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Abstract
Surveillance of infl uenza in Australia is based on laboratory isolation of infl uenza viruses, sentinel 
general-practitioner reports of infl uenza-like illness, and absenteeism data from a major national 
employer. In 2005, 4,575 cases of laboratory-confi rmed infl uenza-like illness were reported, which was 
115 per cent higher than in 2004. The infl uenza season started in the fi rst week of June, with peak activ-
ity in early August, a month earlier than in 2004. Infl uenza A was the predominant type notifi ed (73%), 
while infl uenza B activity continued to increase compared to previous years. During 2005, the infl uenza 
notifi cation rate amongst persons aged over 65 years (22 cases per 100,000 population) was 70 per 
cent higher than the mean rate of the last four years. One thousand one hundred and seventy-four 
infl uenza isolates from Australia were antigenically analysed: 689 were A(H3N2), 210 were A(H1N1) 
strains and 275 were infl uenza B viruses. Continued antigenic drift was seen with the A(H3N2) viruses 
from the previous reference strains with approximately one quarter of isolates being distinguishable 
from A/Wellington/1/2004-like viruses and more closely matched to A/California/7/2004-like viruses. 
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Introduction

Infl uenza is a major threat to public health worldwide 
because of its ability to spread rapidly through 
populations, showing a greater severity in the very 
young, the frail elderly and people with chronic 
diseases.

Infl uenza is an acute self-limiting viral disease of the 
upper respiratory tract. The health and economic 
impact of infl uenza largely arise from related com-
plications such as lower respiratory tract infections 
and exacerbation of cardiopulmonary and other 
chronic diseases. These complications result in 
excess hospitalisation 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 morbidity and mor-
tality. In Australia in 2004, infl uenza and pneumonia 
were the underlying causes of 3,381 deaths.1

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. The ancestral 
hosts for infl uenza A viruses are aquatic birds, how-
ever, certain subtypes have become established 
in various mammals, including humans and pigs. 
Both infl uenza B and C are restricted to humans, 
although infl uenza C has been isolated from pigs.2 

Infl uenza C causes a less severe illness than either 
infl uenza A or B, more akin to the common cold.3

Infl uenza virus types are further subtyped by 
the antigenic properties of two surface proteins, 
haemagglutinin (H) and neuraminidase (N). Infl uenza 
viruses are successful human pathogens because 
of their ability to vary these two external proteins, 
thus evading the immune system. Mutations cause 
a gradual change in these proteins called ‘antigenic 
drift’, which results in annual epidemics of infl uenza. 
The greater the change in these proteins, the more 
likely it is that the virus will evade the immunity con-
ferred by earlier infections or vaccinations, and the 
greater the epidemic potential.
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At irregular intervals, there are more dramatic 
changes in the viral proteins, called ‘antigenic shift’, 
which are a result of either direct introduction of 
avian infl uenza viruses into the human population or 
a reassortment between human and avian viruses 
which is postulated to occur in an intermediate host 
such as pigs. Periodically, these ‘shifts’ result in the 
emergence of a novel infl uenza virus that spreads 
rapidly through susceptible populations, resulting 
in pandemics (worldwide epidemics).4 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 susceptible.

Three pandemics occurred in the 20th century. The 
Spanish Flu (A/H1N1) pandemic of 1918–1919, is 
estimated to have caused at least 20 million deaths 
worldwide, with unusually high mortality among 
young adults.5 Mortality associated with the 1957 
‘Asian Flu’ (A/H2N2) and the 1968 ‘Hong Kong Flu’ 
(A/H3N2) pandemics was less severe, with the high-
est mortality in the elderly and persons with chronic 
diseases.6

As it is impossible to predict when the next pandemic 
will occur or how severe the illness will be, an effec-
tive national surveillance system is essential for the 
control of seasonal epidemics and preparedness for 
potential pandemics. Since 2003, outbreaks of infl u-
enza A(H5N1) virus in multiple bird species in Asia, 
Europe and Africa and associated human and animal 
cases have raised serious concerns that this virus 
subtype may acquire the ability for person-to-person 
transmission and result in pandemic infl uenza (http://
www.who.int/csr/disease/avian_infl uenza/en/index.
html). Virological and epidemiological monitoring 
are important components of infl uenza surveillance. 
The main objectives of infl uenza surveillance are:

• 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 provisions of clinical services;

• characterisation of the nature of the epidemic;

• isolation and antigenic characterisation of circu-
lating infl uenza viruses to assist in the formula-
tion of the following season's vaccine and to pro-
vide new vaccine strains; and

• evaluation of the impact of the epidemic and 
associated public health measures.

