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Vaccine preventable diseases and vaccination 

coverage in Aboriginal and Torres Strait 

Islanders people, Australia, 1999 to 2002

Robert Menzies, Peter McIntyre, Frank Beard
National Centre for Immunisation Research and Surveillance of Vaccine Preventable Diseases

Abstract
This report complements the Vaccine Preventable Diseases and Vaccination Coverage reports produced 
biannually since 2000 by the National Centre for Immunisation Research and Surveillance of Vaccine 
Preventable Diseases in association with the Australian Institute of Health and Welfare. It integrates 
the available sources of routinely collected data relevant to the current status of vaccine preventable 
diseases and vaccine coverage in Aboriginal and Torres Strait Islander people in Australia. It aims to 
better inform Indigenous communities, Indigenous health care providers and planners of immunisation 
services of the current status and future needs for vaccine prevention in Indigenous people. The data 
presented here demonstrate that vaccination programs have had a signifi cant impact on the health of 
Aboriginal and Torres Strait Islander people. Several areas are highlighted for further development of 
vaccination policy recommendations, in particular high rates of preventable hepatitis A and B, infl uenza 
and pneumococcal disease. Areas where more research is needed include means to more accurately 
monitor vaccination status, the applicability of meningococcal serogroup B vaccines when available, 
and effective ways of increasing vaccination coverage and timeliness of vaccination. Such issues need to 
be considered and implemented in full cooperation with Aboriginal and Torres Strait Islander people. 
Commun Dis Intell 2004;28:127–159.

Keywords: Aboriginal, indigenous people, Torres Strait Islander, vaccination coverage, 
vaccine preventable disease
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Introduction

Rationale

Aboriginal and Torres Strait Islander people experi-
ence a greater burden of both communicable and 
non-communicable diseases compared to the 
non-Indigenous population.1 Specifi c information on 
vaccination coverage and vaccine preventable dis-
eases (VPDs) in Aboriginal and Torres Strait Islander 
people has been limited, with most published data 
coming from studies in certain regions or occasional 
jurisdictional reports. While national data on other 
Aboriginal and Torres Strait Islander health issues 
have been published utilising existing administrative 
data collections,1 this report is the fi rst comprehen-
sive descriptive analysis of vaccination coverage 
and vaccine preventable diseases in Aboriginal and 
Torres Strait Islander people at the national level. 

The report and its rationale have the support of the 
National Aboriginal Community Controlled Health 
Organisation (NACCHO).

Social and economic context

The relationship between socioeconomic status and 
health is well documented. A gradient is observable 
with lower rates of death and most illnesses as 
socioeconomic position improves.2 Aboriginal and 
Torres Strait Islander people are disadvantaged 
in terms of most socioeconomic indices (income, 
education, employment, housing) compared to 
other Australians.1 In particular, the disproportionate 
exposure to overcrowded living conditions and inad-
equate essential infrastructure which Aboriginal and 
Torres Strait Islander people experience is known to 
facilitate the spread of many infectious diseases.1
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Demographic context

The Aboriginal and Torres Strait Islander popula-
tion has a signifi cantly younger age profi le than 
the Australian population as a whole. Comparisons 
between Indigenous and other populations must 
take age into consideration, either through age 
standardisation or stratifi cation by age group.1

Approach

This report presents data on notifi cations of VPDs 
and on hospitalisations and deaths coded as 
being related to VPDs for the years 1999 to 2002. 
The completeness of identifi cation of Aboriginal 
and Torres Strait Islander people varies between 
Australian jurisdictions. In accordance with previous 
practice,3 the data for notifi cations, hospitalisations 
and deaths are presented in different combinations 
of states and territories, as outlined below in the 
methods section.

Methods

Vaccine preventable diseases data

Three sources of routinely collected data were 
used for this report. Notifi cation data were obtained 
from the National Notifi able Diseases Surveillance 
System (NNDSS), hospitalisation data from the 
Australian Institute of Health and Welfare (AIHW) 
National Hospital Morbidity Database, and mortality 
data from the AIHW Mortality Database.

Notifi cations

The NNDSS database includes information about 
cases of VPDs reported by laboratories and health 
workers to state and territory authorities under 
public health legislation. State and territory notifi ca-
tion criteria were based on the National Health and 
Medical Research Council (NHMRC) surveillance 
case defi nitions4 in most jurisdictions. The case 
defi nitions presented for each disease in the results 
section are those of the NHMRC4 with the excep-
tion of pneumococcal disease, which is taken from 
Roche, et al.5 New standard national surveillance 
case defi nitions have recently been developed and 
were adopted in some jurisdictions during the period 
covered by this report. However, any changes in 
case defi nitions are unlikely to have a signifi cant 
impact on the notifi cation rates presented.

Notifi cations with an onset between 1 January 2000 
and 31 December 2002 were analysed for this report. 
The variables extracted for analysis were: disease, 
date of disease onset, age at onset, Indig enous sta-
tus and state or territory where the noti fi cation origi-
nated. Following an assess ment of completeness of 
the Indigenous status fi eld (see below), notifi cations 
were included from New South Wales, the Northern 
Territory, South Australia and Western Australia. 
Detailed data are presented for Haemophilus 
infl uenzae type b (Hib) disease, hepatitis A, acute hep-
atitis B, measles, meningo coccal disease, pertussis, 
and pneumococcal disease. Notifi cation data are not 
presented for VPDs with few or no notifi cations in the 
period (diphtheria, mumps, polio, rubella, tetanus), 
or for varicella, for which a vaccine was not widely 
used during this period. Summary data for these are 
provided in the Appendix. Data are not provided for 
infl uenza notifi cations due to the low level of com-
pleteness of the Indigenous status fi eld.

Hospitalisations

The AIHW National Hospital Morbidity Database 
receives administrative, demographic and clinical 
inform ation about patients admitted to public and 
private hospitals in Australia. Data are received by 
fi nancial year of hospital separation. The three most 
recent years for which data were available (1999/00, 
2000/01 and 2001/02) were examined. Data for 
2001/02 are provisional because, at the time of 
publication, New South Wales data were under revi-
sion. The variables extracted for analysis were: date 
of separation, age at admission, state or territory of 
hospitalisation, Indigenous status and diagnoses. 
Diagnoses included principal and other with up to 
31 diagnoses for each admission, coded using the 
International Statistical Classifi cation of Diseases and 
Related Health Problems, 10th Revision, Australian 
Modifi cation, 1st Edition (ICD–10–AM). Eligible sepa-
rations were those with the code of interest listed in 
any diagnosis fi eld except for hepatitis B, where only 
principal diagnoses were included. Detailed data are 
presented for hepatitis A, acute hepatitis B, infl uenza 
and pneumonia, measles, meningococcal disease, 
pertussis, and pneumococcal disease. Separation 
data are not presented in the results section for those 
VPDs with few or no separations during the period 
(diphtheria, mumps, polio, rubella, tetanus), with no 
specifi c ICD10 code (Hib disease), or for which a vac-
cine was not widely used during this period (varicella). 
Summary data for these diseases are provided in the 
Appendix.
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Deaths

Death data were obtained from the AIHW Mortality 
Database. These data are supplied annually to the 
AIHW by the Australian Bureau of Statistics (ABS). 
Analysis was by year of registration for the three 
most recent years for which data were available 
(2000 to 2002). The variables extracted were: age, 
state or territory of registration, Indigenous status, 
and underlying cause of death, coded using the 
International Classifi cation of Disease, 10th Revision 
(ICD–10). Deaths where the disease of interest was 
recorded as the underlying cause are used in this 
report. Following previous practice,1 mortality data 
for those jurisdictions considered to have the most 
complete coverage of Aboriginal and Torres Strait 
Islander deaths (Queensland, South Australia, 
Western Australia and the Northern Territory) were 
combined. For diseases included in the results sec-
tion, numbers of deaths are presented by age group 
where appropriate, and as summary data. For those 
VPDs not included in the results section (diphtheria, 
mumps, polio, rubella, tetanus and varicella), sum-
mary data are provided in the Appendix.

Calculations

Incidence rates in Aboriginal and Torres Strait 
Islander people were calculated using ABS esti-
mates of Indigenous populations as at mid-2001.6 
Incidence rates for other (presumed non-Indigenous) 
persons were calculated using as the denominator 
the total ABS estimated resident population as at 
mid-2001, minus the relevant Indigenous popula-
tion. Rates for all ages combined were age stand-
ardised to the ABS Australian population estimates 
for 2001,6 for both those categorised as Indigenous 
and other. Rate ratios for Indigenous versus other 
persons were calculated for each disease, with 
age-specifi c rate ratios where appropriate. All rates 
are presented as average annual rates per 100,000 
total population or population by age group, as 
appropriate.

Report structure for individual diseases

For each disease, data are presented in the follow-
ing format:

• description of salient clinical and epidemiological 
features;

• case defi nitions (NHMRC 1994 unless otherwise 
specifi ed);

• distribution by Indigenous status (and age where 
appropriate); and

• comment on the data presented.

Vaccination coverage data

Data on coverage for various vaccines at the nat-
ional level were provided by the Health Insurance 
Commission (from the Australian Childhood Immun-
isation Register [ACIR]) and the Australian Bureau of 
Statistics (from the 2001 National Health Survey).

The ACIR is administered by the Health Insurance 
Commission (HIC) for the Australian Government 
Department of Health and Ageing, and records the 
vaccination service details of children aged less than 
seven years from data supplied by vaccine provid-
ers. Vaccination coverage estimates derived from 
ACIR data have been reported in Communicable 
Diseases Intelligence since early 1998. A complete 
description of the method for calculating coverage 
estimates by age cohorts is given elsewhere.7 
National data on coverage in children recorded as 
Aboriginal and Torres Strait Islander have not been 
published previously.

The 2001 National Health Survey included a supple-
mentary survey of 3,198 Aboriginal and Torres Strait 
Islander adults and children in order to improve the 
precision of estimates of Indigenous people. The 
sample covered all areas of Australia, including 
sparsely settled areas. When combined with the 
main survey, the total Indigenous sample size was 
3,681.8 This survey provided national data on the 
immunisation status of Aboriginal and Torres Strait 
Islander people for the fi rst time in Australia. This 
report includes more detailed tabulations not previ-
ously published. Immunisation status was collected 
by face-to-face interview for both adults and children. 
Respondents were asked to consult written records 
if available. Vaccinations were regarded as given if 
at least a date of vaccination was supplied. Children 
were regarded as vaccinated appropriately for age if 
the vaccine was administered up to one month after 
the recommended age. Thus, data from the National 
Health Survey are not directly comparable with the 
ACIR due to differences in both the methods of data 
collection and calculation of vaccination status.

Data quality and notes on interpreting 
data

As a consequence of differences in data quality and 
availability, the time periods and states and territories 
included in this report differ between data collections. 
Comparing data from the different collections is 
therefore problematic and should take account of 
the various factors outlined below.
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Indigenous identifi cation

The quality of Indigenous health statistics depends 
on both the accuracy of Indigenous population esti-
mates and the level of completeness and accuracy 
of reporting achieved in the collection of Indigenous 
status for the condition of interest.1 Considerable 
work has been done in recent years on assessing 
and improving the quality of Indigenous statistics in 
national and state and territory administrative data 
collections.1 More work is needed to improve the 
quality of the data, as large variations in quality exist 
between data collections, between States, and over 
time. For this report, data and analyses chosen for 
inclusion are in most instances similar to previous 
publications on those data collections.1 This is not the 
case where there have been changes in data quality 
since the last publication, or no previous assessment 
has been carried out, as specifi ed below.

Notifi cation data

Indigenous identifi cation

The proportion of notifi cations lacking identifi cation 
of Indigenous status were analysed by state, year 
and disease. Adequate levels of completeness 
of Indigenous status identifi cation between 2000 
and 2002 were defi ned as at least 60 per cent for 
a substantial majority of the diseases analysed. 
This level of completeness was achieved for New 
South Wales, South Australia, Western Australia 
and the Northern Territory. After fi rst establishing 
that the notifi cation incidence estimates were not 
dominated by any one of these four States for all 
diseases of interest (data not shown), estimates 
are presented for the four jurisdictions combined. 
Although a previous presentation of notifi cations for 
the period 1998–20003 excluded New South Wales, 
data completeness for this State between 2000 and 
2002 was found to be comparable to that of South 
Australia and Western Australia. As a high propor-
tion of infl uenza notifi cations lacked identifi cation of 
Indigenous status in all states and territories, other 
than the Northern Territory, infl uenza was excluded 
from further analysis.

Overall, estimated Indigenous notifi cation rates can 
be considered underestimates, due to the incom-
plete recording of Indigenous status.

Other issues

A major consideration in interpreting notifi cation data 
is that they represent only a proportion of the total 
cases occurring in the community. This proportion is 
usually unknown and may vary between diseases, 
with infections diagnosed by a laboratory test more 
likely to be notifi ed. Data accuracy may also vary 
between states and territories, due to the use of 
different case defi nitions for surveillance and vary-
ing reporting requirements by medical practitioners, 
laboratories and hospitals. In addition, data accuracy 
may change over time as new diagnostic tests are 
introduced or surveillance practices change.

Hospitalisation data

Indigenous identifi cation

Although the overall proportion of hospitalisations 
lacking identifi cation of Indigenous status was low 
(less than 5%) from 1999/00 to 2001/02, variability in 
completeness and in accuracy of identifi cation have 
been previously documented.3,9 The proportion of 
Aboriginal and Torres Strait Islander people correctly 
identifi ed in hospital records has varied between 
44 per cent and 100 per cent in studies conducted in 
various jurisdictions since 1997.9 Following previous 
practice,1 hospital separations are presented for all 
jurisdictions combined. Indigenous hospitalisation 
rates can also be considered underestimates due to 
the incomplete identifi cation of Aboriginal and Torres 
Strait Islander people.

Other issues

There are limitations associated with the use of 
ICD–10–AM codes to identify cases. Hospital cod-
ing errors have been reported to occur more com-
monly for diseases that the coder was less familiar 
with and for admissions with multiple diagnoses.10 
Assignation of codes is based on information in medi-
cal records, as recorded by clinicians, without strict 
case defi nitions. This is in contrast with the more 
stringent case defi nitions used for notifi cation data. 
Indigenous hospitalisations where the code of inter-
est was in any diagnosis fi eld were included, and the 
relative importance of these cannot be gauged. For 
acute hepatitis B, cases were only included where 
the code of interest was the principal diagnosis, as 
previous studies have found a substantially lower 
proportion of principal diagnoses compared to other 
diseases.11,12
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It should also be noted that the hospitalisation 
database contains a record for each admission, 
which means that there are separate records for 
each readmission or inter-hospital transfer. This 
is unlikely to have a major impact on the numbers 
reported for most diseases reviewed, as they are 
acute illnesses, but may infl ate the numbers of 
hospitalisations where inter-hospital transfer is more 
frequent, either because of remote residence or the 
severity of the illness.

Death data

Indigenous identifi cation

The accuracy of reporting Indigenous status on 
deaths has been previously evaluated by comparing 
the reported number with an expected, or predicted, 
number of Indigenous deaths.1 Reporting was 
found to be acceptable for deaths in 1997–1999 in 
Queens land, South Australia, Western Australia and 
the North ern Territory. Following previous practice,1 
reported deaths from these four States only have 
been pre sented in this report. These combined rates 
may still underestimate Indigenous death rates due 
to under-reporting.

Other issues

Mortality data were analysed by year of registra-
tion rather than by year of death. Approximately six 
per cent of deaths in a particular calendar year are 
registered in the subsequent year, mostly deaths in 
the previous December. Issues associated with the 
accuracy of the ICD codes used for hospital separa-
tions may also apply to mortality data.

Vaccination coverage data

Indigenous identifi cation

The completeness of reporting of Indigenous status 
on the ACIR was analysed by comparing the number 
of children recorded as Aboriginal or Torres Strait 
Islander on the ACIR with ABS 2001 Census data. 
Indigenous status is currently either not routinely 
reported or not transferred to the ACIR from the 
Australian Capital Territory, Queensland and Tasmania, 
so these jurisdictions were not included in this report. 
For New South Wales, the Northern Territory, South 
Australia, Victoria and Western Australia, 61 per cent 
of the estimated cohort of Aboriginal or Torres Strait 
Islander children aged 12–18 months and 65 per cent 
of the estimated cohort aged 24–30 months were 
recorded as Aboriginal or Torres Strait Islander on 
the ACIR. The accuracy of the information recorded 
in the Indigenous status fi eld was assessed by com-
parison of Hib vaccines received, adapting a method 
developed by Hull, et al.13 Until May 2000, different 
Hib vaccines were recommended for Indigenous (Hib 

vaccine conjugated to outer membrane protein of 
Neisseria meningitidis, Pedvax) and non-Indigenous 
(Hib vaccine conjugated to a mutant diphtheria toxin, 
HibTiter) children. Children born between 1 January 
and 30 April 2000 and recorded on the ACIR as receiv-
ing a Hib vaccine and being Aboriginal or Torres Strait 
Islander were 27 times more likely to have received 
a dose of Pedvax. Children recorded as receiving 
a dose of Pedvax were nine times more likely to be 
recorded as Aboriginal or Torres Strait Islander than 
children who received other Hib vaccines. These data 
suggest an acceptable level of correlation between 
the recording of Indigenous status and the receipt 
of a vaccine recommended only for Aboriginal and 
Torres Strait Islander children.

Other issues

General limitations of data available from the ACIR 
must be considered when used to estimate vaccina-
tion coverage. A study conducted in 2001 found that 
the ACIR underestimated overall Australian immu-
nisation coverage by 2.7 per cent at 12 months of 
age and fi ve per cent at 24 months.14 However, for 
Aboriginal and Torres Strait Islander children these 
estimates may not be valid, as there is the issue of 
both under-reporting of vaccinations given to the 
ACIR and incomplete identifi cation of Indigenous 
children. This means that ACIR coverage estimates 
could overestimate or underestimate coverage, 
depending on whether those children not identifi ed 
as Aboriginal and Torres Strait Islander have higher 
or lower than average vaccination coverage. The 
ACIR holds records only for children up to seven 
years of age. Coverage is calculated only for 
children registered on Medicare; however, current 
data show that by the age of 12 months practically 
all Australian children have been registered with 
Medicare (personal communication, Kathi Williams, 
Health Insurance Commission, April 2004).

Indigenous population estimates

Estimation of the size and age composition of the 
Aboriginal and Torres Strait Islander population is 
diffi cult. Increases in census counts of Aboriginal 
and Torres Strait Islander people between 1966 
and 1996 are far greater than can be explained by 
simple demographic factors (births minus deaths).15 
Other factors thought to be important include 
changes in: the propensity to identify as Indigenous 
in the Census; the proportion of children with only 
one Aboriginal and Torres Strait Islander parent 
identifi ed as Indigenous; and Census enumeration 
procedures.3,15

In this report, Australian Bureau of Statistics estimates 
of Aboriginal and Torres Strait Islander population 
fi gures, based on 2001 Census data,6 are used.
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Results

Table 1 summarises the main fi ndings, showing the 
reported incidence per 100,000 total population in 
Indigenous and other (presumed non-Indigenous) 
people and the ratio of incidence in Indigenous 
to other (presumed non-Indigenous) people. The 
estimates of incidence in Indigenous people are 
based on incomplete ascertainment of Indigenous 
status and can be considered as minimum estimates. 
Table 1 illustrates the large burden (incidence) and 
relative burden (rate ratio) of almost all VPDs in 
Indigenous people. When measured across all age 
groups in the Indigenous population, pertussis, infl u-
enza and pneumococcal disease have the highest 
incidence, though the differential burden, as meas-
ured by the rate ratio, is highest for Haemophilus 
infl uenzae type b (Hib) disease and hepatitis A. It 
is important to note that the Indigenous population 
is signifi cantly younger than the non-Indigenous 
population and that both the absolute and relative 
burdens are greatest in the youngest age groups for 
most VPDs.

Table 1. Summary of notifi cation or hospitalisation rates of vaccine preventable diseases in 

Australia, 2000 to 2002*

Disease Notifi cation or hospitalisation rates — all ages† Indigenous age group with peak 

incidence

Indigenous Other‡ Incidence rate 

ratio

Age group Notifi cation or 

hospitalisation rate

Invasive Hib disease 1.2 0.1 9.7 0–4 10.0

Hepatitis A 9.1 3.1 2.9 0–4 37.1

Hepatitis B 7.2 1.6 4.4 15–24 14.1

Infl uenza§ 49.3 17.1 2.9 0–4 127.3

Measles 0.2 0.4 0.6 – –

Meningococcal disease 7.2 3.4 2.1 0–4 50.7

Pertussis 41.8 46.9 0.9 0–4 89.7

Pneumococcal disease 44.7 9.9 4.5 0–4 87.0

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset 
was between 1 January 2000 and 31 December 2002, except for pneumococcal disease, which is from 1 January 2001 to 
31 December 2002.

† Notifi cations per 100,000 population (unless otherwise specifi ed), age standardised to the Australian Bureau of Statistics 
Australian estimated population 2001.6

‡ Includes records where Indigenous status was not stated.

§ Infl uenza data are hospitalisations (all states and territories) where the month of separation was between 1 July 1999 and 
30 June 2002.

Haemophilus infl uenzae type b disease

Haemophilus infl uenzae is a fastidious Gram-neg-
ative bacterium, which occurs in both encaps ulated 
and unencapsulated forms. Before Hib vaccines 
became available, one encapsulated sero type, type 
b (Hib), caused at least 95 per cent of invasive infec-
tions due to H. infl uenzae (those associated with 
isolation of the organism from a normally sterile site) 
in children.16,17 The most common manifestation of 
invasive Hib disease was meningitis, with children 
aged less than 18 months most at risk.17–19 Aboriginal 
children had a particularly high risk of Hib meningi-
tis, with a recorded incidence among children living 
in Central Australia among the highest in the world 
and an earlier age of onset than non-Indigenous 
children.20 Survivors of Hib meningitis commonly 
had neurological sequelae such as deafness and 
intellectual impairment. Epiglottitis, a potentially fatal 
infl ammation of the epiglottis obstructing breathing, 
was the other major category of infection, but was 
rare in Aboriginal and Torres Strait Islander chil-
dren.20 Less common manifestations of invasive Hib 
disease include a range of focal infections (cellulitis, 
septic arthritis, pneumonia, pericarditis, osteomyeli-
tis) and septicaemia without focus.
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Distribution by age and Indigenous status

In 2000–2002, there were a total of 47 notifi ca-
tions of invasive Hib disease in the jurisdictions 
with adequate data, 24 in children 0–4 years, of 
whom 11 (46%) were identifi ed as Aboriginal and 
Torres Strait Islander (Table 2). The notifi cation rate 
of 10 per 100,000 in Aboriginal and Torres Strait 
Islander children under fi ve years of age gave a rate 
ratio of 15 for this age group, compared to four in 
persons fi ve years and over. Cases in Aboriginal 
and Torres Strait Islander children were not wholly or 
predominantly reported from any one jurisdiction.

A similar number of notifi cations were received for 
persons 0–4 years and fi ve years of age and over. 
Among 0–4 year olds, there was a striking difference 
in the annual notifi cation rates for Aboriginal and 
Torres Strait Islander (10 per 100,000) and other 
children (0.7 per 100,000).

Comment

The Hib immunisation program in Australia com-
menced in April 1993, with catch-up immunisation for 
children up to fi ve years of age from July 1993. Until 
June 2000, Aboriginal and Torres Strait Islander chil-
dren were scheduled to receive a different Hib vac-
cine (conjugated to the outer membrane of Neiss eria 
meningitidis type C, PRP–OMP) than other children 
who received a vaccine conjugated to a mutant diph-
theria toxin (CRM197). Since June 2000, all Australian 
children have received PRP–OMP vaccine.

Following the introduction of Hib vaccination in 1993, 
children aged up to 15 years and children born since 
the introduction of the program up to 10 years of age 
by July 2003 were eligible to receive it. Indigenous 
status was poorly reported in the National Notifi able 
Diseases Surveillance System until the late 1990s, 
but an enhanced surveillance scheme for inva-
sive Hib disease, established in 1993, included 
Indigenous status.21 Vaccination has had a striking 
impact on the incidence of Hib disease in the age 
groups targeted by immunisation programs, among 
both Indigenous and non-Indigenous children.21 
Compared to an incidence of 35–40 per 100,000 in 
the general population and up to 280 per 100,000 
in Aboriginal and Torres Strait Islander children 
living in the Northern Territory,22 notifi cation rates 
presented in this report (0.7 and 10.0 respectively in 
2000–2002) represent a reduction of almost 98 per 
cent since vaccination was introduced.

Haemophilus infl uenzae type b 

Case defi nitions

Notifi cations

(a) A clinically compatible illness (meningitis, 
epiglottitis, cellulitis, septic arthritis, 
osteomyelitis, pneumonia, pericarditis or 
septicaemia) and either:

isolation of Haemophilus infl uenzae type b 
from blood or

detection of Hib antigen (in a clinically 
compatible case) or

detection of Gram-negative bacteria of 
characteristic appearance where the 
organism fails to grow in a clinical case

or

b) A confi dent diagnosis of epiglottitis by 
direct vision, laryngoscopy or X-ray.

Hospitalisations and deaths

Hospitalisations and deaths were not 
analysed as there are no ICD–10–AM/ICD–
10 codes which specify Hib as a causative 
organism, as opposed to Haemophilus 
infl uenzae (type unspecifi ed).

Table 2. Haemophilus infl uenzae type b 

notifi cations, selected Australian States,* 2000 to 

2002, by Indigenous status

Age group

(years)

Indigenous 

status
Notifi cations
(2000–2002)

n Rate† Rate 

ratio

0–4 Indigenous 11 10.0 14.7

Other 13 0.7

5 and over 
Indigenous 2 0.3 3.6

Other 21 0.1

All ages‡
Indigenous 13 1.2 9.7

Other  34 0.1

* New South Wales, Northern Territory, South Australia 
and Western Australia only, where the date of onset was 
between 1 January 2000 and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Rates for all ages combined are age standardised to 
the Australian Bureau of Statistics Australian population 
estimates for 2001.6
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number of cases higher than in other children (Table 3) 
and rate ratios of 57 and 22 respectively. This excess 
morbidity falls sharply with age, with smaller but sub-
stantial Indigenous versus other rate ratios among 
children 5–14 years of age (8 for notifi cations, 7 for 
hospitalisations), decreasing to two or less from the 
age of 15 years. Figures 1 and 2 illustrate the striking 
difference between young children and others when 
comparing both notifi cations and hospitalisations for 
Indigenous and other people.

Although the number of cases has decreased mark-
edly, the proportion of total Hib disease cases occur-
ring in Aboriginal and Torres Strait Islander people 
has increased from around seven per cent before 
1993 to 15 per cent in 2000.21 This report shows a 
further increase in the differential between Aboriginal 
and Torres Strait Islander people and others to a 
rate ratio of 10 overall and 15 among children under 
fi ve years of age. However, the point estimate for 
incidence in Aboriginal and Torres Strait Islander 
children under fi ve years of 10.0 per 100,000 com-
pares favourably with that among American Indian 
children in 1998–2000.21 A similar pattern of increas-
ing disparity in Hib disease rates has also been 
observed between Maori-Pacifi c Islander children 
and other children in New Zealand.23 The available 
data indicate that Hib immunisation rates are accept-
able in Aboriginal and Torres Strait Islander children 
in some geographic areas.22 However, the role of 
regional variations in immunisation coverage should 
be examined as a likely reason for this increasing 
disparity. Crowded living conditions may also be 
a factor, being associated with high levels of Hib 
colonisation in the nasopharynx. In the meantime, 
the experience of similar Indigenous populations 
in Alaska24 suggests that continued use of a Hib 
vaccine which is immunogenic after the fi rst dose is 
appropriate in Aboriginal and Torres Strait Islander 
children.

Hepatitis A

Infection with the hepatitis A virus (HAV), a picorna 
virus, produces symptoms with a wide range from 
subclinical hepatitis to acute hepatitis with jaundice 
and, in the most severe cases, fulminant hepatitis 
leading to death. The single most important factor in 
determining the outcome of HAV infection is age. In 
symptomatic adult cases, onset of clinical symptoms 
is usually abrupt with fever, anorexia, malaise, nau-
sea and abdominal discomfort followed by jaundice. 
In contrast, over 90 per cent of infections acquired 
before the age of fi ve years are clinically silent. In 
adults, the proportion of infected individuals showing 
symptoms is thought to be around 90 per cent.25,26

Distribution by Indigenous status and age

Of the total of 1,012 notifi cations of hepatitis A 
recorded in the relevant jurisdictions, 113 (11%) 
were identifi ed as occurring in Aboriginal and 
Torres Strait Islander people, as were 82 (6%) of 
the 1,309 hospitalisations recorded nationally. The 
overall rate ratio of cases identifi ed as Indigenous 
to those presumed to be non-Indigenous was three 
for notifi cations and two for hospitalisations. Both 
hospitalisation (16 per 100,000) and notifi cation 
(37 per 100,000) rates were highest among children 
0–4 years identifi ed as Indigenous, with the absolute 

Figure 1. Hepatitis A notifi cation rate, selected 

Australian States,* 2000 to 2002,† by age group 

and Indigenous status
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* New South Wales, South Australia, Western Australia 
and the Northern Territory.

† Notifi cations where the date of onset was between 
1 January 2000 and 31 December 2002.

Hepatitis A

Case defi nitions

Notifi cations

a) Detection of anti-hepatitis A virus IgM 
antibody, in the absence of recent vaccination

or

b) A clinical case of hepatitis (jaundice 
± elevated aminotransferase levels, without a 
non-infectious cause) and an epidemiological 
link to a serologically confi rmed case.

Hospitalisations and deaths

The ICD–10–AM/ICD–10 codes B15 
(hepatitis A) were used to identify 
hospitalisations and deaths.
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Comment

The data in this report show a high burden of 
hepatitis A among Aboriginal and Torres Strait 
Islander children, with a progressive decrease in 
incidence with increasing age. The high rate ratio for 
hospitalisations due to hepatitis A in children under 
the age of fi ve years is particularly noteworthy, indi-
cating that higher rates of disease are refl ected in 
signifi cantly higher levels of morbidity in Aboriginal 
and Torres Strait Islander children. One death was 
coded as due to hepatitis A in an Aboriginal and 
Torres Strait Islander child in the reporting period, 
and other such deaths have been reported recently 
in North Queensland.27

The pattern of acquisition of hepatitis A is known to 
vary substantially according to living standards. More 
advantaged communities have delayed or no expo-
sure to hepatitis A, with the majority seronegative 
even in middle age, while communities living in 
crowded and/or less hygienic circumstances acquire 
infection and immunity to hepatitis A at an early age. 
In the Northern Territory in 1994, a serosurvey in 
rural Aboriginal populations found hepatitis A to be 
hyperendemic, with acquisition of the virus predomi-
nantly in the fi rst fi ve years of life,28 as is characteris-
tic of disadvantaged living conditions. It was argued 
that, in such circumstances, immunisation is of little 

Table 3. Hepatitis A notifi cations, hospitalisations and deaths, Australia, 1999 to 2002,* by age 

group and Indigenous status

Age 

group

(years)

Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

0–4 Indigenous 41 37.1 22.2 28 15.5 56.8 1

Non-Indigenous 32 1.7 10 0.3 0

5–14 Indigenous 44 20.2 7.7 16 4.5 7.1 0

Other 105 2.6 49 0.6 0

15–24 Indigenous 13 8.4 2.0 10 4.0 1.9 0

Other 163 4.1 161 2.1 0

25–49 Indigenous 13 4.7 1.1 28 6.3 2.3 0

Other 479 4.3 585 2.8 0

50+ Indigenous 2 2.3 1.6 0 0.0 0.0 0

Other 120 1.4 422 2.5 2

All ages‡ Indigenous 113 9.1 2.9 82 4.5 2.1 1

Other 899 3.1 1,227 2.1 2

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all States) where the date of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia, Western Australia) where the date 
of death was recorded between 1 January 2000 and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 
Australian population estimates for 2001.6

Figure 2. Hepatitis A hospitalisation rate, 

Australia, 1999 to 2002,* by age group and 

Indigenous status
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benefi t and may produce a cohort whose immunity 
could subsequently wane.28 Although case-fatality 
and hospitalisation rates are low in children, with a 
high rate of infection some serious outcomes can 
be expected. In comparable Indigenous populations 
in the United States of America (USA), with similar 
high infection rates and age distribution, community-
wide hepatitis A immunisation was recommended29 
and has resulted in dramatic reductions in the inci-
dence of hepatitis A.30 The recommendations have 
been expanded more recently to include the routine 
vaccination of children in areas where the rate of 
hepatitis A exceeds 20 per 100,000 population.29

In Australia, an immunisation program for hepatitis A 
was commenced among children from 18 months 
of age in North Queensland in 1999, in response to 
two deaths in Far North Queensland Aboriginal and 
Torres Strait Islander children from fulminant hepa-
titis A.27 Early results from this program indicate that 
despite targeting only Aboriginal and Torres Strait 
Islander children, substantial reductions in hepati-
tis A across all sectors of the population groups have 
occurred.31 Currently, no funded hepatitis A immuni-
sation program exists in Australia outside of north 
Queensland. The favourable experience with hepa-
titis A immunisation programs in north Queensland, 
and in high incidence areas of the United States of 
America, is in accord with experience in other highly 
endemic areas.32 The Australian Technical Advisory 
Group on Immunisation will examine the use of 
hepatitis A vaccination for children, particularly in 
relation to Indigenous children, in 2004.

Hepatitis B (acute)

Acute infection with hepatitis B virus (HBV), a hepad-
navirus, may produce a range of conditions from 
subclinical hepatitis to acute hepatitis with jaundice 
and, rarely, fulminant hepatitis. Only a small propor-
tion of HBV infections are clinically recognised, with 
less than 10 per cent of children and 30–50 per cent 
of adults experiencing clinical symptoms.33 Onset 
of illness, when it occurs, is usually insidious with 
anorexia, vague abdominal discomfort, nausea and 
vomiting and sometimes arthralgia and rash, often 
progressing to jaundice. The principal cause of mor-
bidity and mortality from hepatitis B is chronic infec-
tion, which may occur irrespective of symptoms. 
Chronic infection can lead to cirrhosis of the liver and 
hepatocellular carcinoma, usually over a prolonged 
period.34 The risk of chronic infection is greatest in 
those infected as infants, particularly if infected in 
the perinatal period. Accordingly, preventive efforts 
have been focussed, in both the Indigenous and 
non-Indigenous community in Australia, on prevent-
ing maternal-infant transmission.

Distribution by Indigenous status and age

Of the total of 526 notifi cations of acute hepatitis B 
recorded in the relevant jurisdictions, 57 (11%) 
were identifi ed as occurring in Aboriginal and Torres 
Strait Islander people, as were 30 (6%) of the 
463 hospitalisations recorded nationally. The overall 
rate ratio for cases identifi ed as Indigenous compared 
to those presumed to be non-Indigenous was four 
for both notifi cations and hospitalisations (Table 4). 
In contrast to hepatitis A, no notifi ed or hospitalised 
cases of hepatitis B were recorded as Indigenous 
among children 0–4 years. Notifi cation rates for acute 
hepatitis B then increased progressively among 
Aboriginal and Torres Strait Islander people, reach-
ing a peak among 15–24 year olds and continuing to 
show a higher incidence in absolute and relative terms 
compared with other groups at all ages, maximal in 
those over 50 years (Figure 3). This was also refl ected 
in hospitalisations (Figure 4). The highest notifi cation 
rates per 100,000 were seen in both Indigenous and 
other populations in the 15–24 years (14 versus 4) and 

Hepatitis B (acute)

Case defi nitions

Notifi cations

People who have a positive hepatitis B 
surface antigen (HBsAg) and one of the 
following:

hepatitis B core antibody (Anti-HBc) IgM

or

demonstration of a clinical illness consistent 
with acute viral hepatitis (jaundice, elevated 
aminotransferase levels).

Hospitalisations

ICD–10–AM code B16 (acute hepatitis B) 
was used to identify hospitalisations.

As in previous reports,12 hospitalisations 
were included only where the relevant ICD 
code was the principal diagnosis (which was 
in 30% of all hospitalisations which included 
acute hepatitis B). This is a much lower 
proportion than for the other diseases but 
similar to previous analyses of hepatitis B 
hospitalisations.33

Deaths

ICD–10 code B16 (acute hepatitis B) was 
used to select deaths from acute hepatitis B.
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Table 4. Acute hepatitis B notifi cations, hospitalisations and deaths, Australia, 1999 to 2002,* by 

age group and Indigenous status

Age 

group

(years)

Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

0–4
Indigenous 0 0.0

0.0
0 0.0

0.0
0

Other 3 0.2 1 0.0 0

5–14 Indigenous 3 1.4 5.5 1 0.3 3.1 0

Other 10 0.2 7 0.1 0

15–24 Indigenous 22 14.1 3.5 3 1.2 1.0 0

Other 162 4.1 98 1.3 2

25–49 Indigenous 29 10.4 4.6 22 4.9 4.2 2

Other 249 2.3 250 1.2 1

50+ Indigenous 3 3.4 6.8 4 2.8 6.0 0

Other 43 0.5 77 0.5 5

All ages‡ Indigenous 57 7.2 4.4 30 2.8 3.7 2

Other 469 1.6 433 0.8 8

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all States) where the date of separation was between 
1 July 1999 and 30 June 2002; deaths (Northern Territory, South Australia, Queensland, Western Australia) where the date 
of death was recorded between 1 January 2000 and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 

Australian population estimates for 2001.6

Figure 3. Acute hepatitis B notifi cation rate, 

selected Australian States,* 2000 to 2002,† by 

age group and Indigenous status
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* New South Wales, South Australia, Western Australia 
and the Northern Territory.

† Notifi cations where the date of onset was between 
1 January 2000 and 31 December 2002.

Figure 4. Acute hepatitis B hospitalisation 

rate, Australia, 1999 to 2002,* by age group and 

Indigenous status
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* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2002.

25–49 years (10 versus 2) age groups. The highest 
hospitalisation rates per 100,000 were seen in cases 
aged 25–49 years cases identifi ed as Indigenous 
(5 per 100,000) with a rate ratio of four. Of the 
10 deaths recorded, two were in persons identifi ed 
as Indigenous, both aged 25–49 years.
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Comment

The mortality and morbidity from hepatitis B among 
Aboriginal and Torres Strait Islander people has 
been recognised for at least two decades and led 
to childhood hepatitis B vaccination programs being 
introduced in the Northern Territory in the 1980s.33 
Aboriginal and Torres Strait Islander newborns were 
also targeted for risk-based hepatitis B immunisation 
programs, along with children born to hepatitis B 
surface antigen positive mothers or parents born in 
countries with a high incidence of hepatitis B from this 
time. In contrast to hepatitis A, the greatest differential 
morbidity from hepatitis B is in the age groups over 15 
and particularly over 25 years. This is consistent with 
some impact from immunisation programs, as the 
oldest cohorts of children targeted for immunisation 
would now be around 15 years of age.

The highest incidence of acute hepatitis B and the 
greatest differential between Indigenous and other 
hepatitis B incidence has always been in adoles-
cents and young adults,33 and remains so in these 
data. Hepatitis B immunisation could be considered 
for adolescents and young adults, including prison 
populations, until birth cohorts eligible for hepatitis B 
vaccine reach adulthood. While providing information 
on acute disease, these data do not refl ect the sig-
nifi cant chronic disease burden from hepatitis B for 
Aboriginal and Torres Strait Islander people, includ-
ing liver cancer.

Infl uenza and pneumonia

Infl uenza is an acute respiratory illness caused by 
infl uenza type A or B viruses. Onset of clinical symp-
toms is typically abrupt with fever, cough, myalgia 
and prostration. Outbreaks of variable severity occur 
almost every winter in Australia and are associated 
with signifi cant morbidity and mortality, particularly 
in the elderly and chronically ill. The most common 
complication of infl uenza is pneumonia. It is generally 
believed that hospitalisations and deaths coded as 
infl uenza signifi cantly underestimate disease burden, 
with excess all-cause pneumonia and infl uenza com-
bined, during the infl uenza season, being a better 
indicator of true disease burden.35

Distribution by Indigenous status and age

Rates of hospitalisation were higher in all Indigenous 
age groups for both infl uenza and infl uenza and 
pneu monia combined, with the highest rate ratio (7) 
for infl uenza and pneumonia combined in the 
25-49 years age group (Table 5). While rates of 
infl uenza and pneumonia combined are substan-
tially higher than for infl uenza alone, the pattern of 
distribution by age group is very similar (Figures 5 
and 6, allowing for different scales). The rate ratio 
for deaths was highest in those aged 25–49 (28), 
15–24 (15) and 0–4 years (17).

Infl uenza and pneumonia

Case defi nitions

Hospitalisations and deaths

The ICD–10–AM/ICD–10 codes J10 
and J11 (infl uenza) were used to identify 
hospitalisations and deaths from infl uenza. 
The ICD–10–AM/ICD10 codes J10 to 
J18 were used to identify hospitalisations 
and deaths from infl uenza and all-cause 
pneumonia combined.

Figure 5. Hospitalisation rate for infl uenza, 

Australia, 1999 to 2002,* by age group and 

Indigenous status

0

20

40

60

80

100

120

140

0-4 5-14 15-24 25-49 50+

Age group (years)

H
os

pi
ta

lis
at

io
ns

pe
r

10
0,

00
0

po
pu

la
tio

n

Indigenous
Other

* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2002.

Figure 6. Hospitalisation rate for infl uenza 

and all pneumonia combined, Australia, 1999 to 

2002,* by age group and Indigenous status

0

500

1000

1500

2000

2500

3000

3500

0-4 5-14 15-24 25-49 50+

Age group (years)

H
os

pi
ta

lis
at

io
ns

pe
r

10
0,

00
0

po
pu

la
tio

n

Indigenous
Other

* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2002.



CDI Vol 28 No 2 2004 139

 Vaccine preventable diseases and vaccination coverage of Indigenous people

Table 5. Infl uenza and pneumonia hospitalisations and deaths, Australia 2000 to 2002,* by age 

group and Indigenous status

Age 

group

(years)

Indigenous 

status

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

Infl uenza Infl uenza and pneumonia Infl uenza Infl uenza and pneumonia

n Rate† Rate 

ratio

n Rate† Rate 

ratio 

n n Rate† Rate 

ratio 

0–4 Indigenous 230 127.3 2.5 5,682 3,146 4.3 0 18 10.0 17.4

Other 1,877 51.2 26,885 733 3 21 0.6

5–14 Indigenous 45 12.7 1.5 1,304 367 2.7 0 1 0.3 10.9

Other 643 8.3 10,471 135 0 2 0.0

15–24 Indigenous 53 21.0 1.8 1,056 419 4.4 0 1 0.4 15.3

Other 883 11.4 7,383 96 1 2 0.0

25–49 Indigenous 149 33.4 2.7 5,416 1,212 7.4 0 34 7.6 27.8

Other 2,591 12.2 34,536 163 3 58 0.3

50+ Indigenous 117 83.1 3.7 3,997 2,838 2.3 2 76 54.0 2.6

Other 3,725 22.5 204,601 1,236 54 3,486 21.0

All ages‡ Indigenous 594 49.3 2.9 17,455 1,580 3.2 2 130 19.1 3.1

Other 9,719 17.1 283,876 495 61 3,569 6.2

* Hospitalisations (all States) where the date of separation was between 1 July 1999 and 30 June 2002; deaths (Queensland, 
Northern Territory, South Australia and Western Australia) where the date of death was recorded between 1 January 2000 
and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 
Australian population estimates for 2001.6

Comment

The relatively high morbidity from infl uenza and 
related conditions in older Aboriginal and Torres 
Strait Islander adults led to a specifi c program for 
infl uenza and pneumococcal vaccine being funded 
nationally for Indigenous adults over 50 years in 
1999 and those aged 15–49 years with risk factors.36 
This is in contrast to the non-Indigenous population, 
for whom infl uenza vaccine is funded only from age 
65 years and pneumococcal vaccine is funded only 
in Victoria for this age group. Young children also 
experience high morbidity from infl uenza, with mini-
mal estimates, such as those in this report based on 
hospital coding data, still showing a high incidence 
of hospitalisation under fi ve years of age. Although 
only fi ve per cent of deaths coded as attributable to 
infl uenza nationally were in persons under fi ve years 
and none in Aboriginal and Torres Strait Islander 
children, there was a twofold differential in the infl u-
enza hospitalisation rate between Indigenous and 
other children.

The importance of young children, both in terms of 
their own high morbidity from infl uenza and their 
role in transmission of infl uenza to adults, has been 
increasingly appreciated in recent years.37 This has 
led to a recommendation in the United States of 
America that all children between six and 24 months 
of age receive infl uenza vaccine.38 This recom-
mendation is particularly pertinent to Aboriginal and 
Torres Strait Islander children in Australia, where 
infl uenza may contribute signifi cantly to overall res-
piratory morbidity in children and adults they are in 
contact with, especially in crowded living conditions. 
Evaluation of the reach and impact of the current 
National Indigenous Pneumococcal and Infl uenza 
Immunisation (NIPII) program in adults is currently 
underway, and the potential role of infl uenza immu-
nisation in children or universally in at least some 
communities of Aboriginal and Torres Strait Islander 
people is needed. Subsequently, consideration 
of the role of infl uenza immunisation in young 
Aboriginal and Torres Strait Islander children would 
be appropriate.
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Measles

Measles is an acute and highly communicable dis-
ease caused by a morbillivirus. The clinical picture 
includes a prodromal fever, rash, conjunctivitis, 
coryza, cough and Koplik spots on the buccal mucosa. 
Complications include otitis media, pneumonia and 
encephalitis. Subacute sclerosing panencephalitis 
occurs very rarely as a late sequel.35

Distribution by Indigenous status

Only 113 notifi cations and 172 hospitalisations 
recorded as being associated with measles were 
seen in the relevant jurisdictions or Australia 
respectively during the reporting period examined. 
Of these, only 3 (2.6%) notifi cations and 2 (1.1%) 
hospitalisations were recorded as Indigenous, 
with equivalent incidence in Indigenous and other 
persons (Table 6). No deaths were recorded in the 
reporting period.

Comment

Two signifi cant milestones in measles control 
occurred in Australia in 1998; the Measles Control 
Campaign (MCC), involving catch-up immunisation 
of 1.3 million children aged 5–12 years, and the 
moving of the second dose of measles-mumps-
rubella (MMR) vaccine from 12 to four years.39 
This reporting period follows the MCC and is in a 
period when transmission of measles in Australia 
is believed to have been largely limited to intro-
duction of virus from overseas, with limited local 
transmission among age-groups with high levels 
of immunity from immunisation (under 15 years) or 
past infection (over 35 years).40 Measles outbreaks 
have been almost entirely confi ned to children who 
were unimmunised, either because of young age 
or refusal to vaccinate, and to young adults aged 
18–30 years.41

Measles

Case defi nitions

Notifi cations

An illness characterised by all the following 
features:

a generalised maculopapular rash lasting 
three or more days, and

a fever (at least 38º C if measured), and

cough or coryza or conjunctivitis or Koplik 
spots

or

Demonstration of measles specifi c IgM 
antibody

or

A fourfold or greater rise in measles antibody 
titre between acute and convalescent phase 
sera obtained at least two weeks apart, 
with tests preferably conducted at the same 
laboratory

or

Isolation of measles virus from a clinical 
specimen

or

A clinically compatible case epidemiologically 
related to another case.

Hospitalisations and deaths

The ICD–10–AM/ICD–10 code B05 (measles) 
was used to identify hospitalisations and 
deaths. Subacute sclerosing panencephalitis 
was not included in these analyses.

Table 6. Measles notifi cations, hospitalisations and deaths, Australia, 1999 to 2002,* by age group 

and Indigenous status

Age 

group

(years)

Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

All ages‡ Indigenous 3 0.2 0.6 2 0.1 0.4 0

Other 110 0.4 170 0.3 0

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all States) where the date of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia and Western Australia) where the 
date of death was recorded between 1 January 2000 and 31 December 2002.

† Average annual rate per 100,000 population.

‡ Includes cases with unknown ages. Rates are age standardised to the Australian Bureau of Statistics Australian population 
estimates for 2001.6
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Measles was associated with high levels of morbid-
ity among Aboriginal and Torres Strait Islander chil-
dren in the past, prompting the Northern Territory to 
introduce immunisation at nine months of age, with 
a subsequent booster, for Aboriginal children.42 This 
program ended in the Northern Territory in 199843 
and no excess morbidity from measles is evident in 
this or other Australian jurisdictions. The successful 
control of measles in Aboriginal and Torres Strait 
Islander people is a refl ection of the almost total 
success of immunisation in preventing measles 
transmission, in contrast to other VPDs such as 
pertussis or Hib disease. It illustrates the impor-
tance of universal programs, across all relevant age 
groups in the population, in disease prevention in 
both Indigenous and non-Indigenous people.

Meningococcal disease

Clinical manifestations of meningococcal disease 
in clude meningitis, meningococcaemia without men-
in gitis (which varies in presentation from ful minant 
to chronic) and septic arthritis.

Distribution by Indigenous status and age

Notifi cation and hospitalisation rates (per 100,000 
population) showed a progressive decrease with 
increasing age in both Indigenous and other persons 
(Table 7). The notifi cation rate fell from a peak of 51 
in the 0–4 age group for Indigenous and 15 in other 
children, to eight and four respectively in 5–14 year 
olds, with the lowest rates in 25–49 year olds in both 
groups (Figure 7). Overall, the rate ratio for notifi ca-
tions comparing Indigenous versus others was two, 
but was close to unity among 15–49 year olds, dif-
fering only at the extremes of age. The pattern for 
hospitalisations was similar, with again the lowest 
hospitalisation rates among Aboriginal and Torres 
Strait Islander people aged 15–49 years, although 
one of the fi ve Indigenous deaths recorded occurred 
in this age band (Figure 8).

Serogroup distribution by Indigenous status and age

Serogroup data were not available for hospitalisations 
and were missing for 63 per cent of Indigenous and 
45 per cent of other notifi cations, so conclusions about 
serogroup distribution are subject to signifi cant limita-
tions. In notifi cations where serogroup was known, a 
higher proportion of cases identifi ed as Indigenous 
were serogroup B (73% compared to 59% in other 
cases) with a lower proportion due to serogroup C 
(27% compared to 38%).

Meningococcal disease

Case defi nitions

Notifi cations

Isolation of Neisseria meningitidis from a 
normally sterile site

or

Detection of meningococcal antigen in joints, 
blood or cerebrospinal fl uid

or

Detection of Gram-negative intracellular 
diplococci in blood or cerebrospinal fl uid.

Hospitalisations and deaths

The ICD–10–AM/ICD–10 code A39 
(meningococcal infection) was used to 
identify hospitalisations and deaths.

Figure 7. Meningococcal disease notifi cation 

rate, selected Australian States*, 2000 to 2002,† 

by age group and Indigenous status
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* New South Wales, South Australia, Western Australia 
and the Northern Territory.

 † Notifi cations where the date of onset was between 
1 January 2000 and 31 December 2002.
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Comment

The available data on meningococcal disease were 
limited by lack of serogroup information, which is 
important given the introduction of conjugate menin-
g ococcal C vaccine into the Australian Standard 
Vaccination Schedule (ASVS) for all children 
1–19 years in 2002. The overall pattern of invasive 
meningococcal disease shown here indicates a 
secondary peak in notifi cations and hospitalisations 
among 15–24 year olds presumed non-Indigenous 
persons not evident in Indigenous people. In both 
groups, the age-specifi c incidence is highest 
among 0–4 year olds, being about tenfold higher in 
Indigenous 0–4 year olds (51) than in 15–24 year 
olds (5) and twofold higher in the comparable (pre-
sumed) non-Indigenous age groups. In keeping with 
this, the greatest differential disease burden was in 
0–4 year olds, with a rate ratio of Indigenous to other 
notifi cations of 3.5. Indigenous deaths accounted 
for 13 per cent of the total, similar to the proportion 
of notifi cations (9%), but four of fi ve these deaths 
(80%) occurred in 0–4 year olds compared with 12 
(36%) of other deaths.

Table 7. Meningococcal disease notifi cations, hospitalisations and deaths, Australia, 1999 to 2002,* 

by age group and Indigenous status

Age group

(years)
Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

n Rate† Rate ratio n Rate† Rate ratio n

0–4 Indigenous 56 50.7 3.5 76 42.1 2.1 4

Other 280 14.6 731 20.4 12

5–14 Indigenous 18 8.3 2.1 29 8.2 1.7 0

Other 158 3.9 364 4.8 3

15–24 Indigenous 8 5.1 0.7 7 2.8 0.3 1

Other 273 6.9 756 9.5 5

25–49 Indigenous 4 1.4 1.0 5 1.1 0.7 0

Other 162 1.5 349 1.6 8

50+ Indigenous 4 4.5 4.3 4 2.8 1.9 0

Other 91 1.1 240 1.5 5

All ages‡ Indigenous 92 7.2 2.1 121 5.5 1.3 5

Other 975 3.4 2,440 4.3 33

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all States) where the date of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia and Western Australia) where the 
date of death was recorded between 1 January 2000 and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 
Australian population estimates for 2001.6 

Figure 8. Meningococcal disease hospital-

isation rate, Australia, 1999 to 2002,* by age 

group and Indigenous status
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Historically, the incidence of meningococcal dis-
ease has been disproportionately higher among 
Aborig inal and Torres Strait Islander Australians, 
with well-recorded outbreaks in Central Australia44 
and north-west Queensland due to type A and 
type C disease.45 The current pattern appears, 
from the limited data available, to be more one of 
serogroup B disease in the youngest children, simi-
lar to that seen in Maori and Pacifi c Islander children 
in New Zealand,46 in whom living conditions have 
been shown to be an important disease risk factor.47 
Vaccines protecting against serogroup B disease 
will be an important consideration for Aboriginal 
and Torres Strait Islander children in the future, but 
will need to be effective against a wider range of 
serogroup B subtypes than the vaccine currently 
being evaluated in New Zealand.48

Pertussis

Pertussis (whooping cough) is an acute illness, 
caused by the Bordetella pertussis bacterium, involv-
ing the respiratory tract. The typical illness begins 
with an irritating cough that gradually becomes 
paroxysmal and lasts for 1–2 months or longer. 
Paroxysms are characterised by repeated violent 
coughs, followed by a characteristic crowing or 
high-pitched inspiratory whoop. Infants less than six 
months old, adolescents and adults often have fewer 
classical symptoms without paroxysms or whoop.49

Distribution by Indigenous status and age

The age-specifi c pattern of notifi cations among 
Indigenous and other people differed substantially, 
even though the overall notifi cation rates were 
almost identical at 42 and 47 respectively per 
100,000. For Aboriginal and Torres Strait Islander 
people, there was an almost twofold higher notifi -
cation rate among 0–4 year olds and over 50 year 
olds, with relatively lower notifi cation rates in those 
aged 5–49 years (Figure 9). In contrast, there was 
a relative excess of hospitalisations for Aboriginal 
and Torres Strait Islander people in all age groups, 
except 25–49 year olds, with an overall rate ratio 
of two (Figure 10). Hospitalisations were predomi-
nantly in those aged 0–4 years, (130/150, 87%) of 
those recorded as Indigenous and (957/1478, 62%) 
of other children.

In view of the large differential in rates for 0–4 year 
olds and relatively large case numbers, incidence in 
the under one year age group was also examined. 
The notifi cation rate (per 100,000 population) was 
substantially higher in Indigenous (308) compared 
to other infants (120), with a rate ratio twice that 
seen in the 0–4 years age group. However, while 
hospitalisation rates under 12 months were more 
than threefold higher than the overall 0–4 years age 
group at 196 per 100,000 Indigenous and 89 per 
100,000 other, there was no difference between the 
rate ratios at 0–11 months and 12–59 months of age. 
Seven deaths were recorded as due to pertussis 
during the reporting period, fi ve in presumed non-
Indigenous children under 12 months of age and two 
in presumed non-Indigenous adults over 50 years.

Pertussis

Case defi nitions

Notifi cations

Isolation of Bordetella pertussis from a 
clinical specimen

or

Elevated B. pertussis-specifi c IgA in serum 
or the detection of B. pertussis antigen 
in a nasopharyngeal specimen using 
immunofl uorescence with history of a 
clinically compatible illness

or

An illness lasting two weeks or more with one 
of the following:

paroxysms of coughing, or

inspiratory whoop without other apparent 
causes, or

post-tussive vomiting.

or

An illness characterised by a cough lasting 
at least two weeks in a patient who is 
epidemiologically linked to a laboratory 
confi rmed case.

Hospitalisations and deaths

The ICD–10–AM/ICD–10 code A37 
(whooping cough) was used to identify 
hospitalisations and deaths.
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Table 8. Pertussis notifi cations, hospitalisations and deaths, Australia, 1999 to 2002,* by age group 

and Indigenous status

Age group

(years)

Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

n Rate† Rate ratio n Rate† Rate ratio n

0–4 Indigenous 99 89.7 1.7 130 72.0 2.8 0

Other 1,038 54.3 957 26.1 5

5–14 Indigenous 133 61.1 0.6 10 2.8 1.3 0

Other 4,372 108.6 167 2.2 0

15–24 Indigenous 58 37.3 0.8 4 1.6 3.1 0

Other 1,798 44.9 40 0.5 0

25–49 Indigenous 73 26.3 0.7 3 0.7 0.9 0

Other 4,130 37.3 150 0.7 0

50+ Indigenous 35 39.6 1.6 3 2.1 2.2 0

Other 2,083 24.1 164 1.0 2

All ages‡ Indigenous 408 41.8 0.9 150 6.2 2.4 0

Other 13,528 46.9 1,478 2.6 7

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all States) where the date of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia and Western Australia) where the 
date of death was recorded between 1 January 2000 and 31 December 2002.

† Average annual age-specifi c rate per 100,000 population.

‡ Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 
Australian population estimates for 2001.6

Figure 9. Pertussis notifi cation rate, selected 

Australian States,* 2000 to 2002,† by age group 

and Indigenous status

0

20

40

60

80

100

120

0-4 5-14 15-24 25-49 50+

Age group (years)

N
ot

ifi
ca

tio
ns

pe
r

10
0,

00
0

po
pu

la
tio

n

Indigenous
Other

* New South Wales, South Australia, Western Australia 
and the Northern Territory.

† Notifi cations where the date of onset was between 
1 January 2000 and 31 December 2002.

Figure 10. Pertussis hospitalisation rate, 

Australia, 1999 to 2002,* by age group and 

Indigenous status

0

10

20

30

40

50

60

70

80

0-4 5-14 15-24 25-49 50+

Age group (years)

H
os

pi
ta

lis
at

io
ns

pe
r

10
0,

00
0

po
pu

la
tio

n

Indigenous
Other

* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2002.
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Comment

Pertussis is the disease least well controlled of all 
the diseases with long-standing, well-established 
vaccination programs. It has the highest notifi cation 
rate for all ages for the total Australian population12 
and, with the exception of infl uenza, meningococcal 
and pneumococcal diseases and varicella, the high-
est hospitalisation rates. The data in this report are 
the fi rst to examine this in relation to Indigenous 
status nationally, although data have been reported 
previously from the Northern Territory.50 Interpret-
ation of the data is complex, because of the marked 
differences between age groups in immunisation 
history and disease severity as measured by hos-
pitalisation and deaths. Despite this, the relat ively 
large number of cases compared with other VPDs 
among Aboriginal and Torres Strait Islander people 
allows some interesting conclusions.

First, the greatest relative excess of pertussis is 
in 0–4 year olds, most marked in infants under 
12 months of age and in hospitalisations. Second, 
the relatively lower notifi cation rates and rate 
ratios seen between fi ve and 49 years of age are 
not refl ected in hospitalisation data. This could 
be artefactual, due to diagnostic practice or lack 
of access to laboratory facilities in more remote 
areas, or a real phenomenon, perhaps related to 
greater exposure to pertussis and more long-last-
ing immunity in Aboriginal and Torres Strait Islander 
adults and older children. Even in presumed non-
Indigenous children, the age group 5–14 years is a 
diverse one in relation to vaccination history, as an 
additional dose of pertussis vaccine was included in 
the ASVS from 1994. More detailed analysis shows 
a progressive cohort effect among this age group, 
shown by high rates in the oldest members of the 
cohort and low rates among the younger ones, 
similar that of 1–4 year olds.51 From the beginning 
of 2004, an additional dose of a pertussis-containing 
vaccine will replace diphtheria-tetanus vaccine for 
all Australian 15–17 year olds.52 It will be important 
to monitor trends following this change according to 
Indigenous status to fully examine its impact.

Pneumococcal disease

Pneumococcal disease is caused by the bacterium 
Streptococcus pneumoniae (pneumococcus). 
Pneum o cocci are frequently isolated from the upper 
respir atory tract and can spread directly from the 
naso pharynx to cause infection in other parts of the 
respir atory tract (otitis media, sinusitis, pneu monia) 
or enter the bloodstream. Manifestations include 
menin gitis, pneumonia and infection at a number of 
less common sites, as well as septicaemia without 
focal infection. Invasive pneumococcal disease (IPD) 
is defi ned as a sterile site isolate of Streptococcus 
pneumoniae, usually from blood. In the absence 
of a sterile site isolate, a presumptive diagnosis 
of pneumococcal pneumonia may be based on a 
sputum isolate of Streptococcus pneumoniae and/or 
clinical features such as the chest X-ray appear-
ance and prompt response to antibiotic therapy. 
Invasive pneumococcal disease has been notifi able 
in Queensland and the Northern Territory since 1997. 
From January 2001, invasive pneumococcal disease 
became notifi able Australia-wide.

Pneumococcal disease

Case defi nitions
Notifi cations

Isolation from, or detection in, blood, 
cerebrospinal fl uid or other sterile site, of 
Streptococcus pneumoniae

Hospitalisations

The ICD–10–AM codes used to identify 
hospitalisations were: G00.1, pneumococcal 
meningitis; A40.3, pneumococcal septicaemia 
(together considered to be a proxy for 
invasive pneumococcal disease); and J13, 
pneumococcal pneumonia.

Deaths

ICD–10 codes G00.1 and A40.3 were used 
(together considered to be a proxy for 
invasive pneumococcal disease) to select 
deaths from IPD.
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Distribution by Indigenous status and age

Notifi cation and hospitalisation rates for invasive 
pneumococcal disease were higher for all Indigenous 
age groups with an overall Indigenous: other rate 
ratio of fi ve for notifi cations and hospitalisations 
(Table 9). Rates per 100,000 population were high-
est in both Indigenous and other populations for the 
0–4 years age group (notifi cations 87 versus 49; 
hospitalisations 45 versus 26) and 50+ years age 
group (notifi cations 59 versus 14; hospitalisations 
29 versus 8). Importantly, the incidence of IPD 
began to increase signifi cantly in the 25–49 years 
Indigenous age group to an incidence of 48 per 
100,000 compared with four per 100,000 in other 
persons. The incidence rate ratios remained sig-
nifi cantly higher at approximately three even for 
the lowest incidence age group of 5–24 years, with 
the notifi cation rate among Aboriginal and Torres 
Strait Islander young people remaining 10 per 
100,000, equivalent to that seen among other 
people over 50 years of age (Figure 11). The age 
distribution was similar for notifi cations of IPD and 

Table 9. Invasive pneumococcal disease notifi cations, hospitalisations and deaths, Australia, 1999 to 

2002*, by age group and Indigenous status

Age group

(years)

Indigenous 

status

Notifi cations†

(2001–2002)

Hospitalisations‡

(July 1999–June 2002)

Deaths

(2000–2002)

n Rate§ Rate ratio n Rate§ Rate ratio n

0–4 Indigenous 64 87.0 1.8 81 44.8 1.7 2

Other 620 48.6 944 25.7 6

5–14 Indigenous 15 10.3 2.7 24 6.8 4.0 0

Other 102 3.8 130 1.7 1

15–24 Indigenous 10 9.6 3.7 15 6.0 8.2 1

Other 70 2.6 58 0.8 0

25–49 Indigenous 89 48.1 11.9 108 24.2 13.4 1

Other 297 4.0 384 1.8 0

50+ Indigenous 35 59.4 4.3 41 29.1 3.7 1

Other 800 13.9 1,290 7.8 9

All ages|| Indigenous 214 44.7 4.5 269 22.0 4.5 5

Other 1,926  9.9 2,806 4.9 16

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2001 and 31 December 2002; hospitalisations (all States) where the month of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia and Western Australia) where the 
date of death was recorded between 1 January 2000 and 31 December 2002.

† Notifi cations are presented for two years only as invasive pneumococcal disease became nationally notifi able in January 
2001. Completeness of the Indigenous status data fi eld was suboptimal for New South Wales data in 2001.

‡ Using hospitalisations for pneumococcal meningitis and pneumococcal septicaemia as a proxy for invasive pneumococcal 
disease

§ Average annual age-specifi c rate per 100,000 population.

|| Includes cases with unknown ages. Rates for all ages combined are age standardised to the Australian Bureau of Statistics 
Australian population estimates for 2001.6

Figure 11. Invasive pneumococcal disease 

notifi cation rate, selected Australian States,* 

2001 to 2002,† by age group and Indigenous 

status
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* New South Wales, South Australia, Western Australia 
and the Northern Territory.

