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In 2009, New South Wales (NSW) Health launched its most
intensive public health surveillance, investigation and con-
tainment effort in living memory. This unprecedented effort
was in response to something that had been planned for
and feared for many years: an outbreak of a new strain of
influenza to which the world’s population had no immunity,
with the potential to cause disease, death and disruption on
a massive scale.

NSW Health, along with other Australian health authorities
and government agencies, had been preparing, with renewed
earnest, for such a pandemic since the SARS outbreak of
2002–03. That outbreak had highlighted the potential
immense health, social and economic consequences that an
emerging infectious disease can cause within a country.
Among the plans developed to manage a pandemic were
the national plan, Australian Health Management Plan for
Pandemic Human Influenza,1 and the NSW plans, the NSW
Health Interim Influenza Pandemic Action Plan, 20052 and
the New South Wales Human Influenza Pandemic Plan,
2006.3 Several national and state-wide exercises had been
held to test and improve these plans and had strengthened
the interactions among the various agencies involved in their
delivery.4,5

Following initial reports of a deadly outbreak of a novel
form of influenza in Mexico, and linked cases in the
United States of America in April 2009,6 the World Health
Organization issued warnings that a pandemic was likely.7

Nations around the world began to prepare for the inevitable
spread of the virus.

The three phases of response
In late April 2009, on the same weekend that the initial
reports emerged of outbreaks spreading to North America,
Australian health authorities began activating their pan-
demic plans which include discrete phases of response
(aligned with the WHO pandemic phases). The initial phase,
the DELAY phase, was initiated in an attempt to delay the
novel virus entering Australia. Multiple urgent teleconfer-
ences refined the surveillance, preparedness and response
procedures. Communiqués were issued to health workers
and the media about the known risk and what precautions to
take, public health emergency operation centres were acti-
vated across the country and public health units moved to
high alert. A surge capacity workforce was identified and
prepared.

By May 2009 the first cases of H1N1 influenza started
to be reported in NSW. On the 22 May as the virus began
to spread within the community, NSW Health moved to
the CONTAIN phase of a pandemic, where the focus was
directed towards early identification of cases and contacts in
an attempt to limit transmission in the community. By the
17 June, community-wide transmission of the virus was
reported and NSW moved to the PROTECT phase that con-
centrated resources on identifying and protecting people at
risk of severe illness. Table 1 summarises the three phases of
pandemic preparations in NSW in 2009.

Measuring the affect of the pandemic in NSW
By the time the pandemic eased at the end of August 2009,
1214 people with pandemic (H1N1) 2009 infection had
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been hospitalised (17.2 per 100 000 population), 225 had
been admitted to intensive care (3.2 per 100 000), and
48 had died (0.7 per 100 000). The pandemic affected
children aged 0–4 years and adults aged 50–54 years the
most; with the highest hospitalisation rates and the highest
rates of intensive care admission in these age groups
respectively.

The NSW hospital system was hit hard with overall pre-
sentations to emergency departments being 6% higher
than the previous year, and presentations for influenza-like
illness 736% higher. In response, NSW hospitals opened
1300 influenza clinics, an average of 20 each day. By the
end of August, these clinics had triaged 9307 people, an
average of 145 people a day, and dispensed 2226 courses
of antiviral medications.

During this time large numbers of tests for respiratory
viruses were performed at NSW public laboratories. At the
peak of the pandemic 10% of these tests were positive
for influenza A and 82% of those were positive for
pandemic (H1N1) 2009 influenza.

Some people experienced severe respiratory symptoms
with 225 people admitted to intensive care units in NSW.
At the peak of the pandemic in late July suspected cases
and confirmed cases of pandemic (H1N1) 2009 influenza
accounted for 32% of the available intensive care unit bed
capacity in NSW. An unexpectedly high number of people
(30, 16% of intensive care unit admissions) required extra
corporeal membrane oxygenation (ECMO) therapy. This
treatment is viewed as a last resort therapy when critically
ill patients are no longer responding to conventional ven-
tilation support. NSW was able to respond to the sudden
and increased requirement for ECMO having launched in
May 2009 the NSW ECMO Medical Retrieval Service.
This program provides a tertiary referral service that sends
clinical teams to the referring hospital to stabilise a patient
on ECMO before the patient is transferred to a tertiary
centre for care.

However despite the surge in emergency department
presentations and intensive care unit admissions, available
data suggest that the overall mortality from influenza and
pneumonia in 2009 was similar to recent influenza
seasons. The majority of people who died had underlying

chronic conditions. This pattern of mortality requires
further exploration.

This special issue on pandemic H1N1 (2009)
influenza
The articles contained in this special issue of the Bulletin
describe how NSW was affected by the pandemic and
how the public health services responded to the chal-
lenge. Spokes et al. describe the incident control system
initiated by NSW Department of Health and how public
health actions changed as the pandemic moved through
the three response phases. Binns et al. describe how
public health units responded, in particular during the
DELAY and CONTAIN phases, to limit the widespread
community transmission of the virus. This experience is
illustrated by a number of case studies including the
surge capacity required to manage the passengers and
crew of a large cruise ship on which cases were identi-
fied. Weston and Truman illustrate the extent and speed
of the public health response through a case study of a
clinic that was established in a primary school after a
case was identified. Churches et al. examine the funda-
mental role that surveillance plays during public health
emergencies, like the pandemic, to inform decision
making. The objectives of surveillance varied for each
phase of the response and consequently various sources
and types of surveillance information were required
reflecting the need for surveillance systems to be flexible
to allow for rapid modification when needed. Adamson
et al. provide an overview of the public health laboratory
response during the pandemic and reflect on the contri-
bution of a co-ordinated, online specimen tracking and
results reporting system. Totaro provides insight into
how the some of the sickest patients were managed by
intensive care units, including the use of ECMO. Rudge
and Massey discuss working with Aboriginal communi-
ties to face the threats posed by influenza. Fizzell et al.
outline the implementation of the pandemic (H1N1)
2009 influenza vaccination program in NSW. To sum up
the NSW experience, Booy and Dwyer provide a per-
sonal commentary on the pandemic and reflect on
lessons learned from the past.

These authors provide valuable insights into the NSW
response and the lessons learned that will guide the future
management of influenza, and in particular pandemic

Table 1.  The three phases of response to pandemic (H1N1) 2009 influenza in NSW, 2009

Phase DELAY CONTAIN PROTECT
24 April–21 May 22 May–16 June 17 June onwards

Objectives Delay entry of virus Early identification of cases and Identify and protect people at
into Australia contacts to contain transmission risk of severe illness 

in the community
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influenza. The 2009 pandemic and our response to it
placed the health system under strain, because of the
extent of resources required even for a mild form of
influenza. The strong networks and sharing of resources
within the health system enabled a more efficient
response. Such networks should continue to be strength-
ened in NSW, Australia and internationally.

Through these authors, the NSW Public Health Network,
their colleagues in clinical operations and critical care,
laboratory staff, scientists and practitioners, we have
gained evidence and invaluable insights into how to
enhance our response to influenza, yet much remains
unknown. We know pandemic (H1N1) 2009 influenza
will return to NSW, almost certainly by next winter, but
we do not know exactly when; we know the 2009
influenza season was associated with high levels of mor-
bidity but we do not know the scale of the impact in 2010;
we know we have the methods to prevent infection
through immuni sation and infection control but we do not
know how to ensure compliance by the population. While
we seek to answer these and many other questions, we
need to incorporate the evidence we have already gath-
ered into our planning and preparedness for the next
pandemic.

Pandemic (H1N1) 2009 in NSW
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On 24 April 2009, the World Health Organization (WHO)
reported that a novel swine influenza A virus (H1N1)
had been identified in humans in the United States of
America (USA).1 At the same time, hundreds of cases of
pneumonia and other serious respiratory illness causing
intensive care admission in healthy young adults were
reported from Mexico.1 On 26 April, WHO declared the
situation to be a public health emergency of international
concern.2

A novel influenza virus with evidence of human-to-human
transmission is a public health concern because the com-
munity is likely to be completely susceptible to the new
virus. Evidence of serious respiratory illness and reports
of deaths further heightened the level of concern, and a
public health emergency response was initiated in New
South Wales (NSW) on 26 April 2009.

Public health response phases
Significant public health action was required to help control
the spread of pandemic (H1N1) 2009 influenza in the

Pandemic (H1N1) 2009 influenza in NSW: 
an overview of the public health response

Abstract: In April 2009, a new influenza A virus,
pandemic (H1N1) 2009 influenza, was identified in
Mexico and the United States of America. The NSW
response was co-ordinated by the Public Health
Emergency Operations Centre through an incident
control structure that included planning, operations
and logistics teams with designated roles and
responsibilities for the public health response. The
emphasis of public health action changed as the
pandemic moved through three response phases:
DELAY, CONTAIN and PROTECT. This article
describes the NSW public health response to the
2009 influenza pandemic from the perspective of
the NSW Department of Health.
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community. The public health response used the framework
described in the Australian Health Management Plan for
Pandemic Influenza 2008.3 Management of the pandemic
moved through three phases: DELAY (of the virus into
Australia); CONTAIN (early identification of cases and
contacts to contain transmission in the community); and
PROTECT (identification of high-risk groups to protect
those most at risk of severe illness) (Table 1).