In 2005, the Communicable Diseases Australia 
website (http://www.health.gov.au/cda) published 
infl uenza surveillance data fortnightly during the 
infl uenza season. This annual infl uenza report is a 
summary of the Australian surveillance information 
gathered by various systems in 2005, and includes a 
summary of related international infl uenza activity.

Surveillance methods

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

• notifi cations of laboratory-confi rmed infl uenza 
required by legislation in most states and terri-
tories, and notifi ed to the National Notifi able Dis-
eases Surveillance System (NNDSS);

• laboratory diagnosis including virus isolation and 
serology by laboratories participating in the Lab-
oratory Virology and Serology Reporting Scheme 
(LabVISE);

• subtype and strain data of circulating infl uenza 
viruses provided by the World Health Organiza-
tion (WHO) Collaborating Centre for Reference 
and Research on Infl uenza;

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

• absenteeism data of workers from a national 
employer; and

• hospitalisation and mortality data.

National Notifi able Diseases Surveillance 
System

In all jurisdictions except South Australia, laboratory-
confi rmed infl uenza is a notifi able disease under 
state and territory legislature. Although infl uenza is 
not a notifi able condition in South Australia, labora-
tory reports are collected and sent to NNDSS. In 
this report, data are analysed by the date of onset 
in order to present disease occurrence during the 
reporting period, but when this was not available 
the earliest date from specimen collection date and 
notifi cation date was used.

Laboratory surveillance

LabVISE is a national scheme of sentinel laborato-
ries that report infl uenza diagnosis all year round. 
In 2005, 11 laboratories from all jurisdictions except 
Western Australia and the Northern Territory contrib-
uted to the scheme. Data were reported to LabVISE 
monthly and analysed by specimen collection date.

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 
six such schemes: the Australian Sentinel Practice 
Research Network (ASPREN) which collects data 
at a national level, the New South Wales Infl uenza 
Surveillance Program, the Queensland Infl uenza-
like Illness Sentinel Surveillance in General Practice 
Program, the Victorian Infl uenza Surveillance 
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Scheme, Western Australian sentinel general prac-
tices, 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.

The national case defi nition of ILI is: presentation 
with fever, cough and fatigue. All sentinel surveil-
lance schemes, including ASPREN, used the 
national case defi nition for ILI in 2005.

Absenteeism surveillance

Australia Post, a major nation-wide employer, pro-
vided sick leave absenteeism data collected weekly 
for 2005. 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 32,938 employees per week.

WHO Collaborating Centre for Reference and 
Research on Infl uenza

The WHO Collaborating Centres for Reference and 
Research on Infl uenza located in Australia, Japan, the 
United Kingdom and the United States of America, are 
responsible for analysing infl uenza viruses collected 
through an international surveillance network involv-
ing over 100 national laboratories. The Melbourne 
centre analyses viruses received from Australia and 
from laboratories throughout Oceania, the Asian 
region and beyond. All virus isolates are analysed 
antigenically and a geographically and temporally 
representative sample, together with any strains dem-
onstrating uncharacteristic reactions during antigenic 
characterisation, are further analysed by genetic 
sequencing of the viral haemagglutinin antigen and, 
for a proportion of these, the neura minidase antigen. 
Together with serological and epidemiological data, 
this forms the basis from which WHO makes recom-
mendations in February (Northern Hemisphere) and 
September (Southern Hemisphere) for the formula-
tion of vaccines to be used in the following winter.

WHO vaccine formulation recommendations are 
made in the context of strains that are antigenically 
‘like’ laboratory reference strains that are named 
according to a standard nomenclature for infl uenza 
viruses. For human isolates this nomenclature is 
based on type, the place of isolation, sequential 
number and year of isolation; for infl uenza A the 
subtype of the haemagglutinin (H) and neuraminidase 
(N) proteins may be included in brackets after the 
designation. For avian/animal isolates the species 
yielding the isolate is also included. An example 
of a human isolate is A/Sydney/5/97(H3N2), an 
infl uenza A(H3N2) virus that was the 5th sequential 
infl uenza A isolated in Sydney for the year in 1997. 

The WHO recommendations (e.g. recommenda-
tions for 2006; http://www.who.int/csr/disease/infl u-
enza/vaccinerecommendations1/en/index.html) are 
then translated into actual virus strains acceptable 
to regulatory authorities and vaccine manufactur-
ers by national and regional committees (e.g. the 
Australian Infl uenza Vaccine Committee http://www.
tga.gov.au/committee/aivc2006.htm).