† Notifi cations where the date of onset was between 
1 January 2001 and 31 December 2002.
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for hospitalisations. For hospitalisations coded as 
pneumococcal pneumonia, without septicaemia or 
meningitis, a similar pattern was also found, but was 
accentuated among those over 50 years and showed 
a much lower hospitalisation rate for 0–4 year olds 
(Figures 12 and 13). Death was recorded as due to 
IPD in 21 cases in the reporting period, 24 per cent 
of whom were Aboriginal and Torres Strait Islander. 
In 0–4 year olds, 2/8 deaths (25%) were in Aborig inal 
and Torres Strait Islander children, 2/3 (67%) among 
5–49 year olds and 1/10 (10%) of deaths occurr ing 
in over 50 year olds.

Comment

Invasive pneumococcal disease is well recognised 
as causing a signifi cant disease burden among 
Aboriginal and Torres Strait Islander people, espec-
ially in Northern and Central Australia.53,54 The data 
presented in this report reinforce the importance of 
IPD as a priority for vaccine prevention in Aboriginal 
and Torres Strait Islander people of all ages. In par-
ticular, the data indicate that IPD has an incidence in 
younger Aboriginal and Torres Strait Islander adults 
(25–49 years) almost as high as in the age group 
currently targeted for pneumococcal vaccine, those 
over 50 years. It should be noted that the pattern of 
age-specifi c incidence seen for IPD is almost identi-
cal to that seen for infl uenza and pneumonia.

Currently, IPD is targeted for vaccine prevention 
among Aboriginal and Torres Strait Islander children 
0–2 years of age, except in Central Australia and 
adjacent areas, where the conjugate pneumococcal 
vaccine program is extended to fi ve years. From 
the age of 15 years, only adults with risk factors for 
IPD are included in recommendations for funding for 
polysaccharide vaccine, with the exception of the 
North ern Territory, where all Aboriginal and Torres 
Strait Islander adults aged 15 years or more are 
eligible. From the age of 50 years, funded vaccine is 
provided for all Aboriginal and Torres Strait Islander 
adults.

It is too early for defi nitive data to be available on 
the impact of the conjugate vaccine program among 
Aboriginal and Torres Strait Islander infants, but 
available data indicate that vaccine coverage is sub-
optimal, particularly in the south-east of Australia. For 
adults, data from the program in North Queensland 
indicate that, in a setting where high coverage with 
pneumococcal polysaccharide vaccine has been 
achieved, substantial disease reductions have been 
observed.55 However, recent data from the USA in 
Navajo populations suggest sub-optimal effi cacy of 
pneumococcal polysaccharide vaccine, particularly 
in adults with underlying medical conditions such 
as alcoholism.56 Based on the data presented here 
on disease rates, and assuming that vaccine effec-
tiveness is adequate, a universal pneumococcal 
polysaccharide vaccination program for 25–49 year 
old Aboriginal and Torres Strait Islanders may be 
justifi ed and should be further examined.

Figure 12. Hospitalisation rate for 

pneumococcal meningitis and septicaemia, 

Australia, 1999 to 2002,* by age group and 

Indigenous status
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* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2001.

Figure 13. Hospitalisation rate for pneumo-

coccal pneumonia (not coded as meningitis or 

septicaemia), Australia, 1999 to 2002,* by age 

group and Indigenous status
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* Hospitalisations where the date of separation was 
between 1 July 1999 and 30 June 2002.
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Vaccination coverage

Australian Standard Vaccination Schedule 1998 

to 2003

The Australian Standard Vaccination Schedule for 
children aged 0–6 years changed in the second half 
of 1998, in mid 2000 and in January and September 
2003. In 1998, the second dose of measles-mumps-
rubella vaccine (previously given at 12–13 years) 
was moved to four years. For children born after 
May 2000, full vaccination at 12 months of age 
required immunisation against hepatitis B as well 
as three doses of diphtheria-tetanus-pertussis vac-
cine (DTP) and oral poliomyelitis (OPV) vaccines. 
Full immunisation against Haemophilus infl uenzae 
type b disease at 12 months required, from 2000, 
two doses of PRP–OMP (Haemophilus infl uenzae 
type b polysaccharide conjugated to the outer mem-
brane protein of Neisseria meningitidis) vaccine 
for all children. The neonatal dose of hepatitis B 
vaccine (scheduled for all newborns since May 
2000) is not accounted for in ACIR coverage esti-
mates. In the second year of life, a dose of MMR 
vaccine is scheduled at 12 months of age as well 
as booster doses of DTP (at 18 months) and Hib 
vaccine (at 12 months); the 18 month dose of (DTP) 
was removed in September 2003. The 7-valent 
pneumococcal conjugate vaccine (7vPCV) was 
introduced for children at high risk of invasive 
pneumococcal disease (including all Aboriginal and 
Torres Strait Islander children) in June 2001. The 
meningococcal C conjugate vaccine (MenCCV) 
was introduced for all children in January 2003. The 
current ASVS is shown in Table 10.

Specifi c recommendations for Aboriginal or 

Torres Strait Islander people

There are several differences between the vaccines 
recommended for Indigenous and non-Indigenous 
Australians, mainly due to differences in disease 
incidence. The Australian Standard Vaccination 
Schedule contains recommendations specifi cally 
for Aboriginal and Torres Strait Islander people for 
infl uenza, pneumococcal disease and Hib disease. 
There are also additional recommendations for 
Aboriginal and Torres Strait Islander people for 
tuberculosis and hepatitis A vaccines, which are 
limited to some geographical regions.

The 23-valent pneumococcal polysaccharide vac-
cine is recommended for all Aboriginal and Torres 
Strait Islander people aged 50 years and over, and for 
those aged 15–49 years who have high-risk under-
lying conditions. In the Northern Territory, vaccin-
ation is recommended for all Aboriginal and Torres 
Strait Islanders aged 15 years or more. A single 

re-vaccination is generally recommended fi ve years 
later (see the Australian Immunisation Handbook 8th 
edition for more details).57 Annual infl uenza vaccina-
tion is also recommended for Abo riginal and Torres 
Strait Islander adults aged 50 years and over, and 
for those aged 15 to 49 years with high-risk underly-
ing conditions. These vaccines are funded under the 
National Indigenous Pneumococcal and Infl uenza 
Immunisation Pro gram. The recommendations for 
non-Indigenous adults differ in that vaccination for 
these two diseases is recommended from 65 years 
of age instead of 50. Infl uenza vaccine is provided for 
non-Indigenous adults aged 65 or more years under 
the National Immunisation Program. Pneumococcal 
vaccine is not publicly funded for non-Indigenous 
adults except in Victoria, although it is subsidised on 
the Pharmaceutical Benefi ts Scheme.

The 7-valent pneumococcal conjugate vaccine is 
recommended for all children at two, four and six 
months of age. It is provided free under the National 
Immunisation Program for all Aboriginal and Torres 
Strait Islander children and for non-Indigenous chil-
dren with high risk conditions. Aboriginal and Torres 
Strait Islander children living in high incidence 
areas (Northern Territory, South Australia, Western 
Australia, Queensland) should also receive a dose 
of 23-valent vaccine at 18–24 months. Catch up vac-
cination is recommended for unvaccinated children 
up to fi ve years of age in Central Australia and up to 
two years of age in other areas.

PRP-OMP (purifi ed polysaccharide conjugated to 
an outer membrane protein carrier) Hib vaccine 
is immunogenic at an earlier age and therefore 
requires fewer doses than other Hib vaccines. For 
PRP-OMP vaccine, doses are recommended at 
two, four and 12 months of age, while other Hib 
vaccines require an extra dose at six months. Since 
Hib vaccine was fi rst introduced onto the ASVS 
in 1993, PRP–OMP has been recommended for 
Aboriginal and Torres Strait Islander children, due 
to their higher risk of disease under six months of 
age. Other Hib vaccines were recommended for 
non-Indigenous children until May 2000. Since then, 
either PRP–OMP or PRP–T/HbOC vaccines are 
recommended for non-Indigenous children.

Since 1999, hepatitis A vaccine has been provided 
for all Aboriginal and Torres Strait Islander children 
in North Queensland at 18 and 24 months of age. 
Catch-up vaccination is provided to children up to 
six years of age.

Vaccination with BCG (Bacille Calmette-Guérin) 
vaccine for tuberculosis is recommended for all 
Aboriginal and Torres Strait Islander neonates in 
high incidence areas.
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Table 10. The Australian Standard Vaccination Schedule57

Age Vaccine

Birth Hepatitis B* 

2 months Hepatitis B* DTPa Hib‡ IPV║ 7vPCV**

4 months Hepatitis B* DTPa Hib‡ IPV║ 7vPCV** 

6 months Hepatitis B* DTPa Hib§ IPV║ 7vPCV** 

12 months Hepatitis B* Hib‡ MMR MenCCV

18 months VZV¶ 23vPPV†† 

2 years

4 years DTPa IPV║ MMR

10–13 years Hepatitis B† VZV¶

15–17 years dTpa

50 years and over dT 23vPPV‡‡ Infl uenza (annual) ‡‡

65 years and over 23vPPV Infl uenza (annual)

Note: Vaccines currently funded under the National Immunisation Program are shaded in Table 10 above. Vaccines lightly shaded 
are funded for targeted, at-risk populations only.

* Four doses of hepatitis B vaccine recommended for each child, the timing of doses varies according to the vaccine formula-
tion used.

† Two or three catch up doses recommended for children not previously immunised.

‡ Three doses of PRP–OMP recommended for all children.

§ A 4-dose schedule of PRP–T or HbOC may be given to non-Indigenous children as an alternative.

║ IPV is recommended but not funded by the National Immunisation Program; OPV is funded as an alternative.

¶ Only for children with a negative history of disease or vaccination.

** Recommended for all children, provided free only to: all Aboriginal and Torres Strait Islander children aged up to two years, 
Indigenous children in Central Australia aged up to fi ve years, non-Indigenous children in Central Australia aged up to 
two years, and all children under fi ve years with medical risk factors that predispose them to high rates or high severity of 
pneumococcal infection.

†† Aboriginal and Torres Strait Islander children only.

‡‡ Aboriginal and Torres Strait Islander adults only, vaccines provided under the National Indigenous Pneumococcal and 
Infl uenza Immunisation Program.

Vaccine key
Hepatitis B Hepatitis B vaccine

DTPa Diphtheria-tetanus-acellular 
pertussis infant/child formulation

dTpa Adult diphtheria-tetanus-pertussis 
vaccine

Hib Haemophilus infl uenzae type b 
(Hib) vaccine (PRP–OMP, as 
monovalent or in combination)

IPV Inactivated poliomyelitis vaccine 
(in combination)

OPV Oral poliomyelitis vaccine

MMR Measles-mumps-rubella vaccine

VZV Varicella-zoster vaccine

7vPCV 7-valent pneumococcal conjugate 
vaccine

23vPPV 23-valent pneumococcal 
polysaccharide vaccine

MenCCV Meningococcal C conjugate 
vaccine

Infl uenza Infl uenza vaccine



150 CDI Vol 28 No 2 2004

Vaccine preventable diseases and vaccination coverage of Indigenous people

Vaccination for Japanese encephalitis virus is rec-
ommended for all residents of the outer Islands of 
the Torres Strait aged over one year of age, and 
non-residents staying at least 30 days during the 
wet season.

Calculating vaccination coverage estimates 

from the ACIR

The methodology for calculating cohort-based vac-
cination coverage from the ACIR was described by 
O’Brien et al.7 Using this method, a cohort of chil-
dren is defi ned by date of birth in 3-month groups; 
the fi rst cohort was born between 1 January 1996 
and 31 March 1996. To minimise duplicate records, 
the cohort includes only children enrolled with 
Medi care. The vaccination status of each cohort is 
assessed at the two key milestones of 12 months 
and 24 months of age. Coverage is measured 
several months after the due date for completion of 
each milestone, to allow for delayed notifi cation to 
the ACIR. It is assumed that notifi cation of receipt of 
a later vaccine dose implies receipt of earlier doses, 
even if no earlier vaccination is recorded (‘third dose 
assumption’).58

A child is now defi ned as 'fully vaccinated' at 
12 months of age if he or she has received a third 
dose of DTPa and poliomyelitis vaccine (oral or inac-
tivated), a second dose of Hib vaccine (PRP–OMP), 
and either a second or a third dose of hepatitis B 
vaccine. At 24 months of age a child is defi ned 
as fully vaccinated if he or she has received the 
third dose of DTPa, OPV and Hib, either a third or 
fourth dose of hepatitis B and a fi rst dose of MMR. 
ACIR coverage estimates have been reported in 
Communicable Diseases Intelligence since 1998.7 

Coverage estimates for Aboriginal and Torres Strait 
Islander children are not published separately 
except in those jurisdictions where agreement 
has been reached with the relevant jurisdictional 
organisation(s).

The completeness of data on Indigenous status was 
assessed by State and Territory. As a result, data 
were included only for New South Wales, Northern 
Territory, South Australia, Victoria and Western 
Australia. See Methods for more information.

Vaccination coverage estimates from the ACIR 

for Indigenous versus other children

Coverage estimates from the ACIR for Aboriginal 
and Torres Strait Islander children and children not 
identifi ed as Indigenous aged one and two years are 
shown in Table 11. For Aboriginal and Torres Strait 
Islander children, 82.2 per cent of one year olds and 
90.1 per cent of two year olds were fully immunised. 
The proportion fully immunised at 12 months of age 
was considerably higher for children not identifi ed 
as Indigenous (9% higher than Indigenous children) 
and less so at two years of age (1% higher).

Table 11. Coverage estimates from the 

Australian Childhood Immunisation Register 

for Indigenous and other children ‘fully 

vaccinated’ at age 1 and 2 years*

Vaccine Indigenous status 1 year 2 years

Hepatitis B Indigenous 94.0 97.9

Other 94.8 95.5

DTP Indigenous 84.8 96.7

Other 92.7 95.7

OPV Indigenous 84.1 95.2

Other 92.6 94.5

Hib Indigenous 93.0 92.9

Other 94.4 92.9

MMR Indigenous N/A† 94.2

Other N/A† 93.1

All vaccines Indigenous 82.2 90.9

Other 91.2 91.3

Source: Australian Childhood Immunisation Register, Health 
Insurance Commission.

* 3-month cohorts, age at 30 September 2003, calculated 
at 31 December 2003. Coverage assessment date was 
12 or 24  months after the last birth date of each cohort. 
Includes data from New South Wales, Northern Territory, 
South Australia, Victoria, Western Australia only.

† Not included in coverage estimates for that age group.
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Coverage at 12 months of age was lower for Abor-
iginal and Torres Strait Islander children for each 
single vaccine. However, at two years of age, the dif-
ferences in coverage for individual vaccines between 
Indigenous and other children were less marked. 
Coverage was higher in Aboriginal and Torres Strait 
Islander two year olds for hepatitis B (Indigenous 
97.9%, other 95.5%), DTP (Indigenous 96.7%, other 
95.7%), OPV (Indigenous 95.3%, other 94.5%) and 
MMR (Indigenous 94.2%, other 93.1%).

It should be noted, however, that coverage estimates 
for Aboriginal and Torres Strait Islander children 
include only those who are registered on the ACIR 
and identifi ed on it as Indigenous. Children so ident-
ifi ed may not be representative of all Aboriginal and 
Torres Strait Islander children, and so estimates based 
on these could either overestimate or under estimate 
coverage among young Indigenous children.

Calculating vaccination coverage estimates 

from the National Health Survey

The methodology for calculating vaccination cover-
age estimates in the National Health Survey (NHS) 
has been published.8 In contrast to ACIR estimates, 
NHS estimates for children are combined for different 
ages, in this case 2–6 years of age. The NHS was 
conducted in 2001, so for this age group, three dif-
ferent schedules have applied—those of 1996, 1998 
and 2000. Some of the schedule changes applied 
only to children born after that date, while others 
applied to all children below a certain age, depending 
on the vaccine and dose concerned. The vaccination 
status for each child was calculated according to the 
number of doses received, compared to the number 
recommended under the schedule applying to a 
child in that age group. An allowance of one month 
was made for late vaccinations, so that at the time 
of interview, if a child was due for a vaccination in 
the previous month and had not received it, that dose 
was not included in the calculation of vaccination sta-
tus. Adult respondents were asked whether they had 
been vaccinated for infl uenza in the last 12 months, 
and for pneumococcal disease in the last fi ve years.

Vaccination coverage estimates from the 

National Health Survey for Indigenous versus 

non-Indigenous children

Coverage estimates from the National Health Sur-
vey for Indigenous and non-Indigenous children 
were provided by the ABS and are presented here 
for children aged 2–6 years in Table 12. Estimated 
coverage in this group was considerably lower for 
both Indigenous and non-Indigenous children than 
recorded on the ACIR for one and two year olds.

For Aboriginal and Torres Strait Islander children in 
non-remote areas, estimated coverage ranged from 
85 per cent for one or more doses of MMR to 50 per 
cent for three or more doses of Hib. Coverage for 
non-Indigenous children was statistically signifi -
cantly higher for DTP, OPV and Hib, and almost so 
for MMR. Coverage for non-Indigenous children 
ranged from 94 per cent for one or more doses of 
MMR to 67 per cent for four or more doses of Hib. 
The vaccine with the largest difference in coverage 
between Indigenous and non-Indigenous children 
was Hib (17%), while the smallest difference was 
for MMR (9%). Parents of Indigenous children were 
less likely to have referred to immunisation cards 
or records (56%, 95% CI 43–69%) than parents of 
non-Indigenous children (80%, CI 77–83%). The 
proportion of parents of Aboriginal and Torres Strait 
Islander children who reported they either did not 
know whether their child was vaccinated, or did not 
know how many doses they had received, ranged 
from six per cent for MMR to 23 per cent for Hib. For 
parents of non-Indigenous children, the proportions 
ranged from six per cent for OPV to nine per cent 
for Hib.

Table 12. Coverage estimates (with 95% 

confi dence intervals) from the National Health 

Survey for Indigenous and non-Indigenous 

children ‘fully immunised’, aged 2–6 years*

Vaccine Indigenous status Coverage

(%)

DTP† Indigenous 70 (62–78)

Non-Indigenous 82 (79–85)

OPV‡ Indigenous 76 (70–82)

Non-Indigenous 87 (84–90)

Hib§ Indigenous 50 (41–59)

Non-Indigenous 67 (64–70)

MMR║ Indigenous 85 (78–92)

Non-Indigenous 94 (92–96)

Source: Unpublished data from the National Health Survey, 
provided by the Australian Bureau of Statistics.

* Children living in non-remote areas only.

† Four or more doses.

‡ Three or more doses.

§ Indigenous children three or more doses, non-
Indigenous children four or more doses.

║ One or more doses.
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Vaccination coverage estimates from the National 
Health Survey for Indigenous versus non-Indigenous 
adults

Coverage estimates for infl uenza and pneumo-
coccal vaccines in age groups relevant for the fully 
funded vaccine programs among Indigenous and 
non-Indigenous adults are shown in Table 13. Pneu-
mococcal vaccine coverage was signifi cantly higher 
in Aboriginal and Torres Strait Islander adults at 
50–64 years (Indigenous 20%, non-Indigenous 3%) 
and 65 years and over (Indigenous 47%, non-
Indig enous 28%). Infl uenza vaccine coverage was 
sig nifi cantly higher in Aboriginal and Torres Strait 
Islander adults at 50–64 years (Indigenous 47%, non-
Indigenous 26%) but not when those aged 65 years 
and over were added (50+ years; Indigenous 51%, 
non-Indigenous 47%).

Data on remoteness were available for Aboriginal 
and Torres Strait Islander people only. For those 
aged 50 years and over, coverage was substan-
tially higher in remote areas than in non-remote 
areas for both infl uenza vaccine (75% vs 45%) and 
pneumococcal vaccine (48% vs 19%).59

Other data

Previously published national data on immunisation 
coverage in Aboriginal and Torres Strait Islander peo-
ple are largely limited to the 1996 ‘Wronski Report’.60 
This report estimated levels of immun isation cover-
age in Aboriginal and Torres Strait Islander children 
by surveying community con trolled Aboriginal and 
Torres Strait Islander Health Services and regional 
health bodies. Of 25 services providing data, esti-
mated coverage in two years old and fi ve years old 

children varied from 14 per cent to 100 per cent, with 
generally higher coverage in non-urban areas com-
pared to urban areas.60 A more recent study13 has 
estimated national immunisation coverage using 
Australian Childhood Immunisation Register records 
with receipt of PedvaxHIB immunisation as a proxy 
for Aboriginal and Torres Strait Islander status. Using 
this method, coverage in Aboriginal and Torres Strait 
Islanders at 12 months (72%–76%) and 24 months 
(64%–73%) was considerably lower than in others 
(90%–94% and 81%–88% respectively). As in the 
National Health Survey, coverage was signifi cantly 
lower in children residing in ‘accessible’ compared 
to ‘remote’ areas.13

Other data on immunisation coverage in Aboriginal 
and Torres Strait Islander children have come largely 
from specifi c areas in particular States. Surveys 
of immunisation providers’ records have reported 
rates from 36 per cent fully vaccinated for children 
up to 11 years of age on the North Coast of New 
South Wales in 199261 to 73 per cent by two years 
of age in Central Australia in 1985.62 In Far North 
Queensland in 1996, coverage was estimated to be 
less than 42 per cent by two years of age.63 Studies 
examining computerised immunisation registers in 
the Northern Territory have reported uptake rates of 
above 95 per cent for most vaccines at two years 
of age in remote communities in 1993.64 Overall 
coverage, measured as fully immunised at six years 
of age, was estimated as 77 per cent for the whole 
Northern Territory in 1996.65 Studies have consist-
ently reported signifi cantly higher coverage rates 
in remote communities compared to urban areas in 
Northern Australia63,65,66 but the reverse was found in 
Northern New South Wales.61

Table 13. Vaccination coverage estimates from the National Health Survey for Indigenous and non-

Indigenous adults, by age

Vaccine Indigenous status 50–64 years 65+ years Total 

50+ years

Infl uenza* Indigenous 47 (38–56) 71 (50–92) 51 (43–59)

Non-Indigenous 26 (24–28) 75 (74–76) 47 (46–48)

Pneumococcal† Indigenous 20 (15–25) 47 (29–65) 25 (19–31)

Non-Indigenous 3 (2–4) 28 (26–30) 14 (13–15)

Source: Unpublished data from the National Health Survey, provided by Australian Bureau of Statistics.

* Vaccinated in the last 12 months.

† Vaccinated in the last fi ve years.
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Comment

Immunisation coverage from the National Health 
Survey is generally lower than that from the ACIR 
and the NHS fi gures show a larger discrepancy 
between rates in Indigenous and non-Indigenous 
children. There are several possible reasons for this. 
First, the NHS coverage estimates only include chil-
dren whose vaccination status could be determined. 
The data above also show that parents of Aboriginal 
and Torres Strait Islander children were less likely 
to have written records to refer to. They were there-
fore more likely to report that they did not know the 
status of their child and therefore not be recorded 
as vaccinated. Under-reporting of vaccination to 
the ACIR also occurs, but it has been estimated at 
2.5 per cent for the general population,14 consider-
ably lower than the 6–9 per cent of non-Indigenous 
children with unknown vaccination status in the 
NHS, and 8–23 per cent for Indigenous children. 
NHS estimates did not include children from remote 
areas. Given that coverage has frequently been 
shown to be higher in Indigenous populations in 
remote compared to urban areas,59,66 this may also 
have contributed to underestimating Indigenous 
coverage.

For those children who are recorded as Indigenous 
on the ACIR, coverage is similar to that in the general 
population by two years of age. Coverage for DTP 
and OPV were lower than in the general population 
at 12 months of age, but there was little difference 
by two years. As there are no doses of DTP or OPV 
recommended between one and two years of age, 
this indicates that the main reason for lower cover-
age at 12 months for those recorded as Indigenous 
on the ACIR is delayed receipt of the vaccines due 
at 0–6 months.

Approximately 65 per cent of the estimated number 
of Aboriginal and Torres Strait Islander children 
born between June 2001 and December 2002 are 
recorded as Indigenous on the ACIR. To the extent 
that data completeness is an indicator of access to 
health care then these children may be more likely to 
be vaccinated than those whose status has not been 
recorded. It is likely, therefore, that the ACIR and 
NHS respectively provide an upper and lower limit of 
the coverage in Aboriginal and Torres Strait Islander 
children and the difference between Indigenous 
and non-Indigenous children. Improved reporting of 
Indigenous status on the ACIR in future may enable 
the monitoring of trends over time and geographical 
differences. Ideally, any future NHS examining immu-
nisation status in an enhanced sample of Aboriginal 
and Torres Strait Islander children should seek to map 
this to the ACIR, for identifi cation of both Indigenous 
and immunisation status.

In adults, coverage was higher for Aboriginal and 
Torres Strait Islanders for pneumococcal vaccine 
in those aged 50 years and over and for infl uenza 
vaccine at 50–64 years. This higher coverage is 
probably attributable to the provision of free vaccine 
through the National Indigenous Pneumococcal and 
Infl uenza Immunisation program. There was no sig-
nifi cant difference in infl uenza vaccine coverage at 
65 years and over, where vaccine is recommended 
and provided free to the general population.

Discussion

This report gives, for the fi rst time, detailed data on 
VPDs and vaccine coverage in Aboriginal and Torres 
Strait Islander people and compares these data with 
those for the population not recorded as Indigenous. 
These data add to the more general data on com-
municable disease and health in the report(s) of the 
Australian Institute of Health and Welfare and the 
Australian Bureau of Statistics.1 They have direct 
implications for prevention, both in considering new 
or expanded vaccine programs and in improving the 
population coverage of existing programs.

With the exception of hepatitis A, all VPDs con sid-
ered in detail in the report are currently tar geted by 
population-wide programs. Each VPD high lights 
differ ent issues for consideration. For child hood pro-
grams, Hib disease, pertussis and measles provide 
inter esting contrasts. In the case of Hib disease, 
great progress has been made in preventing this 
life-threatening infection across the population, but 
the residual disease burden, though much dimin-
ished, is falling disproportionately on Aboriginal 
and Torres Strait Islander people. More information 
is needed on the reasons for this, as vaccination 
coverage data from the NHS and ACIR do not show 
a consistent picture. In contrast, ACIR data show 
little difference in younger children aged one and 
two years. For pertussis, although there is little dif-
ference in incidence rates across all ages, this is 
not the case in the youngest children. Both Hib 
disease and pertussis can affect very young infants 
below six months of age and the data suggesting 
delayed immunisation in Aboriginal and Torres 
Strait Islander children may be particularly relevant 
here. In the case of measles, where early receipt 
of vaccine is not so critical and a recent nationwide 
campaign was delivered in schools, good control 
of equivalent degree is evident for Indigenous and 
non-Indigenous people.
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Different issues are highlighted by examination of the 
data on disease incidence and vaccine coverage for 
hepatitis B, meningococcal disease, infl uenza and 
pneumococcal disease, all with established programs 
targeting a wider age group. In the case of hepatitis B, 
Aboriginal and Torres Strait Islander infants have been 
included in targeted programs since the late 1980s 
and the oldest will now be more than 15 years of age. 
In the Northern Territory, where the program was uni-
versal rather than targeted, high coverage may have 
been more successful than in regions with targeted 
programs. Certainly the data showing high incidence 
and signifi cant differential incidence in the 5–14 years 
old age group suggest that there may have been 
sub-optimal coverage. Indeed, relatively high rates of 
hepatitis B notifi cation for Aboriginal and Torres Strait 
Islander young people suggest that a program target-
ing this age group should be considered. A national 
program of meningococcal C conjugate vaccination 
has been in place since early 2003. Available notifi ca-
tion data indicate that the signifi cantly higher rates 
of invasive meningococcal disease in Aboriginal and 
Torres Strait Islander people are primarily in children 
under two years and are mostly type B, for which no 
licensed vaccine is available. It will be important to 
have more complete serogroup-specifi c data avail-
able for Aboriginal and Torres Strait Islander cases 
in the future.

High morbidity from infl uenza and pneumococcal 
disease in Aboriginal and Torres Strait Islander 
people has been targeted by a funded vaccine pro-
gram for adults over 50 years since 1999. Children 
under two years of age have been targeted for a 
funded program of conjugate pneumococcal vac-
cine since 2001. The data presented here show that 
the incidence of these diseases remains high and, 
in the adult program, there is signifi cant scope for 
increasing vaccine coverage. This is particularly the 
case in adults aged 50–64 years where cover age, 
although higher than in non-Indigenous adults for 
whom there is no funded program, remains low. 
There is also a high disease burden from infl uenza 
and pneumococcal disease in 25–49 years old Abor-
iginal and Torres Strait Islander adults, potent ially 
justifying expansion of the program to all Abor iginal 
and Torres Strait Islander adults in this age group. 
However, it will be important to fi rst identify means 
of achieving higher coverage in the young adult 
population.

In the last category is hepatitis A, where no national 
vaccine program exists for any population group. 
In north Queensland, hepatitis A has been targeted 
by a vaccination program for Aboriginal and Torres 
Strait Islander children under fi ve years of age with 
dramatic falls in disease incidence extending to 
other age groups and the non-Indigenous popula-
tion.31 This experience, and similar experiences with 
hepatitis A programs in Indigenous communities in 
the USA, suggest that hepatitis A should also be 
strongly considered for a national program, at least 
in high incidence areas, as is done in the USA.

In summary, the data in this report reveal some 
important areas where increased attention is justi-
fi ed and consideration of expanded programs and 
mechanisms of enhancing existing programs should 
be expedited. Limitations of the available data relate 
both to VPD and vaccine coverage data, though the 
issues in each differ. For VPD data, incomplete iden-
tifi cation of Aboriginal and Torres Strait Islander sta-
tus is a problem, tending to underestimate disease 
burden. However, even the available data indicate a 
substantially higher burden from VPDs in almost all 
instances, with the limitation that information about 
Aboriginal and Torres Strait Islander people living in 
the southern parts of the country and in urban areas 
is less complete. For vaccine coverage, there is the 
possibility of overestimating completeness of cover-
age through the ACIR, depending on the character-
istics of children identifi ed as Indigenous in it. On 
the other hand, the range of years and small sample 
sizes for individual years signifi cantly limit the inter-
pretation of data from the National Health Survey, as 
does lack of availability of records. Expansion of the 
ACIR to include other age groups, should this occur 
in the future, may be able to address this problem.
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Appendix

Summary of notifi cations, hospitalisations and deaths for vaccine preventable diseases, Australia, 

1999 to 2002,* by Indigenous status

Disease† Indigenous 

status

Notifi cations

(2000–2002)

Hospitalisations

(July 1999–June 2002)

Deaths

(2000–2002)

n Rate‡

Rate 

ratio n Rate‡

Rate 

ratio n Rate‡

Rate 

ratio 

Diphtheria§ Indigenous 0 – – 0 – – 0 – –

Other 1 – 2 – 0 –

Hib disease 
(invasive)║

Indigenous 13 1.2 9.7 – – – – – –

Other 34 0.1 – – – –

Hepatitis A Indigenous 113 9.1 2.9 82 4.5 2.1 1 – –

Other 899 3.1 1,227 2.1 2 –

Hepatitis B 
(acute)

Indigenous 57 7.2 4.4 30 2.8 3.7 2 – –

Other 469 1.6 433 0.8 8 –

Infl uenza¶
Indigenous – – – 594 49.3 2.9 2 – –

Other – – 9,719 17.1 61 –

Measles
Indigenous 3 0.2 0.6 2 0.1 0.4 0 – –

Other 110 0.4 170 0.3 0 –

Meningococcal 
disease

Indigenous 92 7.2 2.1 121 5.5 1.3 5 – –

Other 975 3.4 2,440 4.3 33 –

Mumps**
Indigenous 5 0.3 0.4 9 0.4 1.8 0 – –

Other 270 0.9 129 0.2 1 –

Pertussis
Indigenous 408 41.8 0.9 150 6.2 2.4 0 – –

Other 13,528 46.9 1,478 2.6 7 –

Pneumonia
Indigenous NN NN – 17,455 1,580 3.2 130 19.1 3.1

Other NN NN 283,876 495 3,569 6.2

Pneumococcal 
disease

Indigenous 214 44.7 4.5 269 22.0 4.5 5 – –

Other 1,926 9.9 2,806 4.9 16 –

Poliomyelitis††
Indigenous 0 – – 2 0.3 2.8 0 – –

Other 0 – 54 0.1 0 –

Rubella‡‡
Indigenous 5 0.5 0.4 1 0.1 0.6 0 – –

Other 310 1.1 81 0.1 0 –

Tetanus§§
Indigenous 1 0.3 16.2 0 – – 0 – –

Other 6 0.0 80 0.1 1 –

Varicella║║
Indigenous NN NN – 197 8.9 1.2 0 – –

Other NN NN 4,285 7.6 10 –

* Notifi cations (New South Wales, Northern Territory, South Australia and Western Australia only) where the date of onset was 
between 1 January 2000 and 31 December 2002; hospitalisations (all states) where the month of separation was between 
1 July 1999 and 30 June 2002; deaths (Queensland, Northern Territory, South Australia and Western Australia) where the 
date of death was recorded between 1 January 2000 and 31 December 2002.

† See results section for case defi nitions. For diseases not included in Section 3, case defi nitions are listed below.

‡ Average annual rate per 100,000 population, age standardised to the Australian Bureau of Statistics Australian population 
estimates for 2001.6

§ Notifi cations: isolation of toxigenic Corynebacterium diphtheriae, plus either pharyngitis or laryngitis, and toxic symptoms. 
Hospitalisations: ICD–10 codes A36.0, A36.1, A36.2 or (A36.8 + I41.0). Deaths: A36. One notifi cation of a cutaneous 
infection acquired overseas.

║ Hospitalisations and deaths not included because there is no ICD–10 code specifi c to Haemophilus infl uenzae type b.

¶ Notifi cations not included due to low completeness of Indigenous status fi eld.

** Notifi cations: Isolation of mumps virus, rise in mumps antibody, or clinically compatible illness. Hospitalisations and deaths: 
ICD–10 code B26.
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†† Notifi cations: Acute fl accid paralysis without apparent cause. Hospitalisations and deaths: ICD–10 code A80. 
Hospitalisations include vaccine-associated polio and imported cases.

‡‡ Notifi cations: generalised macropapular rash, fever, epidemiological link to a confi rmed case, plus arthralgia/arthritis, 
lymphadenopathy or conjunctivitis. Hospitalisations and deaths: ICD–10 code B06.

§§ Notifi cations: a clinically compatible illness without other apparent cause. Hospitalisations and deaths: ISD–10 code A35.

║║ Hospitalisations and deaths: ICD–10 code B01.

NN Not notifi able.

Infection control guidelines for the 

prevention of transmission of infectious 

diseases in the health care setting

The January 2004 edition of the Infection Control 
Guide lines for the Prevention of Transmission of 
Infectious Diseases in the Health Care Setting (ICG), 
was recently endorsed by the Australian Health 
Minister’s Advisory Council.

The electronic version of this document can be down-
loaded from http://www.icg.health.gov.au. A limited 
number of hard copy folders of the document will be 
distributed nationally to public and private hospitals, 
aged care facilities, peak health organisations, key 
staff in state and territory health departments, health 
libraries and universities, in mid to late June 2004.

The Australian Government Department of Health 
and Ageing has prepared these guidelines under 
the auspices of the Communicable Diseases Net-
work Australia, which is a subcommittee of the 
National Public Health Partnership. The National 
Health and Medical Research Council’s Special 
Expert Committee on Transmissible Spongiform 
Encephalopathies has also endorsed the Creutz-
feldt-Jakob disease (CJD) component of the ICG.

This document replaces the Infection control in the 
health care setting—guidelines for the prevention 
of transmission of infectious diseases,1 and  incorp-
orates guidelines on patient management and 
infection control relating to CJD and other human 
transmissible spongiform encephalopathies (thus 
replacing Creutzfeldt-Jakob Disease and Other 
Human Trans missible Spongiform Encephalo-
pathies: Guide lines on Patient Management and 
Infection Control.2

These guidelines are a reference document provid-
ing current ‘best practice’ national guidelines for 
infection control procedures in Australian health 
care settings, and should be considered in asso-
ciation with state and territory legislative require-
ments that affect work practices of the health care 
establishment and/or health care worker. (Note: if 
the recommendations in this document confl ict with 
state or territory guidelines, the statutory require-
ments of the state or territory take precedence.
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Surveillance of infl uenza in Australia is based on laboratory isolation of infl uenza viruses, sentinel general-
practitioner practices for infl uenza-like illness, and absenteeism data from a major national employer. 
In 2003, the peak in infl uenza activity was in August which was later than in 2002. In 2003, 3,604 labora-
tory-confi rmed cases of infl uenza were notifi ed to the National Notifi able Diseases Surveillance System, 
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induced 2–4-fold lower antibody response against the drifted strain. An A/Fujian/411/2002(H3N2)-like 
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Introduction

Infl uenza is an acute self-limiting viral disease of the 
upper respiratory tract. The health and economic 
impact of infl uenza largely arises from related compli-
cations such as lower respiratory tract infections and 
exacerbation of cardiopulmonary and other chronic 
diseases. These complications result in excess 
hosp  italisation and mortality.

Infl uenza infections are seasonal in temperate 
climates (June to September in the Southern 
Hemisphere and December to April in the Northern 
Hemisphere), but may occur throughout the year in 
tropical regions. The seasonal activity of infl uenza 
virus varies from year to year with some years 
marked by larger epidemics with higher morbid-
ity and mortality. In Australia in 2002, infl uenza 
and pneumonia were the underlying causes of 
3,084 deaths.1 Although the infection affects all age 
groups, those aged 0–4 years or 65 years and over, 
or those with chronic medical problems have higher 
rates of morbidity and mortality.

The potential for an epidemic of infl uenza is depend-
ent on the susceptibility of the population and the 
ability of the viruses to evolve. There are three types 
of infl uenza viruses, A, B and C. Infl uenza virus types 
are further subtyped by the antigenic properties of 
two surface glycoproteins: haemagglutinin (H) and 
neuraminidase (N). Fifteen H and nine N subtypes 
have been identifi ed for infl uenza A, and of these, 
three H (H1, H2, H3) and two N (N1 and N2) have 
been found in humans, while all subtypes have been 
found in aquatic birds. Only one H and one N have 
been identifi ed for infl uenza B viruses. Infl uenza 
virus A and B are the cause of widespread annual 
epidemics as these viruses evolve by mutation of 
genes encoding the H and N. This gradual change 
or 'antigenic drift', is responsible for the emergence of 
variant strains of viruses able to evade the immunity 
conferred by previous infection or vaccination.
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Infl uenza virus A is also known to cause pandemics 
(worldwide epidemics) at irregular intervals, either 
by direct introduction of new haemagglutinin 
subtypes into the human population from animals or 
birds, or by genetic reassortment between an avian 
or animal infl uenza virus and a human infl uenza 
virus. This latter process is called 'genetic shift' and 
results in a new infl uenza virus. Unlike the seasonal 
epidemics of infl uenza, where attack rates depend 
on age, refl ecting immunity conferred from previous 
infection, in pandemic infl uenza all age groups are 
equally susceptible. Last century the emergence of 
new strains of infl uenza A caused pandemic infl u-
enza with a global impact on morbidity and mortal-
ity rates: A(H1N1) in 1918; A(H2N2) in 1957; and 
A(H3N2) in 1968.

An effective national surveillance system is an 
essential component for the control of seasonal 
epidemics and the preparedness for possible pan-
demics. Virological and epidemiological monitor ing 
are important components of infl uenza surveillance. 
The main objectives of virological and epidemiolog-
ical surveillance of infl uenza are:

(i) early detection of epidemics to enable the imple-
mentation of public health measures such as the 
vaccination of high risk groups, outbreak control 
campaigns and provision of clinical services;

(ii) characterisation of the nature of the epidemic;

(iii) isolation and antigenic characterisation of circ-
ulating infl uenza viruses to assist in the form-
ulation of the following season's vaccine and to 
provide new vaccine strains; and

(iv) evaluation of the impact of the epidemic and 
associated public health measures.

In 2003, the Communicable Diseases Australia 
website (http://www.cda.gov.au/index.htm) published 
infl uenza surveillance data fortnightly during the 
infl uenza season. This annual infl uenza report is a 
summary of the surveillance information gathered 
by various systems in 2003.

Surveillance methods

Surveillance of infl uenza in Australia is based on six 
sets of data:

1. notifi cations of laboratory-confi rmed infl uenza 
required by legislation in most state and terri-
tories, and nationally notifi able to the National 
Notifi able Diseases Surveillance System 
(NNDSS);

2. laboratory diagnosis including virus isolation and 
serology by laboratories participating in the Labor-
atory Virology and Serology Reporting Scheme 
(LabVISE);

3. subtype and strain data of circulating infl uenza 
viruses provided by the WHO Collaborating Cen-
tre for Reference and Research on Infl uenza;

4. consultation rates for infl uenza-like illness diag-
nosed by sentinel general practitioners;

5. absenteeism data of workers from a national 
employer; and

6. hospitalisation and mortality data.

National Notifi able Diseases Surveillance 

System

In all jurisdictions with the exception of the Australian 
Capital Territory and South Australia, laboratory-con-
fi rmed infl uenza is a notifi able disease under state and 
territory legislature. In the Australian Capital Territory 
and South Australia, laboratory reports are also col-
lected and sent to NNDSS although infl uenza is not 
a notifi able condition. In this report, data are analysed 
by the date of onset in order to present disease occur-
rence during the reporting period, but when this was 
not available the earliest date from specimen collection 
date or notifi cation date was used.

Laboratory surveillance

LabVISE is a national scheme of sentinel labora-
tories that report infl uenza diagnosis all year round. 
In 2003, 16 laboratories from all jurisdictions except 
the Northern Territory contributed to the scheme. 
Data were reported to LabVISE monthly and were 
analysed by the specimen collection date.

WHO Collaborating Centre for Reference and 

Research on Infl uenza

The WHO Collaborating Centre for Reference and 
Research on Infl uenza is part of an international 
network for the surveillance of infl uenza viruses. 
It reports on the subtypes, performs antigenic 
analysis of infl uenza viruses isolated throughout 
the year and classifi es them in accordance to the 
standard nomenclature for infl uenza viruses. The 
standard nomenclature is based on type, the place 
where they were fi rst identifi ed, sequential number, 
and year of isolation. For example, A/Sydney/5/97 
denotes infl uenza A virus that was fi rst isolated in 
Sydney and was isolate number 5 for the year in 
1997. The main application of strain characterisation 
is to assess the suitability of the current vaccine (by 
measuring the degree of antigenic match between 
circulating strains and the current vaccine) and to 
determine the composition of vaccine for the follow-
ing infl uenza season.
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The Centre conducts detailed antigenic analysis on 
all isolates received from Australian laboratories, 
and laboratories throughout Oceania and South East 
Asia, using conventional serological techniques. A 
geographically and temporally representative sample 
of isolates, together with any strains demonstrating 
uncharacteristic reactions during antigenic charact-
erisation are further analysed by genetic sequencing 
of the viral haemagglutinin antigen and, for a propor-
tion of these, the neuraminidase antigen. Studies 
are also conducted with panels of pre-and-post vac-
cination human sera to determine the likely effective-
ness of current vaccines against recently circulating 
viruses to provide data that assist in vaccine formula-
tion decisions. The Centre’s data together with that 
from the WHO Collaborating Centres in Japan, the 
United Kingdom and the United States of America 
are reviewed at the World Health Organization 
(WHO) consultations, which take place twice yearly, 
to provide recommendations to national and regional 
authorities regarding vaccine formulation.

Sentinel general practitioner surveillance

Sentinel general practitioner surveillance schemes 
for infl uenza monitor the consultation rates for 
infl uenza-like illness (ILI). In Australia, there are 
fi ve such schemes: the Australian Sentinel Practice 
Research Network (ASPREN) which collects data 
at a national level, the New South Wales Infl uenza 
Surveillance Scheme, the Victorian Infl uenza 
Surveillance Scheme, Western Australian sentinel 
general practices and the Northern Territory Tropical 
Infl uenza Surveillance Scheme. ASPREN and the 
Northern Territory Tropical Infl uenza Surveillance 
Scheme report ILI rates throughout the year, while 
the other sentinel surveillance schemes report from 
May to October each year.

Sentinel general practices contributing to the ASPREN 
scheme are mostly located in capital cities and larger 
regional centres on the east coast of Australia (Map). 
In 2003, an average of 47 (range 32–62) general prac-
tices reported ILI cases on an average of 4,962 (range 
2,138–6,587) consultation per week.

The Northern Territory Tropical Infl uenza Surveill-
ance reported cases of ILI as a rate per 1,000 con-
sult ations per week. Throughout the year, eight to 
14 centres reported to the surveillance system with 
an average of 756 (range, 230–1,074) consult ations 
per week.

In 2003, the New South Wales Infl uenza Surveill-
ance program collected reports from New South 
Wales practitioners who are part of ASPREN and 
from fi ve out of 17 Public Health Units (Southern 
New South Wales, New England, Illawarra, Central 
Coast, Northern Sydney, Western Sydney and 
South Eastern Sydney). Thirty-seven (range 17–50) 
general practit ioners reported ILI cases weekly 
from May to October on an average of 3,933 (range 
1,723–5,335) consultations per week.

The Victorian Infectious Diseases Reference Labor-
atory, the WHO Collaborating Centre for Infl uenza 
and the Department of Human Services contributed 
to the Victorian Infl uenza Surveill ance Scheme. In 
2003, the Victorian Infl uenza Surveill ance Scheme 
also enlisted the Melbourne Locum Service. Overall, 
79 general practitioners from metro politan (20 sites) 
and rural (21 sites) regions were recruited to report 
ILI rates per 100 consultations per week, between 
May and September. These practices reported on 
average 7,542 (range 5,315–14,376) consultations 
per fortnight. ILI was reported as a rate per 100 and 
has been converted to rate per 1,000 consultations 
in this report to allow comparisons with other sentinel 
schemes.

In Western Australia, 16 general practices, 12 in the 
metropolitan area (Perth) and four in rural regions 
(one each in Kalgoorlie, Busselton, Tom Price and 
Geraldton) participated in ILI surveillance from May 
to October. Data were reported as the number of 
cases of ILI per practice per week. The number 
of consultations was not recorded and hence the 
number of practices was used as the denominator.

Map. Geographic distribution of ASPREN 

sentinel general practice sites, Australia, 2003
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Absenteeism surveillance

Australia Post, a major nation-wide employer, pro-
vided sick leave absenteeism data collected weekly 
between March and September 2003. Absenteeism, 
defi ned as an absence due to illness for at least 
three consecutive days, was presented as a rate per 
100 employees per week, on an average of 33,246 
employees per week.

Hospitalisation data

The Australian Institute of Health and Welfare provide 
data on hospital separations in public and private 
hospitals. The number of separations with a primary 
diagnosis of infl uenza due to identifi ed infl uenza 
viruses (ICD–10AM = J10) and infl uenza where 
the virus was not identifi ed (ICD–10AM = J11) are 
reported. Data for the 2002/03 fi nancial year were not 
available at the time of writing this report.

Results

The infl uenza surveillance data presented here 
are limited and should be interpreted with caution. 
Laboratory-confi rmed infl uenza represents a small 
proportion of all infl uenza cases in the year and con-
sequently the estimation of the circulating strains is 
based on a small sample. Defi nitions of ILI varied 
between sentinel surveillance schemes (Table 1) 
which makes comparison of ILI among the different 
schemes diffi cult.

National Notifi able Diseases Surveillance 

System

In 2003, 3,604 laboratory-confi rmed cases of infl u-
enza were reported to NNDSS, which repre sents a 
two per cent decrease from the number of notifi ca-
tions in 2002. All jurisdictions reported laboratory-
confi rmed infl uenza to NNDSS, although Tasmania 
reported very few cases due to limited access to 
laboratory testing for infl uenza.

Notifi cations of laboratory-confi rmed infl uenza started 
to increase in early August and peaked in the last 
week of August (Figure 1). Compared to 2002, the 
infl uenza season started late and was characterised 
by a rapid rise in cases.

A comparison of notifi cation rates in each jurisdiction 
(with the exception of the Australian Capital Territory 
and Tasmania) is shown in Figure 2. The highest noti-
fi cation rates occurred in August in New South Wales 
(85 cases per 100,000 population), Victoria (89 cases 
per 100,000 population) and Queensland (131 cases 
per 100,000 population); and in September in the 
Northern Territory (629 cases per 100,000 pop-
ulation), South Australia (134 cases per 100,000 
pop ulation), and Western Australia (185 cases per 
100,000 population).

Figure 2. Notifi cation rates of laboratory- 

confi rmed infl uenza, Australia, 2003, by 

jurisdiction and month of onset
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Figure 1. Notifi cations of laboratory-confi rmed 

infl uenza to the National Notifi able Diseases 

Surveillance System, Australia, 2002 and 2003, 

by week of onset
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Table 1. Case defi nitions of infl uenza-like-illness used in Australian sentinel practice schemes, 20032

Program Case defi nition

Victorian Infl uenza Surveillance Scheme Fever, cough, fatigue

Western Australian sentinel general practices Fever, cough, fatigue

New South Wales state program, Northern Territory and 
ASPREN

Six of the following nine symptoms with sudden onset 
(<12 hours previously): cough, rigours or chills, fever, 
prostration and weakness, myalgia, redness of mucous 
membranes, infl uenza in close contacts
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Genetic analysis of the Australian A(H3) isolates 
demonstrated that the neuraminidase antigen of 
these viruses remained more closely related to that of 
strains circulating in the 2003 season than to that of 
the new reference virus A/Fujian/411/2002 (Figure 6). 
Of the two A(H1) isolates one was A(H1N1), the 
other A(H1N2), however both remained antigenically 
close to the reference and vaccine strain A/New 
Caledonia/20/99. Of the fi ve infl uenza B viruses 
analysed four were antigenically and genetically 
B/Sichuan/379/99 lineage viruses with one B/Hong 
Kong/330/2001-like strain (Figure 7).

National age-specifi c notifi cation rates are shown in 
Figure 3. The overall female to male ratio was 0.9:1. 
The 0–4 year age group had the highest notifi cation 
rate (135 cases per 100,000 population), represent-
ing 48 per cent of all notifi cations.

Infants under the age of one accounted for 38 per 
cent of notifi cations in the 0–4 years age group and 
had the highest notifi cation rate at 257 cases per 
100,000 population (Figure 3 insert). Notifi cation 
rates among the over 65 years age group were 
mar gin ally lower in 2003 (16 cases per 100,000 pop-
ulation) compared to 2002 (18 cases per 100,000 
population).

Laboratory surveillance

A total of 2,071 laboratory diagnoses of infl uenza 
were reported to LabVISE participating laboratories, 
of which 94 per cent of isolates were infl uenza 
A (Figure 4). The overall A to B ratio in 2003 was 
16:1. The peak of infl uenza reports from LabVISE 
occurred in September, which was a fortnight later 
than the peak infl uenza activity observed in the 
NNDSS surveillance data. This is because LabVISE 
data were analysed by the date of specimen collec-
tion while NNDSS data were analysed by date of 
onset.

WHO Collaborating Centre for Reference and 

Research on Infl uenza

The WHO Collaborating Centre for Reference and 
Research on Infl uenza received 935 isolates or clini-
cal specimens that yielded viable infl uenza viruses 
(477 less than for 2002) and they were all analysed 
antigenically. Of these viruses 928 (99.3%) were 
A(H3) strains with only two A(H1) viruses and fi ve 
infl uenza B isolates. Sequence analysis of the 
variable (HA1) region of the haemagglutinin was 
undertaken for 61 strains (1 H1; 56 H3; and 4 B) 
and of the neuraminidase for 41 strains (39 A 
and 2 B). The majority (98%) of the A(H3) viruses 
were genetically and antigenically distinguishable 
from the reference strain A/Moscow/10/99 and the 
2003 vaccine strain A/Panama/2007/99 (Table 2, 
Figure 5), and were similar to the new reference 
strain A/Fujian/411/2002. The majority of the 19 A/
Moscow/10/99–like viruses identifi ed were isolated 
early in the year (between January and May) whilst 
the fi rst of the A/Fujian/411/2002-like viruses were 
isolated in Queensland and Victoria during late 
June. New Zealand also experienced predomin-
antly A(H3) infl uenza and a similar change from 
A/Moscow-like to A/Fujian-like strains was also 
observed, although a few A/Fujian-like strains were 
seen there early in the season.

Figure 3. Notifi cation rates of laboratory-

confi rmed infl uenza, Australia, 2003, by age 

group and sex, and infants aged under four 

years, by age and sex
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Figure 4. Laboratory reports of infl uenza 

diagnoses reported to LabVISE, Australia, 2003, 

by type and month of specimen collection
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Figure 5. Evolutionary relationships between infl uenza A(H3) 

haemagglutinins (HA1 region)

Figure 6. Evolutionary relationships between infl uenza N2 neuraminidases

Figure 7. Evolutionary relationships between infl uenza B haemagglutinins (HA1 region)
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Consistent with the antigenic drift in the A(H3) isolates 
demonstrated by ferret antisera (Table 2), serological 
studies conducted with pre– and post-vaccination 
human sera from recipients of vaccine containing the 
A/Panama/2007/99 strain, showed 2–4-fold lower 
antibody titres to the recent A/Fujian/411/2002-like 
strains and a reduction of about 20 per cent in the 
number of recipients achieving antibody levels in the 
protective range. While the 2003 vaccine contained 
a B/Hong Kong/330/2001-like strain, and the major-
ity of the small number of infl uenza B isolates were 
B/Sichuan/379/99 lineage strains, similar numbers of 
younger adults and only slightly reduced numbers of 
older adults achieved antibody levels in the protective 
range to the B/Sichuan/379/99-like isolates.

Evidence of the emergence of A/Fujian/411/2002 
(H3N2)-like strains was fi rst recognised in the latter 
part of the 2002/03 Northern Hemisphere winter. 
As a consequence, WHO deferred its choice of an 
A(H3N2) vaccine strain at the February 2003 vaccine 
consultation. However, in the absence of a suitable 
A/Fujian/411/2002-like vaccine strain by March 2003, 
Northern Hemisphere vaccines for the 2003/04 
winter contained the A/Panama/2007/99 virus as 
in the preceding winter. During the subsequent six 
months A/Fujian/411/2002-like strains became the 
predominant circulating infl uenza viruses and were 
responsible for extensive and severe outbreaks in 
some Northern Hemisphere countries during the 
2003/04 winter. An A/Fujian-like virus has now been 
incorporated into the formulation for the Australian 
2004 and the 2004/05 Northern Hemisphere vaccines.

Sentinel general practice surveillance

In 2003, reports of infl uenza-like illness from 
ASPREN sites started to increase earlier than in 
the 2002 season. ILI reports increased fi rst in early 
March then in late May and peaked in mid-August 
(Figure 8). The peak ILI rate was 24 cases per 1,000 
consultations in 2003 compared to 18 cases per 
1,000 consultations in 2002. In contrast to previous 
years, ILI rates did not return to the base line but 
remained at seven cases per 1,000 consultations to 
the end of the year.

The Northern Territory Tropical Infl uenza Surveill ance 
Scheme data showed two peak ILI rates (Figure 9); 
one in the fi rst week of April, (21 ILI per 1,000 consult-
ations) and the other in mid-September (36 ILI per 
1,000 consultations). In 2002, the highest ILI rate was 
reported at the end of July with a rate of 39 ILI per 
1,000 consultations.

Figure 8. ASPREN consultation rates for 

infl uenza-like illness, Australia, 2002 and 2003, 

by week of report
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Table 2. Antigenic comparisons of infl uenza A(H3) viruses isolated by the haemagglutination-

inhibition test

Virus antigen

Ferret serum

Reciprocal HI titre

A/Panama A/New York A/Fujian A/Wyoming

A/Panama/2007/99 1,280 160 40 40

A/New York/55/2001 1,280 1,280 320 640

A/Fujian/411/2002 80 80 1,280 2,560

A/Wyoming/3/2003* 320 80 2,560 2,560

* A/Wyoming is an A/Fujian-like strain that has been approved for vaccine manufacture.

Figure 9. Consultation rates for infl uenza-like 

illness, Northern Territory, 2002 and 2003, by 

week of report
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In Western Australia, ILI rates are calculated by 
number of cases per sentinel general practitioner 
practice. In 2003, the ILI rate per practice peaked 
in September at 12 cases per practice per week, 
more than twice the rate of 3.5 cases per practice 
reported during the peak period in 2002 (Figure 12). 
A separate report on infl uenza in Western Australia 
in 2003 is included in this issue of Communicable 
Diseases Intelligence (pp. 169–174).

All indices of national infl uenza activity in Australia 
in 2003 indicated that the infl uenza season peaked 
between 17 August and 7 September (Figure 13).

In New South Wales, ILI surveillance ran from May 
to October 2003. The peak ILI rate (35 ILI per 1,000 
consultations) was reported for the weeks ending on 
18 and 25 August (Figure 10). The peak ILI rate was 
similar in magnitude to that of 2002 but occurred 
one month later.

In Victoria, in 2003, ILI rates started to rise in 
early August and peaked at the end of that month 
(28 cases per 1,000 consultations). Compared 
to 2002, the peak ILI rate in 2003 was higher in 
magnitude (by 63%) and was reached two months 
later (Figure 11). A separate report on infl uenza in 
Victoria is included in this issue of Communicable 
Diseases Intelligence (pp. 175–180).

Figure 10. Consultation rates for infl uenza-like 

illness, New South Wales, 2002 and 2003, by 

week of report
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Figure 11. Consultation rates for infl uenza-like 

illness, Victoria, 2002 and 2003, by week of 

report
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Figure 12. Consultation rates for infl uenza-like 

illness, Western Australia, 2002 and 2003, by 

week of report
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Figure 13. Laboratory reports to LabVISE, 

notifi cations to NNDSS and consultation rates in 

ASPREN of infl uenza, Australia 2003, by week 

of report
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Absenteeism surveillance

Absenteeism surveillance is a non-specifi c index 
of infl uenza activity. The peak in absenteeism coin-
cided with the peak infl uenza activity as measured 
by NNDSS and ASPREN (Figure 14). National 
absenteeism rates in 2003 peaked during the week 
ending on 28 August, at 1.3 per cent (n=415): an 
increase of 46 per cent from the average of 0.9 per 
cent absentees per week (n=284) during the report-
ing period.

Discussion

According to most indices of infl uenza activity, the 
2003 infl uenza season in Australia started later than 
the 2002 season. Infl uenza A was the predominant 
virus type diagnosed throughout the season with 
an A to B ratio of 16:1, the highest recorded over 
the last fi ve years. The ratio of infl uenza A isolates 
submitted to the WHO Centre for antigenic analysis 
was even considerably higher (190:1). In the past, 
roughly equal levels of infl uenza A and B have been 
seen in every second year, interspersed with pre-
dominantly infl uenza A years.

In 2003, ILI rates started to increase fi ve months 
before an increase in laboratory-confi rmed infl uenza 
notifi cations. ILI reports may have been infl uenced 
by heightened attention to respiratory symptoms 
following the emergence of the severe acute respi-
ratory syndrome or may be due to other respiratory 
pathogens, which cause ILI such as respiratory 
syncytial virus. ILI reporting is important timely infor-
mation, but a non-specifi c index of infl uenza activity, 
which has to be interpreted in conjunction with the 
laboratory-based surveillance.

The National Health and Medical Research Council 
recommends annual infl uenza vaccination for all 
Australians aged over 65 years. In 2003, the vaccin-
ation coverage of Australians aged over 65 years 
was 77 per cent which was the same as 2002.3 
Compared to 2002, notifi cation rates of infl uenza 
declined in the over 65 age group but increased 
among the 0–4 year age group and remained 
unchanged in the rest of the age groups. Infl uenza 
vaccination can mitigate the impact of morbidity and 
mortality from annual infl uenza epidemics on the 
most susceptible populations.4

The Australian infl uenza vaccine for 2003 con tained 
A/New Caledonia/20/99(H1N1)-like, A/Moscow/10/99 
(H3N2)-like and B/Hong Kong/ 330/2001-like anti-
gens. The WHO reference centre identifi ed that 
there had been signifi cant antigenic drift in the A(H3) 
subtype and the major ity of infl uenza isolates in 2003 
were A/Fujian/411/2002(H3N2)-like. Consequently, 
vaccine-induced responses against the drifted strains 
were lower than those for A/Moscow-like viruses and 
some reduction in vaccine effectiveness may have 
been expected.

The majority of outbreaks in the Northern Hemi-
sphere 2003/04 winter were also due to A(H3N2) 
A/Fujian-like strains. The United States of America 
recorded severe outbreaks with associated excess 
mortality characteristic of an A(H3N2) season and 
there were some reports of serious infections in 
children.5

For 2004, the recommended Australian infl uenza 
vaccine retained B/Hong Kong/330/2001-like, and 
A/New Caledonia/20/99(H1N1)-like virus compon-
ents, and replaced A/Moscow/10/99 (H3N2)-like 
virus with an A/Fujian/411/2002-like virus.
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Abstract
In the winter of 2003 Western Australia experienced its largest epidemic of infl uenza for at least fi ve 
years, with activity peaking in August and September. The season was short resulting in very high num-
bers of cases during the peak weeks. Activity in country areas followed the peak of Metropolitan activ-
ity. Infl uenza A virus was detected in 28.3 per cent of the sentinel samples, and infl uenza B in less than 
one per cent. Both routine and sentinel detections and the overall estimates of infl uenza-like illnesses 
(ILI) seen by general practitioners at sentinel practices peaked in August and September 2003. The 
combination of infl uenza detections and an increase in ILI seemed to be the most accurate predictor of 
the beginning of winter infl uenza activity. There was a shift in age distribution for infl uenza A compared 
with 2003. Both the sentinel surveillance and routine samples demonstrated an increase of infl uenza in 
children and young adults. The majority of infl uenza A isolates were identifi ed as A/Fujian/411/2002-
like, a variant of the A/Moscow strain included in the vaccine. Despite this mismatch there did not seem 
to have been any noticeable increase in the risk of infl uenza infection in the vaccinated populations from 
the sentinel practices, nor was there a relative increase in disease among the highly vaccinated elderly 
population. A number of other respiratory viruses were identifi ed as causes of infl uenza-like illness in 
the sentinel samples. Rhinoviruses and human metapneumovirus were the most common, the latter 
occurring mainly in adults. Commun Dis Intell 2004;28:169–174.
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Introduction

Infl uenza viruses are major respiratory pathogens, 
causing signifi cant illness and mortality in Australia 
each winter. In 1999 a national infl uenza surveill-
ance program was established in Australia. This 
included community-based surveillance, using sent-
inel gen eral practices1 and surveillance of rout inely 
collec ted respiratory samples from paediatric and 
adult patients. This surveillance program provided 
both a system for detecting the entry and spread 
of new infl uenza strains and generated valuable 
information to medical and public health practit ion-
ers about infl uenza activity each winter.

The Division of Microbiology and Infectious Diseases 
at PathCentre in Western Australia is one of the 
Aust ralian National Infl uenza Centres. A general 
practitioner based surveillance program has operated 
since 1999 with the support of the Health Department 
of Western Australia. In 2003 Western Australia 
experienced the worst outbreak of infl uenza for fi ve 
years, almost exclusively due to an infl uenza A strain 
that was poorly matched to the vaccine strain. This 
report presents the results collected by the Western 

Australia Infl uenza Surveillance Program during the 
2003 season, as well as routine infl uenza virus infec-
tions diagnosed at PathCentre.

Methods

Infl uenza surveillance was conducted in Western 
Australia for 25 weeks from the week beginning 
Monday 5 May (Week 19) to the week beginning 
20 October (Week 43).

During the 2003 winter season, 16 medical practices 
were recruited to the Western Australia Infl uenza 
Surveillance Program. Figure 1 shows the locations 
of the sentinel practices within Western Australia. 
The majority (12) of these were based in the Perth 
metropolitan area. Country practices included 
Kalgoorlie (Goldfi elds), Busselton (Southwest), Tom 
Price (Pilbara) and Geraldton (Midwest). Participating 
general practitioners (GPs) recorded the number 
of patients seen with an infl uenza-like illness (ILI) 
each week. An ILI was defi ned as an acute upper 
respiratory tract infection characterised by fever (or 
feverishness), cough and fatigue.2 Nose and throat 
swabs were collected from the fi rst patient seen on 
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Monday, Tuesday and Wednesday each week with 
an ILI of less than 96 hours dur ation. Swabs were 
placed in viral transport medium and were stored 
and transported at 4o C. For each sample the GP 
was asked to record the symptoms, date of onset of 
symptoms, vaccination history and to estimate the 
likelihood of the illness being due to infection with 
an infl uenza virus.

Specimens were tested at PathCentre using in-
house polymerase chain reaction (PCR) assays 
which identifi ed a number of common respiratory 
viruses including infl uenza A, B and C, parainfl uenza 
types 1, 2 and 3, respiratory syncytial virus (RSV) 
and human metapneumovirus (hMPV). In addition 
to PCR testing, samples were inoculated onto two 
tissue culture cell lines [MDCK and human fi broblast 
(HF) cells] for virus culture. Rapid culture of samples 
for infl uenza was carried out by inoculating samples 
onto coverslips seeded with MDCK cells. Tubes 
were spun for 60 minutes at 4o C and then incubated 
at 37o C for two days. Cells were then fi xed in PBS/
acetone and any infl uenza virus isolates were iden-
tifi ed by fl uorescence using FITC-labelled specifi c 
monoclonal antibodies (DakoCytomation).

