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Abstract 

Objectives: To study the trends in hepatitis B 
incidence in the context of ongoing efforts to 
control the transmission and reduce the morbidity 
and mortality of hepatitis B in the Northern 
Territory (NT). 
Methods: All hepatitis B notifications in the NT 
recorded from 1990 to 2011 in the Northern 
Territory Notifiable Diseases Surveillance 
database were analysed. Acute cases and chronic 
cases were analysed separately. Age-specific 
rates were calculated using the age-specific 
population data. Prevalence data was derived 
using the 2010 population. Trends in incidence by 
birth cohort were analysed in the context of 
vaccination against hepatitis B in the Territory.  
Results: There were 289 acute hepatitis B cases 
notified between 1991 and 2011. Incidence of the 
acute cases has steadily declined over the years. 
Young adults between the ages 20 and 30 years 
had the highest infection rate. There were 2,635 
cases of hepatitis B carriers in the database 
notified between 1989 and 2011. Prevalence rate 
was lowest among children and higher rates were 
seen among the young and older adult age 
groups. The median age of carriers was 37 years. 
People born before the vaccination era (1990-
2011) had a 10 times higher rate of infection than 
those born after 1989. The prevalence in the 
Indigenous population was 6.4 times higher than 
that in the non-Indigenous population. Rural 
areas had significantly higher rates of infection 
than the urban areas.  
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Conclusions: The surveillance system in the NT 
revealed that incidence of hepatitis B has 
dramatically declined after the introduction of 
hepatitis B vaccination. Birth cohorts offered 
vaccination continue to show the low infection 
rates suggesting that a booster dose after the 
primary course of vaccination is not required at 
this time but undergoing analysis is required. 
 
Key words: Analysis; hepatitis B; Northern 
Territory; notifications 

Introduction 

Australia is generally regarded as a low 
prevalent country for hepatitis B while Northern 
Territory (NT) has been the jurisdiction with the 
highest rates of hepatitis B virus (HBV) 
infection in Australia. The rates in the NT have 
been comparable to those seen in some of the 
high endemic countries in the world..1 Hepatitis 
B prevalence in the NT is largely influenced by 
the presence of a large proportion of Aboriginal 
people in the population as infection with HBV 
has been common in Aboriginal Australians. 
Studies have reported that HBV notification and 
hospitalisation rates in Australia are at least 4 
times higher in Aboriginal and Torres Strait 
Islander people.1,2 Although Aboriginal and 
Torres Strait Islander people comprise just 2.6% 
of the total Australian population, it is estimated 
that they account for 16% of the total number of 
chronic hepatitis B cases.3,4 In the NT a study of 
seroprevelance among aboriginal people in East 
Arnhem Land in a convenient sample of 112 
found core antibody positivity to be 63% with 
surface antigen positivity of 12%.5 A prevalence 

study of school students (Year 5 – 7) and staff in 
the NT schools in 1992 reported 28.7% of 
children had been infected. They comprised of 
46.9% of 439 Aboriginal children, 13.7% of 556 
children with origins from low prevalent 
European countries and 32.1% of 109 
originating from high prevalent countries from 
Asia, the Pacific, the Middle East and southern 
Europe. Aboriginal children in rural schools had 
the highest prevalence of 9.8% chronic HBV.6  
 
In a background of a high prevalence, 
immunisation against hepatitis B was introduced 
in the NT for high risk infants in 1988 and from 
1990 hepatitis B vaccination was offered at birth 
for all children.7 Hepatitis B was made notifiable 
following the introduction of the Notifiable 
Diseases Act in 1985, but electronic data 
collection was not commenced until 1990 and 
until 2004 only acute hepatitis B cases were 
collected. Chronic and unspecified cases were 
made notifiable in December 2004 and since 
then all cases of hepatitis B have been collected 
and stored on the NT Notifiable Diseases 
System (NTNDS). The NTNDS collects all 
cases of notifiable diseases which are diagnosed 
in the NT (were in the NT when tested) 
irrespective of their resident location.  
 
The NTNDS maintains a significant amount of 
epidemiologic information on cases of hepatitis 
B notified in the region. We analysed the data on 
hepatitis B in the NTNDS with a view to 
studying the trends in hepatitis B incidence in 
the context of ongoing efforts to control the 
transmission in the Territory.  

Newly acquired:  
A confirmed case requires the following laboratory definitive evidence:- 
Detection of hepatitis B surface antigen (HBsAg) in a patient shown to be negative within the last 24 months 
OR 
Detection of HBsAg and IgM to hepatitis B core antigen, in the absence of prior evidence of hepatitis B virus infection 
OR 
Detection of hepatitis B virus by nucleic acid testing, and IgM to hepatitis B core antigen, in the absence of prior 

evidence of hepatitis B virus infection. 
Unspecified: 
A confirmed case requires the following laboratory definitive evidence AND that the case does not meet the criteria for a 

newly acquired case: 
Detection of hepatitis B surface antigen (HBsAg), or hepatitis B virus by nucleic acid testing, in a patient with no prior 

evidence of hepatitis B virus infection. 
Chronic: 
A confirmed case requires the following laboratory definitive evidence AND that the case does not meet either the newly 
acquired or unspecified definitions:-  
Detection of hepatitis B surface antigen (HBsAg), or hepatitis B virus by nucleic acid testing, in a patient with prior 

evidence of hepatitis B virus infection greater than six months ago.1,2 

Case definition of categories of Hepatitis B 
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Methods 

All hepatitis B notifications from 1991 to the 
end of 2011 were extracted from the NTNDS 
using the in-built extract tool. 
 
The NTNDS has 3 categories for hepatitis B; 
newly acquired, chronic and unspecified. Newly 
acquired cases are those where there is evidence 
of recent onset, while chronic cases are those 
with prior evidence of hepatitis B infection 
greater than 6 months before notification. 
Unspecified cases are those in whom there is no 
prior evidence of infection and the timing of 
onset is unknown. Between 2004 and 2007 cases 
which were initially unspecified were changed to 
chronic if they had evidence of chronicity but 
from 2007 it was decided not to update the 
category. Only newly acquired and unspecified 
cases are transmitted to the National Notifiable 
Diseases Surveillance System. 
 
Initially each of the 3 categories of disease were 
analysed and cleaned separately. Each category 
was checked for duplicates using a search 
technique for variable matches using date of 
birth or health record number (HRN). Identified 
duplicates were temporarily removed from the 
main database after a thorough check of all 
variables in each match and retaining the data 
strings that had most information.  
 
After further checks for outliers and with 
cleaned data the ‘unspecified’ category was 
merged with the ‘chronic’ and further duplicate 
checks made. 
 
Newly acquired hepatitis B was analysed as if it 
was an acute illness, so incidence was derived 
by multiplying the cases by 100,000 and 
dividing by the summed annual populations 
1991-2011 to arrive at cases per 100,000 person-
years. Age-specific rates were calculated using 
the age-specific population data. If date of birth 
was missing, year of birth was defined as year of 
notification minus age. 
 
In contrast, unspecified or chronic hepatitis B 
was analysed as if it were a chronic condition 
and simply reflected the “status” of the 
individual at the time of testing rather than a 
current illness. Hence the date of the test, and by 
inference the age at diagnosis, is less important 
than the proportion of the population who might 

be sero-positive at a particular point in time. For 
this we chose 2010 because it was the most 
recent accurate population available. To 
ascertain age-specific prevalence we 
recalculated age as that at 1 July, 2010. Here we 
assume that i) all cases in the dataset were still 
alive at July 2010 and ii) no cases have reverted 
to HBsAg negative. While these assumptions are 
unlikely to hold, but we can still glean valuable 
information by measuring and comparing 2010 
prevalence. 
 
We defined the vaccine era as from 1990 
onward. Cases were described as fully 
vaccinated if they had had three hepatitis B 
containing vaccines at least 3 months before the 
diagnosis was made and partially vaccinated if 
they had received 1 or 2 doses. They were 
defined as unvaccinated if the case’s electronic 
vaccination record was found but no 
vaccinations for hepatitis B had been entered. 
Vaccination status of all cases born in the 
vaccination era was updated prior to the data 
extraction using records from the NT 
immunisation database.  
 
Data analysis was done using STATA software 
version 11 and Microsoft Excel. Incidence rates 
(1991-2011) were calculated using NT 
Department of Health’s population data (1991-
2010), with the 2011 figures being deduced by 
extrapolation. For the purposes of calculating 
rates, cases of unknown Indigenous status were 
redistributed to Indigenous or non-Indigenous 
according to the distribution of cases of known 
Indigenous status in the same stratum. In 
addition, cases with Indigenous status recorded 
as Torres Strait Islander were included in the 
non-Aboriginal category while those recorded as 
TSI and Aboriginal were included in Aboriginal.  

Results 

Newly acquired cases 

In the dataset of newly acquired cases, 8 
duplicates were identified and removed from 
further analysis. In the cleaned database there 
were 289 records notified between 1991 and 
2011. There were 3 cases who were resident 
outside the NT and one with resident location 
unknown; these were excluded from the rates 
analysis. 
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Figure 1. Distribution of hepatitis B acute cases by year of diagnosis.  
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Figure 2. Infection rate of the acute hepatitis B cases 
by age group, 1991 – 2011 

Figure 1 shows the distribution of these cases 
by year of diagnosis. Incidence of the acute 
cases has steadily declined over the years.  
 
The mean age of an acute case was 28.8 years 
with a standard deviation of 14.3. Figure 2 
shows the age distribution and age specific 
acute infection rate of the acute cases. Young 
adults between the ages 20 and 30 years had the 
highest infection rate.  
 
Distribution of the acute cases by birth cohort 
between 1991 and 2011 is shown in Figure 3. 
Incidence of acute cases has declined after 
1990, the year when universal vaccination 
against HBV at birth was introduced in the NT. 
No New cases have occurred in birth cohorts 
born after 1996.  
 
Of the total of 289, 149 (51.6%) were males and 
140 (48.4%) were females. 
 
The majority of the reported cases were among 
Aboriginal people (163/289, 56.4%). There 
were 77 (26.6%) cases among the non-
Indigenous people while Indigenous status was 
not known in 49 (17%) cases. Reporting of 
Indigenous status has improved over the years. 
For instance in 1991 the proportion of records 
with unknown Indigenous status was 38% but 
from 2002 to 2010 Indigenous status was 
missing in only one record out of 71 records of 
acute cases.  

 
 
Table 1 shows the distribution of acute hepatitis 
cases by resident district of the cases. They had 
been distributed throughout the NT with Darwin 
having the bulk of the reported cases but with 
the lowest infection rate in the Territory.  
 
Vaccine information was available on 7 out of 
the 13 cases born in the vaccine era. Of these 3 
(42.9%) had received 3 doses of hepatitis B 
vaccine while 4 (57.1%) were unvaccinated. 
One other case who was born outside the 
vaccine era (1971) and diagnosed in 2007 was 
partially vaccinated (2 doses). There were no 
other cases which were known to be vaccinated.  
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Chronic and unspecified cases 

In the dataset of unspecified cases, 9 duplicates 
were identified and removed from further 
analysis and 1147 were retained. Similarly, 10 
duplicates were removed from the dataset of 
chronic cases and 1629 were retained. The 
merged data had a total of 2776 observations. 
Checks on the merged dataset further identified 
141 duplicates which were removed leaving 
2635. A further 131 cases had resident location 
outside the NT; these were excluded from the 
rates analysis.  
 
Figure 4 shows the distribution of cases by year 
of notification. Chronic cases notified after 2004 
may have had testing done before the disease 
became notifiable and if so this was recorded in 

the system. Hence there were 45 chronic cases 
whose illness was diagnosed prior to December 
2004.  
 
Age at the time of notification has ranged 
between 0 to 91 years with a mean of 39.0 years 
and median of 37 years. There were 44 children 
diagnosed with hepatitis B under the age of 15 
including 3 who were under 5 years of age. 
Country of birth is not recorded in the core 
dataset but it is likely the majority of these were 
unvaccinated immigrants. Figure 5 shows the 
age-specific prevalence according to age at 
July 1, 2010. The prevalence rate is lowest 
among the children below 10 years and higher 
rates are seen among the young and older adult 
age groups.  
 

Table 1: Geographic distribution of acute hepatitis B cases 1991 -2011* 

Resident district Number of cases Percentage of 
the total % 

Incidence rate per 
100,000 person years 

Alice Springs Rural 23 8.1 8.8 
Alice Springs Urban 46 16.1 8.5 
Barkly 25 8.8 21.4 
Darwin Rural 17 6.0 5.7 
Darwin Urban 78 27.4 3.5 
East Arnhem 26 9.1 8.7 
Katherine 70 24.6 18.6 
Total 285 100 6.9 

* 3 cases resident outside the NT and 1 of unknown location were excluded 

Figure 3. Distribution of acute hepatitis B cases by year of birth 
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The frequency distribution of cases by year of 
birth is shown in Figure 6 where each bar 
represents the number hepatitis B positive 
people in that year’s birth cohort. This is further 
collapsed into 5 year cohorts in Figure 7 for ease 
of visual interpretation and also interpreted in 
the context of vaccination history in the NT. 
 
People born before 1940s appear to be less 
represented in the database. People born before 
the introduction of universal infant vaccination 
in 1990 have a much higher infection rate than 
those born after (Relative Risk 10.3; 95%CI: 8-
46-12.7;p<10-5). The relative risk reduction in 
those born in the vaccine era compared to those 
born before was 90.3% (95%CI: 88.2-92.1). The 
relative risk reduction in the Indigenous 
population was 96.0% (95%CI: 94.7-96.9) 
compared with 76.4% (95%CI: 67.9-83.1) in the 
non-Indigenous population. 
 
There were 1558 males and 1079 females with a 
male: female ratio of 1.44: 1. The sex ratios 
between Indigenous and non-Indigenous cases 
did not differ significantly (M:F ratio: 
Indigenous 1.40, Non-Indigenous 1.48; 
χ2=0.3603; p=0.548). 
 
Table 3 shows distribution of HBsAg carriers by 
Indigenous status along with mean age in each 
ethnic group. Information on Indigenous status 
was recorded in 2467 records which comprised 
93.6% of the total.. The majority of cases was 
among the Aboriginal population. The mean age 
of Aboriginal cases was significantly greater 
than that of the non-Aboriginal cases (difference 

= 2.7 years; t=3.9; p<10-5) The prevalence in the 
Indigenous was 6.4 times higher than non-
Indigenous population (95%CI;6.14-6.74). 
 
NT wide distribution of cases by district is 
shown in Table 4 while Urban/Rural and Top 
End/Centre differences are displayed in Table 5. 
 
HBsAg prevalence rates ranged between 0.55% 
in Urban Darwin to 3.25% in East Arnhem 
region (Table 4). The prevalence in the Central 
Australian population was 1.57 times that of the 
Top End (95%CI; 1.44-1.70; p<10-5) while 
Rural rates (outside Alice Springs and Darwin) 
were almost 3 times that of Urban (RR 2.94:95%
CI; 2.71-3.18; p<10-5).  
 
Information on the name of laboratories that 
reported the cases has been completed for 2630 
records. This is summarised in Table 6. Majority 
of cases (55.8%) have been reported by the 
Western Diagnostic Pathology followed by 
Royal Darwin Hospital (24.3%).  
 
Genotype testing is not routinely done in the NT 
and information on the type of hepatitis B virus 
was recorded in only 3 cases; 2 were genotype 
C4 and 1 was genotype F.  
 
There were 105 cases born in the vaccine era 
and of these immunisation data was available on 
97. Of these 41 (42.3%) were fully vaccinated, 6 
(6.2%) were partially vaccinated while 50 
(51.5%) were not vaccinated. 

