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Abstract 

Background/Aims 

Pandemic (H1N1) 2009 influenza is a public health 
issue of international importance. The Northern 
Territory (NT) has unique characteristics such that 
the progress of pandemic (H1N1) 2009 may differ 
somewhat from that reported elsewhere. We 
present early data on the epidemiology and 
geographic spread of this pandemic strain in the 
NT. 

Methods 

A descriptive study of the epidemiology and 
geographic spread over time of pandemic (H1N1) 
2009 using prospectively collected surveillance 
data, with comparison to 2007-8 seasonal influenza 
notifications where appropriate. 

Results 

The median age of pandemic (H1N1) 2009 cases 
was 25 years (interquartile range 15-33 years). 56% 
of cases were from the Indigenous population. 
There was a clear pattern of pandemic (H1N1) 
2009 spread over time, commencing with Alice 
Springs and large communities west of Alice 
Springs followed by progression north and east. 
The virus is currently most active in the Top End. 
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Conclusion 

Pandemic (H1N1) 2009 influenza has spread widely 
in the NT, with the initial burden of disease falling in 
the Alice Springs region but shifting over a period of 
6 weeks to now involve the Top End. Cases are 
concentrated in the 10-30 year age group with the 
Indigenous population disproportionately affected. 
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Introduction 

In April 2009 the first cases of pandemic 
(H1N1) 2009 influenza were reported in 
Mexico1 and the United States2 Since then the 
progress of the disease has been closely tracked 
across the globe. Indeed, one of the outstanding 
features of this pandemic has been the rapidity 
with which key information regarding the 
virology, epidemiology, and clinical 
manifestations of the novel virus has been 
determined and disseminated.3 
 
This article describes the early progress of 
pandemic (H1N1) 2009 in the Northern 
Territory (NT), Australia. The NT is unique in 
Australia for its small, widely dispersed 
population and its high (30%) proportion of 
Indigenous people4. High rates of bronchiectasis, 
chronic obstructive pulmonary disease and other 
chronic illnesses5 place this group at particular 
risk of severe disease while low levels of health 
literacy, poor hygiene6, often overcrowded 
living conditions7 and high traffic between 
communities8 create ideal conditions for wide 
and rapid spread of the virus within the local 
Indigenous population. 
 
The NT response to pandemic (H1N1) 2009 is 
coordinated by the local Centre for Disease 
Control (CDC), as set out by the Australian 
Health Management Plan for Pandemic 
Influenza (AHMPPI)9 and adapted by the 
Communicable Diseases Network Australia and 
the Australian Health Protection Committee. 
Initial efforts (prior to 22 May 2009) were 
directed by the DELAY phase9 aimed at 
delaying entry of the virus into the Territory, 
with national border screening, a focus on those 
coming onto the NT from high prevalence areas 
nationally or overseas and active testing of 
symptomatic people. On 22 May Australia 
entered the CONTAIN phase9, where school 
closures, school exclusion of returnee travelers 
to implicated areas, extensive contact tracing, 
isolation, quarantine and prophylactic antivirals 
were implemented to limit the entry and spread 
of virus within a community. The NT remained 
relatively unaffected and continued a policy of 
active testing of all symptomatic people with an 
appropriate travel or contact history until mid 
June 2009. The nation, in response to a 
pandemic strain that was assessed to be less 
severe than expected and planned for in the 

AHMPPI, developed a PROTECT phase10. This 
provided a plan in proportion to the assessed 
pandemic (H1N1) 2009 severity. From 18 June, 
a selective testing approach was adopted in 
which testing of hospitalized patients and those 
categorized as being at higher risk of poor 
outcome was prioritized and testing outside 
these groups was discouraged. However, active 
testing in unaffected remote indigenous 
communities continued with testing only being 
scaled back once it was clear the disease had 
entered the community. 

Methods 

Study design 

This is a descriptive study of pandemic (H1N1) 
2009 influenza using prospectively collected 
surveillance data. The analysis is in 2 parts: an 
analysis of the basic characteristics of cases 
diagnosed during the DELAY and CONTAIN 
phase, and a descriptive geographic analysis of 
spread over time throughout the NT. 
 
Influenza is a notifiable disease in the NT: all 
laboratory diagnosed cases are notified to the 
CDC. A dataset including notification date, age, 
sex, Indigenous status, resident and testing 
location, influenza strain, vaccination status, 
hospitalization status and mortality is obtained 
for all confirmed influenza notifications. These 
data were collected prospectively using 
nationally agreed case definitions11 12 by CDC 
staff via NetEpi proforma from a variety of 
sources including laboratory reports, treating 
physicians and patients. 
 
A confirmed case of pandemic (H1N1) 2009 
influenza is one in which specific viral RNA is 
detected on a nasal or pharyngeal swab by 
polymerase chain reaction (PCR).12 
 
Changes in testing strategies over time have 
already been described. As these changes have 
considerable potential to confound interpretation 
of results, the demographic analysis is limited to 
‘early cases’ – those tested on or before 18 June 
2009. All cases tested and diagnosed in the NT 
are included regardless of their usual place of 
residence.  
 
For the geographic analysis all confirmed cases 
tested in the NT on or before 12 July 2009 were 
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included. The location used in the analysis was 
place of residence for NT residents, and place of 
testing for interstate and overseas visitors. The 
only exception to this was for residents of 
Indigenous communities in adjoining regions of 
South and Western Australia who underwent 
testing in the NT – these people were excluded 
from the analysis, as testing often occurred in 
the context of a medical evacuation from their 
interstate community. The geographic analysis 
was performed by mapping the date of testing of 
the first confirmed pandemic (H1N1) 2009 case 
in each community. No distinction was made 
according to Indigenous status or likely source 
of infection. An epicurve was also constructed 
by district (Figure 1) from the same dataset. 
 
A combined dataset of 2007-2008 seasonal 
influenza notifications was used for comparison 
where appropriate. 
 
The primary objective of the analysis was to 
describe the epidemiology and early spread of 
pandemic (H1N1) 2009 in the NT. Particular 
attention is paid to assessing its impact on the 
Indigenous population and to highlighting 
differences and similarities with seasonal 
influenza. 

Statistical Analysis 

STATA 11 (Texas, USA) was used for statistical 
analysis. The non-parametric Wilcoxon Rank-
Sum test was used to assess differences in age 
by influenza type. Differences in the proportions 
of key variables (e.g. Indigenous status, sex) 
compared with seasonal influenza notifications 
were assessed using Pearson’s Chi2 and with the 
NT general population using a one-sample test 
of proportion. In each case, a p-value <0.05 was 
considered significant. 

Results 

Early cases (tested on or before 18 June 2009) 

There were 81 cases of pandemic (H1N1) 2009 
influenza tested before 18 June 2009, with the 
first case tested on 29 May 2009. The median 
age was 25 years (interquartile range 15-33), as 
compared with a median age of 24 years for 
2007-8 seasonal influenza notifications 
(interquartile range 2.5-42). The respective age 
distributions are shown in Table 1 and Figure 2, 
demonstrating that although the median ages for 

pandemic (H1N1) 2009 and 2007-8 seasonal 
influenza are comparable, pandemic (H1N1) 
2009 notifications are clustered much more 
tightly within the 10-30 year-old age bracket. 
This is in contrast to the broad spread of 
seasonal influenza, which while including both 
extremes of life is primarily in the very young. 
The insert in Figure 2 shows the large number of 
seasonal influenza cases were in infants < 1 
year-old (16% of cases), as compared with the 
pandemic (H1N1) 2009 cases (1.2%). 

Table 1. Demographics of cases tested before 18 
June 2009 

  Pandemic 
(H1N1) 
2009 

Seasonal 
Influenza* 

NT  
population 

by Sex#^     

Female 49 (60%) 176 (46%) 48% 

Male 32 (40%) 204 (53%) 52% 

by Indigenous Status#     
Aboriginal 45 (56%) 171 (45%) 30% 

Other 36 (44%) 194 (51%) 70% 

Unknown 0 15 (4%)   

by Region     

Darwin 27 (33.3%) 221 (58%) 62% 

Alice 39 (48.1%) 97 (26%) 19% 

Katherine 14 (17.3%) 23 (6.1%) 9% 

East Arnhem 1 (1.2%) 12 (3.2%) 7% 

Barkly 0 27 (7.1%) 3% 

By Age     

0-9 8 (10%) 119 (31%) 16% 

10-19 22 (27%) 41 (11%) 15% 

20-29 28 (35%) 62 (16%) 17% 

30-39 9 (11%) 51 (13%) 17% 

40-49 6 (7.4%) 42 (11%) 15% 

50-59 6 (7.4%) 35 (9.2%) 12% 

60-69 2 (2.5%) 18 (4.7%) 6.1% 

70+ 0 12 (3.2%) 2.8% 

        

TOTAL 81 380   

*Based on 2007-8 NT notifications. NT population figures 
are 2007 data published by the Australian Bureau of 
Statistics. 
 # significant difference p<0.05 pandemic (H1N1) 2009 
compared with NT population using one-sample test of 
proportion.  
^ significant difference p<0.05 pandemic (H1N1) 2009 
compared with seasonal influenza using Chi2. 
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There is a significant excess of women in the 
first 81 cases (see Table 1) of pandemic (H1N1) 
2009 influenza notified when compared with the 
NT population as a whole, not a characteristic of 
seasonal influenza. 
 
There was a marked and statistically significant 
excess of Indigenous people diagnosed with 
pandemic (H1N1) 2009 when compared with the 
NT population (see Table 1), mirroring the 
pattern observed in 2007-8 with seasonal 
influenza. 