Hospitalisation data

The Australian Institute of Health and Welfare pro-
vided 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) 
were reported for 2004. Data were not available for 
2005 at the time of writing this report.

Adult Vaccination Survey

In past years, vaccination coverage rates for persons 
aged over 65 years were reported from the Adult 
Vaccination Survey (AVS). In 2005, the AVS was not 
conducted due to the anticipated effect of infl uenza 
vaccine supply problems on the results. Therefore 
coverage of the Infl uenza Vaccine Program for Older 
Australians was diffi cult to estimate. During 2005, 
numerous eligible persons aged over 65 years 
chose to buy their infl uenza vaccine through the 
Pharmaceutical Benefi ts Scheme (PBS) rather than 
wait for supplies to return to normal.

In 2004, the infl uenza vaccine was given to 79 per 
cent of Australians aged over 65 years.

Results

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, and should be interpreted 
with caution. As 2004 was the fi rst time that all the 
sentinel schemes used the same case defi nition, 
this is the fi rst report where comparisons of ILI rates, 
across all sentinel schemes, with the rates from the 
previous year, are possible.

National Notifi able Diseases Surveillance 
System

In 2005, 4,575 laboratory-confi rmed cases of infl u-
enza were reported to NNDSS, which represents a 
115 per cent increase from the number of notifi ca-
tions in 2004 (Figure 1). 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.
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In 2005, infl uenza A was the predominant type noti-
fi ed (73.1%), while infl uenza B activity continued to 
increase compared to previous years (Table 1).

Notifi cations of laboratory-confi rmed infl uenza 
started to increase in early June (week 24) and 
peaked in early August (week 32) (Figure 2). The 
infl uenza season started nearly two months earlier 
than in 2004, and was characterised by a steady 
rise in the rate of notifi cations over 10 weeks.

A comparison of notifi cation rates in each jurisdiction 
(with the exception of the Australian Capital Territory 
and Tasmania) is shown in Figure 3. In April, a small 
peak occurred in the infl uenza notifi cation rate in the 
Northern Territory (3 cases per 100,000 population). 
Peak infl uenza notifi cation rates occurred in July in 
Victoria (4 cases per 100,000 population), Western 
Australia (9 cases per 100,000 population), and 
South Australia (7 cases per 100,000 population) 
and in August in Queensland (17 cases per 100,000 
population), the Northern Territory (10 cases per 
100,000 population) and New South Wales (5 cases 
per 100,000 population).

Figure 1. Notifi cations of laboratory-confi rmed infl uenza to the National Notifi able Diseases 
Surveillance System, Australia, 2003 to 2005, by week of onset and type
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Figure 2. Notifi cations of laboratory-confi rmed 
infl uenza to the National Notifi able Diseases 
Surveillance System, Australia, 2004 and 2005 
comparison, by week of onset
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National age-specifi c notifi cation rates are shown in 
Figure 4. The overall male to female ratio was 1:1. 
The 0–4 year age group had highest notifi cation rate 
(82 cases per 100,000 population), representing 
23 per cent of all notifi cations.

Within the 0–4 year age group, infants under the 
age of one composed 42 per cent of the notifi cations 
and had the highest notifi cation rate at 154 cases 
per 100,000 population (Figure 4 insert). Notifi cation 
rates among the 0–4 year age group were higher in 
2005 (82 cases per 100,000 population) compared 
to 2004 (39 cases per 100,000 population). There 
was no difference between the notifi cation rate in 
the 0–4 year age group during 2005 compared to 
the mean rate over the last four years.

Notifi cation rates amongst persons aged over 
65 years were higher in 2005 (22 cases per 100,000 
population) compared to 2004 (14 per 100,000 pop-
ulation). The infl uenza notifi cation rate amongst the 
over 65 year age group during 2005 was 1.7 times 
the mean rate over the last four years.

Laboratory surveillance

A total of 967 laboratory diagnoses of infl uenza were 
reported to LabVISE participating laboratories, which 
represents a 36 per cent increase from the number of 
reports in 2004 (Figure 5). In 2005, infl uenza A was 
the predominant type reported to LabVISE (73.4%). 
Reports of infl uenza to LabVISE started to rise from 
the middle of June (week 25) a week later than the 
rise in infl uenza activity observed in the NNDSS 
surveillance data. The number of infl uenza reports 
to LabVISE reached a plateau from early July until 
the fi rst week of September.

