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Current concern 

An apparent rise in trachoma among children in 
East Arnhem (EA) has been a recent cause for 
concern. A number of children from one 
community presented with conjunctivitis and eye 
swabs grew a variety of bacteria, including 
coliforms and Haemophilus aergyptius, but some 
were also positive for Chlamydia trachomatis on 
PCR testing. Similar cases occurred in 2 other 
communities. It is believed that the secondary 
infection on top of trachoma was the main reason 
they came to the attention of health services. 
 
Trachoma is essentially a clinical diagnosis and  
clinical examination forms the basis of screening 
programs. Only laboratory confirmed Chlamydia 
trachomatis is formally notifiable to health 
authorities (see Table 1). Routine trachoma 
screening had not occurred for several years in 
many EA communities but the positive swab 
results prompted the Centre for Disease Control 
(CDC) in Nhulunbuy (Gove) to coordinate school-
age screening with local primary health care staff, 
as per Healthy School-Age Kids Program 
guidelines.1  Trachoma screening was performed 
by 3 Registered Nurses with trachoma screening 
experience, using the WHO grading system. The 
overall prevalence of active trachoma in children 
aged 4-15 years in 7 communities was 26% and 
ranged from 17%-38% (see Table 2). By definition 

6 of 7 communities screened are hyperendemic (>20% 
prevalence) and one community is endemic (5-20% 
prevalence). These rates were a surprise, as in the mid 
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1990s, it was believed that the prevalence in 
most EA communities was below 5%, the level 
at which mass screening is not recommended. 
 
Table 1   Notifications of C. trachomatis 

conjunctivitis on PCR by district to 
June 2002 

Table 2     Screening for active trachoma in 
school-age children (4-15 years) in 
East Arnhem 

TF = Trachoma follicles 

TI = Trachoma intense 

*Poor coverage in younger age group 
Screening is planned for 3 further communities. 
 
In response to these findings, all children, 
household contacts and those looking after 
children (carers) are being treated with a single 
dose of azithromycin, as per current Northern 
Territory (NT) CDC guidelines.2 This amounts 

to large numbers requiring treatment, which is a 
logistical challenge due to staffing issues, long 
distances between communities and homelands 
and the mobility of the population. In addition, 
some health education and promotion of face 
and hand washing has been conducted in the 
schools, using the video Jabby’s Friend. 
 
Background to trachoma in the NT 
 
Trachoma is a chronic or recurrent conjunctivitis 
due to C. trachomatis which causes follicles and 
eventually scarring of the inner eyelid. Active 
trachoma has been called a disease of the crèche, 
the preschool and childcare group.3 It usually 
becomes inactive in adulthood but contraction of 
scarred eyelids leads to in-turned lashes 
(entropion) which rub the cornea (trichiasis) and 
can lead to corneal opacification and blindness. 
 
Trachoma is a disease of poverty and poor living 
conditions. It disappeared from Australian cities 
and towns by the 1930s with improved hygiene, 
housing, sewage and water supply. In the 1930’s 
when Professor Dame Ida Mann, renowned 
ophthalmologist, was asked what drugs she 
would prescribe for Aboriginal people with so 
much trachoma, she replied “Drugs? I’d 
prescribe water. If governments were to put 
water on, nobody would have trachoma!”4 In the 
21st century trachoma remains a problem in 
remote communities in the NT and neighbouring 
states. Despite improvements, health related 
infrastructure remains an issue.5 
 
Father Frank Flynn was the first ophthalmologist 
to recognise and treat trachoma in the NT. From 
1982 to 1998 the NT Aboriginal Eye Health 
Committee supported the development of remote 
area eye services through training specialised 
Aboriginal Health Workers, involvement in 
trachoma control programs, support to 
ophthalmology services and funding for mobile 
equipment.6 

 
A review published in 1989 on trachoma 
prevalence data in NT children reported very 
high rates from surveys between 1955-64, i.e. in 
the order of 40-100%.7 Rates appeared to rise 
and then fall prior to the widespread use of 
antibiotics for trachoma and other infections. 
However rates remained relatively high in 
Central Australia and the cattle country of 
Katherine District. It was estimated that there 

District Jan Feb March April May June Total 

East Arnhem 
(from 3 
communities) 

0 12 11 6 3 0 32 

Darwin 
(from 4 
communities) 

2 1 4 8 14 1 30 

Katherine 
(from 2 
communities) 

2 1 0 0 0 0 3 

Alice Springs 
(from 1 
community) 

0 0 0 0 0 0 1 

Barkly 0 0 0 0 0 0 0 

Community/
homelands 

Number with 
follicles 

(TF or TI) 

Number 
screened  

Percentage 
with 

trachoma 

1 28 119 24% 

2 20   118* 17% 

3 46 158 29% 

4 20    92* 22% 

5 49 129 38% 

6 29 131 22% 

7 31 102 30% 

Total 223 849 26% 
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was an average rate of decline in prevalence in 
Top End coastal communities of 2% per annum, 
with rates in 1985 and later in Elcho Island, 
Yirrakala and Numbulwar of 43%, 26% and 
15% respectively. The review postulated that 
within 5-10 years trachoma would probably 
disappear - which obviously has not occurred. 
According to the National Trachoma Eye Health 
Program figures, Top End coastal communities, 
including EA, had the lowest rates of trachoma 
in children in the NT (21% from 1976-1979 and 
15% from 1989-1996).8 
 
Previous attempts to reduce trachoma with 
courses of oral antibiotics and eye drop 
programs were deemed ineffective as they were 
labour intensive and compliance with the many 
weeks of treatment required was poor. In the mid 
1990’s interest in medical interventions was 
rekindled when the antibiotic azithromycin 
became available. Two studies have shown that 
supervised treatment with a single dose of oral 
azithromycin in hyperendemic communities in 
the Katherine District of the NT significantly 
reduced the prevalence of active trachoma.9,10 
Both studies showed similar reductions, 49% to 
19%9 and 44% to 22%,10 after 2-6 months. Rates 
started to rise by 12 months10 and both 
concluded that health promotion and 
improvements in living conditions were 
essential. Re-treatment at 6 months was 
considered desirable as some children may be 
missed leading to re-infection. 
 
A more recent study in a Central Australian 
community11 found a similar prevalence of 
trachoma to that reported in the Katherine 
District studies. The intervention also included 
health promotion activities and single dose 
azithromycin but failed to show a statistically 
significant decrease in prevalence at 7 months 
(40% to 33%). This was attributed to re-infection 
due to a highly mobile population, as 38% of 
children treated were not in the community 7 
months later, and 23% of children screened at 7 
months were newcomers and had not previously 
been treated. The author discussed the need to 
take a regional approach and that this may be 
best done by increasing the capacity of the 
mainstream primary health care system.  The 
study report concluded that there was no reason 
to expect the natural history of trachoma to have 
changed, and at these rates, large numbers of 
adults may require surgery for trichiasis in the 

future to prevent blindness. Ewald suggested a 
prevalence survey of trichiasis in adults over 40 
years would be useful.11 
 
Trachoma screening was included in the revised 
school-age screening schedule in 1998, as part of 
the new Healthy School-Age Kids Program 
(HSAK) and CDC developed guidelines for the 
treatment of trachoma in 1998.2 These guidelines 
acknowledge the SAFE Strategy (Box 1) and 
treatment is based on estimating prevalence from 
school-age screening (Box 2). 

HSAK has been implemented in approximately 
two thirds of communities in the Top End and 
implementation is starting in Central Australia. 
NT CDC guidelines will take into account the 

Box 1   The WHO SAFE Strategy 

• Surgery to correct trachomatous trichiasis. 
• Antibiotics to reduce the reservoir of 

chlamydial infection within the 
community. 

• Facial cleanliness, especially in children. 
• Environmental changes to reduce the 

transmission of trachoma.* 

*Considered the most important. 

Box 2   Current treatment guidelines for 
active trachoma with single dose 
azithromycin 

Assess prevalence rate in school age children 
at annual school screening. 

Hyperendemic areas: prevalence rate above 
20%. 
• Family based treatment and health 

promotion, especially all children and care 
givers. Consider whole community 
treatment in consultation with community 
and consider public health staff resources. 
This aims to reduce the reservoir of active 
infection. 

Endemic areas: prevalence rate 5-20% 
• Treat the cases and all household contacts. 

Non-endemic areas: prevalence less than 
5% 

• Treat the individual case only. 
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recently released national guidelines by the 
Office of Aboriginal and Torres Strait Islander 
Health (OATSIH). As the last decade has also 
seen an ‘epidemic’ of non-communicable 
chronic diseases, treatment of hypertensive and 
diabetic retinopathy have become imperatives 
for outreach ophthalmology services to remote 
communities and attention to trachoma has 
decreased. 
 
Response to perceived increase in 
trachoma 
 
Events in EA led to discussions amongst CDC 
and others, including laboratory staff, an 
infectious diseases physician, ophthalmologist, 
pharmacist, child health nurse, Top End services 
manager and child health policy officer. This left 
more questions than answers. Firstly, were the 
cases found on screening actually trachoma? 
This seems highly likely as all had greater than 5 
follicles, fulfilled the clinical case definition, and 
staff were experienced screeners. Secondly, was 
this an ‘outbreak’ or a resurgence of trachoma 
due to lack of screening and treatment over the 
past 5 years or so, or are rates in fact essentially 
unchanged from 5-10 years ago? This is the first 
time EA CDC has encountered hyperendemic 
trachoma since azithromycin was included in 
CDC protocols in 1998. The cost of medication 
is covered by Section 100, but, the staffing 
implications of this approach are considerable. 
The issue of re-treatment in 6 months was raised 
as were concerns that re-infection would occur if 
neighbouring communities were not screened 
and treated if high rates were found. The role of 
laboratory tests was also discussed and there was 
agreement that they do not have a role in routine 
trachoma screening. However, swabs should be 
used to confirm initial suspected cases. Although 
PCR is sensitive and specific the negative 
predictive value can be low and clinical cases 
may test negative. 
 
Work is in now in progress to review recent 
available published and unpublished data to 
understand more and to better address the 
questions. Guidelines on screening and options 
for community treatments and re-treatment are 
being reviewed. Additionally, subtyping the 
chlamydia is being considered to determine 
patterns of transmission and whether there is 
cross infection with genital types (high rates of 
genital chlamydia infection are present 

throughout the NT). Further work should involve 
liaison with the NT Aboriginal Health Forum  
and contact with OATSIH and the Hollows 
Foundation regarding national approaches to 
trachoma control. 
 
What started as a local concern in EA has 
highlighted a Territory-wide issue and once 
again opened the debate on trachoma screening/
eradication. A coordinated approach is essential 
for community treatment to reduce rates below 
which long term sequelae do not occur and mass 
treatment is no longer required. School-age 
screening for a variety of conditions that may 
affect a child’s ability to learn is recommended 
during the first term of the school year (February 
to April). However, the HSAK Program has not 
been fully implemented across the NT. There are 
resource implications for both screening and 
treatment. Also newer community health centre 
staff may not have the skills to screen and CDC 
staff may need to assist. In addition, community 
discussion, involvement and subsequent 
interventions all take time. Australia is reported 
to be the only developed country still to have 
‘blinding trachoma’3 and this was the rationale 
for the development of the OATSIH guidelines. 
There remains a school of thought that although 
active trachoma remains hyperendemic in many 
communities, it may be a less virulent disease 
and less likely to lead to sequelae. However, as 
there is both reported7 and anecdotal evidence of 
scarring in some children, current guidelines still 
need to be followed. 
 
Summary points on trachoma 

• It is a disease of poverty. 
• It will disappear when hygiene and living 

conditions improve but this may take 
decades. 

• Community screening and treatment has the 
potential to dramatically reduce prevalence. 

• Annual school-age screening should be 
conducted in term 1. 