The public health response was co-ordinated through an
incident management system that included an incident
controller and separation of activities into three areas:
planning, operations and logistics (Figure 1).4

DELAY and CONTAIN phases
The first case of pandemic (H1N1) 2009 influenza in
Australia was reported from Queensland on 8 May.5 The
first NSW case was not identified until 20 May in a trav-
eller returning from the USA.6 This case was considered
non-infectious. Australia moved to the next response
phase, CONTAIN, on 22 May in response to the identifi-
cation of suspected community transmission in Victoria.7,8

Planning
Planning for an influenza pandemic had been in progress
in NSW since at least 2005. The NSW Interim Influenza
Pandemic Action Plan 20059 and the Australian Health
Management Plan for Pandemic Influenza 20083 formed
the basis of the public health response to the pandemic.
The National Action Plan for a Human Influenza
Pandemic10 and the NSW Human Influenza Pandemic
Plan11 described the inter-government and inter-agency
responsibilities to this situation. A number of recent public
health emergencies (including severe acute respiratory
syndrome (SARS) and equine influenza) and events such
as World Youth Day 2008 and exercises also contributed to
NSW planning and preparedness for an influenza pan-
demic.12–17

The planning team co-ordinated a number of aspects of the
public health response, including:
• forward planning and forecasting
• communication (web-based, media and written

updates)
• preparation and dissemination of situation reports on

the progress and impact of the epidemic
• surveillance

10.1071/NB09035
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• policy development
• support for telephone diversion services and an

influenza information line
• laboratory liaison and a laboratory test result service
• document control and rostering
• provision of public health advice to health and

emergency services, other government agencies,
businesses and community groups.

Communication to the public and healthcare providers was
an important priority during the initial phases of the pan-
demic. Within planning, a major part of the communication
effort was the development, maintenance and enhancement
of a dedicated NSW Health pandemic (H1N1) 2009

influenza website.18 The demands on the planning team for
communication and advice for the media and health serv-
ices during the CONTAIN phase were intense.

The planning team made use of existing surveillance
systems as much as possible and were able to develop
purpose-built data collection systems to respond to spe-
cific public health and health service information needs
where necessary. Examples of the surveillance systems
used included the NSW Public Health Real-Time
Emergency Department Syndromic Surveillance system
(PHREDSS), and the development of two aggregate data
collection systems to monitor the impact of the epidemic
on influenza clinics and intensive care units. The surveil-
lance systems used to monitor the epidemic have been
described in more detail elsewhere,19 including Churches
et al. in this issue.

The NSW influenza information line provided accurate,
up-to-date information to concerned callers from the
community during the response. The NSW Health Survey
Program’s Computer Assisted Telephone Interview (CATI)
team managed this information line during the initial
response stages.

Operations
Active case detection, investigation, management, iso -
lation of cases and quarantine of their contacts was a
 significant undertaking for the operations team during the

Table 1.  The public health activities associated with each phase of the pandemic (H1N1) 2009 influenza response

Phase DELAY CONTAIN PROTECT
24 April–21 May 22 May–16 June 17 June onwards

Objectives Delay entry of virus into Early identification of cases and Identify and protect 
Australia cases contacts to contain transmission people at risk of severe 

in the community illness

Planning Planning Planning and Health service planning and Roll-out pandemic 
preparedness preparedness influenza vaccine program

Communication Public, international Public, international travellers, GPs Public, GPs and healthcare
travellers, GPs and and healthcare providers, school providers, at-risk groups,
healthcare providers and community groups, business business and government

and government agencies agencies

Operations Surveillance Enhanced surveillance Enhanced surveillance Enhanced surveillance

Border control Yes Yes No

Outbreak response No Yes Selected high-risk groups
and institutional settings

Case management Active case finding; Active case finding; Identification and early
emergency department emergency department treatment of at-risk 
screening, isolation and screening, isolation and groups
treatment for suspect treatment for suspect
cases; contact tracing cases, contact tracing

Logistics Public Health PHEOC staffing and PHEOC staffing and support, PHEOC staffing and 
Emergency Operations support accommodation and welfare support
Centre (PHEOC)

Medical stockpile Review stockpile Co-ordinate deployment Co-ordinate deployment

Finance

Minister for Health

Public Health Incident
Controller

(Chief Health Officer)

Operations team Planning team

CATI* unit Surveillance

Logistics team

Director-General
Health

Border

Figure 1.  Organisational chart for the pandemic (H1N1)
2009 influenza public health response (NSW Department of
Health only).  *CATI: computer assisted telephone interview.
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initial phases of the pandemic. The broad operational
public health emergency response was made possible
through partnership with NSW public health units
(PHUs). PHUs were responsible for the management of
cases and their contacts and were pivotal in the early iden-
tification of clusters in the community. The Public Health
Emergency Operations Centre (PHEOC) operations team
was largely staffed by the Communicable Diseases Branch
within NSW Health. This team was responsible for the
triage, co-ordination and management of public health
actions including:
• statewide co-ordination of public health actions

through PHUs
• border screening operations
• monitoring, co-ordination and reporting of case

summary data
• provision of support and advice for the early

identification, investigation and management
of cases and their contacts

• support for the NSW influenza information line.

On 27 April, two Sydney Airport influenza clinics were
established at the international terminal to triage and
assess passengers recently returned from countries
affected by pandemic (H1N1) 2009 influenza. The clinics
were staffed by nurses from the South Eastern Sydney
Illawarra Area Health Service with public health support
from the operations team. Border control measures
included airport screening and contact tracing of sus-
pected cases on flights and cruises, which created consid-
erable work for the public health operations team and
PHUs. In May, the arrival of two cruise ships in Sydney
Harbour with cases of influenza A reported onboard also
required a significant public health response.20

Logistics
The NSW PHEOC (also known as ‘The Bunker’) was
opened on 26 April (Figure 2). The Bunker operated 7 days
a week, two shifts per day, until 24 July (Table 2). Due to
the nature of the public health response requirements, it
was often necessary for public health staff to remain on
call and occasionally onsite throughout the night or into
the early hours of the morning.

The logistics team was responsible for:
• co-ordination of administrative support
• employment and remuneration of staff
• management of budgets and expenditure
• internal computer networks and communication

systems
• management of the state and national medical

stockpiles.

Two of the key communication tools within the public
health network were the NSW Health public health
 emergency response wiki (containing a repository of
response documents that the public health network could

Bunker
switch 1

Bunker
switch 2

Operations
2

Operations
1

Hot desk/
Liaison Officer 

Planning
2

Logistics
2

Logistics
1

Planning 
1

Teleconference
 unit

Logistics stores
cupboards

(Fax machines
on top)

Bunker
equipment
cupboard

Logistics
cupboard

Whiteboard

Whiteboard

Figure 2.  Layout of the NSW Public Health Emergency
Operations Centre (‘the Bunker’).

view and edit) and NetEpi (a national web-based public
health data collection system) for the NSW Department of
Health, area health service, and PHU staff.21 The logistics
team managed access to these systems for the network and
created generic email accounts and direct phone lines for
each team within the NSW PHEOC to facilitate and co-
ordinate information flow.

At the peak of the CONTAIN phase, around 1200 people
were in quarantine or isolation in NSW.22 Quarantine packs
were provided to assist with home isolation or quarantine.
St John Ambulance (NSW) was tasked with the assembly
and delivery of these packs to PHUs for further distribu-
tion. The packs included:
• information sheets
• surgical masks
• antibacterial hand wash
• tissues.

For some people, home quarantine or isolation created a
range of accommodation and general welfare issues. In
the Sydney metropolitan area, the NSW PHEOC logistics
team was responsible for co-ordinating the response to
these issues for cases and their contacts; in rural NSW,
St John Ambulance was tasked with this responsibility.
On 26 May, the State Emergency Operations Centre
began co-ordinating the response to welfare issues, as
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for a major state incident. The type of welfare assistance
required included:
• requests for food
• medical assistance or supplies
• financial assistance
• accommodation.

PROTECT phase
Australia (and NSW) moved to the PROTECT phase of
the public health response on 17 June in recognition of the
generally mild clinical characteristics of the virus, and
widespread community transmission in Victoria.23

Planning
During the PROTECT phase, the planning effort shifted
to communicating with at-risk groups and health service
providers, in order to identify and treat those considered
at-risk of serious influenza-related illness. Targeted
communications to general practitioners and Aboriginal
Medical Services were essential to promote distribution
of anti-influenza medication from the national medical
stockpile to those with influenza-like illness in at-risk
groups, and for those with moderate or severe illness.

Planning also focused on the distribution of oseltamivir
suspension to designated community pharmacies and
regional and rural health services to ensure that adequate
supply was available for the treatment of eligible children
aged under 5 years. The planning team also spent consid-
erable time providing updates on the progress of the epi-
demic across NSW to health service groups, and providing
input into clinical policies, especially those for at-risk
groups such as pregnant women.