A further 2,502 laboratory diagnoses of common cold 
viruses (respiratory syncytial virus, parainfl uenza 
viruses, and rhinoviruses) were reported to LabVISE 
participating laboratories. Reports of common 
cold viral isolates to LabVISE started to rise from 
13 May (week 15), nine weeks earlier than the rise 
in infl uenza activity observed in the NNDSS surveil-
lance data. In 2005, respiratory syncytial virus was 
the predominant virus reported amongst LabVISE 
common cold viral isolates (67.0%). Diagnoses of 
respiratory syncytial virus cases rose from mid-April 
(week 16) and peaked in mid-June (week 24).

Table 1. Notifi cations of laboratory-confi rmed infl uenza to the National Notifi able Diseases 
Surveillance System, Australia, 2003 to 2005, by type

Year Proportion of notifi cations
(%)

Infl uenza A Infl uenza B Infl uenza A & B Unknown Number of notifi cations
2005 73.1 22.8 1.4 2.7 4,575
2004 75.8 19.6 1.2 3.4 2,132
2003 93.5 3.6 0.0 2.9 3,483

Figure 4. Notifi cation rates of laboratory-
confi rmed infl uenza, NNDSS, Australia, 2005, 
by age and sex
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Figure 5. Infl uenza and common cold virus 
cases reported to LabVISE compared to 
notifi cations of infl uenza to NNDSS, 2003 to 
2005, by week of report
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Sentinel general practice surveillance

Australian Sentinel Practice Research Network

The Australian Sentinel Practice Research Network 
(ASPREN) is a network of general practices, which 
collect data on ILI. Sentinel general practices 
contributing to the ASPREN scheme are mostly 
located in capital cities and larger regional centres 
on the east coast of Australia. In 2005, an aver-
age of 29 general practices reported ILI cases to 
ASPREN, on an average of 2,996 consultations per 
week (Table 2). The number of practices reporting to 
ASPREN and the number of consultations reported 
on have decreased over the last two years.

During 2005, a rise in reports of infl uenza-like illness 
to ASPREN was evident from mid-June (week 24), 
one week earlier than in 2004 (Figure 6a). In 2005, 
the peak ILI rate was observed in early August 
(week 32) at 42 cases per 1,000 consultations, 
which was over twice the peak rate in 2004.

State and territory general practice infl uenza surveil-
lance programs

In New South Wales, ILI surveillance usually runs 
from May to September. In 2005, the season was 
extended for a further three weeks due to a small 
increase in infl uenza B notifi cations in the fi rst week 
of October (Figure 6b). On average, ten general 
practitioners (range 2–15) reported ILI cases from 
5 of 8 Area Health Services (Greater Western, 
Hunter/New England, Sydney South West, South 
East Sydney/Illawarra, and Sydney West). These 
sentinel practitioners reported on an average of 
1,178 consultations per week (range 304-1,595). 
Peaks for ILI were evident in the New South Wales 
ILI data in early July and late August with peak rates 
of 33 and 42 ILI per 1000 consultations respectively 
(weeks 31 and 34). These peak rates were higher 
than the 2004 peak rate of 14 per 1000 consulta-
tions, but comparable to the 2003 peak rate of 35 ILI 
per 1,000 notifi cations.

Throughout 2005, the Northern Territory Tropical 
Infl uenza Surveillance Program received reports of 
ILI cases from an average of nine sentinel general 
practices (range 0–14), on an average of 596 con-
sultations per week (range 0–944). The Northern 

Territory ILI data peaked in mid-June (62 ILI per 
1,000 consultations, week 25) with smaller peaks 
in April and August (Figure 6c). In 2004, peaks 
were observed in March and July with peak rates of 
31 and 27 ILI per 1,000 consultations respectively.

In Queensland, an average of 14 sentinel practices 
provided data per week (range 10–16), including 
three practices from northern Queensland and 
13 practices from central and southern Queensland. 
The sentinel practices reported on an average of 
2,015 consultations per week (range 1,460–2,349). 
Queensland’s ILI surveillance commenced later in 
2005 than in previous seasons due to diffi culties 
recruiting general practitioners. The highest rate 
(22 ILI per 1,000 consultations) was reported in late 
August (week 35) (Figure 6d). The peak rate in 2004 
was 26 cases of ILI per 1,000 consultations.

