11 

Pneumococcal disease  5 11 0 0 6 6 0 1 0 2 11 20 

Rheumatic Fever  16 8 0 0 10 7 6 10 5 3 37 28 

Ross River Virus  2 2 0 0 36 59 2 0 3 2 43 63 

Rotavirus  1 39 2 1 2 10 0 20 0 1 5 71 

Salmonellosis  11 18 4 3 230 134 6 9 23 17 274 181 

Shigellosis  10 4 1 0 22 7 7 12 5 5 45 28 

Strongyloidiasis disseminated 1 0 0 0 0 0 0 0 0 0 1 0 

Syphilis < 2y  15 18 0 0 13 5 5 0 11 24 44 47 

Syphilis > 2y or unknown  3 4 0 0 5 8 2 2 0 6 10 20 

Trichomoniasis  201 258 37 20 326 271 169 151 144 133 877 833 

Tuberculosis  3 2 0 0 4 8 2 0 1 1 10 11 

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

Varicella - unspecified 0 0 0 0 3 0 0 0 0 0 3 0 

Vibrio invasive 0 0 0 0 0 0 0 1 0 0 0 1 

Yersiniosis  0 0 0 0 5 3 0 0 0 0 5 3 

Zoster 20 7 4 0 67 60 5 9 5 14 101 90 

Total 770 895 108 50 1,657 1,280 310 333 382 401 3227 2959 
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Ratio of the number of notifications in the 2nd quarter of 2016 to the 5 year mean (2011-15):             

selected diseases 

Ratio of the number of notifications in the 2nd quarter of 2016 to the 5 year mean (2011-15):                  

sexually transmitted diseases 
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Comments on notifications 

********** 

Enteric Diseases 

A large proportion of the increased notifications 

of campylobacteriosis, shigellosis, yersiniosis 

and to a lesser extent, cryptosporidiosis can be 

attributed to the introduction of PCR testing 

which is much more sensitive. In the 2nd quarter 

of 2016, there were 118 cases of 

campylobacteriosis notified compared to the 5 

year mean of 63 cases, an 87% increase. There 

were 45 shigellosis notifications compared to the 

5 year mean of 23, a 96% increase. There were 5 

yersiniosis notifications compared to the 5 year 

mean of 1, a 5 fold increase. 

Cryptosporidiosis 

There were 112 cases of cryptosporidiosis 

notified in the 2nd quarter of 2016 which is 3.2 

times the 5 year mean of 35 cases. Most cases 

were seen in the 0-9 year age group which is 

typical for cryptosporidiosis in the NT. It is 

thought that the continued increased cases were 

possibly due to the unusually hot and humid 

weather experienced in the NT which continued 

well into the ‘dry’ season.   

Salmonellosis 

There were 274 cases of salmonella notified in 

the NT in the 2nd quarter of 2016 which is 2.1 

times the 5 year mean of 131 cases. The 2nd 

quarter of 2016 was punctuated by a number of 

outbreaks of salmonellosis caused by a large 

nationwide outbreak of Salmonella Saintpaul 

caused by contaminated mung bean sprouts. 

There were 97 notifications of this Salmonella 

type during the 2nd quarter. 

Acute Rheumatic Fever  

There were 42 cases of acute rheumatic fever in 

the 2nd quarter. There has been a significant rise 

in the number of cases in Central Australia (CA). 

The cases are not geographically linked and are 

broadly distributed across the CA region. There 

were 19 cases diagnosed in CA. Otherwise the 

rise in cases is not significant for the Northern 

Territory Top End.   

Invasive Group A streptococcal disease 

There were 23 cases of invasive Group A 

streptococcal disease in the 2nd quarter almost 

twice as many as the 5 year mean of 12.4. This is 

interesting given the increase of acute rheumatic 

fever cases and suggests an increase in 

circulating strains of Group A streptococcus. 

There was 1 death. 

Mumps 

The mumps outbreak which commenced in 2015 

continued through the 2nd quarter when 18 cases 

were notified, the usual number being 0–2 cases 

per quarter. The outbreak originated in 2014 in 

WA where there have been over 800 cases. In 

the NT cases have been mainly in the Barkly and 

Katherine regions. Community-based responses 

in the form of enhanced vaccination programs 

have been implemented in some communities. 

Dengue 

In the 2nd quarter there were 41 cases of dengue 

notified compared to the 5 year mean of 16; 

about 2.5 times more than expected. Most of the 

excess cases were acquired in Bali. There is 

likely to have been an increase in dengue 

transmission in Bali from late 2015 

commensurate with an increase in local 

mosquito breeding.    
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Immunisation coverage for children aged 12-<15 months at 30 June 2016 