Figure 4. Distribution of hepatitis B cases by year of 
notification 
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Figure 6. Distribution of HBsAg carriers by year of birth 
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Fig 7. Distribution of cases by birth cohort 
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Table 3. Distribution of hepatitis B carriers by Indigenous status with mean age of cases‡ 

Indigenous status No. of cases Percentage Mean age 
(years) 

Rate per 100000 pop 

Aboriginal 1,856 70.4 39.9 2663 
Torres Strait Islander 18 0.7 38.7 - 
Both Torres Strait Islander 
and Aboriginal 14 0.5 38.9 - 
Neither Aboriginal nor 
Torres Strait Islander 579 22.0 37.2 413 
Unknown 168 6.4 36.3 - 
Total 2,635 100 39.0 1090 

‡. Cases of mixed Torres Strait Islander and Aboriginal ethnicity were included in Aboriginal and cases of Torres Strait 
Islander ethnicity were included in the neither category for the purposes of rate calculation. Cases from outside the NT were 
excluded from rates analysis. 

Table 4. Prevalence of hepatitis B infection by resident district§ and Indigenous status 

§Those cases with resident location outside the NT were excluded 

  Number Rate (%) 
Indigenous 

prevalence (%) 
Non-Indigenous 
prevalence (%) 

Alice Springs Rural 356 2.52 3.07 0.29 
Alice Springs Urban 345 1.20 4.45 0.34 
Barkly 52 0.78 1.05 0.30 
Darwin Rural 265 1.57 2.03 0.40 
Darwin Urban 694 0.55 1.32 0.45 
East Arnhem 548 3.25 4.89 0.42 
Katherine 244 1.22 2.12 0.19 
Total 2504 1.09 2.66 0.41 

Table 5. Prevalence of hepatitis B infection by geographical region. 

  Number Rate 
Indigenous 

prevalence (%) 
Non-Indigenous  
prevalence (%) 

Top End 1751 0.97 2.48 0.43 
Central¶ 753 1.52 3.05 0.33 
Total 2504 1.09 2.66 0.41 
Urban║ 1039 0.67 2.27 0.43 
Rural 1465 1.97 2.82 0.31 
Total 2504 1.09 2.66 0.41 

¶. Alice Springs and Barkly districts ║Alice Springs and Darwin urban centres 
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Discussion 

We analysed the hepatitis B data in the NT 
Notifiable Diseases System. Acute hepatitis B 
data was collected from 1991 while data on the 
chronic or unspecified cases were collected since 
December 2004. 
 
Notifiable diseases data is susceptible to several 
causes of bias. First, it is subject to variation 
depending on the amount of testing which is 
undertaken and for a disease which can largely 
be asymptomatic this means the degree to which 
the population is screened. Secondly, it is 
dependant on the sensitivity of the surveillance 
system. Laboratories in the NT have systems in 
place to ensure that all positive test results are 
notified but a formal evaluation of the sensitivity 
of the system has not been undertaken. 
Nevertheless, close collaboration between CDC 
and laboratories has been maintained through the 
NT Communicable Diseases Laboratory 
Network which meets 3 times yearly and works 
to assure completeness of data capture. The 
database therefore is felt to contain all cases 
found from clinical presentations, screening and 
other methods of case detection and reports. The 

time between case identification and notification 
had a wide range, however, the majority of cases 
(95%) were notified within 14 days of the test 
being taken. 
 
Due to the chronic nature of HBV infection 
status it can be expected that multiple testing is 
carried out by different health care providers 
resulting in multiple notifications. The 
duplicates we found were 2.8% among the acute, 
and 5.7% among unspecified and chronic cases 
combined. The NTNDS database has electronic 
checks to avoid multiple entries for the same 
patient. Our analysis found that only a very few 
cases can escape these filters. 
 
To assess the approximate coverage of reporting 
of hepatitis B in the community we estimated the 
expected number of cases to have been notified 
based on the previous population sero-surveys of 
hepatitis B carrier status in the NT. The database 
had slightly more cases for some groups that 
were checked. For instance, based on antenatal 
screening data, keeping in mind that antenatal 
data may under-estimate true prevalence among 
women of childbearing age, we predicted that 
our system would have more than 690 cases of 
Aboriginal women of child-bearing age. There 
were in fact 970 women aged between 15 – 45 
years at diagnosis with HBsAg carrier status. 
This may indicate the high sensitivity of 
capturing information on cases occurring in the 
community.  

Demographic characteristics 

The age specific prevalence increased with age 
in the Indigenous population (with the exception 
of those > 60 years) while in the non-Indigenous 
it peaked in the 30-39 year age group. Lower 
prevalence rates seen among children and older 
adults over the age of 60 years. This pattern of 
age distribution is consistent with that reported 
in previous studies. 8-11 The age distribution 
pattern reflects that the horizontal transmission 
including sexual transmission probably played a 
major role in the spread of HBV in the NT. 
There was a male preponderance in HBV 
infection which is also consistent with previous 
observations from other studies.8-11  
 
High vulnerability of Aboriginal or Torres Strait 
Islander populations in Australia to HBV 
infection has been well known from previous 

Laboratory Cases 

Alice Springs Hospital 234 

Gove District Hospital 18 

Healthscope 11 

Institute of Medical and Veterinary 
Science 214 

Katherine Hospital 9 

MedVet 5 

Other 12 

Queensland Medical Laboratory 4 

Royal Darwin Hospital 638 

Sullivan Nicolaides Pathology 17 

Tennant Creek Hospital 7 

Western Diagnostic Pathology 1 459 

Unknown 7 

Total 2 635 

Table 6. Laboratories that reported Hepatitis B 
cases in the NT 
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studies.6,10,11 Our analysis too found that 
Aboriginal or Torres Strait Islander origin had 
significantly higher HBV infection rates than the 
non-Indigenous group.  

Prevalence among women of child bearing age  

Mother to child transmission plays an important 
role in the transmission of hepatitis B 
particularly in high endemic countries and this 
has been reported in the NT in the past. Schultz 
et al who studied antenatal screening for cohorts 
for a period of one year in 2003 and 2005 in the 
NT found that the prevalence of HBsAg among 
pregnant women was 3.7% for Indigenous 
women and 0.98% for non-Indigenous women.12 
Wood et al studied antenatal data from Midwife 
Data Collection System 2002 – 2004 linking 
such data to antenatal screening data that has 
more than 94% coverage of all antenatal 
screenings. They reported HBsAg prevalence of 
3.1% s and an Indigenous population prevalence 
of 5.5% in women aged 15 – 40 years. 13 A study 
of Australia-wide antenatal sero-prevalence 
survey data reported that the proportion of 
pregnant women with a positive HBsAg was 
0.76 in 1998, 0.85 in 1999 and 0.84 in 2000.14 

 
In 1985 the NT, with the highest rate of HBV 
infection in Australia, introduced HBV 
screening for all pregnant women and 
vaccination of newborns born to mothers who 
are hepatitis B carriers to reduce the 
transmission. The NT electronic database 
capturing HBV notifications (the NTNDS) did 
not particularly record information on antenatal 
screening. However, the positives in the 
perinatal period and infancy could possibly be a 
proxy indicator of mother to child transmission.  

Geographic distribution 

The hepatitis B infection rate varied between 
epidemiological districts both for the Indigenous 
population (1.05-4.89%) and the non-Indigenous 
(0.19-0.45%). The highest rate was recorded in 
East Arnhem, and infection rates were higher in 
rural areas. Overall, rates were higher in Central 
Australia than in the Top End. This is consistent 
with the observations from previous studies that 
showed higher rates among rural population in 
the NT.11,12,15 It is not known to what extent the 
differential rates in districts are due to different 
patterns of testing. 

Impact of vaccination 

It has been previously reported that the universal 
infant and school-based adolescent hepatitis B 
vaccination programs in Australia have already 
had a great impact in reducing the transmission 
of infection.10 We found a much lower 
prevalence of infection in the cohort born in the 
vaccine era. Some of this difference may be due 
to the continued transmission of hepatitis B into 
adulthood –a cohort effect where the higher rates 
in the older group are due to longer exposure – 
but given the knowledge that a large proportion 
of hepatitis B transmission occurs in infancy it is 
likely that immunisation explains most of the 
difference. 
 
Vaccination coverage of children with the 3rd 
dose of hepatitis B vaccines by the age of 2 
years reached almost 100% by 1990 and this 
high coverage has been maintained in the NT 
ever since. It should be noted that the 
vaccination data are still being verified at the 
time of the print as coverage figures were 
calculated at over 100% in some years. The 
incidence among the birth cohorts eligible for 
vaccination continues to decline. Incidence 
pattern indicates that a booster dose of hepatitis 
B vaccine after the primary course is not 
required at this stage. Recent studies have 
showed that a strong immunological memory 
persists more than 10 years after immunisation 
of infants and adolescents with a primary course 
of vaccination and that booster doses may not be 
necessary to ensure long-term protection.16-18 
Hepatitis B vaccine is well known for its high 
immunogenicity and reactogenicity following a 
primary course.18,19,20 It will be important to 
continue monitoring the incidence in the 
vaccinated birth cohorts to identify if their 
immunity is waning over the years. Community 
sero surveys on the hepatitis B markers will 
provide additional information on population 
immunity against hepatitis B.  

HBV related mortality 

The main aim of the HBV vaccination program 
is to prevent infection and transmission and 
ultimately to eliminate morbidity and mortality. 
A study in one high prevalent district in the NT 
found that 4.8% of all deaths during 2002 – 2005 
were associated with chronic HBV infection.21 
The NTNDS had only one death recorded, 
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however it is not designed to be able to collect 
mortality data, particularly for a chronic 
condition such as hepatitis B infection. Specific 
studies analysing hospital data and mortality 
data would better describe the trends in HBV 
related mortality and will be undertaken  

Limitations of the study 

We estimated prevalence of hepatitis B based on 
the data in the NT surveillance database. Even 
though we found that our estimates were closer 
or higher than some of the previous prevalence 
surveys, it is possible that these are under-
estimates. NTNDS database captured the cases 
that came into contact with the health system 
only. In this study we did not screen other 
administrative data collections and therefore we 
do not know if there were hepatitis B cases that 
were not reported. Some of the asymptomatic 
cases and cases that left NT may not have been 
captured. The ‘Capture-recapture’ method if 
employed in this study would have enabled us to 
estimate these missing cases but this tool could 
not be used since we studied a single data 
source.22  

 
Assessing vaccine efficacy by the screening 
method was not possible at this point as further 
verification of the coverage data is required. 
Additionally, a history to exclude perinatal 
transmission was not searched and some cases 
were also born outside NT. Transmission of 
hepatitis B appeared to have increased from 
young adult age (Figure 5) in the past but the age 
cohorts of vaccination era have not yet fully 
passed these peak ages. For these reasons, our 
observation that a booster dose of hepatitis B 
vaccine may not be required at this stage should 
be interpreted cautiously and ongoing analysis is 
required.  

Conclusions 

The existing surveillance system provides 
significant information on HBV infection 
occurring in the Northern Territory, revealing 
that incidence has dramatically declined after the 
introduction of vaccination against the disease. 
Birth cohorts subjected to vaccination continue 
to show low infection rates. Data from routine 
surveillance at this time do not suggest need for 
a booster do after the primary course of 
vaccination however further studies to assess 
this possible requirement are ongoing. 
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Clinic 34 has started an outreach youth sexual 
health at headspace Top End in Palmerston.  
 
The youth clinic provides emergency 
contraception, pregnancy testing, STI testing and 
treatment and referrals. 
 
Promotional posters and information cards have 
been widely distributed to senior schools, youth 
services and other relevant locations in the 
Palmerston and rural area.  

This is a free and confidential service for youth 
under the age of 25.  
 
A Medicare card is not required when accessing 
this service.  
 
Young people can drop in on Wednesday 
afternoons to headspace Top End who are 
located at the Oasis Shopping Centre in 
Palmerston or if they prefer can ring headspace 
Top End to make an appointment on 8931 5999. 

Clinic 34 Youth Outreach Clinic at headspace Top End in Palmerston 
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Ensure you have a flu vaccination 
Media release circulated 9 July 2012 

The NT Centre for Disease Control is urging 
Territorians not yet vaccinated against influenza 
2012 to take this opportunity to do so as the 
number of influenza cases being notified locally 
continues to increase. 
 
"So far in 2012 there have been 181 cases of 
confirmed influenza, 60 cases have been 
reported in Darwin, and just over half (33) of 
these cases required hospitalisation, some in 
intensive care," CDC Director Dr Vicki Krause 
said. 
 
"Influenza, commonly known as the flu, may 
sound minor, and it is often regarded as similar 
to the common cold. But flu really is of a higher 
order, with unpleasant symptoms such as fever, 
sore throat and muscle aches that develop 
suddenly and may last up to two weeks." 
 
Dr Krause said influenza is caused by a virus 
which spreads easily from person to person 
through respiratory secretions that are produced 
during coughing or sneezing. 
 
"It can affect anyone, especially people with 
underlying medical conditions, amongst whom it 
can have serious impacts." 
 
These important steps they can take to protect 
people from influenza infection - 
• Get vaccinated every year. Vaccination offers 

the best protection against the flu. 

• Cough or sneeze into your upper arm to 
prevent the spread of infected droplets. 

• Do not go to work, school or community 
functions when you are experiencing 
influenza like symptoms. 

• Wash your hands frequently with either soap 
and water or gel to prevent the spread of 
infected droplets 

 
The influenza vaccine is safe and effective in 
preventing severe influenza illness and it must 
be given every year. People most at risk of the 
complications from influenza can receive a free 
vaccine by visiting their GP, Community Care 
Centre or Aboriginal Medical Service. They 
include: 
• Everyone 65 years and over;  
• all Indigenous people 15 years and over;  
• all pregnant women (safe to be given in all 
stages of pregnancy); and  
• anybody over 6 months of age with impaired 
immunity such as those with chronic illnesses. 
 
Those in close contact with people at high risk 
of influenza complications should also be 
vaccinated. These include health care workers, 
nursing home staff and household members of 
those in high-risk groups. 
 
For more information visit: http://
www.heal th .n t .gov.au/Flu /Vaccinat ion/
index.aspx 
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Abstract 

Head lice infestation continues to be a world 
wide, public health issue. Head lice are most 
prevalent in primary school aged children in 
urban populations, but in Indigenous 
communities, head lice tend to be non age-
specific. Generally head lice cause itch and 
discomfort, affecting attention and behaviour but 
severe infestation can lead to secondary 
infections, resulting in serious health conditions. 
Until 2011 advice from Centre for Disease 
Control for head lice management has been the 
use of licensed topical, insecticides (e.g. 
pyrethroids and malathion). With increasing 
resistance of lice to these products and concerns 
about toxicity and side effects current evidence 
supports changing the advice to the use of 
occlusive products with dimeticone as the active 
component. The Nits the Pits – Head Lice Action 
Pack reflecting this evidence is being launched 
and distributed via Centre for Disease Control 
internet site in July 2012. 
 
Key words: pediculosis capitis; head lice; nit; 
dimeticone 

Introduction 
Head lice infestation is generally seen as an 
annoyance that most families deal with at least 
once but in resource-poor populations head lice 
infestation is hyper-endemic.1  There is no data 
on prevalence of head lice in the Northern 
Territory (NT) but from all reports from schools 
and clinics head lice is a major and worsening 
issue across the Territory, particularly in remote, 
Indigenous communities.  
 