By August, the focus of the planning team had shifted
towards the planning and roll-out of the pandemic influ -
enza vaccine program (which commenced on 1 October).
Priority groups for vaccination included health-care workers
and those at risk of severe influenza-related illness.24

Table 2.  Public Health Emergency Operations Centre (PHEOC) daily human resource
requirements during the NSW response to pandemic (H1N1) 2009 influenza

Team Human resource requirement
Phase

DELAY CONTAIN PROTECT

Incident control 3 3 3

Operations NSW PHEOC 5 5 3
Airport 2 2 –

Planning NSW PHEOC 23 16 12
Surveillance 8 8 6
CATI* 3 15 3

Logistics 6 10 5

Total 50 59 32

*CATI: computer assisted telephone interview.

Operations
Following a shift in testing recommendations, the opera-
tions response during the PROTECT phase was largely
centred on the surveillance of hospitalised cases associ-
ated with pandemic (H1N1) 2009 influenza. During this
phase PHUs were responsible for follow-up (to gather
detailed risk factor information) and investigation of all
confirmed cases who were hospitalised. The aim was to
better understand the characteristics of people hospitalised
with pandemic (H1N1) 2009 influenza in order to identify
the groups of people at highest risk of severe disease.

From the date of the first identified case to 30 September
2009, 5174 laboratory-confirmed cases of pandemic
(H1N1) 2009 influenza were reported in NSW. Of those
confirmed cases, 1270 people were admitted to hospital
and 234 of these cases required admission to intensive care
units (Table 3). To 30 September, 51 deaths associated
with confirmed pandemic (H1N1) 2009 influenza were
reported in NSW.25

Logistics
During the PROTECT phase, the logistics team was
largely involved in accessing and delivering anti-influenza
medication and personal protective equipment from the
state and national medical stockpiles (Table 4).

Efficient distribution systems for oseltamivir suspension
were a considerable challenge for the logistics team as
stock levels did not allow issue to all general practitioners
(GPs). On 25 June, the Pharmacy Guild of NSW selected 35
community pharmacies within the Sydney metropolitan
area to supply oseltamivir suspension. In rural NSW, area
health services were issued with stock of oseltamivir sus-
pension to distribute as needed within the community.

Lessons learned
Co-operation throughout the NSW Health network during
a real emergency was central to the effective public health
response. It became apparent that considerable resources



were required to sustain a public health emergency
response over several months. Some of the challenges for
future planning and key lessons learned from the response
include:
• the value of investment in public health emergency

planning strategies and exercises
• the need to identify appropriate surge capacity for the

public health workforce
• the importance of clear guidelines for workers

involved in the response
• the importance of timely communication

– to the community
– throughout the public health network
– to health-care providers.

• access to timely and high quality surveillance data
• the value of flexible information management 

systems
• the importance of logistical planning and support

• the need for laboratory surge capacity including
timely electronic reporting.

Conclusion
This pandemic resulted in the largest NSW public health
response within the last half century. The intensive public
health response initiated in NSW during the early phases
of the pandemic was able to delay the spread of infection.
However, the nature of influenza meant that the disease
eventually spread through the community. Fortunately,
pandemic (H1N1) 2009 influenza caused relatively mild
symptoms in most people. However, some people experi-
enced severe illness and the impact on the NSW public
health network and hospital services was substantial.
High level co-ordination from public health teams and
effective communication strategies were critical to the
successful management of the public health response 
in NSW.
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Table 3.  Pandemic (H1N1) 2009 influenza cases by each NSW area health service,
24 April–30 September 2009

Area health service Cases Hospitalised ICU admission

n Rate* n Rate* n Rate*

Sydney Metro and surrounds

Northern Sydney Central Coast 459 40.3 98 8.6 17 1.5

South-Eastern Sydney Illawarra 472 38.8 113 9.3 15 1.2

Sydney South West 1276 90.8 362 25.8 64 4.6

Sydney West 1034 90.7 273 23.9 59 5.2

Regional and rural

Hunter New England 663 76.5 198 22.8 29 3.3

North Coast 529 106.1 72 14.4 15 3.0

Greater Southern 530 109.2 77 15.9 20 4.1

Greater Western 180 59.8 72 23.9 14 4.6

Justice Health** 31 – 5 – 1 –

Total 5174 73.4 1270 18.0 234 3.3

ICU: intensive care unit.
*Rate per 100 000 population.
**Rate not reported for Justice Health cases.
Source: NSW Department of Health.

Table 4.  Summary of the public health service provided during the pandemic (H1N1) 2009 influenza

Planning Operations Logistics

66 NSW Public Health Emergency 5174 laboratory confirmed cases Over 170 people worked as part
Operations Centre (PHEOC) of pandemic (H1N1) 2009 of the NSW PHEOC response
situation reports prepared influenza reported in NSW (over 60 000 work hours)

9 GP and Aboriginal Medical 4749 people assessed by public 4000 quarantine packs distributed
Service updates distributed health staff at Sydney Airport

22 factsheets released 40 846 laboratory tests performed 138 816 courses of oseltamivir capsules
for respiratory viruses in major and 347 300 surgical masks
NSW public laboratories distributed

106 media releases prepared More than 3500 general enquiry 1 106 960 doses of pandemic
calls registered by CATI up to influenza vaccine distributed
July 2009 by 16 October 2009
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The Australian Health Management Plan for Pandemic
Influenza identifies discrete stages of an Australian
response to pandemic influenza, including DELAY and
CONTAIN phases.1 The objective of the DELAY phase 
is to prevent or slow the entry of the virus into Australia
using border measures and increased vigilance for cases.

Isolation and quarantine during pandemic
(H1N1) 2009 influenza in NSW: the operational
experience of public health units

Abstract: During the DELAY and CONTAIN
phases of pandemic (H1N1) 2009 influenza in
NSW, public health units needed to rapidly surge
operations to manage the 3070 potential cases 
and 1894 contacts notified to them. The Incident
Control System, NetEpi (the web-based multi-user
access database), training to up-skill surge staff,
and electronic communication were all integral to
the outbreak response. Ongoing identification and
training of surge staff would assist a timely and
effective response to future large scale outbreaks.
Investing and incorporating information technol-
ogy tools into routine public health unit business to
assist with communication, outbreak management
and reporting will improve familiarity and capabil-
ity within the network to respond to public health
emergencies.
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Once the pandemic virus has entered Australia, but has
caused only a small number of cases, measures outlined
under the CONTAIN phase are designed to prevent local
community transmission becoming established.

The NSW Human Influenza Pandemic Plan2 identifies a
specific role for public health authorities in combating the
threat of a novel influenza virus such as pandemic (H1N1)
2009 influenza. New South Wales (NSW) has a well-
developed network of public health units (PHUs) located
within its eight area health services (AHSs) and in Justice
Health. Four PHUs are classified as metropolitan
(Northern Sydney Central Coast, South Eastern Sydney
Illawarra, Sydney South West and Sydney West) and four
as rural (Greater Southern, Greater Western, Hunter New
England and North Coast) based on the predominant
nature of the geographical area that they serve. The work-
force in each PHU is made up of a varying combination 
of senior public health managers and physicians, medical
officers, public health nurses, surveillance officers, epi-
demiologists, environmental health officers, immunisa-
tion practitioners and administration officers dependent
upon local population factors and AHS need. Each PHU,
and the network it comprises, maintains links with the
NSW Department of Health while maintaining responsi-
bility for managing public health issues within the geo-
graphical region covered by its AHS.

To guide a consistent national public health response
during the pandemic, the Communicable Diseases Network
Australia (CDNA) published a series of Interim Guidelines
for Public Health Units.3 To achieve the objectives of the
DELAY and CONTAIN phases, rapid identification and
isolation of potential cases, as well as specimen collection
for laboratory testing, needed to be co-ordinated by PHUs.
People in close contact with a suspected case with an
Influenza A positive test, or probable or confirmed cases,
also required public health interventions including quaran-
tine and chemoprophylaxis where indicated.

This paper describes the operational experiences of PHUs
in NSW during the early phases of the pandemic H1N1
(2009) influenza (illustrated by three case studies) and
highlights the lessons learned.

10.1071/NB09036
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Figure 1.  Number of cases notified in NSW requiring isolation during pandemic (H1N1) 2009 influenza DELAY and CONTAIN
phases managed by NSW public health units (PHU).
*Date is reported as the recorded date of commencement of isolation, or if missing, the date of isolation follow-up or release,
whichever is earlier.
†The number of cases refers to any case investigated and recorded as being placed in home isolation, or if missing, those that
have a daily follow-up record, duration of home isolation �0 days, record of completing isolation or release date documented. 
Source: NSW Health swine flu surveillance and outbreak database, NetEpi.

Figure 2.  Number of contacts§ in NSW requiring quarantine during pandemic (H1N1) 2009 influenza DELAY and CONTAIN
phases managed by NSW public health units.
‡Date is reported as the recorded date of commencement of quarantine, or if this date is missing, the date of first quarantine
follow-up or release, whichever is earlier.
§The number of contacts refers any contact investigated and recorded as being placed in home quarantine, or if data missing,
those that have consented to quarantine, have a daily follow-up record, duration of quarantine �0 days, record of completing
quarantine or release date documented. 
Source: NSW Health swine flu surveillance and outbreak database, NetEpi.