• CDC can assist with screening and 
management. 
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Canis Familiaris: ‘Mans best friend’?? 
Fatal outcome following a ‘dog bite’ 

Ivor Alexander, CDC Nhulunbuy 

Clinical case presentation 
 
In December 2001, a 27 year old male presented 
to the Emergency Department (ED) at Gove 
District hospital (GDH) gravely ill, complaining 
of severe abdominal pain with a temperature of 
38.2ºC. He had abdominal guarding with 
rebound tenderness and recent diarrhoea. He had 
developed an unsteady gait attributed to a kava 
binge the day before. While being examined he 
had a seizure and vomited ‘coffee-grounds’. 
 
Intravenous lines were inserted and 500 ml 
haemaccel and 1L sodium chloride over 1 hour 
were commenced. Blood was drawn for 
pathology tests, X-rays performed and early 
intubation was required.  At GDH pathology a 
rod shaped bacillus was seen within neutrophils 
on a routine full blood count (FBC) which is a 
rare occurrence. He was transferred by air to 
Royal Darwin Hospital (RDH), 347 nautical 
miles (90 minutes flight time) to the west. 

His case notes documented that in January 2000, 
he had been involved in a motor vehicle accident 
and had been thrown from the vehicle. He 
walked 5 kilometres to a nearby community and 
presented to GDH ED with a flail chest. Fracture 
of ribs 3 to 8 on his left side were noted with 
haemopneumothorax. A splenectomy was 
performed and he was transferred to RDH by air 
where he spent a week in the intensive care unit 
and a further week hospitalised prior to returning 
home. He received both a pneumococcal and 
influenza vaccine after returning to his 
community. 
 
His past history also included having Rheumatic 
Heart Disease for which he had been on 
penicillin prophylaxis, intermittently for some 
time. He was a non-smoker, who enjoyed sport 
and was a football player. 
 
At RDH an abdominal ultrasound was 
performed which revealed both kidneys were 
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swollen and relatively echogenic in keeping with 
the presence of acute renal failure. He was also 
noted to have ascites. An echocardiogram was 
consistent with mild pulmonary hypertension 
and mild tricuspid regurgitation. 

Pathology investigations demonstrated 
neutrophilia with a left shift and marked toxic 
changes. 

WCC:              31.0 x10 ^9/L     (4.0 – 11.0) 
Neutrophils:    12.1 x10 ^9/L     (2.0 - 7.5) 

A range of pathology investigations performed 
on this man demonstrated abnormal findings 
including: 

APTT              159.4 s               (23.0 – 33.0) 
CRP                 272 mg/L           (0-8) 
Amylase          144 U/L              (30 –110) 
AST                 357 U/L              (0 – 40) 
CK                   5106 U/L            (0 – 220) 
CK-B               38 U/L                (> 7.0) 
%CK-B           0.8% 

Suggested level for peak CK-B activity to 
confirm myocardial infarction is: 1. CK-B >7.0 
U/L, and 2. %CK-B > 2.0% (but < 12.5%) 

cTroponin I     5.0 ug/L 
Recommended diagnostic cut-off for acute 
myocardial is: peak cTnI (12-30 hrs post onset 
of chest pain) >2.0 ug/L) 

Serology and cultures for Burkholderia 
pseudomallei (melioidosis) were negative. 
 
His history was suggestive of alternating binges, 
both with kava and alcohol, and a low 
lymphocyte count was consistent with the 
findings of kava drinkers in other studies. He 
died 2 days after transfer to RDH. 
 
Because he was noted to have bacterial rods in 
his blood film, even though the cultures were 
negative at 5 days, the GDH laboratory manager 
sent the cultures to RDH pathology laboratory 
for extended incubation. An organism was 
finally isolated and sent to the Microbiological 
Diagnostic Unit, Melbourne University, where it 
was identified as Capnocytophaga canimorsus, 
an organism associated with dog bites. His 
history showed an incident of dog bite to his 
lower left leg in September 2001, treated with 
antibiotics and daily dressings. There was no 
record of resolution of the wound. 

Discussion 

Capnocytophaga canimorsus, formerly known 
as CDC Group DF2 ( ICD – 9 027.8), can cause 
febrile illness in patients with impaired immune 
systems who have been licked, bitten or 
scratched by dogs or cats. Case-fatality rates 
reported in high-risk groups vary from 4% to 
27%. Cellulitis, fever, septicaemia, purulent 
meningitis, endocarditis, or septic arthritis 
appear after 1 to 5 days.  Splenectomy, chronic 
pulmonary disease and alcoholism are 
predisposing factors. Diagnosis is made by 
finding gram-negative bacilli within neutrophils 
and by isolating the aetiological organism.1 

 
In the USA an estimated 4.4 million animal bites 
occur each year. The annual incidence of dog 
and cat bites has been reported as 300 bites per 
100,000 population.2  The number of dog bites in 
East Arnhemland is unknown but a longstanding 
colleague who has many years experience 
working and living in remote communities in 
East Arnhemland states that when dogs were 
sicker and more feeble in the past, attacks on 
humans were less common. With the so-called 
‘healthy dogs programs’ the animals are now 
fitter and more aggressive, with a concomitant 
rise in attacks against humans (Hartley Dentith, 
CDC Nhulunbuy, personal communication). 
 
Isolation of Capnocytophaga canimorsus is rare 
in the Northern Territory. To determine its 
incidence requires further research. Some 
authorities quote penicillin as the drug of choice 
for the treatment and prevention of infection 
with this organism. 
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Editorial comment 
Lesley Scott, CDC Darwin 

Asplenic patients are at increased risk of 
overwhelming postsplenectomy infection 
(OPSI). Encapsulated bacteria such as 
Streptococcus pneumoniae cause approximately 
90% of OPSI.1 Other organisms including 
Haemophilus influenzae type b, and Neisseria 
meningit idis ,  Escherichia  coli  and 
Capnocytophaga canimorsus are associated with 
serious infection.2 The ability of the asplenic 
patient to mount an adequate immune response 
is affected by age as well as other underlying 
immune suppression. 
 
In the Northern Territory (NT) we use NHMRC 
Immunisation recommendations for individuals 
with functional or anatomical asplenia.  These 
include pneumococcal and meningococcal 
vaccines at 5 and 3 year intervals, respectively, 
as well as Haemophilus influenzae type b (Hib) 
vaccination for children less than 5 years of age. 
For elective surgery, vaccination 2 weeks prior 
to an operation is recommended to ensure an 
optimal immune response.3 
 
National guidelines for the prevention and 
treatment of infection in patients with an absent 
or dysfunctional spleen have been published in 
the United Kingdom (UK).4 These guidelines 
recommend vaccinations (as above) as well as 
lifelong antibiotic prophylaxis. Where lifelong 
prophylaxis is not possible, special emphasis 
should be given to children up to the age of 16, 
to the first 2 years after splenectomy and to 
patients of all ages where there is underlying 
immune dysfunction. The importance of 
educating patients regarding the risk of 
infections and of seeking prompt treatment for 
infections is included in the guidelines. Other 
key points include risks associated with malaria 
infection, animal and tick bites and information 
for travellers. Patients who develop infection 
despite attention to these measures should be 
urgently admitted to hospital for systemic 
antibiotic treatment. 
 
A study of the use and awareness of the UK 
guidelines by GPs, in one district, was done 12 
months after their dissemination.  Patients were 
traced through GP and hospital information 
systems. Of 291 patients who had undergone 
splenectomy, 88 were found that had previously 

not been identified as asplenic by their GP. Their 
GPs were given appropriate patient details so 
that these patients could be offered preventive 
measures. 
 
Currently in the NT we do not know how many 
patients have had splenectomy.  Nor do we have 
any printed information for clients.  
Documentation and recall for vaccination 
depends on individual health services which may 
be paper-based, for example, through chronic 
disease care plans or computer-recall systems. 
GP and community health service knowledge of 
clients at risk of OPSI is unknown. 
 
Difficulties in achieving compliance with 
prophylaxis for clients with conditions such as 
Rheumatic Heart Disease in the NT are well 
known. Similar difficulties are likely to apply 
with asplenic patients. Documentation of 
patients at risk of these conditions in client 
records is needed to enable appropriate 
management of infection when they present to 
health services. 
 
The Department of Surgery, RDH and CDC are 
looking to develop a fact sheet for distribution to 
clients and their GPs after splenectomy. This 
information, given through Aboriginal 
Interpreters and Community Aboriginal Health 
Workers, where appropriate, will assist in 
providing needed information to avoid OPSI. 
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Considerations around an increase of Salmonella Mgulani 
notifications in the Top End 

Paul Armstrong, CDC Darwin and MAE Program, NCEPH, ANU, Canberra 

Background 

Salmonella Mgulani is a relatively rare isolate in 
Australia, comprising approximately 0.5% of all 
salmonella isolates in 2001. In Australia it has 
exhibited a low-grade endemicity in northern 
Queensland since the mid-1980s, but has rarely 
been found in other States or Territories. Non-
human isolates of S. Mgulani have been reported 
from environmental samples (commercial laying 
shed litter, dried milk-powder factory and 
imported peppercorns) as well as from animals 
from Queensland (cane toads, dogs and a brush-
tailed possum) (Joan Powling, National Enteric 
Pathogen Surveillance System, Melbourne, 
personal communication).  In 1999, a cluster of 
42 human cases in New South Wales (NSW) and 
the Australian Capitol Territory (ACT) was 
investigated but no source was identified.1 
Outside of Australia, only two published reports 
of S. Mgulani exist. The first was the initial 
description of the serovar, a human isolate from 
Tanzania2 and the second, a non-human isolate 
from India.3 Prior to the cases in the outbreak 
reported here, only a single human isolate in 
1992 had been reported in the Northern Territory 
(NT). 
 
Description of outbreak 

In April 2001, S. Mgulani was detected in a stool 
sample of a 13 month-old female with bloody 
diarrhoea from Katherine, NT. It was isolated 
from the stools of 3 further cases from the 
Katherine district over the ensuing 6 months. In 
the 3 weeks from October 30 to November 19, 
2001, 14 further cases were notified in the Top 
End and an outbreak investigation was initiated, 
coordinated by the Centre for Disease Control, 
Darwin. The epidemiological curve is shown in 
the Figure. From the November outbreak 13 of 
14 cases, and 3 of 4 sporadic cases from earlier 
in the year, were interviewed by phone using a 
standardised food history questionnaire adapted 
from one developed by the Victorian State 
Government Department of Human Services.4 
The questionnaire comprised 10 pages and each 
interview took approximately 30 minutes to 
complete. Information gleaned included 
demographic data, symptomatology, a travel 

history, animal contact, details regarding contact 
with others with a similar illness, an extensive 
history of foods eaten in the 2 weeks prior to 
illness onset, and a description of any functions 
that the case had attended prior to the illness. 
 
Figure     S. Mgulani notifications by month 

and district 

Epidemiological findings 

The mean age of cases was 11 years (range 4 
months to 48 years) with 53% less than 5 years 
and 24% less than 1 year. There was a slight 
preponderance of females (59%) and 2 of 17 
(12%) were Aboriginal (ethnicity unknown in 1 
case). There were 7 cases detected in the 
Katherine District (5 urban, 2 rural), 7 in Darwin 
Urban, 2 in Darwin Rural, and 2 in East 
Arnhem. The mean duration of illness was 19 
days (range 2-84 days). Predominant symptoms 
were abdominal pain (88%), fever (69%), 
anorexia (69%), and diarrhoea (63%) with 3 of 
16 having bloody diarrhoea. A history of travel 
within 2 weeks of illness onset was found in 2 
cases; a 1 year-old child had been to Bali and a 
45 year-old female had travelled to northern 
Queensland. The food history questionnaire did 
not generate any plausible hypothesis of a food 
point source and a case-control study was 
therefore not conducted. Rather, a watchful 
waiting approach was adopted but no further 
cases were identified. 
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Discussion 
 
The NT has the highest rate of salmonellosis 
notifications of any State or Territory in 
Australia, yet documented foodborne outbreaks 
are rare.5 The majority of notifications are 
regarded as sporadic, presumably contracted 
from environmental sources rather than from a 
particular food item, and related to factors 
associated with social disadvantage such as poor 
sanitation and water supply, overcrowding, poor 
access to healthcare, and lack of formal 
education. 
 