In urban populations head lice do not tend to 
create serious health problems but they can 
contribute to school absenteeism, poor behaviour 
and attention and repeated treatments are costly 
to families. In resource-poor communities, both 
in Australia and internationally, head lice can 
result in significant health sequelae. Cook et al2 
described the issue of untreated head lice with 
some examples. They reported a case study of an 
18 month old child from a remote community in 
Central Australia with wounds on his head 
consistent with scratching from a severe head 
lice infection that had developed into a severe 

case of Group A beta-haemolytic streptococci 
(GAS) impetigo. A known post infection 
sequelae of GAS is rheumatic heart disease. 
 
Head lice are not necessarily easy to prevent but 
if treated effectively and promptly using a 
family and community approach to reduce the 
risk of re-infection, real reductions in prevalence 
should contribute to prevention of secondary 
infections. This paper describes the new Centre 
for Disease Control (CDC) head lice treatment 
advice based on current evidence. 

Previous head lice treatment advice 
The treatment advice previously given by CDC 
was to use licensed topical, insecticides (e.g. 
pyrethroids and malathion). Increasingly, the 
literature is confirming that lice are developing 
resistance to these insecticidal treatments3 and 
there has been a focus on research into 
alternative treatments.  

New head lice treatment advice 
Occlusive products, with the active component 
dimeticone have recently become commercially 
available and are now sold in pharmacies in 
Darwin and Alice Springs. 
 
These occlusive products use silicone oils in 
different viscosities and concentrations. The 
silicone oils have low surface tensions and coat 
most of the hair shaft surfaces. These types of 
silicone oils are commonly used in shampoos, 
conditioners and body lotions and oral 
dimeticones are even used as anti flatulents and 
for infant colic. There has been no demonstrated 
teratogenic, genotoxic or carcinogenic effects in 
animal models after both topical and oral 
application. Hence, use as a head lice treatment 
can be considered safe.4  
 
Burgess5 reports that occlusive products 
containing dimeticone coat the lice, and enter the 
tracheal system of the louse inhibiting water 
excretion which kills the louse. Hence, because 
the mode of killing is physical rather than 
neurotoxic, issues of resistance are not expected. 
Excitingly there is also evidence that the higher 
concentration (92% dimeticone products) had 
high efficacy at killing both young and mature 
eggs (nits).6 

Nits the Pits - Head Lice Advice launch 2012 
Keith Edwards and Jennifer Fry, CDC  



The Northern Territory Disease Control Bulletin Vol 19, No. 2, June 2012 15 

Types Active component Product examples Description 

Occlusive products – Kill 
the head lice by physically 
smothering. Products with 
dimeticone as the active 
component are currently 
the treatment of choice in 
NT as they: 

• are effective 
• have no evidence of 
resistance 
• are safe 
• are able to be used 
repeatedly. 

Dimeticone 4% 

 

Dimeticone 92% 

 

 

Hedrin®) (a gel) 

 

Nyda®  
(an oil base) 

 

 

Occlusive products are a relatively 
new head lice treatment and they 
are now the recommended 
treatment for head lice treatment 
in the NT. They use a physical 
action to coat the lice and smother 
them. These products should be 
used as first intervention or if 
insecticide treatment fails. 

 

Conditioner No active 
component 

Use any white hair 
conditioner to make 
it easier to see lice 
or nits 

Hair conditioner can also be used 
to “stun” lice to assist combing 
out. Conditioner immobilises head 
lice for approximately 20 minutes 
but is not as effective as using 
products containing active 
components such as dimeticone 
which kills the lice. 

Permethrin 

least toxic 

Pyrifoam®, 
Quellada®, 
Lyclear® 

We no longer recommend the 
use of insecticidals, given the 
new occlusive products now 
available however if used, the 1% 
permethrin formula remains the 
preferred insecticidal head lice 
treatment based on toxicity 
profiles and product safety. 

Pyrethrin 

moderately toxic 

Lyban®, Banlice®, 
Paralice® 

 

Malathion 

most toxic 

KP24®, Lice Rid®, 
HL7® 

0.5% Malathion in an alcohol base 
should only be used for heavy 
infestations. It is the most toxic 
insecticide. Directions need to be 
followed carefully and repeated 
use avoided. 

Natural Products  Ti-tree oil, 
kerosene, 
eucalyptus oil or 
products containing 
these ingredients 

We do not recommend the use 
of ‘natural’ products as they are 
not known to be safe or effective. 
‘Natural’ products have some 
efficacy but can be more harmful 
than standard head lice treatment. 
They are more likely to burn skin 
and cause death if swallowed.  

Insecticidals - Kill the 
head lice chemically. These 
products can be toxic, and 
repeated usage can be 
dangerous. There is also 
evidence lice become 
resistant to these products. 
Pregnant or breast feeding 
women, people with 
sensitive skin and parents 
of babies less than 12 
months of age should 
consult a doctor before 
applying insecticidal head 
lice treatments.  

Table. Product advice included in the Nits the Pits – Head Lice Action Pack 
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The cure rate reported for 92% dimeticone 
(product name Nyda®) is 97.2%1 and for 4% 
dimeticone (product name Hedrin®) Kurt7 
reports a 90% cure rate. This is compared to cure 
rates for insecticidal treatments of 67.6%1 for 
permethrin or 34.5% for malathion.8 

 
Another product currently available in the NT 
based on the silicone oil cyclomethicone 
(product name Full Marks®) has been shown to 
have a 77% cure rate but the current evidence is 
not as strong with this product.9 Research into 
this product will be watched closely as it only 
requires a 10 minute application before being 
washed off with treatment then repeated in 7 
days as opposed to the other products needing to 
be left on the hair overnight. A recent study by 
Burgess10 discusses a dimeticone 4% gel 
marketed in the UK as Hedrin Once® Gel 15 
minutes. This product is more viscous than the 
lotion currently available and has better 
adherence to hair. It was shown to be effective 
when applied for 15 minutes and then repeated 
again in 7 days. Contact with the Australian 
supplier revealed that this product was not yet 
available in Australia but the company was 
hopeful it would become available during 2013.  
 
In the NT, at this time, the advice is to use 
products with dimeticone as the active 
component (either 4% gel or 92% oil) based on 
current evidence. As research develops, it is 
hopeful the range of products will increase. 

Application of occlusive products advice 

Once head lice is diagnosed in a member of the 
family, all family members need to be checked 
for head lice using the fine tooth comb on wet 
hair technique. All family members infected 
need to be treated at the same time to prevent re-
infection. 
 
Families are advised to follow the directions 
carefully on any head lice treatment product. 
The occlusive products currently available with 
the active component dimeticone recommend 
that the product is applied to dry hair and left on 
the hair overnight (not dried using a hair dryer or 
artificial heat) and washed out after 8 hours with 
normal shampoo. This needs to be repeated in no 
less than 7 days and no more than 11 days to 
treat any nits that might have hatched in this 
period. This is an essential component of any 
lice treatment protocol. 

Manual removal of lice 
The use of conditioner and fine tooth combing 
technique on wet hair has shown between 38% 
and 75% cure rate if this is the only treatment 
used.9 This can therefore be an effective 
treatment but it requires vigilance and time. It is 
recommended that hair needs to be combed with 
a fine tooth comb every 3 days for 15 days. 
Some families find this preferable to using 
chemical treatments. This method of combing is 
certainly a necessary tool to aid in diagnosis of 
head lice and to check treatment progress.11 

 
It is important to not use conditioner at the same 
time as an insecticide treatment as the 
conditioner may protect the lice. 

Use of oral ivermectin 
There have been recent papers discussing the use 
of oral ivermectin to treat head lice12,13,14 with 
Currie13 reporting on a pilot program in 
Canberra where children from 2 schools were 
compared with 31 children with head lice at the 
intervention school and 9 children with head lice 
in a control school. The children at the 
intervention school were treated with oral 
ivermectin and the control school with parent 
chosen topical head lice treatment. They 
reported an 87% reduction of head lice in the 
intervention school and 56% in the children 
topically treated. The concern with using 
ivermectin for head lice treatment in the NT 
population is that this drug is used to treat 
parasitic infections such as strongyloidiasis and 
there is a risk of resistance if over-used. 
Systemic treatment comes with a greater risk of 
side effects9 and given the availability of safe 
and effective occlusive treatments ivermectin is 
not recommended for head lice treatment at a 
population level in the NT. 

Community approach 
Head lice management needs to be considered a 
joint responsibility among parents/guardians, the 
Department of Education and Training, non 
government schools, child care centres and the 
Department of Health. 

Parent/guardian responsibility  
• To check and treat their children for head 

lice. 
• To check and treat all family members 

affected at the same time. 
• To repeat treatment in 7 days to kill any nits 

that may have hatched into lice. 
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************** 

Schools/pre schools/child care centre 
responsibilities  
• To let parents know when an outbreak occurs 

and to notify a parent / guardian at the end of 
the day if head lice are suspected or noticed 
or for secondary students who move class 
regularly, provide verbal instruction to 
students to check their hair after school. 

• Staying home from school is NOT necessary 
if effective treatment is commenced prior to 
the next day of school.  

• Government schools should follow 
Department of Education and Training 
Policy15 on head lice management. School 
staff can only perform visual checks of 
children’s hair if parental consent is given. 

Department of Health responsibilities  
• To provide up to date medical information, 

printed resources and on site education at 
community health centres.  

• To provide education and support to schools, 
day care centres, or community groups if 
requested.  

• Head lice treatment is provided free of charge 
for all persons with a health care card at 
community health centres. 

Nits the Pits – Head Lice Advice health 
promotion material 
The Head Lice Advice available includes the 
CDC Fact Sheet and the Nits the Pits Action 
Pack which includes a story book designed to be 
read with young children (see page 32 for link). 
With the new advice now being publicly 
available on line, an education campaign will 
commence focussing on schools, pre schools, 
child care centres, pharmacies and clinics. 
Pharmacies and clinics are encouraged to 
commence stocking the dimeticone products and 
to update the advice clinic and pharmacy staff 
are giving to families.  
  
As new products, and the evidence to support 
use of them, become available, this advice will 
be updated. 
 
Remember – Take a peek! Once a week! 
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Hip surveillance in children with cerebral palsy in the Northern Territory: 
The challenge ahead 

Erin Grace, Flinders Medical Student and Keith Edwards, CDC 

Abstract 
Hip subluxation occurs in up to 75% of children 
with cerebral palsy. If left untreated, hip 
subluxation can lead to dislocation, deformity, 
pain and gait abnormalities. Hip subluxation is 
preventable through early identification and 
subsequent intervention. The Consensus 
Statement on Hip Surveillance for Children with 
Cerebral Palsy: Australian Standards of Care 
2008 (SoC) states that hip assessment with an 
antero-posterior hip radiograph of all children 
with cerebral palsy can help identify those 
children at risk and allow early intervention. An 
audit was conducted during 2011 to look at 
adherence to recommendations in the Standards 
of Care in the NT public health services for the 
birth years 2000 to 2011. Of the 64 children 
included in this audit, only 12.5% had received 
an initial hip radiograph between the age of 12 
months and 24 months, with 64% having their 
initial hip radiograph after the age of 24 
months. This could be attributed to the audit 
covering a period prior to the introduction of the 
SoC and possibly CP frequently being diagnosed 
after age 24 months. The audit, though, 
highlights the need to develop a structured hip 
surveillance program within the NT following 
the SoC recommendations. 
 
Key words: cerebral palsy; hip joint; 
radiograph; screening; Northern Territory 

Introduction 
Cerebral palsy (CP) is an umbrella term that 
covers a group of non-progressive, but often 
changing motor impairment syndromes 
secondary to injury to a developing brain.1 

 
CP is a heterogeneous condition, and can be 
classified according to type, functional severity 
and topographical distribution.4 Motor types 
include spastic, dystonic, ataxic, hypotonic and 
mixed. Topographical distributions include 
spastic hemiplegia, spastic diplegia and spastic 
quadriplegia.  
 
The Gross Motor Function Classification System 
(GMFCS) is a widely accepted motor 

classification system for CP.5,6 It is a 5 level 
grading system based on self-initiated 
movements with a focus on functional 
limitations and need for mobility aids. Children 
with a GMFCS level I have minimal motor 
impairment whereas children with a GMFCS of 
V are severely limited in all areas of motor 
function.4 

 
Hip displacement is the second most common 
deformity affecting children with CP, second to 
only talipes equino varus.2 Hips are often normal 
at birth in children with CP and undergo a 
progressive lateral displacement secondary to 
spasticity and muscle imbalance in the major 
muscle groups of the hip. Displacement may 
progress to severe subluxation, secondary 
acetabular dysplasia, deformity of the femoral 
head, dislocation and painful degenerative 
arthritis7. Progression of hip dislocation has an 
increasingly adverse effect on gait, sitting, 
personal hygiene and personal care. 
 
The rate of hip displacement in CP varies 
widely, ranging from 2% to 75%3 depending on 
disease severity. The incidence of hip disease in 
CP is related to its severity, ranging from 1% in 
children with spastic hemiplegia to 75% in those 
with spastic quadriplegia.7 Lonstein and Beck8 
found subluxation or dislocation in 7% of 
children with CP who were able to ambulate 
independently, but 60% in those who could only 
sit with assistance. A linear relationship between 
GMFCS and hip dislocation has been repeatedly 
described. Soo et al4 found the lowest incidence 
of hip displacement was in GMFCS level I but 
90% of children with GMFCS V had hip 
displacement. Hagglund et al9 also found that 
hip displacement was directly related to 
GMFCS.  
 
The aim of management of spastic hip disease in 
children with CP is to maintain flexible, well 
located hips that are painless and have a 
symmetrical range of movement (ROM). The 
longer a hip deformity persists, the more 
difficult it is to manage and if recognised late, 
the salvage options for skeletally mature patients 
are limited.3 If identified early, subluxation can 
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be treated with simpler preventative surgery, 
decreasing the need for major reconstructive or 
salvage surgeries. Thus, early detection is the 
key. 
 
Hip surveillance is the process of identifying and 
monitoring the critical early indicators of 
progressive hip displacement. The aim of hip 
surveillance is the early detection of children 
with CP who are at risk of hip dislocation. 
Surveillance programs use a combination of 
clinical assessment and radiological screening to 
do this. Numerous studies have shown that hip 
surveillance programs allow early identification 
of ‘at risk’ hips and decrease dislocation 
rates.7,10 Dobson et al7 examined the effect of the 
introduction of a hip surveillance clinic in 
Melbourne and found that a combination of 
primary clinical and secondary radiological 
screening allowed spastic hip disease to be 
detected at an earlier stage. Preventative surgery 
was carried out at a more appropriate stage of 
the disease, the need for reconstructive surgery 
was decreased and salvage surgery was 
eliminated. In their systematic review of 
evidence for hip surveillance in children with 
CP, Gordon and Simkiss corroborate these 
findings.6  
 
The Consensus Statement on Hip Surveillance 
for Children with Cerebral Palsy: Australian 
Standards of Care 200811 (from here on referred 
to as SoC) is a guideline for health professionals 
to undertake appropriate hip surveillance in 
children with CP. The guidelines provide 
recommendations on initial pelvic radiographs 
and clinical assessment as well as recommended 
frequency of hip surveillance based on GMFCS 
and clinical signs of deterioration. It also 
includes recommendations for referral to 
orthopaedic services. 
 
The SoC is an evidence based document 
developed by a national working group 
consisting of physiotherapists and an 
orthopaedic surgeon from 3 tertiary facilities 
across 3 Australian states. A formalised external 
consensus process included review by 
orthopaedic surgeons, paediatricians, 
rehabilitation physicians, therapists, and a small 
number of other relevant medical and allied 
health professionals working with children with 
CP. The SoC was endorsed by the Australasian 
Academy of Cerebral Palsy and Developmental 

Medicine (AusACPDM), which is a 
multidisciplinary group committed to advancing 
knowledge and awareness of evidence based 
practice in the field of childhood physical 
disability, the Royal Children’s Hospital 
(Melbourne), Queensland Health and the 
Western Australian Department of Health.  
 