Geographic spread of pandemic (H1N1) 2009 
throughout the NT 

The first case of pandemic (H1N1) 2009 
influenza in the NT was diagnosed in the Darwin 
area in a returned traveler from Melbourne 
tested on 29 May 2009. Similarly, the first cases 
in Alice Springs (1 June 2009), Nguiu (1 June 
2009), Yuendumu and Jabiru (9 June 2009) are 
likely to have been independently imported from 
outside the Territory with spread beyond this 
into the rest of the NT largely due to local 
transmission. 
 
Local transmission was first documented in 
Nguiu (2 June 2009), although this was 
successfully contained and sustained 
transmission did not occur until nearly 1 month 
later. Of interest, the brief time of transmission 
is felt to have included the sharing of a mobile 

phone, and confirmation of local transmission 
came from testing performed in Batchelor, some 
hundreds of kilometers away. 
 
Widespread local transmission was first 
observed in Yuendumu on 9 June 2009; the 
index case here is unknown but likely to be part 
of a group that returned from Melbourne in the 
preceding week. As illustrated in Figure 3, over 
the following two weeks to 14 June cases were 
mainly confined to the large communities within 
the Walpiri region west of Alice Springs and 
Alice Springs itself. Apart from isolated cases 
and small clusters in the Darwin region, there 
remained very little disease in the rest of the 
Territory. On 14 June, Lajamanu reported its 
first case, suggesting spread further north into 
the Katherine region, but still within the Walpiri 
tribal area. During the next fortnight 14-28 June 
there was consolidation with first cases reported 
in the remaining unaffected communities west of 
Alice Springs. The first cases were also reported 
from Tennant Creek area and communities east 
of Alice Springs. Simultaneously, cases were 
reported in Nhulunbuy, in the far north-east of 
the Territory. The final period examined, 29 
June -12 July, was notable for a drop in 
notifications from Alice Springs region, with the 
burden of disease now in the Top End (see 
Figure 3). While during this time period there 
was a directive to decrease testing there was not 
a marked decline of testing in the Centre. 

Figure 1. Epicurve of confirmed pandemic (H1N1) 2009 cases by region, 30 June to 12 July 2009 
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Additionally, pandemic (H1N1) 2009 
hospitalizations in Alice Springs Hospital 
decreased suggesting a reduced prevalence of 
disease. In particular, a number of remote 
communities in East Arnhem and Katherine 
region have started to report a substantial burden 
of disease. At the time of writing the situation in 
these regions continues to evolve. 

Other developments 

The first death in the NT attributable to 
pandemic (H1N1) 2009 occurred on 6 July 2009, 
a second on 12 July and third on 14 July. All 
patients were male with significant co-
morbidities. As of 15 July a total of 146 patients 
have been hospitalized due to pandemic (H1N1) 
2009 across the NT. 129 (88%) of these are 
Indigenous. 

Seasonal Influenza 

The 2007 and 2008 influenza seasons both 
began in late July, when a sharp increase in 
seasonal influenza notifications above baseline 
was observed. This year seasonal influenza 
notifications began to climb in late May, in the 
setting of intensification of surveillance for 
pandemic (H1N1) 2009. However, in the 6 
weeks following detection of pandemic (H1N1) 
2009 in the NT (28 May to 9 July 2009) a shift 
occurred from predominantly seasonal influenza 
to predominantly pandemic (H1N1) 2009 
circulating within the community. In week 1 (28 
May to 3 June 2009), pandemic (H1N1) 2009 
accounted for 8.2% of all influenza notifications. 
By week 3 (11 June to 17 June 2009), this 
proportion had increased to 64% and by week 6 
(2 July to 9 July 2009) to 84%. 

Discussion 

Much has already been published about the 
origins of pandemic (H1N1) 2009, its clinical 
presentation and its inexorable spread 
worldwide. This paper adds information 
regarding the epidemiology and local spread of 
pandemic (H1N1) 2009 throughout the NT. 
 
In particular, it is clear that pandemic (H1N1) 
2009 – as with seasonal influenza in past years – 
has disproportionately affected the Indigenous 
population. While it is possible this finding 
reflects additional testing in this group, or this 
group’s younger age structure compared with the 
non-Indigenous population13 there are reasons to 
believe the observation is real. Testing in the 
early phases of the pandemic was very 
widespread in both the Indigenous and non-
Indigenous population – this is unlikely to be a 
source of bias until testing strategies changed on 
18 June 2009. As foreshadowed in the 
introduction, the likely underlying reasons for 
this finding include a highly mobile population 
allowing easy spread of the virus from 
community to community8 and crowded living 
circumstances and poor hygiene facilitating 
transmission once the virus has entered a 
community. The CDC’s initial attempts to 
mitigate these factors included social distancing 
messages and oseltamivir prophylaxis within 
remote communities. Social distancing and hand 
hygiene messages have been promulgated 
through local health centres, community radio in 
language and community meetings, however in 
circumstances where 38.5% of NT Indigenous 
households are overcrowded and a number of 
communities experience difficulties with water 
and sanitation7 this advice is difficult to 
implement. In the face of continued spread 
through the general community as well as 
remote Indigenous communities the focus has 
shifted to protecting those at highest risk of poor 
outcomes. This has lead to the early and liberal 
use of oseltamivir to treat suspected cases in the 
vulnerable categories. In the longer term, we 
believe culturally appropriate education 
programs targeting health literacy and hygiene, 
and improvements to infrastructure and housing 
are likely to be the most effective measures to 
reduce the burden of disease during influenza 
pandemics in Indigenous populations. 
 
 
 

Figure 2. Age distribution of pandemic (H1N1) 
2009 compared with seasonal influenza 

Seasonal influenza  
H1N1 2009 
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Two key characteristics are yet to be determined 
in describing the interaction between pandemic 
(H1N1) 2009 and remote Indigenous 
communities. The first is the clinical attack rate 
(CAR) – the total proportion of a community 
affected by the virus; estimates overseas place 
the CAR for pandemic (H1N1) 2009 at between 
7% for New York City14 and 30% for one 
Mexican community15. We would expect the 
CAR in a remote Australian setting to be closer 
to the Mexican experience given the factors 
already mentioned. The second is the average 
duration of a pandemic (H1N1) 2009 epidemic 
in individual communities; informal examination 
of epicurves from several remote communities 
suggest that new notifications fall away 
significantly 2-4 weeks after the first reported 
case. Interpretation of this observation is 
complicated by the reduction in testing once 
pandemic (H1N1) 2009 is established within a 
community. Nonetheless, anecdotal reports of 
presentations to remote health-centres for 
influenza-like illnesses suggest the same thing. 
 
It is interesting that although pandemic (H1N1) 
2009 was detected concurrently in Darwin and 
Alice Springs, spread into regional areas 
followed a distinct pattern starting in central 
Australia and moving east and north into the rest 
of the NT. The cold, dry winters observed in the 
Alice Springs region are one likely reason 
pandemic (H1N1) 2009 became initially 
established there. As expected spread seems to 
have occurred more quickly and completely 
within tribal areas: important events such as 
funerals often bring related communities 
together despite their wide geographic 
separation and regional hubs such as Alice 
Springs and Darwin serve as an additional site 
for mixing. Examining Figure 1, there is a 
suggestion that spread of pandemic (H1N1) 
2009 between East Arnhem communities is 
occurring more slowly. However, further data 
are required to confirm this. 
 
The concentration we observed of pandemic 
(H1N1) 2009 cases within the 10-30 year-old 
age group is consistent with other reports. Many 
hypotheses have been advanced, ranging from 
higher mixing rates among the young15 to a 
degree of pre-existing immunity in the older 
population16; with time the latter hypothesis has 
gained the most currency. The substantial 
number of seasonal influenza notifications 

observed in the 0-9 year-old reflects a 
longstanding practice of testing infants admitted 
to NT hospitals with respiratory illnesses for 
influenza, however given these are hospitalized 
cases it underscores the burden of seasonal 
influenza in this age group. 
 
The higher rate of pandemic (H1N1) 2009 in 
females is difficult to explain but possibly 
reflects increased exposure (e.g. care-providers 
for younger and school-aged children are 
predominantly women).   
 
There are a number of other potential biases in 
this analysis. We have already alluded to the 
most significant when discussing our Indigenous 
findings: that bias is introduced through 
differential testing of specific subgroups. We 
have attempted to minimize this possibility by 
using 18 June as a cut-off for the demographic 
analysis, including only cases diagnosed at a 
time when testing was most widespread. Similar 
testing biases operate with seasonal influenza 
notifications, some of which are obtained from 
sentinel surveillance but much of the remainder 
are from hospitalized and high-risk subgroups. 
Other biases may have been introduced as a 
consequence of this decision, such as 
demographics being inappropriately skewed by 
the characteristics of index cases. The effect of 
this is difficult to quantify, however it should be 
noted that once community transmission was 
established the number of locally acquired cases 
quickly outstripped imported cases. 

Conclusion 

Pandemic (H1N1) 2009 influenza has spread 
widely in the NT, with the initial burden of 
disease now falling in the Alice Springs region 
and shifting over a period of 6 weeks to involve 
the Top End. Cases are concentrated in the 10-
30 year-old age group and the Indigenous 
population is disproportionately affected.  
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CDNA position statement on the use of antiviral medication for influenza 
(Pandemic (H1N1) 2009)* 

Recommended oral dose of Tamiflu for paediatric patients 1 year and older  
who cannot swallow a 75 mg capsule 

Body weight in kg Recommended dose for 5 days 

< 15kg 30 mg twice daily 

> 15 - 23 kg 45 mg twice daily 

> 23 - 40 kg 60 mg twice daily 

> 40 kg 75 mg twice daily 

Antiviral Medication Use - Treatment 

During PROTECT phase, antiviral treatment 
should be reserved for persons with an acute 
respiratory infection (even prior to 
confirmation of diagnosis of Pandemic (H1N1) 
2009 infection) who have the following:  
• Those with moderate or severe disease 
• Any person with confirmed Pandemic 

(H1N1) 2009 infection who is deteriorating 
• Those identified as being in a vulnerable 

group. A clinical assessment should be 
made of their risk of deterioration, and 
laboratory confirmation should be made if it 
is available in time 

• Residents living in high risk institutions 
such as aged care facilities or special 
schools in order to control outbreaks in 
these settings 

 
Antiviral medication should be given to those 
defined above as soon as possible and within 
48 hours of illness onset. Anti-influenza 
treatment may be commenced more than 48 
hours after onset in rare circumstances where 
clinically indicated. 
 