The Victorian Infectious Diseases Reference Labor-
atory, the WHO Collaborating Centre for Infl u enza 
and the Department of Human Services contribute 
to the Victorian Infl uenza Surveillance Scheme. On 
average, 28 general practitioners (range 20–37) were 
recruited to report ILI rates per 100 consultations per 
week between May and October. These practition-
ers reported on an average of 6,282 consultations 
per week (range 4,066–8,085). In Victoria in 2005, 
ILI rates started to rise in early June (week 23) and 
peaked in the fi rst week of August (peak rate 16 cases 
per 1,000 consultations) (Figure 6e). This was double 
the peak rate of 2004, reported in late September.

During the 2005 winter season, 20 medical practices 
were involved in the infl uenza surveillance program 
in Western Australia. The majority (16) of the sentinel 
practices were based in the Perth metropolitan area. 
Country practices included Kalgoorlie (Goldfi elds), 
Busselton (Southwest), Tom Price (Pilbara) and 
Geraldton (Midwest). On average, 15 practices 
reported per week (range 10–18) on an average 
of 2,083 consultations per week (1,029–2,632). In 
Western Australia, the ILI rate per practice peaked 
in late July 2005 at 66 cases per 1,000 consultations 
(Figure 6f). This represents a 48 per cent increase 
compared to the peak in early September 2004. 
Infl uenza-like illness activity started to increase from 
mid-June 2005 (week 24).

Table 2. Number of general practices reporting infl uenza -like illness to the Australian Sentinel 
Practice Research Network, 2003 to 2005

Year Reporting practices Consultations

Average Range Average Range
2005 29 15–36 2,996 1,081–3,698
2004 31 11–42 3,321 1,224–4,219
2003 48 32–62 4,910 2,138–6,587
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A comparison of ASPREN infl uenza-like illness 
reports with infl uenza notifi cation numbers reported 
to the NNDSS during 2005 is shown in Figure 7. ILI 
reports to ASPREN rose in mid-June (week 24) at 
the same time as the rise in infl uenza notifi cations 
to NNDSS. Furthermore, both surveillance systems 
peaked in the same week in early August (week 32).

As shown in Table 3, the mid-June (week 24) rise 
in laboratory-confi rmed infl uenza notifi cations coin-
cided with the rises observed in most ILI surveillance 
systems. In this report NNDSS notifi cation data 
are presented by week of onset (diagnosis date), 
a refl ection of actual disease occurrence in the 
population. When analysed by date of notifi cation 
to the NNDSS, a refl ection of recognition of disease 
occurrence by the system, epidemic curves shifted 
10 days later. Therefore, three ILI surveillance sys-

Figure 6a. Consultation rates for infl uenza-like-illness (ILI), ASPREN, 2003 to 2005, by sentinel 
surveillance scheme and week of report

Figure 7. Comparison of reports of infl uenza-
like-illness to ASPREN with notifi cation numbers 
from NNDSS, Australia, 2005, by week of report
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* ASPREN reports are by week of report. NNDSS reports 
are by week of onset.
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Figure 6a: ASPREN
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Figure 6b: New South Wales
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all analysed antigenically using the haemagglutina-
tion inhibition assay which identifi ed 689 (58.7%) as 
A(H3N2) strains, 210 (17.9%) as A(H1N1) strains and 
275 (23.4%) as infl uenza B strains. Sequence analy-
sis of the variable (HA1) region of the haemagglutinin 
gene was undertaken for 76 strains (41 H3, 16 H1, 
29 B) and of the neuraminidase gene for 21 strains 
(12 H3, 4 H1, 5 B). The 2005 Australian A(H3) viruses 
were mostly antigenically similar to the 2005 vaccine 
strain A/Wellington/1/2004 but a proportion of viruses 
had a reactivity pattern closer to A/California/7/2004-
like viruses and a signifi cant proportion of viruses did 
not match either of these patterns (Table 4).

Genetic analysis of the Australian A(H3) 2005 iso-
lates (Figure 9) showed that most viruses fell into 
one of three subgroups based on the HA1 domain 
of the haemagglutinin gene. One group were simi-
lar to A/Victoria/533/2005, another were similar to 
A/California/7/2004 and a third group were similar to 
A/Darwin/1/2005 (with the latter group increasing in 
proportion towards the end of the 2005 season).

All of the 210 A(H1) isolates had an N1 type neura-
minidase (i.e. A(H1N1)) as determined by an ELISA 
assay and these mostly remained antigenically 
close to the reference and vaccine strain A/New 
Caledonia/20/99. Genetically, most of the A(H1) 
2005 Australian viruses fell into one subgroup that 
was distinguishable from A/New Caledonia/20/99 
represented by A/Malaysia/1513/2004 (Figure 10).