The SoC guidelines recommend repeated clinical 
assessment and pelvic radiographs at set periods 
with the initial clinical assessment and antero-
posterior (AP) pelvic radiograph at 12–24 
months of age or at diagnosis of CP if that 
occurs later than 24 months of age. The interval 
between subsequent follow up assessments and 
radiographs differs depending on previous 
findings and GMFCS level.  
 
There are 2 main radiological measures 
recommended to monitor ‘at risk’ hips: the 
migration percentage (MP) which is the 
percentage of the femoral head lateral to the 
edge of the acetabulum and acetabular index 
(AI) which is the slope of the acetabulum 
measured in degrees. Several papers describe the 
reliability and repeatability of the MP and AI as 
early warning signs of subluxation, but in their 
systematic review Gordon and Simkiss6 find that 
MP has greater reproducibility and reliability. 
The SoC recommends that the prime radiological 
measure for hip surveillance is MP and 
recommends that if a MP is >30%, hips are at 
significant risk of further subluxation and a 
referral to an orthopaedic surgeon is required. It 
also recommends that surveillance begin at 12-
24 months of age because several studies have 
found that children with CP had an increase in 
MP from as early as 12 to 18 months of age.12 
According to Flynn et al3, remedial surgery is 
recommended for children as soon as 
discernable hip subluxation (MP >25%) is 
recognised.  
 
Hip surveillance programs are run in conjunction 
with CP Registers in most Australian states. The 
CP Register provides a confidential population 
databases which records severity of CP using the 
GMFCS to assist appropriate identification of 
children for hip surveillance. 
 
This paper will describe a clinical audit the 
purpose of which was to assess hip surveillance 
in children with CP in the NT who were born 
after 2000. 
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Method 
A retrospective audit of receipt of initial pelvic 
radiographs in children in the NT identified as 
having cerebral palsy born after 2000 was 
conducted.  
 
Only children born between 2000 and the 
present were audited because NT hospitals did 
not have electronic reporting of radiology prior 
to the year 2000, and older radiographs were in 
storage or discarded. Compliance with only 1 
aspect of the SoC was audited: the 
recommendation that all children with CP 
receive an initial pelvic radiograph at 12 – 24 
months of age (or at diagnosis of CP if that 
occurred later than 24 months of age). 
 
Hospital record numbers (HRNs) for all NT 
children identified as having CP were obtained 
from the NT Department of Health Acute Care 
Information Unit. The HRNs were used to 
access each subject’s electronic health record 
and the following data was retrieved: 
• Birth date 
• Sex 
• Indigenous status 
• Post code 
•  Date of initial pelvic radiograph 
 
The birth date was used to determine if the 
patient had received a pelvic radiograph within 
the time frame specified in the SoC.  
 
Using the postcode and the Australian Standards 
Geographical Classification – Remoteness Areas 
remoteness index (ASGC-RA) the rural status of 
subjects was determined. The entire NT is 
classified as either RA 4 (remote Australia) or 5 
(very remote Australia).  
 
Data was analysed to estimate the proportion of 
children screened and to explore any relationship 
with Indigenous status and place of residence. 
As the sample size was <5 in some instances, a 
Fishers exact test was used. 
 
All data was stored on a password secured 
computer with all documents and files also being 
password secured. The HRN was not stored in 
the same document as the other data. The audit 
was registered with and approved by the 
Department of Health and Menzies School of 

Health Research Quality Assurance Register and 
was part of a fourth year medical student’s 
study. 

Results 
There were 64 children with CP born after 2000 
identified from NT hospital information systems. 
The cohort consisted of 39 males and 25 females 
with a mean age of 7 years. Indigenous children 
accounted for 62% of subjects with 70% of all 
children living in a remote (RA 4) area, and the 
remaining 30% in a very remote (RA 5) area. 
 
Only 8 out of 64 (12.5%) children received their 
initial pelvic radiograph within 12-24 months of 
age whereas 41 out of 64 (64%) received an 
initial radiograph after age 24 months. Nearly 
one quarter (15/64 or 23.5%) of the children had 
no record of ever receiving a pelvic radiograph. 
 
There was no statistically significant relationship 
between receipt of initial pelvic radiograph and 
either place of residence (2 tailed test p=1.00) or 
Indigenous status (2 tailed test p= 0.4640). 

Discussion 
Overall, approximately 75% of NT children with 
CP born from 2000 received initial pelvic 
radiographs but only 12.5% of children had one 
by the preferred 24 months of age. 64% of 
children diagnosed though, did have an initial 
hip radiograph after age 24 months. Moreover, it 
was found that 23.5% of children identified as 
having CP born from 2000 did not have a record 
of ever receiving a pelvic radiograph. The SoC 
recommends all children identified as having CP 
receive a pelvic radiograph at 12-24 months of 
age or at time of diagnosis and for the years 
2000 – 2011 this has not been achieved for 
almost one quarter of children diagnosed with 
CP in the NT.  
 
The reasons for poor adherence to the SoC are 
probably multifactorial and may include: 
• The SoC was released 8 years into the 12 

year audit period,  
• Frequently, formal diagnosis of CP does not 

occur until after 24 months of age, 
• NT does not have the dedicated clinics for 

children with CP which are present in other 
states, 

• Access to radiography may be difficult for 
those living in very remote locations, 
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• Radiographs may have been ordered but 
subjects failed to attend, 

• The absence of a formal hip surveillance 
program, and the lack of uniform protocols 
for appropriate positioning of children for 
radiographs and measuring of hip 
displacement. 

 
In conclusion, there is only 75% adherence for 
initial hip radiograph as recommended in the 
SoC for the period 2000 – 2011 for children with 
CP in the NT, regardless of Indigenous status or 
where they live. Ultimately a NT hip 
surveillance program using the SoC as a guide 
implemented in conjunction with the NT CP 
Register should improve hip surveillance rates 
and the overall health of children with CP. 

Limitations 
There were several limitations in this audit 
including: 
•  The audit was conducted using public health 

service electronic records. This would miss 
any subjects who had private radiographs 
performed. 

• The audit would miss any subjects who 
received a radiograph but the report was not 
entered in the electronic record. 

•  Audit only covered children born after 2000 
and hence may not be an accurate 
representation of the population.  

Recommendations 

• Review hip surveillance programs in other 
states to determine how NT can adopt best 
practice. 

• Develop an NT muliti-disciplinary hip 
surveillance program in conjunction with 
orthopaedic surgeons, paediatricians, visiting 
rehabilitation paediatricians, radiologists 
radiographers, and allied health professionals 
following the SoC. 

• Develop care plans for all children with CP 
following the SoC including recalls for 
clinicians to consider hip radiographs. 

References 
1. Badawi N, Watson L, Petterson, B, Blair, E, Slee 

J, Haan E, et al. What constitutes cerebral palsy? 
Dev Med Child Neurol,1998; Vol 40:520 -527. 

2. Robin J, Graham H, Baker R, Selber P, Simpson 
P, Symons S, et al.A classification system for hip 
disease in cerebral palsy. Dev Med Child Neurol. 
2008; Vol 51 (3):183–192. 

3. Flynn JM, Miller F. Management of Hip disorders 
in patients with Cerebral Palsy J Am Acad Orthop 
Surg 2002;Vol 10: 198-209. 

4. 4. Soo B, Howard J, Boyd R, Reid M, Lanigan A, 
Wolfe R, et al. Hip Displacement in Cerebral 
Palsy J Bone Joint Surg Am 2006; Vol 88: 121-
129.  

5. Palisano R, Rosenbaum P, Walter S, Russell D, 
Wood E, Galuppi B. Development and reliability 
of a system to classify gross motor function in 
children with cerebral palsy. Dev Med Child 
Neurol 1997;Vol 39: 214 – 223. 

6. Gordon G, Simkiss. A systematic review of the 
evidence for hip surveillance in children with 
cerebral palsy. J Bone Joint Surg Am 2006; Vol 
88-B: 1492-6. 

7. Dobson F, Boyd RN, Parrott J, Nattrass GR, 
Graham HK.Hip surveillance in children with 
cerebral palsy: Impact on the surgical 
management of spastic hip disease’ J Bone Joint 
Surg Am 2002;Vol 84:720 – 726. 

8. Lonstein J, Beck K. Hip dislocation and 
subluxation in cerebral palsy. J Pediatr Orthop 
1986;Vol 6 (5):521-6. 

9. Hagglund G, Andersson S, Dupe H, Laune-
Pedersen H, Nordmark E, Westbom L. Prevention 
of dislocation of the hip in children with cerebral 
palsy. J Bone Joint Surg Am 2005;Vol 87-B: 97-
101. 

10. Connelly A, Flett P, Graham H, Oates J. Hip 
surveillance in Tasmanian children with cerebral 
palsy. J Paediatr Child Health 2009; Vol 45: 437-
443. 

11. Wynter M, Gibson N, Kentish M, Love SC, 
Thomason P, Graham HK. Consensus Statement 
on hip surveillance for children with cerebral 
palsy: Australian Standards of Care, Australasian 
Academy of Cerebral Palsy and Developmental 
Medicine 2008.  

12. Vidal J, Deguillaume P, Vidal M.The anatomy of 
the dysplastic hip in cerebral palsy related to 
prognosis and treatment. Int Orthop 1985; Vol 9: 
105–110. 

 

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



The Northern Territory Disease Control Bulletin Vol 19, No. 2, June 2012 22 

Abstract 
This report details the public health response to 
the notification of 2 cases of acute post-
streptococcal glomerulonephritis (APSGN) and 
a 3rd case of suspected APSGN in a central 
Australian community which occurred in April 
2012. A community screen plus household 
contacts covered 77.3% of the target population 
and no further cases were identified. 
 
Keywords: public health response; acute post-
streptococcal glomerulonephritis; APSGN 

Background 
In the Northern Territory (NT) acute post-
streptococcal glomerulonephritis (APSGN) 
cases following infection with group A 
streptococcus (GAS) occur sporadically with an 
average of 26 cases per year (range 4-102 cases). 
Outbreaks occur approximately every 5 years in 
Indigenous communities.  
 
This report details the public health response to 
the notification of 2 cases of APSGN to Centre 

for Disease Control (CDC) in April 2012. These 
cases occurred in a Central Australian 
community within a 2 day period and were not 
identified as having had direct association with 
each other. Both children were admitted to Alice 
Springs Hospital and subsequent laboratory 
testing confirmed their diagnosis (see case 
definition for APSGN page xx). The children 
both recovered and were discharged back to the 
community. 
 
A 3rd case from the community met the case 
definition for probable APSGN (see case 
definition page 2). 
 
Household screening according to the Northern 
Territory Guidelines for Acute Post-
Streptococcal Glomerulonephritis (The 
Guidelines)1 was started by the community 
Health Centre. A recent report2 on an APSGN 
screen in a Top End community published in the 
Bulletin provided a valuable reference to guide 
this screening process. While not yet fully 
completed as of 15 June 2012 no further cases 
have been identified within the households. 

Since the completion of this audit in 2011, 
Centre for Disease Control (CDC) Community 
Paediatric staff have reinvigorated the Cerebral 
Palsy Register in the NT. The register has 
identified 140 children born since 1993 with 
cerebral palsy, and will be used as the platform 
for an NT hip surveillance program. 
 
In late June 2012, 51 allied health staff from 
across the NT who manage these children both 
remotely and in the urban setting attended a 
workshop at Royal Darwin Hospital organized 
by CDC. This was followed by a Paediatric 
Grand Round session and the importance of 
early diagnosis and management of children at 
risk of hip subluxation was highlighted. This has 
led to work with the Aged and Disability team to 
ensure timeliness of hip surveillance referral 

according to children’s functional (GMFCS) 
level. The Community Care Information System 
(CCIS) has provided input to allow use of 
“triggers” for allied health staff to appropriately 
monitor and refer for hip surveillance. This will 
be further developed by CCIS and the Aged and 
Disability team.  
 
The CDC Community Paediatric team, with 
input from interstate hip surveillance programs, 
plans to coordinate a population based hip 
surveillance program across the NT with further 
consultation with paediatricans, the visiting 
rehabilitation paediatric team, orthopaedic 
surgery, radiography and radiology. Updates on 
progress of the program and outcomes will be 
reported in future Bulletins. 

Acute post-streptococcal glomerulonephritis community screen in a 
Central Australian community in 2012 

Lynda O’Halloran, CDC Tennant Creek 

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

Editorial comment by Jennifer Fry, CDC  
Hip surveillance in children with cerebral palsy in the NT: The challenge ahead 
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As there were 2 cases without an 
epidemiological link community screening in 
line with the NT Guidelines1 was implemented 
to identify and prevent further cases.  
 
Planning for a community screen of children 
aged 1 to <17 years (for scabies, skin sores and 
oedema) was commenced with 2 CDC Public 
Health RNs and a Remote Health RN. 
An NT-wide alert for APSGN had been issued 
on 13 February to all medical officers and health 
clinics because the threshold of the number of 
APSGN cases had been met which indicated 
more cases were likely. Before the outbreak 
team arrived, clinic staff had already been 
checking for any children presenting with 
symptoms of glomerulonephritis. 

Methods 
Household screening  

Household members were screened by clinic 
staff for scabies, skin sores, oedema, haematuria 
and hypertension. Benzathine penicillin (LA 
Bicillin) was to be given to all children aged 1 to 
<17 years and to others outside this age range 
who had skin sores present. Lyclear® 

(permethrin) was to be given to all those 
screened with scabies. Any person with 
haematuria, hypertension or oedema was to be 
referred to the clinic for further assessment. 

Community screening 

The community screen intended to go from 
house-to-house in the community with 
additional screening done opportunistically in 
the clinic. Planning for the community screen 
identified a number of resources required to 
complete the task. 
*These were 
• 2 Health staff from CDC and 1 staff member 

from Remote health (no community workers 
in Ali Curung so unable to use this type of 
assistance). 

• Transport to move around the community. 
• A list of children in the community aged 1 to 

<17 years downloaded from the Primary Care 
Information System (PCIS), including date of 
birth. 

• Benzathine penicillin (quantities sufficient 
for 25% of the target group). 

• Lyclear®(permethrin). 

Reporting 
Both confirmed cases and probable cases should be 
notified. Possible cases should be reported to Centre 
for Disease Control (CDC) but not notified to 
NTNDS.1 

Confirmed case 
A confirmed case requires either: 
1. laboratory definitive evidence  
OR 
2. laboratory suggestive evidence AND clinical 

evidence. 
Probable case 
A probable case requires clinical evidence only. 
Possible case 
A possible case requires laboratory suggestive 
evidence only. 
Laboratory definitive evidence 
Renal biopsy suggestive of APSGN. 
Laboratory suggestive evidence 
1. Haematuria on microscopy (RBC >10/μl)2  
AND 
2. Evidence of recent streptococcal infection 

(positive Group A Streptococcal culture from skin 
or throat, or elevated ASO titre or Anti-DNase B)3  

AND 
3. Reduced C3 level.  
 

Clinical evidence 
At least 2 of the following 
• facial oedema  
• >= moderate haematuria on dipstick 
• Hypertension4 
• peripheral oedema 
Notes 
1. Possible (subclinical cases) are often found when 

screening individuals for APSGN but do not 
present with more than 1 clinical symptom. They 
do not have oedema or hypertension but on 
laboratory investigation are found to have 
haematuria, evidence of a streptococcal infection 
and a reduced C3. These cases should also be 
reported to CDC.  