Immunisation coverage for children aged 24-<27 months at 30 June 2016 

Immunisation coverage for children aged 60-<63 months at 30 June 2016 

Region Number in 

district 

%DTP %Polio %HIB %Hep %Pneumo %Fully 

vaccinated 

Darwin 251 94.0% 94.0% 94.0% 94.4% 93.2% 93.2% 

Winnellie PO Bag 85 92.9% 92.9% 92.9% 92.9% 94.1% 92.9% 

Palmerston/Rural 251 94.0% 94.0% 94.0% 94.4% 93.2% 93.2% 

Katherine 86 91.9% 91.9% 90.7% 91.9% 93.0% 90.7% 

Barkly 25 88.0% 88.0% 88.0% 88.0% 84.0% 84.0% 

Alice Springs 127 92.1% 92.1% 92.1% 92.1% 91.3% 91.3% 

Alice Springs PO Bag 50 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 

East Arnhem 44 97.7% 97.7% 97.7% 100.0% 100.0% 97.7% 

NT 919 93.7% 93.7% 93.6% 94.0% 93.4% 92.9% 

Non-Indigenous (NT) 516 94.8% 94.8% 94.6% 95.2% 93.8% 93.6% 

Indigenous (NT) 403 92.3% 92.3% 92.3% 92.6% 92.8% 92.1% 

Australia 75705 94.1% 94.1% 93.8% 94.0% 93.8% 93.3% 

Region Number in 

district 

%DTP %Polio %HIB %Hep %MMR %MenC %Varicella %Fully 

vaccinated 

Darwin 284 96.5% 96.5% 95.8% 96.8% 93.3% 95.8% 94.4% 92.6% 

Winnellie PO Bag 58 98.3% 98.3% 98.3% 98.3% 96.6% 98.3% 94.8% 94.8% 

Palmerston/Rural 260 94.6% 94.6% 94.2% 95.0% 93.5% 92.7% 92.3% 90.0% 

Katherine 80 98.8% 97.5% 97.5% 100% 92.5% 97.5% 85.0% 81.3% 

Barkly 20 95.0% 95.0% 90.0% 95.0% 90.0% 90.0% 90.0% 90.0% 

Alice Springs 100 96.0% 96.0% 96.0% 97.0% 88.0% 96.0% 87.0% 85.0% 

Alice Springs PO Bag 42 95.2% 95.2% 95.2% 95.2% 90.5% 95.2% 90.5% 88.1% 

East Arnhem 38 94.7% 94.7% 92.1% 94.7% 86.8% 92.1% 86.8% 86.8% 

NT 882 96.0% 95.9% 95.4% 96.5% 92.4% 94.9% 91.5% 89.6% 

Non-Indigenous (NT) 558 95.3% 95.3% 94.6% 95.9% 92.1% 94.6% 91.8% 89.8% 

Indigenous (NT) 324 97.2% 96.9% 96.6% 97.5% 92.9% 95.4% 91.0% 89.2% 

Australia 77693 96.1% 96.1% 95.2% 95.9% 92.8% 95.0% 92.8% 91.3% 

Region Number %DTP %Polio %MMR %Fully 

vaccinated 

Darwin 293 95.6% 91.5% 92.2% 90.8% 

Winnellie PO Bag 79 97.5% 92.4% 92.4% 92.4% 

Palmerston/Rural 219 96.8% 93.2% 94.5% 92.2% 

Katherine 85 100.0% 91.8% 92.9% 91.8% 

Barkly 27 92.6% 81.5% 81.5% 77.8% 

Alice Springs 111 94.6% 93.7% 94.6% 93.7% 

Alice Springs PO Bag 40 100.0% 100.0% 100.0% 100.0% 

East Arnhem 26 92.3% 88.5% 88.5% 88.5% 

NT 880 96.4% 92.3% 93.1% 91.7% 

Non-Indigenous (NT) 546 95.6% 91.8% 92.9% 91.2% 

Indigenous (NT) 334 97.6% 93.1% 93.4% 92.5% 

Australia 78860 96.8% 93.8% 93.8% 93.1% 
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Immunisation coverage at 30 June 2016 

Charles Strebor, CDC, Darwin 

Background information to interpret 

coverage 

Children were assigned to regions based on the 

postcode taken from their Medicare address 

listed in the Australian Childhood Immunisation 

Register (ACIR). Children with a PO Box 

address listed are counted among that PO Box 

postcode. Winnellie PO Bag is postcode 0822, 

which includes most Darwin Rural District 

communities, some East Arnhem District 

communities and some residents of the Darwin 

‘rural area’ who collect mail from the Virginia 

store or Bees Creek. Alice Springs PO Bag is 

postcode 0872, which includes Alice Springs 

District, Nganampa and Ngaanyatjarra 

communities. 

 

The cohort of children assessed at 12 to <15 

months of age on 30 June 2016 were born 

between 1 January 2015 and 31 March 2015 

inclusive. To be considered fully vaccinated, 

these children must have received 3 valid doses 

of vaccines containing diphtheria, tetanus, 

pertussis, and poliomyelitis antigens, either 2 or 

3 doses of PRP-OMP Hib or 3 doses of another 

Hib vaccine, 3 doses of hepatitis B vaccine and 3 

doses of pneumococcal vaccine. All vaccinations 

must have been administered by 12 months of 

age. 

  

The cohort of children assessed at 24 to <27 

months of age on 30 June 2016 were born 

between 1 January 2014 and 31 March 2014 

inclusive. To be considered fully vaccinated, 

these children must have received 

meningococcal C vaccination (given at the 12 

month schedule point), and a second dose of 

measles, mumps, rubella (MMR) and the first 

dose of the varicella vaccination (given in 

combination as MMRV at the 18 months 

schedule point). All vaccinations must have been 

administered by 24 months of age. 