Anti-influenza medications have been shown to 
attenuate disease in cases of seasonal influenza 
if given early in the course of the illness 
(within 48 hours of developing symptoms).  
 
Whilst information on the effectiveness of anti-
influenza medications in the clinical setting for 
Pandemic (H1N1) 2009 is limited, studies have 
shown that the Pandemic (H1N1) 2009 virus is 
susceptible to Oseltamivir (Tamiflu) and 

Zanamivir (Relenza), but is resistant to 
amantadine.  

Tamiflu® (oseltamivir) 

Adults and adolescents 

The recommended oral dose of Tamiflu 
capsules in adults and adolescents 13 years of 
age and older is 75 mg twice daily for five 
days. Adults and adolescents 13 years of age 
and older who are unable to swallow capsules 
may receive the appropriate dose of Tamiflu 
suspension.  

Paediatric patients 

The recommended oral dose of Tamiflu for 
paediatric patients 1 year and older who cannot 
swallow a 75 mg capsule is shown in Table 7 
below. 
 
For the oral suspension, an oral dosing 
dispenser with 30, 45 and 60 mg graduations is 
provided; the 75 mg dose can be measured 
using a combination of 30 and 45 mg. It is 
recommended that patients use this dispenser.  
 
Paediatric patients weighing > 40 kg who are 
able to swallow capsules may also receive 
treatment with a 75 mg capsule twice daily or 
one 30 mg capsule plus one 45 mg capsule 
twice daily as an alternative to the 
recommended dose of Tamiflu suspension.  
 
Tamiflu is currently not registered by the 
Therapeutic Goods Administration (TGA) 
for use in children under 12 months of age. 

* http://www.healthemergency.gov.au/internet/healthemergency/publishing.nsf/Content/healthprof#antiviral 
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Relenza® (zanamivir) 

Treatment of influenzas 

The recommended dose of Relenza is two oral 
inhalations (2 x 5 mg) twice daily for five days 
providing a total daily inhaled dose of 20 mg. 
 
Treatment should begin as soon as possible after 
onset of symptoms for maximum benefit, and at 
the latest should commence within 48 hours of 
symptom onset. Administration is by oral 
inhalation. 

Renal impairment 

No alteration of dosage or frequency of 
administration is required (see Actions, 
Pharmacokinetics in renal impairment). 

Hepatic impairment 

There is currently no experience in this patient 
population. Zanamivir is not hepatically metabolised 
and no dose modification is required (see Actions, 
Pharmacokinetics). 

Use in the elderly 

Experience with zanamivir in the elderly 
(greater than or equal to 65 years) is limited. 
However, based on the pharmacokinetic 
properties of zanamivir no dose modification is 
required (see Actions, Pharmacokinetics). 

Use in children (aged 5 years and older) 

No dose modification is required. (See Actions, 
Pharmacokinetics.) When zanamivir is 
prescribed for children, it should be used only 
under adult supervision. 
 
Please refer to the current prescribing 
information from the manufacturer for more 
information. 

Antiviral Medication Use - 
Chemoprophylaxis 

Under PROTECT, prophylaxis using anti-
influenza medication is not indicated. The 
information below is provided for reference 
only. 

Tamiflu® (oseltamivir) 

Adults and adolescents 

The recommended oral dose of Tamiflu for 
prevention of influenza following close contact 
with an infected individual is 75 mg once daily 
for ten days. Ideally therapy should begin 
within two days of exposure. The 
recommended dose for prevention during a 
community outbreak of influenza is 75 mg once 
daily. Safety and efficacy have been 
demonstrated for up to six weeks. The duration 
of protection lasts for as long as dosing is 
continued.  

Paediatric patients 

Children weighing > 40 kg, who are able to 
swallow capsules, may also receive prophylaxis 
with a 75 mg capsule once daily or one 30 mg 
capsule plus one 45 mg capsule once daily for 
ten days as an alternative to the recommended 
dose of Tamiflu suspension (see below).  
 
The recommended prophylactic oral dose of 
Tamiflu suspension for children greater than or 
equal to 1 year of age is shown in Table 8. 
Please refer to table 8 in the prescribing 
information. 
 
For the oral suspension a dosing syringe marked 
with 30, 45 and 60 mg dosing levels is provided.  
 
Tamiflu is currently not registered by the 
Therapeutic Goods Administration (TGA) for 
use in children under 12 months of age 

Relenza® (zanamivir) 

Prophylaxis of influenzas 

The recommended dose of Relenza is two 
inhalations (2 x 5 mg) once daily, providing a 
total daily inhaled dose of 10 mg, for ten days. 
This may be increased up to 28 days if the 
period of exposure risk extends beyond ten days. 
 
Relenza Rotadisks are for pulmonary 
administration by oral inhalation only, using the 
Diskhaler device provided. Patients scheduled to 
take inhaled drugs, e.g. fast acting 
bronchodilators, at the same time as Relenza, 
should be advised to administer that drug prior 
to administration of Relenza (see Precautions). 
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Renal impairments 

No alteration of dosage or frequency of 
administration is required (see Actions, 
Pharmacokinetics in renal impairment). 

Hepatic impairments 

There is currently no experience in this patient 
population. Zanamivir is not hepatically 
metabolised and no dose modification is 
required (see Actions, Pharmacokinetics). 

Use in the elderly 

Experience with zanamivir in the elderly (greater 
than or equal to 65 years) is limited. However, 
based on the pharmacokinetic properties of 
zanamivir no dose modification is required (see 
Actions, Pharmacokinetics). 

Use in children (aged 5 years and older) 

No dose modification is required. (See Actions, 
Pharmacokinetics.) When zanamivir is 
prescribed for children, it should be used only 
under adult supervision. 
 
Please refer to the current prescribing 
information from the manufacturer for more 
information. 

Pregnant Women and Antiviral drug use 

Pregnant women are known to be at higher risk 
for complications from infection with seasonal 
influenza viruses, and severe disease among 
pregnant women was reported during past 

pandemics. Cases of confirmed novel (H1N1) 
influenza virus infection in pregnant women 
resulting in severe disease have been 
reported. Oseltamivir and zanamivir are 
"Pregnancy Category B1" medications, 
indicating that these drugs have only been taken 
by a limited number of pregnant women, but 
without an increase in the frequency of 
malformation or other direct or indirect harmful 
effects on the human fetus having been 
observed. Studies in animals have not shown 
evidence of an increased risk of fetal damage. 
No specific clinical studies have been conducted 
to assess the safety of these medications for 
pregnant women.  
As with any prescription of medication, the use 
of these medications in pregnant women should 
only be where the risk of the illness outweighs 
the risk to the woman or fetus.  
 
Pregnancy should not be considered a 
contraindication to oseltamivir or zanamivir 
use. Because of its systemic activity, oseltamivir 
is preferred for treatment of pregnant women. 
The drug of choice for chemoprophylaxis is less 
clear. Zanamivir may be preferable because of 
its limited systemic absorption; however, 
respiratory complications that may be associated 
with zanamivir because of its inhaled route of 
administration need to be considered, especially 
in women at risk for respiratory problems. 
 
The dosage of either oseltamivir or zanamivir to 
pregnant women is the same as the standard 
adult dose, depending on whether the drug is 
being prescribed for treatment or for 
prophylaxis. 

************** 
NT provides free seasonal influenza 
vaccine for all pregnant women 

The NT Government will fund seasonal 
influenza vaccine for all pregnant women from  
1 August 2009. A national program funding 
seasonal influenza vaccine for all pregnant 
women will commence in January 2010. The NT 
Government is funding seasonal flu vaccine for 
pregnant women from now until the national 
program commences. 
 
Influenza infection in pregnancy can be serious 
and cause increased rates of miscarriage, 
respiratory and cardiac conditions. Pregnant 
women, especially those with chronic medical 
conditions, are at higher risk of severe influenza 
and hospitalisation. 

Influenza vaccine is safe and effective in all 
stages of pregnancy.  It is safe to administer the 
vaccine to lactating women and those who may 
be immuno-suppressed. The vaccine may also 
provide protection against seasonal influenza for 
the newborn in the first 6 month of life. 
 
Seasonal influenza vaccine for pregnant women 
can be obtained from general practitioners, 
antenatal clinics, community health or remote 
health clinics 
 
For further information on seasonal flu vaccine 
and immunisation contact your GP, health clinic 
or the Centre for Disease Control (892 28044). 
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Abstract 
Vaccination delay increases the burden of 
vaccine preventable diseases in children. 
Immunisation according to the age appropriate 
schedule (timeliness) should be the goal of all 
immunisation programs. Measuring timeliness 
can detect issues in service delivery between 
urban/remote locations and Indigenous and non-
Indigenous children. Indigenous children receive 
their 2, 4, 6 and 12 month vaccines significantly 
later than non-Indigenous children in the NT. 
Indigenous children are missing out, due to 
vaccination delay, on essential vaccines such as 
rotavirus, which are time limited. CDC is 
developing a strategy and has set targets to 
improve timeliness and immunisation coverage 
over the next 2 years in Indigenous children. 