2. If microscopy is not available then moderate 
haematuria on dipstick fulfils this criteria. 

3. If all other criteria have been fulfilled but the only 
evidence of recent streptococcal infection is 
isolation of Group C or Group G Streptococci 
from skin or throat, this could be notified as a 
confirmed case after discussion with CDC or an 
infectious disease physician. 

4. Hypertension as defined in CARPA Standard 
Treatment Manual.2 

Figure. Case definition for APSGN1 
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• Urine collection cups 
• BP machines with child cuffs 
• Stethoscopes 
• Multistix 
• Extra syringes and needles for decanting 

smaller amounts of LA Bicillin 
• Swabs, bandaids 
• Biohazard bags 
• Hand cleaner 
• Scales 
• Gloves 
• Rubbish bags 
• Sharps containers 
• Tissues 
• Folders and pens 
• Sunscreen 
• Consent forms 
• Resuscitation equipment for each team and 

Anaphylaxis Kits. 
• IV fluids 
• Computer at Ali Curung clinic set aside to 

enable data entry into PCIS in the clinic. 
CDC laptops apparently cannot access PCIS 
in the community 

• Accommodation for visiting staff acquired at 
nearby roadhouses 

• Items to give children such as scarves and 
stickers. 

 
The timeframe for the screen was to be 30 April 
to 4 May with follow up visits 9 and 10 May to 
try to locate any unscreened children.  

Communication 

The Clinic Manager and CDC RN had a 
teleconference and it was decided that the 
Manager would set up a community meeting. 
Two weeks before the planned screening a 
community meeting was held at the primary 
school with various community members. 
Attendance included 2 main Aboriginal families 
with 1 member from each family group speaking 
to the crowd about how important it was for 
people to have the checks and also to look after 
themselves and wash their linen, etc. Others in 
attendance were from various organisations e.g. 
the police, Barkly Shire Council, Power and 
Water and school teachers.  
 

A large poster about scabies was passed around 
at the meeting and all who attended received a 
copy of the scabies fact sheet.4  
 
A teleconference was held the same day between 
CDC and Clinic Manager o plan the visit. A visit 
was also made by 1 CDC RN to the community. 
The Head of Surveillance, Dr Peter Markey also 
spoke via teleconference with staff involved 
with the screen. 
 
The clinic staff were advised to concentrate on 
continuing the treatment of contacts from the 2 
confirmed cases and to do opportunistic 
screening for others that came to the clinic. CDC 
staff would attend to community screening and 
treat all 1 to <17 year olds. 
 
The Clinic Manager was sent copies of the The 
Guidelines2 plus sheets for recording the 
contacts and separate sheets for the community 
screening clients. 

Staff and resources 

The team to do the community screening 
consisted of 3 registered nurses (RN). The clinic 
did not have any Aboriginal Health Workers 
(AHWs) available. The only AHW was at 
Bachelor College. One Aboriginal school aide 
and 1 member of the clinic staff were made 
available to assist as their work allowed. 
 
A vehicle belonging to the Tennant Creek CDC 
was used and the Remote Health Nurse supplied 
a vehicle. 
 
A community list of children aged 1 to <17 
years was downloaded into an Excel spreadsheet 
from Primary Care Information System (PCIS) 
including first name, family name, date of birth, 
age, sex, client identifier (HRN) and (usual) 
local health centre. Additional fields for 
collection of data for the screen were added. 
These were scabies, skin sores, oedema, 
Lyclear® (permethrin), LA Bicillin including 
dose and site and referral to medical officer. 
 
The community clinic had enough supplies of 
LA Bicillin plus CDC ordered and took out 40 
doses and also supplied 80 tubes of Lyclear® 
(permethrin). Incentives for the children to be 
treated where organised. 
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Results  
Household screening 

The Clinic Manager advised that there was 
overcrowding in the community houses leading 
to the large number of contacts for the 2 cases. 
 
Indeed, a total of 78 household contacts were 
identified in the 2 households. 
 
Household 1 had 37 contacts and household 
2 had 41 contacts identified. 

Community Screening 

A total of 305 children were identified from 
PCIS that listed the community as their primary 
health service.  
 
The screening began on Monday afternoon, 30 
April. The following night Tuesday, 1 May, an 
accidental death of a community member 
occurred. The clinic was closed all Wednesday 
as requested by the deceased family. The time 
was used to consolidate a large number of 
recording sheets that the clinic staff had used. 
On Thursday a large group came to the clinic 
and smoked it. Following the smoking, clients 
were able to be seen again. 
 
During the week data entry into PCIS was done 
at the clinic while the children were being seen. 
Data entry for the second visit was completed 
the Monday, 14 May, after the visit.  
 
Revision of the list by the Clinic Manager and 
the School Principal, determined that 
approximately 49 children were living in other 
communities, leaving a target population of 256 
to be screened in this community. 

Discussion 
A total of 198 children of the 256 target 
population (77.3%) were screened according to 
paper records which were considered accurate. 
The data is yet to be extracted from PCIS. The 
health clinic staff had screened some children 
before and after the visiting team screening dates 
and the household contacts in the 1 to<17 year 
age group are included in the target population 
screened. 
 
There was 1 child with hypertension, sores and 
blood in his urine who was referred to a district 

medical officer (DMO). After clinic staff had 
spoken with the DMO, the child was sent to 
Tennant Creek Hospital. 
 
Of the 198 screened 58.4% had sores present 
and were subsequently treated with LA Bicillin. 
Scabies cases were identified in 23.2% of those 
screened. 
 
All cases with scabies were given treatment for 
themselves and the whole family and advised 
how to use it. There were also instructed to take 
their linen and put it in the sun if they did not 
have a washing machine. Children and parents 
were given advice on general hygiene and how 
to keep faces clean.  

Further actions and reflections 
The opportunity was taken to do health 
promotion activities with every child and family 
and to discuss again why they were having the 
screening. This action led to a significant 
number of children being sent in by other family 
members for screening. Some children even 
came back to be seen a second time.  
 
Considering that it was not possible to visit the 
houses or the school for a large proportion of the 
time and that a death in the community meant a 
large sorry camp and closing of the clinic, the 
percentage of 77.3% of target group screened 
was quite an achievement. The percentage of 
treated children in the population will increase 
further as the screening for the household 
contacts is finalised by the clinic. 

Considerations for future screens 
The use of the sticky hands and bandanas as an 
incentives for children receiving intramuscular 
penicillin worked well and further thought about 
stickers, transfers or other items to be used in the 
future need should be considered. Always ensure 
sufficient supplies are ordered and available for 
all children having LA Bicillin. 
 
A couple of days may need to be spent at the 
clinic explaining the paperwork so that the 
information is recorded on the correct sheets. 
This is of course for the contact screening and 
any opportunistic screening that is done when 
children present at the clinic with sores. Also as 
hindsight often reveals, more time was needed to 
fully explain what exactly was expected and 
who was to be screened.  
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The school could be visited and perhaps a 
contest or reward system be organised that 
would promote children to bring back their 
consent forms.  
 
Future planning might involve more of a “round 
table community group meeting” with those 
affected by the illness to explain more and ask if 
they were happy for us to visit their houses. Also 
a designated person to put up relevant posters 
around the community would be helpful for the 
screening visit. Perhaps more information could 
be distributed to families as well.  
 
Additionally, as per The Guidelines2 collecting 
representative swabs for culture should be 
discussed with CDC as this would provide the 
GAS organisms for further study and 
characterisation and may identify other 
associated organisms of interest in the 
community. 
 
Swabs were taken in this community as a 
representative screen and of the 6 taken:  
• 4 were found to grow methicillin resistant 

Staphlococcus aureus (MRSA) with 3 of 
these also having Streptococcus pyogenes, 
Group A (GAS).  

• 1 had Streptococcus pyogenes, Group A 
(GAS) only – no MRSA. 

• 1 had Streptococcus pyogenes, Group G – 
resistant to penicillin but sensitive to 
flucloxacillin. 

 
While it is recognised that GAS is the 
responsible organism for APSGN, the 
concomitant finding of community methicillin 

resistant Staphylococcus aureus (MRSA) in this 
limited opportunistic collection is of concern. 
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  Yes No % 

Total number of children present in community aged 1to<17 years 256   

Total children screened aged 1 to <17 years 198   

Proportion of the target group screened 77.34%   

Scabies present 46 152 23.2% 

Skin sores present 73 125 58.4% 

Benzathine penicillin given 73 125 58.4% 

Oedema present* 0 198  

Referral to district medical officer* 1 197  

Table. Community screening results 

* These items are not included on the PCIS Glomerulonephritis screen service item. 
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Abstract 
Presumptive treatment is a common and 
accepted part of many treatment protocols. The 
prevalence of STIs in remote areas of the 
Northern Territory has remained at extremely 
high levels for over 15 years with many 
communities having higher prevalence than 
almost all the populations where periodic 
presumptive treatment has been used. Given  
that young people living in many remote 
communities are as likely to have an STI as 
people treated during contact tracing elsewhere, 
presumptive treatment is considered looking at 
the literature and experience to date. 
 
Key words: Presumptive treatment; STIs 
 
Presumptive treatment, that is treatment for a 
presumed or possible but not proven infection, is 
a common and accepted part of many treatment 
protocols. For example presumptive treatment of 
sexual partners is strongly recommended despite 
only 25-50% of contacts having an infection.1 
Presumptive treatment for sexual transmitted 
infections (STIs) of communities or groups of 
people at higher risk of STI is a strategy that has 
been used in a variety of settings around the 
world. Generally this presumptive treatment is 
offered periodically in a series of repeated 
rounds, known as periodic presumptive 
treatment. The prevalence of STIs in remote 
areas of the Northern Territory has remained at 
extremely high levels for over 15 years;2,3 indeed 
many communities have a higher prevalence 
than that of almost all the populations where 
periodic presumptive treatment has been 
previously used. Given both this fact, and that 
young people living in many remote 
communities are as likely to have an STI as 
people treated during contact tracing elsewhere, 
the question arises as to why they should not 
also be offered treatment presumptively. 
 
In this context, a literature review was done and 
workshop held in late 2011 to consider the 
evidence for effectiveness, adverse effects and 
applicability of population based presumptive 
treatment in the NT setting.  

One large population based randomised 
controlled trial of periodic presumptive 
treatment has been reported.4 In this study all 
adults in a cluster of communities were 
randomised to receive either an STI treatment 
for syphilis, gonorrhoea, chlamydia and 
trichomonas or a non-STI treatment for worms 
every 10 months. After 3 treatment cycles there 
was a decrease in syphilis and trichomonas 
prevalence. A reduction in the prevalence of 
gonorrhoea and chlamydia was shown at 
delivery among a subset of pregnant women. On 
average these women were tested 4.5 months 
following treatment, as opposed to the 10-month 
standard interval, suggesting that there many 
have been a short term reduction in the 
prevalence of gonorrhoea and chlamydia.5 The 
baseline prevalence of gonorrhoea and 
chlamydia in this study was relatively low (3%) 
and the interval between treatment a relatively 
long 10 month period.  
 
Several cohort,6-13 and one randomised,14 trials 
of targeted presumptive treatment of higher risk 
groups have consistently demonstrated a 
transient decline in the prevalence of STIs. This 
effect has been noted for gonorrhoea, chlamydia, 
trichomonas and syphilis. However the only 
study finding a sustained decrease in prevalence 
was one in which the group had improved access 
to syndromic management provided.8 

 
One small observational study from Central 
Australia demonstrated a transient decline in 
chlamydia and gonorrhoea prevalence 6 weeks 
following population based administration of 
azithromycin for trachoma control.15 

 
A number of concerns have been expressed 
about using presumptive treatment in whole 
groups of people including the potential for 
serious adverse effects, people altering their 
sexual behaviour as a result of the program, or 
inducing sustained antimicrobial resistance. 
However, no evidence of these effects have 
emerged with the exception of a transient 
induction of macrolide resistance in 
Streptococcus. pneumoniae.16-19 One study 

Periodic presumptive (mass) treatment for sexually transmitted infections: 
Does it work? Does it do harm?  

Could there be a role for it in the Northern Territory? 
Nathan Ryder, CDC 
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reported a possible increase in the prevalence of 
infectious syphilis following a single round of 
presumptive treatment.9 The mechanism of this 
was postulated to be an increase in susceptible 
individuals among high-frequency transmitters. 
It is thought that persons with latent syphilis are 
not susceptible to re-infection and that treating 
them renders them able to be infected again. The 
hypothesis of increased susceptible individuals 
was later supported by modelling data. However, 
this scenario is unlikely to be of significance in a 
population with relatively few cases of latent 
syphilis such as remote Aboriginal communities, 
and presumptive treatment is unlikely to lead to 
an increase in syphilis transmission.20 There is 
no evidence of altered sexual behaviour as a 
result of presumptive treatment programs,21 a 
finding mirrored in circumcision programs22 and 
post-exposure prophylaxis23 for HIV prevention. 
 
Modelling studies suggest that the frequency of 
periodic treatment is of greater importance than 
the extent of coverage.24-26 Frequency should be 
at least annual, with improvement in 
effectiveness with increasing frequency up to 
monthly. Programs are of greatest effectiveness 
when there is greater coverage and frequency in 
people with the greatest number of sexual 
partners. 
 
While there are clear gaps in our evidence base 
there are also several opportunities to address 
this. Trachoma control programs involve giving 
antibiotics (ones to which STI organisms are 
susceptible) to heavily trachoma infected 
households and communities in repeated 
timeframes. Data generated by the trachoma 
control program should be analysed to gather 
evidence of the likely effectiveness in the local 
setting. Local clinical manuals recommend 
presumptive treatment of individuals in some 
circumstances, and presumptive treatment has 
been used during community wide screening in 
Central Australia. Whether presumptive 
treatment for STIs is acceptable among young 
Aboriginal people is not known. Data from 
community-wide treatment that has been carried 
out may provide some evidence of acceptability 
but it should be supplemented by qualitative 
research on the matter.  
 
In summary, there is evidence from studies 
conducted in resource poor settings that large 
but transient reductions in STI prevalence can be 
achieved through presumptive treatment 

programs. However, prevalence is likely to 
rebound unless presumptive treatment is 
continued, or an effective comprehensive sexual 
health program can be implemented and 
maintained. There is limited evidence of harms 
stemming from such a program.  
 
While it is likely that these findings could be 
applied to the Northern Territory, it is unknown 
whether such a strategy would offer any benefit 
over and above an adequately resourced, 
comprehensive, primary care based sexual health 
program. There is practical experience 
demonstrating that comprehensive, primary care 
based sexual health programs can reduce rates of 
STIs in the NT or similar settings; however very 
few have been implemented in broad areas nor 
sustained over long periods.27,28 There is 
currently a large randomised trial underway to 
more rigorously measure the implementation 
and outcomes of comprehensive primary care 
based STI care and introducing population based 
presumptive treatment at this time could 
compromise that trial. However, in areas of high 
prevalence, where a comprehensive primary care 
based program has failed to be effective 
implemented, periodic presumptive treatment is 
a strategy that should be considered. Broad 
community consultation and a strong monitoring 
and evaluation framework would be essential 
components any program.  
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Penicillin resistant gonorrhoea 
changes to treatment protocol for Barkly region 

The following was sent to all Northern Territory health practitioners on 4 May 2012. 

http://health.nt.gov.au/Centre_for_Disease_Control/Sexual_Health_and_Blood_Borne_Viruses/Index.aspx
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Approximately 13,500 refugees and 
humanitarian entrants arrive in Australia 
annually with up to 200 resettled in the Northern 
Territory (NT) annually. Notwithstanding the 
extraordinary resilience of this population, they 
have unique health needs reflecting the 
epidemiology of infectious diseases and unmet 
medical needs in their countries of origin.1,2 3 
Additional social and psychological stress may 
arise from torture and trauma, displacement, 
social disconnection and overcrowding in poorly 
resourced refugee camps.4-6 

 
It is a requirement of the Australian government 
that refugees applying for permanent visas 
undergo a pre-departure health assessment 
which includes a chest X-ray (≥11 years) and an 
human immunodeficiency virus (HIV) test (≥15 
years).7 Additionally, refugees arriving from 
specific regions undergo a health check shortly 
before departure, including testing and treatment 
for malaria and presumptive anti-helminthic 
treatment.8 Despite this, there is a significant 
burden of infectious and other health conditions 
that may be undiagnosed or untreated at the time 
of migration.9 Consequently, timely and 
comprehensive post arrival screening for 
infectious disease and other common conditions 
is needed, not only for the health of individuals, 
but also to protect the public’s health.  
 