All infl uenza isolates were sent on dry ice to the WHO 
Collaborating Centre for Reference and Research on 
Infl uenza in Melbourne for full strain analysis.

Other virus isolates (including rhinoviruses, adeno-
viruses, enteroviruses) were identifi ed initially by the 
type of cytopathic effect (CPE) they caused in HF 
cells and this result was confi rmed by PCR.

Routine specimens

Routine samples are received at PathCentre 
through  out the year, from patients with respira-
tory infec tions from both metropolitan and country 
regions throughout Western Australia. If requested, 
these samples were tested for infl uenza and other 
respir atory viruses by the same methods as those 
used for the sentinel GP samples. We collated the 
total number of patients positive, either by PCR 
or virus culture, for infl uenza viruses and included 
these fi gures in the weekly reports. In addition, the 
number of blood samples sent for infl uenza serology 
was also recorded and reported weekly. Respiratory 
serology requests are usually undertaken for adults 
with proven or suspected lower respiratory tract 
infection.

Serologically diagnosed cases (infl uenza comple-
ment fi xation tire of 1:160 or greater) were also 
recorded in order to improve the monitoring of infl u-
enza infections in adults.

Data collection and reporting

Results obtained from the general practitioner 
surveillance program as well as routine infl uenza 
detections from PathCentre and the Princess 
Margaret Hospital for Children were presented in 
the weekly Infl uenza News report that was sent out 
to the Health Department of Western Australia, all 
participating GPs and a number of other interested 
groups. As the number of practices reporting varied 
from week to week, the weekly information on ILIs 
was presented as the number of ILIs per reporting 
practices. Results of infl uenza detections (sentinel 
and routine) from PathCentre were also reported 
weekly to FluNet (available from: http://www.who.
int/GlobalAtlas/home.asp).

Figure 1. Map of Western Australia showing the location of the 2003 sentinel general practices
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Results

Sentinel general practices

A total of 276 samples were sent to PathCentre from 
15 sentinel practices. One practice did not submit any 
samples this season. The ratio of males to females 
was approximately equal (135:141). Although 
19 samples were sent with no date of onset recorded, 
over 97 per cent of the remaining samples were 
taken within the recommended 96 hours of onset of 
symptoms. According to the forms fi lled out by the 
doctors 203/276 (74%) of samples met the proposed 
case defi nition of fever, cough and fatigue. All patient 
samples were included in the analysis.

Infl uenza A virus was detected by PCR in 28.3 per 
cent of the sentinel samples. There was a single 
detection of infl uenza B virus. The positive rate was 
36 per cent among patients who had request forms 
that showed symptoms meeting the case defi nition, 
but only 5.4 per cent for those who did not.

GPs were also asked to comment on their clinical 
impression of the patient and to estimate the likeli-
hood of the patient’s illness being caused by infec-
tion with an infl uenza virus (Table 1). The strength of 
the clinical impression of infl uenza showed a clear 
relationship to the actual infl uenza rates.

Infl uenza activity was substantially higher in 2003 
than in the two previous years (Figure 2). Activity 
was even lower in 1999 and 2000 with reduced 
numbers of samples submitted by sentinel practices 
and only six and 15 infl uenza cases respectively, 
reported from sentinel samples. Infl uenza A activity 
in 2003 was fi rst detected in early July and peaked 
in September and October (Weeks 35 to 39). Infl u-
enza B activity was detected only once. This was 
in the week beginning on 20 October 2003. The 
serology requests showed the fi rst obvious rise but 
this preceded the beginning of the infl uenza sea-
son. Rises in ILI/practice and infl uenza detections 
from sentinel practices occurred 2–3 weeks later 
(Figure 3).

Figure 2. Comparison of infl uenza detections 

obtained from sentinel samples in 2001, 2002 
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Figure 3. Incidence of sentinel GP infl uenza-

like illnesses reporting and infl uenza detections, 

routine infl uenza detections and respiratory 

serology requests during the period of infl uenza 

surveillance, 2003
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Table 1. Analysis of GP estimates of infl uenza virus infections in patients from sentinel practices

Respiratory 

virus detected

Almost certain 

infl uenza

n=67

Probable infl uenza

n=146

Likely infl uenza

n=57

Not stated

n=6

n % n % n % n %

Infl uenza 38 56.7 35 24.0 6 10.5 0 0.0

Other virus 3 4.5 23 15.8 12 21.0 1 16.7

Not detected 26 38.8 88 60.3 39 68.4 5 83.3
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When metropolitan and country areas were anal-
ysed separately (Figure 4) activity peaked in the 
Perth metropolitan area in September (week 35 to 
37) and in late September and October in country 
areas (week 37 to 39).

Infl uenza A virus was detected in patients from all 
age groups but the largest percentage of positive 
samples were found in the 11–30 year age groups 
(43/89, 48%, Table 2).

Infl uenza infection was responsible for the illness in 
32.3 per cent of the unvaccinated (68/211) compared 
with only 12.5 per cent (7/56) of the vaccinated indi-
viduals, i.e. unvaccinated patients with an ILI were 
2.5 times more likely to have infl uenza than were 
vaccinated patients.

Routine samples received at PathCentre

Between 5 May 2003 and 26 October 2003 (the 
period of the surveillance program) there were 
129 detections of infl uenza A and 2 detections of 
infl uenza B in the routine samples received by the 
PathCentre. These showed a time distribution simi-
lar to that shown by the sentinel general practices 
(Figure 4). Outside that period there was minimal 
infl uenza activity, with only fi ve infl uenza A detec-
tions and two infl uenza B detections.

Typing of infl uenza isolates

In 2003 the laboratory referred a total of 111 infl u-
enza virus isolates to the WHO Collaborating Cen-
tre in Melbourne, of which 106 were type A, three 
type B and two could not be recovered. The latter 
were two infl uenza A isolates that were found by 
us to be positive for infl uenza virus, by PCR and 
fl uorescence. Forty-fi ve infl uenza isolates were 
obtained from the sentinel samples and 66 from rou-
tine specimens sent to the PathCentre. Forty-three 
of the sentinel positives were typed as infl uenza A, 
one as infl uenza B and one could not be recovered. 
Of the 66 isolations from routine samples, 63 were 
identifi ed as infl uenza A, two as infl uenza B and one 
could not be recovered. The majority of infl uenza A 
isolates (104/106) isolated in Western Australia in 
2003 were identifi ed as the H3N2 subtype and were 
typed as A/Fujian/411/2002-like, a new variant of 
the A/Moscow strain that circulated in 2002. The 
remaining two isolates typed as A/Moscow/10/99-
like. In 2003 relatively few cases of infl uenza B 
infection were detected in Western Australia and all 
were typed as B/Sichuan.

Figure 4. Timing of detections of infl uenza A 

viruses from both routine and sentinel samples, 
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Table 2. Infl uenza detections in sentinel samples, 2003, by age group and vaccination status

Age 

group

Total 

samples

Infl uenza A Infl uenza B

Positive 

samples

Male Female Vaccination 

history

(Y/N/U)

Positive 
samples

Male Female Vaccination 

history

(Y/N/U)

0–10 28 6 3 3 0/6/0

11–20 46 26 17 9 2/23/1

21–30 43 17 9 8 1/16/0

31–40 53 10 4 6 1/7/2

41–50 28 9 6 3 2/6/1

51–60 32 9 5 4 0/9/0 1 1 0 0/1/0

>60 45 1 1 0 1/0/0

Totals 275* 78 45 33 7/67/4 1 1 0 0/1/0

Vaccination history: N = not vaccinated, Y = vaccinated, U = unknown vaccination status of positive cases.

* Includes one patient of unknown age.
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Other respiratory viruses

In addition to infl uenza A and B, 39 (14%) spec i  mens 
of sentinel samples were positive for a number of 
other respiratory viruses: 5 parainfl uenza, eight RSV, 
11 human metapneumovirus, 17 rhinoviruses and 
one adenovirus. This included three dual infections, 
two with human metapneumovirus and infl uenza A, 
and one with parainfl uenza 3 and infl uenza A.

Overview of the age distribution of infl uenza in 2003

The age distribution of the cases diagnosed as 
part of the sentinel general practitioner surveillance 
(Figure 5) showed a peak in adolescents and young 
adults that was not evident in 2002. Patients seen in 
the sentinel general practices are usually those with 
mild illness who seek attention from general prac-
titioners and who may not necessarily have been 
sampled unless they were part of the surveillance. It 
does not necessarily refl ect infl uenza distribution in 
more severely ill patients who warrant routine test-
ing by their general practitioner or who present to 
hospital. Therefore the age distribution for infl uenza 
cases diagnosed from routine testing by culture, 
PCR or serology was also determined (Figure 6). 
This showed the expected peak in the elderly but, 
like the sentinel practice data, there was a relative 
increase in cases in the younger age groups com-
pared with 2002.

The number of Infl uenza B cases was insuffi cient to 
comment on the age distribution.

Discussion

In 2003 Western Australia experienced the larg est 
infl uenza epidemic for at least fi ve years. Addition ally, 
the season was short resulting in very high numbers 
of cases during the peak weeks. The epidemic was 
predominantly caused by infection with infl uenza A 
H3 Fujian virus. Infl uenza A activity was fi rst detected 
in the Perth metropolitan regions and then appeared 
to spread to country regions of the State. This 
increase in activity in country areas coincided with a 
decline in activity in Perth metropolitan areas.

The fi rst indicator of the winter increase was a rise 
in the number of requests for respiratory serology, 
but this did not correlate with infl uenza activity in 
either sentinel or routine samples. However, there 
was signifi cant RSV and rhinovirus activity detected 
in the routine PathCentre samples at that time (data 
not shown), which may have contributed to a rise 
in adult respiratory illness prior to the infl uenza 
season. The appearance of infl uenza in the sentinel 
samples accompanied by a rise in ILI seemed to give 
the earliest clear indication of the beginning of the 
infl uenza season. All indicators then rose together 
and peaked around the same time, includ ing a sec-
ondary peak in the respiratory serology requests. 
The peak in routine infl uenza detections was slightly 
later than the peak in sentinel infl uenza activity. The 
higher proportion of country samples (which peaked 
later) among the routine positives compared with 
the sentinel positives would explain that difference 
(Figure 4).

Figure 5. Age distribution of patients with 

infl uenza confi rmed by virus detection in 

surveillance samples from sentinel general 
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Figure 6. Age distribution of infl uenza cases 

diagnosed at PathCentre in 2002 and 2003, 

either by virus detection or serology
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The infl uenza A activity in 2003 showed an increase 
in disease in children and young adults compared 
with 2002, and this was seen in both the sentinel 
and routine samples. This may refl ect an altered 
pathogenicity for this strain. Information from the 
following Northern Hemisphere winter indicated a 
possible increase in severe illness in children due 
to infl uenza A/H3 Fujian,3 though this is not yet veri-
fi ed. Also our data is an underestimate of routinely 
diagnosed infl uenza in children, as it does not 
include children diagnosed at our major children’s 
hospital. Therefore it is possible that the magnitude 
of the shift towards disease in children may also be 
underestimated.

The influenza A strain that emerged in 2003 
(A/Fujian/411/2002-like) is an H3N2 drift variant of 
the A/Moscow/10/99-like strain that was circulating 
in 2002. The Australian vaccine for 2003 contained 
the A/Moscow strain and not the new variant and 
there was concern that vaccine-induced protection 
would be reduced for this strain. There was no obv-
ious evidence of this in the GP sentinel data, where 
infl uenza was no more common as a cause of ILI 
in vaccinated individuals than it had been in previ-
ous years. Also a decline in vaccine effectiveness 
would be expected to result in a greater increase in 
illness among highly vaccinated population such as 
the elderly. The age distribution determined from the 
routine diagnostic samples did not show any relative 
increase in infl uenza among the highly vaccinated 
population aged 65 years or over and, in fact a lower 
proportion of cases occurred in those aged 60 years 
or older than in 2002 (Figure 6). However, we do not 
know whether the severity of illness was different. 
While this data is not conclusive, it does not indicate 
any substantial impact from the mismatch between 
the vaccine and the circulating strains.

In 2002 the dominant subtype of infl uenza B had 
been B/Hong Kong, which was included in the Aust-
ralian vaccine for 2003. Relatively few cases of infl u-
enza B infection were detected in Western Aust ralia 
and all were typed as B/Sichuan. In the absence of 
any signifi cant activity it is not possible to speculate 
on the impact of the mismatch between the vaccine 
and the circulating strains.

A number of other respiratory viruses were also 
detec ted in sentinel samples. This was more likely 
to occur if the clinical impression reported by the GP 
was ‘likely’ or ‘probable’, rather than in the ‘highly 
probable’ group. It indicated that a strong clinical 
impression of infl uenza did largely separate infl u  enza 
from other viruses. This may not necessarily apply 
to the same extent in seasons when infl uenza activ-
ity is lower or if the circulating strain causes milder 

illness. As in previous years, rhinoviruses were the 
most common respiratory pathogens besides infl u-
enza. It was interesting to see that hMPV was again 
detected in our surveillance population. The majority 
(8/11) occurred in patients aged 30 years or more, 
and activity occurred throughout the surveillance 
period. Relatively little is known about this virus as it 
was only identifi ed in the past few years.4 It is known 
to cause severe lower respiratory tract infections in 
young children, the elderly and immunosuppressed 
patients5 and these data suggest that, like RSV, it 
circulates in the community as a mild respiratory 
illness of adults.
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Abstract
Infl uenza surveillance in Victoria comprises surveillance of patients with infl uenza-like illness (ILI) 
from sentinel general practices and laboratory based reporting of infl uenza detections, predominantly 
from hospital inpatients. Surveillance of patients with ILI seen by the Melbourne Medical Locum 
Service (MMLS) was conducted for the fi rst time in 2003, when the infl uenza season was characterised 
by a late onset with higher than normal seasonal activity. Infl uenza A (H3N2) was the predominant 
circulating infl uenza virus type, with 99 per cent of sub-typed viruses identifi ed as a drifted strain, A/
Fujian/411/2002-like. Sentinel and hospital laboratory surveillance both indicated low levels of circulat-
ing infl uenza A (H1N1) and infl uenza B. Although the proportion of patients with ILI detected through 
MMLS surveillance was greater than the proportion from sentinel general practices, the ILI pattern 
was comparable between the two surveillance systems. Commun Dis Intell 2004;28:175–180.
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Introduction

Infl uenza surveillance in Victoria comprises ascer-
tainment of patients with infl uenza-like illness (ILI) 
through sentinel general practices and laboratory 
based reporting of infl uenza detections, predomin-
antly from hospital inpatients.1 Laboratory confi rmed 
infl uenza is also notifi ed to Victoria’s Department of 
Human Services. ILI surveillance from the Melbourne 
Medical Locum Service (MMLS) was conducted for 
the fi rst time in 2003.2 The aim of surveillance is to 
facilitate the early detection of infl uenza, defi ne its 
distribution and provide information on circulating 
infl uenza virus strains. The sentinel surveillance pro-
gram is based at the Victorian Infectious Diseases 
Reference Laboratory (VIDRL).

In this report we aim to review the 2003 infl uenza 
season in Victoria and to compare surveillance data 
from sentinel general practices with that from the 
MMLS.

Methods

Infl uenza surveillance was conducted in Victoria for 
22 weeks between 28 April and 28 September 2003 
(weeks 18–39 inclusive).

Sentinel general practice surveillance

Seventy-nine general practitioners (GPs) from 
19 metro politan and 21 rural practices were 
recruited for sentinel ILI surveillance. Practices in 
specifi c locations were targeted to ensure an even 
distri bution throughout metropolitan and regional 
Victoria. GPs were required to report weekly on 
the total number of consultations and the number 
of patients with ILI. The ILI case defi nition of fever, 
cough and fatigue was developed from a review of 
Victorian and Western Australian surveillance data.3 
A standard data collection form was used to record 
age, sex and vaccine status. Data were submitted 
without patient identifi ers.

In addition to surveillance of patients with ILI, GPs 
were asked to collect a nose and throat swab from 
those patients who fulfi lled the case defi nition for 
infl uenza and had presented within three days of 
onset of symptoms. Specimen collection was at the 
discretion of the GP. Information on each patient’s 
vaccination status, symptoms and date of onset 
and the GP’s clinical impression of the likelihood 
of infl uenza (almost certain, probable or less likely) 
was forwarded with each sample.
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Laboratory testing

Specimens were tested at VIDRL using an in-house 
respiratory multiplex polymerase chain reaction 
(PCR) adapted from published assays.4,5,6 This 
assay identifi es infl uenza A (H3N2 and H1N1), 
infl uenza B, adenovirus, picornavirus (enterovirus 
and rhinovirus), respiratory syncytial virus (RSV) 
and parainfl uenza viruses. A small amount of bovine 
viral diarrhoea virus (BVDV) was spiked into each 
specimen prior to RNA extraction to act as a con-
trol for inhibitors of the PCR. When infl uenza virus 
was detected, aliquots of the original specimens 
were forwarded to the WHO Collaborating Centre 
for Reference and Research on Infl uenza for virus 
strain sub-typing. Specimens from outbreaks of 
infl uenza that had been tested at VIDRL were also 
forwarded for sub-typing.

Laboratory surveillance of hospital in-patients

In addition to sentinel practice surveillance, labor-
atory based surveillance of infl uenza was carried 
out by four metropolitan laboratories at The Royal 
Children’s Hospital, Monash Medical Centre, The 
Alfred Hospital and VIDRL (diagnostic specimens 
other than specimens tested as part of surveillance). 
These laboratories reported all infl uenza that was 
identifi ed by virus isolation, direct detection of viral 
antigen or nucleic acid assays.

Data collation and reporting

Rates for ILI were calculated per 100 consultations 
using the total number of weekly consultations as the 
denominator. Consultation and laboratory surveill ance 
data were collected on a weekly basis and reports 
were generated fortnightly. These were dissemin ated 
to participating general practitioners, other inter ested 
health professionals and State and Common wealth 
Departments of Health. Reports were also posted on 
the VIDRL web site (http://www.vidrl.org.au).

The ILI activity was described using a set of thres-
hold values.7 These were defi ned as; baseline 
<0.25 ILI cases per 100 patients/week, which 
refl ects the infl uenza activity for the majority of 
the year; normal seasonal activity 0.25 – <1.5 ILI 
cases per 100 patients/week; higher than expected 
seasonal activity 1.5 – 3.5 ILI cases/100 patients/
week; and epidemic activity above 3.5 ILI cases per 
100 patients/week.

Melbourne Medical Locum Service

In addition to the sentinel general practice surveil-
lance, data were collected for the fi rst time on a 
weekly basis from the Melbourne Medical Locum 
Service, which provides a 24-hour, seven days a 
week medical service to patients within metropoli-
tan Melbourne, although there is no information on 
the representativeness of the patients seen. Most 
locum consultations occur after normal working 
hours and usually involve general practice patients 
with an acute medical problem. Patients are seen 
in their homes. All information, including a list of the 
patient’s presenting symptoms and a fi nal working 
diagnosis from the attending doctor, is routinely 
entered into a database maintained by the MMLS. 
Data were extracted using the working diagnosis of 
‘fl u’ or ‘infl uenza’. MMLS transmitted data electroni-
cally to VIDRL each week.2

Results

Sentinel surveillance

Of the 40 sentinel practices recruited throughout 
metropolitan Melbourne and rural Victoria, 39  pro-
vided data (Figures 1a and 1b), with an average of 
34 practices (85% of those participating) cont ribut-
ing ILI data per week. There were 143,168 consulta -
tions recorded of which 1,277 (0.9%) were for ILI.

The weekly GP consultation rate for ILI peaked at 
higher than normal seasonal activity. ILI activity 
started to rise from week 31, reaching a peak of 
3.4 per 100 patients by week 34 and declining to 
baseline activity by week 39 (Figure 2). Figure 3 
compares the ILI consultation rate in 2003 with the 
rates from 1997 to 2002. This was the fi rst reported 
infl uenza season since 1998 where peak levels were 
higher than the expected normal seasonal activity.

Laboratory testing of specimens from sentinel 

practices

Over the 2003 surveillance period, specimens 
were collected from 540 patients with ILI. Thirty-six 
samples were inhibited and were not included in fur-
ther analysis. Of the 504 non-inhibited specimens, 
184 (37%) were confi rmed as infl uenza. Infl uenza A 
(H3N2) was the predominant virus detected (98% 
of all infl uenza PCR positive specimens) with only 
three (2%) infl uenza B PCR positive specimens.
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Figure 1a. Distribution of sentinel surveillance sites in rural Victoria

Figure 2. General practice surveillance for 

infl uenza-like illness from metropolitan and 

regional sentinel sites, 2003
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Aliquots of all PCR positive infl uenza A and infl u-
enza B specimens were sent to the WHO Collabor-
ating Centre for Infl uenza for virus strain sub-typ-
ing. Of the 115 isolates recovered, 114 (99%) were 
typed as A/Fujian/411/2002-like and one (1%) was 
A/Moscow/10/99-like.

In addition to infl uenza A and B viruses, 65 speci-
mens (13% of all patients with ILI) were PCR positive 
for other respiratory viruses, of which picornaviruses 
and respiratory syncytial virus were the most com-
mon non-infl uenza viruses (Figure 4).

Clinical diagnosis of infl uenza

Sentinel surveillance GPs were asked to forward 
their clinical impression (almost certain, probable or 
less likely) of the likelihood of infl uenza with each 
sample. Perception of certainty of infl uenza diag-
nosis is shown in the Table for the entire infl uenza 
season and for the peak season in the metropolitan 
area only. Over the entire season, it appeared that 
the GPs’ perception of the likelihood of infl uenza 
was not associated with an increase in the labora-
tory confi rmation of infl uenza. However, when the 
analysis was restricted to metropolitan GPs and the 
weeks when ILI activity was highest, the proportion 
of laboratory confi rmed infl uenza increased with the 
GPs’ perception of the likelihood of infl uenza.

During the entire season, for any level of diagnostic 
certainty, the positive predictive value for the diag-
nosis of infl uenza was 37 per cent, but this rose to 
47 per cent when considering only metropolitan GPs 
during the weeks when ILI activity was high.

Patient vaccination status was not analysed as 
status was unknown for 172 (34%) patients and not 
validated for those in whom it was reported.

Table. General practitioner perception of the likelihood of infl uenza by weeks of the surveillance 

season

All general practitioners for the entire infl uenza season

Respiratory virus detected GP certainty of diagnosis

Almost certain

n=191

number (%) 

detected

Probable

n=228

number (%) 

detected

Less likely

n=35

number (%) 

detected

Not stated

n=50

number (%) 

detected

Infl uenza 47 (24.6%) 99 (43.4%) 26 (74.3%) 12 (24.0%)

Other virus 35 (18.3%) 19 (8.3%) 6 (17.1%) 5 (10.0%)

Not detected 109 (57%) 110 (48.2%) 3 (8.6%) 33 (66.0%)

Metropolitan general practitioners only - weeks 31 to 38 inclusive

Respiratory virus detected GP certainty of diagnosis

Almost certain

n=111

number (%) 

detected

Probable

n=136

number (%) 

detected

Less likely

n=15

number (%) 

detected

Not stated

n=23

number (%) 

detected

Infl uenza 64 (57.7%) 57 (41.9%) 5 (33.3%) 9 (39.1%)

Other virus 6 (5.4%) 13 (9.6%) 1 (6.7%) 2 (8.7%)

Not detected 41 (36.9%) 66 (48.5%) 9 (60%) 12 (52.2%)

Figure 4. Sentinel surveillance-PCR results for 
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Outbreaks

Specimens from fi ve outbreaks of respiratory dis-
ease were tested by VIDRL during 2003, of which 
four were confi rmed to be due to infl uenza A (H3N2). 
A/Fujian/411/2002-like infl uenza was detected from 
all outbreak specimens that were forwarded for virus 
strain sub-typing to the WHO Collaborating Centre 
for Infl uenza.

Comparison of sentinel and laboratory 

surveillance

Similar proportions of infl uenza A and infl uenza B 
were detected from sentinel and hospital laboratory 
surveillance. Of the 445 infl uenza detections from 
the four laboratories, 444 (99%) were infl uenza A 
and one (1%) was infl uenza B, compared with 
181 (98%) infl uenza A and 3 (2%) infl uenza B from 
sentinel surveillance. One infl uenza A (H1N1) sub-
type was identifi ed from laboratory surveillance but 
none were identifi ed from sentinel surveillance.

Comparison of sentinel surveillance and laboratory 
surveillance infl uenza positive specimens by age 
shows a higher percentage of surveillance speci  mens 
to be in the 5–35 year age range, whereas the hosp-
ital laboratory surveillance was more likely to identify 
the younger group from 0–4 years (Figure 5).

Melbourne Medical Locum Service

During weeks 18 to 39 of the surveillance period the 
MMLS recorded a total of 25,630 consultations, of 
which 661 (2.5%) were ILI patients. By comparison, 
the sentinel general practitioner surveillance recor-
ded 143,168 consultations, of which 1,277 (0.9%) 
were ILI patients. Although the proportion of patients 
with ILI seen by MMLS was greater than sentinel 
surveillance the ILI pattern was comparable between 
the two surveillance systems (Figure 6).

Discussion

Using threshold levels to describe the ILI activity 
reported from GP sentinel surveillance, the 2003 
infl uenza season was described as higher than 
normal seasonal activity. Like 2000, the infl uenza 
season of 2003 was characterised by initial low 
levels of circulating infl uenza with a late peak. It was 
however, the fi rst reported infl uenza season where 
peak levels reached higher than normal seasonal 
activity since 1998.

The season was characterised by the identifi cation 
of a new strain of A (H3N2) infl uenza. The WHO 
Collaborating Centre for Reference and Research 
on Infl uenza introduced the reference strain of A/
Fujian/411/2002-like for reporting of antigenic anal-
ysis. According to the Centre this is a drift variant of 
A/Moscow/10/99-like strain.8

The 2003 infl uenza season vaccine contained the 
following:9

• A/New Caledonia/20/99(H1N1)–like virus

• A/Moscow/10/99(H3N2)–like virus

• B/Hong Kong/330/2001–virus

Although A/Fujian was not included in the vaccine for-
mulation for 2003, it was thought that the A/Moscow 
vaccine strain would provide some protection from 
A/Fujian infection.8 The WHO Collaborating Centre 
for Reference and Research on Infl uenza reported 
that ‘the A/Fujian-like viruses are still related to the 
A/Moscow-like strain included in the current vaccine 
and the vaccine has been demonstrated to induce 
antibodies to the A/Fujian-like strains, but generally 
at a reduced level. This suggests the possibility that 
there may be some reduction in the protective value 
of the vaccine, however this cannot be quantifi ed.’8

Figure 6. Comparison of metropolitan sentinel 

surveillance and Melbourne Metropolitan 

Locum Service surveillance, 2003
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The GPs’ positive predictive value for infl uenza 
appeared to be lower in 2003 than in most previous 
years.7 Of the 504 patients tested for infl uenza and 
other respiratory viruses, GPs indicated that they 
were almost certain that 191 patients had infl uenza. 
Infl uenza was detected in only 25 per cent of these 
specimens compared to 2002 when the comparable 
rate was 54 per cent. The GPs were rewarded with 
continuing medical education points from the Royal 
Australian College of General Practitioners for par-
ticipation in the sentinel infl uenza surveillance pro-
gram. In 2003 the College introduced a require ment 
that a minimum of fi ve swabs needed to be obtained 
to qualify for these points. This, coupled with a very 
late seasonal peak, may have accounted for the 
decreased rate of detection of infl uenza when GPs 
were confi dent of the diagnosis. We performed a 
restricted analysis of metropolitan GPs in the weeks 
when ILI activity was high because transport to the 
laboratory is faster in the metropolitan area and test-
ing may therefore have been more likely to detect 
infl uenza viral RNA when it was present. In this 
restricted analysis, the proportion of patients with an 
ILI confi rmed to have infl uenza increased with the 
GP’s certainty of the diagnosis. However the one 
GP whose positive predictive rate was 100 per cent 
from six patients was a regional practitioner who 
sent the fi rst nose/throat swab from a patient with 
ILI in week 34, near the peak of ILI activity.

Victorian ILI surveillance has traditionally focused on 
consultations with metropolitan and regional GPs. 
The introduction of the MMLS surveillance for the 
fi rst time this year provided an additional indicator 
of infl uenza activity. Overall the pattern of ILI was 
consistent between the two systems. This had also 
been demonstrated in a retrospective comparison of 
MMLS and sentinel surveillance data.2 As antici pated, 
there was a higher proportion of patients with ILI from 
MMLS. This could be attributed to the different nature 
of the practices and possibly to differing case defi ni-
tions for ILI. Although sentinel general practitioners 
use a specifi c case defi nition, data extracted from 
the MMLS database were based on reference to ‘fl u’ 
or ‘infl uenza’. Collection of surveillance data from 
MMLS will continue all year, whereas the sentinel 
surveillance is only conducted during the infl uenza 
season from May to September. In general, the use 
of MMLS surveillance needs to be tested using the 
same case defi nition as the sentinel surveillance but, 
for determining relative seasonal ILI rates, has the 
potential to simplify what is currently a labour inten-
sive scheme. However collecting specimens from 
patients seen by MMLS GPs proved to be logistically 
diffi cult and it appears that sentinel practitioners will 
continue to be needed for the collection of specimens 
from patients with an ILI.
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Severe acute respiratory syndrome 

surveillance in Australia
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Abstract
In March 2003, the World Health Organization (WHO) issued a global alert recommending active 
worldwide surveillance for severe acute respiratory syndrome (SARS). This paper describes the epidem-
iological features of cases reported by Australian states and territories to the Australian Government 
Department of Health and Ageing between 17 March and 31 July 2003. There were 138 people inves-
tigated for SARS: 111 as suspect and 27 as probable. Five probable cases were reported to WHO after 
review of other possible diagnoses and Australia-specifi c exclusion criteria had been applied. An addi-
tional probable case identifi ed by laboratory testing overseas, but who was not under investigation 
when in Australia, was also reported to WHO. The method by which surveillance for SARS was rapidly 
established provided an opportunity to examine Australia’s planning and preparedness for future res-
piratory disease epidemics such as infl uenza. Commun Dis Intell 2004;28:181–186.
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Introduction

On 12 March 2003, the World Health Organization 
(WHO) issued a global alert about cases of a new, 
highly infectious severe atypical pneumonia referred 
to as severe acute respiratory syndrome (SARS).1 
Thought to have originated in Guangdong province, 
China in November 2002, SARS spread to 27 coun-
tries worldwide and two administrative regions 
of China. Mainland China, Hong Kong Special 
Admin istrative Region of China, Taiwan, Singapore, 
Vietnam and Canada were particularly affected.2

The global alert recommended countries undertake 
appropriate surveillance to detect cases of SARS. 
Symptoms of SARS included high fever (greater 
than 38° C), cough, shortness of breath or breathing 
diffi culties.3 On 16 March 2003 the Joint Executive 
Group, comprised of state and territory members 
from the Communicable Diseases Network Australia 
(CDNA), called by the acting Chief Medical Offi cer, 
commenced daily teleconferences to respond to 
the threat of importation of SARS. An Australian 
government inter-departmental taskforce for 
SARS was established on 28 March 2003. The 
Aust  ralian Government Department of Health and 

Age ing (DoHA) authorised the activation of an 
Incident Room on 4 April 2003 which coordinated 
the national public health response to SARS. This 
report summarises the people under investigation 
as suspected and probable cases of SARS notifi ed 
to DoHA from 17 March to 31 July 2003.

Methods

Case defi nition

During the reporting period of March to July 2003 
the WHO SARS case defi nition was used to 
deter  mine those under investigation.4 A person 
was classifi ed as under investigation as a suspect 
case if they had a history of high fever (greater than 
38° C); and cough, shortness of breath or breathing 
diffi culty; and had resided or travelled in a SARS 
affected area or had contact with a SARS case in 
the 10 days prior to onset of symptoms. A person 
was classifi ed as under investigation as a probable 
case if they met the criteria to be under investigation 
as a suspect case and had evidence of pneumonia 
by chest x-ray or acute respiratory distress syn-
drome or was positive for SARS coronavirus by one 
or more assays.
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Persons investigated as probable or suspect cases 
were excluded if an alternative diagnosis (includ-
ing if there was a clinical response to antibiotic 
treat ment) was made. Cases were also excluded if 
they met Australia-specifi c criteria, which included 
no convincing possibility of exposure (in transit for 
less than 8 hours in an area designated by WHO 
as SARS-affected, and remaining within the airport) 
or—for cases investigated as suspect—the illness 
was mild and self-limiting. The Australia-specifi c 
exclusion criteria—although subjective—were used 
to increase the specifi city of the case defi nition in 
a non-SARS affected country where prevalence 
would be expected to be extremely low, to avoid an 
undue burden on health-care facilities created by the 
excess patient management and respiratory isolation 
required for suspect or probable SARS cases.

Notifi cations

State and territory health authorities raised clinic-
ians’ awareness of SARS by contacting hospitals 
and health alerts to general practitioners; however 
the mech anisms used varied between jurisdictions. 
Cases were initially notifi ed by clinicians to local and 
jurisdictional public health authorities voluntarily, 
although during the surveillance period most juris-
dictions listed SARS as a notifi able disease to make 
reporting mandatory. SARS notifi cations from each 
jurisdiction were reported to DoHA from 17 March 
to 25 July 2003. Data were collected initially by ver-
bal report at daily teleconferences and through a 
nationally developed questionnaire which could be 
submitted by email or facsimile.

Following investigation, persons that met the case 
defi nition for a probable case were reported to WHO. 
Initially, WHO requested that both suspect and prob-
able cases be reported. After 22 March only probable 
cases were reported via the WHO website.

Results

There were 138 persons under investigation for 
SARS notifi ed to DoHA between 17 March and 
31 July 2003. Of these, 111 were investigated as 
suspect cases and 27 were investigated as prob-
able cases (Figure 1).

Six probable cases were reported to WHO; three 
from Victoria, two from New South Wales and one 
from Queensland. One of the probable cases was 
identifi ed by SARS coronavirus serological testing 
overseas. This case was not hospitalised, and was 
not detected or investigated by routine surveillance 
methods for SARS when in Australia.

Eighty-one per cent of the remaining 21 cases init-
ially under investigation as probable cases were 
excluded on the basis of an alternate diagnosis 
(including 9 cases with a clinical response to anti-
biotic treatment) and 19 per cent were excluded on 
the basis of no convincing possibility of exposure. 
One case was excluded for no clearly identifi ed 
reason (Table 1).

Six cases met the case defi nition for suspected 
SARS. The alternate diagnosis of mild self-limiting 
illness accounted for the exclusion of 27 per cent of 
persons investigated as suspect, 44 per cent were 
excluded by other alternate diagnoses. Twenty per 
cent were excluded on the basis of no convincing 
exposure and fi ve people excluded without a spe-
cifi c diagnosis provided.

Figure 1. Persons under investigation for 

severe acute respiratory syndrome and probable 

cases, Australia, 1 November 2002 to 10 July 

2003, by week of onset
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Table 1. Status of persons investigated for severe acute respiratory syndrome

Suspect Probable Total

Final SARS classifi cation 6 6* 12

No convincing exposure 21 4 25

Alternate diagnosis

Cancer 1 1 2

Cellulitis 2 0 2

Chlamydia pneumoniae infection 1 0 1

Chlamydia (unspecifi ed) infection 4 0 4

Chronic obstructive airway disease 1 0 1

Coronavirus infection† 1 0 1

Epstein-Barr virus infection 1 0 1

Exacerbation of asthma 2 0 2

Haemophilus (unspecifi ed) infection 1 0 1

Infl uenza virus (Type A) infection 6 1 7

Infl uenza virus (Type B) infection 2 1 3

Maxillary sinusitis 1 0 1

Measles 1 0 1

Mycoplasma (unspecifi ed) infection 3 1 4

Parainfl uenza virus infection 2 1 3

Pharyngitis 1 0 1

Picornavirus/rhinovirus infection 3 1 4

Respiratory syncytial virus infection 1 1 2

Streptococcus (Group A) infection 1 0 1

Streptococcus pneumoniae infection 3 1 4

Typhoid fever 1 0 1

Unspecifi ed bacterial infection 2 0 2

Unspecifi ed viral infection 1 0 1

Upper respiratory tract infection 4 0 4

Responded to antibiotics 5 9 14

Mild self-limiting illness 28 0 28

Not provided 5 1 6

Total 111 28 139

* Includes probable case identifi ed by serology overseas

† Does not include SARS coronavirus.
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There were persons investigated for SARS in each 
jurisdiction. Notifi cation rates of persons investi-
gated as suspect and probable cases were highest 
in the Australian Capital Territory and the Northern 
Territory respectively (Table 2).

The male to female ratio among persons investi-
gated for SARS was 1.4:1. This ratio was the same 
when stratifi ed into those investigated as suspect 
and probable cases, although the ratio was 0.5:1 
in those who met the case defi nition for a probable 
case. The median age of people investigated for 
SARS was 41 years (range 7 months to 89 years). 
The highest number of people under investigation 
as suspect and probable cases occurred in the 
50–59 year and 0–9 year age groups respectively. 
The 10–19 year age group had the lowest rate of 
people under investigation, both as suspect and 
probable cases (Figure 2). The median age of those 
meeting the case defi nition for a probable case was 
20 years (range 1–45 years).

Of the 138 persons investigated for SARS, 
129 (93%) had cough, 60 (43%) had shortness of 
breath and 44 (32%) reported breathing diffi culty. 
All persons under investigation as probable cases 
reported cough, and there was nearly a twofold 
greater report ing of the other symptoms compared 
to persons under investigation as suspect cases. 
Eighty-one per cent (n=22) of persons investigated 
as probable were hospitalised compared to 62 per 
cent (n=69) of persons investigated as suspect. 
Three of the six probable cases were hospitalised.

The most common SARS-affected areas where per-
sons investigated as a probable case had travelled 
or resided were Singapore (14, 52%) and Hong 
Kong (10, 37%). Four (14%) reported travel history 
to China (1 to Beijing and 3 to Guangdong province) 
and Toronto, Canada. One person investi gated as 
a probable case (4%) each had travelled to Hanoi, 
Vietnam and Taiwan. Contact with a suspect or 
probable SARS case in the 10 days prior to onset 
of symptoms was reported by four persons investi-
gated as suspect cases.

Table 2. Number and rate of persons under investigation for severe acute respiratory syndrome per 

100,000 population, by jurisdiction

Jurisdiction

n Rate

Suspect Probable Suspect Probable

ACT 5 0 1.6 0

NSW 48 10* 0.7 0.2

NT 1 1 0.5 0.5

Qld 14 5 0.4 0.1

SA 7 1 0.5 0.1

Tas 0 1 0 0.2

Vic 26 8 0.5 0.2

WA 10 2 0.5 0.1

Total 111 28

* Includes probable case identifi ed by serology overseas

Figure 2. Rate of persons under investigation 

for severe acute respiratory syndrome and 

probable cases, Australia, by age
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Discussion

Surveillance was a key component of Australia’s 
response to SARS. Through the CDNA, a nation-
ally coordinated approach to surveillance and public 
health management (including airport screening and 
contact tracing) was achieved. However, there were 
several limitations of the surveillance methods used 
including the poor positive predictive value of the 
case defi nition, inconsistencies with reporting and 
lack of data completeness, possible under-reporting 
and subjective exclusion criteria. The global SARS 
outbreak has highlighted changes and enhance-
ments that could be made to current surveillance 
mechanisms for future respiratory disease epidem-
ics such as infl uenza.

The case defi nition for SARS was very broad, 
which, while essential for the identifi cation of cases 
in SARS-affected areas, was probably not specifi c 
enough in non-SARS-affected countries. This was 
recognised by WHO which rescinded its earlier direc-
tive for the reporting of all suspect cases in addition 
to probable cases. In an analysis of various cohorts, 
SARS was serologically or virologically identifi ed in 
26 per cent of cases meeting the WHO case defi ni-
tion for probable SARS in non-SARS affected areas 
compared to 79 per cent in SARS affected areas.5 
The age distribution of people under investigation as 
suspect and probable cases in Australia (Figure 2) 
is very different to that observed in SARS-affected 
countries where there were few cases in children and 
modal age groups were between 20 and 40 years.6,7 
This distribution most likely represents a generalised 
pattern of respiratory disease and travel habits, and 
refl ects the poor positive predictive value of the case 
defi nition in a non-SARS-affected country.

Early clinical signs of SARS mimic many other respir-
atory diseases, and therefore a laboratory-con fi rmed 
diagnosis of an alternative cause was the most defi ni-
tive method of exclusion. Less than half of the people 
under investigation as suspect or probable cases 
were excluded because of an alternative diag nosis 
involving a known aetiology. This highlights ongoing 
diffi culties in determining aetiology for com munity 
acquired pneumonia which remains unknown in up 
to 70 per cent of cases.8 It is highly unlikely whether 
fi ve of the six probable cases in Australia reported to 
WHO actually had SARS: they did not test positive by 
polymerase chain reaction or serology, and were not 
very ill. Conversely, some of the alternate diagnoses 
were not entirely convincing when little was known 
about SARS. Although the validity of some of these 
may be questioned, many were diffi cult to follow 
up and this highlights the ongoing need for better 
communication between clinicians and public health 
authorities.

Reporting of surveillance data from jurisdictions and 
communication with DoHA through teleconferences 
was timely and open. Completion of questionnaires 
by most jurisdictions was also timely, although nat-
ional data collation was diffi cult due to consistently 
slow return of questionnaires by one jurisdiction, use 
of a locally developed data collection form instead of 
the nationally developed form in one jurisdiction, and 
clinical data not always being timely and complete. 
The number of people meeting the criteria to be 
investigated as SARS cases is likely to have been 
under-reported and inconsistent as initial notifi ca-
tions were given voluntarily and listing of SARS as 
a notifi able disease was not uni form across jurisdic-
tions. Furthermore, the drop in number of cases that 
were reported after March (Figure 1) could be indica-
tive of reporting fatigue, but might also be attributed 
to fewer people travelling to affected countries.

In future similar efforts for infl uenza or other respir-
atory disease epidemics, improvements to national 
collation of data could be made by uniform reporting 
methods, in particular by electronic reporting rather 
than by facsimile, and standardised use of the data 
collection form. Linkage of the questionnaire to the 
database to create a one-step data entry process 
could streamline the collection and collation of data. 
Alternatively, reporting could be further streamlined 
by direct online reporting to DoHA from jurisdictions 
or public health units which would also ensure a uni-
form transition to usage of updated data collect ion 
forms.

Lack of completeness of clinical data was an import-
ant issue that highlighted the need to strengthen 
the links between public health and clinical data 
collection, particularly through clear communica-
tion in relation to the division of labour, data that is 
required, and how it can be reported in an easy and 
user-friendly way. It also highlighted the diffi culties 
in obtaining complete clinical and laboratory workup 
for mild respiratory illnesses, especially those that 
are transient and self limiting.

The rapid and extensive allocation of resources 
required for the SARS response has also high-
lighted a need to examine surge capacity at pri-
mary care,9 jurisdictional and national levels. Most 
stakeholders needed to make a substantial and pro-
longed response to SARS at the expense of other 
investigations, programs and routine activities. An 
assessment to estimate the impact of the response 
may assist in a more effi cient future response to an 
infl uenza pandemic which would most likely be far 
greater in magnitude.
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Article

Australia may have been fortunate to avoid a SARS 
outbreak in the early stages of the global epidemic 
when very little was known about it. Careful evalua-
tion of the implementation and method of surveillance 
both here and overseas are required for Australia to 
be well prepared for the possible re-emergence of 
SARS and future global outbreaks of infl uenza and 
other infectious respiratory diseases.
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Abstract
The Australian Gonococcal Surveillance Programme monitors the antibiotic susceptibility of Neisseria 
gonorrhoeae isolated in all Australian states and territories. In 2003 the in vitro susceptibility of 3,772 
isolates of gonococci from public and private sector sources was determined by standardised meth-
ods. Antibiotic susceptibility patterns again varied considerably between jurisdictions and regions. 
Resistance to the penicillins nationally, was 17 per cent but ranged up to 27 per cent in larger urban 
centres. Quinolone resistance in gonococci (QRNG) remained widespread and increased in most states 
but most markedly in Victoria. Nationally, 14.4 per cent of all isolates were QRNG, and most of this 
resistance was at high MIC levels. All isolates remained sensitive to spectinomycin. A small number of 
isolates showed some decreased susceptibility to ceftriaxone (MIC 0.06 mg/L or more) and were concen-
trated in New South Wales. A high proportion of gonococci examined in larger urban centres were from 
male patients and rectal and pharyngeal isolates were common. In other centres and in rural Australia 
the male to female ratio of cases was lower, and most isolates were from the genital tract. In New South 
Wales, the number of available cultures decreased and represented 30 per cent of the national total. In 
Victoria, the number of isolates increased and was 25 per cent of all gonococci examined. Commun Dis 
Intell 2004;28:187–193.
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Introduction

Antimicrobial resistance (AMR) in Neisseria gonorr-
hoeae affects not only the individual patient who 
may fail to be cured by ineffective dosage regimens, 
but also compromises public health efforts aimed 
at control of gonococcal disease through use of 
pro grammatic treatments. Standardised treatment 
protocols for gonorrhoea utilise single dose treat-
ments designed to cure 95 per cent or more of cases.5 
The continuing increase in AMR in gonococci has led 
to the progressive loss of utility of different antibiotic 
classes in recent years. The effectiveness of the 
pen icillins has long been compromised in much of 
Australia and quin olone-based treatment schedules 
have also been discontinued in some jurisdictions 
because of high levels of resistance to these agents. 
The net effect of increasing AMR in gonococci has 
been the decreased use of cheaper oral antibiotics 
and increased use of expensive injectable agents, 
most notably third generation cephalosporin antibiot-
ics, as the agents of choice. Reports of treatment 

failure from Japan with cephems and monobactams 
were accompanied by evidence of raised MICs to 
cefi xime (an oral agent not available in Australia) 
and ceftriaxone in gonococci already resistant to 
quinolones and penicillins.1,2,3 Gonococcal strains with 
these resistances have been detected in Australia.4

Laboratory analyses assist the control and treat ment 
of gonorrhoea by confi rmation of the diag nosis, 
application of typing for gonococcal strain differen-
tiation and provision of antibiotic susceptib ility data. 
Since 1979, the Australian Gonococcal Surveillance 
Programme (AGSP) has monitored the susceptibil-
ity to antibiotics of gonococci isolated throughout 
the country. The AGSP is a collaborative program 
conducted by reference laboratories in each state 
and territory. Data analysed by the program have 
been published quarterly from 1981 and annual 
reports have appeared in Communicable Diseases 
Intelligence since 1996. This report is based on data 
obtained during the 2003 calendar year.
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Methods

The AGSP is a component of the National Neisseria 
Network of Australia and comprises participating 
laboratories in each State and Territory (see ack-
nowledgements). This collaborative network of 
laboratories obtains isolates for examination from 
as wide a section of the community as possible and 
both public and private sector laboratories refer iso-
lates to regional testing centres. The increasing use 
of non-culture based methods of diagnosis has the 
potential to reduce the size of the sample of isolates 
available for testing. Details of the numbers of organ-
isms examined are provided in order to indicate the 
AGSP sample size and not disease incid ence and 
distribution, although some inferences on the latter 
may be also drawn from these data.

Gonococci isolated in, or referred to the partic ipating 
laboratories were examined for antibiotic susceptibil-
ity to the penicillins, quinolones, spectin omycin and 
third generation cephalosporins and for high-level 
resistance to the tetracyclines by a standardised 
methodology.6 The AGSP also con ducted a pro-
gram-specifi c quality assurance pro gram.7 Antibiotic 
sensitivity data were submitted quarterly to a 
coordinating laboratory which collated the results 
and also con ducted the quality assur ance program. 
Additionally, the AGSP received data on the sex 
of the patient and site of isolation of gonococcal 
strains. Where available, data on the geographic 
source of acquisition of antibiotic-resistant isolates 
were included in analyses.

Results

Number of isolates

There were 3,772 gonococcal isolates referred 
to, or isolated in, AGSP laboratories in 2003. The 
source of and site of infection with these isolates 
are shown in the Table. One thousand one hundred 
and sixteen gonococci (30% of the Australian total) 
were isolated in New South Wales, 920 (24.5%) in 
Victoria, 637 (16.9%) in Queensland, 517 (13.8%) 
in the Northern Territory, 343 (9.1%) in Western 
Australia, and 227 (6%) in South Australia with small 
numbers in Tasmania (9) and the Australian Capital 
Territory (3). Of the total, 3,679 remained viable for 
susceptibility testing.

The site of isolation and sex of some infected 
patients was not known.

Nationally, 179 (5%) fewer isolates were received in 
2003 than in 2002. The number of isolates fell by 509 
in New South Wales and 48 in the Northern Territory 
but rose by 226 in Victoria, 95 in South Australia 
and 49 in Queensland. In Western Australia num-
bers were stable in 2003. Numbers in other centres 
remained low.

Table. Source and number of gonococcal isolates, Australia, 2003, by sex, anatomical site and 

state or territory

Site

State or territory

Aust*NSW NT Qld SA Vic WA

Male Urethra 720 294 437 131 614 246 2,449

Rectal 181 2 35 53 152 15 440

Pharynx 101 0 12 28 94 5 240

Other/NS 44 13 13 3 8 4 85

Total 1,046 309 497 215 868 270 3,214

Female Cervix 53 188 128 7 47 69 495

Other/NS 14 17 12 5 5 4 57

Total 67 205 140 12 52 73 552

Unknown Total 3 3 0 0 0 0 6

Total* 1,116 517 637 227 920 343 3,772

* Includes isolates from Tasmania (9) and the Australian Capital Territory (3).

NS Not stated.
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Source of isolates

There were 3,214 strains from men and 552 from 
women, with a male to female (M:F) ratio of 5.8:1, 
only slightly higher than the 5.6:1 ratio for 2002. The 
number of strains from men decreased by 121 and 
from women by 42. The M:F ratio was again high 
in New South Wales (15.6:1) and Victoria (16.7:1) 
where strains were more often obtained from urban 
populations. The lower ratios in Queensland (3.5:1) 
Western Australia (3.7:1), and the Northern Territory 
(1.5:1) refl ected the large non-urban component of 
gonococcal disease in those regions. Male rectal 
and pharyngeal isolates were most frequent in 
South Australia (38% of isolates from men), New 
South Wales (27%) and Victoria (28%). These 
percentages are higher than in 2001 and 2002 but 
also may refl ect clinical sampling practices in those 
States. About 2.5 per cent of isolates are shown as 
being isolated from ‘other’ or unknown sites. These 
included 14 cases of disseminated gonococcal 
infect ion in men (0.4%) and 10 (1.8%) in women. 
Although not all infected sites were identifi ed, isol-

ates from urine samples were regarded as genital 
tract isolates. Most of the other unidentifi ed isolates 
were probably from this source. There were a small 
number of isolates from the eyes of both new-born 
and older infants and also adults, and from pelvic 
and Bartholin’s abscesses in women.

Antibiotic susceptibility patterns

In 2003 the AGSP reference laboratories examined 
3,677 gonococcal isolates for sensitivity to penicillin 
(representing this group of antibiotics), ceftriaxone 
(representing later generation cephalosporins), 
cipro fl oxacin (representing quinolone antibiotics) 
and spectin omycin and for high level resistance to 
tetra cycline (TRNG). As in past years the patterns of 
gonococcal antibiotic susceptibility differed between 
the various states and territories. For this reason 
data are presented by region as well as aggregated 
for Australia as a whole.

Penicillins

Resistance to the penicillin group (penicillin, ampi-
cillin, amoxycillin) may be mediated by the product-
ion of beta-lactamase (penicillinase-producing 
N. gonorrhoeae—PPNG) or by chromosomally-
control led mechanisms (CMRNG).

Chromosomal resistance is expressed as the min-
imal inhibitory concentration (MIC) in mg/L which is 
the least amount of antibiotic which inhibits in vitro 
growth under defi ned conditions. The categorisation 
of strains in Australia in 2003 by penicillin MIC is 
shown in Figure 1. The MIC refl ects the expression of 
multiple and different chromosomal changes present 
in an organism.8 These multiple changes result in 

incremental increases in the MIC and strains are 
classifi ed as fully sensitive (FS, MIC ≤ 0.03 mg/L), 
less sensitive (LS, MIC 0.06 – 0.5 mg/L) or relatively 
resistant i.e. CMRNG (RR, MIC ≥ 1 mg/L). PPNG are 
a separate (resistant) category. Infections with strains 
in the less sensitive or fully sensitive categories usu-
ally respond to therapy with standard treatment regi-
mens with the penicillins. Infections caused by strains 
which are PPNG or in the relatively resistant category 
(CMRNG) usually fail to respond to treat ment with the 
penicillins.

The number (333) and proportion (9%) of isolates 
resistant to penicillin by chromosomal mecha-
nisms, CMRNG, in 2003 was lower than in 2002 
(421, 10.9%) and 2001 (558, 15.3%). Strains of 
this type were concentrated in Victoria where 147 
were detected (16.1% of all isolates) compared with 
76 CMRNG, (11%) in 2002. A small increase in the 
proportion of CMRNG to 4.8 per cent was seen in 
South Australia in 2003. In Western Australia the 
number and proportion of CMRNG (29, 8.9%) was 
little changed from 2002. The number and propor-
tion of CMRNG in Queensland (9, 1.5%) continued 
to decrease compared to 2002, (26 CMRNG, 4.6%) 
and 2001 (101, 17.3%). A large decrease in CMRNG 
was also seen in New South Wales in 2003 when 
130 (11.8%) CMRNG were seen compared with 
2002, (275 CMRNG, 17%). In the Northern Territory, 
four CMRNG strains represented 0.8 per cent of all 
isolates in 2003.

Figure 1. Penicillin resistance of gonococcal 

isolates, Australia, 2003, by region
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The number of PPNG isolated in 2003 (306) was 
32 more than in 2002 and the proportion of all iso-
lates (9%), was also more than the previous year 
(7.1%). Again the distribution of PPNG differed sig-
nifi cantly by region. Western Australia once again 
had the highest proportion of PPNG, (59 PPNG rep-
resenting 18.2% of all gonococci). South Australia 
had 24 PPNG (10.6%), Queensland 56 (9.1%) and 
Victoria 76 (8.3%). New South Wales had the high-
est number of PPNG (78, 7%) The 11 PPNG in the 
Northern Territory represented 2.3 per cent of all iso-
lates there. Two PPNG were found in Tasmania but 
none in the Australian Capital Territory. Information 
on the geographic location of the acquisition of 
PPNG was available for only 80 of the 306 infec-
tions and most data were from New South Wales 
and Western Australia. In Western Australia, local 
acquisition was prominent (30 of 39 cases) and 
in New South Wales overseas acquisition was 
recorded in 26 of 40 cases. Cambodia, China, Fiji, 
Hong Kong, Indonesia, Papua New Guinea, the 
Philippines, Thailand, Viet Nam, the United States 
of America and the United Kingdom were identifi ed 
as countries of PPNG acquisition.

Ceftriaxone

No instance of treatment failure following a 250 mg 
dose of ceftriaxone and attributable to altered MICs 
has been described in Australia to date. However 
in 2001, a small number of strains in a few states 
showed a small increase in ceftriaxone MICs. In 
2002, there were 21 gonococci with ceftriaxone 
MICs > 0.03 mg/L isolated in Australia. In 2003, 
this number declined to a total of 10 with seven of 
these in New South Wales, two in South Australia 
and one in Queensland. Isolates were usually 
also resistant to quinolones and penicillins, but 
spectinomycin sensitive.

Spectinomycin

All isolates were susceptible. Resistance most often 
occurs as a result a single step ribosomal change.

Quinolone antibiotics

Gonococcal resistance to the quinolone antibiotics 
is mediated only by chromosomal mechanisms so 
that incremental increases in MICs are observed. 
The AGSP uses ciprofl oxacin as the representa-
tive quinolone and defi nes altered resistance as an 
MIC of 0.06 mg/L or more. Treatment with currently 
recommended doses of 500 mg of ciprofl oxacin is 
effective for strains with a lower level of resistance, 
(0.06 – 0.5 mg/L) in about 90 per cent of cases, but 
lower doses of the antibiotic will more often result 
in treatment failure. At higher levels of resistance 
(1 mg/L or more), treatment failure occurs in about 
60 per cent of cases The proportion of treatment fail-

ures increases exponentially as MICs rise, even if 
higher dose regimens are used. Currently gonococci 
with MICs up to 16 and 32 mg/L are being seen in 
Australia.

In 2003, a total of 529 (14.4%) gonococci had some 
level of resistance to quinolones (QRNG) (Figure 2) 
an increase over the 389 (10%) recorded in 2002 
but less than the 638 (17.5%) seen in 2001. Most 
QRNG (452, 85% ) had resistance at a high level 
(MICs ≥  1 mg/L).

The highest proportion of QRNG was seen in Victoria 
where the 237 QRNG were 26 per cent of the total 
number examined. This is a substantial increase in 
both the number (98) and proportion (14%) of QRNG 
seen in Victoria in 2002. In New South Wales there 
were 159 QRNG (14.4%), in South Australia 24 
(10.6%), Western Australia 30 (9.2%) and in 
Queensland 69 (11.1%). In other jurisdictions the 
numbers of QRNG were low (Northern Territory, 6; 
Tasmania, 3; Australian Capital Territory, 1).

Information on acquisition of QRNG was available in 
110 of the 529 cases. In New South Wales, 41 infec-
tions were acquired locally and 41 overseas, but 
in Western Australia only seven of 28 cases were 
acquired locally. Overseas acquisition was from 
many sources. In addition to the countries listed 
above for PPNG acquisition, QRNG were acquired 
from contacts in Malaysia and Singapore.

Figure 2. Percentage of gonococcal isolates 

which were less sensitive to ciprofl oxacin or 

with higher level ciprofl oxacin resistance and all 

strains with altered quinolone susceptibility, by 

region, Australia, 2003
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High level tetracycline resistance

The spread of high level tetracycline resistance in 
N. gonorrhoeae (TRNG) is examined as an epidem-
iological marker even though tetracyclines are not a 
recommended treatment for gonorrhoea. There was 
an upsurge in TRNG isolation in 2002 when 442 
(11.4%) strains of this type were detected nationally. 
In 2003, the number (411) and proportion (11.2 %) 
of TRNG detected throughout Australia was little 
changed. Most TRNG were found in New South 
Wales (125, 11.3% of isolates). Western Australia 
(79, 24%) again had the highest proportion of TRNG. 
The proportion of TRNG in Queensland (69 isolates, 
11.1%) and Victoria (106 isolates, 11.6%) was sim-
ilar to that in New South Wales. Lower numbers 
were found in South Australia (17) and the Northern 
Territory (11) and single isolates of TRNG were found 
in Tasmania and the Australian Capital Territory.

Discussion

The examination of the susceptibility of gonococci is 
undertaken principally to determine the patterns of 
susceptibility of prevalent gonococci to those antibio-
tics currently recommended for single-dose treat-
ment. The WHO recommends that once resistance 
to an antibiotic has reached a level of fi ve per cent, 
then use of that agent should be discontinued. Before 
surveillance can be reliably performed, a number of 
technical obstacles that arise from the fastidious 
nature of the gonococcus need to be overcome. 
These include the need for specialised isolation and 
testing methods and that a suffi cient number of isol-
ates are examined. The AGSP adopted standardised 
methods from its inception and conducts a program-
specifi c quality assurance survey. The number of 
isolates available in Australia in 2003 remained suf-
fi cient for the purpose of detecting resistance at the 
fi ve per cent level. The limitations of culture-based 
diagnosis, especially in remote settings, decreases 
the number of gonococci available for testing so that 
the AGSP currently examines all isolates available to 
its members, rather than a sample of these isolates. 
The increasing use of non-culture based methods 
for the diagnosis of gonorrhoea also decreases the 
number of gonococcal isolates available for testing. 
A continuing commitment to maintenance of culture-
based systems is required for the purposes of AMR 
surveillance, while molecular methods for gonococcal 
susceptibility testing remain problematic.9

The wider introduction of nucleic acid amplifi cation 
testing for diagnostic purposes has also meant that 
analysis of comparative rates and trends in gonorr-
hoea, is now more diffi cult. However some import ant 
inferences can be drawn from ancillary inform ation 
obtained by the AGSP, most notably that on sites of 
infection and the ratio of disease in men and women. 
In 2003, although the overall number of isolates 
was little altered from previous years, a change in 
the number of isolates in New South Wales and 
Victoria was notable. While the number of isolates 
from New South Wales, which had progressively 
increased over a number of years, declined in 2003 
to 1,100 from a peak of 1,600 in 2002, in Victoria 
the number of gonococci examined increased to 
900 from the 700 seen in both 2002 and 2001. As 
a consequence, the New South Wales gonococci 
decreased as a proportion of all Australian isolates 
from 40 per cent in 2002 to 30 per cent in 2003 while 
the Victorian percentage increased from 18 per cent 
to 25 per cent. The reasons for these alterations in 
numbers in New South Wales and Victoria remain 
uncertain. In both States, gonorrhoea continued to 
be concentrated in homosexually active males. In 
New South Wales the ratio of isolates from men and 
women was unaltered and rectal and pharyngeal 
isolates from men were again prominent—27 per 
cent of all male isolates in both 2003 and 2002. In 
Victoria, the ratio of isolates from men and women 
increased to 16.7:1 from 10.5:1 in 2002 and the 
proportion of rectal and pharyngeal isolates in men 
also increased from 23 per cent to 28 per cent.

Considerable regional variation in susceptibility of 
gonococci to antibiotics was again observed in Aust-
ralia in 2003. Previous AGSP data has demonstrated 
that antibiotic resistant gonococci are more prevalent 
in larger urban centres than in rural centres.4 Because 
of these pronounced regional differences in patterns 
of AMR in gonorrhoea in Australia, standard treat ment 
regimens are best derived from a consideration of 
local patterns of susceptibility rather than aggregated 
national data.

Oral penicillins remain the mainstay of treatment in 
rural settings in a number of jurisdictions and pat-
terns of resistance to the penicillins altered little in 
2003. In the Northern Territory, both CMRNG and 
PPNG rates were low. In contrast, penicillin resist-
ance continues at a high rate in urban centres in 
2003 and penicillin resistance in New South Wales, 
Victoria, South Australia, Queensland and Western 
Australia ranged between 10 and 27 per cent. In 
Victoria and New South Wales, most of this resist-
ance was chromosomally mediated, but in Western 
Australia, South Australia and Queensland PPNG 
were prominent.
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Patterns of quinolone resistance have shown con-
siderable volatility over a number of years. Until 
1999, QRNG were particularly concentrated in 
homo sexually active males in New South Wales and 
Victoria and the QRNG were predominantly in the 
lower MIC range (0.06–0.,5 mg/L). In 2001 QRNG 
were more widely dispersed through all centres in 
Australia, had higher MICs and heterosexual spread 
was more pronounced. This trend to higher levels of 
MICs in QRNG continued in 2002 and about 80 per 
cent of all QRNG, equivalent to eight per cent of 
all gonococci in Australia, had MICs in the higher 
range (1–32 mg/L). In 2003, a further upward shift 
in quinolone resistance in gonococci was observed. 
More QRNG were detected (14.5% of all gonococci 
examined) and one in eight of all gonococci in 
Australia were resistant at an MIC of 1 mg/L or more 
of ciprofl oxacin. Most of this increase in QRNG 
occurred in Victoria. The number of QRNG there 
increased from 98 to 237 and QRNG as a proportion 
of all gonococci doubled in 2003. Smaller increases 
in the numbers of QRNG detected occurred in South 
Australia, New South Wales and Queensland, with 
a slight decline in Western Australia. Acquisition 
data on QRNG were diffi cult to obtain, but sustained 
domestic transmission remained important in New 
South Wales. There was a signifi cant rate of acquis-
ition of QRNG from countries close to Australia 
where rates of QRNG remain very high.10 Use of 
quino lones, including more recently available mem-
bers of this group, are unsuitable for the treatment 
of individuals who acquire gonorrhoea overseas.

Repeated attention has been drawn to the appear-
ance of gonococci with decreased susceptibility to 
third generation cephalosporin antibiotics in recent 
AGSP reports. While it is emphasised that no treat-
ment failures have been documented in Australia 
with gonorrhoea treated with ceftriaxone when a 
250 mg dose was used, reports from Japan have 
confi rmed treatment failures with other oral third 
generation agents including cefi xime.11 Labor atory 
data indicated that these treatment failures in Japan 
were accompanied by increased MICs with mosaic 
penA genes in the gonococci.3 These gonococci 
were also resistant to penicillins and quinolones and 
their presence has been reported in regional sur-
veys and elsewhere.10,12 The AGSP uses the Japan-
ese isolates for comparative purposes. Gonococci 
encoun tered in Australia have characteristics similar 
to those reported in Japan. In 2003 these isolates 
were 10 in number from apparently sporadic cases 
and MICs did not increase over the values seen 
in 2001 and 2002. If treatment failure of any type 
of gonorrhoea with any cephalosporin antibiotic is 
suspected, intense efforts should be made to obtain 
cultures of the organism for formal susceptibility 
testing in a National Neisseria Network laboratory. 