It was the rarity of the serovar S. Mgulani in the 
NT which made clustering of the cases more 
apparent and alerted us to this outbreak of 
salmonellosis. There were 2 distinct cluster 
patterns noted, i.e. the sporadic cases earlier in 
the year confined to a localised geographical 
area and the 14 cases closely spaced in time in 
November. The second pattern clearly suggested 
a point source, however, none was found. 
 
So what were the factors in this outbreak that 
worked against finding a source? The first is the 
diversity of the cases themselves, whereas 
commonality amongst cases is the important 
feature in the search for a source. 
Geographically, the cases were widely spread 
among both urban and remote communities 
across 3 health districts. The age range was 
wide, from infants who were almost exclusively 
breast fed to middle-aged adults, and did not 
differ from the age range of all salmonellosis 
cases in the NT. Cases came from both 
Aboriginal and non-Aboriginal groups. The food 
history questionnaire did not reveal any food 
items that were eaten by a larger proportion of 
cases than would be expected. This may be 
because of deficiencies in the questionnaire or 
how it was implemented, or difficulties in recall 
of foods eaten by the cases related to the length 
of time between symptom onset and time of 
interview. 
 
The second reason relates to timeliness of 
salmonella notifications in the NT. Between 50 
and 75 different salmonella serovars are isolated 
in the NT each year. Serotyping results are 
necessary to establish an outbreak unless, of 
course, the case in question is clearly linked 
epidemiologically to other known cases. There is 
no salmonella reference laboratory for 

serotyping in the NT due to the prohibitive costs 
involved for such a small population, and all 
isolates are sent interstate. Therefore, the lag-
time between isolating the organism and 
receiving the serotyping results is longer than in 
other jurisdictions. Not only does this make food 
histories less reliable and lessen the ability of the 
environmental health team from having an 
important impact, it also results in a risk that the 
number of cases may have reached a high level 
(or else the outbreak may be over), before public 
health action can intervene. At the time of the 
outbreak, the microbiological laboratories in 
Darwin agreed to improve the turnaround time 
by temporarily increasing the frequency of 
sending their salmonella isolates to reference 
laboratories interstate. This certainly enhanced 
our surveillance of this organism but in this 
instance, because of the time lag in identifying 
the outbreak, was instituted in its latter stages 
and was therefore of limited usefulness. The 
monetary cost of this enhanced surveillance 
would be hard to justify outside of an outbreak 
setting. 
 
The third major reason is there is very little 
written about S. Mgulani that may have given us 
investigative hints. It obviously enjoys a tropical 
ecological niche but exactly what it is, and why 
it is largely confined to northern Queensland, has 
not been studied. The investigation of the only 
other documented outbreak, in NSW and ACT in 
1999, also failed to find a source. Although it 
has been found in a variety of environmental 
sample types, these have not been collected in a 
systematic fashion and there can be little inferred 
from them. The organism had been isolated from 
Queensland cane toads a decade ago, and this led 
to an attractive early hypothesis that the 
appearance of the organism was associated with 
the arrival of cane toads to Katherine, NT. This 
hopeful and novel explanation was abandoned 
when it eventuated that the majority of cases 
came from areas not yet invaded by the cane 
toad. 
 
As this outbreak was confined to the NT, it is 
unlikely that the source of the organism was a 
foodstuff distributed further afield. When this 
type of pattern is evident in an outbreak setting, 
the major investigative effort should be directed 
towards searching for a source that is peculiar to 
an area. A feature of food purchasing patterns by 
inhabitants of urban centres of the NT is that it is 
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highly centralised – foodstuffs are bought from a 
small number of large stores that source the bulk 
of their produce from interstate. The food history 
questionnaire should be tailored to include 
questions regarding the small number of food 
types from these stores that are sourced locally, 
such as fresh meat/poultry, and some fruits/
vegetables. Other lifestyle factors that may be 
relevant in the Top End that should be kept in 
mind include food ingestion at the various 
regular markets, frequent picnics and barbecues, 
and contact with local fauna. 
 
In summary, this report describes the 
investigation of a cluster of cases of illness 
caused by S. Mgulani, a serovar rarely seen in 
the NT. It initially exhibited features consistent 
with an environmental source, but later the 
epidemiological pattern more closely resembled 
a point source outbreak, although none was 
found. It highlights some difficulties in 
investigating salmonellosis outbreaks in the NT 
and suggests ways in which future outbreak 
investigations may be tailored to local lifestyle 
factors. Efforts will be made in the coming year 
to improve salmonellosis outbreak detection and 
investigation. 
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************* 

Removal of 5th dose OPV from the vaccination schedule 

The National Health & Medical Research 
Council has recently endorsed the 
recommendation that the 5th dose of oral 
poliomyelitis vaccine (OPV) be removed from 
the Australian Standard Vaccination Schedule.  
This dose was previously recommended at 15-19 
years, to be given at the same time as adult 
diphtheria and tetanus (ADT) vaccination. 
 
There is no evidence that a 5th dose of OPV is 
necessary to prevent poliomyelitis.  One dose of 
OPV produces immunity to all 3 serotypes of 
wild poliomyelitis in approximately 50% of 
recipients, and three doses in over 95%.  
Immunity is probably life long, particularly after 
a 4th, or booster dose.  The requirement for a 5th 
dose was based on a study that showed waning 

antibody levels in 12 year old Australian school 
children, but antibody levels were measured 
using a relatively insensitive test. 
 
Additionally, there is no epidemiological 
evidence that a 5th does of OPV is needed to 
increase herd immunity, and it is not 
recommended in almost any other country.  The 
whole of the Americas, the Western Pacific 
region, and most recently all of Europe have 
been declared polio-free, indicating that the 5th 
dose requirement is unlikely to be necessary to 
prevent disease transmission. 
 
The 5th dose due at 15 years on the Northern 
Territory Vaccination Schedules is therefore no 
longer required and should not be given. 

************* 
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Antimicrobial resistance in health care settings 

Medical practitioners whose practice includes 
prescribing antibiotics, are well aware of the 
rising concern of the emergence of antibiotic 
resistance in Australia and worldwide. 

A concerted effort is needed to combat this 
progressive loss of antimicrobial capacity. 

The Centers for Disease Control and Prevention 
in Atlanta, USA, have recently launched a 
campaign to prevent antimicrobial resistance in 
healthcare settings. The campaign centres around 
4 key strategies of preventing antimicrobial 
resistance emerging in the healthcare setting and 
they include: 
1. Preventing infection 
2. Diagnosing and treating infection 

effectively 
3. Using antimicrobials wisely, and 
4. Preventing transmission of drug-resistant 

pathogens. 

Twelve specific action steps have been derived 
from evidence-based guidelines and 
recommendations from CDC Atlanta and other 
organisations. They are very straightforward and 
if put into everyday practise will be extremely 
useful in protecting patients and preventing 
antimicrobial resistance in healthcare settings. 

These action steps are as follows: 

ACTION STEP 1: Vaccinate 
• Get influenza vaccine 
• Give influenza/Streptococcus pneumoniae 

vaccine to at-risk patients before discharge 
 
ACTION STEP 2: Get the catheters out 
• Use catheters only when essential 
• Remove catheters when no longer essential 
 
ACTION STEP 3: Target the pathogen 
• Culture appropriate specimens from the 

patient 

• Target empiric therapy to likely pathogens 
• Target definitive therapy to known pathogens 
 
ACTION STEP 4: Access the experts 
• Consult infectious diseases experts and 

clinical microbiologists for patients with 
serious infections 

 
ACTION STEP 5: Practice antimicrobial 
control 
• Engage in local antimicrobial control efforts 
 
ACTION STEP 6:  Use local data 
• Know your antibiogram - contact Gary Lum 

(glum@gazpath.com) for details 
 
ACTION STEP 7: Treat infection, not 
contamination 
 
ACTION STEP 8: Treat infection, not 
colonisation 
 
ACTION STEP 9: Know when to say “no” to 
vanco(mycin) 
 
ACTION STEP 10: Stop antimicrobial 
treatment 
• When infection is treated or unlikely 
 
ACTION STEP 11: Isolate the pathogen 
• Use standard infection control precautions 
• Conta in  in fec t ious  bod y f lu ids 

(airborne/droplet/contact precautions) 
• When in doubt, consult infection control 

experts 
 
ACTION STEP 12: Break the chain of 
contagion 
• Stay home when you are sick 
• Keep your hands clean 
• Set an example! 

For more information on CDC Atlanta’s Campaign to prevent resistance in healthcare settings go to: 
http://www.cdc.gov/drugresistance/healthcare. 
Information regarding this campaign was downloaded from: 
http://www.cdc.gov/od/oc/media/pressrel/r020326.htm on 09/04/2002. 
The following sites offer the Australian government perspective: 
http://www.health.gov.au/pubhlth/strateg/jetacar/ 
http://www.health.gov.au/nhmrc/eagar/contents.htm 

************* 
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VRE or not VRE – "Always ask twice...or thrice..." 
Gary Lum, Director of Pathology, Royal Darwin Hospital 

Background 

Vancomycin Resistant Enterococci (VRE) are 
bacterial pathogens that have been found world-
wide. We have only had 2 isolates in Darwin 
since 1995 and neither was a healthcare 
associated infection. 

VRE have caused healthcare associated 
infections in other hospitals in Australia; notably 
there was a significant outbreak of a 
Enterococcus faecium (VanB phenotype) at 
Royal Perth Hospital in 2001. This outbreak 
virtually crippled the hospital, closing their 
intensive care unit (ICU) and other clinical 
areas. The effects of the outbreak continue today 
with further cases/contacts being found. 

These bacteria are present in the gastro-intestinal 
tract and therefore easily disseminated in a 
hospital.  Every time a colonised/infected patient 
opens their bowel, microorganisms are 
dispersed.  Infections caused by these organisms 
can also be difficult to treat and manage. Not 
only is antimicrobial therapy problematic, but 
good infection control practices MUST be 
adhered to.  Failure to comply with appropriate 
infection control standards could cause a major 
loss of hospital services. Unlike other 
metropolitan hospitals, we have virtually no 
back up for critical care patients. 

Case in point 

The patient in question was transferred to Royal 
Darwin Hospital (RDH) from Wyndham in 
Western Australia (WA) on 18  April 2002.  At 
the time we were not informed of the patient’s 
infection control status. Within a day of learning 
about this patient the Royal Perth Hospital’s 
(RPH) Microbiology Department was contacted 
and asked for relevant results with respect to 
VRE. There were no results in the pathology 
information system (PIS).  This information was 
communicated to ICU and infection control. 

Late in the afternoon on Friday 26 April, the 
renal team was informed the patient had been 
screened at RPH and a stool specimen had 
grown E. faecium (VanB phenotype). 

The RPH Microbiology Department was 
recontacted and they confirmed there were 
apparently no VRE results in the PIS.  Another 
request to search further was made, in light of 
the information received by the renal team.  This 
request led to a referral to an Infection Control 
scientist, who confirmed that a stool specimen 
from 13 March 2002 had grown E. faecium 
(VanB phenotype).  It became clear that there 
are two microbiology databases at RPH. The 
“Microbiology Alert” database contained the 
relevant screening results. 

This patient had a significant AV fistula 
infection with Staphylococcus aureus.  It was 
severe enough to require surgery and intensive 
care.  Appropriate ICU management meant she 
was discharged to the renal ward.  She had spent 
about 24 hours in the renal ward before her VRE 
status was known where upon she was 
transferred to an isolation room in 4B. 

She subsequently grew an E. faecium (non-
VRE) from blood leading to further concerns.  
Sadly she died during this admission. 

What was learnt? 

All patients transferred from WA should be 
investigated carefully. The referring doctors 
must be asked if the patient has been through 
RPH and what the patient’s “micro alert” status 
is. On arrival at RDH, such patients should be 
brought to the attention of the Infection Control 
Nursing Director who can coordinate subsequent 
action. 