Currently, in Australia, there is no overarching 
national refugee health policy. Each jurisdiction 
has developed their own models of care and 
local guidelines for screening newly arrived 
refugees. In the NT, medical officers in the CDC 
relied upon locally produced CDC Guidelines. 
More recently, health practitioners who see 
refugees have access to the Australasian Society 
for Infectious Diseases (ASID) Refugee Health 
Guidelines1 (2009) to guide them in screening 
refugees for common infectious diseases among 
this population.  
 
In May 2012, the revised Screening guidelines 
for the initial health assessment of newly arrived 
refugees in the Northern Territory were released 
on the website. (see page 32 for link) These 
Guidelines have been developed by the NT 
CDC, with input from other refugee health 

services in Australia, as well as general and 
specialist clinicians in the NT. They are 
designed for medical officers and other health 
staff who are involved in the screening of newly 
arrived refugees. The guidelines are informed by 
the latest evidence on refugee health, 
contextualised for the NT, and provide 
recommendations for screening for both 
communicable and non-communicable disease. 
For detailed treatment protocols for common 
infectious diseases, health staff should continue 
to refer to the Australasian Society for Infectious 
Diseases refugee health guidelines(2009).1 
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Biting Midge Pest Calendar for the Coastal Top End NT 
2012 

 
Peter Whelan and Nina Kurucz Medical Entomology 

Centre for Disease Control,, Darwin 
The mangrove biting midge, Culicoides ornatus, causes widespread pest problems around the coast 
of northern Australia. Biting midges do not transmit disease to humans in Australia, but they are of 
medical importance due to their biting habits which cause skin reactions, itch and resultant 
excoriation. Medical Entomology has developed a biting midge pest calendar based on tide data for 
Darwin Harbour and moon phases, showing Culicoides ornatus pest periods in the Darwin area. The 
dates of the pest periods will generally apply to the rest of coastal NT. The calendar also outlines the 
habitats in which C. ornatus occurs, and personal protection measures to avoid being bitten. 

See www.health.nt.gov.au/Medical_Entomology/index.aspx 

Refugee Health Assessment: Screening guidelines for the initial health 
assessment of newly arrived refugees in the Northern Territory. 

 
are now published on the internet  

http://www.health.nt.gov.au/library/scripts/objectifyMedia.aspx?
file=pdf/72/15.pdf&siteID=1&str_title=Refugee  

Melioidosis resources 

Royal Darwin Hospital Infectious Diseases Melioidosis Guidelines 

http://healthguidelines.nt.gov.au/Search/download.aspx?filename=1011869\1011902\1641942.pdf 

Centre for Disease Control Melioidosis Fact Sheet: 
translated into Arabic, Bahasa Indonesia, Dari, Farsi and Kurdish 

h t t p : / / w w w . h e a l t h . n t . g o v . a u / l i b r a r y / s c r i p t s / o b j e c t i f y M e d i a . a s p x ?
file=pdf/43/46.pdf&siteID=1&str_title=Melioidosis.pdf 

Head Lice Advice 
Head lice management is considered to be a joint responsibility between 
parents or guardians, the Department of Education and Training, non 
government schools, child care centres and the Department of Health. 
For more information, please download the information packs below. 
Head Lice Advice 
Kid's Nit Booklet  
Lice Advice Posters  

http://www.health.nt.gov.au/library/scripts/objectifyMedia.aspx?file=pdf/72/15.pdf&siteID=1&str_title=Refugee
http://www.healthynt.nt.gov.au/documents/Head%20Lice%20Advice.pdf
http://www.healthynt.nt.gov.au/documents/Kid's%20Nit%20Booklet.pdf
http://www.healthynt.nt.gov.au/documents/Lice%20Advice%20Posters.pdf
http://www.health.nt.gov.au/library/scripts/objectifyMedia.aspx?file=pdf/43/46.pdf&siteID=1&str_title=Melioidosis.pdf
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“It’s a new digital world for a public health 
problem that still relies heavily on 19th century 
technology: x-rays sent by mobile phone for 
while-you-wait diagnosis, text messages with 
health advice for pregnant women and a mobile 
banking scheme that rewards doctors for finding 
new patients. 
 
These are just some of the initiatives featured in 
Pushing the Frontier, a paper by the Stop TB 
Partnership and the mHealth Alliance which 
argues that mobile health (mHealth) could be a 
driving force in improving the reach and quality 
of tuberculosis (TB) care. The paper provides 
several examples of mHealth projects—
including those supported by the Stop TB 
Partnership’s TB REACH initiative—that have 
made for more rapid diagnoses, helped patients 
complete their treatment and increased 
awareness about the disease.  
 
Published ahead of the GSMA-mHealth Alliance 
Mobile Health Summit in Cape Town, South 
Africa, the paper aimed to kick start a 
conversation that will lead to wider adoption of 
mHealth approaches in TB care. There are 
hundreds of mHealth pilot projects, the paper 
says, but few of these have been implemented on 
a national scale.  
 
“We are at a tipping point,” said Dr Lucica 
Ditiu, Executive Secretary of the Stop TB 
Partnership. “There are an estimated 3 million 
people every year who we collectively fail to 
reach with diagnosis, treatment and heath care.  
 
Approaches pioneered through TB REACH 
show clearly that in TB, mHealth is a cheap and 
effective way of getting previously unreached 
people tested and treated.  
 
In the TB community we must all continue to 
innovate in delivering care and services, and to 
forge new partnerships with the private, public 

and non-governmental sectors to accelerate 
mHealth implementation on a global scale.” 
 
To guide progress, the paper gives 4 
recommendations. First, more evidence is 
needed on which mHealth applications work 
best in TB care. Second, mHealth partnerships 
must play on the strengths of a wide variety of 
stakeholders, from private companies to 
government departments. Third, project 
managers must design mHealth projects which 
respond directly to the needs of healthcare 
providers and patients, rather than looking to 
implement a certain technology. Lastly, mHealth 
projects must be tailored to local needs. For 
example, audio messages may be more 
appropriate than text messages in countries with 
low levels of literacy. 
 
The Stop TB Partnership and the mHealth 
Alliance have agreed to work closely together to 
advance work on mHealth in TB. The 2 
organizations invite people who are working in 
TB to join the Health Unbound (HUB) online 
community in order to share resources and 
discuss ideas for mHealth projects.  
 
"Mobile technologies can bring new and 
innovative diagnostics and improved treatment 
processes to the fight against TB," said Madhura 
Bhat, Deputy Director of the mHealth Alliance. 
"Working with the Stop TB Partnership will 
allow us to directly reach those working in the 
TB field and will advance the integration of 
mHealth into TB diagnosis and treatment." 
 
The mHealth Alliance, which is hosted by the 
United Nations Foundation, champions the use 
of mobile technologies to improve health around 
the world. It works with partners to share tools, 
knowledge and experience; advocates for 
research; and supports sustainable financing 
models, among other activities.” 

E-alert: Mobile technology could be game-changer in fight against TB 

The following E-alert message was distributed by Stop TB Partnership News on 28 May. Stop TB 
partnership operate through a secretariat hosted by the World Health Organization (WHO) in 
Geneva, Switzerland and working groups tasked to accelerate progress on access to TB diagnosis and 
treatment, research and development for new TB diagnostics, drugs and vaccines and to tackle drug 
resistant- and HIV-associated TB. The secretariat is governed by a coordinating board that sets 
strategic direction for the Global Fight Against TB.  
 

For more information go to: http://www.stoptb.org/  

http://stoptb/assets/documents/getinvolved/psc/mHealth%20&%20TB%20by%20mHA%20&%20STBP%202012.pdf
http://www.mhealthalliance.org/
http://www.mobilehealthsummit.com/
http://www.healthunbound.org
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In March 2012 we travelled to Iguassu Falls and 
the city of Foz do Iguaçu in western Brazil to 
participate in the 8th International Symposium 
on Pneumococci and Pneumococcal Diseases 
(ISPPD8).  
 
The symposium attracted 1200 participants from 
over 80 countries including many developing 
world nations. Topics covered included 
epidemiology, aetiology and pathogenic 
mechanisms, progress in vaccine development 
and immunisation campaigns to reduce the 
burden of pneumococcal disease.  
 
With a substantial number of countries now 
using either the 7, 10 or 13 valent conjugate 
pneumococcal vaccines as part of their 
childhood immunisation schedules, established 
and newly introduced immunisation, 
surveillance and research programs were 
showcased from around the globe.  
 
Plenary sessions are available to download via 
webcast from http://www2.kenes.com/isppd/
Pages/Home.aspx. 
 
All abstracts are available online at; http://
www2.kenes.com/isppd/Pages/Home.aspx. 
 
Australian and in particular Northern Territory 
(NT) research and surveillance data was well 
represented. Our plenary (1), posters (3) and  

oral-poster (1) contributions/presentations 
covered; 
1. The Australian experience with the conjugate 

vaccine (pg 14,”Seven lessons from a country 
without a conjugate booster dose”),  

2. Information on the current serotype-1 
outbreak in the NT, (pg 191, Oral poster 
#160, “A lengthy widespread outbreak of 
serotype-1 IPD shows protection with the 10-
valent conjugate vaccine and increased 
pneumonia complications”*) 

3. The national invasive pneumococcal disease 
(IPD) surveillance data, (pg 200, Poster #169, 
“Ups and downs of IPD in Australia”*)  

4. 18 years of NT specific IPD data, (pg 201. 
Poster #170, “Downs and ups of IPD amid 
vaccine introductions in the Indigenous 
population of the NT, Australia”*) and  

5. Carriage of serotype -1 in Central Australia 
(pg 204 Poster #173, “Detection of 
pneumococcal serotype-1 carriage during 
serotype-1 IPD outbreak in Central Australia) 

6. The complexities of pneumococcal 
epidemiology and the importance of 
continued surveillance over time especially 
as new vaccines are introduced were evident 
in many segments of the program.  

 
*Poster can be viewed in CDC, Darwin, NT 

ISPPD8, March 11-15, Iguassu Falls, Brazil 
Heather Cook and Vicki Krause, CDC 

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

http://www2.kenes.com/isppd/Pages/Home.aspx
http://www2.kenes.com/isppd/Pages/Home.aspx
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Melioidosis at Royal Darwin Hospital in 
the big 2009–2010 wet season: comparison 
with the preceding 20 years 

Uma Parameswaran1, Robert W Baird1, Linda 
M Ward2 Bart J Currie1,2 
1 Royal Darwin Hospital, Darwin, NT. 
2 Menzies School of Health Research, Darwin, 
NT. 

Med J Aust. 19 March 2012;196 (5):345-348.  

Objective: To compare the unprecedented 91 
cases of melioidosis in the Top End of the 
Northern Territory of Australia from 1 October 
2009 to 30 September 2010 with the 540 cases 
in the preceding 20 years and postulate reasons 
for this year of very high melioidosis incidence. 
Design, setting and participants: Review of 
prospectively collected data on all patients with 
culture-confirmed melioidosis at Royal Darwin 
Hospital, the Top End’s tertiary referral centre, 
since 1 October 1989. Main outcome measures: 
Population-based annual incidence of 
melioidosis; differences in epidemiology, 
clinical presentations and outcomes for 2009– 
2010 compared with the preceding 20 years. 
Results: In 2009–2010, the estimated 
population-based incidence of melioidosis was 
50.2 cases per 100 000 in the Top End 
population overall, and 102.4 cases per 100 000 
in the Top End Indigenous population. The 
proportion of patients acquiring melioidosis in 
the Darwin urban area increased from 49% in 
1989–2009 to 65% in 2009–2010 (OR, 1.96; 
95% CI, 1.20–3.19). Among the 49 Indigenous 
Australian patients with melioidosis in 2009–
2010, 63% acquired the infection in Darwin, 
compared with 35% of Indigenous patients in 
the previous 20 years (OR, 3.17; 95% CI, 1.62–
6.24).  
Conclusions: In 2009–2010, the Top End had 
the highest annual incidence of melioidosis 
documented from anywhere to date. The 
prominent increase in cases in Darwin was 
associated with above average rainfall in Darwin 
during December 2009 to February 2010. The 
increase in the proportion of Indigenous 
Australians who acquired melioidosis in Darwin 
may reflect movement of some Indigenous 
people into Darwin from remote communities. 

Rotavirus in the Northern Territory 
before and after vaccination 

Thomas L Snelling1,2, Peter Markey3, Jonathan 
R Carapetis1 and Ross M Andrews1 
1Menzies School of Health Research and 
Charles Darwin University, 2National Centre 
for Immunisation Research and Surveillance 
and 3Northern Territory Centre for Disease 
Control 

Microbiology Australia 2012 May;61-63. 

Globally, rotavirus vaccines have been found to 
have reduced effectiveness in resource-poor and 
high disease burden settings. Prior to 
vaccination, the burden of rotavirus 
gastroenteritis was substantially higher among 
Indigenous children in the Northern Territory 
(NT) than among other Australian children, 
giving rise to concern about the likely impact of 
vaccination in this population. Post-licensure 
studies in the NT indicate that vaccination 
protects infants against hospitalisation in this 
setting, but vaccine effectiveness (VE) among 
older children and against heterotypic serotypes 
needs to be more clearly determined. 

Habitat modification for mosquito control 
in the Ilparpa Swamp, Northern 
Territory, Australia 

Susan Jacups1, Nina Kurucz2, Raelene 
Whitters2, and Peter Whelan2 
1School for Environmental Research, Charles 
Darwin University, Northern Territory, 
Australia,2Medical Entomology, Centre of 
Disease Control, Northern Territory 
Department of Health and Families, 

J Vector Ecol 2011 Dec;36(2):292-9. 

Habitat modification is an established method of 
effective long-term mosquito management, 
particularly in salt-marsh environments. It is 
especially pertinent when mosquitoes are known 
vectors of life-threatening disease and their 
larval breeding habitat is in close proximity to 
residential areas. The Ilparpa Swamp is located 
less than 10 km from Alice Springs, Northern 
Territory. Wet season rainfall, often followed by 
effluent discharges to the swamp from the 
adjacent sewage treatment plant, create ideal 

Abstracts from peer reviewed published articles related to the  
Northern Territory 



The Northern Territory Disease Control Bulletin Vol 19, No. 2, June 2012 36 

sites for the immature stages of the common 
banded mosquito Culex annulirostris (Skuse), a 
major vector of Murray Valley encephalitis 
(MVEV) and Kunjin (KUNV) viruses. 
Subsequent to increases in notifications of 
MVEV disease cases in 2000 and 2001, a 
drainage system was established in the Ilparpa 
Swamp in early 2002. This paper evaluates the 
drainage intervention effects. Results indicate a 
significant reduction in mosquito numbers 
following habitat modification, which remain 
low. There have been no seroconversions in 
sentinel chickens to MVEV or KUNV and no 
human infections from these viruses in the Alice 
Springs urban region since the drains were 
completed. Habitat modification has 
successfully reduced mosquito numbers and 
minimized the risk for mosquito-borne disease to 
residents in Alice Springs urban and surrounding 
areas, which has never before been documented 
in Australia. . 