All gonococci tested in Australia in 2003, including 
those with altered cephalosporin susceptibility, were 
susceptible to spectinomycin.

There is little cause for complacency in the current 
AGSP data. The incidence of antibiotic resistance 
in N. gonorrhoeae shows no evidence of a decline, 
and resistance to commonly used agents is at levels 
that require continuing surveillance to ensure that 
optimal antibiotic treatment is available for both indi-
vidual case management and disease control.
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Abstract
This tenth report by the National Neisseria Network, a nation-wide collaborative laboratory program, 
describes 494 laboratory-confi rmed cases of meningococcal disease in Australia, diagnosed in 2003. 
The phenotypes (serogroup, serotype and serosubtype) and antibiotic susceptibility of 303 isolates of 
Neisseria meningitidis from invasive cases of meningococcal disease were determined, and an addi-
tional 191 cases were confi rmed by non-culture-based methods. The age distribution of invasive 
meningococcal disease showed a typical primary peak in those aged four years or less which was pre-
dominantly serogroup B meningococci. A secondary peak in adolescents and young adults contained 
a larger proportion of serogroup C infections. Nationally, the majority of isolates were serogroup B 
(183 isolates, 60.4%) or serogroup C (102 isolates, 33.6%) meningococci. The number of serogroup C 
isolates in Victoria decreased from 72 in 2002 to 33 in 2003 and in Tasmania the number of serogroup C 
isolates decreased from 14 to fi ve. Smaller decreases in serogroup C isolate numbers were recorded 
in most other jurisdictions but the number increased in the Australian Capital Territory from four 
to seven isolates. Serogroup B isolate numbers also decreased nationally but by a smaller amount. 
However in South Australia serogroup B infections more than doubled, and there were also increases 
in the Northern Territory and Australian Capital Territory. The serogroup C phenotype C:2a:P1.4 
remained prominent in Victoria but elsewhere in Australia it was detected only in low numbers. About 
two thirds of all isolates showed decreased susceptibility to the penicillin group of antibiotics (MIC 0.06 
to 0.5 mg/L). A single isolate from the Australian Capital Territory was penicillin resistant at 1 mg/L 
and two, one each from South and Western Australia were rifampicin resistant. Commun Dis Intell 
2004;28:194–206.
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Introduction

The National Neisseria Network (NNN) is a collabor-
ative national program of reference laboratories in 
each state and territory of Australia. NNN provides 
surveillance data relevant to the public health control 
of invasive meningococcal disease (IMD), namely 
diagnosis, antimicrobial resistance surveillance, and 
organism typing, including both isolate-based and 
non-culture derived methodologies. The fi rst reports 
from the meningococcal surveillance program, 
which began in 1994, relied on data derived from 
examination of isolates from culture-positive cases 
of IMD, in particular, their phenotype and antibiotic 
susceptibility. Increasingly, data derived from non-
culture-based methods, notably the genotype and 
diagnoses based on nucleic acid amplifi cations 
assays (NAA), have been included. The information 
is provided to supplement that from clinical notifi -
cation schemes.

During 2003, a publicly funded program to vac-
cinate children and adolescents with serogroup C 
conjugate vaccine, commenced in Australia, but at 
different times in different States and Territories. This 
report analyses information gathered by the NNN on 
laboratory-confi rmed cases of IMD in the calendar 
year 2003. The format of previous annual reports 
published in Communicable Diseases Intelligence1–9 

has been followed for comparative purposes, but this 
report includes additional data on IMD diagnosed by 
non-culture methods.

Methods

The NNN is a long term collaborative program for the 
laboratory surveillance of the pathogenic Neisseria, 
Neisseria meningitidis and N. gonorrhoeae.1–10 A 
network of reference laboratories in each state and 
territory (see acknowledgements) performs and 
gathers laboratory data on cases of IMD throughout 
Australia.



CDI Vol 28 No 2 2004 195

Australian Meningococcal Surveillance Programme, 2003 Annual report

Isolate-based surveillance

Each case was based upon isolation of a meningo-
coccus from a normally sterile site and defi ned as 
IMD according to Public Health Laboratory Network 
defi nitions. Information on the site of infection, the 
age and sex of the patient and the outcome (sur-
vived/died) of the infection was sought. The isolate-
based subset of the program categorises cases on 
the basis of site of isolation of the organism. Where 
an isolate is grown from both blood and cerebrospinal 
fl uid (CSF) cultures in the same patient, the case is 
classifi ed as one of meningitis. It is recognised that 
total number of cases, and particularly the number of 
cases of meningitis e.g. where there was no lumbar 
puncture or else where lumbar puncture was delayed 
and the culture sterile, is underestimated. However, 
the above approach has been used since the begin-
ning of this program and is continued for comparative 
purposes.

Phenotyping of invasive isolates of meningococci 
by serotyping and serosubtyping was based on 
the detection of outer membrane protein (porin) 
antigens using a standard set of monoclonal antibod-
ies obtained from the National Institute for Public 
Health, The Netherlands. Increasingly, sequencing 
of products derived from amplifi cation of the porin 
genes porA and porB has been used to supplement 
and supplant serotyping analyses based on the use 
of monoclonal antibodies. For the purposes of con-
tinuity and comparability, the typing data from both 
approaches has been unifi ed in the accompanying 
tables by converting sequence data to the more 
familiar serotyping/serosubtyping nomenclature.

Antibiotic susceptibility was assessed by determining 
the minimal inhibitory concentration (MIC) to antibio-
tics used for therapeutic and prophylactic purposes. 
This program uses the following parameters to defi ne 
the various levels of penicillin susceptibility/resist-
ance when determined by a standardised agar plate 
dilution technique.10

sensitive  MIC ≤ 0.03 mg/L;

less sensitive MIC 0.06 – 0.5 mg/L;

relatively resistant MIC ≥ 1 mg/L.

Strains with MICs which place them in the category 
of ‘sensitive’ or ‘less sensitive’ would be considered 
to be amenable to penicillin therapy when used in 
currently recommended doses. However precise 
MIC/outcome correlations are diffi cult to obtain 
because of the nature of IMD.

Non-culture-based laboratory-confi rmed cases

Increasingly, additional laboratory confi rmation of 
sus pected cases of IMD is made available by means 
of non-culture-based methods including NAA and 
serological techniques. NAA testing is essentially 
by polymerase chain reaction techniques11 and has 
been progressively introduced in the different juris-
dictions. Data from the results of these investiga tions 
were included for the fi rst time in the 1999 report. 
The serological results are based on results of tests 
performed using the methods and test criteria of 
the Manchester Public Health Laboratory Service 
reference laboratory, United Kingdom, as assessed 
for Australian conditions.12–14 Where age, sex and 
outcome data for patients with non-culture-based 
diagnoses are available these were also recorded. 
The site of a sample of a positive NAA is also used 
to defi ne the clinical syndrome. This separation is 
not possible for cases diagnosed serologically.

Results

Number of isolates from culture-confi rmed 

cases

A total of 303 invasive isolates of meningococci were 
examined in 2003, 90 less than the 393 examined 
in 2002, and 35 less than the 338 seen in 2001. The 
decrease in the number of isolates in 2003 was prin-
cipally due to the lower number of culture positive 
cases in Victoria where there has been considerable 
volatility in the number of isolates in recent years. 
In 2001 in Victoria, there were 77 culture positive 
isolates, and 129 in 2002, decreasing again to 
69 (22.6% of all isolates in Australia) in 2003. The 
number of isolates in Tasmania (10, 3%) was half 
that recorded in 2002. Smaller decreases in numbers 
were also seen in New South Wales (93, 30%, from 
110 in 2002), Western Australia (25, 9%, from 35) 
and Queensland (69, 20%, from 76). The number 
of culture-positive cases in the Australian Capital 
Territory (11, 3%) and the Northern Territory (7, 2%) 
both increased from the fi ve seen in each jurisdiction 
in 2002 and in South Australia the number almost 
doubled from 13 to 25, (9%) (Table 1).

Seasonality

Fifty-six (19%) of cases occurred between 
1 January and 31 March, 57 (19%) between 
1 April and 30 June, 111 (36%) between 1 July and 
30 September and 79 (26%) between 1 October 
and 31 December. A winter peak of meningococcal 
disease is usual.
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Age group

The age distribution of patients infected with invasive 
isolates in each state and territory is shown in Table 2. 
Nationally, the peak incidence of meningococcal dis-
ease was again in those aged four years and under. 
Those aged less than one year or in the 1–4 year 
age group accounted for 40 (13.2%) and 53 (17.5%) 
cases respectively. The combined total of culture 
positive cases in these two groups (93) is less than 
that in 2002 (108). However, these two age groups 
comprised a slightly higher proportion of all cases in 
2003. A secondary disease peak is also usual in the 
15–19 year age group. The total of 52 cases (17.1%) 
in this age group in 2003 was substantially less than 
the 95 (24.2%) seen in 2002, but almost the same 
as the 54 cases (16%) recorded in 2001. The total of 
35 cases (11.5%) in those aged 20–24 years was the 
same proportion as the 45 cases seen in 2002. Those 
aged 15–24 years together accounted for 87 (28.6%) 
cases, that is, almost the same proportion as the four 
years and under age group.

Serogroup, serotype and serosubtype 

(phenotype) distribution

The distribution of the isolates by serogroup is shown 
in Tables 1 and 2. Nationally, 183 sero group B iso-
lates represented 60.4 per cent of all strains, lower 
in number, but an increase in the proportion of all 
cases when compared with 2002 data (210 cases, 
53.5%). The 102 serogroup C strains isolated (33.6% 
of all cases) was a substantial decrease in both the 
number and proportion seen in recent years. In 
2002, there were 162 serogroup C cases (41.2% of 
all culture positive IMD), while in 2001 there were 
122 serogroup C isolates (36%) detected and in 
2000, 128 (33%) isolates. The other culture positive 
cases were serogroup W135 (5, 1.6%), serogroup Y 
(10, 3.3%) and a single case of serogroup A IMD 
from Queensland.

When data were disaggregated by state and terri-
tory, some differences in disease distribution were 
again noted and changes in patterns observed in 
recent years were recorded. Serogroup B mening o-
cocci predominated in Western Australia (22, 88%), 
the Northern Territory (6, 86%), and New South 
Wales (61, 66%). While these proportions differ 
little from data obtained in 2002, the number of 
strains iso lated was less in 2003. In South Australia, 
serogroup B isolates also predominated with an 
increased number of 20 strains representing 80 per 
cent of all meningococcal isolates. In Victoria (33 iso-
lates, 48%) and Tasmania (5, 50%) the number of 
serogroup B strains isolated decreased in 2003 
but was higher as a proportion of all meningococci 
grown. In Queensland, both the number (33) and 
proportion (52%) of serogroup B strains detected 
decreased.

The number of serogroup C isolated nationally 
decre ased from 162 in 2002 to 102 in 2003 and as 
a proportion of all culture positive cases of IMD from 
41 per cent to 34 per cent. The largest reduction in 
the number of serogroup C isolates was in Victoria 
where 33 strains were isolated in 2003 and 72 in 
2002. Serogroup C strains were 48 per cent of all 
Victorian isolates in 2003 and 55 per cent in 2002. 
The number of serogroup C strains also decreased 
in all other jurisdictions except the Australian Capital 
Territory. In the Australian Capital Territory the num-
ber of strains rose from four in 2002 to seven in 2003. 
The other notable reduction in the number of sero-
group C isolates was in Tasmania, from 14 iso lates 
in 2002 to fi ve in 2003. In other states, the reduction 
in serogroup C isolates from 2002 fi gures was more 
modest. In New South Wales the 25 isolates (27%) 
were nine fewer than in 2002 and in Queensland, 
the Northern Territory, South Australia and Western 
Australia the reduction in the number of serogroup C 
isolates from 2002 was one or two only.

Table 1. Neisseria meningitidis isolates, Australia, 2003, by serogroup and state or territory

State or 

territory

Serogroup Total

B C A Y W135 NG*

n % n % n n % n % n n %

ACT 3 27 7 63 0 0 0 1 10 0 11 3.4

NSW 61 66 25 27 0 5 5 1 1 1 93 30.4

NT 6 86 0 0 0 1 14 0 7 2.3

Qld 33 52 28 44 1 1 4 0 0 63 20.6

SA 20 80 2 8 0 1 4 1 4 1 25 9.2

Tas 5 50 5 50 0 0 0 0 10 3.3

Vic 33 48 33 48 0 2 3 1 1 0 69 22.6

WA 22 88 2 8 0 1 4 0 0 25 8.2

Australia 183 60 102 34 1 10 3 5 1.5 2 303 100

* Not viable for serogrouping or not serogroupable.
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Table 2. Serogroup B and C meningococcal isolates, Australia, 2003, by state or territory

State or 

territory

Age group (years) Total

<1 1–4 5–9 10–14 15–19 20–24 25–44 45–64 65+ NS

ACT Total 0 1 1 2 4 0 0 2 1 0 11

B 0 0 1 1 0 0 0 1 0 0 3

C 0 1 0 1 4 0 0 1 0 0 7

NSW Total 18 20 5 3 14 5 11 8 9 0 93

B 15 19 2 2 7 1 6 6 3 0 61

C 3 1 3 1 5 4 5 1 2 0 25

NT Total 2 1 1 0 0 0 2 1 0 0 7

B 2 1 1 0 0 0 1 1 0 0 6

C 0 0 0 0 0 0 0 0 0 0 0

Qld Total 8 3 4 4 14 10 8 8 4 0 63

B 8 1 2 1 8 4 5 3 1 0 33

C 0 2 1 2 6 6 3 5 3 0 28

SA Total 3 7 0 2 5 3 2 0 3 0 25

B 2 7 0 2 4 1 2 0 2 0 20

C 0 0 0 0 0 2 0 0 0 0 2

Tas Total 0 3 1 0 1 1 3 0 0 1 10

B 0 1 0 0 1 1 1 0 0 1 5

C 0 2 1 0 0 0 2 0 0 0 5

Vic Total 6 8 3 4 10 14 10 10 4 0 69

B 4 6 2 2 6 7 2 2 2 0 33

C 1 2 1 2 4 6 8 7 2 0 33

WA Total 3 10 2 0 4 2 2 1 1 0 25

B 3 9 2 0 2 2 2 1 1 0 22

C 0 0 0 0 2 0 0 0 0 0 2

Australia n 40 53 17 15 52 35 38 30 22 1 303

% 13.2 17.49 5.6 4.9 17.1 11.55 12.54 9.9 7.26 0.33

Serogroup B
Australia

n 34 44 10 8 28 16 19 14 9 1 183

% 18.5 24.04 5.56 4.37 15.3 8.79 10.38 7.65 4.91 0.54 60.39

Serogroup C  
Australia

n 4 8 6 6 21 18 18 14 7 0 102

% 3.92 7.84 5.88 5.88 20.58 1.64 17.64 13.72 6.86 0 33.66

Other 
Australia

n 2 1 1 1 3 1 1 2 6 0 18

5.94

NS Not stated.

cent of the 32 isolates and the 12 serogroup C 
strains 38 per cent. There were 87 isolates in those 
aged 15–24 years in 2003 of which 44 (50.5%) were 
serogroup B and 39 (44.8%) were serogroup C. In 
2002, there were 140 isolates in this age group of 
which 60 (43%) were serogroup B and 73 (52%) 
were serogroup C. In older age groups serogroup B 
(42) and serogroup C (39) isolates were in about 
equal numbers nationally.

Serogroup distribution was typically age-associated, 
with serogroup B disease concentrated in younger 
age groups and serogroup C infections increasing 
as a proportion of all isolates in adolescents and 
young adults (Table 2). In 2003, 78 of 93 (84%) 
iso lates in those aged less than four years were 
sero group B and the 12 serogroup C isolates com-
prised 13 per cent of cultures nationally in this age 
group (Figure 1). In those aged 5–14 years, 18 sero-
group B meningococcal cultures represented 56 per 
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Jurisdictional differences in the distribution of 
sero  group B and C meningococcal isolates were 
also evident in 2003 with notable changes in the 
15–24 year age groups when compared with 2002 
data (Table 2). In all centres except Tasmania and 
the Australian Capital Territory serogroup B mark  edly 
pre dominated in those aged four years or less. In 
Western Australia, South Australia and the Northern 
Territory, serogroup B isolates predominated in most 
age groups. In New South Wales, serogroup B was 
especially prominent in these younger age groups 
in that only four of 38 cases were of serogroup C. 
A distinct shift in the number and proportion of 
serogroup C isolates was observed in the adolescent 
and young adult (15–24 year) age group in Victoria. 
In 2002, 35 of 56 (62%) isolates in this age group 
were serogroup C whereas in 2003, 10 of 24 (42%) 
isolates were serogroup C. In Queensland however, 
the number and proportion of serogroup B and C 
isolates in the 15–24 year age group was identical 
in both years.

Considerable phenotypic heterogeneity amongst 
invas  ive isolates was again present. The pre-
dominant sero types/serosubtypes in each state 
and territory are shown in Table 3. Serogroup B 
meningococci are in general more heterogeneous, 
but also more diffi cult to characterise by serological 
methods and a number could not be phenotyped. 
Twenty-fi ve isolates of the B:4:P1.4 phenotype were 
identifi ed in Victoria, New South Wales, Queensland 
and the Australian Capital Territory. Historically, the 
other common phenotype circulating has been B:15:
P1.7 but only nine strains of this type were seen, 
seven of them in New South Wales. Of interest were 
four B serotypes of 2a or 2b, all with a separate 
serosubtype. These serotypes are more often seen 
in serogroup C organisms. If these subtypes become 
more common, extensive genotypic investigation 
would be warranted.

Figure 1. Number of serogroup B and C 

isolates, Australia, 2003, by age
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All except one of the typeable serogroup C isolates 
was of serotype 2a. Phenotype C:2a:P1.4, promi-
nent in Victoria in recent years, was again com-
monly seen and 29 of the 33 serogroup C strains 
were of this phenotype. There were 10 such isolates 
in Victoria in 1999, 24 in 2000, 19 in 2001 and 55 in 
2002. The same phenotype was also seen in most 
other jurisdictions. In the Australian Capital Territory 
and Tasmania this subtype was seen exclusively in 
those strains fully phenotyped, but was only found 
infrequently in Queensland and New South Wales. 
Serotype 2b strains were rare.

Site of isolation

There were 55 isolates from CSF either alone or with 
a blood culture isolate and 238 from blood cultures 
alone. There were seven isolates from synovial fl uid 
and one each from skin, eye and peritoneum. Trends 
in relative rates of isolation have been followed in 
these reports (Figure 2). The ratio of CSF isolates to 
blood culture isolates was 0.23:1, the same as in 2002 
but lower than that recorded in preceding years.

Outcome data for cases with sterile site 

isolates

Outcome data (survived or died) were available for 
214 of the 303 patients from whom isolates were 
obtained (71%). Sixteen deaths were recorded in 
this group (7.5%) (Table 4). Outcomes were avail-
able for 123 (67%) serogroup B infections and 
76 (75%) serogroup C infections. There were 5 (4%) 
deaths in serogroup B infections and 11 (14.4%) in 
serogroup C infections.

Figure 2. Numbers of meningococcal isolates 

from cerebrospinal fl uid and blood culture, 

Australia, 1994 to 2003
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Table 3. Commonly isolated serotypes and serosubtypes and phenotypes of Neisseria meningitidis of 

interest, 2003, by state or territory

State or territory Serogroup B Serogroup C

Serotype n Serosubtype n Serotype n Serosubtype n

ACT 4 1 1.4 1 2a 7 1.4 6

NSW 4 17 1.4 8 2a 20 1.5 8

1.6,3 3 1.5,2 3

1.14 2 1.2 2

nst** 4 1.4 3

2a 3 1.2 1 nst 4

1.5 1 2b 1 1.5,2 1

1.5,2 1 1 2 1.15 1

15 9 1.7,(16) 7 NT 3 1.15 2

1 7 1.14 2 1.5,2 1

1.7 1

nt* 24 4 4

1.14 4

1.15 2

1.7 1

nst 12

NT 14 4 nst 4

Qld 4 7 1.4,(7) 6 2a 23 1.5 13

nst 1 1.2 1

1 5 1.4,(7) 2 1.4 3

14 2 1.5 1 nst 4

nst 1 nt 5 1.5 3

15 2 1.7 1 nst 2

nst 1

nt 16 1.4,(7) 6

1.15 2

nst 5

SA 1 5 1.14 3 2a 2 nst 1

1.7 2

15 3 1.4 1

1.7 1

nt 9 1.4 1

1.14 3

1.15 2

Tas ND 5 2a 4 1.4 4

Vic 4 12 1.4 10 2a 33 1.4 29

1.5,2 1 1.5,10 3

1.16 1 1.14 1

14 2 1.14 2

15 2 1.4 1

2b 1 1.16 1

nt 16 1.15 8

1.14 3

nst 4
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There were two deaths in 39 patients (5%) with men-
ingitis where outcome was recorded. Both of these 
patients were infected with a serogroup B strain. 
Fourteen deaths were recorded in 169 bacteraemic 
patients (8.2%). There were 96 cases of serogroup B 
meningococcal bacteraemia with three deaths (3.1%) 
and 61 cases were caused by serogroup C strains 
among whom 11 fatalities were recorded (18%). No 
fatalities were recorded with serogroup Y (5 cases) or 
W135 (5 cases) bacteraemia.

State or territory Serogroup B Serogroup C

Serotype n Serosubtype n Serotype n Serosubtype n

WA 1 2 1.1,7 1 2a 2 1.4 1

1.5 1 nst 1

14 1 nst 1

15 1 1.7 1

nt 16 1.4 6

1.5 1

1.15 1

nst 8

nt Not serotypeable.

nst Not serosubtypeable.

Table 3. Commonly isolated serotypes and serosubtypes and phenotypes of Neisseria meningitidis of 

interest, 2003, by state or territory, continued

Table 4. Outcome data (survived, died) for culture positive cases of invasive meningococcal disease, 

2003, by syndrome and serogroup

Disease type Outcome Serogroup Total

B C Y W135 NG

Meningitis Survived 23 12 2 0 0 37

Died 2 0 0 0 0 2

Total 25 12 2 0 0 39

Septicaemia Survived 93 50 5 5 2 155

Died 3 11 0 0 0 14

Total 96 61 5 5 2 169

All cases Survived 118 65 8 5 2 198

Died 5 11 0 0 0 16

Total 123 76 8 5 2 214

NG Not groupable.

Antibiotic susceptibility surveillance of invasive 

meningococcal isolates

Penicillin

Three hundred isolates were available for determin-
ation of their susceptibility to penicillin. Using 
defi ned criteria, 99 strains (33%) were fully sensitive 
to penicillin and 200 (67%) less sensitive (MIC 0.06 
to 0.5 mg/L). These proportions are similar to those 
observed in recent years. One isolate from a blood 
culture had an MIC of 1 mg/L and six isolates had 
MICs of 0.5 mg/L.
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Other antibiotics

All isolates were susceptible to ceftriaxone (and by 
extrapolation to other third generation cephalosporins) 
and to ciprofl oxacin. A single isolate from South Aust-
ralia was rifampicin resistant at an MIC of 32 mg/L and 
another from Western Australia displayed high level 
resistance.

Number and sources of non-culture diagnoses 

of invasive meningococcal disease in 2003

One hundred and ninety-one additional cases of IMD 
were diagnosed by non-culture methods in 2003. This 
is a similar number to that diagnosed by these means 
in 2002. One hundred and sixty-nine cases were 
diagnosed by NAA (Table 5) and another 22 solely by 
serology using enzyme immunoassay (EIA).

With NAA, it was also possible to categorise the 
disease type by source of specimen in a manner 
similar to that used for culture positive cases. Of the 
169 cases positive by NAA, 75 were from CSF or 
CSF and blood, 91 from blood only and three from 
joint fl uid. This is a different IMD syndrome distribu-
tion from that obtained with culture-based diagnosis. 
Diagnoses based on blood cultures alone yielded four 
times the number of isolates derived from culture of 
CSF. With NAA based diagnosis, the ratio of positive 
diagnoses from blood to CSF was 1.2:1. The site of 
infection could not be determined by laboratory test-
ing in serologically diagnosed cases.

Table 5. Nucleic acid amplifi cations test-based diagnosis of invasive meningococcal disease, 

Australia 2003, by serogroup and state or territory

State or territory Serogroup Total

B C W135 ND

ACT 0 3 0 0 3

NSW 42 13 0 5 60

NT 5 0 0 0 5

Qld 15 7 0 7 29

SA 6 0 0 0 6

Tas 3 3 0 3 9

Vic 20 14 1 9 44

WA 10 3 0 0 13

Total 101 43 1 24 169

ND Not determined.

Serogroup and age distribution of non-culture-

based invasive meningococcal disease

In addition to diagnostic NAA, molecular techniques 
can also be used to ascertain the serogroup involved 
in the disease process. In most centres this is still 
limited to serogroup B and C determinations. Of the 
169 cases where a NAA-based diagnosis was made, 
a serogroup was also determined in 145 instances 
(Table 5); 101 cases diagnosed by NAA were with 
serogroup B, 43 with serogroup C and one with 
W135. An additional EIA can also be performed to 
identify serogroup C infection serologically. Eight of 
the 22 serologically identifi ed cases were confi rmed 
as serogroup C.

The serogroup and age distribution of NAA diag-
nosed cases is shown in Table 6. Nationally, the 
number of cases in children aged less than four 
years was 44 (26%) a lower proportion than that 
diagnosed by culture-based procedures (30.3%). In 
40 of these cases, the serogroup was determined 
and 38 were serogroup B infections. The proportion 
of cases diagnosed by NAA testing in the 15–24 year 
age group (31.3%) was slightly higher than the 
proportion diagnosed by culture-based methods 
(29.4%) in the same group. Using NAA, 56 cases 
were detected in this age group. However, the pro-
portion of serogroup C (n=24) cases found equalled 
the number of serogroup B (n=25) cases detected. 
Eight of the 22 serologically-confi rmed cases were 
in the 15–24 year age group and two were in those 
aged four years or less.



202 CDI Vol 28 No 2 2004

Annual report Australian Meningococcal Surveillance Programme, 2003

Outcome data for invasive meningococcal 

disease based on non-culture-based diagnosis

For IMD diagnosed by NAA based tests, the out-
come was known in 86 instances, with eight deaths 
recorded (9.3%). There were fi ve deaths (4 of 
sero group C and one of serogroup B) (14%) in the 
35 cases where the CSF examined was positive 
by NAA. Three deaths where NAA was positive 
only on a blood sample were recorded out of a 
total of 48 cases where outcome data was avail-
able. Serogroup C was identifi ed in two cases and 
serogroup B in one. Of the 78 cases where survival 
was recorded, the diagnosis was made by NAA 
using CSF samples in 30 instances. Twenty-four 

of these were due to serogroup B infections and 
fi ve to serogroup C organisms. Forty-fi ve cases 
who survived were diagnosed as having IMD using 
NAA with a blood sample. Twenty-four infections 
were with serogroup B, nine with serogroup C 
meningococci with a single case of W135 disease. 
The other cases where the serogroup was deter-
mined and survival was recorded were three cases 
of septic arthritis, two with serogroup C and one with 
serogroup B. The serogroup was not determined in 
12 cases where survival was recorded.

Combined data for all laboratory-confi rmed IMD by 
age, jurisdiction and serogroups B and C are shown 
in Table 7.

Table 6. Nucleic acid amplifi cations test-based diagnoses of invasive meningococcal disease, 

Australia, 2003, by age, serogroup and jurisdiction

State or 

territory

Serogroup Age group Total

<1 1–4 5–9 10–14 15–19 20–24 25–44 45–64 65+ NS

ACT C 1 2 3

Total 1 2 3

NSW B 4 12 2 8 5 1 5 5 42

C 2 2 4 2 3 13

Total 4 12 6 2 12 7 6 6 5 60

NT B 2 2 1 5

Total 2 2 1 5

Qld B 2 2 1 3 3 2 1 1 15

C 1 2 4 7

Total 3 3 2 4 7 8 1 1 29

SA B 1 3 1 1 6

Total 1 3 1 1 6

Tas B 1 1 1 3

C 1 1 1 3

Total 1 2 1 2 1 2 9

Vic B 4 1 3 2 3 5 2 20

C 2 2 3 4 2 1 14

Total 4 5 4 4 7 6 11 2 1 44

WA B 7 1 1 1 10

C 1 2 3

Total 7 1 2 2 1 13

Australia B 12 26 7 8 16 9 8 10 5 101

C 2 3 4 12 12 6 3 1 43

Total 13 31 15 14 31 25 20 14 6 169

NS Not stated (totals include other serogroups).



CDI Vol 28 No 2 2004 203

Australian Meningococcal Surveillance Programme, 2003 Annual report

Discussion

There were 494 laboratory-confi rmed cases of IMD in 
2003, 303 (61.3%) by culture and 191 (38.7%) by non-
culture-based methods. The 303 isolates examined 
by NNN laboratories in the Australian Meningococcal 
Surveillance Programme in 2003 was the lowest num-
ber recorded since 1996. The 393 isolates recovered 
in 2002 was the highest number examined in any year 
by the NNN. The annual numbers of isolates exam-
ined from 1997 to 2002 have ranged between 323 and 
388. In the 2002 report, specifi c mention was made of 
the changes in the number of isolates from Victoria in 
recent years. The 41 isolates in 1998 increased to 94 in 
1999 and to 108 in 2000, declined to 77 in 2001 only to 
increase to 129 in 2002. In 2003, a substantial reduc-

tion to 69 isolates was recorded and this accounted 
for most of the national reduction in numbers from 
the 2002 fi gure. Smaller decreases in numbers were 
noted in New South Wales (17), Western Australia 
(12) and Queensland (7). Isolate numbers more than 
doubled in the Australian Capital Territory and in South 
Australia and also increased in the Northern Territory.

The considerable fl uctuation in isolate numbers 
both nationally and by jurisdiction means that data 
on isol ation rates must be examined with caution 
if they are applied to determine trends in disease 
rates. The NNN has consistently pointed to reasons 
for differences in the number of isolates available 
for examination and the number of clinically noti-
fi ed cases. Clinical surveillance case defi nitions 

Table 7. All laboratory-confi rmed cases of invasive meningococcal disease, Australia 2003, by age, 

jurisdiction and serogroup

State or 

territory

Serogroup Age group Total

ACT B 0 0 1 1 0 0 0 1 0 3

C 0 1 0 1 5 0 0 3 0 10

Total 0 1 1 2 5 0 0 4 1 14

NSW B 19 31 4 2 15 6 7 11 8 103

C 3 1 7 3 11 7 8 2 2 44

Total 23 33 13 6 31 13 21 15 15 170

NT B 4 3 1 1 1 1 11

C 0

Total 4 3 1 1 2 1 12

Qld B 10 3 3 4 11 6 6 4 1 48

C 2 2 2 9 10 3 6 3 37

Total 11 6 6 8 22 18 11 10 4 96

SA B 2 8 5 4 2 2 1 2 26

C 2 2

Total 3 8 5 5 4 2 1 3 31

Tas B 2 2 1 1 1 1 8

C 2 1 1 3 1 8

Total 4 3 1 3 2 4 2 1 20

Vic B 8 7 5 4 9 7 7 4 2 53

C 1 4 1 4 7 10 10 7 3 47

Total 10 14 7 8 17 20 21 12 5 114

WA B 3 16 3 3 2 3 1 1 32

C 3 2 5

Total 3 17 3 6 4 3 1 1 38

Australia B 46 70 17 16 44 25 27 24 14 1 284

C 4 10 11 10 36 31 24 19 8 153

Other 4 6 6 3 9 6 13 3 7 57

Total 54 86 34 29 89 62 64 46 29 1 494

NS Not stated (totals include other serogroups).
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allow for inclusion of culture negative cases under 
certain criteria and this number is also infl uenced 
by the ‘early treatment’ practices advocated for 
management of IMD. Since 1999, the NNN has 
included data on non-culture-based testing for IMD. 
The use of these tests has increased progressively, 
however the introduction and uptake of non-culture-
based diagnostic methods has varied in different 
jurisdictions over time and new forms of NAA with 
increased sensitivity have been introduced. As a 
result, the diagnostic basis for IMD confi rmation has 
progressively altered. The total of 191 instances of 
non-culture-based diagnoses in 2003 was similar to 
the 187 cases confi rmed by these means in 2002. 
However in 2003, the proportion of all cases con-
fi rmed by culture declined to 61 per cent from the 
68 per cent in 2002. A further potential bias in the 
data arises in the different sensitivity of various test 
methods and the infl uence of clinical practice. The 
ratio of cases of meningitis to those of bacteraemia 
in culture-confi rmed cases is one example. Figure 2 
shows trends in this ratio over a number of years. 
Currently, culture-confi rmed cases of meningitic IMD 
are one quarter of bacteraemic cases. In contrast, 
when NAA were fi rst introduced, cases were con-
fi rmed as positive from CSF samples at 2.5 times 
the rate of diagnoses from blood. In 2002 and now 
in 2003, this ratio has been reversed with NAAT 
on blood yielding 1.2 times the rate of diagnoses 
from CSF. Contributing to these trends have been 
the increasing use of appropriate blood samples 
for NAA and the reluctance of clinicians to perform 
lumbar puncture early in the disease process.

In earlier NNN reports, analyses have concentrated 
on data derived from culture-confi rmed cases. The 
increasing use of NAA has been recognised in this 
report by inclusion of Table 6 which shows a break-
down of NAA diagnoses by jurisdiction, age and 
serogroup. Table 7 includes the same inform ation, 
but shows all laboratory-confi rmed cases. The data 
on culture-based cases alone (Table 2) continue to 
be included for longer-term comparative purposes. 
Some differences are noted when parameters derived 
from culture-based and non-culture-based cases are 
compared. A primary disease peak is usual in those 
aged less than four years with a secondary peak 
in those aged 15–24 years. In 2003, 31 per cent of 
cases confi rmed by culture were in the younger age 
group and 29 per cent in the older age group. In those 
cases confi rmed by NAA, 20 per cent were aged four 
years or less and 33 per cent aged 15–24 years. For 
all laboratory-confi rmed cases, 28 per cent were in 
the 0–4 year age group and 30.5 per cent occurred 
in the older age group. Some differences were also 
noted in the relative proportions of serogroup B and C 
disease diagnosed by different methods. Serogroup B 
cases were 60 per cent of all cases diagnosed by 
both culture and NAA, but serogroup C cases diag-
nosed by culture were 33 per cent of all diagnoses 

by this method but 25 per cent of all NAA diagnoses. 
The fi nal example of differences in data due to the 
diagnostic test method used occurs in the proportion 
of serogroup B and C disease recorded by age. In 
those aged 15–24 years, the ratio of serogroup B to 
serogroup C disease differs little with infection due 
to both serogroups in similar proportions irrespective 
of test method. However in the younger age group, 
serogroup B isolates were cultured 6.5 times more 
often than serogroup C meningococci whereas with 
NAA, serogroup B disease was diagnosed 19 times 
as often as serogroup C infection.

Irrespective of these differences, the predominant 
disease pattern throughout the country was with 
serogroup B meningococci (284 cases, 57.4%) and 
153 (31%) serogroup C cases (Table 7). There has 
also been a substantial reduction in the number of 
serogroup C infections, most notably in Victoria. It is 
tempting to attribute these changes to the effect of 
vaccination programs with serogroup C conjugate 
vaccines. This type of analysis is beyond the scope 
of this report. As well as the limitations of the data 
presented here, it should be remembered that fl uc-
tuations in the rates of IMD can occur naturally. In 
Victoria there was also a smaller decrease in the 
number of serogroup B meningococci cultured and 
in New South Wales, Western Australia and Queens-
land the reduction in numbers of serogroup B iso lated 
was greater than the decrease in numbers of sero-
group C isolates. Any assessment of the impact of 
the vaccination program on IMD rates will thus require 
a continuing and detailed analysis. Other important 
considerations in these analyses include the possi-
bility of replacement of serogroup C strains by other 
serogroups by ‘vacuum fi lling’. In South Australia in 
2003, the number of serogroup B infections more 
than doubled. A further concern is the ability of 
meningococci to undergo genetic recombination. A 
limited number of clonal complexes are responsible 
for most IMD globally. The ET–37 clonal complex 
or its genetic variant ET–15 for example, comprise 
related strains that may express a serogroup B, C, Y 
or W135 capsule. The possibility that a switch from 
serogroup C to other sialic acid containing capsular 
types may occur is well documented and it would 
seem that a small number of such isolates were 
again present in Australia in 2003. While a multi-
valent polysaccharide conjugate vaccine containing 
A, C, Y and W135 antigens is close to release, there 
is no realistic prospect of a serogroup B capsule vac-
cine. Rather, vaccination strategies for serogroup B 
men ingococci are currently concentrated on porin 
subtype vaccines such as those currently under trial 
in New Zealand. For this reason close attention must 
be paid to analysis of serogroup B subtypes and 
any evidence of their clonal expansion. In addition, 
meningococcal heterogeneity may arise from varia-
tion within the porA and porB genes or, separately, 
from their recombination. The typing data contained 
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in this and earlier reports suggests that these phe-
nomena are also occurring and warrant continued 
monitoring.

Recent NNN reports noted that the age distribution of 
IMD showed a primary peak in those aged four years 
or less and was predominantly with serogroup B 
meningococci while the secondary peak in adoles-
cents and young adults contained a larger proportion 
of serogroup C infections. This pattern was again 
observed in 2003, irrespective of the diagnostic 
method by which the data were generated.

Mortality data were assessable in only a proportion of 
cases and must be interpreted with caution. Excess 
mortality has been linked to serogroup C infections 
in more complete studies and has been consistently 
recorded in NNN data. The NNN does not attempt 
collection of morbidity data associated with IMD.

A penicillin MIC of 1 mg/L was detected in a single 
strain in 2003. Outcome/MIC correlates are diffi cult 
to establish in IMD because of the fulminant nature 
of fatal cases of meningococcal disease. Additionally, 
methodological differences may signifi cantly alter 
the MIC value reported so that little guidance for 
Australian conditions is available from overseas stud-
ies. Meningococci are however generally slower to 
develop antimicrobial resistance and NNN trend data 
show no recent shifts in penicillin MICs of invasive 
strains. All isolates were susceptible to the third gen-
eration cephalosporins and ciprofl oxacin. Occasional 
isolates demonstrate rifampicin resist ance and one 
isolate with an MIC of 32 mg/L and another with high 
level resistance were detected in 2003.

This report completes a decade of NNN analysis 
of laboratory-confi rmed cases of IMD in Australia. 
Signifi cant changes to diagnostic and analytical 
capacity have occurred in this period placing some 
limitations on the value of comparative analyses. 
However the data generated is an essential adjunct 
to clinically based surveillance systems for IMD. For 
further details the relevant NNN member in each 
jurisdiction should be contacted.
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Introduction

The Australian Government Department of Health 
and Ageing established the OzFoodNet network in 
2000 to collaborate nationally to investigate foodborne 
disease. OzFoodNet conducts studies on the burden 
of illness and coordinates national investigations into 
outbreaks of foodborne disease. This quarterly report 
documents investigations of gastroenteritis outbreaks 
and clusters of disease potentially related to food 
occurring around Australia. The fi rst quarter of the 
year is the peak season for many foodborne infec-
tions, such as Salmonella and Campylobacter. For 
information on sporadic cases of foodborne illness, 
see Communicable Disease Surveillance, Highlights 
for 1st quarter 2004 in this issue.

This report summarises the occurrence of food-
borne disease outbreaks and cluster investigations 
between January and March 2004. Data were 
reported from all Australian State and Territory juris-
dictions and a sentinel site in the Hunter region of 
New South Wales. The data in this report are provi-
sional and subject to change as results of outbreak 
investigations can take months to fi nalise.

Foodborne disease outbreaks

During the fi rst quarter of 2004, OzFoodNet sites 
reported 152 outbreaks of gastrointestinal infections 
(Figure 1). Seventy-one per cent (107) of these out-
breaks were spread from person-to-person or were of 
unknown transmission affecting 2,629 people, hospi-
talising 61 and causing six fatalities. The majority of 
these outbreaks occurred in aged care facilities (57%), 

hospitals (12%) and child-care centres (9%). Recent 
reports from the United Kingdom have reported the 
emergence of a new norovirus strain since 2001 that 
may have increased virulence.1 In recent years, there 
has also been a marked increase in the use of molecu-
lar diagnosis of these infections leading to increased 
recognition of this massive problem for healthcare 
agencies and the community. Outbreaks of gastroen-
teritis not transmitted by food are often not reported to 
health agencies or the reports are delayed, meaning 
that these fi gures signifi cantly under-represent the true 
burden of these infections.

Figure 1. Mode of transmission for gastro -

intestinal outbreaks reported by OzFoodNet 

sites, January to March 2004

Foodborne
16%

Animal to person
1%

Unknown
6%

Salmonella cluster
13%

Person to person
64%
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Twenty-four outbreaks were due to foodborne trans-
mission compared to 27 in the fourth quarter of 2003 
(Table). The outbreaks affected 280 people and 
23 people were hospitalised. There were no fatalities 
in these outbreaks. Eleven outbreaks were due to 
Salmonella infection, three outbreaks of norovirus 
infection, three outbreaks of ciguatera poisoning 
and one outbreak of Bacillus cereus poisoning. The 
remaining six outbreaks were of unknown aetiology, 
affecting a total of 67 people. Nine of the outbreaks 
occurred in association with meals at restaurants 
and four in association with meals prepared by com-
mercial caterers. Ten outbreaks occurred in January, 
eight in February and six occurred in March 2004.

Table. Outbreaks of foodborne disease, January to March 2004 by OzFoodNet sites*

State Month Setting 

category

Agent responsible Number 

exposed

Number 

affected

Evidence Responsible vehicles

NSW January Restaurant S. Typhimurium 170 Unknown 2 D Suspected tartare sauce, 
fi sh and chips

January Institution S. Typhimurium 135 Unknown 6 D Suspected chicken or eggs

January Hospital Unknown 6 5 D Beef curry

February Caterer Unknown 72 20 A Mushroom soup

February Community S. Typhimurium 9 Unknown 4 D Duck eggs

February Caterer S. unknown 14 12 N BBQ chicken and rice

February Restaurant Unknown Unknown 7 D Fried rice

NT January Restaurant S. Typhimurium 108 Unknown 9 D Unknown

Qld January Restaurant Norovirus Unknown 4 D Frozen oysters

January Home Ciguatoxin 2 2 D Golden spotted trevally 

January Community S. Typhimurium 44 Unknown 12 D Sushi

February Restaurant Ciguatoxin Unknown 4 D Coral trout

February National 
take-away

B. cereus Unknown 6 M Potato and gravy

March Caterer Norovirus Unknown 8 D Unknown

March Restaurant Unknown 6 5 D Sandwiches

March Home Ciguatoxin Unknown 2 D Fish species unknown

March Restaurant S. Zanzibar Var 15+ Unknown 5 D Unknown

SA March Community S. Typhimurium 108 Unknown 13 AM Cream cakes

January Community S. Saint Paul Unknown 4 A Eggs

Vic January Restaurant S. Typhimurium 9 Unknown 90 M Pizza and pasta

February Hospital Unknown Unknown 14 D Unknown

March Restaurant Unknown Unknown 16 A Suspect spaghetti 
bolognaise

February Community S. Typhimurium 126 Unknown 11 D Suspected eggs

WA January Caterer Norovirus 37 19 M Prawns and cold meats

* No foodborne outbreaks were reported from the Australian Capital Territory, Tasmania or the Hunter sites.

D Descriptive evidence implicating the suspected vehicle or suggesting foodborne transmission.

A Analytical epidemiological association between illness and one or more foods.

M Microbiological confi rmation of agent in the suspect vehicle and cases.

OzFoodNet sites conducted four retrospective cohort 
studies and two case control studies to investi gate 
these foodborne outbreaks. Fifty-eight per cent of 
outbreak investigations relied on descriptive epide-
miology alone. One outbreak investigation obtained 
both epidemiological evidence of an association with 
a food vehicle and microbiological evidence of the 
agent in the food. In three outbreaks, investigators 
obtained analytical epidemiological evidence only, 
and in a further three microbiological evidence only, 
was found.
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During the quarter, Queensland reported a small 
outbreak of norovirus associated with imported 
oysters from Japan. This followed similar outbreak 
investigations in Western Australia and the Northern 
Territory in November 2003.1 The brand of oyster was 
different in each of the three outbreaks. Norovirus 
was not isolated from the oysters, but traceback 
investigations found that all implicated products were 
harvested from the same oyster system in Japan. 
This ‘outbreak of outbreaks’ was investigated by 
several Australian health departments, the National 
Centre for Epidemiology and Population Health, 
public health laboratories, Food Standards Australia 
New Zealand, and the Australian Quarantine and 
Inspection Service. OzFoodNet coordinated the 
investigation, which relied on good cooperation with 
Japanese authorities.

There were nine outbreaks of foodborne illness in 
Queensland. Three outbreaks were due to ciguatera 
following consumption of golden spotted trevally, 
coral trout and an unknown species of fi sh. Two 
of these outbreaks occurred at home, while one 
occurred at a restaurant. Queensland reported a 
small outbreak of S. Zanzibar 15+var affecting fi ve 
people of Pacifi c Island origin. Common food outlets 
were investigated, but no food vehicle or source 
was identifi ed. In an outbreak of S. Typhimurium 44 
four of six cases interviewed had eaten sushi in the 
48 hours prior to onset of their illness. Three cases 
had purchased their sushi from the same premises. 
There was one small outbreak of Bacillus cereus 
associated with potato and gravy from a take-away 
food premises. One outbreak of unknown aetiology 
occurred following a meal of sandwiches. There 
were two outbreaks of norovirus; one of which was 
associated with the frozen oyster meat mentioned 
previously, and one where the food vehicle was not 
identifi ed.

The Victorian Department of Human Services repor-
ted two outbreaks of Salmonella infection and two 
of unknown aetiology. One outbreak of Salmonella 
Typhimurium 9 occurred at a pizza restaurant and 
affected 90 people. Multiple foods were positive for 
S. Typhimurium 9, including left over cooked chicken, 
ham, salami and marinara mix. Pizza is a food com-
monly reported to be associated with food borne 
outbreaks as short cooking times may not kill micro-
organisms.3 An outbreak of S. Typhimurium 126 
was a community-wide out break affecting 11 peo-
ple. There were nine cases in an initial cluster. Six 
out of nine cases ate the same brand of organic 
eggs. One case had left over uncooked vegetable 
patties bound with raw egg, which were positive for 
S. Typhimurium 126. The particular brand of eggs 
were sampled but no salmonellae were isolated. 
The Department of Agriculture collected drag swabs 

from the farm and sampled eggs, all of which were 
negative. Two further cases were investigated: both 
cases shared a smoothie containing raw eggs. The 
brand of eggs was not the same as that identi fi ed in 
the earlier cases. The two outbreaks of unknown aeti-
ology were consistent with Clostridium perfrin gens. 
Spag hetti bolognese was the food vehicle in one of 
these outbreaks, while the other was unknown.

New South Wales reported seven outbreaks dur ing 
the quarter, four of which were due to Salmon ella. 
Three of these outbreaks were due to S. Typhi-
murium. One outbreak of S. Typhimurium 135 in a 
correctional facility was suspected to be caused by 
chicken or eggs, while another outbreak of S. Typhi-
murium 9 was attributed to duck eggs. The food 
vehicles in the remaining outbreaks included beef 
curry, seafood, mushroom soup, barbecue chicken 
and rice, and fried rice. Three outbreaks were of 
unknown aetiology.

The Northern Territory reported a single outbreak of 
S. Typhimurium 108 associated with a café. No food 
vehicle was identifi ed despite sampling mayonnaise, 
chicken loaf and tartare sauce. S. Typhi murium 108 
has an identical phage type pattern to S. Typhi-
murium 170, which is currently one of Australia’s most 
common phage types of S. Typhimurium. During the 
quarter there were three foodborne outbreaks due to 
phage types 108 or 170.

South Australia reported an outbreak of S. Typhi-
murium 108 associated with cream cakes from a 
single bakery. Thirteen of 22 people interviewed 
were affected and fi ve people were hospitalised. 
A case control study demonstrated an association 
between illness and consumption of cream cake, 
continental cake, sponge cake and cream Black 
Forest cake. No source of Salmonella was identifi ed 
within the bakery. There is an urgent need for food 
safety agencies to determine the exact critical control 
points in bakeries, as these foods are consistently 
identifi ed as the cause of Salmonella outbreaks.3,4 
South Australia also reported a small outbreak of 
four cases of S. Saintpaul where a cohort study 
identifi ed an association with consumption of boiled 
eggs at a workplace function.

Western Australia reported an outbreak where 19 of 
37 people on a cruise became ill with norovirus 
infection. Illness was associated with consumption 
of prawns and cold meats. The caterer for the cruise 
was unregistered.

There were no outbreaks of foodborne illness repor-
ted from the Australian Capital Territory, Tasmania or 
the Hunter OzFoodNet sites during the quarter.
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Cluster investigations

During the third quarter of 2003, Australian states 
and territories conducted 18 investigations into 
clus ters of various Salmonella serovar infections, 
including S. Typhimurium 126 in Western Aust ralia; 
S. Typhimurium 9, S. Typhimurium 6 var 1, S. Typhi-
murium 141, S. Typhimurium 12, and S. Ente ritidis 26 
in Queensland; S. Typhimurium 197, S. Typhi-
murium 12, S. Typhimurium 9, S. Typhi murium 170, 
S. Virchow 8, S. Anatum, S. subsp I 16 :1,v:–, 
S. Cerro, S. Infantis and S. Oranien berg in Victoria; 
S. Zanzibar in South Australia; and S. Typhi  murium 4 
and S. Typhimurium 12 in New South Wales.

Queensland reported that seven of 19 cases of 
S. Typhi  murium 9 interviewed had consumed kebabs 
from take-away shops in the 48 hours prior to their ill-
ness. Five of these cases purchased chicken kebabs 
in Brisbane from several locations, while two other 
cases purchased kebabs from a shop in northern 
New South Wales. Food samples including chicken 
meat, beef, lamb, sauces and salad ingredients col-
lected from fi ve shops in Brisbane and the Gold Coast 
were negative for all pathogens tested. Queensland 
also reported a cluster of four locally-acquired cases 
of S. Enteritidis 26 in a northern Queensland town. 
Interviews of three cases did not identify any common 
exposures. One patient owned egg-laying hens. Egg 
and environmental samples taken from the chicken 
coop were negative for Salmonella.

Queensland also reported a small cluster investiga-
tion into two cases of S. Paratyphi biovar Java 3b 
var 10, who had purchased aquarium fi sh from a 
common pet shop. These cases were included in the 
national case series investigation into these infec-
tions. In 2003, there were 72 cases of S. Paratyphi 
biovar Java notifi ed to the National Enteric Pathogen 
Surveill ance Scheme (NEPSS) and phage type 3b 
var 10 accounted for 21 cases (personal communica-
tion, J Powling, NEPSS, May 2004).

The Australian Capital Territory reported an investi-
gation into two cases of locally-acquired S. Typhi-
murium 104L. The two cases were a 51-year-old 
female and a 1-year-old male who lived in the same 
suburb. Case households shopped at the same 
supermarkets, but no common foods were identi fi ed. 
Investigations into this cluster are continuing.

Multiple jurisdictions reported increases in Salmon ella 
Typhimurium 12 during the quarter (Figure 2). Links 
could not be identifi ed between cases. Since the 
majority of these S. Typhimurium 12 cases occurred 
in New South Wales, the Hunter OzFoodNet site 
coordinated the multi-state investigation into this 
increase in S. Typhimurium 12 and initiated a case 
control study of S. Typhimurium 12 in New South 
Wales to explore hypotheses for the increase, which 
included consumption of salad vegetables and fruit. 
The results from this study are not yet available.

Summary

Salmonella incidence increased during the quarter 
and was responsible for 46 per cent of foodborne 
outbreaks. Large numbers of norovirus outbreaks 
continued to be reported in aged care facilities and 
hospitals. Several outbreaks were related to eggs, 
although traceback efforts were unsuccessful. A 
third outbreak of norovirus implicating a different 
brand of oysters imported from Japan was signifi -
cant, resulting in action to remove the oysters from 
the marketplace. These outbreaks have resulted in 
reconsideration of the safety of oysters harvested 
from contaminated waters in other countries.
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Foodborne disease outbreaks in Australia, 

1995 to 2000

Craig B Dalton,1 Joy Gregory,2 Martyn D Kirk,3 Russell J Stafford,4 Rod Givney,5 Ed Kraa,6 David Gould7

Abstract
Health agencies are increasingly conducting systematic reviews of foodborne disease outbreak inves-
tigations to develop strategies to prevent future outbreaks. We surveyed state and territory health 
departments to summarise the epidemiology of foodborne disease outbreaks in Australia from 1995 to 
2000. From 1995 through 2000, 293 outbreaks were identifi ed, with 214 being of foodborne origin. One 
hundred and seventy-four (81%) had a known aetiology, and accounted for 80 per cent (6,472/8,124) 
of illnesses. There were 20 deaths attributed to foodborne illness. Of the 214 outbreaks, bacterial dis-
ease was responsible for 61 per cent of outbreaks, 64 per cent of cases and 95 per cent of deaths. The 
most frequent aetiology of outbreaks was Salmonella in 75 (35%) outbreaks, Clostridium perfringens in 
30 (14%), ciguatera toxin in 23 (11%), scombrotoxin in 7 (3%) and norovirus in 6 (3%). Salmonellosis 
was responsible for eight of the 20 (40%) deaths, as was Listeria monocytogenes. Restaurants and com-
mercial caterers were associated with the highest number of outbreak reports and cases. Outbreaks 
in hospitals and aged care facilities were responsible for 35 per cent of deaths. The most frequently 
implicated vehicles in the 173 outbreaks with known vehicles were meats 64 (30%), fi sh 34 (16%), 
seafood 13 (6%), salad 12 (6%), sandwiches 11 (5%) and eggs 9 (4%). Chicken, the most frequently 
implicated meat, was associated with 27 (13%) outbreaks. This summary demonstrates the serious 
nature of foodborne disease and supports the move to risk-based food safety interventions focusing on 
mass catering and hospital and aged care facilities. Commun Dis Intell 2004;28:211–224.
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Background

Foodborne disease is a signifi cant cause of morbid-
ity and mortality throughout the world.1 Contamin-
ated food causes serious outbreaks that can result 
in signifi cant societal costs. In addition, outbreaks 
have major implications for the food industry through 
lost earnings, lawsuits and damaged consumer con-
fi dence.2,3

Many countries systematically review outbreaks to 
develop strategies to prevent foodborne illness.3,4 
These reviews allow health agencies to identify high-
risk foods, hazardous food processing procedures, 
and pathogens commonly associated with foodborne 
disease outbreaks. Summary fi ndings can then be 
translated into policy to reduce foodborne disease. 

In the United States of America, reviews of outbreak 
data led to changes in the recommendations about 
eating undercooked eggs and hamburgers and the 
development of processing standards for ready to 
eat foods.5,6,7

In Australia, doctors notify foodborne disease out-
breaks to state and territory health departments 
under state public health laws.8 Members of the 
public, local government authorities and other agen-
cies may voluntarily report foodborne outbreaks. 
Health agencies use standard techniques to inves-
tigate these outbreaks, and summarise the results 
for his torical and legal purposes.9 Health agencies 
only publish the results of a very small proportion 
of these investigations, making summary reviews 
more important.
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There have been several reviews of foodborne 
disease outbreaks in Australia, although their accur-
acy and completeness has varied consider ably.10–12 
Until the establishment of the OzFoodNet program 
in 2000, there had been no systematic collection of 
national foodborne disease data.13,14 The objective 
of this study was to summarise the epidemiology of 
foodborne disease outbreaks in Australia from 1995 
to 2000, as background to the OzFoodNet initiative.

Methods

Identifi cation of outbreaks

We surveyed state and territory health departments 
in 1998, 2000 and 2002 to elicit summary inform-
ation on confi rmed and suspected outbreaks in their 
juris diction from January 1995 to December 2000. 
Med line searches were conducted using the key-
words Australia, foodborne disease, food poisoning, 
outbreak, and the specifi c pathogens (Salmonella, 
Campylobacter, hepatitis A, Clostridium perfringens, 
ciguatera toxin, Staphylococcus aureus, Listeria mono-
cytogenes, Bacillus cereus, enterohaemorrhagic 
Escherichia coli, Salmonella Typhi, Shigella, Vibrio, 
Norwalk virus, toxoplasma, scombroid); state and 
commonwealth health agency bulletins, conference 
proceedings of the Australian Society of Microbiol ogy, 
the Public Health Association, and the Communic able 
Diseases Network Australia were reviewed to identify 
any other foodborne outbreaks.

For each outbreak, health department staff completed 
a survey form that identifi ed the pathogen, date and 
setting of outbreak, number of cases, number of 
fatalities, the attack rate among those consuming the 
implicated food, the mode of transmission, the type 
of study and whether food microbiology was positive. 
We provided a dummy outbreak report as an example 
to guide respondents in the use of the form.

Defi nition of foodborne outbreak

An outbreak was defi ned as foodborne if two or more 
people experienced a similar illness after sharing a 
common food or meals. However, for some settings 
and pathogens further analytical epi dem  iological 
and/or microbiological evidence was required. 
For example, outbreaks occurring in an insti tution 
required epidemiological or micro bio logical evidence 
of food borne transmission to be included as a food-
borne outbreak. For outbreaks due to hepatitis A, 
Shigella or Giardia, which are more commonly trans-
mitted person-to-person in Australia, epidemiologi-
cal and/or microbiological evidence was required for 
inclusion regardless of the setting. For outbreaks due 
to pathogens that are more commonly associated 

with foodborne transmission such as Salmonella, 
Campylobacter, Staphylococcus aureus, Bacillus 
cereus and Clostridium perfringens, and fi sh toxins 
such as scombrotoxin and ciguatoxin, that occurred 
after common foods or meals were shared, only 
epi demiological (or microbiological) evidence was 
requir ed to identify that the outbreak was foodborne. 
However, the specifi c food vehicle responsible for 
the outbreak did not have to be identifi ed.

Clusters of seemingly unrelated cases of Salmonella 
of a common subtype clustered in time and place 
were not included unless a particular food vehicle 
or a particular meal was implicated through investi-
gation. If the pathogen was unknown, epidemiologi-
cal evidence implicating a specifi c food vehicle was  
required. Waterborne outbreaks were not included 
in this summary. Where health department summary 
outbreak forms provided inadequate information, 
we contacted outbreak investigators or reviewed 
departmental reports to determine the evidence of 
foodborne disease transmission.

Classifi cation of food vehicle and outbreak 

settings

Vehicles were grouped into a hierarchical classi-
fi cation system for food vehicle types. We adapted 
the food classifi cation system used in the Centers 
for Disease Control and Prevention Electronic 
Foodborne Outbreak Reporting System (EFORS) 
(personal communication, Alana C Sulka, March 
2002). Vehicles were coded into four levels of classi-
fi cation. For example, level one foods include broad 
food groups such as dairy, meat, fi sh, seafood and 
eggs. Level two breaks the foods into a second level 
such as cheese (dairy), beef (meat), herring (fi sh), 
crab (seafood) and egg sauces (eggs). Levels three 
and four became increasingly more specifi c.

Common Australian foods that were not in this sys-
tem were added where relevant, such as pork rolls, 
which featured a number of times as vehicles for 
transmission in outbreaks. These were defi ned as 
level 1—sandwiches; level 2—sandwich, red meat 
based, and level 3—sandwich pork. The ‘soups and 
sandwiches’ descriptor used in EFORS was sepa-
rated to refl ect separate meal types, as there is no 
reason to combine these food types in an Australian 
setting.

Food vehicle groupings were presented as level 1 
except where meats were broken down to level 2, 
oysters were shown as a level 2 subset of seafood, 
and fruit juice was shown as a level 3 subset of ‘non-
dairy beverages’.
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• 10 waterborne outbreaks; and

• 5 Salmonella clusters.

One foodborne outbreak was excluded because the 
cases were infected while travelling overseas.

Time and state or territory of outbreak

From 1995 through 2000, there were 214 outbreaks 
of gastroenteritis of foodborne origin resulting in 
8,124 cases. More outbreaks were reported annually 
during the data collection period from 1998–2000 
compared to the retrospective collection of the 
1995–1997 data (Table 1). Victoria and New South 
Wales recorded the highest number of outbreaks 
during the six-year period, the average number of 
outbreaks per million population by jurisdiction for the 
six-year period was highest in the Northern Territory, 
South Australia and Victoria. There were six multi-
state outbreaks resulting in 945 cases. Outbreaks 
were more frequently reported in the warmer months 
of October through March (Figure) predominantly 
due to the higher incidence of Salmonella outbreaks 
in these months. One hundred and seventy-four 
(81%) outbreaks had a known aetiology and these 
outbreaks accounted for 79 per cent (6,472/8,124) 
of illnesses (Table 2). The median number of cases 
for foodborne outbreaks was 17 (range 2 to 862). 
There were 20 deaths associated with the out breaks, 
equating to a fatality rate of 0.3 per cent.

Figure. Seasonality of all foodborne disease 

and Salmonella outbreaks, 1985 to 2000
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A coding system was used for classifying the settings 
where outbreaks occurred. We looked separately at 
where the food was prepared and where the food 
was eaten as the former more accurately refl ects, 
where possible, food handling errors may have 
occurred. Most of the settings defi nitions are self evi-
dent. Restaurants included cafes and meals served 
in hotels where patrons sat down to eat. Take-away 
included milk bars and fast food outlets. Commercial 
caterer was defi ned as a setting in which food was 
produced for a special function or group (e.g. wed-
ding and airlines) either in a private function room or 
at a location distant from the commercial caterer’s 
kitchen. Contaminated primary produce was defi ned 
as food that routinely underwent no further process-
ing before consumption. Commercial manufactured 
food was defi ned as foods that were prepared by 
large commercial processing groups and widely 
distributed.

Data management and analysis

Summary information was entered into Epi Info 6.04b 
and analysed in Epi Info 2002 and Excel 2000. The 
number of foodborne disease outbreaks per capita 
by state or territory were calculated using 1998 Aust-
ralian Bureau of Statistics population projections.15

Results

Participation and response

There were 293 outbreak reports for the six-year 
period. Of these, 214 outbreaks were due to food-
borne transmission and were included in the analysis. 
Seventy-nine outbreaks were excluded from analy-
sis. For 78 outbreaks there was no epidemiological 
association with a food source, including:

• 37 outbreaks of unknown aetiology;

• 15 outbreaks of viral aetiology (mostly noro-
viruses);

• 5 bacterial outbreaks (4 of Salmonella and 1 of 
Campylobacter) in institutional settings;

• 6 outbreaks that were suspected person-to-person 
transmission including 3 Shigella out  breaks, two 
parasitic outbreaks and one hepatitis A outbreak;
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Table 1. Foodborne disease outbreaks and number of people affected, 1995 to 2000, by state or 

territory and year

1995 1996 1997 1998 1999 2000 Total

1995–2000

Average annual 

reports per million 

population

1995–2000

New South 
Wales

Cases 71 144 475 226 422 216 1,554 41

Outbreaks 5 6 10 11 8 8 48 1

Victoria
Cases – 69 1,213 358 669 325 2,634 95

Outbreaks – 2 11 19 24 17 73 3

Queensland
Cases – 564 – 119 189 127 999 48

Outbreaks – 4 – 3 14 12 33 2

South 
Australia

Cases 97 173 89 378 543 60 1,340 150

Outbreaks 2 3 4 7 4 5 25 3

Western 
Australia

Cases 4 – 59 146 72 151 432 39

Outbreaks 1 – 3 8 2 6 20 2

Tasmania
Cases – 32 – 15 – – 47 17

Outbreaks – 1 – 1 – – 2 1

Australian 
Capital 
Territory

Cases 26 – – – – 23 49 26

Outbreaks 1 – – – – 1 2 1

Northern 
Territory

Cases – – 20 43 5 56 124 108

Outbreaks – – 1 2 1 1 5 4

Australia*
Cases 362 1,243 2,322 1,339 1,900 958 8,124 72

Outbreaks 11 18 30 52 53 50 214 2

* Six multi-state outbreaks and 945 associated cases were only included in the total for Australia hence the annual columns 
for each state or territory do not sum to the total for Australia.

Aetiological agent

Of the 214 outbreaks, bacterial disease was 
responsible for 61 per cent of outbreaks, 64 per 
cent of cases and 95 per cent of deaths (Table 2). 
Most frequent were non-typhoidal salmonellae in 
75 (35%) outbreaks, Clostridium perfringens in 
30 (14%), ciguatera toxin in 23 (11%), scombrotoxin 
in 7 (3%), and norovirus in 6 (3%). Campylobacter 
spp. and Listeria monocytogenes were responsible 
for only 6 (3%) and 5 (2%) outbreaks respectively. 
Salmonellosis was responsible for eight of the 
20 (40%) deaths, as was Listeria monocytogenes. 
Enterohaemorrhagic E. coli was responsible for 
two deaths, and C. perfringens and hepatitis A, one 
death each.