Of the 275 infl uenza B viruses analysed 51.3 per 
cent were antigenically and genetically closely 
related to the reference virus B/Shanghai/361/2002 
(B/Yamagata/16/88-lineage) while the remaining 
48.7 per cent were B/Hong Kong/330/2001-like or 
B/Malaysia/2506/2004-like strains (B/Victoria/2/87-
lineage) (Figure 11).

tems (ASPREN, the Victorian Infl uenza Surveillance 
Scheme, and Western Australian sentinel general 
practices) detected the start of the infl uenza season 
by 1 to 2 weeks before NNDSS.

Absenteeism surveillance

Absenteeism surveillance is a non-specifi c index 
of infl uenza activity. In 2005, national absenteeism 
rates peaked in mid-June (week 24) at 1.2 per cent 
(n=389); an increase of 44 per cent from the aver-
age of 0.8 per cent absentees per week (n=271) 
during the reporting period. The absenteeism rates 
began to rise from week 20 (mid-May) and peaked 
on week 24, preceding the rise and peak infl uenza 
notifi cation activity in NNDSS by four and eight 
weeks respectively (Figure 8).

WHO Collaborating Centre for Reference and 
Research on Infl uenza

The WHO Collaborating Centre for Reference and 
Research on Infl uenza received 1,174 isolates or clini-
cal specimens from Australian laboratories in 2005 that 
yielded viable infl uenza viruses (second only to 2002 
for total number of isolates received). These were 

Table 3. Comparison of rises and peaks in 
infl uenza surveillance system data, Australia, 2005

Surveillance system
Week of 
fi rst rise

Week of 
peak

NNDSS
Laboratory-confi rmed infl uenza 
notifi cations* 24 32
LabVISE
Infl uenza reports 25 28
All common cold virus reports 15 23
Respiratory syncytial virus 
reports 16 24
ASPREN
Infl uenza-like illness (ILI) 
reports 24 32
State and territory GP ILI 
surveillance
New South Wales 26 34
Northern Territory 15 25
Queensland 30 35
Victoria 23 31
Western Australia 24 29
Australia Post absenteeism 
data 20 24

* NNDSS notifi cation data presented by week of 
onset (diagnosis date)

Figure 8. Rates of absenteeism and notifi cation 
rates of infl uenza, Australia, 2005, by week of 
report
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Consistent with the antigenic drift in the A(H3) iso-
lates demonstrated with ferret antisera (Table 4), 
serological studies conducted with pre– and post-
vaccination human sera from recipients of vaccine 
containing the A/Wellington/1/2004 strain showed a 
reduction in antibody titres to some 2005 A(H3) iso-
lates. The Australian 2005 vaccine also contained a 
B/Shanghai/361/2002-like strain (B/Jiangsu/10/2003) 
which covered the 2005 infl uenza B isolates from 

this lineage fairly well but as expected had reduced 
titres to 2005 B viruses from the alternative lineage 
(B/Malaysia/2506/2004) which made up the other 
half of the isolates analysed. As both lineages have 
co-circulated in the past three years in Australia it has 
been diffi cult to predict which lineage will predominate 
from year to year and this has made selection of the 
B component of the vaccine formulation problematic 
in recent years.

Figure 9. Evolutionary relationships between 
infl uenza A(H3) haemagglutinins (HA1 region)

Panama/2007/99

Fujian/411/2002

NewYork/55/2004

Wellington/1/2004*

Brisbane/5/2005

Perth/35/2005

California/7/2004

Wisconsin/67/2005

Sydney/24/2005

Victoria/267/2005

Perth/25/2005

Darwin/1/2005

Newcastle/11/2005

Townsville/149/2005

Sydney/545/2005

SthAustralia/37/2005

Victoria/533/2005

Darwin/7/2005

*2005 Australian influenza vaccine strain

Table 4. Antigenic comparisons of infl uenza A(H3) viruses by the haemagglutination-inhibition test

Virus antigen Ferret antiserum
Reciprocal haemagglutination-inhibition titre

A/Fujian A/Wellington A/California
A/Fujian/411/2002 160 640 160
A/Wellington/1/2004* 320 1,280 1,280
A/California/7/2004 640 640 1,280
A/Brisbane/85/2005 40 40 160
A/Townsville/107/2005 320 1280 160
A/Sth/Aust/98/2005 160 640 80
A/Victoria/216/2005 320 640 640
A/Brisbane/49/2005 40 80 80

* A/Wellington/1/2004 strain was used in the 2005 vaccine.