Anthropogenic Ecological Change and 
Impacts on Mosquito Breeding and 
Control Strategies in Salt-Marshes, 
Northern Territory, Australia. 

Jacups S1, Warchot A2, Whelan P2 
1School of Public Health and Tropical 
Medicine, James Cook University, Cairns, 
QLD, Australia, 2Medical Entomology, Centre 
of Disease Control, Northern Territory 
Department of Health 

Ecohealth 2012 Apr 3.  

Darwin, in the tropical north of Australia, is 
subject to high numbers of mosquitoes and 
several mosquito-borne diseases. Many of 
Darwin's residential areas were built in close 
proximity to tidally influenced swamps, where 
long-term storm-water run-off from nearby 
residences into these swamps has led to 
anthropogenic induced ecological change. When 
natural wet-dry cycles were disrupted, bare mud-
flats and mangroves were transformed into 
perennial fresh to brackish-water reed swamps. 
Reed swamps provided year-round breeding 
habitat for many mosquito species, such that 
mosquito abundance was less predictable and 
seasonally dependent, but constant and often 
occurring in plague proportions. Drainage 
channels were constructed throughout the 
wetlands to reduce pooled water during dry-
season months. This study assesses the impact of 

drainage interventions on vegetation and 
mosquito ecology in three salt-marshes in the 
Darwin area. Findings revealed a universal 
decline in dry-season mosquito abundance in 
each wetland system. However, some mosquito 
species increased in abundance during wet-
season months. Due to the high expense and 
potentially detrimental environmental impacts of 
ecosystem and non-target species disturbance, 
large-scale modifications such as these are 
sparingly undertaken. However, our results 
indicate that some large scale environmental 
modification can assist the process of wetland 
restoration, as appears to be the case for these 
salt marsh systems. Drainage in all three systems 
has been restored to closer to their original salt-
marsh ecosystems, while reducing mosquito 
abundances, thereby potentially lowering the 
risk of vector-borne disease transmission and 
mosquito pest biting problems. 

Trends in testing and notification for 
genital gonorrhoea in a northern 
Australian district, 2004–2008 

Jiunn-Yih Su A B C and John R. Condon B  
A Centre for Disease Control, Department of 
Health, Darwin, NT 0810, Australia.  
B Menzies School of Health Research, Charles 
Darwin University, Darwin, NT  
 

Sexual Health - http://www.publish.csiro.au/
paper/SH11113.htm 

Background: The study aimed to examine the 
trends in notification and testing for genital 
gonorrhoea (Neisseria gonorrhoeae) in the 
Darwin Remote District of Northern Territory, 
Australia, between 2004 and 2008. 
Methods: Using laboratory testing data and 
notification data, we calculated the annual sex- 
and age-specific notification rates, testing rates 
and positivity rates, and examined their trends. 
A deterministic matching method was used to 
identify unique individuals tested in order to 
estimate the number of years out of five in 
which each individual was tested. The 
correlation between testing rates and notification 
rates was calculated. 
Results: The notification rates for the 15–24 
year age group increased sharply from 2004 to 
2005, and then trended downwards between 
2005 and 2008, with a decrease of 48.2% in 
females and 59.9% in males. No evident trends 

http://www.publish.csiro.au/paper/SH11113.htm


The Northern Territory Disease Control Bulletin Vol 19, No. 2, June 2012 37 

were found in testing rates. The positivity rates 
for this age group decreased by 46.3% in 
females (from 8.9% to 4.8%), and by 70.4% in 
males (from 10.8% to 3.2%) between 2004 and 
2008. Over 76% of the population in this age-
group had been tested at least once during the 
study period. A moderate correlation was found 
between notification rates and testing rates in 
both sexes. 
Conclusions:There was a significant decreasing 
trend in the notification rate of gonorrhoea 
between 2005 and 2008, which was most 
probably due to a decrease in prevalence. This 
study demonstrates the importance and utility of 
population-level testing data in understanding 
the epidemiology of common bacterial sexually 
transmissible infections such as gonorrhoea. 

Imported Malaria in the Northern 
Territory, Australia-428 Consecutive 
Cases 

Timothy J Gray, James M Trauer, Merv 
Fairley, Vicki L Krause, Peter G Markey, CDC, 
Darwin 

Commun Dis Intell 2012;36(1):107–113. 

Malaria is a notifiable disease in Australia with 
an average of 600 notifications per year in 
returned travellers or newly arrived refugees, 
migrants and visitors. Although endemic disease 
has been eliminated from the tropical north of 

Australia, the region remains malaria receptive 
due to the presence of efficient mosquito 
vectors. This study analyses enhanced 
surveillance data collected by the Centre for 
Disease Control on all cases of malaria notified 
in the Northern Territory from 1 January 2000 to 
31 December 2010. There were 428 malaria 
episodes notified that occurred in 391 
individuals with a median age of 26 years. Of 
these, 71.4% were male, 40.5% were Australian 
nationals and 38.0% were prescribed 
chemoprophylaxis. Primary infection consisted 
of 196 (51.3%) cases of Plasmodium falciparum, 
165 (43.2%) P. vivax, 2 (0.5%) P. ovale, 
1 (0.3%) P. malariae and 18 were mixed 
infections. There were 46 episodes of relapsed 
infection. Residents of non-malarious countries 
were most likely to have acquired primary 
infection in East Timor (40.6%), Papua New 
Guinea (27.8%), Indonesia (18.7%) and Africa 
(6.4%). Primary infection was diagnosed after a 
median 19 days (interquartile range (IQR) 7–69) 
after arrival in Australia for cases of P. vivax 
compared with 4 days for P. falciparum (IQR 2–
11). Screening protocols led to the diagnosis of 
27.2% of cases. Eighty-seven per cent of 
patients were admitted to hospital at the time of 
their malaria diagnosis with median duration of 
3 days (IQR 2–4) and one patient died. 
Resettlement of people from endemic countries, 
as well as military and civilian activities, 
influences the prevailing notification rates and 
Plasmodium species type. 

The following are abstracts from the PHAA 13th National Immunisation 
Conference 2012, Darwin 

Improving adult vaccination coverage 
through Adult Health Checks in a remote 
Aboriginal community.  

Paul Burgess, Menzies School of Health 
Research, Charles Darwin University, 
Northern Territory. 

Background: Adult immunisation coverage is 
variable in remote Aboriginal communities. Our 
objective was to determine if participation in an 
Adult Health Check (AHC) was associated with 
improved adult vaccination coverage.  
Methods: Participants were Aboriginal adults 
(15 to 54 years) in a remote Arnhem Land 
community, recruited through an outreach AHC 
program. Participants’ medical records were 
audited on the day of the AHC and again 2 years 

after AHC participation for documented 
coverage of adult diphtheria and tetanus (ADT), 
conjugate pneumococcal (P23) and influenza 
(IV) vaccines according to the Northern 
Territory immunisation schedule.  
Results: 301 adults participated in the outreach 
AHC program, comprising 23.4% of the eligible 
population. Vaccination coverage pre and post-
AHC improved for ADT (85% to 92% P<0.001), 
P23 (34% to 81%, P<0.001), and IV (75% to 
90%, P<0.001). The mean (SD) time in days 
between AHC participation and vaccine 
administration was 150 (185) for ADT, 129 
(212) for P23 and 155 (163) for IV. 
Conclusion: AHC participation was associated 
with significant improvements in adult 
vaccination coverage in this remote Aboriginal 
community. 
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Vaccinating the Territory – a different 
kettle of fish but worth the catch. 

Chris Nagy, Centre for Disease Control, 
Darwin 

Maintaining vaccine supply and timely service 
provision to the relatively small population of 
the Northern Territory (NT) is not as easy as you 
think. 

Immunisation providers in the NT are exposed 
to many geographical, climatic and cultural 
challenges in their efforts to deliver vaccine 
programs to its diverse and scattered population. 
Frequent electrical outages, high humidity in the 
north and freezing overnight temperatures in the 
south play havoc on vaccine storage. 
Keeping track of the highly mobile Indigenous 
and military personnel is difficult. Long 
distances, heavy wet season rains, ceremonial 
business and the odd crocodile infested river 
crossing hamper access to timely vaccination. 
Despite these hurdles immunisation rates in the 
NT continue to be some of the highest in 
Australia, especially in Indigenous children who 
are often perceived as the hardest to reach. 
Easy access to affordable vaccine training and 
the use of Aboriginal health workers and nurses 
as primary vaccine providers helps maintain a 
skilled workforce. 
Phone and web access to years of locally 
recorded immunisation data prevents vaccine 
errors and encourages opportunistic vaccination 
at any location.  
By utilising years of historical disease 
surveillance data and responding to population 
disease burdens, the NT has pioneered the 
introduction of several vaccines in Australia. We 
continue to be proactive and innovative in our 
approach to immunisation provision and service 
delivery.  

Northern Territory Immunisation 
Register: Doing It for Ourselves 

Presenter:Charles Strebor, Coordinator, NT 
Immunisation Register, CDC Darwin 
Authors C Strebor, J Langham, J O’Neill, N 
Skultety, N Olsen, S Wright 

The Northern Territory Immunisation Register 
(NTIR) is an integral component of the Northern 
Territory’s( NT) response to vaccine preventable 
diseases, currently documenting over 1.5 million 
vaccinations for two hundred thousand 
Territorians.  The NTIR provides Australia’s 
only whole-of-life immunisation register and 

provides help desk services to over 150 public 
and private clinics across the NT.  
The success of the NTIR enables the NT to 
maintain some of the best immunisation 
coverage rates in Australia as well as ensure 
access across the NT to the most up-to-date 
immunisation information. The NTIR provides 
recall lists to remote clinics and interfaces with a 
childhood web-based immunisation register to 
provide health care providers immunisation data 
at all times. 
The success of the NTIR shows the advantages 
of an Australian whole-of-life immunisation 
register. 

Universal newborn hepatitis B 
vaccination in the Northern Territory two 
decades on 

Presenter: Bette Liu, The Kirby Institute, 
University of New South Wales 
Authors:  B Liu, S Guthridge, S Li, P Markey, 
V Krause, P McIntyre, E Sullivan, J Ward & 
JM Kaldor 

Background: A universal newborn hepatitis B 
vaccination program has been in place in the 
Northern Territory (NT) since 1990. We 
assessed the long term impact of the program on 
the prevalence of hepatitis B infection among 
birthing mothers. 
Methods: A cohort of mothers was established 
using all NT public hospital birth records from 
2005-2010. Records for women were linked 
deterministically to hepatitis B notifications. The 
prevalence of hepatitis B infection was 
compared between women born before or after 
implementation of the newborn vaccination 
program.  
Results: There were 10,797 women of whom 
153 (1.4%) linked to a record of chronic 
hepatitis B. The prevalence of hepatitis B was 
higher in Aboriginal compared to non-
Indigenous women (2.6% versus 0.04%; 
p<0.001). Aboriginal women born after 
implementation of the program had a 
significantly lower prevalence of hepatitis B 
than those born prior to the program (0.9% 
versus 3.1%, p<0.001; absolute risk reduction of 
2.2%, 95%CI 1.4% to 2.9%). A similar fall in 
prevalence was found when analyses were 
restricted to Aboriginal women resident only in 
remote areas of the NT.  
Conclusion: The NT newborn immunisation 
program has had a substantial impact on 
reducing the prevalence of hepatitis B in 
Aboriginal women.  
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Human Papilloma Virus vaccine delivery 
in remote Central Australia – thinking 
outside the box 

Kaylene Prince, Centre for Disease Control, 
Alice Springs 

Service providers are constantly required to be 
creative in approaches to service delivery in 
Central Australia. The roll out of the new 
Human Papillomavirus Vaccine (HPV) vaccine 
in 2007 highlighted many service delivery 
challenges such as constant turnover of remote 
area staff, culturally unacceptable resource 
material and the ability to generate ownership of 
the program.  
Whilst the vaccine was available, affordable and 
accessible to our highly mobile clients, the 
problems of multiple names, inaccurate 
population lists, vast distances and extreme 
climatic conditions were common challenges for 
clinicians. 
The lack of transport and telephones in these 
surroundings frequently discourage clients from 
attending clinics. With each bush visit, new staff 
needed education about the program – its aims, 
objectives and implementation. In collaboration 
with clinic staff, support continued until they 
were confident and ready to take ownership. 
Obtaining informed consent was difficult due to 
language and cultural barriers. Education 
sessions were adapted to meet specific 
community and client needs. 
Delivering high quality services in a culturally 
appropriate manner is crucial to ensure clients 
understand the importance of being vaccinated, 
to promote self-responsibility and, to increase 
vaccine uptake. 

Why now? Why here? Serotype-1 
outbreak in the Northern Territory  

Presenter: Heather Cook, Centre for Disease 
Control, NT Department of Health Authors: H 
Cook, P Markey, H V Smith, & V Krause 

Outbreaks of invasive pneumococcal disease 
(IPD) due to serotype-1 have been well 
documented globally, predominantly in closed 
settings. The Central Australian region of the NT 
has exceedingly high rates of IPD, however 
between 1994 and 2010 only sporadic cases of 
serotype-1 disease were reported. In October 
2010 a rise in serotype-1 IPD (ST306) was 
observed with cases continuing and spreading to 
other regions in the NT. To the end of 2011, 

there were 65 reported outbreak cases compared 
with 14 over the previous 10 years.  
Pneumococcal vaccines have been in use in the 
NT for many years. A serotype-1 containing 
(10valent) conjugate vaccine was introduced in 
late 2009, with coverage greater than 85%. Over 
50% of NT Indigenous adults received at least 1 
23valent (serotype-1 containing) polysaccharide 
vaccine).  
In 2011, 45% of all isolates were serotype-1 and 
the total IPD rate was 47% higher than the 2002-
2010 combined rate. The median age of 
serotype-1 cases was 10 years (range 3-61years). 
Most cases presented with pneumonia and a 
significant increase in empyema was identified. 
No cases occurred in those vaccinated with 
serotype-1 containing conjugate vaccines (10 
valent or now 13 valent). Outbreak management 
involved offering pneumococcal vaccines to 
household contacts. 

Join the Fight Against Cervical Cancer - 
A collaborative approach to resource 
development. 

Sharron Murray, NT Department of Health, 
Centre for Disease Control 

In the Northern Territory (NT), Human 
Papillomavirus (HPV) vaccine is included in the 
annual school-based program for all girls in 
Year 7. In remote communities, HPV vaccine is 
offered to all girls at 12 years of age. In 
2009/2010 to improve HPV vaccine uptake and 
completion rates, the NT Centre for Disease 
Control embarked upon a project aimed at 
increasing awareness about cervical cancer 
protection and improving education resources 
for  adolescents and school staff . 
The project developed a DVD titled Join the 
Fight Against Cervical Cancer which includes a 
fact sheet for teachers and health workers 
outlining important messages about HPV 
infection, HPV immunisation and cervical 
cancer protection.  
Over 150 copies of the Join the Fight Against 
Cervical Cancer DVD have been distributed to 
all NT Middle Schools and Health Clinics and 
positive evaluations of its benefit and high 
interest level continue into 2012.  
This presentation will look at the challenges and 
positive outcomes achieved by working 
collaboratively with local students, The 
Department of Education and immunisation 
experts to develop an important health resource 
for school based HPV education.   