The largest outbreaks were 862 cases of illness 
associated with Asian-style pork rolls in Victoria in 
1997 in which Salmonella Typhimurium phage type 1 
was confi rmed as the aetiological agent,16 502 cases 
of illness in South Australia in 1999, associated with 
unpasteurised orange juice in which Salmonella 
Typhimurium phage type 135A was confi rmed as the 
aetiological agent (personal communication, Ingrid 
Tribe, SA Department of Human Services, May 2004) 
and 466 cases of hepatitis A in New South Wales in 
1998, associated with oysters.17

Fourteen different serotypes of Salmonella were 
respons ible for foodborne outbreaks, with sero-
type Typhimurium responsible for 49 (65%) of 
all Salmon  ella outbreaks and 2,716 (66%) of all 
Salmon ella cases. The most common phage types 
of S. Typhimurium were phage type 135 (16 out-
breaks, 1,014 cases); phage type 9, (13 outbreaks, 
454 cases); and phage type 64 (4 outbreaks, 
81 cases). S. Virchow was the second most com-
mon serotype responsible for eight outbreaks, with 
phage type 34 accounting for seven outbreaks 
(78 cases). The following serotypes were also 
implicated: Chester (4 outbreaks, 62 cases); 
Bredeney (2 outbreaks, 183 cases); Heidelberg 
(2 out breaks, 507 cases); Mbandaka (2 outbreaks, 
175 cases). Serotypes Anatum, Bareilly, Branden-
burg, Hessarek, Mississippi, Muenchen, Oranien-
burg, and Saintpaul each caused one outbreak 
with a total of 248 cases ranging from two to 102 
cases per outbreak.
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Table 2. Foodborne disease outbreaks, cases, and deaths, Australia, 1995 to 2000, by aetiology 

(% of total)

Aetiology Outbreaks Cases Deaths
Median 

number of 

cases per 

outbreak

Range

n % n % n %

Bacterial 131 61 5,356 64 19 95 17 2–862

 Salmonella 75 35 4,123 51 8 40 18 2–862

 Clostridium perfringens 30 14 787 10 1 5 25 2–171

 Campylobacter spp. 6 3 136 2 – – 14 4–74

 Listeria monocytogenes 5 2 41 <1 8 40 5 4–23

 Staphylococcus aureus 5 2 78 <1 – – 13 2–33

 Bacillus cereus 2 1 28 <1 – – 14 4–24

 Enterohaemorrhagic E. coli 3 1 35 <1 2 10 6 6–23

 Salmonella Typhi 1 0.5 4 <1 – – – –

 Shigella 2 1 42 <1 – – – 13–29

 Streptococcus pyogenes 1 0.5 72 <1 – – – –

 Vibrio cholerae non O1, non O139 1 0.5 10 <1 – – – –

Viral 8 4 780 10 1 5 40 10–466

 Norovirus 6 3 297 4 – – 40 10–97

 Hepatitis A 2 <1 483 6 1 5 – 17–466

Protozoal (toxoplasma) 1 0.5 12 <1 0 – –

Chemical 34 16 324 4 6 2–56

 Ciguatera 23 11 179 2 – – 5 2–33

 Scombroid 7 3 34 <1 – – 4 3–9

 Dinophysis species 2 1 78 <1 – – – 22–56

 Wax ester (escolar) 2 1 33 <1 – – – 14–19

Unknown 40 19 1,652 20 0 28 5–200

Total 214 100 8,124 100 20 100 17 2–862

Setting of outbreaks

Setting of food preparation

Ninety-four per cent (202/214) of outbreaks were 
associated with food prepared commercially or in 
settings other than private residences. Restaurants 
were associated with the highest number of outbreak 
reports and commercial caterers with the highest 
number of cases (Table 3).

The median number of cases per outbreak was much 
higher for commercial caterers (30 cases), take-away 
(23 cases) and commercially manufactured food 
(17 cases) than for restaurants (13 cases) refl ecting 
the relative scale of production in these industry sec-
tors. Aged care and hospital settings were responsi-
ble for 35 per cent of deaths despite being associated 
with only fi ve per cent of outbreaks and less than three 
per cent of cases. There were seven deaths among 
231 (3%) cases in aged care and hospital settings 
compared to 13 deaths among 5,297 cases (0.3%) in 
other settings in which deaths occurred.
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Table 3. Foodborne disease outbreaks, cases, and deaths, Australia, 1995 to 2000, by setting 

prepared (% of total)

Setting prepared Outbreaks Cases Deaths Median 

number 

of cases 

per 

outbreak

Range

n % n % n %

Restaurants 60 28 1,084  13 4 20 13 3–96

Commercial caterer 43 20 2,264 28 1 5 30 5–500

Contaminated primary produce 34 16 996 13 2 10 8 2–466

Take-away non franchised 17 8 1,397  17 – – 23 2–862

Commercial manufactured food 14 7 967 12 5 25 17 2–502

Private residence 12 6 237 3 – – 16 4–55

Aged care institution 8 4 167 2 4 20 22 4–37

Institution not elsewhere specifi ed 5 2 304 4 – – 72 17–85

Camp 4 2 252 3 – – 22 9–200

Fair, festival, other temporary/mobile service 4 2 125 2 1 5 20 12–74

Hospital 3 1 64 <1 3 15 13 5–46

School 3 1 188 2 – – 74 24–90

Grocery store/deli/ supermarket 3 1 24 <1 – – 8 6–10

Military institution 1 <1 8 <1 – – – –

Contaminated imported food 1 <1 17 <1 – – – –

Other 1 <1 3 <1 – – – –

Unknown 1 <1 27 <1 – – – –

Total 214 100 8,124 100 20 100 17 2–862

were small outbreaks of ciguatera poisoning. When 
all outbreaks containing foods in which egg was 
the main high-risk ingredient were collated, a total 
of 16 potentially egg-associated outbreaks were 
identifi ed. Salmonella was the aetiological agent for 
14 of the 16 potentially egg-associated outbreaks. 
Salad, egg, dessert, and sandwich (pork roll) associ-
ated outbreaks tended to result in higher numbers 
of cases per outbreak. Seventy per cent (565/803) 
of cases attributed to seafood outbreaks were due 
to oyster consumption in the Wallis Lake oyster out-
break responsible for 446 cases of hepatitis A.17

Selected food vehicles, aetiological agents and 

settings combinations

Meats, particularly chicken were associated with 
33 per cent of Salmonella and 60 per cent of 
C. perfringens outbreaks (Table 5). Restaurants, 
commercial caterers, and take-away settings were 
associated with 61 per cent of Salmonella outbreaks 
(Table 6). Meats were associated with a signifi cant 
number of outbreaks across a range of settings 
(Table 7).

Setting of food consumption

The setting where people consumed the implicated 
food was usually the same as where the food was 
prepared. The exception was where foods were 
purchased from a take-away store, a grocery store, 
delicatessen, or a supermarket. Foods contaminated 
in a commercial manufacturing setting or where the 
food was grown, were also consumed elsewhere. 
Foods prepared in settings where consumption 
occurred elsewhere resulted in 39 outbreaks and 
3,288 cases in the community, and 37 outbreaks 
and 398 cases clustered in private residences.

Implicated food vehicles

A food vehicle was implicated in 173 (81%) of the 
214 outbreaks. The most frequent vehicles were 
meats 64 (30%), fi sh 34 (16%), seafood 13 (6%), 
salad 12 (6%), sandwiches 11 (5%), desserts 9 (4%) 
and eggs 9 (4%) (Table 4). Chicken was the most 
frequently implicated meat and was associated 
with 27 (13%) outbreaks. Fish was the next most 
common cause of outbreaks but it was responsible 
for a relatively smaller number of cases as most 
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Table 4. Foodborne disease outbreaks, cases, and deaths, Australia, 1995 to 2000, by vehicle of 

transmission (% of total)

Vehicle Outbreaks Cases Deaths Median 

number of 

cases per 

outbreak

Range

n % n % n %

Meats 64 30 1,846  23 7 35 17 2–200

 Chicken 27 899 3 21 2–171

 Beef 9 313 1 15 2–200

 Pork 4 126 – – 26 15–60

 Lamb 2 16 – – – 4–12

 Processed meats-consumed cold 6 97 2 16 8–24

 Other meats* 16 395 1 20 4–85

Fish 34 16 281 4 – – 6 2–33

Seafood 13 6 803 10 1 5 22 2–466

 Oysters 3 565 1 97 2–466

Salads 12 6 587 7 3 15 29 4–176

Sandwiches 11 5 1,321  16 1 5 42 11–862

Eggs 9 4 773 10 – – 36 7–500

Desserts 9 4 439 6 – – 45 8–102

Grains 5 2 178 2 – – 37 24–48

Dairy 5 2 81 1 – – 12 9–27

Specialty/ethnic dishes 5 2 46 <1 1 5 6 3–24

Soup 2 <1 80 <1 – – – 13–67

Fruit 2 <1 60 <1 1 5 – 6–54

Vegetables 1 <1 54 <1 – – – –

Fruit juice 1 <1 502 6 – – – –

Miscellaneous 37 17 1,004  13 6 30 10 3–164

Unknown 4 2 69 <1 – – 17 10–26

Total 214 100 8,124  100 20 100 17 2–862

* Includes meats in above categories that may be mixed together and meats not in above categories, or where type of meat 
was not known.

Discussion

This is the most comprehensive summary of food -
borne outbreaks in Australia since the public ation 
of a summary from 1980 to 1995 by Crerar, et 
al.11 Crerar’s 16 year summary identifi ed 128 out-
breaks—an average of eight outbreaks per year 
and six deaths in 15 years. Our collection of out-
breaks identifi ed 214 outbreaks over six years and 
20 deaths—an average of 36 outbreaks per year 
and an average of 52 outbreaks during the contem-
poran eous collection from 1998 to 2000. We believe 
this refl ects an improvement in the documentation 
of outbreaks due to improved availability of records 
and better recollection of more recent outbreaks. 
It is unlikely to be due to increased diagnostic cap-

ability as primary identifi cation methods for the most 
common aetiological agents in this review have not 
changed substantially during this period. This high-
lights the importance of contemporaneous reporting 
of out breaks in a standardised format. The new 
OzFood Net outbreak surveillance system facilitates 
such reporting but this must be well supported at the 
local and state level.14

This summary of outbreaks contains some import ant 
information for policy makers involved in preventing 
foodborne illnesses. These data suggest a need for 
initiatives in commercial catering and aged care and 
hospital catering settings and for special attention to 
be given to particular high risk foods.
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High-risk settings

Outbreaks in aged-care and hospital facilities were 
associated with 35 per cent of all deaths. These 
data lend support to the recent draft Nat ional Risk 
Framework that prioritises catering for immune com-
promised people and commercial cater ing as high-risk 
settings.12 Ensuring high-risk patients do not receive 
high-risk foods could prevent many of these deaths. 
In this review the case fatality rate was three per 
cent for aged care and hospital settings compared to 
0.3 per cent for all foodborne outbreaks. This raises 
the need for urgent implementation of food safety 
plans in these settings. While Listeria monocyto -
genes out breaks occur rarely, the high case-fatality 
rate of approximately 20 per cent highlights the 
need for attention, particularly in institutions where 
residents are immune-compromised.18 The NSW 
Health Depart  ment issued a circular on listeriosis 
control in such settings which emphasises imple-
mentation of Hazard Analysis Critical Control Points 
(HACCP); separating high risk foods from high risk 
patients, food temperature control, and cross con-
tamination control.19  Policy makers and regulators 
should ensure that HACCP is implemented in these 
settings.

Commercial caterers were responsible for the larg-
est number of cases of any setting or 27 per cent 
of all cases. Commercial caterers are a special risk 
because they prepare large volumes of food and 
may be required to cater in venues with inadequate 
cooking, storage, transport, cooling, and reheating 
facilities. Several aspects of commercial catering 
make it diffi cult for regulators to identify and inspect 
these operations. Commercial caterers may be 
highly mobile and prepare or serve food in different 
settings from week to week including private resid-
ences, leased function rooms, and public venues 
and their operations are often conducted on week-
ends. Identifying and inspecting these operations 
for com pliance with the Food Standards Code will 
help ensure that appropriate facilities are used and 
reduce the potential for outbreaks.

High-risk foods

Food vehicles that need special attention for inter-
ventions include chicken, eggs, certain fi sh species, 
salads, seafood (particularly prawns and oysters) 
and sandwiches.

Chicken was the most common meat associated 
with outbreaks. Chicken is a commonly consumed 
food and needs to be produced in as safe a manner 
as possible. The high proportion of chicken associ-
ated outbreaks due to Salmonella and Clostridium 
perfringens suggest the need for efforts at the point 
of primary production, processing, and food prepa-
ration. Reduction of contamination at the processing 

level and appropriate food handling in restaurants 
and homes and effective cooking can reduce the 
risk of foodborne infection. Interventions to reduce 
bacterial contamination at farm and pro cessing lev-
els can signifi cantly reduce human infection as has 
been demonstrated in Iceland and Denmark.20,21

Egg-based foods were commonly reported in 
this series of foodborne outbreaks. We cannot be 
certain how many of these outbreaks were due 
to direct contamination from the surface of eggs, 
from internally contaminated eggs, or contamina-
tion of an egg-based food. Nevertheless, the high 
pro portion of egg associated outbreaks that were 
due to Salmonella suggests the need for vigilance. 
Salmonella Typhimurium phage types 9 and 135 
were the predominant pathogens identifi ed in egg-
associated outbreaks. The link between eggs and 
outbreaks of salmonellosis has been well estab-
lished in Europe and the United States of America 
due to transovarian transmission of infection.22,23 

There is no evidence of transovarian transmission 
of disease in Australia, nevertheless these data 
suggest that there is a need for the egg industry 
to monitor egg production hygiene issues closely. 
Additionally, control of temperature and prevention 
of cross contamination of eggs in processing, stor-
age, and food preparation is extremely important. 
Since the compilation of these data there have been 
further egg-associated outbreaks, some of which 
were traced back to layer farms that were positive 
for the outbreak strain of Salmonella.24 Even quite 
low contamination rates (e.g. < 0.01%) of eggs can 
pose a signifi cant public health problem.25

Reef fi sh are a signifi cant cause of ciguatera poison-
ing which causes a severe illness occasionally with 
a fatal outcome.26 Better education of restaurateurs, 
fi sh wholesalers, and recreational fi sherman is 
required to prevent the consumption of high-risk fi sh. 
Public health traceback investigations may identify 
specifi c reefs that are high risk for ciguatera. There 
are no suitable routine tests to detect ciguatera toxin 
in fi sh, nor can the toxin be detected in the fi sh by 
its appearance, odour, texture or taste. In general 
terms, the risk of poisoning is increased by consum-
ing larger and presumably older fi sh, but poisoning 
can sometimes occur following the consumption of 
relatively small fi sh. These risks are increased for 
people who regularly consume fi sh soups using 
the head or viscera of smaller fi sh, where the toxin 
concentrations may be higher.

In this review seafood associated outbreaks inclu  ded 
three oyster outbreaks (Salmonella, noro virus, and 
hepatitis A) and four prawn-associated out  breaks 
(hepatitis A, C. perfringens (2), and Salmonella 
Typhi). Hepatitis A, while rare, causes serious ill-
ness with an average of 12.5 days of work missed.27 
In this summary, the hepatitis A outbreak assoc iated 
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with Wallis Lake oysters shows the potential of 
this disease to cause large widespread outbreaks. 
These outbreaks are diffi cult to investigate due to 
the long incubation period of hepatitis A.17

Salads were responsible for 12 outbreaks. While 
salads are not often considered a high-risk food the 
minimal post-harvest processing of salads requires 
good on-farm HACCP as consumers and retailers 
have minimal opportunity to prevent illness.28,29

Four outbreaks were associated with Asian-style 
pork rolls, a high risk food by virtue of the ingredients 
and method of preparation. One of these outbreaks 
was the largest single documented outbreak in our 
review with 862 cases.16 Pork rolls include a range 
of high-risk foods including eggs, chicken liver pate, 
and pork.

Sandwiches are not usually considered a high-risk 
food. This perception and the use of sandwiches 
in mass catering—particularly where sandwiches 
may be stored for many hours at room temperature 
for convenience—may contribute to temperature 
abuse and subsequent food poisoning. Temperature 
control of sandwiches should be a high priority with 
a ‘use by time’ label to manage sandwich safety in 
mass catering settings.

Barriers to surveillance and limitations of 

outbreaks summaries

The number of outbreaks per million residents differs 
greatly across states and territories. This refl ects 
differences in detection, and investigation of out-
breaks, and formal systems of documentation rather 
than real differences in outbreak activity. This is 
exemplifi ed by the disparity in outbreaks reported to 
the US Centers for Disease Control and Prevention 
from 1993 to 1995 with interstate incidence ranging 
from 73 outbreaks per million population to 0.65 in 
some years.4 While much research is needed into 
the usefulness of this population-based ratio, it may 
be useful as a tool for evaluation of surveillance 
systems.30,31 The lack of any reports from Victoria in 
1995 is explained by diffi culties in recall or identifi ca-
tion of records rather than an absence of outbreaks 
or outbreak investigation. Victoria began to system-
atically record outbreaks in August 1995 (personal 
communication, Joy Gregory, December 2003). The 
prospective reporting of outbreaks to OzFoodNet 
from 2001 should redress these reporting dispari-
ties.

This summary is biased by patterns of reporting, 
analysis, investigation and laboratory testing for food-
borne disease outbreaks. The number of outbreaks 
documented by setting is very dependent on report-

ing biases.3 Patient and doctor behaviour is affected 
by the patient’s symptoms. Patients are more likely 
to present to a doctor and be tested if their diarrhoeal 
illness lasts more than two days or involves bloody 
diarrhoea (personal communication, Gill Hall, October 
2003). Outbreaks are more likely to be recognised 
and investigated where an established social, work, 
or familial group share a common meal—leading to 
greater recognition of restaurant and catered func-
tion outbreaks. The relatively smaller number of 
outbreaks associated with commercial manufactured 
food may refl ect quality assurance processes in this 
sector. Alternatively, outbreaks due to high volume 
commercial products with wide distribution may have 
such low attack rates that a common source of illness 
is diffi cult to identify.

Patterns of laboratory testing may bias outbreak sum-
maries leading to greater recognition of patho gens 
such as Salmonella, Campylobacter, and Shigella 
which are identifi ed by routine stool cultures ordered 
by general practitioners. Norovirus, C. perfringens, 
Staphylococcus aureus, Bacillus cereus outbreaks 
are less likely to be detected because tests for 
these agents are not routinely ordered by general 
practitioners. Tests for these pathogens are usually 
requested by public health offi cials only after an 
outbreak with typical symptom or incubation period 
profi le is recognised. Additionally many of these 
agents are only excreted in stool for a short period 
making detection less likely if there is a delay in 
stool testing.

The real time collection of outbreak summaries and 
enhancement of foodborne disease investigation 
and surveillance under OzFoodNet and advances 
in laboratory methods will ensure better information 
for food safety initiatives in the future. The number 
of cases and deaths are very likely an underesti-
mate of those occurring even within the reported 
outbreaks as complete case ascertainment could 
not be confi rmed and cases were not followed up 
to confi rm recovery. Immune-compromised persons 
may die many weeks or months after suffering a 
foodborne disease, however, attributing the cause 
of death may be diffi cult.32

Data collected on potential factors contributing to 
outbreaks were not included here because of the 
lack of standard systems for inspection and criteria 
for linking inspection fi ndings with outbreak causa-
tion. Because environmental inspections are always 
conducted after an outbreak, it is diffi cult to know 
if the conditions found during the inspection were 
associated with the outbreak.
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Conclusion

The outbreaks reported here are biased by multiple 
layers of surveillance barriers and constitute only a 
small proportion of the outbreaks, cases and deaths 
that actually occurred. Nevertheless, food safety 
regulators rely on these summaries as they provide 
evidence of repeated failures in the system. This 
review highlights the major areas of concern during 
1995 to 2000. During the period there were several 
serious and large outbreaks, causing at least 20 
deaths. Clearly, this burden of illness justifi es the 
attention given to foodborne disease and food safety 
in Australia.33 There is an urgent need for Australia to 
prioritise initiatives for high-risk foods, high risk set-
tings, and production methods to prevent outbreaks 
and sporadic disease.
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Abstract
Outbreaks of shigellosis in child care are not commonly reported in Australia, however Shigella bacteria 
can easily spread in these settings. We report an outbreak of shigellosis in a child care centre and discuss 
the control measures implemented. This investigation identifi ed 20 confi rmed cases of Shigella sonnei 
biotype g and a further 47 probable cases in children and staff who attended a child care centre, and 
their household contacts. The investigation highlighted the importance of stringent control measures 
and protocols for dealing with outbreaks of Shigella and other enteric infections in the child care set-
ting, and the importance of prompt notifi cation by both doctors and child care centres, of suspected 
outbreaks. Commun Dis Intell 2004;28:225–229.
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Introduction

Shigellosis is an acute enteric bacterial infection 
generally characterised by a mild and self-limiting 
gastroenteritis, however illness may be severe. 
Symptoms include diarrhoea accompanied by 
fever, nausea and sometimes toxaemia, vomiting, 
cramps, and tenesmus. In typical cases, the stools 
contain blood and mucus. Many cases present with 
watery diarrhoea. Convulsions may be an important 
complication in young children. Illness may last from 
several days to weeks with an average of four to 
seven days. Asymptomatic infections also occur.1

At the time of this outbreak there were no publica-
tions of outbreaks of shigellosis in child care centres 
in Australia, however they are considered high-risk 
settings due to close contact of children with each 
other and the low numbers of bacteria (10–100) 
required to cause illness.1 Transmission of infection 
can occur through inadequate hand washing after 
defaecation or nappy changing, faecal contamin-
ation of nappy changing surfaces and fomites, or 
from person-to-person directly via the faecal-oral 
route. We report an outbreak of shigellosis in a 
child care centre and discuss the control measures 
implemented.

On 4 December 2000, during a routine investigation by 
the Communicable Diseases Section (CDS), Victorian 
Department of Human Services, of a shigellosis notifi -
cation, the notifying medical practitioner advised that 
other children who attended the same child care cen-
tre as his patient were ill. The Director of the centre 
subsequently reported that approximately 15 child-
ren, some of their family contacts and a number of 
staff had been ill with gastroenteritis over a two and 
a half week period. At the time of the outbreak, there 
were approximately 70 children attending the centre 
and 11 staff employed. The centre has three rooms; 
nursery/baby room (0–1 years), toddler (2–3 years) 
and kindergarten (4–5 years), and operates from 
7 am to 6 pm. Mixing of these groups in the centre 
occurs in the early morning and late afternoon.

Methods

A case series investigation and active case fi nding was 
conducted. A probable case was defi ned as any child 
or staff member of the child care centre, or their house-
hold contacts, who had been ill with a gastrointestinal 
illness consisting of diarrhoea and self-reported fever 
between 12 November and 22 December 2000. 
Cases were confi rmed if Shigella sonnei biotype g was 
isolated from a faecal specimen.
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Ethical approval was not needed as the investigation 
was carried out as part the Communicable Diseases 
Section core duties under the Health Act 1958.

The Director provided details on the number of staff 
and children attending the centre and consent to 
contact people. All ill persons or their parents were 
interviewed by phone using a standard questionnaire. 
This included demographics, clinical symptoms, 
whether hospitalised, environmental exposures and 
which room children attended within the child care 
centre if the case was a child, or the staff duties at 
the centre if the case was a staff member. If the case 
was a household contact of an attendee at the centre, 
then their occupation was obtained.

Local Government Environmental Health Offi cers 
conducted environmental inspections according 
to Department of Human Services’ guidelines,2 
and organised collection of faecal specimens from 
cases. These were collected even if symptoms had 
subsided as Shigella can be excreted for up to four 
weeks after symptoms cease.3 CDS staff also vis-
ited the centre to provide advice and assistance with 
implementation of control measures.

Control measures were based on reports from a simi-
lar outbreak in the United States of America4 due to 
an inability to identify relevant protocols in Australia.

Specimens collected were submitted to the Micro-
biological Diagnostic Unit and the Victorian Infectious 
Diseases Reference Laboratory for microbiological 
analysis. Confi rmation of species, sub-typing and 
antibiotic sensitivity analyses were conducted at 
the Microbiological Diagnostic Unit. Testing for viral 
pathogens was conducted at the Victorian Infectious 
Diseases Reference Laboratory.

Results

Epidemiological investigation

Sixty-seven probable cases were identifi ed; 33 chil-
dren (47% of children attending), four staff (37% 
of staff employed) and 30 household contacts 
(total denominator unknown). The age of cases 
ranged from 1–59 years, with household cases 
amongst children aged 1–17 years and adults aged 
24–52 years. Twenty-seven cases were male. Two 
cases were hospitalised and there were no deaths. 
Onset of illness was between 12 November and 
22 December 2000, with median duration of fi ve 
days and range 0.5 to 14 days.

Characteristics of clinical details are shown in Table 1. 
Clinical illness was consistent with Shigella.

The fi rst case was in a child from the toddler room 
(Figure). Staff reported illness near the middle of the 
outbreak, around the same time as the majority of 
the family contacts. Within four days after the onset 
of illness in the fi rst case, cases were detected in all 
three rooms at the centre. Onset of illness in the fi rst 
family member so early in the outbreak could not be 
explained. A source of illness was not identifi ed for 
the case with the earliest onset.

Table 1. Clinical description for 63 cases with 

reported symptoms of Shigella associated with 

a child care centre, Victoria, 12 November to 

22 December 2000

Symptom Percentage

Diarrhoea 97

Watery diarrhoea 69

Fever 55

Abdominal pain 52

Vomiting 32

Blood in faeces 8

Figure. Epidemic curve, child care centre 

outbreak, Victoria, 2000, by exposure category
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There were 12 pairs of siblings attending the centre 
(four pairs in the toddler and kinder rooms; three 
pairs in the kinder and baby room; three pairs all in 
the toddler room; one pair in the toddler and baby 
room; one pair in the baby room) and potentially 
contracted their illness from each other either at 
home spreading the illness to other rooms at the 
centre, or contracted their illness at the centre from 
other children in their room, or in the mixed morning 
and afternoon groups.
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Environmental investigation

Clean-up procedures were implemented according to 
CDS guidelines, although a chlorine base sanitiser was 
not used for cleaning until 15 December 2000. Detailed 
information on the hygiene practices at the child care 
centre was incomplete, however the premises were in 
a good condition and it had an approved Food Safety 
Plan. Methods for cleaning toilets and nappy change 
tables were found to be inadequate. The levels of 
hygiene and cleanliness were evaluated according to 
the Department of Human Services’ Guidelines for the 
Investigation of Gastrointestinal Illness 2 and Staying 
Healthy in Child Care,5 and advice given according to 
these guidelines.

It was determined that children at the centre mix 
freely with each other at the beginning and end of 
each day, and were not confi ned to separate rooms. 
Staff worked in multiple rooms as child care work-
ers; three of the staff positive for Shigella, worked 
in the toddler room, two of these also worked in the 
nursery and the fourth staff member occasionally 
assisted in all rooms as required and occasionally 
worked as a food handler.

Laboratory investigation

Faecal specimens were collected at a median of 
nine days after onset (range 0–29 days). Forty-nine 
stool specimens were submitted; 20 (41%) were 
positive for Shigella sonnei biotype g. Confi rmed and 
probable cases by type of exposure are outlined in 
Table 2. One specimen in a child attending the cen-
tre was also positive for both Shigella and norovirus. 
Onset of illness in this child was 8 December, near 
the end of the outbreak.

One culture positive case was tested 29 days after 
their onset date. More adults (family contacts and 
staff) than children were culture positive (Table 2). 
This may be due to specimens in adults having been 
taken closer to their onset date making it more likely 
that they were still excreting Shigella.

All isolates were resistant to streptomycin, tetracyc-
line, sulphathiozole and trimethoprim; three were 
also resistant to ampicillin and the remaining were 
sensitive. All were sensitive to chloramphenicol, 
kanamycin, nalidixic acid, spectinomycin, gentamicin 
and ciprofl oxacin.

Instances of isolates, with and without an antibiotic 
resistance marker, isolated from the same patient 
have been noted. Consequently, the result of both 
ampicillin-resistant and ampicillin-sensitive strains 
being isolated in this outbreak was not a surprise. 
The protocol for any testing requests a pure culture, 
i.e. taken from a single colony, thus laboratory tests 
may not have detected both sensitive and resistant 
isolates from the same patient. The original source 
of the infection may have been a mixture of both 
ampicillin-sensitive and ampicillin-resistant strains. 
Another explanation may be that the ampicillin 
resistance in some of the isolates may have been 
transferred from other enteric organisms within the 
patients’ intestines. The isolates by all other param-
eters were indistinguishable other than the ampicillin 
resistance.

Control measures

The majority of cases had already occurred before 
CDS was notifi ed of the fi rst case (Figure), delaying 
control of the outbreak. Initial control measures such 
as clean-up procedures, enhanced hygiene and hand 
washing, were implemented on 5 December 2000. 
More stringent control measures, such as cohorting 
and antimicrobial therapy, were implemented on 
13 December 2000. Onset of illness in the last case 
at the centre was 13 days after control measures 
were fi rst implemented but only fi ve days after more 
stringent measures were initiated (Figure).

Further transmission occurred in family contacts 
with the last case reporting an onset of illness on 
22 December 2000. In order to minimise the impact 
on parents and staff, the child care centre remained 
open throughout the outbreak.

Case management

Those who still had diarrhoea were excluded from 
the child care centre until they had received an 
antibiotic sensitive to the Shigella strain for at least 
72 hours6 and diarrhoea had ceased. If a person 
could not or refused to take antibiotics, he or she 
could not return to the centre until asymptomatic 
and had two consecutive negative faecal specimens 
taken at least 24 hours apart.

Table 2. Outbreak cases by confi rmation 

status and exposure type

Exposure type Confi rmed Probable Total

Toddler room 4 11 15

Kinder room 1 7 8

Nursery/baby room 2 8 10

Staff 4 0 4

Adult family contact 7 11 18

Sibling contact 2 10 12

Total 20 47 67
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Any child or staff member with a history of diarrhoea 
in the past month who were asymptomatic at the 
time of the investigation (irrespective of whether 
their faecal specimen was positive for Shigella) 
were presumed to have had shigellosis and to still 
be infectious. They were cohorted in a ‘get well 
room’ until they had taken appropriate antibiotics for 
at least 72 hours,6 after which they could return to 
their usual room or duties whilst completing the full 
course of antibiotics. The use of a ‘get well room’ 
was used as an effective strategy in a similar out-
break overseas.7

Children in the ‘get well room’ were allocated a spec-
ifi c toilet and hand basin throughout the duration of 
the outbreak so as to prevent the spread of Shigella 
to others. As the centre had only one staff toilet, ill 
staff (who lived near work) agreed to use their home 
toilet rather than being excluded until antibiotics had 
been received for at least 72 hours. Similarly, ill staff 
could not conduct any cleaning or cooking at the 
centre for the same time period. One food handler 
was required to provide two consecutive negative 
faecal specimens taken at least 24 hours apart 
before returning to normal duties.

A letter of advice about the outbreak and Shigella 
fact sheet was given to all families of attendees. 
Parents were advised to take the letter with them to 
their doctor if their child or any household member 
had been or became ill. Family contacts in high-risk 
occupations (a registered nurse and supermarket 
worker) were identifi ed during the interview proc-
ess and provided with appropriate advice (such as 
recommendations for work exclusion) in order to 
prevent the outbreak from spreading further.

Treatment of cases with an appropriate antibiotic 
was recommended in this outbreak as this usu-
ally reduces duration of carriage to a few days.1 
Recommendations were based on the therapeutic 
guidelines8 and the antibiotic sensitivity pattern of 
the fi rst notifi ed Shigella case. Ampicillin was initially 
recommended however parents complained that 
ampicillin was not available in syrup or powder form 
and amoxicillin was subsequently recommended for 
children too young to take tablets.3

Three cases (one child and two adults) had a strain 
resistant to ampicillin. An alternative antibiotic was 
not available for the child and norfl oxacin was rec-
ommended for the adults.

Environmental measures

At least twice daily clean-up procedures were carried 
out throughout the centre. Diluted household bleach 
(one cup of bleach to nine cups of water) was used 
as a sanitiser; spray bottles with the bleach were 
used to clean door handles, knobs and surfaces and 

the solution was made up twice daily. Hand washing 
was re-emphasised and posters were displayed in 
bathrooms. Staff supervised the hand washing of 
children and assisted those children too young to 
wash their own hands. Loose soap in the toilets was 
replaced with liquid soap dispensers, which were 
washed and refi lled at various times throughout the 
day; paper towels were provided for hand drying.

Food on common plates was not permitted and 
children in the cohort room were not allowed contact 
with children from other rooms. Separate batches 
of toys were used in the morning and the afternoon 
and were required to be cleaned and sanitised prior 
to use at each session. The nappy changing area 
was cleaned and sanitised twice daily.

New admissions to the centre were not permitted 
during the outbreak and the transfer of children to 
other centres was monitored.

Discussion

This investigation identifi ed 20 confi rmed cases of 
Shigella sonnei biotype g and a further 47 probable 
cases in children and staff who attended a child care 
centre, and in their household contacts. The extent of 
this outbreak is likely to be due to person-to-person 
transmission. The implementation of strin gent clean-
up procedures, enhanced hand washing and hygiene 
and the support of staff and families at the child care 
centre was an effective strategy in controlling the 
outbreak. While we did not investigate asymptomatic 
infection, once these procedures were fully imple-
mented, transmission at the centre appeared to have 
ceased after fi ve days and no further cases were 
reported.

The fi nding of one co-infection with norovirus is inter-
esting and it is possible that other cases of norovirus 
were not detected, however we do not believe other 
cases of gastroenteritis in the centre were viral infec-
tions. Although a broad case defi nition was used, 
the clinical illness (Table 1) was consistent with 
Shigella and did not resemble the explosive nature 
of viral gastroenteritis outbreaks. In addition, over 
30 per cent of the faecal specimens collected were 
tested within 0–10 days after onset of illness and 
if norovirus was present more positive speci mens 
would have been expected. It is however plausible 
to assume that the stringent control measures 
implemented in this setting potentially prevented a 
concurrent viral gastroenteritis outbreak.

The interventions adopted in this outbreak of Shigella 
appeared to be effective. Excluding persons with 
diarrhoea from attending the child care centre until 
symptoms have ceased is critical. Active follow-up of 
illness in household members gave the opportunity to 
educate on gastrointestinal illnesses and ways of mini-
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mising the spread to other family contacts. Persons in 
high-risk occupations were educated on exclusion 
requirements and personal hygiene at work.

Providing support to staff and parents was impor-
tant. An earlier visit to the centre would have been 
benefi cial in ensuring staff obtained clear and 
uni form information on the outbreak and the impor-
tance of adhering to control measures. Keeping the 
child care centre open but with extensive restric-
tions appears to have been justifi ed. It prevented 
parents from taking their children to another centre 
and spreading the outbreak further. Allowing staff to 
work whilst excreting Shigella also eliminated the 
stress of insuffi cient staff.

Antibiotic treatment appeared effective with only two 
cases in attendees and no cases in staff occurring 
after this intervention (Figure). However, as faecal 
specimens were not collected after the completion 
of antimicrobial treatment, the true effectiveness of 
antimicrobial treatment in this setting could not be 
determined. Further evaluation of antibiotic effective-
ness in outbreak settings would be bene fi cial. The 
lack of appropriately formulated antibiotic therapy 
for small children was problematic and we suggest 
that therapeutic guidelines are reviewed to take into 
account the lack of availability of ampicillin for small 
children and the use of amoxicillin in shigellosis.

This investigation also highlighted the importance of 
prompt notifi cation by both doctors and child care 
centres of suspected outbreaks, so that investi-
gations and control measures can be implemented 
in a timely fashion. Similarly, specifi c protocols for 
the management of outbreaks in childcare settings 
are essential and the Department of Human Services 
is incorporating those used in this outbreak into 
gastrointestinal illness management guidelines.

To further minimise such outbreaks, child care 
centres are required under the Health Infectious 
Diseases Regulations, to exclude children with diar-
rhoea until ceased or a medical certifi cate is provided 
(and a policy around this should be in place at child 
care centres). Child care centres should seek advice 
from their local health department where an outbreak 
is suspected or where advice is required regarding 
infectious diseases.
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Abstract
Australia currently has no system of passive surveillance of antimicrobial resistance in spite of the 
importance of surveillance in identifying and defi ning emergent resistance being generally accepted. 
Queensland Health Pathology and Scientifi c Services have developed fl exible software for passive sur-
veillance with the capacity to handle national data. The system imports raw data strings in delimited 
ASCII text format into a relational database and screens to exclude duplicates before the processing 
of the cumulative susceptibility data. It allows considerable fl exibility in inquiry parameters and has 
the ability to ‘drill down’ to individual laboratory results. Examples of analytical output are given for 
49,169 unique isolate results obtained in all Queensland Health Pathology Service laboratories from 
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Introduction

The emergence of increasing levels of resistance 
in a growing number of major pathogens has led 
to the recognition of antimicrobial resistance as an 
important public health issue. Government spon-
sored reports in a number of countries including the 
United Kingdom, the United States of America and 
Australia have identifi ed the need for action to deal 
with this emergent problem.1,2,3 Furthermore, the 
World Health Organization has acknowledged the 
global nature of this problem and has recommended 
a concerted international approach to controlling the 
emergence and spread of antimicrobial resistance.4 
The importance of surveillance in identifying and 
defi ning emergent resistance is generally accepted. 
The Australian report (JETACAR)3 recommended 
that a comprehensive surveillance system be estab-
lished in Australia incorporating both active and 
passive components.3

Prior to the publication of JETACAR passive surveill-
ance of resistance in a broad range of pathogens 
was conducted for a number of years by the 
Nat  ional Antimicrobial Resistance Surveillance Pro-
gram (NARSP) by collation of results obtained in 
29 pathology laboratories both public and private.5 
However, due to the laborious nature of data col-
lection and collation, NARSP publications lagged 

behind testing by several years at least. This tended 
to limit their utility in identifying emergent problems. 
The introduction of The Surveillance Network™ 
(TSN®), an American commercial computerised 
surveillance system, into Australia in 1998 promised 
for some time to fi ll the gap vacated by NARSP 
and to provide national passive surveillance data in 
close to ‘real-time’.6 However, the decision by TSN® 
to withdraw from Australia in 2003 leaves us without 
a national passive surveillance system.

Queensland Health Pathology and Scientifi c Ser-
vices (QHPSS) have made the provision of pas-
sive antimicrobial resistance surveillance data to 
clinicians within Queensland public hospitals a high 
priority. The purpose of passive surveillance is to 
provide estimates of the prevalence of resistance 
phenotypes based on specimens submitted to clini-
cal laboratories. The aim of the current project is to 
provide timely cumulative susceptibility data to inter-
ested health care professionals at a local, regional 
and state level.

This paper describes the creation of comprehensive 
state-wide network of passive surveillance incorp-
orating all susceptibility data generated in our labor-
atories and gives some examples of its reporting 
output.
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Methods

Queensland Health Pathology Service (QHPS) con-
sists of a hierarchical, networked system of 32 labor-
atories (Figure) which vary in size from small remote 
laboratories serving rural communities to large multi-
divisional laboratories serving metropolitan tertiary 
referral hospitals. It provides laboratory services to all 
public hospitals but one in Queensland. Public hospi-
tals in Queensland form part of health districts that in 
turn belong to three zones. The Northern Zone serves 
a population of 596,725, the Central Zone 1,365,076 
and the Southern Zone 1,624,094 according to 2001 
census data.

A single laboratory information system (LIS) 
(AUSLAB™, PJACC, Melbourne) is networked to all 
laboratories from a central computer. Twenty-four of 
the laboratories perform antimicrobial susceptibility 
testing. Since July 2002, all susceptibility testing 
is performed according to National Committee for 
Clinical Laboratory Standards (NCCLS)7 or using 
automated methods based on NCCLS methods 
(Vitek®, bioMerieux, Missouri or MicroScan®, Dade 
Behring, Illinois). Specimen, isolate and susceptibil-
ity data (‘S’, ‘I’ or ‘R’ calls) are downloaded from 
the LIS using an ‘autodump’ function. A data fi eld 
is included to specify the test method thus allow-
ing data derived from any method to be captured 
and analysed separately if required. The raw data 
(strings in delimited ASCII text format) are imported 
into a relational database (Microsoft™ SQL Server 

2000™) and processed through a screening algo-
rithm to remove duplicates. Results are stored in 
separate tables in the relational database. Data are 
presented with a 3-tiered-architecture web applica-
tion devel oped using Microsoft™ Dot Net™ technol-
ogies. A web browser is used as the user interface 
allowing access through the Queensland Health 
intranet or through remote access secure internet 
connection. The ‘unique’ isolate defi nition used for 
duplicate removal uses the following parameters: 
identical patient identifi ers (name, patient record 
number, date of birth), identical organism name, 
identical susceptibility pattern and isolation within 
fi ve days of a previous ‘identical’ isolate. Specimen 
type is also included in the algorithm from specimen 
category inquiries. Data from patients with multiple 
isolates were audited to ensure that the algorithm 
selected the fi rst isolates of a particular profi le and 
excluded all duplicates.

The database can be queried for all specimens or for 
particular categories of specimens. Specimens are 
categorised as blood, cerebrospinal fl uid, ear/nose/
throat, enteric, genital, respiratory, tissue/fl uid/pus/
prostheses, urine, infection control screening and 
other. Ad hoc inquiries are processed according to 
the following parameters: testing laboratory, health 
care facility, ward address, inpatient/outpatient status, 
zone, district, year/month, organism, anti microbial, 
and specimen type. Data for clinical isolates and 
infection control screening isolates can be analysed 
separately. Reports state the number of isolates tested 
and the percentage susceptible.8 For demonstration 
purposes the results reported here refl ect results as 
recorded in the LIS. These would not necessarily 
have appeared in the pathology report.

Results

Susceptibility results were available for 52,563 iso-
lates between 1 January and 30 June 2003. The 
screening algorithm excluded 6.5 per cent of iso-
lates leaving 49,169 in the active database including 
48,096 clinical and 1,073 infection control screening 
isolates. Some of the fl exible data anal ysis capabili-
ties of the system are demonstrated in the tables.

Tables 1 and 2 show the susceptibilities of com mon 
gram-negative and gram-positive blood cul ture 
isolates from all laboratories respectively. The 
variation of the proportion of blood culture iso lates 
of Staphylococcus aureus that were methicillin-
resistant (MRSA) in the three zones is shown in 
Table 3. Differences in the susceptibility of inpatient 
and outpatient MRSA isolates at one Southern Zone 
hospital are seen in Table 4. The ability to differenti-
ate between clinical and infection control screening 
isolates is demonstrated by data from the same 
hospital (Table 5). Summary data for extended spec-
trum beta-lactamase (ESBL) producing Klebsiella 
pneumoniae and vancomycin resistant enterococci 

Figure. Location of Queensland Health 

Pathology Service laboratories
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Table 3. Proportion of methicillin-resistant Staphylococcus aureus (MRSA) among blood culture isolates 

of Staphylococcus aureus and proportion of gentamicin susceptible MRSA, January to June 2003

Zone Total Staphylococcus 
aureus

Methicillin-resistant Staphylococcus aureus MRSA gentamicin 

susceptible

n % %

Northern 94 11 11.7 72.7

Central 143 24 16.8 17.4

Southern 130 22 16.9 31.8

Table 4. Antimicrobial susceptibility of inpatient and outpatient isolates of methicillin-resistant 
Staphylococcus aureus at a metropolitan teaching hospital, January to June 2003

Antibiotic Inpatients Outpatients

%S n %S n

Vancomycin 100.0 267 100.0 25

Fusidic acid 89.9 267 80.0 25

Clindamycin 74.9 267 84.0 25

Ciprofl oxacin 43.1 267 76.0 25

Gentamicin 38.2 267 72.0 25

Tetracycline 33.7 267 72.0 25

Erythromycin 22.1 267 44.0 25

Rifampicin 78.2 266 92.0 25

Mupirocin 99.2 127 100.0 3

Table 5. Comparison of susceptibility of all methicillin-resistant Staphylococcus aureus isolates with 

those from clinical specimens and those from infection control screening specimens at a metropolitan 

teaching hospital, January to June 2003

Antimicrobial
All isolates Clinical isolates Screening isolates

%S n %S n %S n

Ciprofl oxacin 45.9 292 57.6 165 30.7 127

Clindamycin 75.7 292 80.0 165 70.1 127

Erythromycin 24.0 292 31.5 165 14.2 127

Fusidic acid 89.0 292 90.9 165 86.6 127

Gentamicin 41.1 292 48.5 165 31.5 127

Mupirocin 99.2 130 100.0 17 99.1 113

Rifampicin 79.4 291 81.8 165 76.2 126

Tetracycline 37.0 292 39.4 165 33.9 127

Vancomycin 100.0 292 100.0 165 100.0 127
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(VRE) for the three zones are shown in Tables 6 
and 7 respectively. Cumulative susceptibility to a 
variety of antimicrobials and reduced susceptibility to 
penicillin of Streptococcus pneumoniae isolated from 
sterile and non-sterile sites are shown in Table 8.

Discussion

We have endeavoured to display the versatility of 
the antibiogram software by presenting data derived 
from the entire state, the three Queensland Health 
zones and from an individual institution. The data 
are presented as recorded as the system does not 
at present include software to automatically identify 
improbable results. The current version of software 
does however provide a ‘drill down’ feature which 
allows individual anomalous results to be identifi ed 
by laboratory number and testing laboratory for 
follow up.

We presented data concerning some key endemic 
and emerging resistant organisms. MRSA is of 
part icular interest in Queensland due to the emerg-
ence of non-multiresistant strains causing severe 
community acquired infections.9,10 Gentamicin sus-
ceptibility has been used as a surrogate marker for 
these strains and Table 3 shows marked differences 
in the genta micin susceptibility of MRSA in the three 
zones. This suggests that community strains are 
probably most common in the Northern Zone and 
least common in the Central Zone. Examination of 
MRSA suscept ibilities at one metropolitan teaching 
hospital in Table 4 demonstrates that outpatient 
isolates are more susceptible to non-beta-lactam 
antimicrobials, which is also in keeping with com-
munity acquisition of non-multiresistant strains. The 
varying cumu lative susceptibility results displayed in 
Table 5 demonstrate the importance of separating 
results of infection control screening isolates from 
clinical isolates when reporting cumulative suscepti-
bilities, in this case for MRSA.

Table 6. Antimicrobial susceptibility of extended spectrum beta-lactamase producing Klebsiella 
pneumoniae isolated in Queensland Health Zones, January to June 2003

Antibiotic
Northern zone Central zone Southern zone

%S n %S n %S n

Amikacin 100.0 36 98.0 51 100.0 12

Amoxycillin 0.0 40 0.0 50 0.0 12

Cefotaxime 20.5 39 7.5 40 81.8 11

Ceftazidime 2.6 38 5.7 35 27.3 11

Cephalothin 2.6 38 0.0 50 0.0 12

Ciprofl oxacin 43.6 39 89.8 49 16.7 12

Co-trimoxazole 13.2 38 15.7 51 16.7 12

Gentamicin 5.0 40 2.0 51 0.0 12

Imipenem 100.0 37 97.9 48 100.0 12

Meropenem 100.0 31 97.6 41 100.0 11

Netilmicin nt nt 66.7 3 100.0 11

Trimethoprim 9.1 33 9.8 41 27.3 11

nt Not tested

Table 7. Vancomycin resistant enterococci 

isolated from screening specimens in 

Queensland Health zones, January to June 2003

Zone Enterococcus 
faecium (van B 

phenotype)

Enterococcus 
faecalis (van B 

phenotype)

Northern 0 0

Central 28 2

Southern 1 2

Table 8. Antimicrobial susceptibilities of 

Streptococcus pneumoniae in all laboratories, 

January to June 2003

Antimicrobial
Sterile sites Non-sterile sites

%S %I n %S %I n

Chloramphenicol 97.3 74 98.5 401

Co-trimoxazole 64.3 56 74.1 325

Erythromycin 82.6 109 85.1 578

Penicillin G 89.3 4.5 112 81.1 9.0 586

Tetracycline 90.9 77 85.0 454

Vancomycin 100.0 101 100.0 501
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Comparison of susceptibilities of ESBL produc-
ing K. pneumoniae to cephalosporins in the three 
zones in Table 6 illustrates another potential pitfall 
in interpreting cumulative susceptibility results from 
different laboratories. The marked differences in sus-
ceptibility recorded here is due to differing reporting 
practices between laboratories: some record results 
as tested and suppress them while others record all 
as resistant and report them. Clearly, knowledge of 
reporting practices for organ ism/antibiotic combina-
tions where suscept ibility pheno types are not reliable 
indicators of clinical utility, is an important element in 
reporting and interpreting cumulative data.

Analysis of infection control screening for VRE sho-
wed a large number of isolates of van B E. faecium 
in the Central Zone (Table 7). Drilling down revealed 
that this was due to an outbreak in one institution 
only. The emergence of resistance to penicillin and 
other antimicrobials in S. pneumoniae has been 
evident in Australia for over a decade.11 Table 8 
shows that, while isolates from blood and CSF are, 
as expected, more susceptible than isolates from 
non-sterile sites, the proportion of resistant isolates 
(penicillin MIC ≥ 2 mg/L) from sterile sites is 6.2 per 
cent, which is cause for concern.

The method of data transfer employed makes this 
passive surveillance system adaptable to output 
from any modern LIS. The system also allows for 
internet access with appropriate security. These fea-
tures suggest it could be relatively easily adapted to 
provide the basis for a national system of passive 
surveillance. National input into specifi cation of 
such a system would be required and a mechanism 
for providing this through the Australian Group for 
Antimicrobial Resistance has been proposed. While 
the Commonwealth has stated its commit ment to the 
surveillance approach suggested by JETACAR,12 a 
practical and cost effective solution to the require-
ment for passive surveillance is yet to be imple-
mented. We suggest that the system described 
would, with appropriate modifi cation, satisfy the 
require ment for national passive surveillance of anti-
microbial susceptibility.
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Letter to the Editor

Was the egg a plausible source for the Salmonella Potsdam 

outbreak?

The paper, Outbreak of S. Potsdam associated 
with salad dressing at a restaurant (Commun Dis 
Intell 2003;27:508–512), implicated the egg as the 
‘most plausible source of S. Potsdam’. No tangible 
evidence to support this statement was provided 
and broader possibilities were not considered. The 
reasons for implicating the eggs were that another 
Salmonella serovar (Salmonella Infantis) was found 
on cloth used to clean the eggs and the egg was 
an ingredient common to the S. Potsdam positive 
dressings.

Is the presence of one serovar in the environment 
an indication of the presence of another Salmonella 
serovar in the same environment? Unless a scien tifi c 
reference can support S. Infantis presence in envi-
ronmental samples as an indicator for the pres ence 
of S. Potsdam, the scientifi c validity of the argument 
implicating the eggs is unsustainable.

Was the egg the only ingredient common to all 
S. Potsdam positive dressings?

Salad dressings were prepared by dividing a single 
batch of mayonnaise to make the fi ve salad dress-
ings (p. 510). S. Potsdam was only found in two. 
This could indicate that the mayonnaise base was 
not the primary source but that the two salad dress-
ings once they had acquired S. Potsdam through 
cross contamination from another source merely 
provided good media for multiplication.

If the mayonnaise was the primary source, the main 
ingredient in the mayonnaise base was vegetable 
oil that in a kitchen with hygienic standards as 
described in the paper, could have been subject 
to cross contamination. Mayonnaise is prepared in 
restaurant kitchens by manual separation of the egg 
yolk and the white. Therefore, human hands were 
another possible common denominator. S. Potsdam 
has been isolated in Australia from potable water 
(J Powling, National Enteric Pathogens Surveillance 
System, personal communication). It does not 
appear that the water, a common denominator to all 
aspects of food preparation, was tested.

The human cases ‘ate a variety of food items’ and 
73 per cent of the human cases did not consume 
salad dressings or egg-containing food items. The 
paper, while acknowledging this discrepancy, argued 
that the kitchen practices were conducive to cross 
contamination and this could explain the occurrence 

of further cases in people that had not eaten food that 
contained eggs. Is cross contamination possible only 
from eggs to other food items? A timely and broader 
range of food sampling could have cast light on 
this aspect. However, in view of the lack of tangible 
evidence to implicate the eggs and the opportunity 
for cross contamination ‘between raw and prepared 
food’ (p. 511), it is puzzling why cross contamination 
from other food items to food containing eggs was not 
considered as a plausible explanation.

A lag of 15 days was reported between the time the 
fi rst case had eaten at the restaurant and the collec-
tion of samples that yielded S. Potsdam. During this 
time the bottles described as ‘stained and containing 
food residues and odour, standing at high ambient 
temperatures’, were continually handled by patrons 
and staff and topped up with ‘partly used dressing 
stocks’ (p. 511). The fi nding of S. Potsdam under 
these circumstances adds considerable weight 
to the hypothesis that the dressings were not the 
primary food vehicle.

Investigations of human food poisoning are likely to 
benefi t from a broad epidemiological approach and 
from knowledge of farming practices.

The paper states that ‘meat meal was the major 
component of laying hen feed at egg producer A’. 
This is a distorted view of practices in the poultry 
indus try and places distorted epidemiological signif-
icance on the meat meal. Poultry rations are grain 
based and meat meal is not the major component in 
any poultry ration.

In April/May 2002, shortly after this outbreak, 
S. Pots dam, by the paper’s own admission, ‘a relat-
ively uncommon serovar in Australia’ (page 508), 
was reported in 10 adults in the Richmond-Tweed 
region of New South Wales. In late November until 
the end of December 2002 a multi-state cluster 
of S. Potsdam was reported from New South 
Wales, the Australian Capital Territory, Victoria and 
Tas mania. Fresh produce from Queensland was 
sus pected as a source (July 2003 NEPSS annual 
report). Because of the signifi cant chances for cross 
contamination in the restaurant and the lack of tan-
gible evidence implicating the eggs, it is plaus ible 
that fresh produce in the restaurant was the source 
of S. Potsdam as early as February 2002.
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The only S. Potsdam from egg source during 1988 
to 2002, was from raw egg pulp (and not eggs, 
p. 508) in Western Australia in July 1990 (J Powling, 
personal communication). Egg pulp is harvested by 
manually or mechanically removing the egg contents 
from the shell. This process provides ample oppor-
tunities for cross contamination with bacteria that 
may not be present in the layer shed, or if present 
would not normally present a signifi cant hazard.

Between 1996 and 2003, as part of the New South 
Wales Salmonella Enteritidis-Free Accreditation 
Scheme, 3,470 layer farm tests have been done on a 
monthly basis. S. Potsdam has never been detected 
(nor has S. Enteritidis). In a survey in Queensland. 
(J Cox, 9th Australian Poultry and Feed Con vention, 
Gold Coast 1993), a variety of Salmonella spp. were 
reported in the Queensland layer environment but 
S. Potsdam was not detected on any of the 60 farms. 
These are signifi cant, consistent epidemio logical 
fi ndings that provide additional evidence to question 
the plausibility of the eggs as a source in this case.

Although the majority of affected patrons in the res-
taurant did not consume egg-containing food, the 
egg farm was sampled on the 18 February 2002, 
two days before the Salmonella culture results from 
the various restaurant food items were available 
(personal communication, the Egg Producer). This 
perhaps demonstrates that eggs were considered 
the source before the facts were known and despite 
very strong hints suggesting other possibilities, 
none were elucidated. Indeed, the evidence in the 
paper and the broader epidemiological picture tends 
to suggest that eggs were unlikely to be the source 
of S. Potsdam and investigations of food poisoning 
require, from the onset, objective assessment of all 
possibilities.

George Arzey

Senior Veterinary Offi cer (Poultry)

NSW Department of Primary Industries

Response to Letter to the Editor: 
Salmonella Potsdam and eggs

In response to George Arzey’s letter regarding the 
paper Outbreak of Salmonella Potsdam associated 
with salad dressing at a restaurant, Commun Dis 
Intell 2003;27:508–812.

As the title of our paper states we reported an out-
break of Salmonella Potsdam associated with salad 
dressing at a restaurant. We were able to culture 
S. Potsdam from two bottles of salad dress ing at 
the restaurant. Given the diffi culty in recalling food 
consumption many weeks past, it is not surprising 
that many of the cases could not recall consuming 
the contaminated salad dressings.

There are potential explanations for this outbreak, 
other than shell eggs. Alternative sources of S. Pots-
dam were investigated and described. Salmonella 
testing was undertaken on ingredients of the 
dress ings (fresh dill, horseradish relish, anchovies, 
vinegar, parmesan cheese, vegetable oil, salt and 
pepper, sour cream, mustard) and other vehicles at 
the restaurant considered plausible, based on previ-
ous data on the distribution of S. Potsdam (including 
swabs of drinking water bottles) and all were found 
negative.

However, we made extensive commentary on shell 
eggs for three reasons:

1. Shell eggs found at the restaurant were heav-
ily faecally contaminated and, given the restau-
rant’s handling methods, represented a major 
food safety hazard at the time of our inspection. 

2. The environmental fi ndings at the egg producer 
identifi ed multiple hazards in an industry that is 
currently unregulated and subject only to volun-
tary codes of practice under which only some 
part of the egg industry operate. Some of the 
most concerning hazards included Salmonella 
contamination of environmental surfaces includ-
ing bulk feed and feed troughs, and numerous 
opportunities for cross-contamination between 
bird droppings and eggs.

3. Sixteen of 18 cultures collected from the egg pro-
ducer, including meat meal and drinking water 
for the chickens, identifi ed Salmonella.

Leanne Unicomb

Phillip Bird

Craig Dalton
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What do we know about 7vPCV coverage 

in Aboriginal and Torres Strait Islander 

children?

Brynley P Hull,1,2 Peter B McIntyre3,4

Abstract
In 2001, a publicly funded pneumococcal conjugate vaccine (7vPCV) program commenced for 
Aboriginal and Torres Strait Islander children aged under two years. At present, there is very little 
knowledge about the uptake of 7vPCV vaccine amongst Aboriginal and Torres Strait Islander children. 
This study examined the rollout and use of 7vPCV vaccine in Australia and estimated immunisation 
coverage for Indigenous children at the age of 12 months for 7vPCV vaccine. To calculate 7vPCV cover-
age we chose four consecutive 3-month birth cohorts born between 1 October 2001 and 30 September 
2002. The immunisation status of children in each birth cohort was assessed at 12 months for the third 
dose of 7vPCV vaccine. The largest absolute number of 7vPCV doses was given in Queensland, the 
Northern Territory and New South Wales. As the 7vPCV program matured, a progressively higher 
proportion of total doses was administered to children under the age of 12 months consistent with the 
introduction of the program. For all jurisdictions except the Northern Territory and Western Australia, 
where it has remained reasonably constant, estimated coverage increased over the most recent birth 
cohorts but was still less than 50 per cent for all states except the Northern Territory, Queensland, and 
Western Australia. This study provides the fi rst national measure of 7vPCV immunisation coverage 
among Indigenous children in Australia. With the likely improvement over time in the recording of 
7vPCV vaccinations and Indigenous status on the Australian Childhood Immunisation Register, the 
validity of coverage estimates is likely to increase. Commun Dis Intell 2004;28:238–243.

Keywords: pneumococcal, vaccine, vaccination, indigenous children, Aboriginal, Torres Strait Islander
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Introduction

Invasive pneumococcal disease became largely 
preventable in Australian children aged less than two 
years, for the fi rst time, with the approval in December 
2000, of the use of a pneumococcal conjugate vac-
cine to protect against the seven most common 
serotypes. Indigenous children in Central Australia 
have the highest documented incidence of invasive 
pneumococcal disease in the world, with high rates 
also seen in Indigenous children in other parts of 
northern Australia.1,2,3 In 2001, a publicly funded 
pneumococcal conjugate vaccine (7vPCV) program 
commenced for children at high risk (Indigenous chil-
dren under two years, Indigenous children in Central 
Australia aged up to fi ve years, non-Indigenous chil-

dren living in Central Australia aged up to two years, 
and all children with predisposing medical conditions 
aged under fi ve years). The 7vPCV vaccine was 
fi rst used in the Northern Territory, from June 2001, 
with a progressive rollout in other jurisdictions. At 
present, there are few data on the uptake of 7vPCV 
vaccine amongst Aboriginal and Torres Strait Islander 
children, especially in regions outside the Northern 
Territory.

Since May 2001, 7vPCV vaccination encounters 
have been recorded on the Australian Childhood 
Immunisation Register (ACIR). From the immun-
isation data fi nally entered onto the ACIR, the Health 
Insurance Commission (HIC) provides regular quar-
terly coverage reports at the national and state and 
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territory level, calculated using the cohort method.4 
A cohort of children is defi ned by date of birth in 
three-month groups, assessed at the three key ages 
of 12 months, 24 months, and six years of age.

Initially, the fi eld for recording Aboriginal and Torres 
Strait Islander status on the ACIR was incomplete 
and not used for offi cial reports. However, since mid-
2001, as completeness has improved, calculation of 
immunisation coverage estimates for Indigenous 
children using the ACIR has been made available to 
state and territory health departments.

The aims of the study were to:

1. Describe the rollout and use of 7vPCV vaccine 
in Australia since May 2001 by state, remote-
ness index, date of administration, and number 
of doses.

2. Calculate the number of children in a 12-month 
birth cohort assessed as Aboriginal or Torres 
Strait Islander on the ACIR, by state, and to com-
pare these fi gures with the Australian Bureau 
of Statistics (ABS) estimates of the numbers of 
Aboriginal and Torres Strait Islander children by 
state.

3. Estimate immunisation coverage for four cohorts 
of Aboriginal and Torres Strait Islander children 
at the age of 12 months for 7vPCV vaccine and 
compare it with ‘fully immunised’ coverage at 
12 months of age.

Methods

Immunisation status assessment

The National Centre for Immunisation Research 
and Surveillance of Vaccine Preventable Diseases 
receives downloads of ACIR immunisation data 
from the HIC each quarter. This analysis was under-
taken using ACIR data as at 31 December 2003. 
As pneumococcal conjugate vaccines were fi rst 
recorded on the ACIR from May 2001, we analysed 
all vaccine encounters from this date onwards. We 
chose four 3-month birth cohorts, the fi rst born 
between 1 October 2001 and 31 December 2001, 
the second born on 1 January 2002 to 31 March 
2002, the third born on 1 April 2002 to 30 June 2002, 
and the fourth born on 1 July 2002 to 30 September 
2002. The immunisation status of children, identifi ed 
on the ACIR as Aboriginal and Torres Strait Islander, 
in the four birth cohorts was assessed at 12 months 
of age for pneumococcal conjugate vaccine. The 
third dose assumption was applied in this analysis.5 

The analysis was undertaken using the SAS soft-
ware system.6

Aboriginal and Torres Strait Islander population 

denominators

In addition to ACIR Indigenous denominator data, 
data on the number of Aboriginal and Torres Strait 
Islander births in all Australian states and territo-
ries for the year 2002 was also obtained from the 
Australian Bureau of Statistics.7 There are four esti-
mates of the number of Aboriginal and Torres Strait 
Islander births in Australia calculated each year by 
the ABS. Each is based on a different collection, 
with a different propensity to identify Aboriginal or 
Torres Strait Islander status.7,8 In this study, we used 
the expected Aboriginal and Torres Strait Islander 
births from 1996 Census-based experimental esti-
mates and projections. These use the number of 
Aboriginal and Torres Strait Islander children in the 
1996 Census to estimate fertility rates for 1996. 
Assuming this fertility rate to continue, and making 
other assumptions about mortality and interstate 
migration, the number of births in subsequent years 
was projected.

Accessibility/remoteness status

Based on the residential address postcode recorded 
on the ACIR, the residential status of children was 
defi ned as accessible or remote using the Access-
ibility/Remoteness Index of Australia (ARIA) devel-
oped by the then Department of Health and Aged 
Care.9 There are fi ve ARIA categories:

highly accessible – relatively unrestricted access-
ibility to a wide range of goods and services;

accessible – some restrictions to accessibility of 
some goods and services;

moderately accessible – signifi cantly restricted 
accessibility of goods and services;

remote – very restricted accessibility of goods and 
services; and

very remote – very little accessibility of goods and 
services.

The ABS views the ARIA methodology as a suitable 
means to determine the remoteness of any part of 
Australia. The ARIA is being used for a variety of 
policy, administrative and statistical purposes and 
is used by a number of government agencies as a 
defi nition of remoteness. It is becoming a ‘de-facto 
standard’ on remoteness and was proposed as the 
national standard measure of remoteness for inclu-
sion in the ABS 2001 census.10
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Sensitivity analysis

A sensitivity analysis of the 7vPCV coverage esti-
mates was also undertaken to assess the effects on 
coverage of using ABS population estimates as the 
denominator and using all doses of 7vPCV given 
to children on the ACIR as the numerator, with the 
assumption that only Indigenous children receive 
7vPCV vaccine.

Results

The total number of 7vPCV doses recorded in 
Australia since mid-2001 are shown in Table 1. 
The largest absolute number of doses was given 
in Queensland, the Northern Territory, New South 
Wales and Western Australia. Three of these 
jurisdictions have the largest rural and remote 
Aboriginal and Torres Strait Islander populations 
and had the largest proportion of doses given to 
children residing in remote areas (Table 1). More 
than 80 per cent of 7vPCV doses were given to chil-
dren residing in remote or very remote areas in the 
Northern Territory, although only 53 per cent of the 
total 0–4 year ACIR child population in the Northern 
Territory resides in these areas (not shown). Indeed, 
all jurisdictions where there is a substantial popula-
tion residing in remote or very remote areas had a 
disproportionate amount of 7vPCV administered to 
children residing in these areas, in keeping with it 
being given predominantly to Indigenous children 
(Table 1).