Introduction 
Vaccines given in the first year of life are 
essential, especially in early infancy when the 
risk of diseases such as pertussis, rotavirus, 
Haemophilus influenza type b (Hib) and 
pneumococcal disease are greatest. Indigenous 
children still have a higher burden of vaccine 
preventable diseases such as pertussis and Hib.1 
An Australian study suggests delayed 
vaccination contributes to higher pertussis 
hospitalisation rates in Indigenous infants.2  
 
Childhood immunisation coverage reported at 12 
to<15 months and 2 years of age, may mask 
deficiencies in the timeliness of vaccines 
designed to protect against diseases in infancy.3 
Timeliness of immunisation is important in 
achieving a protective effect at the individual 
and population levels.4 Timeliness is defined as 
the percentage of age appropriate vaccines given 
within 1 month of the recommended schedule. 
Timeliness is an important way of measuring 
differences in service delivery and awareness 
about vaccine schedules between urban and 
remote locations and between Indigenous and 
non-Indigenous children. This report will 
highlight differences in coverage and timeliness 
in Indigenous and non-Indigenous children and 
set targets to decrease this gap in the next 2 
years.  

Objective 

• To measure coverage of routine childhood 
vaccines at 12 to<15 months of age in 
Indigenous and non-Indigenous children. 

• To assess timeliness of age appropriate 
vaccines at 2, 4, 6, and 12 months of age. 

• To set targets to improve Indigenous 
coverage and timeliness in infants 12 to<15 
months olds.  

Methods 
General coverage data for this report was 
obtained from the Australian Childhood 
Immunisation Register (ACIR). Fully 
immunised as defined by ACIR for 12 to<15 
months means receiving 3 valid doses of 
diphtheria, tetanus, pertussis and poliomyelitis 
antigens, either 2 doses of PRP-Hib or 3 doses of 
another Hib vaccine and 2 doses of hepatitis B 
vaccine not including the birth dose. These 
vaccinations must have been administered by 12 
months of age. Fully immunised as defined by 
ACIR for 24 to<27 months of age is receiving 3 
valid doses of vaccines containing diphtheria, 
tetanus, pertussis and poliomyelitis antigens and 
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. All 
vaccinations must be administered by 24 months 
of age. Rotavirus coverage and timeliness data 
including denominators were obtained from the 
NT Immunisation Database.  

Results 
Coverage data from the ACIR (Figure 1) shows 
that for the 12 to<15 month age cohort 
Indigenous children have lower coverage rates 
compared to non Indigenous children for each 3 
month cohort between March 2007-2009. By 24 
to<27 months of age Indigenous children have 
similar coverage to non-Indigenous children (see 
Figure 2) although it varies between each 3 
month cohort. 
 
 
 
 

Childhood immunisation coverage and timeliness in the NT 
Ros Webby, Chris Nagy, Vicki Krause, Darwin CDC 
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Rotavirus Coverage 

Table 1 shows that only 69% of Indigenous 
children born in 2008 were fully vaccinated for 
rotavirus compared to 84.5% of non-Indigenous 
children. Rotavirus vaccine is time-limited as the 
first dose must be given by 14 weeks of age and 
the second dose by 24 weeks. Indigenous 
children are missing out on this important 
vaccine due to late or non-attendance. 
 
 

Timeliness 

Timeliness measures the percentage of children 
who receive age-appropriate immunisation 
within a month of the recommended schedule. 
Tables 2 and 3 show that Indigenous children 
were vaccinated significantly later than non-
Indigenous children for their first and second 
dose of diphtheria, tetanus and pertussis (DTPa) 
vaccine when measured at 3 and 5 months. The 
gap in vaccination delay between Indigenous 
and non-Indigenous children widens with time.  
 
Table 4 shows that 7-21 % of Indigenous 
children are vaccinated later than non-
Indigenous children for 3 doses of conjugate 
pneumococcal vaccine. Figure 3 shows that at 7 
months of age, for children born in 2006, only 
72% of Indigenous children were fully 
vaccinated with pneumococcal conjugate 
vaccine compared to 91% of non-Indigenous 
children at the same age. Table 6 shows that by 
13 months of age Indigenous children are still 
vaccinated later than non-Indigenous children. 
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Figure 2. Percentage of Indigenous and non-
Indigenous children fully vaccinated by 
24 to<27 months of age, March 2007-
March 2009  
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Figure 1. Percentage of Indigenous and non-
Indigenous children fully vaccinated by 
12 to<15 months of age, March 2007-
March 2009 (ACIR) 

 Rotavirus dose 1  

Year 
of 
Birth 

Indigenous Non-
Indigenous 

Indigenous Non-
Indigenous 

2007 84% 
(1432/1702) 

84% 
(2182/2604) 

68.4% 
(1164/1702) 

77.8% 
(2026/2604) 

2008 85% 
(1337/1573) 

90.3% 
(2075/2299) 

69% 
(1085/1573) 

84.5% 
(1942/2299) 

Rotavirus dose 2 

Table 1. The percentage of Indigenous and non-
Indigenous children vaccinated with 
first and second doses of rotavirus for 
children born in 2007 and 2008 

Cohort 
Indigenous 
children (%) 

non-
Indigenous 
children (%) 

Difference 
(p value) 

(month and year)     

Jan-June 06 88% 97% <0.05 

July-Dec06 92% 98% <0.05 

Jan-June 07 92% 98% <0.05 

July-Dec07 93% 98% <0.05 

Jan-June08 93% 99% <0.05 

Table 2. The percentage of Indigenous and non-
Indigenous children vaccinated with 1 
dose of DTPa vaccine by 3 months of 
age, January 2006-June 2008 

Indigenous 12 to<15 months 
Non-Indigenous 12 to <15 months 

Indigenous 24 to<27 months 
Non-Indigenous 24 to <27 months 
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Regional Distribution 

Table 6 shows that the percentage of children 
vaccinated on time varies by region with urban 
Indigenous children vaccinated later than remote 
Indigenous children. Across all areas Indigenous 
children are vaccinated later than non-
Indigenous children. In urban areas 68.5 % of 
Indigenous children were fully vaccinated on 
time with pneumococcal conjugate vaccine 
compared to 78.4% of Indigenous children in 
remote areas. For non-Indigenous children 
90.3% were fully vaccinated with pneumococcal 
conjugate vaccine by 7 months in urban areas 
and 92.1 % in remote areas. 

Cohort 
Indigenous 
children (%) 

non-
Indigenous 
children (%) 

Difference 
(p value)  

(month and year)    

Jan-June 06 80% 94% <0.05 

July-Dec06 82% 96% <0.05 

Jan-June 07 83% 95% <0.05 

July-Dec07 82% 96% <0.05 

Jan-June08 88% 97% <0.05 

Table 3. The percentage of Indigenous and non-
Indigenous children vaccinated with 2 
doses of DTPa vaccine by 5 months of 
age, January 2006-June 2008 

Cohort 

Indigenous 
children  
(%) 

non-
Indigenous 
children (%) 

Difference 
(p value) 

(month and year)       

Jan-June 06 73% 90% <0.05 

July-Dec06 71% 92% <0.05 

Jan-June 07 76% 91% <0.05 

July-Dec07 75% 91% <0.05 

Jan-June08 85% 94% <0.05 

Table 4. The percentage of Indigenous and non-
Indigenous children vaccinated with 3 
doses of pneumococcal conjugate vaccine 
by 7 months of age, January 2006-June 
2008 
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Figure 3. The age in months when Indigenous 
and non-Indigenous children are 
vaccinated with 3 doses of 
pneumococcal conjugate vaccine for 
children born in 2006 

6 month 
cohort 

Indigenous 
children  (%) 

non-
Indigenous 
children (%) 

Difference 
(p value) 

(month and 
year)       

Jan-June 05 70% 80% <0.05 

July-Dec05 74% 84% <0.05 

Jan-June 06 77% 84% <0.05 

July-Dec06 76% 85% <0.05 

Jan-June07 80% 87% <0.05 

Table 5. The percentage of children by 
Indigenous status vaccinated with 
measles, mumps, rubella vaccine by 13 
months, January 2005-June 2007 

District Indigenous Non-Indigenous 

Urban Darwin 71%  
(209/294) 

90.8% 
(1338/1473) 

Rural Darwin 80.8%  
(211/261) 

86.4%  
(38/44) 

Katherine 86.7%  
(209/241) 

96.5%  
(110/114) 

East Arnhem 72.7%  
(133/183) 

96.3%  
(26/27) 

Barkly 66%  
(42/64) 

77.8% 
(14/18) 

Alice Springs Urban 63%  
(95/150) 

88.8%  
(222/250) 

Alice Springs Rural 76%  
(218/289) 

82%  
(9/11) 

Table 6. Percentage of children by Indigenous 
status and district receiving 3 doses of 
pneumococcal conjugate vaccine by 7 
months of age, for those born in 2007 
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Targets 

CDC has set targets to improve coverage and 
timeliness over the next 2 years. Coverage and 
timeliness will be reviewed 6 monthly over the 
next 2 years to evaluate the progress of the 
program. The aims are: 
• To achieve 90% coverage for Indigenous 

children under 12 months of age as measured 
by the ACIR within 2 years. 

• To achieve 90% of children fully vaccinated 
for rotavirus within 2 years. 

• To reduce the vaccination delay by 5% for 
Indigenous children at 2, 4, 6, and 12 months 
of age within 2 years. 

• To target immunisation coverage in 
Indigenous children especially in urban 
Darwin and urban Alice Springs. 