Figure 10. Evolutionary relationships between 
infl uenza A(H1) haemagglutinins (HA1 region)
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Sydney/549/2005

Perth/28/2005
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International trends in infl uenza, 2005

During the period February to September 2005, infl u-
enza A(H1N1), A(H3N2) and B viruses circulated in 
many parts of the world. In the Northern Hemisphere, 
infl uenza A(H3N2) viruses predominated and caused 
most outbreaks including a severe and long outbreak 
in China. Infl uenza A(H1N1) viruses caused outbreaks 
in Eastern Europe and Asia between February and 
April. Infl uenza B viruses caused outbreaks in several 
countries in Africa, Asia and eastern Europe.

In the Southern Hemisphere, infl uenza activity began in 
April and increased during May in Oceania, and during 
June in South America. In Oceania and South America, 
infl uenza A(H3N2) and B viruses co-circulated and 
caused several outbreaks including an epidemic of 
infl uenza B in New Zealand. Infl uenza A(H1N1) also 
circulated at low levels in some countries.

The WHO annual consultation on the composition 
of infl uenza vaccines for the Southern Hemisphere, 
2006 took place in Malta from 10 to 15 September 
2005. The recommended composition of infl u-
enza virus vaccines for use in the 2006 Southern 
Hemisphere infl uenza season was:

— an A/New Caledonia/20/1999(H1N1)-like virus;

— an A/California/7/2004(H3N2)-like virus;

—a B/Malaysia/2506/2004-like virus.

This recommendation included two changes to 
the previous Southern Hemisphere vaccine for the 
2005 infl uenza season, with the addition of a new 
A(H3) virus (replacing A/Wellington/1/2004 with 
A/California/7/2004 – the actual vaccine strain used 
will be A/New York/55/2004) and a new B virus 
(replacing B/Jiangsu/10/2003, a B/Yamagata-line-
age virus with B/Malaysia/2506/2004, a B/Victoria 
lineage virus).

There were widespread outbreaks of A(H5N1) 
HPAI infl uenza in chickens, ducks and other birds 
throughout South East Asia in 2005. According to the 
offi cial WHO fi gures 95 human infections with H5N1 
occurred in fi ve countries resulting in 41 deaths. No 
H5N1 infections were detected in birds or humans in 
Australia in 2005.

Whilst the temporal pattern of infl uenza in New Zea-
land is broadly similar to that in Australia, outbreaks 
often begin earlier. The New Zealand consultation 
rates for ILI started to increase in mid-May, a few 
weeks earlier than in 2003, and peaked in week 27 
in late July. During the 2005 winter, New Zealand 
experienced large outbreaks of infl uenza type B in 
school-aged children. This epidemic was associ-
ated with signifi cant morbidity with some schools 
in Auckland, and Wellington experiencing student 
absenteeism rates in excess of 20 per cent. During 
this epidemic, three children died suddenly from 
complications of infection with infl uenza B/Hong 
Kong/330/2001 (B/Victoria/2/87-lineage). According 
to WHO recommendations a B/Yamagata/16/88-
lineage strain was included in the 2005 vaccine 
for Australia and New Zealand, in place of a B/
Hong Kong/331/2001-like strain.

The WHO Infl uenza Centre typed 770 isolates 
from New Zealand in 2005. Of these the majority 
were B strains (87.6%) and were mainly of the 
B/Victoria/2/87-lineage (80%) with a minority (20%) 
being of the B/Yamagata/16/88-lineage. Of the 
remaining viruses analysed, 72 were A(H3) (9.2%) 
and 14 A(H1) (0.2%). Overall, infl uenza activity in 
New Zealand in 2005 was average and similar to 
2003 but above the levels seen in the 2004 sea-
son (a full report on the 2005 infl uenza season in 
New Zealand is available from: http://www.surv.
esr.cri.nz/PDF_surveillance/Virology/FluAnnRpt/
Infl uenzaAnn2005.pdf).

Figure 11. Evolutionary relationships between 
infl uenza B haemagglutinins (HA1 region)
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Discussion

The 2005 infl uenza season in Australia started 
earlier and was substantially larger than in 2004. 
Compared with recent seasons, the 2005 infl uenza 
activity was higher than normal, relatively early, and 
sustained in that it lasted for around four months. 
Infl uenza A was again the predominant type isolated 
in Australia, however, the proportion of diagnoses of 
infl uenza B increased for the third successive year.