************** 
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Centre for Disease Control 2012 Conference 
Charles Darwin University, Mal Nairn Auditorium 

4 - 6 September 2012 
The annual 3 day Centre for Disease Control (CDC) Conference will be held in Darwin from 4 to 6 
September 2012. The conference has been held on an annual basis since 1990 and provides a 
valuable forum for CDC staff and invited public health workers from across the Northern Territory to 
meet and share information each year.  
 
The CDC Conference provides a unique opportunity to present on topics of public health importance 
and to discuss key issues which results in greater awareness and understanding of public health 
activities and priorities across the NT. The annual Conference is highly regarded by CDC staff and 
other health staff attributing to improved public health outcomes.  
Topics covered (a full program will be available mid August) 
Day 1: National Health Reforms, Trachoma, Rheumatic Heart Disease, Group A Strep, Skin Disease, 
TB and exotic mosquito issues. 
Day 2: Refugee Health, Hepatitis B, Scabies and Worms, TB and Immunisation. 
Day 3: HTLV-1, Injury Prevention, Surveillance, Sexual Health and more. 
Speakers include: 

Hugh Taylor 
Indigenous Eye Health 

John Kaldor 
Kirby Institute, Sydney 

Michelle Matts 
Larrakia Nation 

Paul Douglas 
Department of Immigration and 
Citizenship, Canberra 

Vanessa Johnson 
Menzies School of Health 
Research 

Nilva Egana 
Recently from CDC, USA 

Bart Currie 
Menzies School of Health Research 

Penny Fielding 
Strategy and Reform 
Department of Health 

Dale Thompson 
Menzies School of Health 
Research 

Thérèse Kearns (TK) 
Menzies School of Health Research 

 Mahesh Menon 
Public Health Registrar, 
recently from CDC 

  

From the Centre for Disease Control:   

Vicki Krause 
Directorate 

Lesley Scott 
Directorate 

Teem Wing Yip 
Alice Springs 

Carolyn Lloyd 
Trachoma 

Gabrielle Watts  
Trachoma  

Jan Holt 
Sexual Health & Blood Born 
Viruses 

Autumn Goodall 
Sexual Health & Blood Borne Viruses 

Katherine Moriarty 
Sexual Health & Blood Borne 
Viruses 

Jiunn-Yih Su 
Sexual Health & Blood Born 
Viruses 

Steven Skov 
Injury Prevention 

Charles Douglas 
TB & Leprosy 

Paul Burgess 
TB & Leprosy 

Peter Whelan 
Medical Entomology  

Bill Pettit  
Medical Entomology 

Sohail Qureshi 
Medical Entomology 

Peter Markey 
Surveillance 

Keith Edwards 
Community Paediatrics 

Jennifer Fry  
Community Paediatrics 

Charles Strebor 
Immunisation 

Ushi Janssen 
Immunisation 

Rebecca Curr 
Immunisation 

To register please contact Dahye Baker for a registration form at 
dahye.baker@nt.gov.au 
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NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS  
1 January—30 March 2012 & 2011 

************** 
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Ratio of the number of notifications in 1st quarter 2012 to the mean 2007-2011: selected diseases 

Ratio of the number of notifications in 1st quarter 2012 to the mean 2007-2011: sexually transmitted diseases 
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Comments on notifications p 44 

Zoster 
There were 62 cases of zoster notified in the first 
quarter which was 2.1 times the 5 year mean. 
This is most likely due to increased access to, 
and awareness of, the polymerase chain reaction 
(PCR) testing. Nevertheless, there is a 
theoretical risk that zoster may increase as a 
result of decreasing amounts of circulating 
chickenpox due to the vaccine program. Further 
study is being undertaken in this area.  

Pertussis 

There were 126 cases of pertussis in the first 
quarter which was 2.4 times the 5 year mean of 
52. This marks a continuation of the national 
pertussis epidemic which started in 2010. There 
are signs that the numbers are now tapering in 
the NT, but it is still important to ensure the 
population is well-vaccinated and that the 
cocooning strategy to ensure immunity in all 
parents and carers of newborns is implemented. 

Melioidosis 

Case numbers for melioidosis were 67 compared 
with 24 being the expected (5 year mean). The 
increase has been well publicised and has been 
primarily in the itinerant population in Darwin. 
The 2011-12 dry season was not particularly wet 
and further research is planned to explore other 
factors which might explain the increase in cases 
since 2010. 

Cryptosporidiosis 

There were 132 cases of cryptosporidiosis 
notified in the first quarter which was over 3 

times the expected 42 based on the 5 year mean. 
Most but not all of this increase was in the 
Darwin region and several cases were linked to 
public swimming pools while others were 
associated with child care or other cases in the 
family. Part of the increase may be due to better 
detection as one laboratory (Western’s 
Diagnostic Pathology) introduced a more 
sensitive antigen test. 

Dengue 

There were 61 cases of dengue notified in the 
first quarter compared with an expected number 
of 15. All cases were acquired outside Australia 
with the majority being acquired in Bali (29) and 
East Timor (24). This indicates an increase in 
dengue transmission in those countries and 
reinforces the importance of mosquito 
prevention in travellers to the region. 

Chlamydia and trichomoniasis: 

There was a significant increase in notifications 
of these 2 sexually transmitted infections (STI). 
Analysis of the testing data (though incomplete, 
the data represent the large majority of STI tests 
performed in the Northern Territory, and 
therefore should be representative) showed that 
there was a similar increase in testing while the 
positivity rates for these 2 STIs actually 
decreased compared with the corresponding 
figures for Jan-Mar 2011. With the gradually 
rolling-out of STRIVE project to more 
communities in its randomisation process, this 
increase in testing and consequent increase in 
notifications were expected. 

************** 
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Immunisation coverage  
Compiled by Charles Strebor, CDC, Darwin 

Immunisation coverage rates for NT children by 
regions based on Medicare address postcode as 
estimated by the Australian Childhood 
Immunisation Register are shown on page 47. 

Background information to interpret 
coverage 

Winnellie PO Bag is postcode 0822, which 
includes most Darwin Rural District 
communities, some East Arnhem District 
communities and some people who live in the 
Darwin “rural area” who collect mail from the 
Virginia store or Bees Creek. Alice Springs PO 
Bag is postcode 0872, which includes Alice 
Springs District, Nganampa and Ngaanyatjarra 
communities. 
 
The cohort of children assessed at 12 to <15 
months of age on 31 Mar 2012 were born 
between 1 Sep 2010 and 31 Dec 2010 inclusive. 
To be considered fully vaccinated, these children 
must have received 3 valid doses of vaccines 
containing diphtheria, tetanus, pertussis, and 
poliomyelitis antigens, either 2 doses of PRP-
OMP Hib or 3 doses of another Hib vaccine, and 
2 doses of hepatitis B vaccine (not including the 
birth dose) (latest doses due at 6 months of age). 
All vaccinations must have been administered by 
12 months of age. 
 
The cohort of children assessed at 24 to <27 
months of age on 31 Mar 2012 were born 
between 1 Sep 2009 and 31 Dec 2009 inclusive. 
To be considered fully vaccinated, these children 
must have received 3 valid doses of vaccines 

containing diphtheria, tetanus, pertussis, and 
poliomyelitis antigens, either 3 doses of PRP-
OMP Hib or 4 doses of another Hib vaccine, and 
2 doses of hepatitis B vaccine (not including the 
birth dose) and 1 dose of measles, mumps, 
rubella vaccine (latest doses due at 12 months of 
age). All vaccinations must have been 
administered by 24 months of age. 
 
The cohort of children assessed at 60 to <63 
months of age on 31 Mar 2012 were born 
between 1 Sep 2006 and 31 Dec 2006 inclusive. 
To be considered fully vaccinated, these children 
must have received 4 valid doses of vaccines 
containing diphtheria, tetanus, pertussis 
antigens, 4 doses of poliomyelitis vaccine and 2 
valid doses of measles, mumps, rubella vaccine 
(latest doses due at 4 years of age). All 
vaccinations must have been administered by 60 
months (5 years) of age. 

Interpretation 

Immunisation coverage in NT children was 
above 90% in all three age cohorts which was 
above the national average in each of the three 
cohorts. 
 
Immunisation coverage for Indigenous NT 
children was above the national Indigenous 
average across all three cohorts. Indigenous NT 
children had lower coverage than NT non-
Indigenous children in the 12 <15 month cohort 
but higher coverage in the 24< 27 month and 
60<63 month cohorts. 

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

NT malaria notifications January—March 2012 
Justine Glover, CDC, Darwin 

There were 2 notifications of malaria received this quarter. The following table provides details 
about where the infection was thought to be acquired, the infecting agent and whether 
chemoprophylaxis was used. 

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

No. cases Origin of infection Reason for exposure Agent Chemoprophylaxis 

1 Indonesia Visiting student P. falciparum No 

1 Iran Refugee P. falciparum No 
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Immunisation coverage for children aged 12-<15 months at 31 December 2011 

Immunisation coverage for children aged 60-<63 months at 31 December 2011 

Immunisation coverage for children aged 24-<27 months at 31 December 2011 

  Numbers in district %DTP %Polio %HIB %HEP 
% Fully 

vaccinated 
Darwin 248 93.5% 93.5% 93.1% 92.7% 92.7% 
Winnellie PO Bag 90 95.6% 95.6% 95.6% 95.6% 95.6% 
Palmerston/Rural 209 96.2% 96.2% 96.2% 96.2% 96.2% 
Katherine 85 82.4% 82.4% 82.4% 82.4% 82.4% 
Barkly 17 88.2% 88.2% 88.2% 88.2% 88.2% 
Alice Springs 133 93.2% 93.2% 93.2% 93.2% 93.2% 
Alice Springs PO Bag 53 90.6% 90.6% 90.6% 90.6% 90.6% 
East Arnhem 54 87.0% 87.0% 87.0% 87.0% 87.0% 
NT 889 92.6% 92.6% 92.5% 92.4% 92.4% 
Indigenous 350 91.4% 91.4% 91.4% 91.4% 91.4% 
Non-Indigenous 539 93.3% 93.3% 93.1% 92.9% 92.9% 
Australia Indigenous 3,404 85.0% 84.8% 84.9% 84.9% 84.8% 
Australia non-Indigenous 68,416 92.3% 92.3% 92.1% 91.9% 91.8% 
Australia Total 71,820 92.0% 91.9% 91.8% 91.6% 91.4% 

  Number in districts %DTP %Polio %HIB %HEP %MMR 
% Fully 

vaccinated 
Darwin 279 92.5% 92.5% 92.1% 92.1% 91.8% 91.0% 
Winnellie PO Bag 68 100.0% 100.0% 100.0% 100.0% 98.5% 98.5% 
Palmerston/Rural 217 95.4% 95.4% 96.3% 94.9% 95.4% 93.5% 
Katherine 104 99.0% 99.0% 99.0% 99.0% 97.1% 97.1% 
Barkly 19 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Alice Springs 129 96.1% 96.1% 96.9% 96.1% 97.7% 96.1% 
Alice Springs PO Bag 59 98.3% 98.3% 98.3% 98.3% 98.3% 98.3% 
East Arnhem 48 95.8% 95.8% 97.9% 95.8% 95.8% 93.8% 
NT 923 95.7% 95.7% 96.0% 95.4% 95.3% 94.4% 
Indigenous 349 98.0% 98.0% 98.0% 98.0% 97.7% 96.8% 
Non-Indigenous 574 94.3% 94.3% 94.8% 93.9% 93.9% 92.9% 
Australia Indigenous 3,309 94.3% 94.3% 94.7% 94.3% 94.6% 92.5% 
Australia non-Indigenous 71,942 94.9% 94.8% 95.0% 94.4% 94.0% 92.7% 
Australia Total 75,251 94.9% 94.8% 94.9% 94.4% 94.1% 92.7% 

  Number in district %DTP %Polio %MMR % Fully vaccinated 
Darwin 253 88.9% 88.9% 88.5% 87.7% 
Winnellie PO Bag 87 98.9% 98.9% 98.9% 98.9% 
Palmerston/Rural 228 88.6% 88.6% 89.0% 88.6% 
Katherine 84 96.4% 96.4% 96.4% 96.4% 
Barkly 22 95.5% 95.5% 90.9% 90.9% 
Alice Springs 107 89.7% 89.7% 89.7% 89.7% 
Alice Springs PO Bag 48 97.9% 97.9% 97.9% 97.9% 
East Arnhem 49 87.8% 87.8% 87.8% 87.8% 
NT 878 91.2% 91.2% 91.1% 90.8% 
Indigenous 356 95.8% 95.8% 95.5% 95.5% 
Non-Indigenous 522 88.1% 88.1% 88.1% 87.5% 
Australia Indigenous 3,066 88.4% 88.4% 88.7% 88.1% 
Australia non-Indigenous 70,795 90.8% 90.7% 90.6% 90.2% 
Australia Total 73,861 90.7% 90.6% 90.5% 90.1% 
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Centre for Disease Control staff updates  
Tennant Creek  

John Cusack commenced with the Medical 
Entomology Unit in April as the Senior 
Technical Officer, Aedes aegypti Elimination 
Project. 
 
At the Golden Hearts Awards held in Tennant 
Creek in May among the many worthy 
nominees, Celina Bond won the clinician’s 
award. Congratulations Celina from all your 
CDC colleagues. You are definitely a worthy 
winner. 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Alice Springs 

Jeanne Auld, Remote Sexual Health Nurse 
commenced with the Sexual Health and Blood 
Borne Virus Unit in June. 
 
Edwin Lunari and Emma Fajardo, both 
Adolescent Sexual Health Promotional Officers, 
commenced with the Sexual Health and Blood 
Borne Virus Unit in May. 

Darwin 

Rosalind Webby, Head of Immunisation, will 
be on maternity leave from end of June for 12 
months. Helena White will be acting in her 
position from August 2012. 
 
Congratulations to Rosalind and her family on 
the birth of baby Tara on Sunday 8 July. 
 
Charles Douglas, an experienced public health 
physician from Western Australia started in July 
2012 with the TB Unit and the Trachoma teams. 
 
Sohail (Sunny) Qureshi commenced with the 
Medical Entomology Unit in May as the Project 
Officer, Aedes aegypti Elimination Project . 
 
Huy Nguyen, Exotic Vector entomologist has 
taken 12 months LSL from Medical Entomology 
and will be living in Canberra. 
 
Julie Chan, receptionist, joined the Clinic 34 
team in Darwin. 
 
Masun Nasir, Male Aboriginal Health Worker 
commenced with the Remote Sexual Health 
team in May. 
 
Rebecca Katisoris, Hepatitis C Nurse Clinic 34 
has replaced Kirsten Thompson, who has 
resigned in June to take up a new position. 
 
Rebecca Katiforis, Policy Officer/Clinical 
Nurse joined Clinic 34 Darwin in June. 
 
Liz Stephenson, Public Health Nurse, has left 
CDC Nhulunbuy after 14 years there and is now 
working as the Manager of the TB Unit in CDC 
Darwin, while Belinda Farmer is in Katherine. 

Nhulunbuy 

Joy Pascall, Public Health Nurse, is the new Co-
ordinator of the East Arnhem CDC Team 
following Liz Stephenson’s move to Darwin. 
Joy has recently worked at Gapuwiyak CHC and 
has also worked in the Preventable Chronic 
Disease Program and in the Remote Child 
Health Team in East Arnhem. Joy has also 
worked at Mataranka and Milingimbi in the NT. 

Celina Bond receiving award with 
Narelle Bremner - President of the 
Hospital Board Photo taken by Natasha 
Civitarese, Gigglepix. 