An indication of the rollout of 7vPCV vaccination 
in each jurisdiction of Australia from May 2001 to 
December 2003 is provided in Table 2. For Australia 
as a whole there has been a steady increase in the 
number of 7vPCV doses administered over time with 
a large increase in the most recent 6-month period 
to December 2003 (Table 2). The Northern Territory, 
Western Australia and Queensland were the fi rst 
jurisdictions to implement their 7vPCV programs 
and vaccinate signifi cant numbers of children with 
7vPCV. New South Wales, Victoria, South Australia 
and Tasmania were much later in rolling out their 
programs and have only begun to vaccinate signifi -
cant numbers of children in the past year.

Approximately 40 per cent of all 7vPCV vaccine 
administered was given only as a single dose, 
suggesting that it was part of a catch-up campaign 
(not shown). This is consistent with 90 per cent of 
children who were aged between 12 and 32 months 
as at 31 December 2003 and aged 18 months or 
more at their fi rst dose of 7vPCV having received 
just the one dose, and 43 per cent of children 
who were aged between 12 and 32 months as at 
31 December 2003 and aged 7–17 months at their 
fi rst dose of 7VPCV having received two doses 
of 7VPCV vaccine (Table 3). As the program has 
matured, a progressively higher proportion of total 
doses was administered to children under the age of 
12 months, consistent with the tailing off of catch-up 
programs, the introduction of the program and the 
birth of new babies (not shown).

Table 1. Receipt of 7vPCV vaccine doses administered from May 2001 to December 2003 and 

recorded on the Australian Childhood Immunisation Register as at December 2003, by state or 

territory and accessibility/remoteness status

State Highly 

accessible

Accessible Moderately 

accessible

Remote Very remote Total

n % n % n % n % n % n %

ACT 983 73.5 111 8.3 53 4.0 53 4.0 137 10.2 1,337 1.7

NSW 9,200 56.9 4,374 27.0 1,430 8.8 934 5.8 242 1.5 16,180 20.3

NT 450 2.7 4,781 10.7 752 4.5 3,445 20.7 10,185 61.3 16,613 20.9

Qld 7,166 28.6 6,690 26.9 3,852 15.5 1,456 5.9 5,752 23.1 24,866 31.2

SA 2,209 65.0 591 17.4 131 3.9 154 4.5 312 9.2 3,397 4.3

Tas 278 65.6 122 28.8 23 5.4 0 0.0 1 0.2 424 0.5

Vic 6,162 92.2 446 6.7 67 1.0 6 0.09 4 0.06 6,685 8.4

WA 2,436 24.1 1,069 10.6 1,216 12.0 893 8.8 4483 44.4 10,097 12.7

Aust 28,834 36.2 15,184 19.1 7,524 9.5 6,941 8.7 21,116 26.5 79,599
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Table 4 shows the number of Indigenous children 
recorded in Australia using two measures. The 
fi rst was the number of children as measured by 
the Indigenous indicator on the ACIR in 2002, and 
the second, the best available estimates from the 
ABS. In most jurisdictions the numbers of children 
identifi ed as Indigenous by the ACIR compared 
quite favourably with the ABS estimates. The num-
bers of children in the Northern Territory identifi ed 
as Indigenous by the ACIR almost mirrored that of 
the ABS estimates, and the ACIR estimated greater 
than 68 per cent of the ABS numbers of Indigenous 
children in fi ve other jurisdictions: Western Australia 
(85%), New South Wales (76%), South Australia 
(75%), Victoria (73%) and the Australian Capital 
Territory (69%).

Table 2. The roll-out of 7vPCV vaccination doses administered from May 2001 to December 2003 

and recorded on the Australian Childhood Immunisation Register as at December 2003, by state or 

territory

State May to 

December 2001

January to June 

2002

July to 

December 2002

January to June 

2003

July to 

December 2003

Total

n % n % n % n % n % n

ACT 160 11.4 232 16.5 289 20.5 253 18.0 474 33.7 1,408

NT 5,043 28.2 3,840 21.5 3,290 18.4 2,960 16.6 2,742 15.3 17,875

NSW 195 1.2 1,987 12.0 3,700 22.3 4,038 24.4 6,638 40.1 16,558

Qld 3,834 15.1 4,544 17.9 5,080 20.0 5,383 21.1 6,612 26.0 25,453

SA 9 0.3 688 20.0 623 18.1 688 20.0 1,434 41.7 3,442

Tas 20 4.6 27 6.2 44 10.1 78 17.9 266 61.1 435

Vic 85 1.3 480 7.1 1,243 18.4 1,415 20.9 3,536 52.3 6,759

WA 2,576 24.2 2,310 21.7 2,020 19.0 1,842 17.3 1,906 17.9 10,654

Aust 11,922 14.4 14,108 17.1 16,289 19.7 16,657 20.2 23,608 28.6 82,584

Table 3. Age at the fi rst dose of 7vPCV 

vaccination administered to children aged 12 

to 32 months and recorded on the Australian 

Childhood Immunisation Register as at 

December 2003, by the total number of 7vPCV 

doses received

Age at fi rst 

dose of 

7vPCV

Number of total 7vPCV doses 

received

1 dose

(%)

2 doses

(%)

3 doses

(%)

0–3 months 3.8 7.9 88.3

3–5 months 6.2 16.5 77.3

5–7 months 16.2 24.8 58.9

7–17 months 47.6 42.7 9.7

18+ months 90.0 10.2 0.2

Table 4. Comparison of the number of 

Aboriginal and Torres Strait Islander children, 

Australian Childhood Immunisation Register 

(ACIR) data versus Australian Bureau of 

Statistics (ABS)

State Indigenous population Accuracy 

of ACIR 

Indigenous 

data (%)‡

ACIR data 

2002*

ABS 2002 

– (births)†

ACT 72 105 68.6

NSW 2,714 3,568 76.1

NT 1,422 1,445 98.4

Qld 489 3,493 14.0

SA 498 665 74.9

Tas 109 482 22.6

Vic 495 680 72.8

WA 1411 1,653 85.4

Aust 7,210 12,094 59.6

* Numbers for the 12-month birth cohort born 1 January 
to 31 December 2002).

† Australian Bureau of Statistics. Births Australia 2002. 
Canberra: Australian Bureau of Statistics. Projected 
indigenous births from the 1996 Census.

‡ (The number of children estimated by the ACIR/the 
number of Census projection births)*100.
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Table 5 shows a comparison of 7vPCV vaccine cov-
erage estimates for Indigenous children for the four 
study birth cohorts. Data from Queensland on the 
Indigenous indicator had not been transmitted to the 
ACIR but coverage estimates were available from 
a Vaccine Information and Vaccine Administration 
System (VIVAS) analysis in 2002. For many jurisdic-
tions, estimated coverage increased from the earliest 
cohort presented but was still less than 50 per cent 
in fi ve jurisdictions. The Northern Territory was the 
best performer with greater than 74 per cent cover-
age for all four cohorts, well above other jurisdictions. 
With the exception of the Northern Territory, 7vPCV 
vaccine coverage estimates in all jurisdictions were 
considerably lower than ‘fully immunised’ coverage 
estimates for all scheduled vaccines at 12 months 
(Table 5). In a sensitivity analysis, estimated 7vPCV 
coverage was lower if the denominator was the 
ABS estimates and the numerator was Indigenous 
children receiving 7vPCV (not shown). Coverage 
increased considerably if all doses of 7vPCV on 
the ACIR were included (assuming only Indigenous 
children receive 7vPCV). Overall, it is diffi cult to esti-
mate the relative contribution of under-immunisation 
of Indigenous children and under-enumeration of 
Indigenous status, but coverage appears unlikely to 
be greater than 60 per cent in any jurisdiction other 
than the Northern Territory.

Discussion

This analysis of recent ACIR data provides the fi rst 
national measure of pneumococcal conjugate 
vac cine immunisation coverage among Indigenous 
children in Australia and, also provides the fi rst 
examin ation of the rollout and pattern of use of 
7vPCV vac cine in Australia by state, remoteness 
index, and number of doses. The main fi nding is 
that 7vPCV cover age amongst Indigenous children 
in Australia increased over the most recent birth 
cohorts but, although differing substantially, was 
sub-optimal in all states and territories except the 
Northern Territory. Using the more accurate Indig-
enous child denominator from ABS data rather than 
the ACIR denominator, coverage was even lower. Of 
particular note was that the proportion of Indigenous 
children in the four cohorts ‘fully immunised’ for age 
was considerably greater than 7vPCV coverage in 
all jurisdictions except the Northern Territory, and 
only slightly lower than for all children at 12 months 
of age.11 This suggests that either 7vPCV is being 
administered to Indigenous children, but not being 
reported by providers in most jurisdictions, or 7vPCV 
is not being administered despite children being 
identifi ed as Indigenous on the ACIR (although not 
necessarily at the point of immunisation service). 
Differential reporting is quite likely as the ACIR 
encounter form does not have a specifi c box for 

Table 5. A comparison of 7vPCV and ‘fully immunised’ coverage estimates calculated from the 

Australian Childhood Immunisation Register for Aboriginal and Torres Strait Islander children born in 

four 3-month birth cohorts

State Number* % coverage for cohort 

born 1/10/01 – 31/12/01

% coverage for cohort 

born 1/1/02 – 31/3/02

% coverage for cohort 

born 1/4/02 – 30/6/02

% coverage for cohort 

born 1/7/02 – 30/9/02

7vPCV

(median 

age at 

3rd dose 

– months)

Fully 

immunised†

7vPCV

(median 

age at 

3rd dose 

– months)

Fully 

immunised

7vPCV

(median 

age at 

3rd dose 

– months)

Fully 

immunised

7vPCV

(median 

age at 

3rd dose 

– months)

Fully 

immunised

ACT 73 0.0 (na) 100.0 8.7 (8.1) 82.6 11.1 (9.6) 92.6 6.7 (11.5) 80.0

NSW 2,692 16.5 (8.8) 86.2 27.8 (6.8) 84.5 31.8 (7.1) 87.1 36.9 (6.8) 84.7

NT 1,424 79.8 (6.8) 88.9 75.0 (7.0) 85.9 80.2 (6.9) 85.3 74.1 (7.3) 79.2

Qld‡ 58.0 58.0 58.0 58.0

SA 513 39.1 (8.5) 80.9 46.5 (7.1) 84.5 37.9 (7.2) 81.9 44.9 (7.0) 81.1

Tas 122 9.1 (7.0) 87.9 9.7 (7.6) 90.3 3.2 (6.4) 87.1 7.4 (7.7) 88.9

Vic 519 12.0 (7.2) 86.5 15.2 (7.6) 86.2 14.8 (8.6) 88.3 16.7 (7.6) 88.3

WA 1,421 53.2 (7.2) 83.8 52.8 (7.1) 79.5 58.6 (7.1) 82.6 50.7 (6.9) 77.5

Aust 7,212 39.1 85.8 43.3 83.9 46.9 85.8 46.1 81.9

* Total number of Indigenous children in the four cohorts born 1 October 2001 to 30 September 2002.

† All of the third doses of diphtheria-tetanus-pertussis (DTP), poliomyelitis, and Haemophilus infl uenzae type b (Hibtiter) (or 
second dose Pedvax Hib) vaccines, and a 2nd or 3rd dose of hepatitis B vaccine used to assess whether a child is completely 
immunised at 12 months of age.

‡ Figure for Queensland calculated from VIVAS data. The proportion of Aboriginal and Torres Strait Islander children fully vac-
cinated for age for 7vPCV, for the period 1 July 2001 to 30 June 2002.
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7vPCV vaccine reporting unlike other vaccines 
on the schedule, and general practitioners do not 
receive Service Incentive Pay ments for reporting 
administration of 7vPCV vaccine. How ever, non-
administration of 7vPCV to children ident ifi ed as 
Indigenous is also likely.

Interpretation of the data is made more diffi cult by 
being likely to be incomplete for many jurisdictions 
both for 7vPCV doses and Indigenous status. Firstly, 
it is known that the ACIR underestimates coverage 
for scheduled vaccines by 3–5 per cent because of 
failure of providers to report to it.12 Failure to notify 
the ACIR is even more likely for 7vPCV vaccine, as it 
is not one of the vaccines assessed for the General 
Practice Immunisation Incentives scheme. Secondly, 
the reporting of Indigenous status to the ACIR is 
incomplete, varies by jurisdiction, and in some juris-
dictions is not transferred to the ACIR as yet.

Despite these limitations, the data reported in this 
study are important given the lack of other data 
sources and, although incomplete, provide a basis 
for monitoring trends. The recording of 7vPCV vac-
cinations on the ACIR is likely to improve further 
over time as seen in the increase in coverage across 
the four cohorts examined. The completeness of 
Indigenous reporting on the ACIR is also likely to 
improve over time. The HIC is currently undertaking 
various Indigenous Access initiatives, which include 
an amended Medicare enrolment form that enables 
the voluntary recording of Indigenous status. As of 
July 2003, more than 800 notifi cations of Indi genous 
status had been lodged with the HIC through this 
amended Medicare form (K. Williams, personal com-
munication, July 2003). Further, it is hoped that exist-
ing data transmission problems with the Indigenous 
fi eld on VIVAS in Queensland will be resolved in the 
near future. This will have a signifi cant impact on 
the numbers of Indigenous children being reported 
on the ACIR for Australia and will result in more 
accurate estimates of coverage of pneumococcal 
conjugate vaccine amongst Indigenous children in 
the future.

Additional data are also likely to made available from 
other sources against which these fi ndings can be 
measured, in particular the recent 2001 ABS survey 
including Aboriginal and Torres Strait Islander chil-
dren 0–6 years, released this year ,and improved 
data from the ACIR in many jurisdictions.
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Age-related risk of adverse events following 

yellow fever vaccination in Australia
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Abstract
Reports of six deaths internationally, including one from Australia, plus other cases of severe systemic 
adverse events following yellow fever (YF) vaccination have raised concern about the safety of YF 
vaccine, particularly among older vaccinees. We investigated the age-related reporting rates of adverse 
events following YF vaccination reported to the Australian Adverse Drug Reactions Advisory Committee 
for the period 1993 to 2002. The reporting rate of systemic adverse events leading to hospitalisation or 
death was signifi cantly higher among vaccinees aged ≥65 years [reporting rate ratio (RRR) 8.95, 95% 
confi dence interval (CI) 1.49–53.5] or ≥45 years (RRR 5.30, 95% CI 1.33–21.2) compared with younger 
YF vaccinees. The higher reporting rates among older vaccinees are similar to those identifi ed in the 
United States of America. The data highlight the importance of assessing the destination-specifi c risk, 
especially for older travellers to yellow fever endemic areas, and careful monitoring of those who are 
vaccinated. Commun Dis Intell 2004;28:244–248.
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Introduction

Until recently, the live attenuated 17D strain of yellow 
fever (YF) vaccine had a 50 year history as a safe 
and effective vaccine.1,2 Mild adverse events, includ-
ing mild headaches and fevers, occur in 2–5 per cent 
of vaccinees. Life-threatening systemic adverse 
events following YF vaccination are rare. Data from 
the United States of America (USA) suggest that 
viscerotropic disease (multiple organ involvement) 
occurs in 1 in 400,000 YF vaccinees, while in Brazil 
the estimate is 1 in 1.1 million vaccinees. Severe 
neurological disease is estimated to occur in <1 in 
8 million YF vaccinees.3

In 1998, two reports to the US Vaccine Adverse 
Events Reporting System (VAERS) of multiple 
organ failure in elderly YF vaccinees led to a study 
to assess the age-related reporting rates to VAERS 
of serious systemic illnesses temporally associated 
with YF vaccination that led to hospitalisation or 
death.5 The investigators identifi ed three deaths 
among elderly YF vaccinees and estimated that 
the reporting rate of systemic illnesses leading to 
hospitalisation or death was 16 times higher among 
vaccinees aged ≥65 years compared with those 
aged 25–44 years.5

More recently, in 2001, a further three deaths among 
YF vaccinees in the USA, Brazil and Australia,6–8 
were reported in The Lancet. Common fi ndings 
were viscerotropic disease, characterised by 
multiple organ failure and isolation of the vaccine 
strain of YF virus. That publication was followed by 
three additional case reports from Europe which 
described similar serious systemic adverse events 
among YF vaccinees.9–11 The majority of deaths and 
serious adverse events following immunisation were 
in adults aged 45 years or older. The US Centers for 
Disease Control and Prevention (CDC) commenced 
active surveillance of serious adverse events follow-
ing YF vaccination in mid-2001.3,4

The study reported here was undertaken following 
enquiries from the US CDC, the World Health Organ-
ization and the United Kingdom about age-related 
rates of serious systemic adverse events among YF 
vaccinees in Australia. The aim of the study was to 
estimate the age-specifi c reporting rates of sys temic 
adverse events leading to hospitalisation or death 
among Australian YF vaccinees and com pare these 
rates to those published for the USA. We also esti-
mated the expected frequency of YF vaccine-associ-
ated viscerotropic disease (YFV-AVD) in Australia, 
based on the observed passive reporting rates of this 
in the USA and YF vaccine usage in Australia.
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Methods

Data sources

Cases of adverse events following YF vaccination 
were identifi ed from the Adverse Drug Reactions 
Advisory Committee (ADRAC) database. This is 
a national database which contains spontaneous 
reports, from 1972 onwards, of adverse events 
following the administration of drugs or vaccines.12 
The number of doses of YF vaccine administered by 
age group was estimated from sales data supplied 
by the sole supplier of YF vaccine in Australia and 
from the age distribution of YF vaccine recipients 
recorded in the immunisation register of a national 
network of travel vaccination clinics.

Cases

All reports in the ADRAC database for the period 
1993 to 2002 were reviewed where:

• YF vaccine was recorded as ‘suspected’ of being 
involved in the reported adverse event (with or 
without other vaccines or drugs);

• the report was assigned a causality rating12 of 
‘certain’, ‘probable’ or ‘possible’; and

• the age of the person was recorded and was 
≥15 years.

Cases were classifi ed as having a ‘systemic’ adverse 
event or ‘other’ adverse event based on the timing 
of the onset of the reaction following immunisation, 
and the symptoms and signs listed in the database 
(Box). Classifi cation was done independently by two 
of the authors (GL, MB) who were blinded to the age 
of person reported. Discrepancies were resolved by 
consensus before ages were revealed. The defi ni-
tions of ‘systemic’ and ‘other’ adverse events were 
based on those used by USA researchers.5 There 
was insuffi cient information recorded in the ADRAC 
database about the duration of symptoms to include 
duration as a component of the case defi nitions, so 
they were more sensitive than those used in the USA 
study.5 Cases of ‘systemic’ adverse events were 
defi ned as ‘serious’ if hospitalisation or death was 
recorded either in the database or on the original 
report card. The original report card was reviewed if 
information about hospitalisation or death was miss-
ing from the database.

Denominator data

Only one company sells YF vaccine in Australia 
(Aventis-Pasteur). They provided the annual number 
of doses sold to the civilian sector for the four years 
1999 to 2002. Prior to 1998, most YF vaccine sold 
in Australia was in fi ve-dose vials. To estimate the 
number of individual doses administered during 

1993 to 2002, it was assumed that there had been 
minimal wastage of single doses in the 1999 to 2002 
period and that the rate of increase in doses admin-
istered over the six years 1993 to 1998 was similar 
to that for the period 1999 to 2002.

YF vaccine providers in Australia require a specifi c 
license, which is reviewed regularly. The majority 
of providers work in travel vaccination centres. The 
number of doses of YF vaccine administered to the 
age groups <15 years, 15–24 years, 25–44 years, 
45–64 years and ≥65 years was obtained from the 
immunisation registry of a national network of clinics 
for the period 1999 to 2002. This was a large sample 
comprising 15 per cent of the total YF vaccine sales 
for 1999 to 2002 and is likely to be representative of 
YF vaccinees. The total number of doses adminis-
tered to each age group for the 10-year period ana-
lysed (1993 to 2002) was estimated from the total 
sales estimates and the age-distribution data.

Data analysis

Age-specifi c adverse events reporting rates per 
100,000 doses of YF vaccine were estimated. The 
reporting rate ratios (RRR) of ‘serious systemic’ 
adverse events were calculated using either the 
25–44 year or the 15–44 year age group as the 

Box. Categories of vaccine adverse events*

Systemic adverse events – onset within two weeks 
of vaccination

• Neurological:† new onset seizures, encepha-
litis, myelitis, altered mental status, focal 
cranial or peripheral neurological defi cits, 
paraesthesia, vertigo, +/– headache.

• Multi-systemic:† myalgia, arthralgia, impaired 
hepatic function, respiratory distress, nausea, 
vomiting, impaired renal function, +/– fever.

Other adverse events – onset within two weeks of 
vaccination

• Mild non-specifi c:† headache or dizziness with-
out other symptoms or signs.

• Hypersensitivity:† rash, urticaria, +/– fever; ana-
phylaxis, angioedema.

• Local reaction:† localised pain, swelling, eryth-
ema or warmth at the injection site.

* Cases that were reported with more than one category 
of reaction were only counted once, in the most serious 
reaction category.

† Examples of symptoms and signs.
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referent group. Epi Info software13 was used to 
calculate RRR values and 95 per cent confi dence 
intervals (CI). The reporting rates per 100,000 
vaccine doses and the RRR values estimated for 
Australia for 1993 to 2002 were compared with 
those published for the USA for the period 1990 
to 1998.5 Due to the lower number of cases identi-
fi ed in Australia, the published USA data were 
combined into broader age groups (15–44 years, 
≥45 years, ≥65 years) and rates, RRR values and 
95 per cent confi dence intervals were recalculated 
for comparison with Australian data.

Results

Vaccine distribution

It was estimated that 210,656 doses of YF vac-
cine were administered to the civilian population 
in Australia in the 10 years 1993 to 2002. Approxi-
mately 4.3 per cent of YF vaccinees recorded on 
the travel clinic network immunisation register were 
aged >65 years, while 57.2 per cent were aged 
between 25 and 44 years (Table 1).

Adverse events reports

For the period 1993 to 2002, we identifi ed 42 reports 
of adverse events following YF vaccination in the 
ADRAC database that met the criteria for review. 
Of these, 26 (62%) met the study defi nition of a 
‘systemic’ adverse event with nine (21%) defi ned 
as ‘serious systemic’ adverse events (Table 1). One 
of these nine had died of YFV-AVD.8 No cases of 
severe neurological disease were identifi ed. YF 
vac cine was the only suspected vaccine or drug 
for 15 (36%) of the 42 reports. The most common 
vaccines administered at the same time as YF vac-
cine were typhoid (n=13), hepatitis A (n=12) and oral 
polio (n=10).

Age-specifi c adverse event reporting rates

There was an increasing trend in the reporting rates 
per 100,000 doses of YF vaccine for both ‘systemic’ 
adverse events and ‘serious systemic’ adverse 
events among vaccinees aged 45–64 years and 
>65 years compared with the 25–44 year reference 
group (Table 1). However, only the reporting rate of 
‘serious systemic’ adverse events among people 
aged >65 years was signifi cantly higher than that 
of the 25–44 year age group (RRR 8.95, 95% CI 
1.49–53). Comparison of reporting rates for broader 
age groups revealed a signifi cantly higher report-
ing rate of ‘serious systemic’ adverse event among 
vaccinees aged >45 years compared with those 
aged 15–44 years (RRR 5.30, 95% CI 1.33–21). The 
age-related RRR values showed similar patterns to 
that seen in the USA (Table 2).

Expected frequency of YFV-AVD

Based on the current Australian YF vaccine distribu-
tion data of approximately 24,000 doses per annum, 
and the reported rates of YFV-AVD in the USA of 
one in 400,000 doses, the expected frequency of 
YFV-AVD in Australia is one case in 16 years. The 
case reported in 2001 who died8 is the only one 
recorded in the ADRAC database, which com-
menced in 1972.

Discussion

This study was prompted by international concern 
about the risk of serious adverse events caused by 
YF vaccine, particularly among the older vaccinees. It 
was found that, like the USA, there was a signifi cantly 
higher reporting rate of serious systemic adverse 
events (leading to hospitalisation or death) tempor-
ally associated with YF vaccination among Aust-
ralians aged ≥65 years and ≥45 years, compared 
with younger YF vaccinees.

The study had some limitations. Cases were ident-
ifi ed through passive surveillance and are subject 
to the biases inherent in systems that rely on 
spontan eous reporting,12 including the possibility of 
age-related reporting biases. The case defi nitions 
derived from the ADRAC data were more sensitive 
than those used in the USA study5 because the 
duration of symptoms could not be used as part 
of the case defi nition. This contributed to the esti-
mation of higher reporting rates compared with the 
USA, although this is unlikely to have impacted on 
the trends in age-related reporting rate ratios. The 
denominator data were estimates only and assumed 
that older YF vaccinees were as likely as younger 
YF vaccinees to attend travel vaccination clinics. 
Clinic data support this, showing that older travel-
lers are more likely to attend for yellow fever vac-
cination than they are for other travel-related health 
matters such as typhoid vaccination or anti malarial 
prophylaxis. It was also found that the pro portion 
of older YF vaccinees recorded on the travel clinic 
immunisation register differed according to the city 
of residence and refl ected the population structure 
of the local region (e.g. there was a smaller propor-
tion of older vaccinees at the Sydney clinic, and a 
higher proportion at the Adelaide clinic). If older YF 
vaccinees were less likely to attend travel vaccina-
tion clinics, the number of doses received by this 
age group would be higher than was estimated and 
would have resulted in lower age-related adv erse 
event reporting than estimated.

As found in the USA study, YF vaccinees reported 
to ADRAC had often received other vaccines at the 
same time and these vaccines may have caused the 
reported reactions. To assess this, USA resear chers 
estimated the age-specifi c reporting rates of serious 



CDI Vol 28 No 2 2004 247

 Article

Table 1. Reporting rates per 100,000 vaccine doses and reporting rate ratios for adverse events 

following yellow fever vaccination, Australia, 1993 to 2002

Age

(years)

Number 

of doses

% of 

doses

Systemic adverse events* Serious systemic adverse events*

n % RRR† (95% CI)‡ n %† RRR (95% CI)‡

15–24 32,423 15.4 0 0.00 0.00 – 0 0.00 0.00 –

25–44 120,552 57.2 14 11.61 1.00§ – 3 2.49 1.00§ –

45–64 48,697 23.1 9 18.48 1.59 (0.69–3.68) 4 8.21 3.30 (0.62–9.90)

≥65 8,984 4.3 3 33.39 2.88 (0.83–10.0) 2 22.26 8.95 (1.49–53.5)

15–44 152,975 72.6 14 9.15 1.00§ – 3 1.96 1.00§ –

≥45 57,681 27.4 12 20.80 2.27 (1.05–4.91) 6 10.40 5.30 (1.33–21.2)

Total 210,656 100.0 26 12.34 9 4.27

* See Box for defi nitions of adverse event categories; ‘serious’ adverse events were those leading to hospitalisation or death.

† Rate per 100,000 doses of vaccine.

‡ Confi dence interval.

§ Reference age group for comparison.

systemic adverse events following hepatitis A vac-
cination and found no signifi cant differences across 
age groups.5 We also estimated the age-specifi c 
RRR values for systemic and serious systemic 
adverse events following hepatitis A vaccination, 
using both the Australian age-specifi c YF vaccine 
distribution data and the USA hepatitis A distribution 
data as denominators, and found no increase in 
reporting rates among older hepatitis A vaccinees 
(data not shown).

Australia has not followed the USA4 in implement-
ing active surveillance of serious adverse events 
follow ing YF vaccination. It was felt that serious and 
life-threatening reactions are likely to be reported 
by clinicians and so would be detected by the 

curr ent passive surveillance system. However, the 
Therapeutic Goods Administration (the Australian 
regulatory authority) did request that the vaccine 
manufacturer amend the product insert. This now 
describes increased risks with YF vaccine in indi-
viduals aged ≥65 years and includes precautions 
for older individuals concerning pre-vaccination eval-
uation of health status and post-vaccination mon-
itoring. A statement identifying the need to balance 
the risk of rare reactions in elderly travellers against 
the risk of YF infection is also included. This infor-
mation is also available in the recently published 8th 
edition of the Australian Immunisation Handbook.14

Table 2. Reporting rates per 100,000 doses and reporting rate ratios for adverse events following 

yellow fever vaccination, United States of America, 1990 to 19985

Age

(years)

Number of 

doses

% of 

doses

Systemic adverse events* Serious systemic adverse events*

n % RRR† (95% CI)‡ n % RRR† (95% CI)‡

15–24 189,991 13.2 3 1.58 1.01 (0.28–3.6) 2 1.05 3.70 (0.52–26)

25–44 702,783 48.7 11 1.57 1.00§ – 2 0.28 1.00* –

45–64 442,605 30.7 12 2.71 1.73 (0.76–3.9) 5 1.13 3.97 (0.77–20)

≥65|| 108,307 7.5 9 8.31 5.31 (2.2–12.8) 5 4.62 16.2 (3.2–84)

15–44|| 892,774 61.8 14 1.57 1.00* – 4 0.45 1.00* –

≥45|| 550,912 38.2 21 3.81 2.43 (1.2–4.8) 10 1.82 4.04 (1.3–12.9)

Total 1,443,686 100.0 35 2.42 14 0.97

* See Box for defi nitions of adverse event categories; ‘serious’ adverse events were those leading to hospitalisation or death.

† Rate per 100,000 doses of vaccine.

‡ Confi dence interval.

§ Reference age group for comparison.

|| Reporting rates and reporting rate ratio values for these age groups were calculated from published data.5
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YF is a serious and potentially fatal disease while the 
YF vaccine is highly effi cacious and rarely causes 
serious adverse events.1–3,14 The data from this 
study highlight the importance of assessing the des-
tination-specifi c risk, especially for older travellers 
to YF endemic areas, and the need for appropriate 
monitoring of those who are vaccinated for possible 
serious adverse events.
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Background

Human papillomavirus (HPV) is the most common 
viral sexually transmitted infection, with estimates 
that up to 75 per cent of people are infected at some 
time.1 Whilst most infection resolves without symp-
toms, some human papillomavirus infections can 
persist and cause cancer. In particular, the role of 
HPV infection in causing cervical cancer, the second 
most common cause of cancer in women worldwide, 
is undisputed. HPV exists as over 200 types but only 
some of these types are oncogenic (causing cervical, 
other anogenital cancers, oral and laryngeal cancers.) 
Other common HPV types cause skin warts.

The recent development of vaccines to protect 
against infection with oncogenic HPV types holds 
promise for the primary prevention of both cervical 
cancer and its precursors. The vaccines are based 
upon the Australian discovery that the major HPV 
capsid protein L1 can self assemble into virus-like 
particles (VLPs) when independently expressed in 
cultured cells,2 and induce high titres of type-specifi c 
and protective neutralising antibodies in animals. 
These VLPs lack any viral genetic information and 
are not infectious. VLP based vaccines against the 
cancer causing HPV types 16 and 18, and against 
types 6 and 11 (which cause genital warts) are in 
current clinical trials. Early results are promising, 
with vaccine providing 100 per cent protection 
(95% CI 90-100%) against persistent infection with 
HPV 16.3 These vaccines are likely to become 
available in the next few years. According to a 
recent meta-analysis of worldwide prevalence data, 
vaccinating against HPV 16 and HPV 18 could pre-
vent over 70 per cent of invasive cervical cancers 
worldwide.4

Human papillomavirus research 
meeting objectives

With a view to initiating discussion and research 
into the possible future role of HPV vaccines in 
Australia, on 12 December 2003, the National Cen-
tre for Immunisation Research and Surveillance of 
Vaccine Preventable Diseases brought together 
repre sentatives from eight Australian research 
groups currently involved in HPV research and both 
vaccine manufacturers with current HPV vaccine 
candidates. The two main objectives of the meeting 
were:

1. to identify information needs and research prior-
ities to inform national vaccination policy deci-
sions; and

2. to foster links between research groups.

Current state of vaccine development

During the meeting, updates on vaccine develop-
ment and trial results were discussed, with results to 
date indicating that the vaccines are effective in pre-
venting persistent infection with targeted HPV types, 
induce high titres of protective antibody (Geometric 
Mean Titre 80-100 times those seen in natural infec-
tion) and are safe.

Epidemiology and burden of illness

Approximately 470,000 cases of cervical cancer 
and 235,000 deaths occurred worldwide in 2000.5 
Most of this disease occurs in the developing world. 
In Australia, cervical cancer is the eleventh most 
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common cancer in women. Almost 800 new cases 
occur annually (incidence rate 2000, 7.1 per 100,000 
women) with 262 deaths in 2001.6 A disproportion-
ate burden of cervical cancer is borne by Indigenous 
women and some ethnic groups within Australia. The 
age-standardised death rate from cervical cancer 
in Aboriginal women in Western Australia, South 
Australia, Queensland and the Northern Territory 
from 1998–2001 was over four times the rate for non-
Indigenous women (11.4 per 100,000 compared to 
2.5 per 100,000 non-Indigenous women).6

During 1999/2000 63 per cent of Australian women 
aged 20–69 years participated in the National 
Cerv i cal Screening Program, resulting in the detec-
tion of approximately 200,000 low grade lesions, 
14,000 high grade lesions, and 99 cases of 
micro-invas ive cerv ical cancer. During this period 
646 cases of invasive cancer and 249 cervical can-
cer deaths were documented.6

International prevalence surveys of HPV types in 
invasive cervical cancer have shown that the most 
common types of HPV found in cancers are types 
16 and 18.4,7 Geographical variation in prevalence 
of various HPV genotypes in cancers, as well as in 
HPV carriage of cytologically normal populations, 
has been noted. For example, HPV 18 is more com-
mon in cancers in Indonesia, whilst types 52 and 
58 are more common in Asia. Three studies of 
genotypes in invasive cervical cancer in Australia 
determined using polymerase chain reaction 
(PCR) have been published. Chen, et al (1999) in 
Melbourne, screened tumour tissue of 186 women 
with invasive cervical cancer, for HPVs and found 
that 91.9 per cent were positive using PCR.8 Of 
these, 54 per cent were HPV 16, 17 per cent HPV 18 
and 21 per cent other types. In 1994, Thompson, 
et al, detected HPV using a different PCR in 89 of 
103 cancers (86%) with HPV 16 in 65 per cent, HPV 
18 in 18 per cent and HPV 31 in three per cent in 
women residing in Sydney.9 More recently, Liu, et al 
(2003) detected HPV in 90 per cent of the tumours 
from 79 Sydney patients with invasive cancer, with 
HPV 16 comprising 55 per cent, HPV 18 thirteen per 
cent, and coinfection with HPV 16 and 18 in 11 per 
cent.10 Thus HPV types causing cancer in Australia 
appear to refl ect global consensus, although studies 
in Indigenous populations are yet to be undertaken.

Modelling

The continuing development of models for the 
natural history of HPV infection and transmission in 
populations, and the cost effectiveness and impact of 
HPV vaccination, were highlighted.11,12,13 These mod-
els have been developed overseas but could form the 
basis of local models providing that Australian data 

were available. Local data requirements include HPV 
type specifi c prevalence estimates by age and sex 
and cervical intraepithelial neoplasia (CIN) status, 
local population structure and sexual mixing pattern 
data, screening program data (coverage, costs, 
effi cacy), burden of disease data and costings and 
updated vaccine effi cacy data.

Australian human papillomavirus 
research update

Participants at the meeting presented a diverse 
range of past, current and future research work in 
relation to HPV.

Professor Suzanne Garland (Department of 
Micro  biology and Infectious Diseases, Women’s 
and Children’s Hospital Melbourne) outlined past 
projects conducted including HPV typing in high 
grade dysplasias and cervical cancers, research into 
sexual transmission by studying virgins, investigating 
self collected sampling methods, prevalence in Indig-
enous women, and in transplantation recipients.14–17 
Current research areas include: the detection of HPV 
DNA post elective treatment for dysplasia and as a 
marker of residual or recurrent disease (as compared 
to current standard of care); the use of p16 and the 
APOT (amplifi cation of papillomavirus oncogene 
transcripts) assay to detect whether HPV DNA is inte-
grated or episomal; and evaluation of various HPV 
typing methods such as the line-probe assay and 
the HPV DNA chip and micro-array. The research 
group is also taking part in a multi centre randomised 
double-blind placebo controlled trial of a quadrivalent 
prophylactic HPV vaccine.

Professor Ian Frazer (Centre for Immunology and 
Cancer Research, University of Queensland) 
updated participants on current knowledge regard ing 
the natural history of HPV infection. He high lighted 
fi ndings from large cohort studies describing the 
incidence of infection, the chance of cervical abnor-
malities given infection and the risk of pro gression 
and regression.18,19 Over 99 per cent of oncogenic 
HPV infection will regress eventually. Older women 
with high risk HPV types have a greater chance of 
progression than younger women.19

Professor Frazer outlined his interest in prevent-
ing cervical cancer through preventing incident 
HPV infec tion (through vaccination) and his recent 
rese arch into immunotherapy to produce resolu-
tion of CIN2/3 lesions. The Centre for Immunology 
and Can cer Research (CICR), in conjunction with 
the CSL Pharmaceuticals, has recently competed 
Phase 1 studies in this area of CerVax™ vaccine 
which is comprised of a recombinant bacterial 
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fusion of HPV 16 E6 and E7 proteins in 8M Urea 
with ISCOMATRIX® adjuvant. CICR has plans for 
ongoing vaccine immunotherapy trials and has 
recen tly been involved in trialling vaccination with 
HPV 6b L1 VLPs as a treatment for genital warts 
in China. CICR has taken part in a recent World 
Health Organization sponsored HPV serology stand-
ardisation exercise. It is also involved in ongoing col-
laborative basic research into HPV (animal models 
of cervical immunotherapy, studies on HPV uptake 
and presentation by dendritic cells, studies on 
mechanisms of innate resistance to HPV infection, 
siRNA therapy preclinical studies and polynucleotide 
vaccine preclinical studies.)

Mr Brian Brestovac (Division of Microbiology and 
Infectious Diseases, PathCentre) presented results 
from a HPV genotyping study of ThinPrep samples 
referred for cytology to PathCentre. Results were 
presented by cytology results, including 32 squa-
mous cervical cancers and by region (Western Aust-
ralia, Perth, Kimberley). Twenty-four different geno-
types were identifi ed with HPV 53 and 16 being the 
most common in Western Australia and differences 
in distribution between regions (e.g. HPV 52 only 
found in the Kimberley). HPV 16 was the most com-
mon genotype found in women with CIN or cancer. 
Mr Brestovac concluded that the distribution of 
HPV genotypes varies between geographical areas 
and that, whilst cancers are predominantly caused 
by HPV 16 and 18 in Western Australia, a large 
proportion of dysplastic lesions contain other HPV 
genotypes.

Professor Yvonne Cossart (Department of Infect-
ious Diseases and Immunology, University of Syd-
ney) highlighted HPV research undertaken with her 
principal collaborators, Barbara Rose and Carol 
Thompson. The department has produced 52 HPV 
related publications to date, encompassing three 
major research domains of natural history/epidemi-
ology, virus genotypes and variants, and cell biol-
ogy and host response. The group has produced 
four studies describing the genotypes that cause 
cervical cancer in Australia (dot-blot study of Zhang 
1988,20 historic cohort of cancers dating from 1922 
onwards by Thompson, et al 1992,21 1994 study by 
Thompson9 and modern cohort using PCR by Liu, 
et al 200310). The cervical HPV prevalence and type 
distribution in Sydney women attending sexually 
trans mitted diseases clinics and Family Planning 
Australia clinics has also been published. Two early 
studies using dot-blot methods typed HPV in genital 
warts but there have been no recent studies.22,23 
Recently, the department has been involved in HPV 
typing of laryngeal papillomas and of head and 
neck cancer (in collaboration with the International 

Agency for Research on Cancer). Other recent work 
has focused on cell biology and host response24,25 
and on intratypic variation in HPV 16. Other areas 
of research have involved skin carriage of HPV 
and viral loads in immunosuppressed and non-
immunosuppressed individuals. Ongoing epidemio-
logical work includes a study of women attending 
clinics in outer western Sydney for Pap smears and 
cervical dysplasia/cancer and risk factor (including 
HPV) analyses for South China and Australia.

Associate Professor Freddy Sitas (Director of the 
Research and Registers Division at the Cancer 
Council NSW) described the ongoing development 
of a study design, in collaboration with Associate 
Professor Dianne O’Connell (Cancer Epidemiology 
Research Unit, Cancer Council NSW), Dr Carol 
Thompson (Department of Infectious Diseases 
and Immunology, University of Sydney), Professor 
Valerie Beral of the Epidemiology Unit, Cancer 
Research UK, and others. The study aims to meas-
ure the assoc iation between CIN II/III and: smoking; 
current prolonged use of exogenous hormones (oral 
contraceptives, hormone replacement therapy); 
seroprevalence of the leading human papilloma-
virus subtypes (16 and 18); and long term ‘persist-
ence’ of HPV (2 tests over 14 years). The study will 
be a nested case-control design of approximately 
7,000 women from the New South Wales Pap Test 
Register cohort.

Dr Elizabeth Davey (Screening Test Evaluation Pro-
gram, School of Public Health, University of Sydney) 
gave an overview of the research components of 
the Screening Test Evaluation Program (STEP) 
(diag nostic and screening accuracy, assessment 
of screening outcomes and informed decision-mak-
ing.) The group has been involved in HPV research 
in relation to HPV testing as an adjunct to Pap 
screening. STEP is currently undertaking a trial of 
400 women attending family planning clinics in New 
South Wales, Queensland and the Australian Capital 
Territory. The study is a three arm randomised trial 
with participants allocated to one of three manage-
ment options, either (a) HPV DNA testing; (b) repeat 
Pap testing; or (c) a decision aid and choice of either 
management (a or b). The study aims to evaluate 
psychosocial and quality of life/utility outcomes of 
triage testing by HPV DNA testing among women 
with mild atypia on Pap smear. The study will evalu-
ate the women’s preferences for each management 
(HPV testing or repeat Pap) within the decision aid 
arm and psychosocial outcomes in those who make 
an ‘informed choice’.
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The chief investigator, Dr Kirsten McCaffery, also 
has research interest in the psychosocial issues 
around HPV vaccination. Such issues include the 
acceptability of the vaccine, parental consent, health 
education, reducing the stigma of HPV infection and 
the impact of vaccination on subsequent screening 
behaviour, safe sex and other risk behaviours. There 
are several potential impacts of HPV vaccination on 
cervical screening that will need to be considered. 
These include the effect on test performance (Pap, 
HPV tests), the effect of changes in disease preva-
lence on predictive values, possible alteration of 
disease process and the effect upon the cost-effec-
tiveness of screening.

Ms Kerry-Ann O’Grady (Vaccine and Immunisation 
Research Group, Murdoch Childrens Research Insti-
tute and School of Population Health, University of 
Melbourne) described involvement in a quadrivalent 
HPV vaccine trial in Melbourne. The trial aimed 
to determine the immunogenicity, safety and end 
expiry specifi cations of the vaccine. The study recrui-
ted 150 adolescents through schools with study 
participation occurring at home visits. Sexual activ-
ity was an exclusion criterion and pregnancy test-
ing occurred at every visit for all girls. Ms O’Grady 
discussed the challenges in the recruitment of the 
participants, particularly in relation to the sensitiv-
ity of the subject matter, privacy legislation, timing 
of the study in the school year, busy families and 
refusals. Ethical issues which the investigators had 
to add ress through detailed guidelines, related to 
dealing with HPV positive serology at baseline, and 
actions if, during the study, there was disclosure of 
abuse or sexual activity, or a positive pregnancy test. 
Future needs in relation to HPV vaccine trials identi-
fi ed inclu ded a need to address privacy laws, gain 
a greater understanding of the likely accept ability 
of these vaccines to the community and con sider 
alternative implementation strategies for trials in this 
age group.

Determining the priorities

Small group discussions were held to determine 
future priorities for HPV research in Australia as it 
pertains to vaccination. Priorities determined were:

1. adequate local knowledge of age/sex/type spec-
ifi c burden of disease. This should particularly 
focus on women most at risk such as Indigenous 
women and women from certain ethnic groups 
and include the burden of disease from genital 
warts. 

2. data collection for, and undertaking of, health eco-
nomic analyses that would inform decisions about 
population use of HPV vaccines and about the 
target groups for vaccination (especially in rela-
tion to the impact on screening programs); and

3. the need to develop an understanding of com-
munication and implementation issues relating 
to HPV immunisation of adolescents and the 
general population.

The key recommendations for future initiatives in 
HPV research were:

1. epidemiological data collection is a priority using 
modern assays/genotyping and representa-
tive sampling, preferably across Australia, but if 
necessary focusing on those groups with potent-
ially most to benefi t from vaccination (high risk 
groups).

2. measure type specifi c HPV prevalence now, and 
after vaccine introduction (replacement studies);

3. assess current burden of illness and costs from 
cervical cancer, genital warts and other HPV 
related diseases.

4. plan for impact of vaccination on cervical screen-
ing and disease burden including modelling. Start 
developing epidemiological and health economic 
models to assess where we should be focusing 
on getting ‘harder’ Australian data.

5. a focus on collaboration to ensure securement 
and effi cient expenditure of adequate research 
funding;

6. education/communication strategy research;

7. utilise standardised serological test interpreta-
tion once available; and

8. ongoing assessment of the importance of sequ-
ence variation in L1 HPV 16 and 18.

The group plans to reconvene in 2004, following the 
February International Papillomavirus Conference, to 
discuss ongoing research, results and collaborations.
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Impact of Haemophilus infl uenzae type b 

(Hib) vaccination on Hib meningitis in 

children in Far North Queensland, 

1989 to 2003
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Abstract
Over the four years 1989 to 1992 there were 28 cases of Haemophilus infl uenzae type b (Hib) meningitis in 
children aged under fi ve years in Far North Queensland.4 Thirteen (46%) of the cases were in Indigenous 
children, indicating that the rate of the disease was about 3.5 times greater in these children than in 
non-Indigenous children. However, no cases of Hib meningitis have occurred in Indigenous children in 
Far North Queensland in the 10 years following the addition of Hib vaccines to the Australian Standard 
Vaccination Schedule in 1993. There was only one case of Hib meningitis, in a (vaccinated) non-Indigenous 
child, between 1994 and 2003. About 70 cases of Hib meningitis in children were prevented by Hib immu-
nisation in Far North Queensland between 1994 and 2003; possibly as many as fi ve deaths and 12 cases 
with neurological sequelae were also prevented. Commun Dis Intell 2004;28:255–257.
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Introduction

Prior to the introduction of Haemophilus infl uenzae 
type b (Hib) vaccines into the Australian Standard 
Vaccination Schedule in 1993, infections due to Hib 
were an important cause of morbidity and mortality, 
especially in young children. The most important 
risk factors for Hib disease in these children were 
attendance at child day-care, and the presence of 
young siblings in the home.1

The most common manifestation of invasive Hib 
dis ease was meningitis, which accounted for approx-
imately 60 per cent of all invasive Hib disease. The 
overall Hib meningitis fatality was about 5 per cent, 
and up to 15 per cent of the survivors had neuro-
logical sequelae such as deafness and intellectual 
impair ment.1 Most cases of Hib meningitis occurred 
in children under 18 months of age. However, there 
were marked differences between the epidemiology 
of Hib meningitis in Indigenous and non-Indigenous 
children in northern and central Australia (and per-
haps elsewhere). Not only was the incidence consid-
erably higher, but also the mortality and neuro logical 
sequelae were considerably greater in Indigenous 
children.2 Furthermore, of particular importance, the 
onset of Hib meningitis occurred at a much earlier 
age in Indigenous than the onset in non-Indigenous 
children.3

This report describes the Hib meningitis cases that 
occurred in children under fi ve years of age in Far 
North Queensland (FNQ) over 15 years, 1989 to 
2003 including the fi rst 10 years following the intro-
duction of Hib vaccines in 1993.

Methods

Surveillance for Hib meningitis in Far North Queens-
land dates back to 1989;4 invasive Hib disease 
became a notifi able disease in Queensland several 
years later. Each invasive Haemophilus infl uenzae 
isolate is referred to the Queensland Health 
Scientifi c Services reference laboratory in Brisbane 
for serotyping. Detailed information is collected on 
each case of invasive Hib disease, including the 
patient’s age and ethnicity, and if a child, from 1993 
Hib vaccination status was collected.

The total population of children less than fi ve years 
of age in Far North Queensland ascertained from 
the 2001 national census was approximately 16,500 
children, 22 per cent of whom were Indigenous 
children.5
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Results

Over the four years 1989 to 1992 there were 
28 cases of Hib meningitis in children under fi ve 
years of age in FNQ.4 Thirteen (46%) of the cases 
were in Indigenous children, indicating that the 
rate of the disease was about 3.5 times greater 
in these children than in non-Indigenous children. 
The average age of onset of Hib meningitis was 
9.5 and 15.5 months in the affected Indigenous and 
non-Indigenous children respectively. Nearly 25 per 
cent of the Indigenous cases occurred before six 
months of age compared with 11 per cent in the 
non-Indigenous cases.

There were no cases of Hib meningitis in 1993 
until April, when three cases occurred in unrelated 
Aboriginal children, all from remote communities, 
over a four-day interval. A Hib vaccine (PedvaxHIB; 
PRP-OMP), recently licensed for use in Australia, was 
immediately made freely available to all Indig enous 
children under two years of age in remote communi-
ties in FNQ. This local initiative commenced in May 
1993; the last case (up to the present time) of Hib 
meningitis in an Indigenous child in FNQ occurred 
in June 1993 (Figure). This child was 10 months of 
age and was unimmunised at the time of illness.

The Commonwealth funded National Hib Immun-
isation Program began in mid-1993 for all children 
born in or after February 1993, and in September 
1993 for older children. This program provided free 
Hib vaccination, for all Australian children under fi ve 
years of age as part of the routine childhood immu-
nisation program. Because of the epidemiological 
differences between the two pop ulations of children, 
Indigenous children were given PRP-OMP vaccine, 
whereas non-Indigenous children were given a dif-
ferent vaccine (HibTITER; HbOC). However, from 
2000, all children were given PRP-OMP.

Three cases of Hib meningitis occurred in non-
Indigenous children in FNQ in 1993. No further cases 
occurred for the next seven years. However, a case 
occurred in a non-Indigenous child in September 
2000; that (otherwise healthy) child was 11 months 
of age, and she had received the recommended 
three doses of HbOC vaccine at 2, 4 and 6 months. 
This case was the only case of Hib meningitis in a 
child under fi ve years of age in FNQ in the 10 years, 
1994 to 2003, following the implementation of the 
National Hib Immunisation Program.

Altogether, there were 35 cases of Hib meningitis 
in children aged under fi ve years in FNQ between 
1989 and 1993; an annual average of seven cases. 
Seventeen (49%) of these cases were in Indigenous 
children.

Discussion

Hib vaccination has had a profound impact on the 
incidence of Hib meningitis, and very likely on the 
other less common forms of invasive Hib disease, in 
children in FNQ since 1993. The rapidity and extent 
of the impact was far more profound than expected 
from vaccine uptake in children in the region at the 
time. Surveys in the early 1990s showed that many 
children in child-care in Cairns,6 and Indigenous child-
ren throughout FNQ,7 were incompletely immun  ised 
by their second birthday. The rapidity in the decline of 
Hib meningitis was probably assisted by the reduc-
tion in nasopharyngeal carriage of the Hib bacterium 
in vaccinated children. This indirect effect reduces 
the transmission of the organism via respiratory 
droplets resulting in less exposure to the organism 
in unvaccinated children.8

Based on the epidemiology of Hib meningitis in FNQ 
in the years 1989 to 1993, it can be predicted that 
about 70 cases of Hib meningitis in children were pre-
vented in FNQ over the 10 years 1994 to 2003. Using 
published information on the outcome of Hib menin-
gitis in other parts of Australia, possibly as many as 
fi ve deaths and 12 cases with neurological seque lae 
were also prevented. There is no reason to suggest 
that this success was not the same elsewhere in other 
parts of north Queensland, including the Townsville, 
Mackay and Mt Isa districts as well as FNQ. Taking 
into consideration the demography of the childhood 
population throughout north Queensland, with a total 
of approximately 43,480 children aged less than fi ve 
years,5 it can be estimated that about 150 cases of 
Hib meningitis in children were prevented by Hib 
vaccination throughout north Queensland over the 
10 years 1994 to 2003.

Figure. Cases of Haemophilus infl uenzae 

type b meningitis in children under fi ve years of 

age in Far North Queensland, 1989 to 2003
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With the exception of the one vaccine failure in 
2000, this impact has been sustained over the 
decade. The vaccine failure reminds us that there is 
no such thing as a 100 per cent effective vaccine;9 
fortunately the child made a full recovery. It also 
reminds us that the Hib bacterium still exists in north 
Queensland, and indeed elsewhere in Australia, so 
there can be no suggestion of stopping Hib vaccina-
tion in the foreseeable future. To do so would invite 
an inevitable, and probably rapid, resurgence in Hib 
disease in young children.

During the 1990s allegations were made that Hib 
vaccination, when given early in life, increased the 
risk of developing type 1 diabetes. However, several 
very large epidemiological studies in Europe and 
the United States of America have failed to show 
any association between Hib vaccines and type 
1 diabetes.10 In essence, there are no recognised 
substantive safety concerns about Hib vaccines.

In conclusion, Hib vaccination is safe and extremely 
effective. Over the 10 years that Hib vaccines have 
been in widespread use, perhaps as many as 
150 cases of Hib meningitis have been prevented 
in north Queensland. Indigenous children in the 
region are no longer at an increased risk of acquir-
ing this disease; indeed, the risk to any child in north 
Queensland is now extremely low, and will remain 
so provided that the current high levels of vaccine 
uptake are sustained.

References

1. National Health and Medical Research Council. 
The Australian Immunisation Handbook, 6th edn. 
Canberra: Australian Government Publishing Service, 
1997. p. 102–109.

2. Bower C, Payne J, Condon R, Henrie D, Harris A, 
Henderson R, et al. Sequelae of Haemophilus 
infl uenzae type b meningitis in Aboriginal and non-
Aboriginal children under 5 years of age. J Paediatr 
Child Health 1994;30:393–397.

3. Hanna JN, Wild BE. Bacterial meningitis in children 
under fi ve years of age in Western Australia. Med J 
Aust 1991;155:160–164.

4. Hanna J, Messer R. Haemophilus infl uenzae type b 
meningitis in Far North Queensland, 1989 to 1994. 
Commun Dis Intell 1995;19:91–93.

5. Australian Bureau of Statistics. 2001 Census of 
Population and Housing (fi rst release, Aboriginal and 
Torres Strait Island profi le by statistical local area). 
Australian Bureau of Statistics: Canberra, 2002. 
Available from: http://datahub.govnet.qld.gov.au/aus-
stats/abs@census

6. Hanna JN, Wakefi eld JE, Doolan CJ, Messner JL. 
Childhood immunisation: factors associated with fail-
ure to complete the recommended schedule by two 
years of age. Aust J Public Health 1994;18:15–21.

7. Hanna JN, Malcolm RL, Vlack SA, Andrews DE. The 
vaccination status of Aboriginal and Torres Strait 
Island children in Far North Queensland. Aust N Z J 
Public Health 1998;22:664–668.

8. Moulton LH, Chung S, Croll J, Reid R, Weather-
holtz RC, Santosham M. Estimation of the indirect 
effect of Haemophilus infl uenzae type b conjugate 
vaccine in an American Indian population. Int J 
Epidemiol 2000;29:753–756.

9. Shinefi eld HR, Black S. Postlicensure surveillance for 
Haemophilus infl uenzae type b invasive disease after 
use of Haemophilus infl uenzae type b oligosacch aride 
CRM197 conjugate vaccine in a large defi ned United 
States population: a four-year eight-month follow-up. 
Pediatr Infect Dis J 1995;14:978–981.

10. Wraith DC, Goldman M, Lambert P-H. Vaccination 
and autoimmune disease: what is the evidence? 
Lancet 2003;362:1659–1666.



258 CDI Vol 28 No 2 2004

Short report

Trends in potential exposure to Australian bat 

lyssavirus in South East Queensland, 1996 to 

2003

Megan K Young,1 Bradley J McCall2

Abstract
This study examined trends in notifi cations of potential exposure to Australian bat lyssavirus reported 
to the Brisbane Southside Public Health Unit, Australia between 1 November 1996 and 31 January 
2003. Notifi cation rates declined among all population groups and potential exposures were notifi ed 
more promptly. Concern exists regarding possible under-reporting of potential exposure to Australian 
bat lyssavirus especially among volunteer bat carers. Commun Dis Intell 2004;28:258–260.
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Introduction

Australian bat lyssavirus (ABL) is a member of the 
Rhabdoviridae family, possessing marked similar-
ity to classic rabies virus on both serotyping and 
molecular sequencing.1 To date, two cases of fatal 
ABL infection have been reported in Australia, one 
in 1996 and the second in 1998.2 The epidemiology 
of potential exposure to ABL has been previously 
described.3 The key feature, in a predominantly 
urban population in South East Queensland, was 
that potential exposures were likely to be the result 
of human-initiated contact by people with some 
professional or volunteer interest in caring for bats 
and/or fl ying foxes (53% of potential exposures). A 
lower proportion of potential exposures (35%) were 
reported by members of the general community.

Potential exposures to ABL continue to occur despite 
consistent information and reminders to the commu-
nity about the dangers of handling fl ying foxes and 
insectivorous bats.4 This paper examines population 
trends in potential exposure to ABL reported to the 
Brisbane Southside Public Health Unit (BSPHU) 
between 1 November 1996 and 31 January 2003.

Methods

Since 1 November 1996, all persons reporting a 
potential exposure to ABL have been asked to 
complete a standard questionnaire. The details of 
the questionnaire, methods of study and results until 
31 January 1999, have been described.3 However, 

the geographic boundaries of the area served by 
the BSPHU have changed since 1999. They now 
include South Brisbane (part of the Brisbane City 
Council Area), Logan, Redlands, Ipswich, Laidley, 
Boonah and Esk Local Government Areas (Figure) 
with an estimated resident population of 920,680 as 
at 30 June 2000.5

The time frame of this study was divided into period 1 
(the initial study period from 1 November 1996 to 
31 January 1999, which included the two human 
cases of ABL infection) and period 2 (1 February 
1999 to 31 January 2003). To allow comparison of 
data across these time periods, the original study data 
was restricted to include only that related to people 
who resided within the current Brisbane Southside 
Public Health Unit boundaries. SPSS version 11.5 
was used for analysis.6

Results

Two hundred and forty-six notifi cations were repor ted 
between 1 November 1996 and 31 January 2003. 
One hundred and thirty-six notifi cations of potential 
ABL exposure from the re-defi ned study area were 
reported to the BSPHU in period 1 (duration = 
27 months), an average annual notifi cation rate of 
6.56 per 100,000. One hundred and ten notifi cations 
were reported in period 2 (duration = 48 months), an 
average annual notifi cation rate of 2.98 per 100,000. 
The proportion of notifi cations from females fell from 
60 per cent in period 1 to 46 per cent in period 2. 
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There was no signifi cant difference between the age 
distributions (χ2 = 8.13, 6 df, p = 0.23), with the peak 
age group between 20 and 49 years in both time 
periods.

The median time interval between potential exposure 
and notifi cation to the BSPHU fell from 14.5 days 
(range 0 to 3,636; 25th, 75th centiles: 2, 79.8) in 
period 1 to one day (range 0 to 1,860; 25th, 75th 
centiles: 0,3) in period 2.

The Table describes the circumstance of potential 
exposure to ABL, the treatment received and the his-
tory of previous vaccination in the two time periods. 
There was a decline in the average annual number 
of reported potential exposures for all population 
groups (professionals, volunteer bat carers and their 
family members, community members). However, 
the proportion of potential exposures reported by 
community members increased (from 40% to 71%). 
The proportion of potential exposures reported by 
professional handlers and volunteer bat carers fell 
substantially, with the greatest fall among volunteer 
bat carers (from 36% to 11%). Professional handlers 
and volunteer bat carers reporting potential expo-
sures in period 2 were more likely to have been 
previously vaccinated. Only 16 per cent of profes-
sional and volunteer handlers reported no previous 
vaccination in period 2 compared to 86 per cent in 
period 1.

Figure. The geographical area covered by the 

Brisbane Southside Public Health Unit

Table. Circumstance, treatment and history of previous vaccination of potential exposures 

to Australian bat lyssavirus for each time period, Brisbane Southside Public Health Unit area, 

1 November 1996 to 31 January 2003*

Period 1

(1/11/96 – 31/1/99)

n=136

Period 2

(1/2/99 – 31/1/03)

n=110

Circumstance n % n %

Community member bat initiated contact 3 2.2 17 15.5

Community member intentionally handled bat 51 37.5 61 55.5

Professional handlers 17 12.5 10 9.0

Volunteer bat carers 49 36.0 12 10.9

Family member of volunteer bat carers 13 9.6 3 2.7

Treatment

Nil (bat tested negative) 5 3.7 40 36.4

Course ceased (bat tested negative) 18 13.2 2 1.8

2 doses of vaccine 12 8.8 12 10.9

5 doses of vaccine 69 50.7 8 7.3

Rabies immunoglobulin and 5 doses of vaccine 31 22.8 47 42.7

Recommended treatment but declined 0 0.0 1 0.9

Previous vaccination

Nil 121 89.0 85 77.3

Pre-exposure prophylaxis 3 2.2 10 9.1

Pre-exposure prophylaxis and booster/s 0 0.0 4 3.6

Previous post-exposure prophylaxis 10 7.4 6 5.5

* Percentages may not total 100 because of missing values.
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Discussion

The notifi cation rate of potential exposure to ABL 
fell markedly during the study. This rate may more 
accurately estimate baseline potential exposure 
rates since earlier rates were infl ated by the large 
number of retrospective reports received after the 
initial recognition of this disease in humans in 1996. 
However, it is possible that a proportion of recent 
potential exposures are not being notifi ed. This may 
arise from waning concern about the risks of bat 
bites or scratches among the community or medical 
profession, especially as no cases of human ABL 
infection have been reported since 1998.

Professional handlers and volunteer bat carers may 
be unwilling to notify potential exposures within their 
groups, a reluctance that has been communicated 
to both authors. This unwillingness may be an unde-
sired consequence of the public health requirement 
to euthanase and test all bats involved in human 
potential exposures. Unwillingness to notify potential 
exposure may also refl ect preformed opinions about 
the risk posed by scratches, the protection afforded 
by pre-exposure vaccination, or the level of risk asso-
ciated with the clinical appearance of the bat. These 
suggestions are further supported by the fi nding that 
volunteer bat carers have the largest decrease in 
proportion of notifi cations from time period 1 to period 
2 [36% (n=49) to 11% (n=12)], with a corresponding 
increase in community notifi cations [40% (n=54) to 
71% (n=78)], despite no recognisable change to vol-
unteer bat carer numbers in the Brisbane Southside 
area over recent years (personal communication, 
Allan McKinnon, Manager, Moggill Koala Hospital, 
Queensland Parks and Wildlife Services).

The reduction observed in notifi cations among 
females may also be explained by the fall in the pro-
portion of volunteer bat carer notifi cations. The high 
proportion of females in period 1 was infl uenced by 
the high proportion of female volunteer bat carers in 
the study population.

The time between potential exposure and notifi ca-
tion decreased substantially over the study, with 
fewer long-term retrospective reports of potential 
exposure in period 2. A corresponding decrease 
was observed in the proportion of people requir-
ing treatment after their potential exposure. Post 
exposure treatment may be delayed for 48 hours 
pending the results of tests on the bat involved.7 In 
period 2, potential exposures were notifi ed more 
promptly. This allowed a greater proportion of the 
bats involved to be tested and the negative results 
to be obtained within the required 48 hours. This 
represented an important cost saving through the 
reduced use of rabies immune globulin (RIG), rabies 
vaccine and fewer doctors’ visits.