Isolation and quarantine during pandemic (H1N1) 2009 influenza in NSW
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Methods
Data for case notifications and contacts managed by PHUs
during the DELAY and CONTAIN phases were extracted
on 16 October 2009 from NetEpi, a secure web-based
multi-user access surveillance tool provided by NSW
Health.4 Due to different standards of data recording
across PHUs, individuals in isolation/quarantine were
defined as: any case/contact investigated and recorded as
being placed in home isolation/quarantine, or if these data
were missing, a commencement date, daily follow-up,
duration of home isolation/quarantine greater than 0 days,
isolation/quarantine completion or release date docu-
mented. Commencement date is reported as: the recorded
date of commencement of isolation/quarantine, or if these
data are missing, the date of follow-up or release,
whichever is earlier. Stata®5 was used for analyses and
Microsoft® Office Excel for graphs.

The description of PHU operational experience is based
both on our own personal experiences and reflections, and
also on observations and suggestions from the public
health network as discussed in a variety forums such as
teleconferences, debriefs, meetings and informal discus-
sions since the beginning of the pandemic. In response to
an email request from one of the authors, PHUs provided
information about the numbers of courses of medication
and isolation packs distributed during DELAY and
CONTAIN phases.

Cases and contacts recorded during DELAY 
and CONTAIN phases
Until the declaration of the PROTECT phase on 17 June,
3070 notifications of potential cases were investigated and
managed by NSW PHUs. Of these, 376 were confirmed
as cases, 53 probable cases and 93 were suspected cases
(unable to confirm/exclude), as defined by the CDNA
guidelines.3 Follow up of the 376 confirmed cases and the
53 probable cases during the CONTAIN phase, as recom-
mended by the CDNA guidelines, identified 1894 contacts
that were managed by PHUs. The majority of these cases
and contacts were managed by the four metropolitan
PHUs. There were three distinct peaks in the number of
people requiring isolation (Figure 1) and two peaks for
those requiring quarantine (Figure 2). The highest peak
corresponded to the week following disembarkation of pas-
sengers from the Pacific Dawn cruise ship (Case study 1).

Public health unit response
PHUs were first notified of the outbreak of pandemic
(H1N1) 2009 influenza on 25 April and required a rapid
re-orientation and escalation of their activity to imple-
ment the functions associated with the DELAY phase.
While PHUs took different approaches, the Incident
Control System was adopted by most to adapt rapidly to
the new situation, and proved to be an efficient and effec-
tive management structure. The Incident Control System

applied in a PHU setting allows flexibility in the person-
nel assigned to roles. In most instances, however, the
PHU Director was the public health controller; public
health nurses and surveillance officers were operations
officers; epidemiologists were planning officers; and
environmental health officers and administrative staff
were logistics officers.

Staffing
Surge staff were required for all functions. To supplement
the PHU planning teams, epidemiologists were sourced
from within AHS Population Health Divisions. Generally,
logistics functions were undertaken by Population Health
Division staff who were moved from their normal duties.
Operations, including surveillance, follow-up and answer-
ing inquiries, required the largest surge capacity. This
was accommodated by co-opting nurses and other health 
professionals mainly sourced from immunisation pro-
grams, community health services and population health 
divisions.

The training of staff to undertake the operations role inde-
pendently took considerable time, thus it was important
that surge staff could be assigned to pandemic influenza
operations for at least one week. The online Pandemic
Influenza Program7 developed by Hunter New England
Area Health Service and the NetEpi Training developed by
NSW Health provided useful orientation and training for
new operations staff. Job action sheets and standard oper-
ating procedures were also developed by planning sec-
tions, and surge staff worked closely with experienced
surveillance officers during their first few days in 
operations.

Communications
During the DELAY and CONTAIN phases, communica-
tion was a critical and complex task. Case definitions
and operational requirements changed frequently, which
affected PHU staff, primary health care providers and the
general public. PHUs were seen as a source of definitive
information resulting in a significant escalation of incom-
ing calls. Daily staff briefings or other mechanisms were
implemented to ensure that all staff were aware of current
policies and procedures. Some PHU telephone systems
were overwhelmed and incoming calls had to be diverted
to a central Department of Health call centre to be triaged.

Information tools
Information exchange between the Department of Health
and the network occurred via email, a wiki (a web-based
tool with administrative functions allowing collaboration,
and information sharing for those who have access8) and
daily teleconferences. To a large extent the wiki and email
fulfilled a similar role. Over time it became difficult to
find specific information on the wiki, so more reliance
was placed on email or the daily teleconference. However,
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problems arose when email systems became overloaded,
with some PHUs experiencing significant delays in
receiving new documents and protocols.

The NetEpi tool facilitated communication about cases
between laboratories, PHUs and the Department of
Health. The ability to access NetEpi independently of 
the NSW Health computer network was compatible with
operations that extended almost around the clock for
several weeks, allowing operations to continue from home
or when computer networks were down (provided remote
broadband facilities were available). In most instances,
results were entered at the laboratory, allowing PHU staff
to provide them to cases and contacts under investigation

more rapidly than relying on faxes or telephone calls 
from the laboratory. NetEpi was invaluable in providing a
central repository of data about the numbers of cases and
contacts and their status, enabling the public health
network near real-time information to assist in their man-
agement and to monitor the evolution of the pandemic in
NSW. Some limitations included the availability of paper
forms for operations staff that were current with the
rapidly changing data collection fields and protocols, and
the absence of data entry conventions and a manual to
assist users to generate reports. PHUs sought more respon-
siveness in making changes to the data collection fields to
accommodate the rapid change in case definitions and
protocols that occurred. The extraordinary demands on the

Case study 3.  An outbreak of pandemic (H1N1) influenza in a Pacific Islander community

In early June, the PHU, Sydney South West became aware of pandemic (H1N1) 2009 influenza in a Pacific Islander community
after a family of four presented to a local hospital flu clinic. Contact tracing revealed the index case to be a relative who had
returned from Canberra by car 4 days earlier. Nine family members and the three other passengers in the car were subsequently
diagnosed with pandemic (H1N1) 2009 influenza. In addition to family and social events, the index case reported attending
a community conference with 700 participants from around Australia.

Efforts by the PHU to identify, assess and isolate contacts were complicated by several factors including there being:
independent family groups within extended households; difficulty in identifying family leaders; and variable levels of transfer of
information within and between groups. These barriers were overcome with the assistance of the Conference President, who
disseminated an alert to community leaders via email on behalf of the PHU. One result from this action was 20 community
members presenting for assessment at a hospital flu clinic. Regrettably, the majority had been symptomatic 
for too long to benefit from antiviral treatment.

Case study 1.  Preventing widespread community transmission of pandemic (H1N1) influenza from confirmed cases 
on a cruise ship

After passengers and crew disembarked from the Pacific Dawn cruise ship in Sydney on 25 May, pandemic (H1N1) 2009
influenza infections were confirmed in a small number of passengers, despite the ship not visiting areas known to be affected
by the pandemic.6 To prevent widespread community transmission, PHUs – in collaboration with NSW Department of Health
staff – needed immediate surge capacity to: contact those who had reported illness on their Health Declaration Cards, manage
those requiring isolation or quarantine, and respond to the increase in telephone calls from the public and health professionals.
Within a week, PHUs investigated and managed 1095 case and 662 contact notifications; a third of all notifications for the entire
DELAY and CONTAIN period. Of these, 1095 individuals were managed in isolation by PHUs and 657 in quarantine (Table 1).
Given that daily follow-up was also required, efficient use of resources was essential and usual work patterns were adjusted to
cope with this sudden escalation in workload. Clear characterisations of workflows (Figure 3) assisted teams, especially while
rapidly orientating the surge staff in their roles. The co-ordinated response across the country and within NSW appeared to
contain the effect on the broader community.

Case study 2.  An outbreak of pandemic (H1N1) in a boarding school in metropolitan Sydney

Five of the 11 secondary school boarding colleges in the northern region of metropolitan Sydney had outbreaks of
laboratory-confirmed pandemic (H1N1) 2009 influenza during the period 23 June–30 June. The estimated attack rates in
colleges ranged from 10 to 30% with approximately 320 cases occurring in total. Most colleges also reported concurrent
illness among non-boarders and although most boarders experienced relatively mild illness, the outbreaks caused substantial
disruption. One college of 650 boarders was forced to close on 26 June (4 days early for the winter school holidays) as the
college felt it could not care for its students adequately. Simple respiratory hygiene measures and restrictions on student
movement were employed in an attempt to control the outbreaks. Antiviral use for prophylaxis and/or treatment was
reserved for students ‘at risk’ of influenza complications. The return to school on 27 July following the 3-week holiday break
did not see a recurrence of illness in the colleges.
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Table 1.  Number of people in NSW requiring isolation or quarantine, and managed by public health units (PHU) during 
the peak week of containment activity

Notifications requiring isolation  Metropolitan Rural Other/ Total
or quarantine PHU PHU Missing||

Confirmed cases 49 16 2 67

Other case¶ 742 287 142 1171

Total cases in isolation 791 304 144 1239

Total contacts in quarantine 474 183 91 748

Total managed in isolation and quarantine 1265 487 235 1987

¶ ‘Other case’ refers to all other notifications entered into the NetEpi case database that did not fit the case definition of a confirmed case but
required investigation.
|| ‘Other/Missing’ were managed by the NSW Department of Health or other jurisdictions.

system highlighted the need to invest in surge capacity for
staff with information technology skills to support front-
line operational staff.