It is clear that a rational screening process 
should be discussed early, and if deemed 
necessary, employed carefully.  The extent and 
type of screening needs to be determined early 
and consultation with all relevant staff must 
occur. It is imperative that a clinical 
microbiologist gets involved from the outset 
because screening will require significant 
coordination and cost, as occurred in this case. 

************* 
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Update on Top End community fighting TB 
Vicki Krause, CDC Darwin 

The last issue of the Bulletin chronicled a recent 
outbreak of tuberculosis (TB) in a Top End, 
Katherine area community of about 1100 
residents where 8 cases (including 2 deaths) had 
occurred since November 2001, with 5 cases 
found by contact tracing. Contact investigation 
was extended to a community screen in February 
2002 where no smear positive pulmonary TB 
cases were found but several suspect cases were 
identified. Three of these suspects, all children, 
cultured Mycobacterium tuberculosis and were 
started on directly observed treatment (DOT) 3 
times weekly for their TB. A 4th case, an infant, 
was smear and culture negative but Mantoux 
positive with chest X-ray changes consistent 
with TB. Further investigation revealed that the 
infant had also been a household contact at 
varying times with the index case. These 
findings and response to anti-TB treatment 
confirmed a clinical diagnosis of TB. 
Additionally, a child close contact who had 
initially been evaluated to have latent TB 
infection (LTBI) was, on a follow up chest X-
ray, diagnosed with active TB disease and 
started on full anti-TB DOT.  All 5 additional 
cases, with ages ranging from 6 months to 10 
years, were diagnosed very early in their disease 
process and were unlikely to have been very 
infectious. There is one further suspect case 
awaiting the results of a lymph node biopsy. All 
11 TB patients have been successfully receiving 
their anti-TB drugs via DOT with several 
nearing completion. 
 
In addition to the DOT for the TB cases, the 
community health centre staff have been totally 
committed to supervising 3 times weekly 
isoniazid LTBI treatment, and staff and patients 
can boast a 98% (31 of 32) compliance rate.  A 
further 50 patients have been identified to start 
DOT LTBI treatment. One of the Registered 

Nurses (RNs) dispenses the medications and the 
Aboriginal Health Workers administer, directly 
observe and record the treatments. A part-time 
driver known to the community assists in 
transporting patients to the clinic. A community 
worker is being employed to assist with the extra 
workload. 
Additional activities have included the Katherine 
CDC, TB team (1 Medical Officer (MO) and 2 
RNs) spending 2½ weeks in the community 
assisting in further contact tracing follow up 
activities eg 2nd round Mantoux testing and chest 
X-rays and patient and family TB education. 
Also in June a day was dedicated to continued 
TB education and awareness for the clinic staff 
and the community. A BBQ was held for the 
community in recognition of the actions the 
community had taken to address the TB problem 
and to provide a venue for TB education and 
questions to be asked by community members of 
health staff (2 TB MOs and 1 TB RN attended 
from CDC). The TB video produced for 
Aboriginal communities, “TB SICKNESS, 
HOW DO WE STOP IT?,” was shown and TB 
information distributed. The council president 
viewed the TB video and requested (and 
received) a copy to share with other council 
members and residents. 
 
This community has been exemplary in their 
effort and commitment to support the work that 
has been needed to address the TB situation in 
their community. Likewise the local CDC TB 
control team have worked very well with the 
community in supporting and coordinating 
control efforts. Both the community and CDC 
TB control appreciate that the work will have to 
continue for the next several years to prevent TB 
disease and transmission in their community. 
Making sure they are supported to carry out this 
work is a basic public health responsibility. 

************* 
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Case finding and contact tracing - Fundamentals needed for good 
communicable disease control 

Vicki Krause, CDC Darwin 

Case finding 

In the broader sense 

Case finding in its broadest sense is the process 
of identifying all those in a population who have 
a certain disease. In doing so the extent of a 
disease, that is, the absolute number of cases in a 
population is identified and surveillance 
information can be gathered. For communicable 
diseases, case finding can include subclinical 
infection and a spectrum, varying by disease 
entity, from very infectious to non-transmissible 
disease. Means of detection can include 
laboratory and clinician notification and active 
screening of contacts and other populations 
deemed ‘at risk’.  Risk may be due to individual 
characteristics such as age and behavioural 
activities or location, for example, place of work, 
household, neighbourhood and community, or 
co-morbidities such as diabetes mellitus.  
Hospital data, death certificates and patient 
records can also assist in case finding. 

The more effort put into case finding the more 
accurate and complete the data will be. The use 
of either prospective or retrospective case 
finding methods will affect case numbers, 
validity and accuracy. Prospective methods may 
provide more accurate and comprehensive 
information while retrospective case finding 
allows large populations to be assessed over a 
relatively short period of time. Serum stored for 
other purposes may be useful when analysed 
retrospectively for newly recognised or 
emerging infections when a sensitive and 
specific test is developed. Examples include 
serum from transplant patients with pneumonia 
to detect legionella, or from those who died with 
encephalitis to check for specific arboviruses or 
lyssaviruses not previously considered. Diseases 
that have resolved without treatment or that were 
fatal and undetected in life may be identified. By 
fully identifying the extent of, and risk factors 
associated with a disease, appropriate preventive 
measures and resources can be put in place. 

In the narrower or immediate sense 

Case finding in its narrower or more immediate 
sense refers to finding cases for prompt 

preventive public health action. This activity is 
aimed at reducing the interval between the onset 
of disease and transmission to others, curing or 
isolating cases as appropriate and achieving the 
best outcome for the individual and contacts. 
Infectious disease laws created at the end of the 
19th century in response to the discovery of 
bacteria causing disease were aimed at 
controlling transmissible infections that caused 
suffering and death. This empowered 
governments to track down sufferers of disease 
and to remove them from community contact. 
On notification, the health authority was given 
the power to ‘case find’ and isolate patients. 
Therefore, new knowledge about infectious 
diseases ultimately legitimised the power of the 
state to override the freedom of the individual 
for the good of the community. 

Passive and active 

Traditionally, case finding has been divided into 
passive and active methods. The term ‘passive 
case finding’ describes a situation when the first 
initiative to seek a diagnosis is by the patient 
self-presenting to a health care facility. This 
method relies on an intact and well-informed 
health infrastructure for diagnosis and treatment. 
‘Active case finding’ by contrast, is when health 
care providers take the first initiative to identify 
individuals or patient contacts with infection or 
disease. 
 
Methods of active case finding for recent Ebola 
virus cases in Africa included house to house 
searches, review of hospital and dispensary logs, 
interviewing hospital personnel, retrospective 
contact tracing and direct follow-up of suspect 
cases. 
 
During a 1999 typhoid outbreak involving 
passengers recently on-board an international 
Pacific Island cruise, the first 3 cases self-
presented (passive case finding) and were linked 
to a Papua New Guinea day trip. This led to a 
national response of active case finding of 
passengers, and a further 9 laboratory confirmed 
typhoid cases were identified. The 
Communicable Disease Network Australia 
(CDNA) released a National Health Alert and 
health departments where passengers were 
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resident worked together in their case finding 
activities. This emphasised the need for 
collaboration, cooperation and a ready structure 
to be in place between states and indeed within 
the region (in this instance including New 
Zealand and Papua New Guinea) for successful 
public health prevention measures. 

Evaluation 

The process of case finding, passive or active, 
needs to be examined to find weaknesses or 
delays to address and optimise future case 
identification. For example, the percentage of 
GPs not taking a sexual history and hence not 
finding sexually transmitted diseases (STDs) 
could be reviewed. If found to be high, 
educational packages on “How to discuss sexual 
health with patients” could be provided, 
increasing GPs’ likelihood of passive case 
finding. Reviewing contact tracing (active case 
finding) procedures around pulmonary TB cases 
may reveal that it is not done or not done in a 
timely fashion according to best practice 
standards, and appropriate action can be taken. 

Cost effective 

The type of case finding methods employed are 
guided by cost effectiveness of the activity and 
by the resources available. In general, only when 
there is a stable health structure and sufficient 
resources to satisfactorily deal with presently 
identified disease cases should ways to increase 
case finding be explored. 

Contact tracing 

Contact tracing as an active case finding method 
is an essential component of control for certain 
diseases (see Table) and relies on prompt 
notification of the disease. 
 
Definitions 

To understand contact tracing one needs to know 
some terminology such as: 

• The index case is the original person 
identified with the infection. 

• The infectious or communicable period is that 
period (days, weeks or months) of risk of 
transmission of infection from person to 
person, animal to person, person to animal or 
arthropod which varies with diseases and can 
begin during the incubation period. 

• The incubation period is the time (in hours, 
days, weeks or months) from the first 
effective exposure to the infectious agent, to 
the first appearance of symptoms. 

Table   Notifiable diseases that may require 
contact tracing as part of the public 
health response 

* NT notifiable, but not nationally 
+ Not required in all cases 
# In co-travellers 
 
Contact tracing is the process of identifying 
relevant contacts of a person with an infectious 
disease and ensuring that they are aware of their 
exposure. Those who are defined as ‘contacts’ 
depends on the disease and its mode of 
transmission. For STDs it is a person who has 
had sex with the index case (with at-risk sexual 
practices varying for different diseases). If the 
organism is also a blood-borne infection, for 
example, HIV or Hepatitis B virus, then one who 
shares injecting equipment with the index case is 
a contact.  For measles, a contact shares the 
same breathing space for a very short period 
with the index case, while for pulmonary TB, a 
more prolonged exposure to aerosols is required 

 Acute post-streptococcal 
glomerulonephritis* 

Leprosy 

Campylobacter enteritis+ Lymphogranuloma 
venereum 

Chancroid Malaria# 

Chlamydia Measles 

Diphtheria Meningococcal infection 

Donovanosis* Pertussis 

Gonococcal infections Poliomyelitis 

Haemolytic Uraemic Syndrome Rubella 

Haemophilus influenzae 
infection* (invasive) including 
Haemophilus influenzae type b 

Salmonellosis+ 

Hepatitis A Shigellosis+ 

Hepatitis B Syphilis 

Hepatitis C Trichomoniasis* 

Hepatitis D Tuberculosis 

Hepatitis E Typhoid 

Human Immunodeficiency 
Virus 

Yersiniosis+ 
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to qualify.  The degree of infectiousness of, for 
example, an index case with pulmonary TB (i.e. 
whether the case is smear negative or positive 
for acid-fast bacilli or has cavitary disease or 
not) will also influence the decision. 

Contact tracing can lead to considerable 
community concern in response to e.g. TB and 
meningococcal cases or to individual concern 
when e.g. contacts of STD cases are traced. 
These concerns need to be taken into account by 
those planning and carrying out contact tracing 
activities. Decisions about the extent of contact 
tracing should be guided by sound clinical and 
epidemiological indications. 

Aims and Objectives 

The aims and objectives of contact tracing are: 

• To interrupt the transmission of the infection. 

• To identify those infected by the index case 
who may benefit from treatment, which may 
include minimising complications (e.g. PID 
from STDs). 

• To identify the source of disease for the index 
case. 

• To provide individual counselling to affect 
sustained behaviour change among those at 
increased risk of infection. 

• To identify and reach populations at 
particularly high risk of infection and to 
influence community norms. 

• To provide preventive measures and 
education. 

Therefore, contact tracing can be used to impart 
information, to offer immunisation and/or to 
provide prophylaxis where necessary. 
Occupational exclusion may be necessary if a 
contact is e.g. a food handler, a childcare or 
health care provider or if the disease is zoonotic. 

Risk of infection 

The estimated risk of infection should guide the 
priority, rapidity and thoroughness of contact 
tracing and therefore initially a list of contacts 
needs to be obtained and categorised. 
Establishing the risk of infection in contacts is, 
however, hotly debated. Evidence based disease 
specific national guidelines produced by 

subgroups of the CDNA and Australian 
Technical Advisory Group on Immunisation 
(ATAGI) provide sections on how to establish 
the priority of ‘who is at risk’ e.g. for 
meningococcal disease, pertussis and measles.  
State/Territory TB Control Manuals provide this 
guidance for TB cases, often with helpful 
algorithms. These are available on the 
Commonwealth Department of Health and 
Ageing website (http://www.health.gov.au) and 
State/Territory linked sites, respectively. 