Conclusion 

Vaccination coverage in the NT is 3-7% lower in 
Indigenous children compared to non-
Indigenous children at 12 months of age. By 24 
months of age the difference has disappeared 
and the coverage is over 92% and comparable to 
their non-Indigenous counterparts. Rotavirus 
coverage is low particularly in Indigenous 
children. These children are missing out on an 
important time-limited vaccine. Indigenous 
children receive their 2, 4, 6 and 12 month 
vaccines significantly later than non-Indigenous 
children. 
 
CDC is developing a strategy in consultation 
with remote health, community health, 
Aboriginal Medical Service Alliance Northern 
Territory (AMSANT), and Aboriginal Medical 
organisations to improve coverage and 
timeliness of vaccination in Indigenous children 
in the NT. Additional nurses will be located in 
low coverage areas to target children overdue for 
scheduled immunisations. 

Immunisation at the earliest appropriate age 
(timeliness) is an important public health goal, 
especially for countries where high levels of 
vaccine coverage at milestone ages have been 
achieved.4 Timeliness should now be a national 
performance indicator aimed at improving 
immunisation programs especially in Indigenous 
children with the highest burden of vaccine 
preventable diseases. The current methodology 
for ACIR reporting may mask vaccine timeliness 
coverage especially in Indigenous children. 
Continued national reporting of timeliness and 
late vaccination are needed to further decrease 
vaccine preventable diseases in sub groups such 
as Indigenous children in Australia to make the 
best use of vaccine strategies and prevention of 
early as well as later diseases.  
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Vaccination with the seasonal influenza vaccine is recommended for all people with chronic disease, pregnant 
women and older Australians, see your GP or local health clinic. 
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To those Australians who believe that alcohol 
consumption in this country is causing too much 
damage, and that a public health-focused, 
evidence-based alcohol policy can make a 
difference, the defeat of the “alcopops” 
legislation in the Senate in March this year was a 
disappointment. However, this is no reason to 
stop national action to reduce damage from 
alcohol. The thousands of Australians whose 
lives are damaged by alcohol, and the hundreds 
each year whose deaths could be prevented, are 
too important.1 Concerned organisations need to 
collaborate and advocate for a comprehensive, 
evidence-based approach to reducing the alcohol 
toll. Their ultimate goal should be to move to a 
more moderate and responsible drinking culture 
in Australia. 
 
The first question is what to do with the more 
than $400 million raised from the alcopops tax. 
Our elected representatives are to be 
congratulated on voting in May to retain it, 
rather than handing it back to the alcohol 
industry. Judging by past performance, had it 
gone to DrinkWise, it would have been spent on 
soft-sell advertising, which the great body of 
evidence suggests has no impact on alcohol 
consumption or consequent harms.2,3

 

 
The alcopops revenue should be directed to 
independent public health agencies to develop 
evidence-informed interventions that aim to 
reduce consumption and consequent harms. The 
Alcohol Education and Rehabilitation 
Foundation is one such entity, established using 
tax revenues generated in similar circumstances 
from beer sales. The national Preventative 
Health Taskforce has already developed a 
framework to prevent alcohol-related harms,4 
and will soon deliver a final report and 
recommendations for action, including an 
overarching National Prevention Agency, which 
will need funds. With additional funding, the 
National Health and Medical Research Council 
could give special priority to alcohol-related 
research. Funding agencies such as VicHealth 

and Healthway in Western Australia, originally 
supported by tobacco revenues, could also be 
considered. 
 
The Royal Australasian College of Physicians 
welcomes the federal government’s initiative to 
reintroduce the alcopops tax legislation in the 
current sitting of Parliament but encourages the 
government to go further. Although there was 
evidence the ‘alcopops’ tax was followed by 
reduced overall alcohol consumption,5 if the 
government wishes to address the full range of 
alcohol-related harms — which include much 
more than binge drinking in young people — it 
should comprehensively reform alcohol taxation. 
Controlling price is by far the most effective, 
and cost-effective, single intervention available 
to control consumption and consequent 
harms.2,3,6 A comprehensive reform of alcohol 
tax is needed, with public health as a principal 
objective. Specific elements could include: 
• taxing beverages on the basis of their alcohol 

content — a volumetric system; 
• a minimum price per standard drink; and 
• additional taxation based on evidence of 

harm associated with particular beverage 
types. 

 
A proportion of alcohol-related tax revenues 
should be directed towards prevention and 
treatment of alcohol-related problems. The 
Australian public will probably support such 
taxes.7 

 
Taxation policy is crucial but must be part of a 
broader approach. There is good evidence for the 
effectiveness of controlling the availability of 
alcohol by regulating the number, nature and 
opening hours of alcohol venues.2,3,8 The 
forthcoming review of the Northern Territory’s 
Liquor Act provides an opportunity to encourage 
alcohol legislation to genuinely focus on 
preventing alcohol-related harms, and not just on 
regulating the sale of alcohol.  
 

National alcohol policy after “alcopops”: what next? 
Steven J Skov, on behalf of  the Royal Australasian College of Physicians Alcohol Advisory 

Group* 

Reintroducing the alcopops tax is important, but a more comprehensive reform of 
alcohol taxation and other broader measures are needed  
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The role and practice of alcohol promotion 
should also be closely examined. Loosening the 
link between alcohol advertising, sponsorship 
and sporting organisations may be an important 
way to encourage Australian drinking culture to 
evolve in a healthier direction. Some alcohol tax 
revenues could be directed towards replacing 
alcohol-industry sponsorship, as was done for 
tobacco in several states, or buying back alcohol 
advertising during sports programs, as suggested 
by the Australian Medical Association.9 

 
While prevention is essential, many people and 
their families are already suffering from the 
effects of alcohol. More treatment programs are 
urgently needed, particularly in rural and remote 
areas, where alcohol problems are even more 
common than in the cities, and for groups with 
particular needs, such as Aboriginal people, who 
need tailored programs.  
 
Finally, a strong vision and framework would 
bind all these strategies together. The National 
Alcohol Strategy10 expires this year, and another 
is needed: one that more closely follows the 
evidence of what really works in reducing harm. 
Much good work to reduce the harms from 
alcohol has been done in Australia by 
individuals and organisations such as the Public 
Health Association of Australia and the 
Australian Drug Foundation. However, much 
more is needed, as the level of harm is still 
unacceptable, especially among young people. 
We in the health profession need to play a 
greater advocacy role, in partnership with others 
within and beyond the health sector, such as the 
Cancer Councils, and social welfare and 
community organisations. The Royal 
Australasian College of Surgeons Trauma 
Committee, with its experience of road trauma 
and interpersonal violence, has indicated a 
strong interest in being involved. We need to be 
part of, and to help build, active coalitions. 
 
We should heed the lessons learned from the 
fight against tobacco. Although there are 
important differences between alcohol and 
tobacco, much is similar in the need to change 
the culture surrounding their use, and in the 
large and powerful industries that profit from 
their sale. Overcoming these obstacles will 
require an alliance of organisations, with a 
common understanding of the key issues, goals 
and ways to achieve them, and persistence in 

their pursuit. With thousands of lives lost or 
damaged, and billions of dollars wasted every 
year,1 this is our challenge and our 
responsibility. 
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• Alex D Wodak; St Vincent’s Hospital 
• Bruce K Armstrong;  University of Sydney 
• Katherine M Conigrave; Royal Prince Alfred 

Hospital 
• George L Rubin; Australasian Faculty of 

Public Health Medicine 
• Nick Walsh 
• Jenny Proimos, Royal Children’s Hospital 
• Nicholas Lintzeris; University of Sydney 
• Geoffrey L Metz; Royal Australasian 

College of Physicians 

Congratulations to DHF Nhulunbuy 
The Department of Health and Families (DHF) won the most humorist float award at the 2009 Gove 
Peninsula Festival. DHF staff and their kids were kept busy for the 3 weeks leading up to the festival 
making lots of papier-mâché pigs and birds and lots more. Included in the float parade were 
"Vegiman", "Deadly Dan the Ant.......i smoking man" and the Centre for Disease Control walking 
box of tissues. 

************** 
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Lot 5646 Town of Darwin Mosquito breeding in the upper tidal reaches of 
Ludmilla Creek 

Allan Warchot & Peter Whelan, Medical Entomology, CDC, Darwin 

Introduction 

Ludmilla Creek mosquito control drains 

The upper tidal reaches of the various arms of 
Ludmilla Creek in Darwin have been historical 
breeding sites for pest and disease carrying 
mosquitoes. Most of the historical mosquito 
breeding in the Ludmilla Creek catchment was a 
direct result of urban development and 
associated stormwater discharge. The major 
mosquito breeding sites associated with 
Ludmilla Creek were targeted in 1984 under the 
combined Northern Territory Government and 
Darwin City Council mosquito engineering 
program. Mosquito breeding areas were 
identified by Medical Entomology (ME), with 
construction supervised by Darwin City Council 
(DCC). This included constructing drains in the 
Coconut Grove, Fannie Bay and East Point areas 
of Ludmilla Creek from suburban areas to the 
central section of the creek. 

The Fannie Bay and Kulaluk areas pictured 
above (Figures 1, 2 & 3) were significant dry 
season breeding sites for freshwater and brackish 
water mosquito species before the drains were 
constructed. The construction of the drains 
removed the dry season ponding and associated 
mosquito breeding, although the northern salt 
marsh mosquito Aedes vigilax does still breed in 
some tidally affected drains and the Kulaluk rice 
field during the late dry season/early wet season.  
 
Mosquito control drains in the Fannie Bay, East 
Point and Kulaluk areas have been routinely 
inspected under the combined Medical 
Entomology:Darwin City Council (ME:DCC) 
mosquito engineering program, with 
maintenance carried out when necessary. 
Generally most of the mosquito control drains 
have not required any significant maintenance. 