Future public health messages should continue to 
emphasise the need for the community to maintain 
a safe distance from all bats or fl ying foxes, even 
if they are orphaned or distressed. Messages 
should reinforce that it is usually impossible for an 
untrained person to handle a bat without sustaining 
a bite or scratch, even if protective measures are 
used. Members of the public can be of most help to 
orphaned or injured bats by contacting a trained, vac-
cinated bat handler. Volunteer bat carers must also 
be aware of the potential risks associated with bites or 
scratches from apparently healthy looking bats, and 
seek medical advice regardless of their pre-exposure 
prophylaxis or the nature of the wound.
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Abstract
In 2002, Tasmania reported the largest number of Ross River virus (RRV) infections ever recorded for 
the state. Of the 117 cases, 37 lived in, or had visited, the Sorell Municipal Area, east of Hobart. In early 
2002, a combination of spring tides and high summer rainfall produced extensive saltmarsh habitat in 
the Sorell region, resulting in unseasonably high densities of the mosquito Ochlerotatus camptorhynchus, 
recognised vector of RRV. Four isolates of RRV were identifi ed from collections of adult mosquitoes. All 
four isolates were from Oc. camptorhynchus, collected near the Carlton River. This is the furthest south 
that RRV has been identifi ed in Australia and the fi rst identifi cation from south-east Tasmania. The 
virus carriage rate in the mosquito vector populations were very high, with successive weekly minimum 
infection rates of 17.1, 3.0 and 11.1 per 1,000 Oc. camptorhynchus at Carlton River from mid-February 
to early March. The fi rst isolation of RRV from mosquitoes coincided with the onset dates of the fi rst 
human cases of RRV infection. Commun Dis Intell 2004;28:261–266.
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Introduction

The number of cases of Ross River (RRV) disease 
have fl uctuated in Tasmania between 8 and 117 dur-
ing the period 1995–2002. The highest notifi c ations 
were reported in 1996, 1999 and 2002, with 74, 67 
and 117 notifi cations, respectively.1

Investigations into the dynamics of arboviral dis-
eases within Tasmania have been limited to two 
previous studies. Both were undertaken on the 
east coast, largely focusing on the Coles Bay to 
Scamander region, and identifi ed Ochlerotatus 
camptorhynchus and Oc. fl avifrons as vectors of 
RRV for that region.2,3

Despite the presence of human cases of arbovirus 
disease further south in the Hobart region, there 
have been no investigations of the mosquito vectors 
and the relative disease risks in these south-eastern 
communities.

The Sorell Municipal Area is 25 km east of Hobart, 
and its population of 10,800 is located mostly in 
the coastal townships of Midway Point, Sorell, 
Dodges Ferry and Primrose Sands. Sorell Council 
has received notifi cations of cases of RRV infection 
since 1995. In 1999, following 30 cases of RRV 
and complaints of excessive local mosquito activ-
ity, Sorell Council commenced surveys of mosquito 
larval habitats and began adult trapping in several 
areas.

This surveillance was subsequently expanded 
throughout the municipal area, and in the summer 
of 2002, the Council decided to test fi eld-collected 
adults for the presence of arboviruses to determine 
which local mosquitoes were likely RRV vectors. 
In order to determine the origin of the RRV infec-
tions, all local human cases were interviewed to 
establish the location of their residence and if they 
had travelled to, or outside of, the Sorell area in the 
2–3 weeks before the onset of symptoms.
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Methods

Case investigation

Notifi cations of RRV were included in this study if 
they satisfi ed the Tasmanian case defi nition of RRV 
which required notifi cation to the Director of Public 
Health, i.e. laboratory analysis of a blood sample 
satisfying one of the following criteria:

1. isolation of RRV from a sample;

2. detection of RRV by nucleic acid testing;

3. IgG seroconversion or a signifi cant increase in 
antibody level, or a fourfold or greater increase 
in titre to RRV; or

4. detection of RRV specifi c IgM antibody titre.

Notifi cations of RRV infection in residents of Sorell 
Municipal Area, and in individuals that had travelled 
to the area within two weeks before the onset of 
symptoms were interviewed. The possible site of 
infection was determined by comparing residential 
address with proximity to known larval habitats. 
Demographic details of local cases were examined 
to determine if any particular group was at a greater 
risk. Infections acquired on the western side of 
Pittwater were not included in this study as that area 
is within the City of Clarence (which reported 50 of the 
117 cases notifi ed state-wide). The City of Clarence 
is located between Hobart and Sorell. Pittwater is an 
estuary extending from Richmond (City of Clarence) 
to Lewisham (Sorell Municipal Area). Pittwater con-
tains the coastal towns of Midway Point and Sorell 
(Figure 1).

Habitat investigation and mosquito surveillance

The purpose of the study was to determine which local 
mosquito species were the likely vectors of RRV.

Aquatic habitats were explored in the municipal area 
(west to east) at Penna, Midway Point, Lewisham, 
Dodges Ferry, Carlton, Primrose Sands, Connellys 
Marsh, Dunalley and Marion Bay (Figure 1). Mos-
quito larvae were collected and quantifi ed by dip 
sampling techniques4 and identifi ed to species using 
larval identifi cation keys.5

Adult mosquito populations were sampled with dry 
ice-baited EVS light traps6 at seven sites; indicated 
in Figure 1. Traps were set late in the afternoon and 
collected early the following morning on 21 January, 
20 February, 25 February, and 5 March 2002. Trap-
ping days were selected considering climatic con-
ditions and transport logistics for sending the mos-
quitoes to Sydney for virus isolation. All mosquitoes 
collected were sent for virus isolation testing.

Traps were set within coastal towns with the 
excep tion of the Carlton River site, which was set 
on the edge of the saltmarsh habitat. Areas where 
complaints about excessive numbers of mosquitoes 
had been received from local residents were also 
selected. Trapping focused around Carlton River 
where larval surveying revealed larger saltmarsh 
habitat areas. Trapping expanded to Dunalley, 
Connelly’s Marsh, Dodges Ferry and Midway Point 
to establish the extent of distribution into residential 
areas.

Figure 1. Adult and larval sampling locations
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Arbovirus isolation

The mosquito collections were transported live 
to the Institute of Clinical Pathology and Medical 
Research, Sydney, for processing. Mosquitoes 
were sorted and identifi ed4–8 on a refrigerated table, 
into pools of up to 25, according to species, sex, 
bloodfed, date and site.9 Each pool was placed into 
a sterile plastic 5 mL tube containing 5 x 5 mm glass 
beads and 5 mL of cell growth media, macerated 
in a grinder/shaker for 20 minutes and centrifuged 
at 4,000 rpm and 4° C for 20 minutes, and a 50 UL 
aliquot of supernatant from each tube was inocu-
lated into the cell lines C6/36, BHK and PSEK, as 
previously described.9,10

The presence of viruses was indicated by cell death. 
Presumptive viral isolates were tested by Fixed Cell 
Enzyme-Linked Immunosorbent Assay (FCE)11 
using specifi c monoclonal antibodies to detect 
alphaviruses (Ross River, Sindbis, Barmah Forest 
viruses) and fl aviviruses (Murray Valley encepha-
litis, Kunjin, Stratford, Alfuy, Edge Hill, Kokobera). 
As RRV was detected in the mosquito samples, a 
RRV FCE screen was performed on later samples 
to rapidly identify virus. Minimum infection rates 
(MIRs) per 1,000 were calculated12 per trap for the 
species that yielded virus.

Meteorological conditions

Rainfall data were recorded at the Park Beach 
Weather Station (Dodges Ferry), the closest 
weather station to Carlton River. Temperature data 
at Hobart Airport were obtained from the Bureau of 
Meteorology.

Results

Human cases

In 2002, a total of 117 cases of RRV were notifi ed 
in Tasmania, with 19 of these resident in the Sorell 
Municipal Area.13 Another 18 had travelled to the 
municipal area within two weeks prior to onset of 
symptoms and may have been infected during 
this period. The Department of Health and Human 
Services reported that more than 90 per cent of all 
cases notifi ed were from single sample IgM results. 
Single sample IgM serology does not provide abso-
lute certainty that infections occurred recently and 
cases notifi ed should be regarded as presumptive.14 
However, in combination with clinical symptoms and 
RRV isolates from local mosquitoes, it is unlikely that 
a large number of previous infec tions are included 
within the 37 cases.

Of the 37 cases that had some association with the 
Sorell Municipal Area, 23 lived in, or had visited, the 
Carlton River, eight were from Pittwater, four were 
from Marion Bay and the other two cases were 
Sorell Municipal Area residents that had links with 
sites in the City of Clarence. RRV infection onset 
dates ranged from 22 February 2002 to 10 May 
2002. Generally, infections linked to the Carlton 
River area occurred fi rst and continued throughout 
the period, with cases from the Penna area occur-
ring in late-March and those at Dunalley/Marion Bay 
in mid-April.

There were 20 males and 17 females with infections 
that could have been acquired locally. The average 
age of patients was 47 years (range 8 to 81); the 
majority (21) were in the 30–49 years age range, 
with three under 30 years and three over 70 years.

In addition to the cases reported in the Sorell 
Municipal Area another 50 RRV notifi cations were 
reported from the residents of the City of Clarence. 
Of these 50 cases, 22 lived in, or travelled to, the 
western Pittwater towns of Seven Mile Beach, Acton, 
Cambridge or Richmond.

Of the 117 cases in Tasmania, 105 lived in Southern 
Tasmania from the following Local Government Areas: 
Clarence (50), Sorell (19), Hobart (10), Glenorchy (7), 
Huon Valley (7), Kingborough (4), Tasman, (3), 
Brighton (3), and Glamorgan Spring Bay (2).13 These 
areas are all situated on the south–east coast. Hobart, 
Glenorchy, Brighton, Clarence, and Kingborough are 
within ‘Greater Hobart’. Huon Valley is 35 km south of 
Hobart, Glamorgan Spring Bay is on the east coast 
and Tasman is in the south east.

Weather conditions

Coastal regions of the Sorell Municipal Area usually 
receive a low annual average rainfall of 560 mm, 
and have an average maximum summer temper-
ature of between 20 and 22° C. However, the spring 
and early summer months of 2001/02 were very 
wet, with a total rainfall of 450 mm. Rainfall between 
August 2001 and April 2002 was compared with 
long-term (since 1962) averages (Figure 2). The 
above average rainfall coincided with high tides, 
resulting in the saltmarsh at Carlton River holding 
water from early spring until March. In contrast, 
the saltmarsh totally dried out for extended periods 
(4–6 weeks) in the previous two summers.15

The summer months had below average monthly 
temperatures, with December 2001, January 2002 
and February 2002 being 1.9, 1.7 and 0.8° C below 
average, respectively, although March and April 
were 1.5 and 1° C above average, respectively.
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Mosquito fauna

Mosquito larvae identifi ed included Anopheles annu-
l ipes s.l., Culex australicus, Cx. fergusoni, Cx. globo-
coxitus, Cx. molestus, Cx. orbostiensis, Ochlerotatus 
alboannulatus, and Oc. camptorhynchus.

Laval surveys found high numbers of Oc. camp-
torhynchus on the saltmarsh at Carlton River (n=257) 
at a density of >100 per larval dip on 21 February 
2002. Surveys at other saltmarsh areas near Marion 
Bay, Penna, and Lewisham contained <5 per dip. 
Freshwater habitats had even lower numbers 
(<1 per dip).

Overall, there were 18 collections of adult mos-
quitoes. Four from the Carlton River (n=694) and 
Carlton (n=1,011), three from Dodges Ferry (n=336), 
two from Primrose Sands (n=143) and Midway Point 
(n=19), and one from Dunalley (n=8), Richmond 
(n=25) and Connelly’s Marsh (n=11). A total of 2,247 
adult mosquitoes were collected from fi ve genera 
and 13 species (Table). Ochlerotatus camptorhyn-
chus dominated the collections and comprised 
around 90 per cent of the total. Most other species 
appeared infrequently or rarely. Only two species 
collected as larvae were not trapped as adults; Cx. 
fergusoni and Cx. orbostiensis.

Viruses isolated

There were 153 mosquito pools processed 
and four RRV isolates obtained. All were from 
Oc. camptorhynchus, with three isolates coming from 
Carlton River at Primrose Sands and the other from 
Provence Drive at Carlton. Table 1 provides mosquito 
totals and details of the viral isolates. The MIRs var-
ied from 3.0 to 17.1 per 1,000 and were highest at 
Carlton River, Primrose Sands.

Figure 2. Rainfall compared with onset dates 
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Table. Mosquito species collected and numbers processed for virus isolation with viruses 

recovered and minimum infection rates of the mosquito vectors

Species Collection dates with total adult numbers, virus isolations and minimum infection 

rates

21 January 2002 20 February 2002 25 February 2002 5 March 2002

Anopheles annulipes s.l. 3 0 4 1

Coquillettidia sp. nr. linealis 13 14 11 6

Culex australicus 6 0 3 0

Cx. fergusoni 0 0 0 0

Cx. globocoxitus 9 23 35 15

Cx. molestus 7 9 12 6

Cx. orbostiensis 0 0 0 0

Culiseta inconspicua 0 2 1 0

Ochlerotatus australis 0 1 3 0

Oc. alboannulatus 2 1 1 0

Oc. camptorhynchus 522 251 989 254

1RRV* (MIR:17.1) 2RRV*,** (3.0, 7.3) 1RRV* (11.1)

Oc. nigrithorax 1 0 0 0

Oc. notoscriptus 0 3 18 8

Oc. rubrithorax 0 1 0 0

Tripteroides tasmaniensis 0 0 2 0

MIR = number of mosquitoes infected per 1,000 and based on pools of 25 (Chiang and Reeves 1962).

* Ross River virus isolate from Carlton River, Primrose Sands, Tasmania.

† Ross River virus isolate from Provence Drive, Carlton, Tasmania.
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Discussion

The 117 RRV cases reported for Tasmania in 2002, 
exceeded the previous highest notifi cation of RRV 
for Tasmania of 74 cases in 1996. The fi rst cases of 
RRV reported for the Sorell Municipal Area were from 
the Carlton River locality (onset date 22 February) 
and coincided with the fi rst collection of mosquitoes 
that yielded RRV (trapped 20 February 2002). Most 
human infections, based on onset date, occurred 
during March and April in the two months following 
the high rainfall and tides in January (Figure 2).

High tides and rainfall during spring and early sum-
mer provided extensive and sustained mosquito 
habitat, which allowed for the build-up of large vector 
populations compared to the previous year,15 although 
previous preliminary studies focused on species 
identifi cation and thus exact numerical comparisons 
of numbers of adults and larvae cannot be made. 
Carlton River was the most signifi cant habitat area 
for the vector species Oc. camptorhynchus. Other 
larval populations of this species were at Marion Bay, 
Penna, Lewisham and Primrose Sands.

Several cases of RRV were linked to Penna and 
Marion Bay, which require further investigation. In 
addition, other saltmarsh areas in nearby Pittwater 
(not within Sorell Municipal Area), around Barilla 
Bay and the Coal River, may be signifi cant habitat 
areas contributing to the 50 cases seen in the City 
of Clarence during the same period.

The Carlton River saltmarsh is, at its closest point, 
only 50–100 m from houses, and a large portion of 
residents of Primrose Sands, Carlton, Connelly’s 
Marsh and Dodges Ferry live within 5 km of the 
saltmarsh. Carlton River is surrounded by pasture 
and forest, and these communities are habitats for 
macropods and other vertebrates16 that may serve as 
vertebrate hosts for RRV and other arboviruses.17,18

Adult trapping in Primrose Sands, Carlton and 
Dod ges Ferry revealed high numbers of the vector 
Oc. camptorhynchus compared to other species. 
This was consistent with the larval surveys, and 
refl ec ted the large larval habitat at Carlton River 
(com pared to freshwater habitats) and the lack of 
predators in the saltmarsh habitats. Other species 
from which RRV has been isolated elsewhere in 
Australia, such as Coquillettidia sp. nr. linealis, 
Oc. noto scriptus, Oc. alboannulatus, Oc. rubrithorax, 
An. annulipes s.l. and Cx. australicus17 were present 
only in low numbers and did not yield any virus.

Ochlerotatus camptorhynchus is a major inhabit-
ant of southern coastal Australia within saltmarsh 
habit ats.17 Adults can be active throughout the year, 
and may disperse widely from larval habitats.8 They 
can be vicious biters, readily attacking humans and 

other animals, and will feed during the day, at dusk 
and after sunset. RRV has been isolated from this 
mosquito in all southern states of Australia except 
South Australia.17,18,20 This species is presumably 
responsible for the transmission of the majority of 
RRV infections in southern coastal Australia.

Other mosquito species also may be locally signifi -
cant as vectors of RRV. Coquillettidia sp. nr. linealis, 
a mosquito associated with permanent vege tated 
freshwater, has been shown to be a putative vec-
tor for RRV and other viruses from elsewhere in 
Australia.17,18 Ochlerotatus fl avifrons, the only spe-
cies that yielded RRV in the inaugural Tasmanian 
mosquito/arbovirus investigations2 was not found 
in this study. Further collections for virus isolation 
may elucidate whether Coquillettidia sp. nr. linealis 
or Oc. fl avifrons, or other local mosquitoes, are 
involved in the transmission of RRV in the Sorell 
region.

The infection rates observed were relatively high 
and comparable to epidemic situations investigated 
elsewhere. During the Barmah Forest virus out-
break along the south coast of New South Wales 
in 1995 where there were 135 human cases, MIRs 
over three successive weeks during the peak of 
activity were 15, 27 and 4 per 1,000 Oc. vigilax.19 
During the outbreak of RRV in Western Australia in 
1995/96 MIRs per 1,000 Oc. camptorhynchus were 
calculated for three sites: Peel Inlet (0.2, 1.1, 0.4, 
2.2 & 3.5), Leschenault Inlet (10.5) and Busselton 
wetland (18 & 5.5),20 and compared with the 
weekly successive MIRs (17.1, 3.0 and 11.1/1,000) 
observed in the present study. In 1991, arbovirus 
investigations in the Scamander region (north east 
coast of Tasmania), during a period when several 
local human cases were identifi ed, yielded RRV 
from Oc. camptorhynchus but with lower MIRs 
(approx. 3.5/1000) for Oc. camptorhynchus.3

As no longitudinal data on mosquito infection rates 
within the Sorell region were available, it was not pos-
sible to determine if the high MIRs in 2002 refl ected 
typical arbovirus activity. However, the level of virus 
activity detected, especially from Carlton River, sug-
gests that at least occasionally there can be a consid-
erable arboviral disease threat to the nearby human 
community from Oc. camptorhynchus.

Carlton River was confi rmed as a signifi cant habitat 
for the vector Oc. camptorhynchus, and epidemio-
logical follow-up established that most cases of RRV 
were associated with the Carlton River, although 
cases did occur in the far west of the municipal 
area at Penna and in the far east at Marion Bay. 
Strategies to reduce the risk of RRV in south-eastern 
Tasmania will therefore require further investigation 
and cooperation from neighbouring councils and the 
Tasmanian government.
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As there is no coordinated mosquito vector moni-
toring conducted outside of the Sorell municipal 
area, the source of RRV infections from residents 
of ‘Greater Hobart’ Huon Valley, and East Coast 
(Glamorgan Spring Bay and Tasman) is not conclu-
sive.

The results of the study will form the basis for more 
comprehensive vector monitoring and control pro-
grams. The saltmarshes at Pittwater are contained 
within a Ramsar site (wetland of international import-
ance) and Carlton River is 15 km from the Ramsar 
site. In both situations regulatory approval will be 
required to conduct any form of mosquito control.

The study has enabled targeted public health edu-
cation information to be developed and warnings 
issued to residents in high risk areas. The Tasmanian 
Director of Public Health issued a warning in early 
summer 2001/02 to all residents. Following this in 
March 2002, Sorell Council was the only council to 
issue a specifi c warning to residents of the risk of 
RRV infection and to take measures to avoid being 
bitten by mosquitoes.
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Scrub typhus in the Northern Territory: 

exceeding the boundaries of Litchfi eld 

National Park

Anna Ralph,1 Mark Raines,2 Peter Whelan,3 Bart J Currie4

Abstract
Scrub typhus is recognised as an important differential diagnosis of fever, rash and sepsis in patients 
with a history of travel to Litchfi eld National Park in the Top End of the Northern Territory. All con-
fi rmed scrub typhus cases to date from the Northern Territory have visited the Park, but the presence 
of similar rainforest pockets elsewhere in the Top End suggested further infectious locations might be 
identifi ed with increased tourism. We report a case of serologically confi rmed Orientia tsutsugamushi 
infection in a man who had not been within Litchfi eld Park, but had visited another discrete Top End 
rainforest area. Commun Dis Intell 2004;28:267–269.
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Scrub typhus often occurs in recognised ‘mite 
islands’, well-circumscribed foci where mite hosts 
(usually endemic rodents in Australia) are infected 
with the mite (Leptotrombidium deliense in Australia), 
which in turn is infected with Orientia tsutsugamushi, 
the rickettsial pathogen.1

Such foci are recognised in the high rainfall areas of 
Far North Queensland, the Torres Strait Islands,2 and 
Litchfi eld National Park south of Darwin, Northern 
Territory, which opened to the general public in 1986.1 
Ten cases of scrub typhus, one fatal, have been con-
fi rmed serologically amongst people visiting Litchfi eld 
National Park since 1990 (Bart Currie, unpublished 
data), although cases had been suspected in the Top 
End of the Northern Territory from as early as 1937.3 
The ‘Litchfi eld’ strain of O. tsutsugamushi has been 
isolated and characterised as molecularly quite dis-
tinct from Australian strains found in north Queensland 
and from others in South East Asia.3 A single case of 
scrub typhus has been reported from a remote loca-
tion in the Kimberley area of Western Australia4 and 
it was predicted that, as humans encroach on other 
remote rainforest locations in the tropical north, fur-
ther foci with potential to transmit scrub typhus would 
be identifi ed.1

Other emerging rickettsial infections in Australia 
include the recently identifi ed Flinders Island spotted 
fever (Rickettsia honei) in Tasmania,5 and the fi nding 
of a new endemic focus of Australian spotted fever 
(Rickettsia australis) south of Adelaide.6

A 40-year-old male was referred to the Royal 
Darwin Hospital with increasing headache, fever 
and mal aise over 10 days. He had made a day trip 
for recreat ional shooting to the Woodcutters Mine 
reserve 12o 59’ latitude, 131o 06’ longitude, 70 km 
SSE of Darwin, 11 days prior to onset of symptoms. 
He had not been to Litchfi eld National Park. He did 
not have any other relevant travel history or infec-
tious contacts, or past medical problems. Symptoms 
began with headache, and progressed over the next 
10 days to include lethargy, fever, anorexia, vomiting, 
myalgia and rash. On examination, he was prostrate 
and febrile with a temperature of 39.9° C. He had 
a maculopapular rash affecting the upper arms 
and trunk, and conjunctival icterus and injection. 
He had crepitations and bronchial breath sounds 
bi-basally. He had a tender liver edge although 
the liver span was normal. He had a small healing 
wound 12 x 5 mm in diameter, in the left inguinal 
area, consistent with a healing eschar but without 
a central black crust. Laboratory tests revealed 
mixed pattern hepatitis with bilirubin 45 μmol/L 
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(0 to 20 μmol/L), alkaline phosphatase 325 U/L 
(39 to 117 U/L), alanine transferase 223 U/L (5 to 
44 U/L), gamma glutamyl transferase 391 U/L (0 to 
66 U/L). Further results included C-reactive protein 
222 mg/L (0 to 8 mg/L), white cell count 11.1 x 109/L 
(4 to 11 x 109/L), neutrophils 9.2 x 109/L (2 to 7.5 x 
109/L), haemoglobin 118 x 109/L (135 to 185 g/L), 
platelets 201 x 109/L (150 to 450 x 109/L), creatinine 
77 μmol/L (60 to 120 μmol/L) and creatine kinase 
18 U/L (0 to 220 U/L). Cerebrospinal fl uid contained 
8 x 106 leucocytes per litre (95% mononuclear cells) 
with no erythrocytes. Chest radiography demon-
strated bilateral lower lobe consolidation.

He was initially managed with intravenous ceft riax-
one 2 g twice daily and oral ciprofl oxacin 750 mg 
twice daily. On review by the Infectious Diseases 
Unit two days later he had not improved. Diagnosis 
of either scrub typhus or leptospirosis was consid-
ered likely, and ciprofl oxacin was replaced with 
intra venous doxycycline 100 mg twice daily.

Within 24 hours he was afebrile, and he was dis-
charged fi ve days later. Mild headache and lethargy 
persisted, but he had recovered and returned to 
work after being reviewed six weeks later.

Indirect fl uorescent antibody test for O. tsutsuga mushi 
with sera processed in parallel demonstrated a signifi -
cant rise in titre from <128 one week prior to hospital 
admission, to 1:512 four weeks later, con fi rming the 
diagnosis of scrub typhus. Blood cultures including 
culture for leptospirosis, and other serological tests 
including leptospirosis, HIV, hepatitis viruses, Epstein 
Barr virus and atypical respiratory pathogens were 
negative.

The Woodcutters Mine area is only 20 km from the 
boundary of Litchfi eld Park, but the rainforest habi-
tats in the Woodcutters area are in the Coomalie 
Creek system which drains east to the Adelaide 
River system, while the Litchfi eld Park area drains 
from the elevated sandy and sandstone plateau of 
the Tabletop Range to the Reynolds River to the 
west and the Finnis River system to the east and 
north. Tributaries of the left branch of Coomalie 
Creek, which runs through the Woodcutters Reserve 
area, drain the same hills as some tributaries of the 
Finnis River, providing a close link to the two river 
systems. The upper reaches of these tributaries are 
however relatively steep, well drained, and sparsely 
vegetated, and dry soon after the fi nish of wet sea-
son rains.

The rainforest areas in Litchfi eld Park are primarily at 
the edge of the Tabletop range escarpment and are 
closely associated with creeks and seepage areas 
that drain from the escarpment to the Reynolds 
River or the Finnis River tributaries such as Florence 
Creek and Walkers Creek. These rainforest areas 
are discrete and characterised by emergent Carpen-
taria acuminata palms and are generally subject to 
perennial spring fl ow or seepage.

The rainforest areas in the Woodcutters area are 
botanically similar to Litchfi eld Park, and are also 
associated with perennial creek fl ow. A feature of 
the rainforest patches in both areas is the close 
proximity to perennially damp grassland and sedge 
areas that are probably an important element of the 
rodent—mite—Orientia ecology.7

Figure. Location of Woodcutters Mine reserve and Litchfi eld National 

Park, Northern Territory
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Between the two locations there are however, large 
areas of open woodland savanna where dry season 
conditions with low humidity make a conjoining 
region of rodent—mite—Orientia cycles unlikely. The 
Woodcutters focus is therefore likely to be another 
discrete, stable location for potential scrub typhus 
transmission.

The severity of scrub typhus (50-60% mortality 
with out antibiotics in some studies8), and failure to 
respond to conventional antibiotics, make early diag-
nosis of the illness and institution of appropriate treat-
ment essential. The earlier Northern Territory fatal ity 
from scrub typhus acquired in Litchfi eld Park was 
associated with delayed diagnosis and treatment.3 
This case highlights the need to maintain a high 
index of suspicion for scrub typhus in the presence 
of a travel history to a high rainfall area anywhere 
in tropical northern Australia, especially remote 
rainforest areas, even though the region may not as 
yet be recognised as an area of O. tsutsugamushi 
transmission.
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Follow-up of communicable diseases 

reported among travellers on aeroplanes

From time to time health departments will be noti-
fi ed of patients who have been diagnosed with a 
communicable disease and have travelled in an 
aeroplane while infectious.

The risk of transmission to fellow travellers will vary 
according to the disease, the infectiousness of the 
case, the mode of transmission, the ventilation in 
the aeroplane, the dose of the exposure (which 
depends on duration and proximity), and the sus-
ceptibility of the other travellers.

For airborne infections, the risk may extend beyond 
travellers and crew on the aeroplane, and include 
people en route to and from the airport, and workers 
and travellers at the airport.

Aeroplane travellers could carry a variety of infect-
ions. These include those that may be airborne 
(such as infl uenza, tuberculosis, measles, and 
chicken pox), those spread by droplets or exposure 
to naso pharyngeal secretions (such as pertussis 
and meningo coccal disease), and those spread by 
hands or fomites (such as rhinoviruses, or enteric 
infections).

The risk of infection after exposure is highly variable. 
Some of these infections are more serious than oth-
ers. They have incubation periods that vary from a 
few days to weeks and longer. For some, post expo-
sure interventions to prevent the development of 
the infection are available. For some, knowledge of 
exposure may lead to early medical attention should 
symptoms develop.

Public health aims to prevent disease. However, 
priorities must be set in balancing the resources 
required to prevent potential disease against the 
burden that disease is likely to have on the com-
munity.

In determining whether the contacts of an infectious 
aeroplane traveller should be contacted about their 
possible exposures, the following parameters should 
be considered:

• the risk of transmission;

• severity of the disease;

• existing recommendations about prevention;

• whether passengers that are likely to have been 
exposed can be readily identifi ed;

• availability of an intervention; and

• the ability to trace other passengers in time to 
deliver an intervention.

The data available to guide when passengers should 
be contacted are patchy. There is some evidence 
that tuberculosis may be transmitted on long fl ights,1 
and the World Health Organization recommends 
that where a person with infectious tuberculosis 
has travelled on a commercial fl ight of more than 
eight hours duration in the previous three months, 
the airline company should inform others who were 
seated in the same cabin area as the infectious 
case, of the risk.2 The US Centers for Disease 
Control and Prevention found no reports of second-
ary transmission of meningococcal disease among 
airline contacts3 but nonetheless recommended that 
for fl ights of more than 8 hours, chemoprophylaxis 
be given to passengers in the seats directly beside 
a case. Subsequently, two passengers who trav-
elled in different sections of the same aeroplane 
from Los Angeles to Sydney have been reported 
with serogroup B meningococcal disease in 2003.4 
Nonetheless, transmission of meningococcal infec-
tions between passengers remains very rare.

The Table provides an arbitrary summary of these 
parameters for selected diseases. It is likely that fol-
low-up may only be worthwhile for those aero plane 
passengers who have been seated in the same 
cabin area as a passenger diagnosed with infectious 
tuberculosis for more than eight hours or in the seats 
immediately next to a patient with meningococcal 
disease for more than eight hours. The value of 
following up contacts of other cases seems limited, 
except in the case of serious exotic diseases such 
as pneumonic plague or viral haemorrhagic fevers. 
These would need to be dealt with on a case-by-
case basis.

Where signifi cant exposures to an infectious dis-
ease have been identifi ed among aeroplane travel-
lers, then, depending on the risk to the travellers, 
options for alerting them may include public health 
workers contacting them directly, airline offi cials 
relaying messages, or issuing alerts through the 
news media.
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It is important to prevent infections among travel-
lers on aeroplanes from occurring in the fi rst place. 
Potential travellers should:

1. seek medical clearance from a doctor before 
travelling if they have a fever with respiratory 
symptoms, or vomiting and diarrhoea;

2. ensure that they are immune to measles, mumps 
and rubella (i.e. all travellers older than one year 
and born since 1966 should have received two 
doses of measles, mumps and rubella vaccine, 
unless contraindicated);

3. check that they are protected from chicken pox, 
infl uenza and pertussis if they wish to avoid these 
infections (see the current edition of the Aust-
ralian Immunisation Handbook for recommend-
ations, available from http://immunise.health.
gov.au/handbook.htm);

4. follow simple hygiene measures to minimise 
the spread of infections: covering coughs and 
sneezes with a disposable tissue, and wash 
hands with running water and soap regularly, 
especially after blowing the nose or using the 
toilet. Airlines may provide passengers who are 
coughing with a mask.

Note: Recommendations for following up contacts 
of passengers with measles are still under consider-
ation by the communicable Diseases Network 
Australia. In recent years, transmission of measles 
on aeroplanes has rarely been documented.
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Role of the National Centre in HIV Epidemiology 

and Clinical Research in surveillance for HIV/

AIDS, viral hepatitis and sexually transmissible 

infections in Australia

The National Centre in HIV Epidemiology and Clin-
ical Research (NCHECR) was established in 1986, 
as part of the Australian Government’s response 
to the epidemic of human immunodefi ciency virus 
(HIV) infection. The NCHECR’s role was to provide 
national leadership in epidemiologic and clinical 
research on HIV infection and the acquired immune 
defi ciency syndrome (AIDS), in support of the 
National HIV/AIDS Strategy.1

NCHECR receives core funding through the 
Australian Government Department of Health and 
Ageing (DOHA), and its work is overseen by a 
Scientifi c Advisory Committee. It is located on the 
campus of St Vincent’s Hospital in Sydney, and 
is affi liated with the Faculty of Medicine at the 
University of New South Wales.

Under Australia’s federal structure of government, 
state and territory health authorities have primary 
responsibility for surveillance for communicable 
diseases. In 1989, the state and territory health 
authorities and the NCHECR agreed to establish 
the National HIV Surveillance Committee, to provide 
national co-ordination and standardisation of HIV/
AIDS surveillance activities. Under this framework, 
states and territories provide HIV/AIDS surveillance 
reports directly to the NCHECR.

In 1997, the NCHECR’s terms of reference were 
extended to include epidemiologic monitoring 
of bloodborne viruses, sexually transmissible 
infections and other related infections, and their 
outcome. For these infections, the states and 
territories report cases to the National Notifi able 
Diseases Surveillance System, which is managed 
by the Surveillance and Epidemiology Section of the 
DOHA. NCHECR provides national coordination, as 
it does for HIV/AIDS.

In 2001, the National Viral Hepatitis Surveillance 
Committee and the Sexually Transmissible Infections 
Surveillance Committee were established as sub-
Committees of the Intergovernmental Committee 
on AIDS, Hepatitis C and Related Diseases 
(IGCAHRD), which is, in turn, a sub-committee of 
the Communicable Diseases Network Australia. 
The National HIV Surveillance Committee was also 
made a sub-committee of IGCAHRD.

The role of the surveillance committees on HIV/AIDS, 
viral hepatitis and sexually transmissible infections 
is to standardise surveillance procedures across 
state and territory health jurisdictions in Australia, 
to develop new surveillance methods and analyses, 
to carry out quality control studies and to facilitate 
communication and feedback to people who directly 
contribute to surveillance activities. The surveil-
lance committees include representation from each 
state and territory health authority, the Australian 
Govern ment, organisations representing affected 
com munities, specialist groups and the NCHECR. 
The committees meet at least twice per year, with 
an annual face-to-face meeting.

The NCHECR Surveillance Program coordinates 
national surveillance activities in its areas of respon-
sibility through these surveillance committees. It 
provides secretariat support, and takes a leadership 
role in developing new initiatives in surveillance, 
following up surveillance outcomes and liaising with 
other expert groups where appropriate.

Developments in national surveillance for 

HIV/AIDS: a time line

Early 1980s

National surveillance for AIDS cases was estab-
lished in the early 1980s, using the US Centers 
for Disease Control and Prevention (CDC) AIDS 
surveillance case defi nition and its revisions.2 
National AIDS surveillance provided information 
on the pattern of illness associated with advanced 
HIV infection and the pattern of HIV transmission in 
Australia. AIDS cases were notifi ed to the National 
AIDS Registry with the namecode of the person 
with AIDS (consisting of the fi rst two letters of the 
family name and the fi rst two letters of the given 
name), to minimise duplicate notifi cation while 
main taining confi dentiality.

National surveillance for HIV infection among 
blood donors was also established in the 1980s. 
Compulsory testing of blood donors for bloodborne 
viruses provides a unique opportunity for ongoing 
measurement of prevalence and incidence in a 
population subgroup at low risk of infection and for 
monitoring newly emerging patterns of transmission 
in Australia.
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1989

National surveillance for cases of newly diagnosed 
HIV infection was established, providing a more 
recent indication of the pattern of HIV transmission 
than was available through national AIDS surveill-
ance. State and territory health authorities provided 
monthly summaries of the number of cases of newly 
diagnosed HIV infection, broken down by sex, age 
group and HIV exposure category. However, very 
limited quality control of national HIV surveillance 
data could be carried out with tabulated data.

1990

Individual records of cases of newly diagnosed HIV 
infection, without namecode, were forwarded to the 
NCHECR to inclusion in the National HIV Database. 
While it was now possible to carry out some quality 
control studies, the lack of namecode meant that the 
extent of duplicate notifi cation could not be accu-
rately assessed.

In July 1990, the content and format of the quarterly 
Australian HIV Surveillance Report was substantially 
revised.3 Counts of the number of new diagnoses of 
AIDS and HIV infection were published monthly in 
the Australian HIV Surveillance Report from August 
1990 to December 1992. From January 1993, 
monthly counts of new HIV/AIDS diagnoses were 
published in Communicable Diseases Intelligence.

1991

National surveillance for newly acquired HIV infec-
tion was established, based on a prior negative 
or indeterminate HIV antibody test result in the 
12 months prior to HIV diagnosis. Reports of newly 
acquired HIV infection provide information on the 
current pattern of HIV transmission.

Sentinel HIV surveillance through a network of public 
metropolitan sexual health clinics was established. HIV 
incidence and prevalence is monitored among people 
seen at the sexual health clinics, providing information 
on patterns of transmission of HIV in populations at 
higher risk of infection through sexual contact, primarily 
heterosexual contact, and other populations of special 
interest in HIV epidemiology such as female sex work-
ers, people who have heterosexual contact overseas 
and injecting drug users.

National monitoring of HIV diagnoses among prison 
entrants in Australia was also established, providing 
information on HIV prevalence in a population sub-
group at risk of infection primarily through injecting 
drug use.

1993

The Australian case defi nition for newly diagnosed 
HIV infection and AIDS was implemented.4 Three 
illnesses were added to the CDC 1987 AIDS sur-
veillance case defi nition. AIDS continued to be 
diagnosed on the basis of a diagnosis of one or 
more AIDS defi ning illnesses; like the European 
centres, Australia did not follow the US CDC, which 
expanded its AIDS surveillance case defi nition to 
include people with HIV infection whose CD4+ cell 
count was 200/µl or less.

The Sydney Men and Sexual Health cohort study 
was established among homosexually active men in 
Sydney, in collaboration with the National Centre in 
HIV Social Research, to monitor HIV incidence, risk 
behaviour for HIV infection and treatment uptake 
among men with diagnosed HIV infection.

National reporting of cases of newly diagnosed HIV 
infection by namecode was also introduced, facil-
itating more accurate reporting of trends in newly 
diagnosed HIV infection. State and territory health 
authorities gradually implemented notifi cation of 
newly diagnosed HIV infection with namecode.

Collaboration commenced with the Australian Paed-
iatric Surveill ance Unit, providing information on the 
extent of perinatal exposure to HIV and perinatal 
HIV infection that was complementary to that 
avail able through national surveillance for newly 
diagnosed HIV infection. National surveillance for 
perinatal exposure to HIV also provides informa-
tion on the prevalence of HIV infection among 
child bearing women and information on the use of 
interventions for reducing the risk of mother-to-child 
HIV transmission.

1994

A national program of assessment of self-report 
of exposure to HIV was established, for cases in 
which the exposure to HIV was attributed to sources 
other than male homosexual contact. An exposure 
assessment questionnaire was introduced to guide 
standardised sexual history taking, to provide 
inform ation on the basis for exposure category class-
ifi cation and to record the doctor’s assessment of 
the person’s report of exposure to HIV.

1995

National reporting of Indigenous status among 
cases of newly diagnosed HIV infection and AIDS 
was established.
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Sentinel surveillance for HIV and hepatitis C infect-
ion among people with a history of injecting drug 
use was initiated through a network of needle and 
syringe program sites.5,6 Information on injecting risk 
behaviour and the prevalence of HIV and hepatitis C 
infection in program attenders has been made avail-
able annually through this surveillance system.

1996

The Gay Community Periodic Surveys were estab-
lished in Sydney, in collaboration with the National 
Centre in HIV Social Research, providing informa-
tion on risk behaviours for HIV infection and the use 
of antiretroviral treatment by men with diagnosed 
HIV infection.

Gay Community Periodic Surveys have also been 
carried out in Adelaide, Brisbane, Melbourne and 
Perth from 1998 and in Canberra from 2000.

The Australian HIV Surveillance Report was revised 
in preparation for publication of an annual report. 
Adjustment of the number of new HIV diagnoses for 
multiple reporting7 and of AIDS cases and deaths 
for reporting delay was routinely incorporated in 
published analyses.8

1997

The fi rst annual surveillance report, HIV/AIDS and 
Related Diseases in Australia Annual Surveillance 
Report, was published.9 The Annual Surveillance 
Report provides a comprehensive analysis and inter-
pretation of available national surveillance data on 
HIV/AIDS, viral hepatitis and sexually trans missible 
infections in Australia.

1998

The Australian HIV Observational Database was 
estab lished, providing information on the pattern 
of use of antiretroviral treatments for HIV infection 
among people seen through a network of hospitals, 
general practitioner sites and sexual health centres.

2001

The Australian AIDS Public Access Dataset was 
made publicly available to Australian and inter-
national health professionals, to facilitate analysis 
and interpretation of the occurrence of AIDS in 
Australia. 

The Health in Men cohort study among homo-
sexu ally active men in Sydney was established as 
a vaccine preparedness study. Incidence and risk 
behaviours for HIV infection and other sexually 
trans missible infections are monitored through the 
cohort.

2002

The Australian HIV Public Access Dataset was 
made publicly available.

Notifi cation to the National HIV Database of inform-
ation on country of birth among cases of newly 
diagnosed HIV infection was established.

2004

The NCHECR Surveillance Program became a 
collab orative unit of the Australian Institute of Health 
and Welfare, further strengthening its linkages in the 
public health system.

Current priorities in national surveillance for HIV 
infection and AIDS include the development and 
validation of specialised tests for identifying incident 
HIV infection, and their use in national surveillance 
for monitoring the pattern of HIV transmission. 
Improved estimates and projections of HIV/AIDS 
incidence in Australia in the era of antiretroviral 
treatment for HIV infection is another priority.

National surveillance for viral hepatitis

Information on the pattern of hepatitis C transmis-
sion, based on surveillance reports of newly acquired 
hepatitis C infection, was fi rst published in HIV/AIDS, 
Hepatitis C and Sexually Transmissible Infections in 
Australia Annual Surveillance Report 1999.10

In 2000, information on the prevalence of hepatitis B 
surface antigen and hepatitis C in blood donors, 
made available through the Australian Red Cross 
Blood Service, was published in HIV/AIDS, Viral 
Hepatitis and Sexually Transmissible Infections in 
Australia Annual Surveillance Report 2000.11

Estimates of hepatitis C incidence among injecting 
drug users seen at the Kirketon Road Centre and the 
long-term outcome of hepatitis C infection, meas-
ured among cases of liver transplantation, recorded 
by the Australia and New Zealand Liver Transplant 
Register, were published in the HIV/AIDS, viral 
hepatitis and Sexually Transmissible Infections in 
Australia Annual Surveillance Report 2001.12

Information on the source of exposure to hepatitis C 
among cases of newly acquired hepatitis C, provided 
through state and territory health authorities, was 
published in HIV/AIDS, Viral Hepatitis and Sexually 
Transmissible Infections in Australia Annual Surveill-
ance Report 2002.13
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Current priorities in national surveillance for viral 
hepatitis include:

• enhancement of national surveillance for newly 
acquired hepatitis B and hepatitis C through 
more complete identifi cation of cases and report-
ing of exposure category;

• improved estimates of hepatitis C incidence among 
people with a history of injecting drug use;

• establishment of a network for monitoring use of 
treatments for hepatitis C infection; and

• establishment of a network for monitoring the 
long-term outcome of hepatitis C infection.

Developments in national surveillance for 

sexually transmissible infections

The STI Surveillance Committee is currently work-
ing towards the completion of a comprehensive 
review of STI surveillance in Australia. The Com-
mittee has recently completed a report of current 
STI surveillance methods in the state and territory 
health jurisdictions, identifying a variety of needs 
in STI surveillance in the collection, quality control, 
analysis and reporting of routinely collected data. 
Acknowledging the importance of surveillance 
mech anisms outside routine case reporting, the 
Committee is also currently undertaking a review 
of the prevalence of chlamydia, the most common 
bacterial sexually transmissible infection in Australia 
and one of the most frequently reported notifi able 
infections in Australia. Following the completion of 
this review, the Committee will undertake similar 
studies of the prevalence of gonorrhoea and syphilis 
in Australia.

Future directions for the STI Surveillance Committee 
include both long and short-term goals. In the near 
future, the Committee will work with the states and 
territories to improve routine case reporting for 
selected bacterial STIs and, following the recom-
mendations of the chlamydia review, develop meth-
ods for further assessing the prevalence and risk 
factors for chlamydia in Australia. In the longer term 
the Committee aims to develop a national plan for 
sexually transmissible infection surveillance for con-
sideration by the Communicable Diseases Network 
Australia.
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A report from the Communicable Diseases 

Network Australia, January to March 2004

The Communicable Diseases Network Australia 
(CDNA) consists of communicable disease units 
from state and territory health departments and 
the Australian Government, and expert bodies and 
individuals in the specifi c areas of communicable 
disease epidemiology, clinical management, dis-
ease control and laboratory diagnosis. The CDNA 
pro vides national public health leadership and co-
ordination on communicable disease surveillance, 
prevention and control, and offers strategic advice to 
governments and other key bodies on public health 
actions to minimise the impact of communicable 
diseases in Australia and the region.

Surveillance case defi nitions

CDNA has for some time been revising the 1994 
National Health and Medical Research Centre’s 
(NHMRC) document Surveillance Case Defi nitions 
and developing standard surveillance case defi ni-
tions for the many new national notifi able diseases. 
From 1 January 2004, the Interim Surveillance 
Case Defi nitions for the National Notifi able Disease 
Surveillance System (NNDSS) have been available 
from http://www.cda.gov.au/surveil/nndss/dislist.
htm for implementation. The defi nitions for over 
60 national notifi able diseases were developed 
through a consensus approach and include clinical, 
laboratory and epidemiological evidence. All states 
and territories are to use these surveillance case 
defi nitions when notifying to the NNDSS.

National infection control guidelines

With extensive consultation and the assistance of 
the Australian Government Department of Health 
and Ageing and an expert advisory group, CDNA 
completed its review of the national infection control 
guidelines in 2003.

This review brings together the NHMRC documents 
Infection Control in the Health Care Setting: Guide-
lines for the Prevention of Transmission of Infect  ious 
Diseases (1996) and Creutzfeldt-Jakob Disease 
and Other Human Transmissible Spongi form 
Encephalopathies: Guidelines on Patient Manage-
ment and Infection Control (1995). The Australian 
Health Ministers’ Advisory Council, through the 
National Public Health Partnership, endorsed the 
new CDNA document Infection Control Guidelines 
for the Prevention of Transmission of Infectious 
Diseases in the Health Care Setting in January 2004. 

The guidelines will be a useful resource to guide or 
implement infection control policy for health care 
establishments and individual health care workers. 
The scope of the guidelines is broad and applies to 
a wide range of health care establishments, including 
hospitals,  (medical and dental) offi ce practices, long-
term residential care establishments, community 
nursing, emergency and fi rst aid services.

Copies of the guidelines will be provided to hospitals, 
clinics, medical centres, surgeries, health authorities, 
professional organisations and aged care facilities. 
More information and a copy of the guidelines are 
available from http://www.icg.health.gov.au

Communicable diseases on aeroplanes

Health departments may be notifi ed of patients who 
have been diagnosed with a communic able disease 
after having travelled in an aeroplane while infec-
tious. To assist state and territory health departments 
in deciding whether potential contacts of an infect-
ious aeroplane traveller should be notifi ed about 
their possible exposures, CDNA has developed the 
document Follow-up of Communicable Diseases 
Reported Among Travellers on Aeroplanes, pub-
lished in this issue of Communicable Diseases 
Intelligence, p. 270–271, and also available from the 
CDNA website. Recommendations for following up 
contacts of passengers with measles are still under 
consideration by CDNA.

Severe acute respiratory syndrome and highly 

pathogenic avian infl uenza

In fortnightly meetings of CDNA, members moni-
tored global and regional activity of severe acute 
respir atory syndrome (SARS) and highly pathogenic 
avian infl uenza. During this period, CDNA developed 
the Protocol for Isolation, Testing and Reporting of 
Possible Cases of Severe Acute Respiratory Syn-
drome (SARS), which is available from: http://www.
health.gov.au/sars/guidelines/protocol.htm. The pro-
tocol defi nes criteria (clinical features and potential 
exposure) that must be met before testing a patient 
for SARS coronavirus is requested. The protocol 
also explains who should be contacted if a patient 
meets the specifi ed criteria.



278 CDI Vol 28 No 2 2004

Notice to readers

Changes to the management of 

meningococcal disease in Australia
The Communicable Diseases Network Australia 
(CDNA) has agreed to change its Guidelines for 
the Early Clinical and Public Health Management 
of Meningococcal Disease in Australia, June 2001, 
with regard to saliva.

Although salivary contact has in the past 
been regarded as a means of transmission of 
meningococci, there is little evidence to support this 
view. Indeed, the available evidence indicates that 
neither saliva nor salivary contact is important in the 
transmission of meningococci.

Saliva has been shown to inhibit the growth of 
meningococci. The inhibitory property is due to the 
presence of other bacteria in saliva, streptococci 
in particular.1 As a result, meningococci can only 
rarely be isolated from saliva. In a study in the 
United Kingdom three swabs, one from the poste-
rior nasopharyngeal wall, another from the tonsillar 
area, and the third from the front of the mouth, 
were taken from 258 college students and cul-
tured for meningococci. In total, 32 per cent of the 
nasopharyngeal swabs and 19 per cent of the tonsil-
lar swabs cultured Neisseria meningitidis. However, 
only one swab (0.4% of those collected from the 
front of the mouth) cultured the organism.2

Carriage of meningococci has not been convin-
cingly shown to be associated with saliva contact. 
A case-control study of United Kingdom university 
students found no association between carriage of 
meningococci and sharing of drinks or cigarettes 
and a weak association with ‘intimate kissing’ 
(OR=1.4, CI from 1.0 to 1.8).3 It is unclear whether 
carriage in these circumstances is due to saliva 
contact rather than to droplets shed during house-
hold-like (i.e. close and prolonged) contact.

Invasive meningococcal disease has not been shown 
to be associated with salivary contact. A case-con-
trol study from Auckland, New Zealand found no 
increased risk (p=0.07) of invasive meningococcal 
disease in children <8 years of age who had shared 
an item of food, drink or pacifi er in the two weeks prior 
to hospitalisation.4 A case-control study of college 
students in the United States of America found no 
association (in multi-variate analysis) between inva-
sive meningococcal disease and kissing two or more 
contacts on the mouth in the month prior to the onset 
of the illness.5 Clusters of invasive meningococcal 
disease in people who have had a low level of sali-
vary contact (e.g. footballers who have shared drink 
bottles, churchgoers who have shared a communion 
cup) appear to be very rare. Although clusters have 

been described, for example, in association with 
sporting events6 and sports clubs,7 the reported 
details indicate that point-source salivary transmis-
sion was not involved. Secondary cases in situations 
where dribbling of saliva is common (e.g. child-care 
centres) are also rare.

As the available evidence does not support saliva 
or salivary contact as being important in the trans-
mission of meningococci, chemoprophylaxis is not 
indicated for the following contacts of a case of 
invasive meningococcal disease unless they are 
either household-like, child-care or other very close 
contacts (e.g. sexual contacts):

• kissing contacts, even if mouth kissing was 
involved;

• food, drink (including drink bottle) sharing contacts;

• cigarette sharing, bong sharing contacts;

• communion cup, lip balm, wind instrument, ref-
eree’s whistle sharing contacts; or

• any other similar low-level salivary contacts.

These revised recommendations are compatible 
with recently revised guidelines for the public health 
management of invasive meningococcal disease 
from the United Kingdom.8

The revised Guidelines for the Early Clinical and 
Public Health Management of Meningococcal 
Disease in Australia will be available from http://www.
cda.gov.au/pubs/other/mening.htm. The CDNA and 
will continue to review these guidelines and, when 
necessary, post further amendments on the website.
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Workshop announcement

21st NRL Workshop on Serology!

The 21st National Serology Reference Laboratory Workshop on Serology will be held in Melbourne in August 
2004. Since its inception the workshop has grown to become the premier event for scientists, regulators 
and manufacturers and distributors of diagnostic kits and reagents, to discuss advances and diffi culties with 
serology and nucleic acid testing.

The 2004 Workshop will build on the strengths developed in previous conferences. The poster/oral present-
ations format and breakout sessions will once again provide a relaxed but informative environment for 
exchanging information and ideas. Participants can expect to be part of a vibrant learning and networking 
experience, through interactive sessions promoting discussion and debate on the issues that surround in vitro 
diagnostics. There will be interaction between clinicians, scientists, laboratory managers, blood transfusion 
specialists, regulators, quality assurers, pathologists, and manufacturers and distributors.

The Workshop will again feature prominent international speakers.

This year discussion on unusual diseases, diffi cult test interpretations, and situations where laboratory diag-
noses are problematic are actively encouraged.

There remains some confusion surrounding the interpretation of HTLV and HIV-2 results. Participants are 
invited to submit abstracts relating to the diagnosis and management of these infections. They are particularly 
encouraged to discuss the clinical signifi cance of immunoblot indeterminate reactivity.

The early diagnosis of infection continues to present problems for serologists and clinicians, and the present-
ation of posters on this subject is encouraged. Appropriate topics would include case studies relating to the 
confi rmation of recent infections, and techniques for early diagnosis. Testing strategies and the interpretation 
of their results will also be of great interest.

Topics of interest include molecular testing including genotyping, the development and standardisation of 
assembled assays, and the analysis of quality control results from these assays.

The pathology industry is currently addressing the requirement to estimate the uncertainty of measurement 
for all quantitative tests. Discussion of this topic will be keenly sought and will help Workshop participants to 
expand their knowledge in this area.

Conference details

21st NRL Workshop on Serology
17-20 August 2004
Hilton on the Park
Melbourne Victoria

Workshop Secretariat

Linda Tracey
National Serology Reference Laboratory, Australia
4th Floor, Healy Building, 41 Victoria Parade
FITZROY VIC 3065, AUSTRALIA
Telephone: +61 3 9418 1117
Facsimile: +61 3 9418 1155
Email: linda@nrl.gov.au
Website: www.nrl.gov.au

Further information and registration forms are available on the NRL website at: www.nrl.gov.au
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Communicable diseases surveillance
Highlights for 1st quarter, 2004

Communicable disease surveillance highlights report on data from various sources, including the National 
Notifi able Diseases Surveillance System (NNDSS) and several disease specifi c surveillance systems 
that provide regular reports to Communicable Diseases Intelligence. These national data collections are 
complemented by intelligence provided by State and Territory communicable disease epidemiologists and/or 
data managers. This additional information has enabled the reporting of more informative highlights each 
quarter.

The NNDSS is conducted under the auspices of the Communicable Diseases Network Australia. NNDSS 
collates data on notifi able communicable diseases from State or Territory health departments. The Virology 
and Serology Laboratory Reporting Scheme (LabVISE) is a sentinel surveillance scheme which collates 
information on laboratory diagnosis of communicable diseases. In this report, data from the NNDSS are 
referred to as ‘notifi cations’ or ‘cases’, and those from ASPREN are referred to as ‘consultations’ or ‘encounters’ 
while data from the LabVISE scheme are referred to as ‘laboratory reports’.

Figure 1 shows the changes in disease notifi cations 
with an onset in the fi rst quarter of 2004, compared 
with a 5-year mean of the same period. Disease 
notifi cations outside the 5-year mean plus or minus 
two standard deviations are marked.

During the fi rst quarter of 2004, there were 
increases in hepatitis E, Chlamydia, fl avivirus (NEC) 
and ornithosis signifi cantly above historical levels. 
Notifi cations of incident hepatitis B, incident hepatitis 
C and measles were lower than the fi ve-year mean, 
but not outside the historical range of notifi cations 
for these diseases.

Bloodborne diseases

Incident hepatitis B and incident hepatitis C

Notifi cation rates of incident hepatitis B and inci-
dent hepatitis C have continued to fall. There were 
65 notifi cations of incident hepatitis B (compared to 
a 5-year average of 377 notifi cations for this quarter) 
and 67 notifi cations of incident hepatitis C (compared 
to an average of 472 for the quarter over the past 
5 years). Trends in the national notifi cation rates of 
incident hepatitis B and C are shown in Figure 2.

Figure 1. Selected* diseases from the National 

Notifi able Diseases Surveillance System, 

comparison of provisional totals for the period 

1 January to 31 March 2004 with historical 

data*
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Ratio†

* Selected diseases are chosen each quarter according 
to current activity.

† Ratio of current quarter total to mean of corresponding 
quarter for the previous fi ve years.

‡ Notifi cations above or below the 5-year mean plus or 
minus two standard deviations for the same period.

Figure 2. Notifi cations of incident hepatitis B 

and hepatitis C since 1995, by year of onset
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The rates of both diseases have fallen since peaking 
in 2001. Decreases in notifi cations are seen in all 
jurisdictions. It is unclear whether these declines rep-
resent a real decline in virus transmission or changes 
in testing practice or surveillance methods.

Gastrointestinal diseases

Cryptosporidiosis

Of the 503 notifi cations of cryptosporidiosis in the 
quarter, 188 were reported from Queensland and 
150 from New South Wales. Although the rates 
of cryptosporidiosis were highest in the Northern 
Territory (84.7 per 100,000) and Queensland 
(19.8 per 100,000), the rates in New South Wales 
(9 per 100,000) were well above baseline (Figure 3) 
and the rate in January was the highest for the 
last three years. The NSW Health Department 
reported that investigations by public health units, 
including interviews with patients, had not identi-
fi ed any likely common sources of infection among 
cases. In Queensland, there was an increase in 
cryptosporidiosis in the Townsville area in February 
and March. Person-to-person transmission in public 
and private swimming pools and child-care centres 
was suspected.

Hepatitis E

There were 11 cases of hepatitis E reported in the 
quarter. Six cases were reported from Victoria, four 
from New South Wales and one from Queensland. 
On average over the past fi ve years only two cases 
have been reported in fi rst quarter.

Hepatitis E is the major enteric non-A, non-B hepati-
tis. Outbreaks have been reported from countries in 
South or Central Asia. Cases in Australia only occur 
among travellers returning from endemic areas. Travel 
histories of the 11 cases in the quarter revealed that 
all had travelled to Asian countries where hepatitis E 
is common (Bangladesh, India, Indonesia and China).

Shiga-like toxigenic Escherichia coli/verotoxin 

E. coli

Queensland reported two cases of shiga-like toxigenic 
Escherichia coli (STEC) infection presenting as 
haemolytic uraemic syndrome from a small rural 
town. One of the two cases, who were siblings, was 
confi rmed as having an STEC infection. No common 
food source for this infection was identifi ed.

Quarantinable diseases

Cholera

A single case of cholera was reported from Western 
Australia. The case was a 33-year-old man who had 
been holidaying in Bali, Indonesia. He was infected 
with Vibrio cholerae serogroup 01 and was treated 
without hospitalisation on his return to Western 
Australia.

Vaccine preventable diseases

Measles

In March, a mother and young child from New South 
Wales returned to Australia after acquiring measles 
while travelling in India. The cases were investigated 
by Public Health Unit (PHU) staff, who assessed the 
child to be in the highly infectious phase whilst return-
ing home. The mother reported that she and the 
child had never received measles vaccine. Contacts 
at risk of infection in Australia included susceptible 
people who shared two fl ights to Brisbane, others at 
the airport, and other patients and staff at the medical 
clinic attended by the child. In response, NSW Health 
issued a media release warning other travellers to be 
alert for signs of measles, and the airline company 
agreed to contact passengers on the fl ight to alert 
them of the risk. Other social and health care contacts 
of the cases were contacted and offered immunisa-
tion or immunoglobulin.

Figure 3. Notifi cation rates of 

cryptosporidiosis, New South Wales, 

Queensland and Australia, January 2003 to 

March 2004, by month of onset
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Vectorborne diseases

Dengue

During the quarter 204 of the 233 notifi cations of 
dengue were from Queensland, a rate of 21.5 cases 
per 100,000 population (Figure 5). This elevated 
rate was the product of three on-going outbreaks 
that began late in 2003 in the north Queensland 
towns of Cairns and Townsville and the Torres 
Strait islands. Up to the end of the quarter, more 
than 270 cases were recorded from the Torres 
Strait since the outbreak began in September 2003; 
more than 50 cases in Cairns and 30 cases in 
Townsville since October 2003. Several serotypes 
of dengue have been circulating in Queensland 
during these outbreaks. The fi rst death from den-
gue haemorrhagic fever in Australia for 100 years 
was reported during the quarter. There have been 
more than 20 hospitalisations of cases of dengue 
haemorrhagic fever, a severe illness thought to 
be increased in populations exposed to different 
serotypes of the dengue virus.

The mosquito vector for dengue, Aedes aegypti was 
detected in Tennant Creek in the Northern Territory 
in February 2004. This species of mosquito has not 
been endemic in the Northern Territory for more than 
50 years. Mosquito control activities including fog-
ging in residential and public places, distribution of 
surface sprays, removal of water-fi lled recept acles 
and residual insecticide spraying were initiated 
along with public awareness campaigns. No human 
cases of dengue were reported in Tennant Creek up 
to the end of March.

Later in March the South Eastern Sydney Public 
Health Unit (SES PHU) investigated the case of a 
man in his twenties who developed measles after 
returning from Japan. Before the onset of his rash, 
he attended a concert at a local club. SES PHU 
traced close contacts at risk of infection, and issued 
local alerts to other patrons through the media and 
a sign at the club. Two weeks later three secondary 
cases in young adults who had attended the same 
concert were reported by alert clinicians. SES PHU 
found that these subsequent cases in turn had large 
numbers of contacts while infectious, including 
guests at a wedding, participants in a multi-day bike 
race, work and social contacts, and other patients 
sharing medical waiting rooms. A large number of 
people were also potentially exposed via public 
transport and other public venues and a general 
media alert was issued.

A total of 55 contacts between the ages of 0–38 years 
were identifi ed. PHU staff contacted 49 of these. Of 
these, 44 were advised to attend an immunisation 
clinic provided the following day. Thirty-three of the 
44 people contacted attended the clinic and received 
either the measles-mumps-rubella vaccine, normal 
human immunoglobulin (NHIG) or had serology 
tests for measles immunity. Remaining contacts 
over the age of 38 years as well as any people who 
accompanied them into the emergency department 
(ED) were contacted. Of 23 people contacted, four 
were advised to attend the ED for NHIG, of these 
two were found to be immunocompromised and two 
were within the susceptible age cohort.

Pertussis

There were 1,003 cases of pertussis reported to 
NNDSS in the fi rst quarter of 2004, 468 of these were 
reported from New South Wales (rate 28 per 100,000) 
and 43 from the Australian Capital Territory (rate 
53.3 per 100,000) (Figure 4). The number of notifi ca-
tions of pertussis have been high in the Australian 
Capital Territory since 2003, when 355 cases were 
reported, compared with 54 cases in 2002.

In response to the increase in notifi cations in the 
adolescent age group, the NSW Health Department 
sought advance funding from the Australian Govern-
ment for the purchase of additional vaccines and 
will conduct a state-wide program commencing on 
3 May 2004 to offer pertussis vaccine (DTPa) to all 
high school students.

Figure 4. Trends in notifi cation rates of 

pertussis, New South Wales, the Australian 

Capital Territory and Australia, 1994 to 2004, 

by month of onset
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Japanese encephalitis virus

Sentinel pigs tested positive for Japanese encepha-
litis virus (JEV) in Torres Strait and at Bamaga, Cape 
York. The latter is the fi rst incursion into the Australian 
mainland since 1998, when there was a single 
human case of JEV infection in the Cape York region. 
Mosquito trappings are being conducted to ascertain 
whether the vectors are carrying the virus.

Murray Valley encephalitis virus

Sentinel chicken seroconversions for Murray 
Valley encephalitis virus (MVEV) were reported in 
the Northern Territory (Darwin), South Australia 
and Western Australia (Pilbara) in March. In early 
April a case of MVEV was confi rmed in an infant in 
Central Australia. Although the arbovirus season is 
coming to an end with the onset of cooler weather, 
the Communicable Diseases Network Australia has 
recommended increased sentinel chicken surveil-
lance for arboviruses in the coming season.

Ross River virus

The outbreak of RRV, which began in the fourth 
quarter of 2003 in Western Australia, continued into 
the fi rst quarter of 2004. Western Australia reported 
522 cases with onset in the fourth quarter of 2003 
and 844 cases reported in the fi rst quarter of 2004 
(compared to 27 and 46 cases for the fourth quar-
ter in 2002 and fi rst quarter of 2003, respectively). 
The majority of cases have been reported from the 
South-West region of the state in residents of, or 
visitors to, coastal areas stretching from Mandurah 
to Busselton. Transmission has also occurred across 
the Perth metropolitan area, particularly around the 
fringes.

Figure 5. Notifi cation rate of dengue, 

Queensland and Australia, 1998 to 2004 (YTD)
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The Swan coastal plain area contains two large 
estuarine systems (Peel-Harvey and Leschenault) 
and many other salt marshes and brackish wetland 
areas that are breeding sites of Ochlerotatus camp-
torhynchus and Oc. vigilax, the major vectors of RRV 
in the south-west of Western Australia. Historically, 
large epidemics occur every three or four years 
between October and March in South-West Western 
Australia, associated with spring or summer rains, 
high tides that fl ood salt marsh mosquito breeding 
areas, and low levels of immunity in kangaroos 
and other amplifying vertebrate animal species. 
Mosquito trapping this season revealed relatively 
low numbers of mosquitoes, but high levels of virus 
carriage.

Public health response to the epidemic has included 
local and state-wide media warnings including 
advice regarding mosquito avoidance, and local 
government mosquito control activities in mosquito 
breeding areas, especially those close to human 
population centres.

Increases in RRV were also seen in Queensland 
with 1,007 cases reported in the quarter of which 
811 were reported with an onset in March. Cases 
were reported from across the State with north 
Queensland and the Darling Downs having a much 
higher number than their historical average.

Ornithosis

There were 60 cases of ornithosis reported in the 
quarter, which was 2.4 times the average for this 
period over the past fi ve years. Forty-nine (82%) of 
these cases were reported from Victoria. Fourteen 
cases were linked to a duck processing plant in 
rural Victoria. In New South Wales eight cases were 
linked to a pet shop.