Methods of controlling the spread of TB, for 
instance, include effective treatment of active 
cases and contact tracing to identify others with 
disease so they can be treated. Case finding also 
identifies those who are infected for preventive 
therapy or treatment of latent TB infection 
(LTBI).  In fact, apart from prompt diagnosis 
and treatment of patients with active TB, contact 
tracing is the single most important component 
of TB control. For a child with TB it is 
imperative that contact tracing occur to identify 
the index case, which is usually an adult. When 
considering the level of risk-of-infection, very 
smear positive cases are most infectious and the 
closest contacts are the most at risk and require 
thorough tracing. Graded approaches to tracing 
include widening the tracing only if cases are 
found in the highest risk contacts.  This has been 
referred to as ‘the stone in the pond’ or 
centrifugal investigation. Screening of contacts 
with less exposure and therefore less risk of 
disease may be ineffective and very costly. The 
cost effectiveness of contact tracing depends not 
only on the risk of TB disease in the contacts 
screened, but also the speed with which the 
treatment of LTBI is achieved. In the case of 
HIV, contact tracing to help identify ‘super-
spreaders’ may be seen as a high priority to 
contain the epidemic. 
 
The rapidity or necessity to carry out contact 
tracing (e.g. ‘as soon as possible’ or ‘not 
required’) is often dependent on the incubation 
times and period of communicability of the 
infectious organism. 
 
Underlying principles 

Contact tracing should be performed in the 
context of a comprehensive control program for 
that specific disease and mindful of the 
potentially serious medical, social, public health, 
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legal and ethical issues involved. Contact tracing 
should be voluntary and without coercion. 
Confidentiality should be respected and 
extended to all written and database records. 
Where home visits are necessary, the use of 
incognito cars may be considered. Index case 
anonymity is protected unless permission for 
release of identity is given. Contact tracing 
should be undertaken only with culturally 
sensitive support services - and this needs to be 
monitored. Contact tracing undertaken 
insensitively or inexpertly could serve to 
alienate individuals and communities, 
countering the objectives. 
 
The process of contact tracing may appear to 
interfere or threaten the private relationship 
between a doctor and his or her patient and this 
relationship needs to be guarded and respected 
at all times. Follow up of cases should be done 
with the knowledge and cooperation of the 
doctor ordering the test/considering the 
diagnosis. In this age of legislated laboratory 
notification and group practices it is often the 
case that the health department will have 
knowledge of a notifiable disease diagnosis 
before the ordering doctor. It is always the 
health department’s responsibility to first 
contact the doctor or health care provider who 
requested the test or made the diagnosis before 
there is any involvement by the department or 
other services with the index case or contacts. 
The primary care provider should wherever 
possible be the one to provide the patient with 
the reasons for the referral to other services. For 
some diseases the primary care providers will 
bear the responsibility for ensuring contacts are 
informed, assessed and counselled. For others, 
specialist services such as public health units, 
TB control units or sexual health units, will 
coordinate and oversee detailed risk assessment 
and contact tracing activities. The process needs 
to be thorough and can be very time consuming. 
 
Contact tracing raises complex ethical issues 
since a balance is needed between respecting 
rights, preserving confidentiality, protecting 
public health, meeting legal obligations, and 
providing the best care for patients and contacts. 
‘Balancing the duty to warn, the duty of 
confidentiality and the duty of care is the key to 
effective contact tracing’. 
 
Contact tracing with intervention does not 
always avert disease. Information needs to be 

given to contacts or guardians with the proviso 
that disease may still occur despite perfect 
compliance, and early recognition of signs and 
symptoms of disease are needed. 
 
Program evaluation 
 
Quantitative and qualitative assessment of any 
contact tracing program should be undertaken. 
Quantitative measures include the number of 
index cases and contacts identified, the 
proportion of contacts traced and managed, the 
prevalence of infected persons among contacts, 
the cost of the program and the speed or 
timeliness of contact tracing. Qualitative 
measures around  contact tracing include the 
acceptability to the index case, contacts and 
service staff, the compliance of participants and 
community perceptions e.g. regarding 
confidentiality. 
 
Quality assurance of the contact tracing process 
includes updating and inservicing around 
policies, procedures, training and resources and 
assessing service delivery and outcomes. 
 
Regarding evaluation, there is good evidence 
that partner notification (partner notification has 
become synonymous with contact tracing with 
STDs) is a useful means of newly detecting 
infections, though it is less successful in 
homosexual men. Differences in female 
gonorrhoea incidence observed in England and 
Wales to that in France could be attributed to 
differences in contact tracing policies between 
the countries, or to differences in sexual 
lifestyles. Mixing strategies (e.g. screening 
young women for chlamydia and contact tracing 
the male partners of positive females) has been 
shown to have merit. 
 
Special situations 
 
Contact tracing sometimes goes beyond State 
borders, (such as with airline-associated cases of 
TB and measles) and may be country-wide or 
international. This emphasises the need for well 
recognised and linked public health units not 
only within a State or Territory but nationally, 
regionally and internationally. It becomes 
particularly important when boundaries between 
countries are blurred (e.g. TB in the Torres Strait 
Islands and PNG) or when there is frequent 
travel between countries (e.g. Australia and East 
Timor). 
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Another special situation is ‘co-traveller’ contact 
tracing as occurs for cases of malaria where one 
traveller in a group is infected and it is 
recognised that others in the group are at 
increased risk of disease and warrant follow up. 
 
Summary 
 
The prevention, treatment and control of 
communicable diseases are dependent on the 
cooperation of clinicians, patients and the public 
health system. The importance of notification, 
which contributes to case finding and contact 
tracing, is reflected in it being a legal 
requirement of all medical practitioners and/or 
laboratories to notify specific diseases. It reflects 
the high priority given to the ‘good of the 
community’. 
 
Continuing issues 
 
• Health care providers need to be given timely 

surveillance information (local, state, 
national and international) to recognise those 
populations most at risk for successful 
passive case finding and appropriately 
targeted active case finding. 

• Continued training and support of public 
health education in contact tracing, field 
testing, transport of specimens, and 
epidemiological skills in investigating 
person-to-person outbreaks is necessary. 

• Local, national, regional and international 
networks need to be built, maintained and 
trialed to assure appropriate case finding and 
contact tracing can be implemented, 
especially in the face of emerging infections 
and threats of pandemics. 

• Sufficient resources for training at a primary 
care level and in some instances at the 
specialist services level (e.g. for TB and 
STD) are required to carry out culturally and 
socially appropriate contact tracing by well 
informed staff. 

• Confidentiality is paramount to secure 
cooperation and confidence of persons with 
disease or with the risk of infection. 
Therefore strengthening statutory guarantees 
of confidentiality supports the effectiveness 
of contact tracing outcomes for all involved. 
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Combined analysis of two ACIR cohorts of NT children 
aged 12 to < 15 months 

Samantha Bullen and Christine Selvey, CDC Darwin 

Background 
 
The Northern Territory (NT) has a large 
geographical area and a small population 
(approximately 196,000). Around 40% of NT 
children under 7 years are Indigenous, compared 
with 28% of the total NT population. Over 80% 
of all Indigenous people live in remote 
communities. In the NT there are 639 discrete 
Aboriginal communities most of which are 
remote and only 64 (10%) of these have over 
200 residents. The NT has 53% of all discrete 
Indigenous communities in Australia.1 These 
demographics of the NT population make 
achieving high immunisation coverage a 
challenge. 
 
Introduction 
 
The Australian Childhood Immunisation 
Register (ACIR) has historically always shown 
the NT to have to lowest immunisation coverage 
rates in Australia. We have known that this is an 
underestimate of the true coverage.  In 
December 2001 our coverage rate dropped to a 
larger degree than the Australian rate (Graph 1) 
and this led to the following analysis. 
 
Graph 1      ACIR 12 to < 15 month coverage 

rates for Australia and the NT 

Objectives 

The objectives of the analysis were; 1) to 
ascertain the reasons why children are not 
recorded as fully immunised (FI) on ACIR; 2) to 
assess the accuracy of the ACIR estimate of 
coverage for NT 12 to <15 month olds; 3) to 
assess the impact of the Indigenous Neonate 
Medicare Registration Project (INMRP), and 4) 
develop new strategies to improve ACIR 
immunisation coverage rates for NT and other 
Australian children. 
 
Methods 

A list of children aged 12 to <15 months not up-
to-date on the immunisation assessment date 
(after the ACIR coverage rates were generated) 
was obtained from the ACIR for both the 
December 2001 cohort and the March 2002 
cohort. Their immunisation histories and other 
relevant information were obtained from the NT 
Childhood Immunisation Database (NT CID), 
the NT public hospital information system 
(Caresys), ACIR, Medicare, Community Health 
Centre (CHC) records and the local knowledge 
of the CHC Aboriginal Health Workers (AHWs) 
and nurses.  Each individual child's history was 
examined to ascertain true immunisation status 
and to identify the reason for being recorded as 
under-immunised (Table 1).  Both the December 
2001 and the March 2002 cohorts were added 
together for the purpose of analysis and to make 
the cohort size more representative.  The March 
2002 cohort consisted of the first Indigenous 
neonates to be enrolled with Medicare under the 
INMRP. The two cohorts were also looked at 
separately and compared to assess the impact of 
the INMRP program. 
 
Results and Discussion 

The combined ACIR data for these two cohorts 
showed an overall coverage of 88.5%, which 
equals 188 children not FI by the assessment 
date. Table 2 contains the results of the analysis 
for the combined cohorts. 
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Table 1  Descriptions of categories of reasons 

for under-immunised status 

Table 2  Combined cohorts’ results showing 
analysis of children recorded as not 

FI on ACIR on the assessment date 
True Coverage 

In order to work out the true known coverage, 
the 2 children deceased and 2 children registered 
incorrectly with Medicare were removed from 
the cohort and the 22 children FI by 12 months 
of age were added to the numerator. This gave a 
true known immunisation coverage of 90.3% (an 
increase of 1.75% above the ACIR coverage rate 
(Table 3). 

Table 3    Fully immunised 

The true coverage may well have been greater 
than this as some of the non-compliant children 
may have been immunised on time. Reasons for 
not being able to confirm the status of these 
children may include no response from the 
health centres on request for information, the 
charts were unable to be located, or, the health 
centre was unstaffed. The proportion of children 
who were actually FI but who were shown as not 
FI on ACIR in this study (1.75%), was slightly 
lower than the national ACIR under-estimate of 
coverage of 2.7% found by the National Centre 
for Immunisation Research and Surveillance of 
Vaccine Preventable Diseases (NCIRS) Report, 
September 2001.2 

Not fully immunised – Non-compliant or late 

The conscientious objection rate of 1.41% of the 
total cohort (Table 4) is lower than reported in 
the NCIRS Report (2-3%) but some of the non-
compliant children may really have been 
unidentified conscientious objectors. 