Ludmilla Creek near Richardson Park 

The central Ludmilla Creek area at the west of 
Ludmilla School oval (Lot 5646 Town of 
Darwin) was not targeted for drainage works 
under the ME:DCC mosquito engineering 
program, although this program did construct 
minor surface drains on the mudflat and lateral 
drains from the suburban areas at the rear of 
Richardson Park in the mid 1980’s (Figure 4). 
 
 
 
 

Figure 3. Kulaluk rice field—drains from Dick 
Ward Dve 1984 

Figure 2.  East Point mosquito control drains 1984 

Figure 1.  Drains from Fannie Bay 1984 
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There was a previous central channel 
constructed (late 60s to very early 70s) through 
the mangroves from the Bagot Rd/Narrows 
stormwater outfall west of Ludmilla School 
oval, to approximately half way to Dick Ward 
Drive (Figure 4). Water then drained to the Dick 
Ward Dve culvert via a narrow existing natural 
creek line.  
 
There were issues with the previous placement 
of spoil from the central channel drain 
excavation creating impounded tidal flow and 
mosquito breeding, although these were resolved 
by providing gaps in the spoil line along the 
channel during the lateral drains construction in 
the 1980s. 
 
The result of the lateral drains was to minimise 
tide and freshwater ponding at the drain end 
points and allow water to drain freely to the 
central channel. This also allowed fish 
movement, thereby restricting mosquito 
breeding to the late dry season when some 
residual tide ponding occurred in the drains. 
Mosquito breeding that was located in the drains 
was relatively easily controlled by ground 
control methods by Medical Entomology or 
Darwin City Council officers.  

Recent history  

The constructed tidal drainage network shown in 
the 1987 aerial photograph (Figure 4) has since 
become heavily silted and overgrown with 
mangroves (Figure. 5). The silt deposition in the 
main drainage channel appears to be attributed 

to the level of the sewer line, maintenance track 
and culvert, running from Nemarluk Dve to the 
radio lot (Lot 5406) near the Fannie Bay stables. 
This embankment and restricted flow has 
reduced the capacity of wet season flows to 
maintain a defined channel. A detailed survey of 
Ludmilla Creek in 2001 (J. Matthews and 
Associates) showed the level of the Ludmilla 
School outlet pipes to be 1.99m AHD, while the 
level of the lowest pipe in the sewage 
embankment culvert was 1.68m AHD, a fall of 
31cm over a distance of around 500m. The 
invert of the two other pipes in the sewage 
embankment culvert is 1.99m AHD and 1.93m 
AHD respectively, essentially the same level as 
the Ludmilla School outlet pipes. In effect the 
sewage embankment culvert has slowed down 
the flow of water in the main drainage channel, 
which has resulted in major silt deposition and 
impeded drainage.  
 
The channel downstream of the sewage pipe 
access embankment has also become overgrown 
with mangroves, possibly due to the Dick Ward 
Dve culvert also being too high and reducing 
natural scouring of the channel. 

The lateral drains and surface drains on the mud 
flat leading into the central drainage line in the 
upper reaches of Ludmilla Creek have also 
become overgrown with mangroves, and are 
barely visible in Figure 5. These smaller drains 
are shallow, and therefore were likely to become 
overgrown with mangroves if regular 
maintenance was not carried out. Although 
maintenance was done on some of these drains 
in the 80s and 90s, there has been some 
environmental group pressure to restrict this 

Figure 4. Ludmilla Creek near Ludmilla School 
and Richardson Park 1987. Drainage 
network visible 

Lot 5646 

Figure 5. Ludmilla Creek near Richardson Park 
June 2008. Drainage network silted and 
grown over 
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maintenance in the mangrove areas. The lateral 
and surface drains are similar to many of the 
Leanyer Swamp mosquito control drains, which 
are routinely desilted and cleared of vegetation. 
 
A result of the silted and overgrown drainage 
network has been significant long lasting dry 
season water ponding and mosquito breeding in 
the upper tidal mangrove area west of Ludmilla 
School oval (Figure 6). Dry season water 
ponding in this area is a result of continual dry 
season discharge from the Bagot Rd/Narrows 
pipe outfall overtopping the silted main drainage 
channel, and subsequently ponding in the 
adjacent mangrove and mudflat area. Monthly 
high tides also result in considerable flooding for 
periods suitable for mosquito breeding, as the 
silted main drainage channel does not allow 
adequate drainage after high tides. 
 
Mosquito breeding historically occurred within 
the small drains leading into the main drain, with 
Ae. vigilax and Cx. sitiens the two main 
mosquito species found. The drainage network 
prevented extended tide/stormwater ponding in 
the mangrove and mudflat areas. At present, tide 
and stormwater ponding occurs over a large area 
of mangroves and mudflat in this area, which 
results in extensive dry season mosquito 
breeding, mainly Ae. vigilax during the mid to 
late dry season, Cx. sitiens throughout the dry 
season, and Cx. annulirostris during the early to 
mid dry season. All of these mosquitoes are 
serious pests of humans and are also capable of 
carrying mosquito borne diseases such as Ross 
River virus, Barmah Forest virus, Murray Valley 
encephalitis virus and Kunjin virus. 
 
Figure 6 shows the extent of mosquito breeding 
in the tidal mangrove area, which is 
approximately 1.5ha (15,000m2). The most 
productive breeding generally occurs within the 
more open mudflat area, although in some years 
Ae. vigilax has been found breeding throughout 
the entire area shown below. The mosquito 
predator population tends to vary with the 
season. Usually in the wet season there is limited 
mosquito breeding as widespread flooding 
allows fish access to all areas. During the early 
dry to mid dry season fish are numerous and 
mosquito breeding is restricted to the sheltered 
grassy areas on the mudflat. During the late dry 
and early wet season fish do not inhabit the 
shallow ponding in the more open mudflat area 

(probably due to high temperatures) and are only 
found under the dense mangroves, therefore the 
mudflat becomes a productive mosquito 
breeding site. In years when dry season flooding 
under the dense mangroves periodically dries 
out, there are no fish predators to control 
subsequent hatches of salt marsh mosquitoes 
after high tides or early rainfall, resulting in the 
mangrove area becoming a large breeding site.  

The area shown in Figure 6 above takes two 
technical officers from Medical Entomology or 
DCC approximately 3 hours to control on foot, 
and it is unlikely that control efforts effectively 
treat all mosquito breeding due to the difficult 
terrain and large area of ponding. There is a 
requirement for regular inspections of the area 
after each monthly high tide and early wet 
season rain event, when there are public 
complaints about mosquitoes and when the 
adjacent weekly adult mosquito monitoring trap 
detects appreciable levels of mosquitoes. 
Insecticide control by air is relatively expensive 
and is restricted in this area due to the close 
proximity of residential areas. The mosquito 
species that breed in this area are all pest and 
disease vector species (although Cx. sitiens is 
only considered a minor potential vector), and 
due to the close proximity of residents it is 
important that mosquito breeding in this area is 
minimised by longer term methods such as 
engineering, rather than relying on a ongoing 
insecticide control program. 
 
 

Figure 6.  Major mosquito breeding area in upper 
reaches of Ludmilla Creek near 
Richardson Park and Ludmilla School 
oval 

Major mosquito 
breeding area 

Mangrove 

Mudflat 
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As well as the mosquito breeding issue, the 
silted main drainage channel has resulted in 
permanent flooding of water inside the 
stormwater pipes at the Ludmilla School outfall, 
with all pipes half flooded at the outfall. This is 
likely to be a leading factor to the wet season 
flooding on Bagot Rd and in the Narrows. 

Rectification 

Many other tidal drains that have been 
constructed around other parts of Darwin (eg 
Orchard Park drain, Vesteys Lake outlet drain, 
Botanic Gardens tidal drain) have remained free 
flowing despite minimal maintenance works, 
due to the flushing effect of wet season flows. If 
possible this self cleansing effect should be 
recreated for the central drainage channel 
through the upper Ludmilla Creek tidal area, 
from the Ludmilla School pipe outfall to 
downstream of the Dick Ward Dve culvert. 
Initially the central drainage channel requires 
desilting, then regular inspections are required to 
monitor silt deposition in the drainage channel. 
A silt trap may also be required at the Ludmilla 
School pipe outfall. 
 
The detailed survey by J Mathews and 
Associates has already determined that the pipe 
culverts in the sewage embankment do not have 
a suitable level. Rectification works should 
include lowering the sewage embankment 
culvert pipes to a suitable level. The receiving 
channel downstream of the sewage embankment 
culvert is also quite narrow, approximately 1m 
wide, it may need to be widened to improve 
drainage. 
 
The survey by J Mathews and Associates did not 
include invert levels for the Dick Ward Dve 
culvert or the channel downstream of the sewage 
embankment culvert. It appears that the invert of 
the Dick Ward Dve culvert may be too high, as 
there is a drop of around 70-80cm on the 
downstream side of the culvert. Any planned 
works should include evaluating the level of the 
Dick Ward Dve culvert, and lowering the culvert 
if necessary/possible. 
 

Once the main channel has been desilted, the 
smaller drainage channels from the Richardson 
Dve culverts and Richardson Park should also be 
re-excavated to drain into the main channel. The 
surface drains on the mudflat would also require 
re-excavating. The drainage channels from 
Nemarluk Dve should also be extended to the 
main channel, although at present only the 
drainage channel opposite 22/24 Nemarluk Dve 
breeds mosquitoes, therefore the other drains 
from Nemarluk Dve are not a high priority. The 
end point of the concrete section of the Balyun 
St drain is a permanently flooded pool with lots 
of fish, this should be left unaltered due to 
minimal potential for mosquito breeding, and 
value to the local residents as a bird watching/
relaxation area.  
 