 

The cohort of children assessed at 60 to <63 

months of age on 30 June 2016 were born 

between 1 January 2011 and 31 March 2011 

inclusive. To be considered fully vaccinated, 

these children must have received 4 or 5 valid 

doses of vaccines containing diphtheria, tetanus, 

pertussis antigens, 4 doses of poliomyelitis 

vaccine and 2 valid doses of MMR vaccine. All 

vaccinations must have been administered by 60 

months (5 years) of age. 

Interpretation and comment 

Immunisation coverage rates for NT children by 

regions as estimated by the ACIR are shown on 

page 34.   

 

Children in the NT were less likely to be fully 

immunised across all age cohorts: 12 <15 

months cohort (NT 92.9%, National 93.3%); 24 

to <27 months cohort (NT 89.6%, National 91.3 

%); and for the 60 to <63 months cohort (NT 

91.7%, National 93.1%). 

 

Indigenous children were less likely to be fully 

immunised than non-Indigenous children in the 

12 to <15 month cohort (Indigenous 92.1%, 

Non -Indigenous 93.6%) and in the 24 to <27 

month cohort (Indigenous 89.2%, non-

Indigenous 89.8%) but more likely to be fully 

immunised in the 60 to <63 month cohort 

(Indigenous 92.5%, Non-Indigenous 91.2%). 

 

NT immunisation coverage is lower than the 

national average in all age cohorts in the June 

quarter. The reason for this decrease is unclear 

but historical coverage rates do vary from 

quarter to quarter with the average across the 

year remaining constant or slightly increased in 

the last 5 years. The Immunisation unit will 

review overdue reports and areas of low 

coverage. 

 

Further information about the Australian 

Childhood Immunisation Register coverage may 

be found at: http://ncirs.edu.au/immunisation/

coverage/index.php 

*********** 

http://ncirs.edu.au/immunisation/coverage/index.php
http://ncirs.edu.au/immunisation/coverage/index.php
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Disease Control staff updates July–September 2016 

Top End 

Matthew O’Dwyer has commenced as the 

Surveillance Officer at the Sexual Health and 

Blood Borne Virus Unit. Matthew has come 

from South Eastern Sydney Local Health 

District, Public Health Unit. Emily McGrath 

has joined Clinic 34 Darwin as a Sexual Health 

Nurse until February 2017. Emily was 

previously working at the Emergency 

Department at Royal Darwin Hospital. 

Sheranne Dobinson has also joined Clinic 34 

as a Sexual Health Nurse and is from 

Melbourne Sexual Health. 

 

Annie Black joined the Immunisation Team as 

an Immunisation Nurse Specialist in August 

2016. Annie is a long term Territorian and 

brings with her a wealth of experience, most 

recently with the Infection Prevention and 

Management Unit at the Royal Darwin 

Hospital. Chloe Pelizzo and Kylie Verity have 

returned to work with the NT Immunisation 

Register Team after completing a contract with 

us earlier this year. Casey Speirs has also 

joined the Immunisation team until the end of 

this calendar year.  

 

Gabrielle Watt returned to the Trachoma Team 

in Darwin in July after completing her 

maternity leave. Gabrielle will be sharing the 

Trachoma Coordinator position with Paula 

Wines in Central Australia.  

 

Storm Barrett has taken 6 months leave from 

Medical Entomology to take up a position at the 

water microbiology laboratory with the 

Department of Primary Industry and Resources. 

 

Welcome to the new Medical Officers who 

commenced at CDC Darwin in January. Drs 

Sarah Lord, Thwe Thwe Win, Nurul 

Mohamed Bakri and Jacqueline Murdoch 

are working at CDC on a 6 monthly rotation as 

General Practice registrars. Dr’s Prashanti 

Manchikanti and Jin Yang completed their 6 

month rotation in July 2016. Dr Sarah Lynar 

has replaced Dr Kristen Overton as the 

Infectious Diseases Registrar on a 6 month 

placement at CDC.  

 

Business Manager Siew Kim Chai has taken a 

temporary position in the Department of 

Corporate and Information Services for 6 

months as part of a personal development 

opportunity.  

Central Australia 

Elizabeth (Liz) Delaney has joined the 

Trachoma Team in Central Australia as a Public 

Health Nurse. Liz was previously working in 

Alice Springs Hospital and has a strong interest 

in public health. 

 

Chelsea Lodge, Indigenous Liaison Officer 

(ILO) and Acting Rheumatic Heart Disease 

Register Coordinator started parental leave in 

July. Kelly Anne Kenny started in the ILO 

position in early August. Kelly Anne was 

recently a Family Support Worker with an 

Indigenous Children and Parenting Programme 

in Mount Isa and has held positions in various 

Alice Springs organisations.  

 

Rebecca Payne transferred from Clinic 34 

Darwin to Clinic 34 Alice Springs to replace 

Alice Ishwar on the Syphilis Register while 

Alice is on long service leave.  

*********** 