The rise in reports of common cold viruses to 
LabVISE preceded the start of the infl uenza season 
by nine weeks. Respiratory syncytial virus was 
the predominant viral isolate amongst these com-
mon cold virus reports, and the rise in RSV reports 
preceded the infl uenza season by eight weeks. The 
LabVISE common cold data coincided with the rise 
observed in absenteeism rates during 2005 reported 
by Australia Post.

The majority of the Australian isolates (58.7%) ana-
lysed at the WHO Infl uenza Centre were A(H3N2) 
strains and a signifi cant number of strains showed 
a degree of heterogeneity based on their antigenic 
and genetic characteristics. Many strains were anti-
genically closely matched with A/Wellington/1/2004 
while others appeared to be more closely matched 
to A/California/7/2004-like viruses and a third group 
reacted poorly with reagents prepared against both of 
these viral lineages. These sub-groupings could also 
be seen from the haemagglutinin gene sequence 
analysis and an increasing proportion of low-reacting 
strains had the characteristic amino acid changes 
in the HA1 gene of S193F and D225N from other 
strains.

In Australia, like many other countries in 2005, the 
two lineages of infl uenza B viruses (B/Victoria/2/87 
and B/Yamagata/16/88-) co-circulated. An almost 
even proportion of the two lineages circulated in 
Australia unlike in New Zealand where approxi-
mately 80 per cent of all B strains isolated were of 
the B/Victoria-lineage. 

Infl uenza A(H1) viruses began to re-emerge in 
Australia in 2005 after very few viruses were iso-
lated in the previous three years, and made up some 
17.8 per cent of total infl uenza viruses. Interestingly 
while some genetic changes were evident in the 
circulating A(H1) strains, little change was seen in 
their antigenic characteristics when compared to 
the reference and vaccine A(H1N1) strain A/New 
Caledonia/20/99. 

During 2005, notable infl uenza outbreaks occurred 
in New South Wales. Four of the New South Wales 
outbreaks were reported from aged care facilities 
and one outbreak from a school. Infl uenza B was 
isolated from patients in the fi rst outbreak (in July) 
and infl uenza A in the remaining four outbreaks 
that occurred between August and September. 
Antiviral drugs (Oseltamvir) were used to control the 
outbreaks in the aged care facilities, and appeared 
to be successful. No deaths associated with these 
outbreaks were reported.

The rate of notifi cations amongst persons aged 
over 65 years was the highest recorded in the last 
fi ve years. The vaccine coverage in this age group 
in 2005 was unknown. Limited infl uenza vaccine 
supply during 2005 may explain the higher than 
expected notifi cation rates amongst this age group. 
Amongst vaccinated over 65-year-olds, vaccine 
effectiveness was expected to be high with regard to 
circulating infl uenza A strains, but less so for circu-
lating infl uenza B strains. However, this age group 
had a lower proportion of infl uenza type B infections 
(18.8%) compared to the rest of the population 
(24.2%). Vaccine effectiveness may only explain a 
small proportion of the observed increase in infl u-
enza in the over 65 year age group during 2005. 
When available, the Australian Institute of Health 
and Welfare data on deaths due to infl uenza and 
pneumonia amongst the over 65 year age group 
during 2005 will clarify whether increased infl uenza 
infection rates led to increased mortality.

Preparation for an infl uenza pandemic is presently 
a high priority in Australia. Outbreaks of avian infl u-
enza (‘bird fl u’) amongst poultry in neighbouring 
Asian countries, Europe and Africa during 2004 and 
2005 have heightened the likelihood of an infl uenza 
pandemic occurring. In a pandemic, the priority 
groups and the timing of vaccination may be quite 
different from those during inter-pandemic periods. 
In addition, the number of vaccine doses and the 
optimal time for vaccination may differ. In June 2005, 
the National Infl uenza Pandemic Action Committee 
(NIPAC) released The Australian Management 
Plan for Pandemic Infl uenza (http://www.health.gov.
au/internet/wcms/publishing.nsf/Content/phd-pan-
demic-infl uenza.htm). NIPAC has included guidelines 
for vaccine use during inter-pandemic and pandemic 
periods within the management plan (Section 3 and 
Annex 3), and will advise health authorities regard-
ing priority groups, dosing schedules and timing of 
vaccination should a pandemic occur. The Australian 
Management Plan for Pandemic Infl uenza is expected 
to be revised during 2006. 
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