Logistics
PHUs adopted a number of different mechanisms to facil-
itate specimen collection and testing. Suspected cases
were encouraged to attend hospital emergency depart-
ments rather than general practice for assessment and
treatment, however a number of people fitting the case
definition did not have swabs taken in either setting. In
some units, public health nurses were trained to collect
nose and throat swabs safely and conducted home visits to
obtain specimens from all affected family members. Other
units organised for taxis to transport suspected cases to
emergency departments so that swabs could be obtained.

Distribution of antiviral medication and home
isolation/quarantine packs to cases and contacts was iden-
tified as a function for PHUs in the NSW Health Interim
Influenza Pandemic Action Plan,9 and this was the first
time such an activity was undertaken on a large scale.
Households requiring medication and packs were identi-
fied by surveillance officers during telephone interviews.
Medication was then prescribed by a medical officer or
registered nurse under a standing order. The logistics team
co-ordinated home deliveries either by logistics officers 
or commercial couriers. The four metropolitan PHUs
reported that they distributed approximately 900 courses
of antiviral medication during this period. Of the four
PHUs that had records available, 470 isolation/quarantine
packs containing gloves, masks, alcohol-based cleaning
agent, tissues and information were distributed to house-
holds in conjunction with the antiviral medications. Packs
were also provided to hospital emergency departments to
be given to cases when they were discharged.

Where cases occurred in institutional settings such as
schools or residential care facilities it was often more effi-
cient for PHUs to conduct a clinic onsite so that information

could be provided to the entire group at one time, and
medication dispensed directly to cases and contacts or to
their carers. One such clinic is described in the article by
Weston and Truman in this issue.

Conclusions and lessons learned
After years of planning for an influenza pandemic, the
lessons learned from this response will be important to
incorporate when these plans are revised. These are:
• A web-based multi-user access database with both

reporting and case management capacity is essential.
NetEpi has the capacity to fulfil this role. The number
of staff with the capability to manage and adapt such
outbreak tools should be increased, perhaps through
developing skills across the network.

• The Incident Control System works well if
implemented in a flexible manner. Incorporating
Incident Control System training into professional
development for all new and existing staff would
improve familiarity and ease in adapting this system
to public health emergency responses in the
future.

• The role of Surveillance Officer/Public Health Nurse
poses the greatest challenge when considering
workforce surge. The skills needed are specialised and
require considerable training. Negotiation with
managers of identified surge staff is paramount to
ensure capacity for an available and trained workforce
to respond to public health emergencies, as is
supporting staff to rapidly adapt to different and
unfamiliar work patterns.

• Effective network communication is a critical element
of emergency response. Clear communication
channels are important. Use of several mechanisms
(email, wiki and teleconference) increases reliability
but can result in redundancy and information
overload. The network should develop familiarity with
using wikis as communication tools and contribute to
the evolution of a more robust version.
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16 |     Vol. 21(1–2) 2010  NSW Public Health Bulletin

Public health units (PHUs) are often required to plan,
organise and establish clinics within short timeframes in
order to reduce the risk of infectious diseases spreading
into the wider community. Although policy documents are
available outlining how to set up such clinics, few reports
describe their successful operation and outcomes in terms
of disease prevention. This paper describes a successful
public health clinic providing antiviral prophylaxis to a
large number of contacts during the CONTAIN phase of
the pandemic (H1N1) 2009 influenza outbreak in New
South Wales (NSW), Australia.1

Notification and case history
At 3.30 pm on 10 June 2009, the PHU at Sydney West
Area Health Service (SWAHS), was advised of a sympto-
matic contact of a confirmed case of pandemic (H1N1)
2009 influenza during routine follow-up with the case. The
contact was a 10-year-old boy from western Sydney. His
family was immediately advised to take him to Children’s
Hospital at Westmead (CHW) for assessment.

An influenza prophylaxis clinic in a primary
school: 24 hours from notification
to protection

Abstract: A public health clinic was established to
provide antiviral prophylaxis to school contacts
during the pandemic (H1N1) 2009 influenza 
outbreak in NSW, Australia. Children (n � 74) 
and staff (n � 9) were provided with antiviral
(oseltamivir) prophylaxis following exposure to a
confirmed case of pandemic (H1N1) 2009
influenza. The success of the clinic included atten-
tion to infection control and quarantining of poten-
tially infectious children and staff, attendance at
the clinic of pharmacists to ensure accurate dis-
pensing of suspension medication, availability of
experienced public health staff at short notice, and
provision of accurate information to staff, school
children and families attending the clinic.

Kathryn M. WestonA,B and George TrumanA
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Later that evening, the child attended CHW, describing
a 2-day history of cough. A nasopharyngeal swab was
referred for testing. Public health investigation revealed
that the child had attended school on 9 and 10 June and
had been in contact with 75 children and nine staff
members. The high number of contacts related to the
school’s team-teaching approach.

Planning
Guidelines for oseltamivir prophylaxis recommend com-
mencing the antiviral drug within 2 days of close contact
with an infected individual.2 If the child was confirmed
positive for pandemic (H1N1) 2009 influenza, exposed
schoolchildren and staff would need to commence pro-
phylaxis the following day for optimal effect.

At this stage, Australia was in CONTAIN phase, and no
transmission of the influenza virus had been observed
among SWAHS residents. World Health Organization
advice for management of contacts included antiviral pro-
phylaxis for close contacts and closure of classes or whole
year cohorts at schools with confirmed cases.3 At 10 pm on
10 June a decision was made to set up a clinic at the school
the following day. Because the pathology result would not
be available until after midday, the clinic was established
and ready to commence if the result was  positive.

The clinic day
On the morning of 11 June, the situation and plans for the
day were outlined to staff from the school and the district
education office. The staff posted information on the
school’s website and contacted families of the exposed
children in the class. Families were asked to attend the
school at the end of the school day, when antiviral prophy-
laxis would be provided for their children if the result was
positive.

The Incident Command System was used for operation of
the clinic.4 The clinic was considered a high priority for
SWAHS Centre for Population Health (CPH) and eighteen
staff were deployed at short notice from the CPH school
vaccination, infectious diseases surveillance and environ-
mental health teams. Other staff contacted by PHU to
assist were two CHW pharmacists, and one SWAHS com-
munity health worker. In addition, three staff from the
NSW Health Centre for Health Protection assisted. Clinic

10.1071/NB09032
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staff were assigned roles in control, operations, logistics
and planning.

At 2.30 pm a positive result for pandemic (H1N1) 2009
influenza was returned and the clinic became operational.

Family members arrived between 3 pm and 5 pm and gath-
ered in the school assembly area, away from the clinic.
Small groups were directed to the clinic by school staff. In
order to prevent overcrowding in the clinic area, each
group was limited to approximately 10 people.

The clinic was led by a clinic commander who addressed
families at three separate group sessions during the after-
noon. Staff from the school and district education office
and some parents had been briefed earlier in the day, and
the children and teachers in the affected class were also
addressed as a group. At each briefing, information was
provided and people were invited to ask questions.

The clinic was set up in a large classroom with an entrance
at one end and an exit at the other (Figure 1). The parent(s)
and other family members entered, were registered and
then seated until a nurse was available to interview them.
There were six stations, each staffed by one nurse
equipped with hand-gel, tissues, information sheets and
consent forms.

Infection control during the operation of the clinic was a
major issue. Children and staff members in the same class
as the case could have been infectious on the day of the
clinic. The children were cohorted with their teachers in
their classroom during the day and their outdoor playtime
was allocated to a time when other schoolchildren and staff
were in class.

In order to prevent clinic staff from being exposed to these
children, the clinic was organised so that the parent was
interviewed, consent was obtained and the parent given
antiviral prophylaxis for the child while the  other children
remained in their classroom supervised by their teachers.
The parents then left the clinic, collected their child and
left the premises immediately. In this way, exposed chil-
dren were not brought into the clinic area and most clinic
staff were not required to wear personal protective equip-
ment (PPE). Exposed children and staff were then
excluded from school for 72 hours.

The presence of a pharmacist assisted clinical staff in effi-
ciently ensuring small children (weighing less than 40 kg)
received correctly dispensed suspension.2 Each child was
weighed in their classroom by a clinic staff member
wearing personal protective equipment. The child’s weight
was noted on the registration form and antiviral medica-
tion for that child was dispensed to the parent.
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Figure 1.  Layout and flow of people through the pandemic H1N1 2009 influenza prophylaxis clinic held in a school located in
inner western Sydney, June 2009.
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Exposed school staff members were interviewed in a sep-
arate room by a doctor wearing personal protective equip-
ment. Information was provided, consent was obtained
and the staff members were given antiviral prophylaxis in
tablet form. They then went home or returned to supervise
the children from the class.