Figure 6. Notifi cation rates for Ross River 

virus infections, Queensland, Western Australia 

and Australia, 1998 to 2004 (YTD)
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Other bacterial infections

Legionellosis

There were 76 cases of legionellosis reported in the 
quarter, which was close to the historical average 
number of cases for this period of the year. Among 
the 20 cases reported from Victoria was a cluster of 
three cases of Legionella pneumophila serogroup 1. 
All three cases were male and aged more than 
50 years.

Among the 22 cases reported from New South 
Wales were two clusters—one of L. pneumophila 
and the second of L. longbeachae.

In March 2004, investigations by the South Eastern 
Sydney Public Health Unit identifi ed a possible 
linked cluster of six cases of Legionnaires’ disease 
caused by L. pneumophila. The onset of illness 
for these cases ranged from late January to early 
March. They were aged between 23 and 65 years 
and four were male. Five reported movements in 
one small area of Oxford Street during their pos-
sible exposure period. Four also had movements in 
various other areas of the central business district 
(CBD). Another person with Legionnaires’ disease 
due to L. pneumophila who was hospitalised in the 
Hunter Area, was also found to have stayed in the 
Sydney CBD for two days in this period.

SES PHU alerted local hospital and general practi-
tioners, and worked with the Sydney City Council to 
assess the routine disinfection processes of nearby 
cooling towers and a large fountain. No source of 
the outbreak was identifi ed. Sydney City Council 
wrote to the operators of all of the approximately 
1,800 cooling towers in the CBD area to reinforce 
the need for careful assessment and disinfection 
of cooling towers. To identify any further related 

cases, all New South Wales public health units were 
advised of the cluster and requested to contact their 
local hospitals and laboratories for other possible 
cases of Legionnaires’ disease and to question 
any suspected cases about their movements in the 
10 days before onset of illness. NSW Health issued 
a state-wide media release to alert the public and 
building operators. By the end of March a further 
two possibly linked cases were identifi ed, both with 
onset of illness in early March, but there were no 
reports of new linked cases acquired after the public 
health action was taken.

From January to March 2004, four cases of Legion-
naires’ disease due to L. longbeachae infection 
in the Illawarra and a fi fth case in Sydney were 
reported. The patients were all aged over 60 years 
and three were men. Two of the cases died. Four of 
the fi ve people reported using potting mix before the 
onset of their illness. L. longbeachae infection has 
previously been linked to gardening, particularly the 
use of potting mixes.

In response to this cluster of cases NSW Health 
released a media alert to again warn the public of 
the risk of Legionnaires’ disease associated with 
gardening and potting mix. Reducing exposure to 
potting mix dust by following manufacturers instruc-
tions printed on the potting mix bags is vital in pre-
venting infection from Legionella bacteria. People 
should avoid breathing in potting mix dust, wear 
gloves and a mask, and wash their hands imme-
diately after handling potting mix or soil, especially 
before eating or drinking.

Invasive meningococcal disease

There were 89 cases of invasive meningococcal 
disease reported in the quarter. This level of disease 
is close to the historical average for the number of 
cases of this period. In Queensland among 20 cases 
reported in the quarter, six cases of serogroup B (of 
various serotypes) disease occurred in Indigenous 
children aged three months to 10 years. These six 
cases were spread across the State and had dates 
of onset from January to March. Three were vac-
cinated with the conjugate serogroup C vaccine and 
three were unvaccinated.

With contributions from:

Mark Bartlett, NSW Health Department

Craig Davis, Queensland Health

Trang Vu and Joy Gregory, Department of Human 
Services, Victoria

Gary Dowse and Carolien Giele, Health Department 
of Western Australia.

Figure 7. Trends in notifi cations of ornithosis, 

New South Wales, Victoria and Australia, 2001 

to 2004 (YTD), by month of notifi cation
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Tables

A summary of diseases currently being reported by each jurisdiction is provided in Table 1. There were 
29,577 notifi cations to the National Notifi able Diseases Surveillance System (NNDSS) with a notifi cation date 
between 1 January and 31 March 2004 (Table 2). The notifi cation rate of diseases per 100,000 population for 
each State or Territory is presented in Table 3.

There were 5,006 reports received by the Virology and Serology Laboratory Reporting Scheme (LabVISE) in 
the reporting period, 1 January to 31 March 2004 (Tables 4 and 5).

Table 1. Reporting of notifi able diseases by jurisdiction

Disease Data received from:

Vaccine preventable diseases

Diphtheria All jurisdictions

Haemophilus infl uenzae 
type b

All jurisdictions

Infl uenza All jurisdictions

Measles All jurisdictions

Mumps All jurisdictions

Pertussis All jurisdictions

Pneumococcal disease All jurisdictions

Poliomyelitis All jurisdictions

Rubella All jurisdictions

Tetanus All jurisdictions

Vectorborne  diseases

Barmah Forest virus 
infection

All jurisdictions

Flavivirus infection (NEC) All jurisdictions

Dengue All jurisdictions

Japanese encephalitis All jurisdictions

Kunjin All jurisdictions except ACT*

Malaria All jurisdictions

Murray Valley encephalitis All jurisdictions except ACT*

Ross River virus infection All jurisdictions

Zoonoses

Anthrax All jurisdictions

Australian bat lyssavirus All jurisdictions

Brucellosis All jurisdictions

Leptospirosis All jurisdictions

Ornithosis All jurisdictions

Other lyssaviruses (NEC) All jurisdictions

Q fever All jurisdictions

Other bacterial infections

Creutzfeldt-Jakob disease All jurisdictions except, ACT, 
NSW, NT, Qld, SA

Legionellosis All jurisdictions

Leprosy All jurisdictions

Meningococcal infection All jurisdictions

Tuberculosis All jurisdictions

*  In the Australian Capital Territory, Murray Valley 
encephalitis virus and Kunjin are combined under 
Murray Valley encephalitis.

Disease Data received from:

Bloodborne diseases

Hepatitis B (incident) All jurisdictions

Hepatitis B (unspecifi ed) All jurisdictions except NT

Hepatitis C (incident) All jurisdictions except Qld

Hepatitis C (unspecifi ed) All jurisdictions

Hepatitis D All jurisdictions

Hepatitis (NEC) All jurisdictions except WA

Gastrointestinal diseases

Botulism All jurisdictions

Campylobacteriosis All jurisdictions except NSW

Cryptosporidiosis All jurisdictions

Haemolytic uraemic 
syndrome

All jurisdictions

Hepatitis A All jurisdictions

Hepatitis E All jurisdictions

Listeriosis All jurisdictions

Salmonellosis All jurisdictions

Shigellosis All jurisdictions

SLTEC, VTEC All jurisdictions

Typhoid All jurisdictions

Quarantinable diseases

Cholera All jurisdictions

Plague All jurisdictions

Rabies All jurisdictions

Smallpox All jurisdictions except ACT, 
NSW, Qld, SA

Tularemia All jurisdictions except ACT, 
NSW, NT, Qld, SA

Viral haemorrhagic fever All jurisdictions

Yellow fever All jurisdictions

Sexually transmissible infections

Chlamydial infection All jurisdictions

Donovanosis All jurisdictions

Gonococcal infection All jurisdictions

Syphilis (unspecifi ed) All jurisdictions

Syphilis < 2 years duration All jurisdictions except NSW, 
Qld, SA, Tas, Vic

Syphilis > 2 years duration All jurisdictions except ACT, NT

Syphilis - congenital All jurisdictions except ACT, NT
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State or territory

Disease1 ACT NSW NT Qld SA Tas Vic WA Australia

Bloodborne diseases

Hepatitis B (incident) 0.0 0.7 4.0 1.6 0.3 1.7 1.9 2.0 1.3

Hepatitis B (unspecifi ed)†,‡ 18.6 36.2 NN 22.3 15.7 19.3 31.9 23.4 28.9

Hepatitis C (incident) 1.2 0.4 NN NN 3.9 1.7 1.1 5.9 1.7

Hepatitis C (unspecifi ed) 78.1 102.4 129.1 82.4 40.1 58.7 62.5 55.7 78.1

Hepatitis D 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Hepatitis (NEC) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Gastrointestinal diseases

Botulism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Campylobacteriosis2 118.9 NN 127.0 117.8 117.8 143.4 144.9 116.4 128.8

Cryptosporidiosis 6.2 9.0 84.7 19.8 3.4 0.0 4.4 10.4 10.1

Haemolytic uraemic syndrome 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1

Hepatitis A 0.0 2.9 10.1 0.4 1.6 0.8 1.5 4.3 2.1

Hepatitis E 0.0 0.2 0.0 0.1 0.0 0.0 0.5 0.0 0.2

Listeriosis 0.0 0.4 2.0 0.3 0.0 0.8 0.2 0.6 0.3

Salmonellosis 33.5 46.2 242.0 120.4 37.4 34.4 24.6 39.1 55.2

Shigellosis 0.0 1.6 52.4 1.8 8.1 0.8 1.1 7.4 3.0

SLTEC,VTEC3 0.0 0.0 0.0 0.5 1.0 0.0 0.2 0.0 0.2

Typhoid 0.0 0.8 0.0 0.4 0.3 0.0 0.5 1.0 0.6

Quarantinable diseases

Cholera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0

Plague 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Rabies 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Smallpox 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tularemia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Viral haemorrhagic fever 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Yellow fever 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sexually transmissible 

diseases

Chlamydial infection 200.7 149.3 748.2 226.7 141.2 114.0 161.1 216.0 178.9

Donovanosis 0.0 0.0 2.0 0.1 0.0 0.0 0.0 0.0 0.0

Gonococcal infection4 11.2 21.1 750.2 28.1 17.0 3.4 25.1 64.5 34.1

Syphilis (unspecifi ed) 7.4 0.0 129.1 0.0 0.8 4.2 0.0 12.1 2.8

Syphilis < 2 years duration 0.0 3.4 0.0 3.1 0.0 0.0 1.3 0.0 2.1

Syphilis > 2 years duration 0.0 16.7 0.0 4.3 0.0 0.0 5.5 0.0 7.8

Syphilis - congenital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 3. Notifi cation rates of diseases by state or territory, 1 January to 31 March 2004. 

(Rate per 100,000 population) 
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State or territory

Disease1 ACT NSW NT Qld SA Tas Vic WA Australia

Vaccine preventable 

diseases

Diphtheria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Haemophilus infl uenzae type b 0.0 0.1 2.0 0.0 0.3 1.7 0.0 0.0 0.1

Infl uenza (laboratory 
confi rmed)

0.0 2.8 2.0 2.3 2.6 0.0 1.3 2.0 2.1

Measles 0.0 0.4 0.0 0.0 0.3 0.0 0.3 0.0 0.2

Mumps 2.5 0.9 0.0 0.1 0.0 0.0 0.2 0.8 0.5

Pertussis 53.3 28.0 2.0 16.4 11.0 10.9 17.0 14.8 20.2

Pneumococcal disease 11.2 6.0 34.3 6.3 10.5 1.7 5.7 3.5 6.3

Poliomyelitis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Rubella 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.1

Rubella - congenital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tetanus 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Vectorborne diseases

Barmah Forest virus infection 0.0 5.7 10.1 20.2 0.0 0.0 0.2 4.5 6.4

Dengue 3.7 0.5 20.2 21.5 0.8 0.8 0.2 0.2 4.7

Flavivirus infection NEC 0.0 0.2 2.0 5.7 0.0 0.0 0.3 0.0 1.3

Japanese encephalitis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Kunjin virus 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.1

Malaria 6.2 1.2 10.1 5.9 0.5 2.5 1.1 1.0 2.2

Murray Valley encephalitis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ross River virus infection 2.5 14.1 367.0 106.1 5.0 10.9 4.1 172.9 47.4

Zoonoses

Anthrax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Australian bat lyssavirus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Brucellosis 0.0 0.0 0.0 0.3 0.0 0.0 0.1 0.0 0.1

Leptospirosis 0.0 0.6 0.0 5.7 0.0 0.0 0.0 0.0 1.3

Other lyssavirus (NEC) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ornithosis 0.0 0.5 0.0 0.0 0.5 0.0 4.0 0.0 1.2

Q fever 1.2 2.8 4.0 4.3 0.8 0.0 0.2 0.2 2.0

Other bacterial infections

Creutzfeldt-Jakob disease 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Legionellosis 0.0 1.3 0.0 0.9 2.4 0.8 1.6 3.1 1.5

Leprosy 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Meningococcal infection 6.2 1.7 8.1 2.1 1.0 1.7 1.7 1.0 1.8

Tuberculosis 3.7 3.3 12.1 2.0 4.7 0.8 5.2 2.0 3.6

1.  Rates are subject to retrospective revision.

2. Not reported for New South Wales because it is only notifi able as ‘foodborne disease’ or ‘gastroenteritis in an institution’.

3. Infections with Shiga-like toxin (verotoxin) producing Escherichia coli (SLTEC/VTEC).

4. Northern Territory, Queensland, South Australia, Victoria and Western Australia: includes gonococcal neonatal ophthalmia.

NN  Not Notifi able.

NEC Not Elsewhere Classifi ed.

Table 3. Notifi cation rates of diseases by state or territory, 1 January to 31 March 2004. 

(Rate per 100,000 population) , continued
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Table 4. Virology and serology laboratory reports by state or territory1 for the reporting period  

1 January to 31 March 2004, and total reports for the year2

State or territory This 

period 

2004

This 

period 

2003

Year 

to date 

20043

Year 

to date 

2003
ACT NSW NT Qld SA Tas Vic WA

Measles, mumps, 

rubella

Measles virus 0 0 0 3 2 0 2 0 7 14 7 14

Mumps virus 0 0 0 1 0 0 1 0 2 5 2 5

Rubella virus 0 0 0 4 0 0 2 0 6 8 6 8

Hepatitis virus

Hepatitis A virus 0 3 1 2 3 0 1 0 10 17 10 17

Hepatitis D virus 0 1 0 2 0 0 0 0 3 6 3 6

Hepatitis E virus 0 0 0 0 0 0 5 0 5 5

Arboviruses

Ross River virus 0 11 10 383 14 3 8 2 431 212 431 212

Barmah Forest virus 0 7 1 73 1 0 2 0 84 77 84 77

Flavivirus (unspecifi ed) 0 1 5 36 0 0 6 1 49 39 49 39

Adenoviruses

Adenovirus not typed/
pending

0 35 1 21 76 0 30 0 163 213 163 213

Herpesviruses

Cytomegalovirus 1 72 1 39 58 3 27 0 201 271 201 271

Varicella-zoster virus 0 46 3 267 106 1 15 1 439 419 439 419

Epstein-Barr virus 0 25 26 265 233 1 8 69 627 458 627 458

Other DNA viruses

Poxvirus group not typed 0 0 0 0 0 1 0 0 1 1 1 1

Parvovirus 0 3 0 30 5 2 21 0 61 50 61 50

Picornavirus family

Coxsackievirus A16 0 1 0 0 1 0 0 0 2 2 2 2

Echovirus type 11 0 1 0 0 0 0 0 0 1 1 1 1

Echovirus type 18 0 1 0 0 0 0 0 0 1 1

Poliovirus type 1 
(uncharacterised)

0 2 0 0 0 0 0 0 2 9 2 9

Poliovirus type 2 
(uncharacterised)

0 1 0 0 0 0 0 0 1 1 1 1

Rhinovirus (all types) 0 57 0 0 9 0 1 0 67 124 67 124

Enterovirus type 71 (BCR) 0 2 0 0 0 0 0 0 2 2

Enterovirus not typed/
pending

0 5 0 7 3 0 16 0 31 44 31 44

Picornavirus not typed 0 0 0 0 0 2 0 0 2 2 2 2

Ortho/paramyxoviruses

Infl uenza A virus 0 3 0 6 24 0 5 0 38 103 38 103

Infl uenza B virus 0 0 0 0 12 0 0 0 12 27 12 27

Parainfl uenza virus type 1 0 24 0 2 4 0 5 0 35 16 35 16

Parainfl uenza virus type 2 0 0 0 0 2 0 0 0 2 19 2 19

Parainfl uenza virus type 3 0 24 0 1 56 0 7 0 88 111 88 111

Respiratory syncytial virus 0 103 1 54 10 2 12 0 182 142 182 142



CDI Vol 28 No 2 2004 293

Tables Communicable Diseases Surveillance

State or territory This 

period 

2004

This 

period 

2003

Year 

to date 

20043

Year 

to date 

2003
ACT NSW NT Qld SA Tas Vic WA

Other RNA viruses

HTLV-1 0 0 0 0 2 0 0 0 2 4 2 4

Rotavirus 0 6 0 0 45 2 22 0 75 59 75 59

Norwalk agent 0 0 0 0 0 0 66 0 66 28 66 28

Other

Chlamydia trachomatis 
- A-K

0 1 0 0 0 0 0 0 1 – 1 –

Chlamydia trachomatis 
- L1-L3

0 0 0 0 0 0 1 0 1 – 1 –

Chlamydia trachomatis 
- not typed

7 143 5 589 381 9 9 1 1,144 1,231 1,144 1,231

Chlamydia pneumoniae 0 0 0 0 0 0 2 0 2 4 2 4

Chlamydia psittaci 1 0 0 2 2 0 54 0 59 17 59 17

Mycoplasma pneumoniae 0 49 8 139 89 1 63 6 355 201 355 201

Mycoplasma hominis 0 1 0 0 0 0 0 0 1 4 1 4

Coxiella burnetii (Q fever) 0 3 1 13 29 0 2 0 48 56 48 56

Streptococcus group A 0 1 0 82 0 0 42 0 125 145 125 145

Yersinia enterocolitica 0 1 0 0 0 0 0 0 1 2 1 2

Brucella abortus 0 0 0 0 1 0 2 0 3 1 3 1

Bordetella pertussis 4 12 0 18 33 0 88 0 155 139 155 139

Legionella pneumophila 0 0 0 0 4 0 16 0 20 43 20 43

Legionella longbeachae 0 1 0 0 6 1 8 0 16 10 16 10

Legionella species 0 0 0 0 0 0 4 0 4 3 4 3

Cryptococcus species 0 0 0 3 10 0 0 0 13 3 13 3

Leptospira species 0 0 0 12 1 0 0 0 13 6 13 6

Treponema pallidum 0 44 0 173 106 0 2 0 325 372 325 372

Entamoeba histolytica 0 0 0 0 0 1 3 0 4 3 4 3

Toxoplasma gondii 0 4 0 4 2 2 2 0 14 14 14 14

Echinococcus granulosus 0 0 0 0 4 0 0 0 4 5 4 5

Total 13 694 63 2,231 1,334 31 560 80 5,006 4,741 5,006 4,741

1.  State or territory of postcode, if reported, otherwise state or territory of reporting laboratory.

2.  From January 2000 data presented are for reports with report dates in the current period. Previously reports included all data 
received in that period.

3.  Totals comprise data from all laboratories. Cumulative fi gures are subject to retrospective revision, so there may be discrep-
ancies between the number of new notifi cations and the increment in the cumulative fi gure from the previous period.

–  No data received this period

Table 4. Virology and serology laboratory reports by state or territory1 for the reporting period 

1 January to 31 March 2004, and total reports for the year,2 continued
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Table 5.  Virology and serology reports by laboratories for the reporting period 1 January to 

31 March 2004*

State or territory Laboratory January 

2004

February  

2004

March 2004 Total 

this 

period

Australian Capital 
Territory

The Canberra Hospital – – – –

New South Wales Institute of Clinical Pathology and Medical 
Research, Westmead

40 36 121 197

New Children’s Hospital, Westmead 45 56 52 153

Repatriation General Hospital, Concord – – – –

Royal Prince Alfred Hospital, Camperdown 14 21 30 65

South West Area Pathology Service, Liverpool 61 72 92 225

Queensland Queensland Medical Laboratory, West End 482 996 857 2,335

Townsville General Hospital – – – –

South Australia Institute of Medical and Veterinary Science, 
Adelaide

431 427 473 1,331

Tasmania Northern Tasmanian Pathology Service, 
Launceston

7 5 7 19

Royal Hobart Hospital, Hobart – – – –

Victoria Monash Medical Centre, Melbourne 11 18 4 33

Royal Children’s Hospital, Melbourne 90 95 78 263

Victorian Infectious Diseases Reference 
Laboratory, Fairfi eld

79 104 94 277

Western Australia PathCentre Virology, Perth – – – –

Princess Margaret Hospital, Perth – – – –

Western Diagnostic Pathology 15 50 43 108

Total 1,275 1,880 1,851 5,006

* The complete list of laboratories reporting for the 12 months, January to December 2004, will appear in every report regard-
less of whether reports were received in this reporting period. Reports are not always received from all laboratories.

– Nil reports
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Figure 9. Consultation rates for gastroenteritis, 

ASPREN, 1 January to 31 March 2004, by week 

of report
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Figure 8. Consultation rates for infl uenza-like 

illness, ASPREN, 1 January to 31 March 2004, 

by week of report
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Additional reports

Australian Sentinel Practice 
Research Network
The Research and Health Promotion Unit of the 
Royal Australian College of General Practitioners 
operates the Australian Sentinel Practice Research 
Network (ASPREN). ASPREN is a network of general 
practitioners who report presentations of defi ned 
medical conditions each week. The aim of ASPREN 
is to provide an indicator of the burden of disease 
in the primary health setting and to detect trends in 
consultation rates.

There are currently about 50 general practition-
ers participating in the network from all states and 
territories. Seventy-fi ve per cent of these are in 
metropolitan areas and the remainder are rural 
based. Between 4,000 and 6,000 consultations are 
recorded each week.

The list of conditions is reviewed annually by the 
ASPREN management committee and an annual 
report is published.

In 2004, nine conditions are being monitored, four 
of which are related to communicable diseases. 
These include infl uenza, gastroenteritis, varicella 
and shingles. There are two defi nitions for infl uenza 
for 2004. A patient may be coded once or twice 
depending on their symptoms. The defi nition for 
infl uenza 1 will include more individuals. Defi nitions 
of these conditions were published in Commun Dis 
Intell 2004;28:99–100.

Data from 1 January to 31 March 2004 are shown 
as the rate per 1,000 consultations in Figures 8, 9, 
10  and 11.

Figure 11. Consultation rates for shingles, 

ASPREN, 1 January to 31 March 2004, by week 

of report
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Figure 10. Consultation rates for varicella, 

ASPREN, 1 January to 31 March 2004, by week 

of report
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immunised’ coverage at six years of age for Australia 
decreased marginally by 0.2 percentage points from 
the previous quarter to 83.5 per cent with a signifi -
cant decrease in coverage in the Northern Territory 
(–2.4%). Coverage for all individual vaccines at six 
years of age remained largely unchanged, except for 
the Northern Territory [DTP (–1.7%), OPV (–1.9%) 
and measles, mumps, rubella vaccine (–1.7%)] and 
in Tasmania [OPV (–1.1%)]. Coverage for vaccines 
assessed at six years is now at or close to 85 per 
cent in most jurisdictions, although coverage in 
Western Australia and the Northern Territory for this 
age group remains well below other jurisdictions.

Figure 12 shows the trends in vaccination coverage 
from the fi rst ACIR-derived published coverage esti-
mates in 1997 to the current estimates. There is a 
clear trend of increasing vaccination coverage over 
time for children aged 12 months, 24 months and six 
years, although the rate of increase has slowed over 
the past year for all age groups.

Acknowledgment: These fi gures were provided 
by the Health Insurance Commission (HIC), to 
spec ifi cations provided by the Commonwealth 
Depart ment of Health and Ageing. For further infor-
mation on these fi gures or data on the Australian 
Childhood Immunisation Register please contact 
the Immunisation Section of the HIC: Telephone: 
+61 2 6124 6607.

Childhood immunisation coverage
Tables 10, 11 and 12 provide the latest quarterly 
report on childhood immunisation coverage from the 
Australian Childhood Immunisation Register (ACIR).

The data show the percentage of children fully 
immunised at 12 months of age for the cohort 
born between 1 October and 31 December 2002, 
at 24 months of age for the cohort born between 
1 October and 31 December 2001, and at 6 years 
of age for the cohort born between 1 October and 
31 December 1997 according to the Australian 
Standard Vaccination Schedule.

A full description of the methodology used can be 
found in Commun Dis Intell 1998;22:36-37.

Commentary on the trends in ACIR data is provided 
by the National Centre for Immunisation Research 
and Surveillance of Vaccine Preventable Diseases 
(NCIRS). For further information please contact 
the NCIRS at telephone: +61 2 9845 1256, Email: 
brynleyh@chw.edu.au.

Immunisation coverage for children ‘fully immunised’ 
at 12 months of age for Australia increased margin-
ally from the last quarter by 0.1 percentage points 
to 91.1 per cent (Table 10). There were substantial 
increases in ‘fully immunised’ coverage by state or 
territory in two jurisdictions, the Northern Territory 
(+3.5%) and the Australian Capital Territory (+4.8%), 
whilst all other jurisdictions experienced very little 
change in coverage. The Northern Territory and the 
Australian Capital Territory also experienced increases 
in coverage for diphtheria, tetanus, pertussis (DTP), 
poliomyelitis (OPV), and Haemophilus infl uenzae 
type b (Hib) vaccines. Signifi cant changes in cover-
age in jurisdictions like the Northern Territory and 
the Australian Capital Territory, which have relatively 
small populations, are likely to be the result of a small 
number of children having a large impact on the cov-
erage percentages.

National coverage for children ‘fully immunised’ at 
24 months of age decreased marginally from the 
last quarter by 0.1 percentage points to 91.5 per 
cent (Table 11). Coverage for individual vaccines for 
Australia remained largely unchanged. DTP cover-
age remained high for this age group in all jurisdic-
tions due to the removal of the 4th dose of DTP (due 
at 18 months) from the immunisation schedule from 
the December 2003 quarter onwards. The only other 
signifi cant jurisdictional change in coverage for this 
age group was a decrease in ‘fully immunised’ cov-
erage in Tasmania (–2.3%) with a decrease in DTP 
coverage (–1.1%), in contrast to the national trend.

Table 12 shows immunisation coverage estimates 
for ‘fully immunised’ and for individual vaccines at six 
years of age for Australia by state or territory. ‘Fully 

Figure 12. Trends in vaccination coverage, 

Australia, 1997 to 2003, by age cohorts
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Table 12.  Percentage of children immunised at 6 years of age, preliminary results by disease and state 

or territory for the birth cohort 1 October to 31 December 1997; assessment date 31 March 2004*

Vaccine State or territory

ACT NSW NT Qld SA Tas Vic WA Australia

Total number of children 1,032 22,306 795 12,782 4,655 1,558 16,144 6,395 65,667

Diphtheria, tetanus, pertussis (%) 86.1 85.3 81.8 84.5 84.8 86.3 87.2 81.5 85.2

Poliomyelitis (%) 86.1 85.3 83.0 84.5 85.3 86.2 87.2 81.6 85.3

Measles, mumps, rubella (%) 85.5 84.2 82.8 84.1 84.6 85.2 87.2 81.2 84.7

Fully immunised (%)1 84.1 83.2 80.0 83.0 83.3 84.1 85.9 79.6 83.5

Change in fully immunised since 
last quarter (%)

-0.6 +0.2 -2.4 -0.6 -0.3 -0.9 -0.3 -0.6 -0.2

* These data relating to 6-year-old children should be considered as preliminary.  The proportions shown as ‘fully immunised’ 
appear low when compared with the proportions for individual vaccines.  This is at least partly due to poor identifi cation of 
children on immunisation encounter forms.

Table 11.  Percentage of children immunised at 2 years of age, preliminary results by disease and state 

or territory for the birth cohort 1 October to 31 December 2001; assessment date 31 March 2004*

Vaccine State or territory

ACT NSW NT Qld SA Tas Vic WA Australia

Total number of children 966 21,040 862 12,186 4,314 1,500 15,236 6,053 62,157

Diphtheria, tetanus, pertussis (%) 95.2 95.6 97.0 95.5 96.1 95.3 95.9 94.7 95.6

Poliomyelitis (%) 94.2 94.5 96.8 94.7 95.3 96.3 95.1 93.8 94.7

Haemophilus infl uenzae type b (%) 91.2 92.7 94.2 93.7 94.2 94.6 93.9 91.9 93.3

Measles, mumps, rubella (%) 90.9 92.7 95.6 93.9 94.2 95.0 94.1 92.2 93.4

Hepatitis B(%) 94.8 95.1 98.0 95.3 96.0 97.1 96.1 94.5 95.5

Fully immunised (%)† 88.4 90.8 93.7 92.0 92.7 92.1 92.4 90.3 91.5

Change in fully immunised since 
last quarter (%)

-0.6 -0.0 +0.1 -0.5 -0.1 -2.3 +0.3 +0.5 -0.1

* The 12 months age data for this cohort was published in Commun Dis Intell 2003;27:302.

† These data relating to 2-year-old children should be considered as preliminary.  The proportions shown as ‘fully immunised’ 
appear low when compared with the proportions for individual vaccines.  This is at least partly due to poor identifi cation of 
children on immunisation encounter forms.

Table 10.  Percentage of children immunised at 1 year of age, preliminary results by disease and state 

or territory for the birth cohort 1 October to 31 December 2002; assessment date 31 March 2004

Vaccine State or territory

ACT NSW NT Qld SA Tas Vic WA Australia

Number of children 1,001 21,594 860 11,907 4,193 1,444 15,240 6,016 62,255

Diphtheria, tetanus, pertussis (%) 93.8 92.5 90.0 92.6 92.7 93.1 92.7 90.2 92.4

Poliomyelitis (%) 93.9 92.4 90.0 92.4 92.5 92.9 92.7 90.2 92.3

Haemophilus infl uenzae type b (%) 95.6 94.1 94.4 94.9 95.3 95.6 94.7 93.5 94.5

Hepatitis B (%) 95.9 94.8 95.1 95.2 95.3 95.3 94.4 93.1 94.7

Fully immunised (%) 93.1 91.0 89.1 91.5 91.8 91.8 91.5 89.0 91.1

Change in fully immunised since 
last quarter (%)

+4.8 +0.1 +3.5 +0.2 +0.1 +0.1 -0.3 -0.1 +0.1
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In this quarter 20.9 per cent of all isolates examined 
were penicillin resistant by one or more mecha-
nisms—nine per cent PPNG and 11.9 per cent by 
chromosomal mechanisms (CMRNG). The number 
of PPNG increased to 82 from the 67 seen in the 
same period in 2003, as did the number of CMRNG 
to 109 from 99. The proportion of all strains resistant 
to the penicillins by any mechanism ranged from 
2.7 per cent in the Northern Territory to 33 per cent 
in Victoria.

The highest proportion of PPNG was found in 
Western Australia where the 17 PPNG accounted 
for 20 per cent of all isolates. Thirty-four PPNG, rep-
resenting 10.8 per cent of all isolates, were found in 
New South Wales, 20 (7.3%) in Victoria and eight 
(6%) in Queensland. Three PPNG were found in the 
Northern Territory. More isolates were resistant to the 
penicillins by separate chromosomal mechanisms 
and CMRNG were especially prominent in Victoria 
(72 isolates, 26% of all gonococci tested). Twenty-
two CMRNG were present in New South Wales (7% 
of NSW isolates), seven in Queensland and eight in 
Western Australia. No CMRNG were detected in the 
Northern Territory.

Ceftriaxone

Two isolates with decreased susceptibility to 
ceftriaxone were detected in New South Wales.

Spectinomycin

All isolates were susceptible to this injectable agent.

Gonococcal surveillance
John Tapsall, The Prince of Wales Hospital, 
Randwick NSW 2031 for the Australian Gonococcal 
Surveillance Programme.

The Australian Gonococcal Surveillance Programme 
(AGSP) reference laboratories in the various States 
and Territories report data on sensitivity to an agreed 
‘core’ group of antimicrobial agents quarterly. The 
antibiotics currently routinely surveyed are penicil-
lin, ceftriaxone, ciprofl oxacin and spectinomycin, all 
of which are administered as single dose regimens 
and currently used in Australia to treat gonorrhoea. 
When in vitro resistance to a recommended agent is 
demonstrated in 5 per cent or more of isolates from 
a general population, it is usual to remove that agent 
from the list of recommended treatment.1 Additional 
data are also provided on other antibiotics from time 
to time. At present all laboratories also test isolates 
for the presence of high level (plasmid-mediated) 
resistance to the tetracyclines, known as TRNG. 
Tetracyclines are however, not a recommended 
therapy for gonorrhoea in Australia. Comparability 
of data is achieved by means of a standardised 
system of testing and a program-specifi c quality 
assurance process. Because of the substantial 
geographic differences in susceptibility patterns in 
Australia, regional as well as aggregated data are 
presented. For more information see Commun Dis 
Intell 2004;28:100.

Reporting period 1 January to 31 March 2004

The AGSP laboratories received a total of 993 isolates 
in this quarter of which 915 underwent susceptibility 
testing. The total received numbered slightly less than 
the 1,051 isolated or referred in 2003. About 32 per 
cent of this total was from New South Wales, 28 per 
cent from Victoria, 13.5 per cent from Queensland, 
11.9 per cent from the Northern Territory and 8.9 per 
cent from Western Australia. About fi ve per cent of all 
isolates were from South Australia, but susceptibility 
data are not yet available from that centre. Isolates 
from other centres were few. Where comparisons of 
data in this quarter were made with those from the 
same period in 2003, South Australian data were 
excluded from both sets of data.

Penicillins

Figure 13 shows the proportions of gonococci fully 
sensitive (MIC ≤ 0.03 mg/L), less sensitive (MIC 0.06 
– 0.5 mg/L), relatively resistant (MIC ≥ 1 mg/L) or 
else penicillinase producing (PPNG) aggregated for 
Australia and by state or territory. A high proportion 
of those strains classifi ed as PPNG or else resist-
ant by chromosomal mechanisms fail to respond 
to treatment with penicillins (penicillin, amoxycillin, 
ampicillin) and early generation cephalosporins.

Figure 13. Categorisation of gonococci isolated 

in Australia, 1 January to 31 March 2004, by 

penicillin susceptibility and region
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High level tetracycline resistance

The number (107) and proportion (11.7%) of high 
level tetracycline resistance (TRNG) detected 
decreased somewhat from the 2003 fi gures. TRNG 
represented between 10 per cent (Victoria and 
Queensland) and 26 per cent of isolates Western 
Australia. Two TRNG were present in the Northern 
Territory.

Reference

1. Management of sexually transmitted diseases. World 
Health Organization 1997; Document WHO/GPA/
TEM94.1 Rev.1 p 37.

Meningococcal surveillance 
John Tapsall, The Prince of Wales Hospital, Randwick, 
NSW, 2031 for the Australian Meningococcal 
Surveillance Programme.

The reference laboratories of the Australian Mening-
ococcal  Surveillance Programme report data on the 
number of laboratory confi rmed cases confi rmed 
either by culture or by non-culture based tech-
niques. Culture positive cases, where a Neisseria 
meningitidis is grown from a normally sterile site 
or skin, and non-culture based diagnoses, derived 
from results of nucleic acid amplifi cation assays  
and serological techniques, are defi ned as inva-
sive meningococcal disease (IMD) according to 
Public Health Laboratory Network defi nitions. Data 
contained in the quarterly reports are restricted to 
a description of the number of cases per jurisdic-
tion, and serogroup, where known. A full analysis of 
laboratory confi rmed cases of IMD is contained in 
the annual reports of the Programme, published in 
Communicable Diseases Intelligence.

Laboratory confi rmed cases of invasive mening-
ococcal disease for the period 1 January to 31 March 
2004, are included in this issue of Communicable 
Diseases Intelligence (Table 6).

Quinolone antibiotics

Quinolone resistant Neisseria gonorrhoeae (QRNG) 
are defi ned as those isolates with an MIC to 
ciprofl oxacin equal to, or greater than, 0.06 mg/L. 
QRNG are further subdivided into less sensitive 
(ciprofl oxacin MICs 0.06 – 0.5 mg/L) or resistant 
(MIC ≥ 1 mg/L) groups.

The total number (188) and proportion (20.5%) of 
all QRNG were both substantially higher than the 
corresponding fi gures in the fi rst quarter of 2003 
(108 isolates,11.5%). The majority of QRNG (172 of 
188, 91%) exhibited higher-level resistance.

QRNG were again widely distributed. The highest 
number (94) and proportion (36%) were found in 
Victoria. In New South Wales there were 60 QRNG 
(19% of isolates), in Queensland 16 (12%) and in 
Western Australia 8 (9)% (Figure 14). No QRNG 
detected in the Northern Territory.

Figure 14. The distribution of quinolone 

resistant isolates of Neisseria gonorrhoeae in 

Australia, 1 January to 31 March 2004, by 

jurisdiction
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Table 7. Confi rmed cases of communicable diseases reported to the Australian Paediatric 

Surveillance Unit between 1 January and 31 December 2003*

Condition Previous reporting period

Jan–Dec 2002

Current reporting period

Jan–Dec 2003*

Acute fl accid paralysis 30 15

Congenital cytomegalovirus

confi rmed (< 3 weeks of age)

suspected (3–52 weeks of age)

9
8

6
3

Congenital rubella 3† 3

Perinatal exposure to HIV

HIV infection

25 14
1‡

Neonatal herpes simplex virus infection 11 8

Hepatitis C virus infection commenced 2003 11

* Surveillance data are provisional and subject to revision

† Two imported cases i.e. children born to mothers who had rubella in Indonesia. One child was born in Indonesia, one child 
born in Australia. The third infant was born in Victoria in 2001, but was not notifi ed to the APSU until 2002. The parents were 
Fijian, it is not known where the mother acquired her infection.

‡ HIV infection through heterosexual contact

Australian Paediatric Surveillance 
Unit
The Australian Paediatric Surveillance Unit (APSU) 
conducts nationally based active surveillance of rare 
diseases of childhood, including specifi ed communi-
cable diseases and complications of rare communi-
cable diseases in children. The primary objectives of 
the APSU are to document the number of Australian 
children under 15 years newly diagnosed with 
specifi ed conditions, their geographic distribution, 
clinical features, current management and outcome. 

Contributors to the APSU are clinicians known to be 
working in paediatrics and child health in Australia. 
In 2002, over 1,000 clinicians participated in the sur-
veillance of 14 conditions through the APSU, with 
an overall response rate of 96 per cent. The APSU 
can be contacted by telephone: +61 2 9845 2200, 
email: apsu@chw.edu.au. For more information see 
Commun Dis Intell 2004;28:101.

The results for the period 1 January to 31 December 
2003 are shown in Table 7.

Table 6. Number of laboratory confi rmed cases of invasive meningococcal disease,  Australia, 

1 January to 31 March 2004, by jurisdiction and serogroup

Jurisdiction Serogroup

B C Y W135 ND All

Australian Capital Territory 0 (1) 2 2 (1)

New South Wales 19 (11) 5 (7) 1 (2) 1 5 (4) 31 (24)

Northern Territory 3 (1) 3 (1)

Queensland 12 (9) 7 (7) 2 (2) 21 (18)

South Australia 4 (4) 0 (1) 4 (5)

Tasmania 2 0 (1) 2 (1) 4 (2)

Victoria 9 (5) 4 (13) 2 1 (3) 16 (21)

Western Australia 4 (6) 1 (2) 5 (8)

Australia 53 (37) 19 (31) 3 (2) 1 (0) 10 (10) 86 (80)

ND Not diagnosed.

Numbers in parentheses are the laboratory confi rmed diagnoses of invasive meningococcal disease made in the same period in 2003.
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HIV and AIDS surveillance
National surveillance for HIV disease is coordi-
nated by the National Centre in HIV Epidemiology 
and Clinical Research (NCHECR), in collaboration 
with State and Territory health authorities and the 
Commonwealth of Australia. Cases of HIV infection 
are notifi ed to the National HIV Database on the 
fi rst occasion of diagnosis in Australia, by either the 
diagnosing laboratory (Australian Capital Territory, 
New South Wales, Tasmania, Victoria) or by a com-
bination of laboratory and doctor sources (Northern 
Territory, Queensland, South Australia, Western 
Australia). Cases of AIDS are notifi ed through the 
State and Territory health authorities to the National 
AIDS Registry. Diagnoses of both HIV infection and 
AIDS are notifi ed with the person’s date of birth and 
name code, to minimise duplicate notifi cations while 
maintaining confi dentiality.

Table 8. New diagnoses of HIV infection, new diagnoses of AIDS, and deaths following AIDS 

occurring in the period 1 October to 31 December 2003, by sex and state or territory of diagnoses

Sex State or territory Totals for Australia

ACT NSW NT Qld SA Tas Vic WA This 

period 

2003

This 

period 

2002

Year 

to 

date 

2003

Year 

to 

date 

2002

HIV 
diagnoses

Female 0 8 0 5 2 0 4 1 20 26 84 89

Male 0 79 1 25 12 0 47 7 171 213 758 744

Sex not reported 0 4 0 0 0 0 0 0 4 0 1 5

Total1 0 91 1 30 14 0 51 8 195 240 853 839

AIDS 
diagnoses

Female 0 0 0 0 0 0 1 0 1 3 9 16

Male 0 23 2 4 1 0 13 1 44 45 175 195

Total1 0 23 2 4 1 0 14 1 45 48 185 212

AIDS deaths Female 0 0 0 0 0 0 1 0 1 3 8 7

Male 1 11 0 3 1 0 3 1 20 22 71 75

Total 1 11 0 3 1 3 4 1 21 25 79 82

1.  Totals include people whose sex was reported as transgender.

Tabulations of diagnoses of HIV infection and AIDS 
are based on data available three months after the 
end of the reporting interval indicated, to allow for 
reporting delay and to incorporate newly available 
information. More detailed information on diagnoses 
of HIV infection and AIDS is published in the quarterly 
Australian HIV Surveillance Report, and annually in 
‘HIV/AIDS, viral hepatitis and sexually transmissible 
infections in Australia, annual surveillance report’. 
The reports are available from the National Centre 
in HIV Epidemiology and Clinical Research, 376 
Victoria Street, Darlinghurst NSW 2010. Internet: 
http://www.med.unsw.edu.au/nchecr. Telephone: 
+61 2 9332 4648. Facsimile: +61 2 9332 1837. For 
more information see Commun Dis Intell 2004;28:99.

HIV and AIDS diagnoses and deaths following AIDS 
reported for 1 October to 31 December 2003, as 
reported to 31 March 2004, are included in this issue 
of Communicable Diseases Intelligence (Tables 8 
and 9).
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National Enteric Pathogens 
Surveillance System
The National Enteric Pathogens Surveillance System 
(NEPSS) collects, analyses and disseminates data 
on human enteric bacterial infections diagnosed in 
Australia. These pathogens include Salmonella, E. 
coli, Vibrio, Yersinia, Plesiomonas, Aeromonas and 
Campylobacter. 

Communicable Diseases Intelligence NEPSS 
quarterly reports include only Salmonella. Data are 
based on reports to NEPSS from Australian labora-
tories of laboratory-confi rmed human infection with 
Salmonella. Salmonella are identifi ed to the level of 
serovar and, if applicable, phage-type. Infections 
apparently acquired overseas are included. Multiple 
isolations of a single Salmonella serovar/phage-
type from one or more body sites during the same 
episode of illness are counted once only. The date 
of the case is the date the primary diagnostic labora-
tory isolated a Salmonella from the clinical sample.

Interpret historical quarterly mean counts cau-
tiously – these may be affected by outbreaks and 
surveillance artefacts such as newly recognised and 
incompletely typed Salmonella.

Reported by Joan Powling (NEPSS Co-ordina-
tor) and Mark Veitch (Public Health Physician), 
Microbiological Diagnostic Unit — Public Health 
Laboratory, Department of Microbiology and 
Immunology, University of Melbourne. NEPSS can 
be contacted at the above address or by telephone: 
+61 3 8344 5701, facsimile: +61 3 9625 2689. 

Reports to the National Enteric Pathogens Surveill-
ance System of Salmonella infection for the period 
1 January to 31 March 2004 are included in Tables 
13 and 14. Data include cases reported and entered 
by 28 April 2004. Counts are preliminary, and subject 
to adjustment after completion of typing and report-
ing of further cases to NEPSS. For more information 
see Commun Dis Intell 2004;28:101–102.

1 January to 31 March 2004

The total number of reports to NEPSS of human 
Salmonella infection increased to 2,703 in the fi rst 
quarter of 2004, more than double the count in the 
fourth quarter of 2003, and 10 per cent more than in 
the comparable fi rst quarter of 2003. The incidence 
of human salmonellosis typically peaks in the fi rst 
few months of each year. Case counts to 28 April 
2004 are approximately 95 per cent of the expected 
fi nal counts for the quarter.

Table 9.  Cumulative diagnoses of HIV infection, AIDS, and deaths following AIDS since the 

introduction of HIV antibody testing to 31 December 2003 and reported by 31 March 2004, by sex 

and state or territory

Sex State or territory

HIV diagnoses Female 29 723 15 209 80 7 291 159 1,513

Male 243 12,335 120 2,363 796 85 4,645 1,055 21,642

Not reported 0 240 0 0 0 0 22 0 262

Total1 272 13,325 135 2,580 876 92 4,976 1,221 23,477

AIDS diagnoses Female 10 216 1 56 30 4 89 34 440

Male 93 5,024 41 941 380 47 1,817 403 8,746

Total1 103 5,255 42 999 410 51 1,916 439 9,215

AIDS deaths Female 6 127 0 38 20 2 58 22 273

Male 72 3,429 26 617 256 31 1,343 276 6,050

Total1 78 3,565 26 657 276 33 1,409 299 6,343

1.  Totals include people whose sex was reported as transgender.



CDI Vol 28 No 2 2004 303

Additional reports Communicable Diseases Surveillance

Table 13.  Reports to the National Enteric Pathogens Surveillance System of Salmonella isolated from 

humans during the period 1 January to 31 March 2004, as reported to 28 April 2004

ACT NSW NT Qld SA Tas Vic WA Australia

Total all Salmonella for quarter 28 796 110 1,088 128 47 319 187 2,703

Total contributing Salmonella types 17 121 41 114 47 13 84 69 225

During the fi rst quarter of 2004, the 25 most common 
Salmonella types in Australia accounted for 1,857 
cases, 69 per cent of all reported human Salmonella 
infections.

Twenty-one of the 25 most common Salmonella 
infections in the fourth quarter of 2003 were amongst 
the 25 most commonly reported in the previous 
quarter.

Among the most common salmonellae in the nation, 
there were typical widespread seasonal increases 
in counts of S. Typhimurium phage type 135 and 
S. Typhimurium phage type 9.

S. Typhimurium phage type 170 (and the similar 
S. Typhimurium phage type 108) were uncommon 
before emerging as a common human pathogen 
during 2000 and 2001, and are now among the most 
common salmonellae in New South Wales, Victoria 
and South Australia.

Reports of S. Typhimurium phage type 197 and 
S. Typhimurium phage type U290 increased mark-
edly during 2002, particularly in the south-eastern 
states, and remain elevated.

Reports of other common salmonellae with counts 
exceeding historical averages include S. Typhi-
murium phage type 12 (particularly in New South 
Wales), and S. Virchow phage type 8 and S. Hvitting-
foss (both in Queensland).
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ProMED-mail

This material has been summarised from infor-
mation provided by ProMED-mail (http://www.
promedmail.org). A link to this site can be found 
under ‘Other Australian and international com-
municable diseases sites’ on the Communicable 
Diseases Australia homepage.

Avian infl uenza, human — East Asia
Viet Nam

Source: BBC News online, 20 March 2004 (edited)

A 12-year-old boy has died from avian infl uenza virus 
infection in Viet Nam, taking this year’s death toll in 
East Asia to 24. Viet Nam has been the worst-hit 
country, with 16 deaths now reported, whereas eight 
people have died in Thailand. It is not clear whether 
this child was a previous laboratory-confi rmed case 
of avian infl uenza A (H5N1) virus infection or is a 
new case only diagnosed at death. Prior to this 
report, the number of confi rmed cases was 34; 12 in 
Thailand and 22 in Viet Nam.

Thailand

Source: World Health Organisation (WHO), CSR, 
Disease Outbreak News, 17 March 2004 (edited)

The Ministry of Public Health in Thailand has con-
fi rmed another case of human infection with avian 
infl uenza A (H5N1) virus. The case, which was fatal, 
was a 39-year-old woman from Ayudhaya Province. 
She developed symptoms on 1 March 2004, was 
hospitalised on 3 March, and died on 12 March 
2004. To date, Thailand has reported 12 confi rmed 
cases, eight of them fatal.

Avian infl uenza A (H7) virus, human 
— Canada
Source: World Health Organization (WHO), CSR, 
Disease Outbreaks News, 5 April 2004 (edited)

The fi rst human case of avian infl uenza A (H7) 
virus infection in British Columbia arose in a person 
who was involved in the culling of infected birds on 
13–14 March 2004. On 13 March 2004, he may have 
been accidentally exposed in the eye. On 16 March, 
he reported conjunctivitis and nasal discharge. 
Treatment with oseltamivir — an antiviral drug active 
against infl uenza A viruses — began on 18 March. 
On 30 March, Health Canada concluded that this 
case was caused by avian infl uenza A (H7) virus and 
informed the World Health Organization (WHO) on 
31 March. The patient has recovered fully.

Overseas briefs
On 2 April 2004, WHO was informed by Health 
Canada of a second poultry worker in British Columbia 
infected with avian infl uenza A (H7) virus infection. 
This worker developed conjunctivitis on 25 March 
after close contact with infected birds. He was treated 
with oseltamivir and his symptoms resolved.

Based on this epidemiological information provided 
by Health Canada, WHO today raised the global 
pandemic preparedness level from 0.1 to 0.2 for the 
Canadian outbreak. Global pandemic preparedness 
levels are dictated by the epidemiological situation for 
each local event. Level 0.2 means that more than one 
human case caused by a new subtype of infl uenza 
virus has been identifi ed in the local event.

Preparedness levels have been organised into a 
matrix established by WHO in 1999 (WHO Infl uenza 
Pandemic Preparedness Plan). When a prepared-
ness level is raised to 0.2, affected countries are 
advised to step up their surveillance in people 
exposed to affected poultry, to organise special 
investigations to better understand the new virus, to 
advise people at risk to wear protected clothing, and 
to consider the use of antivirals and normal human 
infl uenza vaccine.

Severe acute respiratory syndrome 
— world-wide

Source: Centers for Disease Control, Traveller’s’ 
Health, 10 February 2004 (edited)

The Centers for Disease Control and Prevention 
(CDC) have been working closely with the World 
Health Organization (WHO) and other international 
partners to track cases of severe acute respiratory 
syndrome (SARS). Since 16 December 2003, the 
Chinese Ministry of Health has reported four cases 
of SARS (three confi rmed and one probable). All 
four cases are from Guangdong, the same province 
where the fi rst case of SARS in 2003 was confi rmed 
in a 32-year-old man and where the fi rst cases of 
SARS were identifi ed in November 2002. All four 
patients have recovered from their illness and have 
been discharged from the hospital. None of their 
contacts have developed SARS-like illness. The 
source of infection of the four patients is not known; 
however, SARS coronavirus (SARS-CoV), the virus 
that causes SARS, has been collected from cages 
that housed civet cats in the restaurant where one of 
the patients worked. The Chinese Ministry of Health 
continues to work in close collaboration with WHO 
to broaden the investigation and enhance surveil-
lance throughout China.
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BSE update 2004

Source: BSE in Europe, updated 29 March 2004 
(edited)

During 2003, decreased incidence of recorded BSE 
cases, compared to 2002, was seen in most coun-
tries. The exceptions were Portugal, Spain, Japan, 
Poland, and the Czech Republic.

The number of BSE cases in Germany seems to 
be increasing in 2004 after a steep decline during 
2003. In the fi rst quarter of 2004, Germany counted 
14 cases; in the same period of 2003 the number of 
confi rmed cases was only seven. Since the previ-
ous update (23 February 2004), one new case each 
was observed in Japan and Slovenia. Poland has 
observed two new cases: according to an AFP report 
of 27 March 2004, a 13th BSE case was discovered 
there ‘during a routine test at a slaughterhouse’. 
This new case is not included in the above table.

For additional information, the reader is referred to 
the Offi ce International des Epizooties table, last 
updated on 24 March 2004, available from: http://
www.oie.int/eng/info/en_esbmonde.htm.

CJD (new var.), blood supply — United 
Kingdom

Source: Eurosurveillance Weekly, 2004;8, 
18 March 2004 (edited)

On 16 March 2004, the Department of Health in 
England announced that people who have received 
a blood transfusion in the United Kingdom (UK) since 
1 January 1980 will no longer be able to donate 
blood. This additional donor selection criterion will 
be implemented by all four of the UK Blood Services 
(UKBS), including the National Blood Service, on 
5 April 2004.

BSE confi rmed cases update, 23 February 2004

Country 2001 2002 2003 2004 Total since 

1987

UK 1,175 1,104 611 57 182,528

Austria 1 0 0 0 1

Belgium 46 38 15 6 124

Canada 0 0 1 0 1

Czech Republic 2 2 4 1 9

Denmark 6 3 2 0 13

Finland 1 0 0 0 1

France 274 239 137 20 906

Germany 125 106 54 14 312

Greece 1 0 0 0 1

Ireland 246 333 182 47 1,391

Israel 0 1 0 0 1

Italy 50 36 31 1 120

Japan 3 2 4 2 (1) 11

Liechtenstein 0 0 0 0 2

Luxembourg 0 1 0 0 2

Netherlands 20 24 19 4 75

Portugal 110 86 133 17 879

Poland 0 4 5 3 12

Slovakia 5 6 2 1 14

Slovenia 1 1 1 1 4

Spain 82 127 167 26 421

Switzerland 42 24 21 0 453

United States 0 0 1* 0 1

* The data from some countries may include exceptional imported cases or exclude exported cases which were found positive 
in the countries of destination.
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This additional precautionary measure to safeguard 
the blood supply is being taken in the light of the fi rst 
possible transmission of variant Creutzfeldt-Jakob 
disease by blood transfusion, which was reported in 
December 2003. The transfusion occurred in 1996; 
the blood donor was well at the time but developed 
symptoms of vCJD in 1999 and died the following year. 
The recipient was diagnosed with vCJD in 2003.

This is a highly precautionary approach, and the ben-
efi t of receiving a blood transfusion when needed far 
outweighs any possible risk of contracting vCJD. To 
date there has been only one possible case of vCJD 
being transmitted by blood, yet the UKBS issue over 
2.5 million units of blood every year.

As of 1 March 2004 there have been 146 defi nite and 
probable cases of vCJD in the UK, one case each 
in the Republic of Ireland, Italy, the United States of 
America, Canada, and Hong Kong, and six cases in 
France. The eventual number of individuals within 
the UK population likely to develop vCJD remains 
uncertain; estimates range from the current num-
bers up to 540. It is not known how many current 
or past blood or tissue donors may develop vCJD 
in the future.

Hepatitis C virus, blood supply — South 
Korea

Source: Reuters Health online, 29 March 2004 
(edited)

South Korea’s Red Cross mishandled donor informa-
tion and circulated blood donated by hepatitis virus 
carriers, infecting nine people, government auditors 
said. The Board of Audit and Inspection (BAI) called 
on the Korea National Red Cross to punish offi cials 
responsible for shipping blood donated by hepatitis 
virus carriers to hospitals and pharmaceutical com-
panies for fi ve years up until January 2004.

A BAI audit conducted at the end of 2003 found that 
76,677 units of blood received from donors who had 
been infected with hepatitis C virus had been distrib-
uted for transfusions or research by the Red Cross, 
a board offi cial said. The South Korean branch of 
the international agency also put into circulation 
228 units of blood donated by 99 people who had 
been suspected of carrying human immunodefi ciency 
virus, but who later tested negative for the virus, the 
offi cial said. Nine people were found to have been 
infected with hepatitis during February 2004 after 
receiving blood transfusions from the Red Cross.

Cholera update

Mali

Source: Afrol News, Africa, 5 March 2004 (edited)

The cholera epidemic along River Niger in Mali is 
increasing, according to local media. More than 
2,000 cholera cases have been reported and some 
117 Malians have died. Cholera started spreading 
in August 2003 in Mali. It was associated with the 
release of sewage into River Niger from the out-
skirts of Bamako, the Malian capital. In the following 
months, the water-borne disease was reported in 
several cities and towns several hundreds of kilo-
metres down-river. According to the World Health 
Organization, there is a total number of 13 clusters 
affected by the current cholera outbreak. The wide-
spread nature of the epidemic makes it diffi cult to 
control.

Togo

Source: Afrol News, Africa, 1 March 2004 (edited)

A cholera epidemic in the Togolese capital, Lome, 
has so far caused 661 cases and 37 deaths, accord-
ing to the Togolese Red Cross. While the epidemic 
is still on the increase, the Red Cross is heading 
information and awareness work to prevent a 
greater disaster in the city of 700,000 inhabitants. 
There is fear of the epidemic escalating as the rains 
are increasing.

Together with local health authorities and the WHO, 
Red Cross volunteers are now conducting a mass 
awareness campaign through radio and public insti-
tutions such as schools. Other activities to control 
the spread of the epidemic include active case sur-
veillance and referring infected persons to special 
clinics established to treat cholera patients.

Mozambique

Source: WHO Disease Outbreak, 23 March 2004 
(edited)

The Ministry of Health of Mozambique has reported 
a total of 15,237 cases and 85 deaths between 
20 December 2003 and 18 March 2004 in seven 
provinces. Maputo city is the worst-affected area 
with 9,522 cases and 37 deaths. The Ministry of 
Health declared a cholera emergency on 9 January 
2004. WHO and other agencies, including UNICEF, 
Médecins sans Frontières, World Food Programme, 
the United States Agency for International 
Development, and the Italian Government are sup-
porting local health authorities in containing the 
outbreak.
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South Africa (Eastern Cape)

Source: SABC News, 24 March 2004 (edited)

Thirteen people in the Eastern Cape have died from 
cholera and more than 100 had to be treated in 
hospital for the disease after a recent outbreak. The 
provincial government has promised the affected 
communities emergency medical resources to stop 
the spread of the disease. The disease has claimed 
many lives over the past three years in rural Transkei, 
due to a lack of clean water and sanitation.

Zambia

Source: AllAfrica.com, 27 March 2004 (edited)

Cholera has broken out in Lusaka at State Lodge, 
the police camp housing staff and families of presi-
dential security staff at the presidential lodge, with 
four people currently undergoing treatment at vari-
ous cholera centres. The cause of the outbreak was 
due to a sewer pipe that burst and contaminated the 
drinking water in the police camp.

Anthrax, cattle — Australia (Victoria)

From: Chief Veterinary Offi cer, Department of 
Primary Industries Victoria 16 March 2004 (edited)

Anthrax has been confi rmed as the cause of death 
of seven cattle that died over a four-day period (10–
14 March 2004) on a farm (Farm 1) in the Goulburn 
Valley. A single case occurred on an adjacent farm 
(Farm 2) during the same period. There have been 
earthworks between both farms associated with 
water drainage channels that may account for the 
incident. The incident has occurred in an area where 
anthrax has occurred previously and where occa-
sional cases are not unexpected. Farm 1 has never 
recorded a case; Farm 2 had a case back in 1997.

The following response actions have been taken in 
accordance with Victorian and national protocols for 
anthrax control (starting immediately from the time 
anthrax was suspected):

(i) Quarantine has been applied to both farms; the 
quarantine will remain in place until 42 days after 
vaccination or 21 days after the last case, which-
ever is the later date.

(ii) All carcasses have been incinerated on-site.

(iii) All cattle on both farms were vaccinated on 11 
March 2004, and

(iv) local agencies and key industry contacts have 
been advised of the situation.

No cattle have been moved from either property 
during the past 20 days, so there is no need to trace 
cattle movements and no implications for meat 
safety. Both properties are outblocks used to hold 
young heifers prior to fi rst calving. These were not 
milking cattle; there are no implications for milk or 
dairy products. Action taken thus far means there 
are no public health implications or issues in relation 
to the safety of livestock, meat, or dairy products 
from the area.

Smallpox vaccination, secondary/
tertiary transfer
Source: MMWR Morb Mortal Wkly Rep 
2004;53:103–105, 13 February (edited)

In December 2002, the Department of Defense 
(DoD) began vaccinating military personnel as part 
of the pre-event vaccination program.1 Because 
vaccinia virus is present on the skin at the site of 
vaccination, it can spread to other parts of the body 
(autoinoculation) or to contacts of vaccinees (con-
tact transfer).

To prevent autoinoculation and contact transfer, DoD 
gave vaccinees printed information that focused on 
handwashing, covering the vaccination site, and 
limiting contact with infants.1,2 This report describes 
cases of contact transfer of vaccinia virus among 
vaccinated military personnel since December 
2002; fi ndings indicate that contact transfer of vac-
cinia virus is rare. Continued efforts are needed to 
educate vaccinees about the importance of proper 
vaccination-site care in preventing contact transmis-
sion, especially in household settings.

DoD conducts surveillance for vaccine-associated 
adverse events by using automated immunisation 
registries, military communication channels, and the 
Vaccine Adverse Events Reporting System. Contact 
transfer cases are defi ned as those in which vaccinia 
virus is confi rmed by viral culture or polymerase 
chain reaction (PCR) assays. Other cases are clas-
sifi ed as suspected on the basis of lesion description 
and reported linkage to a vaccinated person three to 
nine days before lesion development.

During the period December 2002 to January 2004, 
a total of 578,286 military personnel were vaccinated; 
508,546 (88%) were male, and 407,923 (71%) were 
primary vaccinees (received smallpox vaccination 
for the fi rst time). The median age of vaccinees was 
29 years (range: 17 to 76). Among vaccinees, cases 
of suspected contact transfer of vaccinia were identi-
fi ed among 30 persons: 12 spouses, eight adult inti-
mate contacts, eight adult friends, and two children 
in the same household. The sources of suspected 
contact transfer were all male service members who 
were primary vaccinees. Except for six male sports 
partners, all infected contacts were female.
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Vaccinia virus was confi rmed in 18 (60%) of the 
30 cases by viral culture or PCR. Sixteen of the 
18 confi rmed cases involved uncomplicated infec-
tions of the skin; two involved the eye.3 None 
resulted in eczema vaccinatum or progressive vac-
cinia. Twelve of the 18 confi rmed cases were among 
spouses or adult intimate contacts. The observed rate 
of contact transfer was 5.2 per 100,000 vaccinees 
overall or 7.4 per 100,000 primary vaccinees.

Among 27,700 smallpox-vaccinated DoD health-care 
workers, no transmission of vaccinia from a vacci-
nated health-care worker to an unvaccinated patient 
or from a vaccinated patient to an unvaccinated 
health-care worker has been identifi ed.

Two of the 18 confi rmed cases of transfer of vaccinia 
virus resulted from tertiary transfer. One involved a 
service member, his wife, and their breast-fed infant; 
the other involved serial transmission among male 
sports partners.
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Dengue/DHF update 2004

Indonesia

Source: The Jakarta Post, Samarinda, East 
Kalimantan, 24 March 2004 (edited)

The East Kalimantan provincial government impo-
sed a state of emergency in the province, as the 
number of people with dengue fever had reached 
an alarming level. As of 19 March 2004, a total of 
1,028 people in the province had been hospitalised 
with dengue fever since January; 18 of them have 
died. In the same period in 2003, 1,951 people 
contracted dengue fever, 31 of them died.

Venezuela

Source: Ministry of Health, Venezuela, 23 March 
2004 (edited)

In the fi rst nine weeks of 2004 there were 8,848 
cases of dengue, with a peak of 1,211 cases in the 
third epidemiological week 18–25 January 2004. 
There was a total of 634 dengue haemorrhagic 
fever cases reported (7% of total) and three deaths. 
The population under 15 years represented 50 per 
cent of total cases. The most affected age group 
was 15–24 years with 23.11 per cent of cases. The 
accumulated morbidity rate was 32.2 per 100,000 
population. Circulating serotypes were DEN–1, 
DEN–2, DEN–3 and DEN–4.

El Salvador

Source: Diario El Mundo, El Salvador, 17 March 
2004 (edited)

El Salvador’s Ministry of Health reported laboratory 
confi rmation of 37 dengue fever cases. This repre-
sents a considerable increase compared with the 
two previous years.

In 2004, 455 cases of dengue have been reported (in 
2003 for the same period there were only 269 cases). 
There are now more cases than in 2002, a year which 
was considered as epidemic for dengue fever in El 
Salvador. Dengue haemorrhagic fever case numbers 
are still low. This year only 19 cases have been 
reported, compared with 24 in 2003. The current 
national larval index is 5.9 per cent, although there 
are places with up to 18 per cent.

The incidence rate is high in comparison with the 
last epidemic year (2002). Current incidence rate is 
7.1 per 100 000 population. In 2002 this fi gure was 
5.6 per 100,000 population.

Viet Nam

Source: AFP, 18 March 2004 (edited)

Health authorities in Vietnam expressed concern 
over the growing number of people infected with 
dengue fever, the mosquito-borne disease that has 
killed seven people this year in the country. The 
Hanoi-based Institute of Hygiene and Epidemiology 
reported that 4,199 people had been infected since 
the beginning of 2004, a 90 per cent increase 
compared to the same period of 2003. The worst-
affected areas were in the southern Mekong Delta 
region, where moist and humid conditions provide 
ideal breeding conditions for mosquitoes. The region 
accounted for over 90 per cent of the cases and all 
the deaths.