Table 4    The number of children not FI as a 
percentage of the total cohort 

Status Description 

Non-compliant Not FI and Not on Catch-up and 
still living in the NT 

Catch-up too late Started Catch-up just before or 
after 12 months of age 

FI too late FI after 12 months of age 

Conscientious objector 
full 

Objection to all vaccination 

Conscientious objector 
partial 

Objection to one or more 
particular vaccines or deferred 
vaccination start age 

FI on time Fully FI prior to 12 months age 

Medical contraindication Child is/was suffering from a 
disease or illness that is 
contraindication to vaccination  

Known to be interstate 
not FI 

Is not FI and has moved 
interstate but has not changed 
their address with Medicare 

Vaccinated overseas FI Fully or partially vaccinated 
overseas 

Deceased Deceased prior to turning 12 
months of age 

Incorrect Medicare 
registration 

Name and/or DOB incorrect on 
Medicare registration, unknown 
at Medicare address 

Category No. % 
cohort 

% of 
not FI 

Non-compliant 24 1.5% 12.8% 

Catch-up too late 21 1.3% 11.2% 

FI too late 75 4.6% 39.9% 

Medical contraindication 5 0.3% 2.7% 

Known to be interstate not FI 11 0.7% 5.9% 
    

Deceased 2 0.1% 1.1% 

Incorrect Medicare registration 2 0.1% 1.1% 
    

Conscientious objector full 16 1.0% 8.5% 

Conscientious objector partial 7 0.4% 3.7% 

FI on time 22 1.3% 11.7% 

Vaccinated overseas FI 3 0.2% 1.6% 
    

Total not FI at assessment 188 11.5% 100.0% 

Total FI on ACIR at 
assessment  

1449 88.5%  

Total children in the cohort  1637 100.0%  

Not fully immunised 159 9.74% 

Fully immunised 1474 90.26% 

Total 1633 100.00% 

Non-compliant 24 1.47% 

Catch-up 21 1.29% 

Immunised late 75 4.59% 

Conscientious objector 23 1.41% 

Medical contraindication 5 0.31% 

Interstate not FI 11 0.67% 

Total not FI 159 9.74% 
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Of the total cohort, 4.6% had completed their 
immunisations after turning 12 months of age 
and a further 1.29% were likely to complete their 
immunisations. This means that the primary 
course of vaccinations for at least 4.6% and 
possibly 5.9% will be complete by 18 months of 
age. The NCIRS study2 found that if the age for 
assessment were changed to 18 months it would 
increase the Australian coverage rate by 1.5% to 
95.5%. If the same criterion was used for the 
NT, coverage rates would increase by between 
4.6% and 5.9% to 94.9% to 96.2% which is up 
to 0.7% higher than the national adjusted 
coverage rate at 18 months. 

Of the non-compliant and late children, 92% 
were the non-eldest child in families with more 
than one child and this phenomenon has been 
found to be the case both nationally and 
internationally. Also, in this analysis, if a child 
received the 2 and/or the 4-month vaccinations 
late they were more likely not to be FI. Again 
this concurs with the literature, where children 
who begin their immunisations late are at 
increased risk of under immunisation. 

Over 50% of the non-compliant children had 
received the 2-month vaccinations on time and 
although most continued to attended the health 
centre regularly for routine weight/height 
assessments, they had not been concurrently 
immunised. From discussions with the 
immunisation service providers it was suggested 
that mothers had been ‘put off’ vaccination by a 
perceived bad experience and subsequently 
avoided completing the course. There is however 
no data to support this. 

ACIR cohort assessment reports 

When a cohort is to be evaluated the ACIR Field 
Officer requests several reports from ACIR of 
children in the cohort to be assessed prior to the 
assessment date. These reports are generated in 
the 3 months between assessment dates and 
generally include children with missing 
immunisations and with no immunisations 
recorded on ACIR. The NT CID staff then 
search for any missing data or information on 
these children. 

After each of the cohorts in this analysis was 
assessed and coverage rates were finalised the 
NT CID Staff requested a list of children that 
were not FI on the assessment date. We found 

46 (25.6%) of the children on the post-
assessment list, had not been on the original 
reports sent for checking before the assessment 
date. Twenty-one (45.7%) of these children were 
FI too late or started catch-up too late, therefore 
were not ‘over-due’ on ACIR, and did not 
appear on the pre-assessment list. The largest 
concern however, was the 12 (26.1%) that were 
actually FI on time but had missing data on 
ACIR. 

Comparison of cohorts 

One of the differences between the two cohorts 
was a higher proportion of those assessed as not 
FI by ACIR who were in fact fully immunised 
on time in the first cohort. This is not believed to 
be a result of the INMRP. Differences between 
the two cohorts which might have been 
attributed to the INMRP include the numbers of 
children without histories and/or with duplicate 
Medicare registrations. None were found in 
either cohort. However there were 2 deceased 
and 2 incorrect Medicare registrations in the first 
cohort and none in the second cohort, which is 
likely to be a result of the Medicare Registration 
Process. 

Although the INMRP doesn’t appear to have 
influenced the March 2002 cohort there is a great 
deal of pre-cleaning done by the ACIR Field 
Officer prior to the cohorts being assessed, so 
any differences due to the INMRP may have 
been hidden. 

One effect of the Medicare Registration Process 
has mainly been to shorten Medicare 
Registration lag-times (which decreases the risk 
of duplication and decreases the risk of 
immunisation data being sent to ACIR without a 
Medicare number). Another benefit has been an 
increased service provider awareness of the role 
of Medicare numbers in immunisation. 
However, the most important impact was the 
development of new communication networks 
and the augmentation of existing networks 
between the NT CID staff, Medicare, ACIR and 
Hospitals, the Aboriginal Liaison Officers and 
the urban and remote health service providers. 

Recommendations to improve the system 

1. There is a need for increased communication 
between each of the State/Territory ACIR 
Field Officers, on the movement of children 
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between jurisdictions. Our study showed 
0.7% moved interstate and it is likely a 
proportion of those not on the original ACIR 
reports requested prior to the assessment date 
were also living interstate prior to the 
assessment date. 

2. Conscientious objectors need to be identified 
even if the parents refused or haven’t been 
asked to fill out the ACIR conscientious 
objectors form. The only incentive for filling 
out this form is to access ‘means-tested’ child 
care and maternity allowance benefits from 
Centrelink. Some parents not only object to 
vaccination but object to everything 
associated with vaccination (including forms 
and databases). Maybe another category on 
ACIR could be created to flag possible 
conscientious objectors where a form doesn’t 
have to be signed by the parent (eg when 
health centre or GP notifies the database that 
a parent has refused immunisations). This 
would be very useful to establish the sites at 
risk of outbreaks, as there is a tendency for 
many conscientious objectors to reside in the 
same areas. Educational materials and 
programs as well as gauging changes in 
community acceptance of immunisation could 
target these areas. This would also prevent 
aggravating parents with reminder letters and 
phone calls or at least prepare the 
immunisation provider prior to the contact. 

3. 25.6% of those not considered FI according to 
ACIR at the assessment date were not on the 
original reports requested by the ACIR Field 

Officer.  Since 26.1% of these were in fact FI 
on time, if the original reports were produced 
with the same algorithm as the final cohort 
assessment, this data could have been found 
prior to the cohort assessment date. 

4. To improve the timeliness of vaccination 
ACIR should be used to identify those 
children who are overdue at 9 months. Once 
identified, these children should be targeted 
for vaccination. Reminder letters to parents 
could be sent or the local Community Health 
Centres or GP’s contacted. 

5. Finally, there is a need for a better support 
network and services for parents who are 
having difficulty getting their child or 
children to a Community Health Centre or 
GP. Home vaccination, a pick-up service, or 
even a mobile vaccination unit are options. 
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Editorial comment 
Christine Selvey, CDC Darwin 

The latest Australian Childhood Immunisation 
Register (ACIR) coverage rates processed on the 
31st March 2002 are shown in Tables 1 and 2.  
These are the highest ACIR coverage rate 
estimates the NT has ever had for both the 12 to 
<15 month (up by 2.45%) and the 24 to <27 
month (up by 2.44%) old cohorts.  It is also the 
first time that we have not had the lowest rate in 
the country (see 12 to <15 month old cohort).  

Recognition for this achievement is due to all 
immunisation service providers, managers, 
educators and data officers. 
 
So, it seems as though the NT data problems 
(Medicare registrations, under-reporting etc) are 
slowly being resolved (together with intensive 
data cleaning and chasing of data for each cohort 
prior to the cohort assessment - now done in 
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every jurisdiction).  ACIR rates are now getting 
close to the true immunisation coverage rates for 
NT children. 

The previous article in this Bulletin: Combined 
analysis of two ACIR cohorts of NT children 
aged 12 to <15 months, examines the reasons 
why children in the latest two 12 to <15 month 
old cohorts are recorded as under-immunised on 
the ACIR at the time of vaccination assessment. 
This study shows that of those 188 children who 
were recorded at age 12 months as being not 
fully immunised, 75 (40%) had completed their 
first immunisation milestone (6 month 
vaccinations), but only after the first birthday. 
Another 21 children (11%) were on catch-up 
schedules and many of these could be expected 
to complete these immunisations by 18 months 
of age. As stated in the article, if the 
immunisation coverage assessment was delayed 
until 18 months of age, the NT coverage would 
probably increase to 96.2%.  This is at least as 

high as the estimate of national average  
coverage for the first milestone at 18 months, 
indicating that NT children are being 
immunised, but at a later age than in the rest of 
the country. 

These figures indicate that the NT vaccination 
program now needs to concentrate on the 
message that children need to be vaccinated on 
time.  ACIR coverage rates allow vaccinations 
to be 6 months late (i.e. the 12 to <15 month old 
cohort is assessed for the vaccinations due at 2, 
4, and 6 months and the vaccinations must have 
been administered by 12 months of age), and so 
are not a good indicator of vaccination 
timeliness. 

Timely vaccination is important for full 
protection against vaccine preventable diseases 
and will maximise the outcomes of the efforts of 
all those involved in childhood vaccination in 
the NT. 

Table 1    ACIR coverage rates for children aged 12 to <15 months, State/Territory summary 
by age group (age calculated on 31/12/2001), as on 31 March 2002 

State No. in State %DTP 
(3 doses) 

%OPV 
(3 doses) 

%HIB 
(2 doses) 

%HEPB 
(2 doses) 

% Fully 
Immunised 

ACT 1084 92.9 92.8 94.7 95.0 91.4 

NSW 21340 91.9 91.8 94.5 94.7 90.6 

VIC 15258 92.8 92.8 95.0 94.1 91.0 

QLD 12019 92.0 91.9 94.3 94.9 90.8 

SA 4231 92.2 92.0 94.5 94.9 90.6 

WA 5848 90.1 90.0 93.1 92.2 88.0 

TAS 1535 92.0 92.0 95.7 94.9 91.0 

NT 845 90.7 90.5 96.1 96.3 89.7 

AUS 62160 92.0 91.9 94.5 94.4 90.5 

Table 2    ACIR coverage rates for children aged 24 to <27 months, State/Territory summary 
by age group (age calculated on 31/12/2001), as on 31 March 2002 

State No. in 
State 

%DTP 
(4 doses) 

%OPV 
(3 doses) 

%HIB 
(3 doses)* 

%MMR 
(1 dose)# 

% Fully 
Immunised 

ACT 999 89.9 95.0 95.8 94.4 88.5 

NSW 20711 89.7 94.1 95.4 92.8 86.9 

VIC 15149 90.9 95.2 96.1 94.1 88.8 

QLD 11714 91.1 94.0 95.0 93.2 88.8 

SA 4417 90.0 94.6 95.4 93.2 87.5 

WA 6132 89.1 93.8 94.7 92.9 86.3 

TAS 1483 90.4 96.1 96.6 95.1 89.6 

NT 759 86.8 94.6 94.1 94.2 85.9 

AUS 61364 90.2 94.4 95.4 93.4 87.8 

*Either 3 valid doses or PRP-OMP vaccine or 4 valid doses of another Hib vaccine. 
#One dose administered at age 11 months or older. 
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Population health education for clinicians – project update 
Peter Markey1,2, Paul M Kelly 1,3, Danielle Stewart1,4 

1CDC Darwin, 2Monash University Department of General Practice 
3Menzies School of Health Research, 4GPEA training program 

Background 

In the June 2001 edition of The Bulletin, Paul 
Kelly and others reported on the development of 
the Population Health Education for Clinicians 
Project, a Federal government initiative to 
promote population health to GPs.1  The project 
is now going through a trial phase with a view to 
making the course available through tertiary 
institutions in 2003. This report outlines the 
development of the project and gives an update 
on the trial. 

The course arose from a Federal Government 
initiative to promote a population approach to 
health in General Practice. It was developed by a 
consortium of 16 academic institutions which 
was coordinated by the Centre for Rural and 
Remote Health in Mt Isa and included the 
Menzies School of Health Research in Darwin 
and Monash University’s Department of General 
Practice in Melbourne. 