Outcome and discussion
Seventy-four exposed children and all exposed staff
(n � 9) were given antiviral prophylaxis at the clinic. One
child was already symptomatic and had presented to CHW
on the day of the clinic where he was given oseltamivir.
Two of the 74 exposed children who had been given
oseltamivir developed symptoms the next day and subse-
quently tested positive for pandemic (H1N1) 2009
influenza. These children were likely to be incubating the
disease and to be infectious on the day of the clinic, high-
lighting both the timeliness of the clinic in terms of pro-
viding prophylaxis and the importance of maintaining
good infection control when operating a clinic, in particu-
lar the cohorting of potentially infectious children away
from clinic staff, school staff and other children.

The development of disease in the classmates suggests
that transmission of the pandemic (H1N1) 2009 influenza
virus had already occurred within the classroom. The
advice to families to watch for symptoms, in conjunction
with the antiviral intervention and exclusion, are likely to
have reduced the risk of more widespread transmission of
the virus among the school and surrounding community.

Feedback from the school and families was very positive.
There was heightened community concern about pan-
demic (H1N1) 2009 influenza at the time. The group
information sessions provided by the clinic commander
were well received and ensured that anxiety was reduced
and that the clinic operated in a calm and orderly manner.
The Incident Command System approach to management
of the clinic was appropriate and worked well, particularly
as most SWAHS staff had previous experience or training
in the Incident Command System.

The decision to exclude affected cases and provide pro-
phylaxis to the affected students and staff allowed the rest
of the school to remain open and was likely to have pre-
vented further cases of influenza with the school and its
community.

Conclusion
This paper describes a successful public health clinic pro-
viding prophylaxis to exposed students and staff during the
CONTAIN phase of the pandemic (H1N1) 2009 influenza
outbreak in NSW, Australia. Key elements of the success of
the clinic included implemen tation of infection control
measures, and isolation of cases and quarantining of close
contacts, who may have been infectious; the availability of
a pharmacist to assist in accurately dispensing suspension
medication; deployment of experienced public health staff
at short notice, and provision of accurate information to
staff, school children and families attending the clinic.
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Australian health authorities have for many years under-
taken extensive planning for an influenza pandemic. The
Australian approach to pandemic influenza has always had
as its centrepiece the goals of delay and containment of
spread through border control coupled with the active
follow-up of early cases, their isolation and treatment with
oseltamivir, together with the quarantining and prophyl-
axis of close contacts of those cases. For the success of
these plans, importance was attached to the timely identi-
fication of early cases, both those arriving from affected
areas overseas, and those arising from early local trans-
mission. Implicit in the plans was the existence of efficient
and high capacity mechanisms to effect the public health
control measures of isolation, quarantine and antiviral
treatment or prophylaxis for each case or contact.1
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In April 2009, a new influenza A virus (pandemic [H1N1]
2009 influenza) was isolated in California2 and subse-
quently linked to earlier cases of respiratory illness begin-
ning in March in Mexico City and February in Veracruz.3,4

On 27 April the World Health Organization (WHO)
declared pandemic phase 4. Within a matter of weeks the
virus was known to have spread to at least two other coun-
tries. On 25 April, in response, the NSW Department of
Health opened its Public Health Emergency Operations
Centre (PHEOC) and on 28 April announced the com-
mencement of the DELAY phase of the National
Pandemic Action Plan. Three weeks later, sustained com-
munity transmission of the virus within Australia was con-
firmed, and on 22 May a move to the CONTAIN phase
was announced nationally. On 17 June, less than 2 weeks
later, Australia moved to the PROTECT phase, which had
not been foreshadowed in prior plans. There were signifi-
cant differences in the public health surveillance objec-
tives and response mechanisms for each of these phases.

In this article we examine whether NSW public health sur-
veillance systems provided the information required to
effectively drive public health action and inform critical
public health policy decisions during each of these phases.
Our approach to this task is to ask the following questions:
What did we want our surveillance systems to tell us? Did
they tell us what we wanted to know? What was missing or
what could we have done better?

The surveillance systems used during the pandemic
(H1N1) influenza response are described in Box 1. The
surveillance findings for pandemic (H1N1) 2009
influenza in NSW have been reported in detail elsewhere5

and will not be repeated here.

DELAY phase
Case definition
The initial surveillance and control case definition for sus-
pected cases, adopted on 30 April 2009, was: a person with
an acute febrile respiratory illness, with onset within 
7 days of close contact with a person who is a confirmed
or an influenza A-positive suspect case of pandemic
(H1N1) 2009 influenza virus infection; or onset since 15
April 2009 and within 7 days of travel to Mexico, the USA
or Canada. Japan and Panama were added to this list of
affected regions on 23 May, and Chile, Argentina and
greater metropolitan Melbourne were added on 15 June.

10.1071/NB09046

Abstract: Surveillance has a fundamental role
during public health emergencies to provide accu-
rate and relevant information to guide decision
making. For each phase of the NSW response to
the pandemic H1N1 (2009) influenza there were
significant differences in the public health sur-
veillance objectives and response mechanisms.
Consequently each phase placed a different
emphasis on the various sources and types of 
surveillance information which were collected
and reported upon. We examine whether the NSW
public health surveillance systems were able to
inform effective public health management
throughout all phases of the pandemic (H1N1)
2009 influenza.
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Box 1.  Summary of surveillance systems used during the NSW pandemic (H1N1) 2009 influenza response

Surveillance Aim Existing/ Operation Comments
system/tool New (in phases)

Notifiable Monitoring confirmed influenza Existing DELAY Initially no laboratory test specific for the pandemic 
Diseases Database infections in the population strain was available, thus cases not able to be

notified. Existing laboratory notification system
still paper-based. A faster electronic notification
system had been under construction for several
years but was not ready for deployment.

NetEpi To collect demographic,  Existing DELAY, NetEpi software was used at a national level
epidemiolgical, laboratory result CONTAIN and to collate case data from each state and
and public health response PROTECT territory. NSW used its own instance of 
information of all cases and NetEpi. Information recorded was available
contacts presenting with immediately and centrally for analysis. 
influenza-like illness, and to  Information could be recorded in many 
assign case status once known different sites and types of sites, such as 

regional public health units and public 
health laboratories. Changing case 
definitions, delays in disseminating case
definitions and changing policy and data
collection priorities presented the greatest
challenge for managing the system. Most
users found it easy to use, even with
minimal or no training.

Seasonal influenza Collect aggregate data from major Existing DELAY, Initially, no test for the virus although one was
laboratory laboratories on number and results CONTAIN and developed quickly. The two main public sector
surveillance of respiratory viruses tested PROTECT laboratories involved became rapidly overwhelmed.

Emergency Twice daily assessment of the Existing DELAY, In DELAY and CONTAIN phases the ED
Department (ED) number of ED presentations CONTAIN and data was influenced by the public health
surveillance with an assigned diagnosis of PROTECT response which advised people who may

general respiratory illness have been exposed to the virus to attend
EDs, even if not unwell. Media
attention may have influenced the 
propensity of clinicians to use the 
influenza-like illness diagnosis. Was useful 
in later stages for assessing activity at the 
population level, although media advice 
was for people to attend EDs rather than 
GPs. Therefore, results may have been 
somewhat biased. On the other hand, given 
the inconvenience of attending a hospital, 
people may have been reluctant to go to a 
hospital unless their symptoms justified it.

Airport arrival Assessment of all incoming New DELAY and Reliant on people having symptoms at 
screening overseas passengers for CONTAIN time of arrival and reporting those symptoms. 

influenza-like illness Due to the overall mildness of disease,
some infected people may not have met the
case definition. People also presented regardless
of whether they had been in affected countries,
therefore increasing the triage workload.

Ambulance Daily assessment of the number of Existing DELAY and As there was not a specific policy relating to
dispatch ambulances being dispatched, CONTAIN use of ambulances at any stage, this may be
surveillance particularly for certain problems the least biased surveillance source.

such as ‘breathing problems’

Influenza clinic Record daily aggregated New PROTECT Diverse patient management information
surveillance influenza clinic activity systems used in clinics meant that there

was some overlap between flu clinic
surveillance and ED surveillance. Difficult to
avoid double counting of patients in both
ED and clinic surveillance systems in some
hospitals.

Intensive care Record daily aggregated New PROTECT In addition, a research-oriented data collection
surveillance influenza-related captured detailed clinical characteristics of 

intensive care unit activity intensive care unit patients.

Pneumonia and Information on all cause mortality Existing, DELAY, Valuable for assessing the severity and impact 
influenza mortality and excess pneumonia and enhanced to CONTAIN and of the epidemic.
surveillance influenza deaths from the provide data PROTECT

NSW Registry of Births, Deaths updates
and Marriages

General practitioner Aggregate information New PROTECT This was never planned for and was developed
sentinel surveillance on the number of people over a two week period. It was in hindsight 
(GPSS) with influenza-like established too late. However, the GPSS did 

illness presenting to highlight an ability to capture community 
‘sentinel’ GPs, with a spread and severity. Further evaluation is 
subset of patients tested required to determine the usefulness of such 
for influenza a surveillance system.