Various environmental groups, including 
Ludmilla Landcare, would need to be involved 
in discussions about rectification, and there is 
likely to be some opposition to any works being 
conducted inside mangrove areas. Local 
residents should also be notified. It should be 
noted that long lasting dry season freshwater 
ponding is not a natural occurrence for 
mangrove areas, and could result in significant 
mangrove death or mangrove redistribution. The 
creation of a suitable deeper drainage channel 
would provide a fish habitat, and would replicate 
tidal creeks with freshwater flow such as Rapid 
Creek, which has a defined central channel from 
the freshwater reaches near the Airport to the 
mouth at Casuarina Beach. An environmental 
study may be required to consider the impact of 
the required drainage works and allow public 
comment. 
 
Before any rectification works begin, the 
relevant authority should also establish an 
appropriately funded maintenance program, 
which should include annual inspections of the 
drainage lines and desilting when necessary. 
This would prevent the need for any future large 
scale works and associated approval 
requirements after the current drainage issues 
have been rectified.  

************** 
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NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS  
1 January - 30 March 2009 & 2008 

  Alice Springs  Barkly  Darwin  East Arnhem  N T 
  2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 
Acute Post Streptococcal glomerulonephritis 2 4 0 0 3 4 5 0 0 1 10 9 

Adv Vacc Reaction 1 1 0 1 6 13 0 0 2 1 9 16 

Barmah Forest 4 2 6 0 37 15 1 0 3 1 51 18 

Campylobacteriosis 30 18 6 2 32 43 0 2 5 6 73 71 

Chickenpox 5 14 0 1 12 3 3 9 1 0 21 27 

Chlamydia 186 189 18 14 259 206 60 45 60 60 583 514 

Chlamydial conj 34 2 8 0 3 0 0 0 0 0 45 2 

Cryptosporidiosis 19 23 3 1 33 8 12 0 3 5 70 37 

Dengue 0 1 0 0 18 12 1 0 0 0 19 13 

Gonococcal conj 1 0 0 0 1 1 0 0 0 0 2 1 

Gonococcal infection 217 165 17 25 77 83 31 27 56 82 398 382 

Hepatitis A 0 0 0 0 0 1 0 0 0 0 0 1 

Hepatitis B - chronic 2 24 1 0 18 15 17 20 3 2 41 61 

Hepatitis B - new 0 0 2 0 0 0 0 0 0 1 2 1 

Hepatitis B - unspec 17 5 2 0 27 16 0 0 3 8 49 29 

Hepatitis C - new 0 1 0 0 0 2 1 1 0 0 1 4 

Hepatitis C - unspec 9 9 0 0 34 40 2 1 5 8 50 58 

H Influenzae b 0 0 0 0 0 1 0 0 0 0 0 1 

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

HIV 0 0 0 0 5 2 0 0 0 0 5 2 

HTLV1 asyptom/unspec 20 16 1 0 0 0 0 0 0 0 21 16 

Influenza 0 2 0 1 14 24 2 1 1 2 17 30 

Kunjin Virus 0 0 0 0 1 0 0 0 0 0 1 0 

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

Leptospirosis 0 0 0 0 3 0 0 0 0 0 3 0 

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

Malaria 0 0 0 0 2 5 0 0 0 0 2 5 

Measles 0 0 0 0 1 0 0 0 0 3 1 3 

Melioidosis 0 0 0 0 6 7 3 0 3 4 12 11 

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

Mumps 1 7 1 2 0 0 0 1 0 1 2 11 

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

Pertussis 5 3 9 1 63 54 0 0 2 2 79 60 

Pneumococcal disease 9 6 0 2 2 6 1 1 0 0 12 15 

Q Fever 1 0 0 0 0 0 0 0 0 0 1 0 

Rheumatic Fever 6 3 0 0 1 9 4 0 1 1 12 13 

Ross River Virus 26 6 22 1 115 70 17 4 23 13 203 94 

Rotavirus 68 5 2 2 7 32 0 5 7 4 84 48 

Salmonellosis 30 25 7 11 69 88 7 7 18 13 131 144 

Shigellosis 25 39 3 9 3 15 1 1 3 1 35 65 

Syphilis 10 27 0 1 16 17 3 8 10 18 39 71 

Syphilis congenital 1 0 0 0 1 0 0 0 0 0 2 0 

Trichomoniasis 132 159 20 9 148 137 73 77 57 101 430 483 

Tuberculosis 0 2 0 0 7 3 0 1 0 0 7 6 

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

Varicella unspecified 0 0 0 0 0 1 0 0 0 0 0 1 

Vibrio food poisoning 0 0 0 0 1 0 0 0 0 0 1 0 

Yersiniosis 0 0 0 0 1 0 0 0 0 0 1 0 

Zoster 4 0 3 1 13 17 0 1 2 1 22 20 

Total 867 758 131 84 1,043 953 246 212 268 339 2555 2346 

Katherine  
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Ratio of 1st Quarter 2009 cases to the mean 2004-08 

Ratio of 1st Quarter 2009 cases to the mean 2004-08 
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NT Malaria notifications January - March 2009 
Merv Fairley, CDC, Darwin 

Two notifications of malaria were received for the first quarter of 2009. The following table provides 
details about where the infection was thought to be acquired, the infecting agent and whether 
chemoprophylaxis was used. 
 
 

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

Malaria 

There were only 2 cases of malaria notified in the 
Northern Territory (NT) in the first quarter, the 
lowest first quarter figure since 1991 when 
electronic records began. This may reflect 
improved prophylaxis in travelers or perhaps a 
decrease in travel to Indonesia, which is where a 
large proportion of cases acquire their infection. 

Rotavirus 

There were 84 cases of rotavirus notified for the 
NT in the 1st qtr of 2009, the majority occurring 
in the Alice Springs region where a G2 outbreak 
of rotavirus was noted in late February and 
continued through March. Although no 
consistent seasonal pattern of rotavirus outbreaks 
is evident in the NT, previous outbreaks have 
tended to occur  in the cooler months in the 
Central Australian region. The majority of the 
cases between January and March 2009 were 
aged less than 5 years with 40% having received 
both doses of scheduled rotavirus vaccine.  

Cryptosporidosis 

There were 70 cases of cryptosporidiosis in the 
first quarter which was 1.8 times the 5 year 
mean.  Most of these (48) were in the Top End 
and there were some minor clusters (up to 6 
cases) in remote communities. These were 
investigated but no point source outbreaks 
detected.  
 

Influenza 

The increase in influenza notifications this first 
quarter (17) were possibly a reflection of a 
changed testing pattern with an increase in 
sampling mainly in Emergency Departments. 
The H1N1 pandemic strain did not arrive until 
the second quarter. 

Dengue 

All dengue notifications were acquired outside 
the NT in returned travelers including 1 case 
acquired in Townsville, Queensland. Most other 
cases were acquired in either East Timor or 
Indonesia where there were seasonal increases.  

Pertussis 

There were 79 notifications of pertussis this 
quarter, 2.8 times the mean for the previous 5 
years reflecting the continuing national pertussis 
outbreak. The increase also reflects better testing 
procedures and better access to testing. 

Syphilis 

There was a significant decrease in syphilis 
notifications in both categories (‘less than 2 
years’ duration’ and ‘greater than 2 years’ 
duration or known’) in the first quarter. This was 
consistent with an existing decreasing trend 
noted in recent 2 years, and the decrease was 
greatest in the Alice Springs District. 

Number of 
cases 

Origin of 
infection 

Reason 
exposed 

Agent Chemoprophylaxis 

1 Indonesia  Student  P vivax No 
1 PNG Holiday P malariae No 

Comments on notifications p 25 
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Hepatitis C 

The significant decrease in the first quarter was 
also consistent with an existing decreasing trend. 
The majority of notifications (50/51 in this 
quarter) were unspecified.  

Chlamydia 

The increasing trend observed in the previous 
few years continued in this quarter. Possible 
reasons for this increasing trend included 
increased testing (as evidenced in the testing 
data collected from 2 major pathology 
laboratories); enhanced awareness due to the 
currently implemented chlamydia campaign; and 
increased transmission and incidence. The fact 
that the positivity rate for the chlamydia NAAT 
showed an increasing trend in recent 5 years (for 

Jan-June data, based on the available testing 
data), it is likely that there was a true increase in 
prevalence. 

Trichomoniasis 

The observed increase was consistent with an 
existing increasing trend. The increase was 
mainly diagnosis made using NAAT. As 
mentioned in previous issues, an audit study has 
been undertaken to investigate the performance 
of this diagnostic test.  

HIV 

Four new notifications were recorded in this 
quarter, 1 was not an Australian resident and all 
of them acquired the infection from overseas 
through heterosexual contact. 

Barmah Forest Virus 

The number of laboratory reported cases of 
Barmah Forest virus disease in the NT was 120, 
with most again in the Darwin region (82). This 
was also the highest number of cases in the NT 
in 18 years, with the next highest in 06-07. 
Again the increase was probably due to 
variations in the amount and timing of rainfall in 
the various regions in the NT compared with the 
previous year, but is possibly complicated by the 
use of test kits which may be showing false 
positives.  

Ross River Virus 

In 08-09 there were 410 laboratory identified 
cases of Ross River virus in the NT representing 
a very high attack rate compared to other states,  
with most (269) in the Darwin region, which 
was appreciably more than in 07-08 for the 
Darwin region (187). There were also 
appreciable increases in the Alice region (54 
versus 15), the Barkly (28 vs 5) and East 
Arnhem (28 vs 11), while the Katherine region 
was similar to last year (31 vs 28). This increase 
resulted in the highest number of cases since 
1990-91 and is probably mainly due to 
variations in the amount and timing of rainfall in 

the various regions in the NT compared with the 
previous year, but is possibly complicated to 
some extent by movement of people between the 
regions, and possible difference in test 
procedures or methods. 
 