The idea was to tailor the course specifically to 
be attractive to the working GP. A key element 
was for it to be flexible, not only with respect to 
how it was delivered (face-to-face, by distance 
education or on-line) but also in its ability to be 
done as part of GP training, as a CME activity, 
or as a stand-alone course. Even though the 
course has been designed with the GP in mind, it 
is also very relevant to other health 
professionals, such as those working in disease 
control or public health or those providing 
primary health care services. In addition, it 
would also be of benefit to GP division project 
staff. 

An outline of the course appears above. It 
consists of 12 modules divided into 3 clusters 
which relate to different areas of public health 
practice. The 12 modules together are meant to 
be the equivalent of a graduate certificate course 
but will be able to contribute to other relevant 
post-graduate courses# (in public health family 
medicine or the like). 

#The course is based on a set of ‘competencies’ which 
were established through an extensive consultative 
process and from which the module-specific learning 
objectives were derived. The modules are deliberately 
disease-based and include the six national health priority 
areas. 

*see detailed description below 

Examples 

Some of the modules were developed by the 
authors and are relevant to CDC activities. The 
infectious diseases module (developed by Paul 
Kelly and others) is particularly relevant to 
disease control and public health interventions in 
the NT. Topics covered include: 

• Preventing an epidemic. 
• Theory and practice of immunisation, the GP 

contributing to a national health priority 
through local action, and relating to 
community groups with strong views! 

• The interaction between humans, micro-
organisms and the environment and how 
disease outbreaks can influence health policy 
and legislation. 

• Travel medicine. 
• Population health aspects of sexually 

transmitted diseases. 
• Case definitions, public health impact, adult 

immunisation, sentinel surveillance and 
critically appraising the literature to guide 
clinical practice. 

The chronic and complex diseases module 
(developed by Peter Markey and others) may 
also be of interest to those who work with 
people with chronic illness.  Topics include: 

• Introduction to population health strategies. 
• Practice-based data collection and health 

needs assessment. 
• Implementing clinical practice guidelines. 
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• Consumerism and empowerment. 
• Self-management – an evidence-based 

approach to facilitating a patient’s self-
management practice, including techniques 
for problem definition, goal setting, and care 
planning. 

The trials 

The Australian College of Rural and Remote 
Medicine (ACRRM) is trialing the course this 
year and is looking for interested GPs.  The trials 
are being conducted on-line through the so-
called ‘Romeo’ site (RRMEO - Rural and 
Remote Medical Education On-line) which is 
ACRRM’s network of online resources. This 
allows enrolled students to get access to the 
course materials, interact with their tutor and 
other students, either in a chat-room forum or in 
a real time on-line tutorial, and to submit 
assignments (and get results) on-line. 

Menzies School of Health Research has 
completed the delivery of the Infectious Diseases 
module and is currently delivering the Nutrition 
module (in collaboration with Flinders 
University of South Australia).  Six students 
were enrolled in the Infectious Diseases module, 
with four successfully completing the 
assessments. Students accessed the website 364 
times and the module coordinator (Paul Kelly) 
153 times during the study period. The 
communication area of the web-site was not 
extensively used by students who mainly 
accessed the course materials, on-line references 
and the student assessment area. Part of the 
Infectious Disease module was also trialed 
during a GP registrar workshop in August 2001.  
The combination of face-to-face teaching, use of 
on-line resources and small group work based on 
the module material was well received by the 
registrars. 

The Department of General Practice at Monash 
University is delivering modules in collaboration 
with the corresponding department at the 
University of Melbourne. Two modules 
(Chronic and Complex Diseases and Health 
Promoting Medical Practice) are being delivered 
from Darwin (by Peter Markey) and are still 
ongoing. Predictably, most GPs quote not 
enough time as the main barrier for completing 
the modules and this has meant a degree of 

flexibility with timelines has been necessary. 
Nevertheless, there have been several 
withdrawals and the assessments are yet to be 
completed. 

The Infectious Disease module has also formed 
part of the theoretical basis which underpins the 
practical experience of GP registrars working in 
CDC Darwin.2,3 One student gave the following 
reflection: 

“The Infectious Diseases module of the PHEC 
course was an extremely useful and enjoyable 
learning experience. The module introduced me 
to several essential population health concepts 
through 7 case studies, which required a half-day 
of work each. After learning how to navigate the 
website (a bit tricky initially), I found it quite 
exciting logging on each week to work my way 
through a new case. Most of the references in the 
course were web based, so there were frequent 
stops along the way to connect to these different 
websites. For someone unfamiliar with the 
Internet, this was a great introduction for me to 
learn where to access up-to-date local and 
international information on diseases, outbreaks 
and other issues. I learnt about epidemics, 
immunisation, travel health and sexually 
transmitted infections and the public health role 
a GP may play in these areas. The information 
was perfectly targeted to a GP and empowered 
me to be pro-active in implementing population 
health approaches and strategies in my daily 
general practice work. It was also stimulating 
enough that it has fuelled an interest for me to 
consider doing further study in population 
health.” 

So far about 25 modules have been completed 
out of the target of 150 ACRRM plans to 
complete the trial before the end of 2002.  The 
course will be available through academic 
institutions in 2003 and it is envisaged that it 
will be promoted among the wider primary 
health care and public health spectrum rather 
than just to GPs or clinicians.  The strength of 
the PHEC course is its flexibility and the fact 
that it brings together the population and the 
individual approaches to clinical practice. 

For more details about the courses and trials 
please contact Peter Markey (peter.markey@nt.
gov.au) or Paul Kelly (paulk@menzies.edu.au). 
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General Practice Registrar position at CDC 
Danielle Stewart, CDC Darwin 

A half-time position has been established for a 
GP Registrar at the Centre for Disease Control 
(CDC) in Darwin, following a successful pilot 
program in 2001. This program was a joint 
initiative of the NT General Practice Education 
and Research Unit and CDC. It provided the 
opportunity for 2 urban GP registrars to work 
one half day session per week at CDC for 6 
months, and 2 remote registrars to do a 2 week 
block each. The pilot program received excellent 
feedback from those involved and all 
participants showed improvement in knowledge 
of public health areas through testing before and 
after their CDC placements. 

The success of the pilot program allowed for 
expansion of the position to half time for 2002. I 
have been fortunate enough to be the first 
registrar to fill the position, for a 6 month period 
from January 2002. My interest in the job came 
after 3 years experience working in the NT in 
urban and remote locations sparked a growing 
awareness of the essential role that public health 
played in my practice. This is perhaps more 
obvious to GPs working in the NT and 
especially in Aboriginal health, than in big cities. 
This interest was deepened when I started to put 
many public health approaches into practice in 
2001 during 9 months with Medecins Sans 
Frontieres in Sierra Leone and Thailand. 

‘Population Health and the Context of General 
Practice’ is one of five central curriculum 
domains of the Royal Australian College of 
General Practitioners Training Program. The 3-4 

year training program is the most common path 
to admission as a fellow of the College and is 
administered in the NT by the General Practice 
Education and Research Unit. There also exists a 
broader emphasis within Australia to increase 
general practitioners’ involvement in population 
health. The GP can play an important role in the 
health of the community and this role is 
enhanced by knowledge and understanding of 
population health concepts. 

The job has provided a wealth of learning 
opportunities about local, national and 
international services, and population health 
issues. The specific aims of the new CDC 
registrar position include: 

•   To raise awareness of the unique local 
epidemiology of communicable and non- 
communicable diseases in the NT. 

•   To improve the competency of GP registrars, 
and ultimately of GPs, in managing and 
preventing communicable and non-
communicable diseases common to the NT. 

•   To understand the importance of 
epidemiological principles in general practice 
and to foster a population approach to 
primary care in the local community. 

•   To improve links between general 
practitioners and CDC in the NT. 

The above aims are being achieved through time 
spent in various CDC activities. Each week I do 
one session at Clinic 34 in the AIDS/STD Unit 
and one session in the TB/Chest Clinic. Through 
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these clinical components I have improved my 
knowledge and skills in managing sexual health 
issues and TB, leprosy and other mycobacterial 
infections. I completed an 8 week online course 
in Infectious Diseases as part of the Population 
Health Education for Clinicians, through Rural 
and Remote Medical Education Online. This 
module gave me a wonderful introduction to 
essential public health concepts. I share in the 
on-call roster, and this has presented many 
varied opportunities to learn something - there is 
always an interesting new enquiry about 
vaccinations, rare diseases or what may be found 
in a gecko’s faeces! My on-call time has allowed 
me to share in the investigation of local 
notifiable diseases and outbreaks, this year 
including cryptosporidiosis. In my remaining 
non-clinical time, I am completing a project to 
review the NT adult pneumococcal vaccination 
database. 

In addition to the exciting new body of 
knowledge I have been building in the last 6 
months, the most useful and wonderful part of 
my job has been the people with whom I have 
worked. I not only have a new understanding of 
the public health programs and services in the 
NT, but have felt very warmly welcomed by the 
individuals at CDC who have shared their 
wealth of knowledge and often years of local 
experience with me. As I look forward to my 
next 6 months working at Galiwinku, I know 
that my time at CDC is giving me useful 
grounding that will improve my practice there 
and into the future, as an urban and remote GP 
in the NT, employing population health 
strategies as an essential part of my work. The 
ongoing GP Registrar position at CDC will 
continue to provide this important opportunity to 
other doctors in training. 

************* 

The Atlas of Health-related Infrastructure 
in discrete Indigenous communities 

Adding to its body of work on housing and 
health, the CRC for Aboriginal and Tropical 
Health has now produced the Atlas of Health-
related Infrastructure in discrete Indigenous 
communities for the Aboriginal and Torres Strait 
Islander Commission (ATSIC). 

The Atlas is the first comprehensive overview of 
the current state of housing and health-related 
infrastructure in 1223 discrete Indigenous 
communities. 

It presents in map form data from the 1999 
Community Housing and Infrastructure Needs 
Survey (CHINS), which the Australian Bureau 
of Statistics conducted for ATSIC to identify 
needs and provide a solid basis for policy 
development. 

The wide dispersal of Indigenous communities 
presents in itself a major challenge to the tasks 
of providing new infrastructure and maintaining 
existing community resources. 

We have to meet this challenge because of the 
poor state of health in these communities and the 
significance of infrastructure to health. 

Although the relationship between infrastructure 
and health might be largely self-evident, we 
don’t fully understood how great it may be or 
what form it takes because in many cases it has 
not been analysed using sound modern research 
methods. 

The Atlas helps determine that relationship, 
because as well as describing the current 
situation, it also notes the health significance of 
various categories of infrastructure. 

In addition to housing, this also includes water 
supply, sewerage, waste disposal, power supply 
communications, roads and air access, education 
and health facilities and access to health 
personnel. 

Among the issues highlighted by the way the 
Atlas presents the information, we can see 
clearly that: 
•    About 13 per cent of people in remote 

communities live in temporary housing; 
•    57 communities had 20 or more power 

interruptions in the year before the survey; 
•    84 communities had no public phones; 
•    37 communities had no road access for more 
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NT Malaria notifications January - March 2002 
Merv Fairley, CDC, Darwin 

Fourteen notifications of malaria were received for the first quarter of 2002. The following table 
provides details about where the infection was thought to be acquired, the infecting agent and 
whether chemoprophylaxis was used. 

Origin of infection Reason exposed Agent Chemoprophylaxis 

Indonesia  Holiday P.vivax No 

Indonesia Holiday P.falciparum No 

Indonesia Holiday P.vivax No 

Indonesia Holiday P.falciparum No 

Indonesia Holiday P.vivax No 

PNG National P.falciparum No 

India, Thailand Holiday P.vivax No 

East Timor Work P.vivax Yes 

East Timor Work P.vivax Yes 

East Timor Work P.vivax Yes 

East Timor Work P.vivax No 

East Timor Work P.falciparum No 

East Timor Work P.vivax Yes 

East Timor Work P.vivax No 

************* 

than three months and about half the houses 
in 156 communities are not on sealed roads; 
and 

•    136 communities were more than 100 km 
from the nearest primary school and 188 
were more than 100 km from a health centre. 