Absentee data Provided data on workers  New PROTECT Further evaluation required.
surveillance absent for more than 3 days 

from a large, widely 
geographically distributed,  
non-health sector organisation
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Surveillance methods used
Border screening

The primary method for operationalising this case defini-
tion during the DELAY phase was through the use of
border health declaration cards, first issued on 6 May to
incoming international aircraft passengers who were
required to self-declare symptoms and relevant potential
exposures. Thermal imaging scanners had also been intro-
duced at all international airports in Australia and were
used to detect passengers with a raised temperature.
Sydney International Airport handles an average of 4000
passengers each hour,6 making the individual clinical
assessment of every incoming passenger infeasible.
Incoming passengers who self-declared symptoms or 
relevant exposure, and passengers who were detected by
thermal imaging scanners were assessed at the airport by
public health staff to determine whether they met the case
definition. If they did, nose and throat swabs were taken,
followed by home isolation of the case and quarantine of
close contacts until the diagnosis was excluded based on a
negative swab result or until the potentially infectious
period had passed.

Extensive media warnings for the general public were also
issued asking people who had symptoms to call their local
doctor and if necessary, were referred to an Emergency
Department for assessment.

During the DELAY and CONTAIN phases, the relevant
identifying, demographic, exposure and health assessment
data were captured in real time in NetEpi,7 using wireless
internet connectivity available at the airport. NetEpi was
also used to record epidemiological, laboratory result and
case management details of both suspected and confirmed
cases of pandemic (H1N1) 2009 influenza, as well as rel-
evant details of their close contacts.

NetEpi is an open-source, web-based database system
designed for public health response and fieldwork, which
was originally developed by NSW Health in response to
the global severe acute respiratory syndrome (SARS) epi-
demic in 2003. It has been incrementally enhanced and
refined since then. It allows several hundred authorised
personnel in many locations to simultaneously enter and
update person-based epidemiological and public health
response information in a single, shared database, thus
providing instant access to the most recent data at all
times. During later response phases, when quarantining of
contacts ceased, only the details of confirmed cases were
captured.

Public health real-time emergency department
surveillance system

The public health real-time emergency department sur-
veillance system (PHREDSS) was used throughout the
response to pandemic (H1N1) 2009 influenza to provide

the number of presentations to emergency departments
with an influenza like illness. PHREDSS is an existing
electronic, syndromic surveillance system which receives
and analyses data from the clinical information systems of
52 hospital emergency departments across NSW in near
real time. A summary report was produced each day of
possible H1N1cases which was then sent to public health
units to investigate.

Laboratory surveillance
The existing laboratory surveillance system provided data
on the total number of respiratory samples tested and total
samples positive for pandemic (H1N1) 2009 influenza.
These data were entered onto NetEpi and were available to
all public health staff. Entering results directly into NetEpi
allowed for enhanced management of cases and contacts
who were under quarantine. Laboratory surveillance has
been described in detail in this issue by Adamson and col-
leagues (pp. 36–38).

Outcome of DELAY phase surveillance
During the DELAY phase, from 28 April to 22 May, there
were 599 incoming passengers assessed at the airport: of
these, 43 met the suspect case definition and were entered
into NetEpi and placed in isolation. During the same
period, details of approximately 280 additional people
who also met the suspect case criteria were notified from
various sources in the community, including general prac-
titioners (GPs), emergency departments and via a NSW
Health enquiry line/call centre, which also used NetEpi to
capture the details of callers. Approximately 40 people
who were close contacts of suspect cases were placed in
quarantine during this phase, at least until laboratory
results cleared the relevant cases.

In retrospect, the number of incoming air passengers who
met the case definition during the DELAY phase appears
small. It is unclear whether very few incoming passengers
had the infection during this early phase; whether passen-
gers with the infection were failing to declare symptoms or
recent travel to affected countries, or both; or whether the
case definition itself was overly restrictive. In particular,
the case definition required a measured fever of 38°C, or
a good history of fever.8 It has been reported recently that
only a minority of subjects infected experimentally with
seasonal influenza viruses develop fever,9 and during the
DELAY phase, a WHO report from a school outbreak in
Canada suggested that fever was not a defining character-
istic of infection by the pandemic virus.10

An example of an alternative approach to surveillance and
containment is offered by the handling of the arrival of the
Pacific Dawn cruise ship in Sydney, as reported in greater
detail by Binns and co-authors in this issue (pp. 10–15).
In brief, an outbreak of respiratory illness onboard this

Reflections on public health surveillance of pandemic (H1N1) 2009 influenza in NSW
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ship was, post disembarkation in Sydney, identified as
pandemic (H1N1) 2009 influenza, and an extraordinary
effort was made to prevent further spread of the virus by
any of the 3000 passengers and crew. The steps taken
included voluntary home isolation or quarantine for 7 days
of all ship passengers and crew, with daily automated tele-
phone follow-up to encourage the reporting of symptoms
of any illness. Close contacts of all suspected and pre-
sumed cases, and of 62 confirmed cases, were also quar-
antined. This response was extremely resource-intensive,
but was also extremely successful in preventing transmis-
sion to the wider community.

Application of a public health response, at this level of
intensity, at short notice, to a significant fraction of incom-
ing air passengers would not be feasible due to the size of
the standing public health workforce and the laboratory
capacity required. However, the surveillance and response
information management tools proved to be scalable, and
with further development could potentially help co-ordinate
the actions of the massive workforce required.

CONTAIN phase
The Communicable Diseases Network of Australia
(CDNA) Guidelines for the CONTAIN phase11 stated that
the surveillance objectives were:

• to delay the onset and contain the extent of an H1N1
influenza 2009 epidemic, and thereby provide
additional time for the development and
administration of a vaccine to the community.
Containment depends on:
– the rapid identification, isolation and treatment of

cases, and
– the rapid identification, prophylaxis, quarantine and

monitoring of contacts.
• to provide information about effective control and

prevention measures, based on:
– data gathered on the natural history of the disease,

and factors that influence outcome, and
– the epidemiology of pandemic (H1N1) 2009

influenza in Australia.

As in the DELAY phase, these surveillance objectives
were operationalised in the form of a suspect case defini-
tion which then drove clinical assessment, laboratory
testing, and case registration in NetEpi. This surveillance
activity in turn informed the public health actions of isola-
tion, quarantine and, to a lesser extent, school-based inter-
ventions.

Case definition
The suspect case definition employed was relatively
unchanged from the DELAY phase. By this stage the case
definition had been expanded to include contacts with a
confirmed case with more minor symptoms. As previously

noted, as the number of cases in Victoria increased in June,
the case definition was again changed to include travellers
returning from Greater Metropolitan Melbourne.

Limitations of the case definition
The case definition did not account for the possibility of
new introductions of the virus from other countries, nor
for possible early community transmission – that is,
second or later generation cases which had no connection
with overseas travel. This would have required a suspect-
case definition without any necessary reference to over-
seas travel, allied with a suitably specific, sensitive and
rapid method of diagnosis, and backed by sufficient clini-
cal assessment and laboratory capacity. To effectively
contain (aside from the DELAY phase goal of isolation or
quarantine post arrival), we needed to detect very early
community transmission. However, the case definitions
for the CONTAIN phase sought to detect imported cases
rather than detecting early transmission in the community.
As mentioned, there were good reasons for this approach,
but nevertheless there was a mismatch between the goals
for the CONTAIN phase and the case definition actually
used. This was, however, unlikely to have had much
impact on the epidemic in NSW, since the case definition
was also unable to detect infectious people who had no
symptoms regardless of their place of origin. Although, in
recognition of the potential for community transmission
occurring in NSW, sentinel surveillance for cases present-
ing at emergency departments (PHREDSS) with an
influenza-like illness without overseas travel was already
in place and being actively monitored.

Community transmission was first reported by GPs in
Victoria and then South Australia.12,13 In NSW, advice to
suspect cases was that they should call their GP or self-
present to emergency departments rather than presenting
to GPs’ surgeries.14 The reasons for advocating this
approach were to discourage the inappropriate collection
of swabs as there were scarce laboratory resources, and to
protect GPs and practice staff from infection. However,
this did not stop GPs from requesting tests for influenza
and the volume of tests ordered by GPs was two-fold
greater than that ordered by emergency departments.4

Surveillance methods used
The surveillance systems put in place for the DELAY
phase were continued during the CONTAIN phase and
public health responses focused on tracing cases in the
community linked to cases who had travelled, resulting in
containment efforts in schools and community settings.
The CONTAIN phase lasted a little under 4 weeks, before
the PROTECT phase began.

Mapping where cases lived
During the CONTAIN phase, for the first time ever in
NSW, the addresses of cases were geocoded (assigned to
exact geographical co-ordinates) in near real time, counts
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of cases aggregated in small areas (Census Collector
Districts of about 200 households each, much smaller than
postcode or local government areas) and the results made
available via an internal web page to authorised personnel
as animated high-resolution time-series maps viewable
with the popular and free Google Earth software. All these
steps were entirely automated, running several times each
day without intervention. The animated maps showed the
appearance of sporadic cases across NSW, and also
showed clear evidence of gradual local spread between
contiguous Collector Districts in several locations across
rural and regional NSW and in the Sydney metropolitan
area. There is potential for such high-resolution, near real-
time information to help target surveillance and response
efforts more precisely. A future challenge will be to inte-
grate this type of very detailed surveillance information
into core public health practice.