In the Darwin region there were 121 in urban 
Darwin, 99 in rural Darwin and 49 in 
Palmerston. This represents an attack rate (cases 
per 100,000 population) of 164 in Darwin urban, 
174 in Palmerston and 541 in rural Darwin. The 
lower rate in urban Darwin is in spite of the very 
vector productive and extensive Leanyer/Holmes 
jungle swamps systems and other sites around 
the other urban areas. The Palmerston attack rate 
reflects the benefits of being in an area more 
remote from mosquito breeding areas and a well 
planned area in relation to urban design and 
drainage. The 3.33 higher attack rate in the rural 
area compared with the urban area of Darwin 
reflects the closeness of the various rural areas to 
mosquito breeding sites, the more open style of 
houses and more outdoor habits of rural people, 
the lack of any organised mosquito control 
program in rural areas, and also indicates the 
magnitude of the reduced number of cases in 
urban Darwin that can be attributed to the 
mosquito control strategies by the Department of 
Health and Families. 

Comments of Arbovirus rates 2008-09 

************** 
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Immunisation coverage for children aged 12-<15 months at 31 March 2009 

Immunisation coverage for children aged 60-<63 months at 31 March 2009 

Immunisation coverage for children aged 24-<27 months at 31 March 2009 

Region Number in District % DTP % Polio % HIB % Hep B % Fully 
vaccinated 

Darwin 278 87.4% 87.4% 92.1% 92.8% 87.4% 
Winnellie PO Bag 70 91.4% 91.4% 94.3% 95.7% 90.0% 
Palmerston/Rural 220 94.5% 94.5% 95.9% 95.9% 94.5% 
Katherine 94 96.8% 96.8% 96.8% 97.9% 95.7% 
Barkly 25 88.0% 88.0% 92.0% 92.0% 88.0% 
Alice Springs 125 83.2% 83.2% 90.4% 90.4% 83.2% 
Alice Springs PO Bag 52 92.3% 92.3% 94.2% 94.2% 90.4% 
East Arnhem 58 91.4% 91.4% 96.6% 96.6% 91.4% 
NT 922 90.3% 90.3% 93.8% 94.3% 90.0% 
Indigenous 379 87.3% 87.3% 92.3% 92.9% 86.8% 
Non-Indigenous 543 92.4% 92.4% 94.8% 95.2% 92.3% 
Australia Indigenous 3,197 86.1% 86.1% 93.3% 93.7% 85.7% 
Australia Non Indigenous 69,381 92.4% 92.3% 94.8% 94.7% 92.0% 
Australia Total 72,578 92.1% 92.0% 94.7% 94.6% 91.7% 

Region Number in 
District 

% DTP % Polio % HIB % Hep B % MMR % Fully 
vaccinated 

Darwin 252 94.0% 94.0% 93.7% 97.2% 93.3% 91.3% 
Winnellie PO Bag 96 97.9% 97.9% 94.8% 99.0% 95.8% 94.8% 
Palmerston/Rural 207 96.1% 96.1% 94.7% 96.1% 94.7% 94.2% 
Katherine 98 99.0% 99.0% 98.0% 99.0% 99.0% 98.0% 
Barkly 26 92.3% 92.3% 88.5% 96.2% 96.2% 88.5% 
Alice Springs 129 96.1% 96.1% 93.0% 96.1% 93.8% 93.0% 
Alice Springs PO Bag 35 100.0% 100.0% 97.1% 100.0% 97.1% 97.1% 
East Arnhem 53 96.2% 96.2% 96.2% 96.2% 96.2% 96.2% 
NT 896 96.1% 96.1% 94.5% 97.2% 95.0% 93.8% 
Indigenous 374 97.3% 97.3% 94.1% 98.7% 95.5% 93.9% 
Non-Indigenous 522 95.2% 95.2% 94.8% 96.2% 94.6% 93.7% 
Australia Indigenous 3,052 94.5% 94.4% 92.7% 97.1% 93.3% 90.7% 
Australia Non Indigenous 67,933 94.8% 94.8% 94.4% 95.5% 93.8% 92.6% 
Australia Total 71881 94.8% 94.8% 94.3% 95.6% 93.8% 92.5% 

Region Number in 
District 

%DTP %Polio %MMR % Fully 

Darwin 224 73.7% 73.2% 73.2% 72.3% 
Winnellie PO Bag 71 98.6% 98.6% 98.6% 98.6% 
Palmerston/Rural 216 78.2% 78.2% 78.7% 77.3% 
Katherine 87 89.7% 89.7% 89.7% 89.7% 
Barkly 19 84.2% 84.2% 84.2% 84.2% 
Alice Springs 113 87.6% 87.6% 87.6% 87.6% 
Alice Springs PO Bag 42 90.5% 90.5% 92.9% 90.5% 
East Arnhem 45 88.9% 88.9% 86.7% 86.7% 
NT 817 82.6% 82.5% 82.6% 81.9% 
Indigenous 352 89.5% 89.5% 89.2% 88.9% 
Non-Indigenous 465 77.4% 77.2% 77.6% 76.6% 
Australia Indigenous 2,937 86.0% 86.0% 85.7% 85.2% 
Australia Non Indigenous 64,199 81.8% 81.7% 81.4% 80.9% 
Australia Total 67,136 82.0% 81.8% 81.6% 81.1% 
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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 28.   

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 2009 were born 
between 01 Jan 2008 and 31 Mar 2008 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 2009 were born 
between 01 Jan 2007 and 31 Mar 2007 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 2009 were born 
between 01 Jan 2004) and 31 Mar 2004 

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.  
 
Please note in previous Bulletin articles an error 
in immunisation coverage rates assessed for the 
60-<63 month age cohort were reported. The 
Australian Childhood Immunisation Register 
(ACIR) used a vaccination cut-off date of 66 
months, instead of the correct cut-off date of 60 
months. This meant the 60-<63 month coverage 
rate has been inflated by around eight per cent 
nationally since the reporting of this cohort 
began in March 2008.The correct calculation has 
been made for this report. 

Interpretation 

Immunisation coverage in NT children was 
below the national average in the 12 to 15 
months cohort but above the national average in 
the 24 to 27 months and 60 to 63 months cohort. 
Immunisation coverage in Indigenous children 
in the NT was higher across all cohorts, 
compared to the national coverage of Indigenous 
children.  Indigenous NT children had lower 
coverage than non-Indigenous NT children in 
the younger cohort (ie 12 to 15 months) but 
higher in the older cohorts. 
 
Immunisation coverage for NT children as a 
whole at 60 to 63 months of age (90.0%) 
remains lower than the younger cohorts, and this 
is a concern across Australia, with the national 
average for this cohort being 91.7%.  For 
Indigenous NT children, immunisation coverage 
is lower at a younger age (ie 86.8% at 12 to 15 
months cohort) but higher for the older age 
group (ie 88.9% at 60 to 63 months), reflecting a 
concern that Indigenous children are not as 
immunised in a timely manner in early 
childhood. 

Immunisation Coverage 31 Mar 2009 
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Disease Control staff updates 

CDC 

Lyn Barclay returns to CDC to bolster numbers 
during the H1N1 pandemic, and also cover for 
Lesley Scott during her holidays. Rhonda 
Walsh has been coaxed back from retirement to 
also help during the H1N1 pandemic. Rhonda 
was previously the Clinical Manager of the 
Palmerston Community Clinic. Mark 
McMillan takes over from Nilva as the Senior 
Policy Officer and Coordinator. Mark had 
previously been working at Menzies School of 
Health Research in the area of sepsis.  

Surveillance 

Welcomes back Peter Markey who returns 
from sabbatical and holidays, and will be 
stepping in as the Director while Vicki Krause 
is on leave later in August. 

Immunisation 

The unit has two new data entry staff: Nellie 
Olsen who has recently returned to Darwin after 
a brief stint in Queensland and Di Frey, who has 
returned to the Department after working 
outside of the NTG. Chris Nagy takes off on 
her holidays and Nan Miller is covering Chris 
while she is away. 

SHBBV update 

Wendy Armstrong was farewelled and Jamie 
Broadfoot has been appointed as the new 
Section Head of the unit. Welcome to Brenda 
Santi to the CNC Remote Sexual Health 
Coordinator position, Florence Henaway to the 
AHW Remote Sexual Health Coordinator 
position & Liz Brown to the AHW Urban 
position. 

Clinic 34 

Nurse Manager Belinda Davis, Specialist 
Physician Cathy Pell, CMO Anuja Kulatunga, 
Registrar Bindu Tharakkal - will be leaving on 
31 July, HIV CNC Peter Knibbs - on LSL until 
10 August, HIV CNC Karen Biggs - from 
Parramatta SHC is working in Peter's position 
while he is on LSL, HCV CNC Kim Jackson, 
Generalist Sexual Health Nurse Marie Louise 
Walker and Admin' Officer Lydia 
Szczyglowski.   

TB 

Shaun Flint has finished his registrar rotation at 
CDC and returns to the Royal Darwin Hospital.  

RHD/Community Paediatrics 

Rebecca Cresp has finished her stint as the 
community paediatric registrar and Danielle 
Wurzel has taken over for the remainder of 
2009. Mathew Parnaby joins CDC as the 
Rheumatic Heart Disease Coordinator. Matthew 
has recently returned from study and prior to 
that the Nutritional & Medical coordinator for 
Action Against Hunger in Angola. 

Medical Entomology 

Welcome back Nadine Copely from maternity 
leave, which corresponded with Ruth Peek 
finishing up in June to go to Canberra. Rejoining 
ME is also Barbara Love as T2 after a few 
years absence and now reacquainting herself 
with all the mosquito identifications.  
 