 
The Atlas should help funding agencies, policy-
makers and planners identify and set priorities 
for intervention in both geographical areas and 

in the kinds of infrastructure communities most 
need. 
 
The Atlas of Health-related Infrastructure in 
discrete Indigenous communities by Ross Bailie, 
Frank Siciliano, Geoff Dane, Lee Bevan, Yin 
Paradies and Bronwyn Carson is available from 
the CRC for Aboriginal and Tropical Health 
(phone 08 8922 8841). 



The Northern Territory Disease Control Bulletin Vol 9, No.2, June 2002 29 

Points to note regarding notifications on page 30 

Kokobera, Atypical Mycobacteria, Botulism, 
Brucellosis, Chancroid, Cholera, Congenital 
Rubella Syndrome, Gastroenteritis, Haemolytic 
Uraemic Syndrome, Hepatitis C (incidence), 
Hepatitis D & E, Hydatid Disease, Leprosy, 
Listeriosis, Lymphogranuloma venereum, 
Measles, Mumps, Orthithosis, Poliomyelitis, 
Typhoid, Typhus, Vibrio Food Poisoning and 
Viral Haemorrhagic Fever are all notifiable but 
had "0" notifications in this period. 
 
The 2001-2002 wet season in the Top End was a 
particularly dry one and this would explain the 
sharp decrease in the numbers of arbovirus 
infections particularly those with Ross River 
Virus. In addition, the record rainfalls during the 
2000-2001 wet season meant that there were 
more RRV cases in the first quarter of 2001 than 
in any first quarter since 1995. 
 
Pertussis cases were also higher in the first 
quarter of 2002 compared with previous years 
due to the tail end of the nation-wide epidemic 
of the latter half of 2001. 
 
The increase in the number of Acute Rheumatic 
Fever episodes from Jan-March 2001 to the 
same time this year is probably a real increase.  
Heightened awareness of report ing 
responsibilities at the hospitals may have 
contributed; all but 3 of the cases were 
hospitalised.  Specifically, in 2002 there were 4 
cases of ARF in one community, 3 occurring 
simultaneously, one community reported 2 cases 

a month apart, otherwise, single cases were 
reported. 
 
Gonorrhoea notifications have increased 
compared with the figure for the same period in 
2001. Quarterly fluctuations are difficult to 
interpret, however, in the absence of further data 
to support a greater level of testing, this increase 
may indicate a true increase in gonorrhoea cases. 
 
This edition of The Bulletin marks the first time 
we have reported NT notifiable diseases by their 
‘onset date’.  It makes sense to report by this 
date because it is the closest estimate to the date 
of when the actual ‘case’ occurred and is how 
most notifiable diseases are reported both 
nationally and internationally. ‘Onset date’ can 
either be the ‘true onset date’ which is the 
earliest date that the person was aware of the 
disease or exhibited symptoms or, since ‘true 
onset date’ is often unknown, the ‘specimen 
date’ which is the date when the first laboratory 
specimen was taken.  It is important to note that 
both of these are different from ‘report date’ 
which is when the disease notification is 
received by CDC or ‘reporting period’ which 
relates to the schedule for reporting data 
nationally and by which we have been reporting 
until now.  This will not cause any major change 
in the counts and rates for particular years but 
may cause some minor aberrations in the data, 
particularly for diseases which have seasonal 
peaks in December and January. 

Correction 

In this year’s March edition of The Bulletin the 
authors of an article concerning the NT’s first 
notified case of Q fever stated that prior to this 
episode the NT was the only jurisdiction in 
Australia which had not reported a case of Q 

fever. In fact, Tasmania has not reported an 
endemic case of Q fever. The 3 cases which 
appear on the CDI database were all imported 
from other states or overseas. 

************* 

************* 



The Northern Territory Disease Control Bulletin Vol 9, No.2, June 2002 30 

NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS 
1 JANUARY TO 31 MARCH 2002 AND 2001 

DISEASES ALICE 
SPRINGS  

BARKLY DARWIN  KATHERINE  TOTAL  

 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 

Acute Rheumatic Fever        1        4        0        0        9        2        7       0         4        1       21        7 
Adverse Vaccine Reaction        1        0        0        2        6        6        1       2         0        0         8      10 
Amoebiases        0        1        0        0        0        0        0       0         1        1         1        2 
Arbovirus infections             
   Murray Valley Enceph        0        2        0        0        0        0        0       0         0        0         0        2 
   Barmah Forest Virus        0        0        1        4        5      10        5       2         1        5       12      21 
   Dengue        0        0        0        0      19      20        0       0         0        0       19      20 
   Kunjin        0        1        0        0        0        0        0       0         0        0         0        1 
   Ross River Virus        0        7        1      60      15      82        3       2       13      30       32    181 
Campylobacter      18      22        1        4      31      32        1       4         0        5       51      67 
Chlamydia      90    122        9        2    131    127      25     28       48      25     303    304 
Chlamydia Conjunct.        1        1        0        0        7      38      23       0         3        3       34      42 
Congenital Syphilis        3        1        0        0        0        0        0       0         0        1         3        2 
Cryptosporidiosis      23      35        4        3      59      40        9       6       14      28     109    112 
Diphtheria        0        0        0        0        0        1        0       0         0        0         0        1 
Donovanosis        1        1        1        0        0        0        0       0         3        0         5        1 
Gastroenteritis        0        0        0        0        1        0        0       0         0        0         1        0 
Glomerulonephritis        1        2        0        0        0        5        1       1         1        0         3        8 
Gonococcal Disease    191    176      14        7    110      69      33     28       57      28     405    308 
Gonococcal Conjunctivitis        1        0        0        0        0        0        0       0         0        0         1        0 
Gon. Opthalmic. Neonatal         0        1        0        0        0        0        0       0         0        0         0        1 
Haemophilus Influenza        0        1        0        0        0        0        0       0         0        0         0        1 
Haemophilus Inf type b         0        0        0        0        1        0        0       0         0        0         1        0 
Hepatitis A        1        1        0        0        2        4        0       1         6        0         9        6 
Hepatitis B        2        0        0        0        2        0        0       0         0        0         4        0 
Hepatitis C (prevalence)        5      11        1        0      34      41        1       4         3        3       44      59 
HIV infections        1        0        0        0        1        3        0       0         0        0         2        3 
HTLV-1        4      12        0        0        2        0        0       0         1        0         7      12 
Influenza        1        5        0        0        3        2        0       0         0        1         4        8 
Legionnaires Disease        0        0        0        0        0        1        0       0         0        0         0        1 
Leptospirosis        0        0        0        0        1        0        0       0         0        0         1        0 
Malaria        0        3        0        0        8      15        0       0         0        1         8      19 
Melioidosis        1        0        0        1      11      12        0       3         1        3       13      19 
Meningococcal Infection        1        2        0        0        0        0        1       0         0        0         2        2 
Pertussis        3        5        0        0      26        1        0       0         0        0       29        6 
Pneumococcal Disease        5        7        2        2        4        5        0       0         1        2       12      16 
Q Fever        0        0        0        0        1        0        0       0         0        0         1        0 
Rotavirus        6        5        0        2        6        0        2       0         2        3       16      10 
Rubella        0        0        0        0        1        0        0       0         0        0         1        0 
Salmonella      27      30        1        5      69      74        3       9       29      19     129    137 
Shigella      16      19        0        2      18      10        0       4         2        1       36      36 
Syphilis      32      42        1      11      33      14        6     10       16      15       88      92 
Trichomonas      52      57        3      11      77      76      12     46       46      57     190    247 
Tuberculosis        1        1        0        0        3        3        0       0         0        2         4        6 
Yersiniosis        0        0        0        0        4        0        0       0         0        0         4        0 

Total    489    577      39    116    700    693    133   150     252    234   1613  1770 

EAST 
ARNHEM 
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TOTAL  No. cases among 
children aged 0-5 

years 

2002 2001 2002 2001 

Congenital rubella syndrome 0 0 0 0 

Diphtheria 0 1 0 0 

Haemophilus influenzae type b 1 0 0 0 

Hepatitis B 4 0 0 0 

Measles 0 0 0 0 

Mumps 0 0 0 0 

Pertussis     29 6 9 1 

Poliomyelitis, paralytic 0 0 0 0 

Rubella 1 0 0 0 

Tetanus 0 0 0 0 

DISEASES 

NOTIFIED CASES OF VACCINE PREVENTABLE DISEASES IN THE NT 
BY ONSET DATE 1 JANUARY TO 31 MARCH 2002 AND 2001 

* Mumps is largely under-reported. 
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Disease Control staff updates 

Alice Springs 
 
Belinda Farmer is currently acting Team 
Leader for Disease Control while also covering 
for the Public Health Nurse and TB position. 
 
Annette Coppola has accepted a position as 
Provincial Program Adviser/Hospital Adviser 
for East Sepik region in PNG. She will be based 
in Wewak - palm fringed coast, mountains etc!  
Annette has had a long association with Tristate 
as coordinator, funder and board member - so a 
huge thanks to her for her commitment and very 
valuable contribution to the project, and good 
luck on the next adventure/challenge. 
 
Helen Tindall has taken leave from the Public 
Health Nurse position to work in London for 12 
months. Dyan Kelaart who is currently working 
in Yuendumu Community has been appointed to 
her position and will commence 15 July. 
 
Lynette Purton and Gabrielle Schaffer have 
recently commenced job sharing the Rheumatic 
Heart Disease position. 
 
Christine Franks resigned as the Remote 
Sexual Health Educator in May and has since 
moved to South Australia. Interviews are 
expected to be held soon for this position. 
 
Darwin 
 
After fifteen years in Aboriginal Primary Health 
Care and eight years in Sexual Health programs, 
Steven Skov has taken up the position as 
medical officer for the Alcohol and Other Drugs 
Program. Although not an easy decision to leave 
behind what he knew and was comfortable with, 
Steve believes ‘it is worth at least giving it a try 
to make sure he doesn’t get too set in one way of 
thinking.’ He is looking forward to learning new 
things and meeting new challenges. 
 
Anuja Kulatunga, originally a medical graduate 
from Russia, has replaced Steven Baguley (who 

returned to the UK) as medical officer in the 
AIDS/STD Program. Anuja has been working in 
Obstetrics and Gynaecology in Darwin on and 
off since 1996. She completed a two year stint in 
Queensland from 2000-2001. 
 
Elden Chamberlain, from the AIDS/STD 
Program is taking on a new challenge for the 
next 12 months. Elden is taking LWOP to work 
for the Australian Red Cross as their SE Asian 
Program Manager for HIV/AIDS. Based in 
Bangkok, Thailand, Elden will be reviewing the 
Red Cross's programs in Vietnam, Cambodia 
and Laos and providing technical assistance to 
the Asian Red Cross HIV/AIDS Network 
members. He is looking forward to the 
challenges and experiences that this job will 
present, but is not so sure about the traffic and 
pollution of Bangkok, which will be a huge 
change from Darwin and the NT. 
 
Karalyn Kalemba, an Australasian Faculty of 
Public Health Medicine Registrar, has recently 
started as the new TB/Leprosy Medical Officer. 
Having just moved over from Auckland NZ, 
Karalyn is very happy to have left the cold 
weather behind. She trained in Auckland and has 
recently been working in the Auckland District 
Health Board Public Health Protection Office. 
 
Ellen Moriarty has recently been appointed into 
Lesley Scott’s position in the TB/Leprosy Unit. 
Having lived in the Territory since 1994, Ellen 
worked as a remote area nurse in the Katherine 
region for 6 years prior to moving to Darwin to 
join the Specialist Outreach Services in the 
Obstetric & Gynaecology Outreach Program. 
 
Eddy Vigants has completed a 3 month MMR 
vaccination project, targeting 18-40 year olds 
and moves on to Pine Creek Health Centre. 
 
Sue Reid commences maternity leave in early 
July leaving behind TB/Leprosy and the 
quarterly Bulletin production. 

************* 