PROTECT phase
Case definition
The focus for the PROTECT phase was identifying people
who were at greatest risk of severe infection with the aim
of providing medical care and interventions to prevent
poor outcomes. These were people with: chronic respira-
tory symptoms, pregnant women, people with morbid
obesity, Indigenous people, patients with moderate-to-
severe disease with rapid deterioration; and people who
had chronic respiratory conditions, cardiac disease,
chronic metabolic disease, chronic renal and liver disease,
haemoglobinopathies, immunosuppression or chronic
neurological conditions. These people were advised to go
to emergency departments for assessment.

People who reported only mild symptoms, and who did
not meet the vulnerable group criteria were advised to stay
at home until better and to consult their local doctor if
needed.

In response to evidence of widespread community trans-
mission in Victoria and later elsewhere, a number of meas-
ures were discontinued in the PROTECT phase: border
screening was abandoned, quarantining of contacts ceased,
and laboratory confirmation and treatment of pandemic
influenza was reserved for those with severe illness or pre-
disposing underlying conditions. To better use laboratory
resources, testing was primarily recommended when it
would directly affect patient management or for sentinel
surveillance (e.g. GPs and patients admitted to hospitals).

Surveillance methods used
Surveillance of hospital presentations

In order to measure community spread of clinically-
detectable pandemic (H1N1) 2009 infection, different sur-
veillance strategies were needed. PHREDSS continued to
be a vital source of surveillance information. It was antici-
pated that during the PROTECT phase, people with more

severe illness would attend emergency departments and
thus be captured by the existing emergency department
surveillance mechanism.

Influenza clinics
In pre-pandemic planning, flu clinics were to have been
the primary point of contact with the health-care system,
and thus the main point of collection for surveillance and
monitoring information. However, due to the relatively
mild nature of the disease, flu clinics tended to see only an
intermittent overflow of patients who presented to emer-
gency departments. Planning had envisaged that a stan-
dardised set of data items would be collected about each
flu clinic patient, and these data would be collated and
analysed promptly to inform health system planning and
response. In reality, although a standard paper-based data
collection form was made available for use by flu clinics,
no mechanism was established to collect the data recorded,
and analysis of the data was only able to proceed several
months later. However, a web-based system (‘FluPut’) was
successfully established at very short notice to collect
daily throughput data from each flu clinic. Data included:
whether the clinic was operating, and if so, the total
number of patients assessed, the proportion referred to
emergency departments or for admission, and the number
of courses of oseltamivir dispensed.

Intensive care surveillance
Although the disease proved to be relatively mild in most of
those with infection, anecdotal reports indicated that inten-
sive care units (ICUs) were caring for an extraordinarily
large number of relatively young patients, many of them
pregnant, with severe and very rapidly progressing respira-
tory failure requiring advanced mechanical ventilatory
support or even extra-corporeal membrane oxygenation
(ECMO). The need for surveillance capabilities for sicker
patients admitted to hospital wards and ICUs had been antic-
ipated in pre-pandemic planning, but mechanisms to collect
such data in a timely fashion had not been established. An
existing near real-time general and ICU-bed occupancy
monitoring system did not collect adequate information
describing the reason for admission to allow influenza
patients to be distinguished from all other patients.

However, a new web-based system to collect a daily aggre-
gate census of the numbers of patients admitted to each
NSW ICU with influenza and influenza-related complica-
tions, as well as numbers of pregnant patients and patients
requiring ECMO support was found to be valuable. A sep-
arate existing register, established and operated by the
Australia and New Zealand Intensive Care Society, was
used to collect clinical information on ICU patients with
confirmed influenza.

Paediatric hospital surveillance
A similar clinical register of children admitted to the three
children’s hospitals in NSW was also established. Clinical
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information and follow-up outcome information was col-
lected by a small team of nurses at each hospital for all
patients admitted with a laboratory-confirmed test of
influenza.

Deaths
Deaths data were available by direct follow-up of hospi-
talised cases, from information supplied by NSW coroners
and from death certificate data. The surveillance of death
certificates uses the medical certificate cause of death
information from the NSW Registry of Births, Deaths and
Marriages to assess all-cause mortality and excess pneu-
monia and influenza deaths due to circulating influenza
viruses.

General practice-based surveillance
Given the relatively mild nature of the disease, and public
health messages that encouraged people with mild symp-
toms to remain at home, it was necessary to rapidly insti-
tute some additional forms of surveillance data in order 
to address otherwise very limited knowledge of the level
of illness and degree of spread in the wider community. A
GP sentinel surveillance system covering approximately 
30 practices was established in just 2 weeks during July.
The principle behind sentinel surveillance is that collec-
tion of data by a relatively small number of GPs is able to
provide a representation of the number of people attending
their GP. Selected general practices across NSW were
invited by local public health units to participate in limited
data collection. Each participating practice recorded the
total number of patients and the number presenting with
influenza-like illness on a selected day each week. Of the
660 patients who attended one of the participating GPs,
140 had a nose and throat swab collected. These data were
collated using NetEpi.

This surveillance system revealed that at its peak in the
third week of July, approximately 10% of all presentations
to participating GPs were for influenza-like illnesses, and
nearly one-third of the swabs taken from these patients
confirmed infection with pandemic (H1N1) 2009
influenza. In the final week of July and the first week of
August, the GP sentinel surveillance system data showed
a dramatic drop in influenza presentations, which was mir-
rored by a slower but nevertheless pronounced drop in pre-
sentations to emergency departments and flu clinics.

Work place surveillance
Arrangements were also made for a major Australian
employer with a very large and distributed workforce to
forward daily counts of workers absent for more than 3
days, by postcode of place of employment. Because of the
restriction on days absent, this reporting appears to show
the incidence of somewhat more serious illness-causing
longer absence. It is also restricted to the working age 
population. Within those constraints, 2009 information

suggested a similar degree of absenteeism to the 2007 sea-
sonal influenza epidemic. This information source needs
further evaluation over a longer period.

A role for record linkage
Record linkage (matching) between the surveillance and
laboratory test data contained in the NetEpi database, and
non-real-time data on hospital-admitted patients, death
certificates and the clinical registers mentioned above was
carried out. During future public health emergencies, it
would be both feasible and desirable to carry out such
matching and consolidation of data about individuals from
multiple data sources on a continuous and near real-time
basis.

Discussion
Each phase of the pandemic response placed a different
emphasis on the various sources and types of surveillance
information which were collected and reported upon: in
the DELAY phase, border surveillance and control were
deemed most important, while also maintaining vigilance
for signs of local community transmission. During the
CONTAIN phase, rapid identification of and response to
localised outbreaks were paramount, and during the
PROTECT phase, the primary requirement was monitor-
ing the impact of the virus on the health-care system, par-
ticularly the demand for scarce and highly specialised ICU
treatment facilities. Throughout there was a need to gauge
the spread of pandemic virus infection in the wider com-
munity, and the impact the illness caused on the workforce
and other aspects of societal function.

In the initial DELAY and CONTAIN phases, particularly
before tests specific for the pandemic virus were devel-
oped, a reliable case definition was of paramount impor-
tance. The case definition initially only allowed for
identification of cases coming into the country; it was later
adapted to include the possibility of community transmis-
sion. Throughout all phases, case definitions required the
presence of fever in the absence of clear contact with con-
firmed cases. However, relaxation of these case defini-
tions would have resulted in many hundreds more suspect
cases, all of whom would have required follow-up.

Communication of surveillance findings remains a chal-
lenge. High-level decision makers typically require only
high-level summary information, except when dealing
with specific issues, when they tend to need highly
detailed information about specific issues. Conversely,
those responsible for managing smaller regions or more
specific aspects of the public health response require
summary information at much higher levels of granular-
ity, while those implementing public health interventions
tend to need highly-detailed operational ‘line listing’
reports, rather than aggregated information. Distribution
of such low-level, disaggregated information also carries
privacy concerns, and it is necessary to ensure that only
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those staff with a need to know have access to such 
information.

No single form of situation report can simultaneously
satisfy all these requirements, and thus communication of
surveillance information must be able to be tailored to
each recipient’s needs. Currently available web technolo-
gies, many of them originally developed to facilitate social
networking, could be adapted for such purposes. However,
implicit in such an approach is the need to automate 
surveillance reporting as far as possible. This remains a
challenge, with the majority of public health emergency
situation reports still being assembled by hand. Automatic
reporting takes time and very high-level skills to establish,
and may not be able to adapt to rapidly changing require-
ments with sufficient speed. The solution is to develop
mechanisms and tools which make the setting up and mod-
ification of automated reporting and analysis of surveil-
lance data much faster and easier than it is at present, and
to ensure that a skilled cadre of staff familiar with these
tools is always available.

Conclusion
Despite the relatively mild nature of the disease which the
pandemic (H1N1) 2009 influenza virus caused in most
people, and despite some as yet unmet challenges in the
way surveillance is carried out in public health emergen-
cies, there were good returns on the effort and resources
invested in planning and capability development prior to
and during the emergency. For the first time, we demon-
strated that it was possible to organise and effectively
orchestrate a large-scale response to a public health emer-
gency, and that that response was effective in delaying and
containing the spread of a highly communicable disease. It
is important that we continue to make appropriate and sus-
tained investments in public health surveillance, to close
the gaps identified during the 2009 influenza pandemic,
and to consolidate gains already made. This is important
because there will inevitably be other major threats to 
the public health.
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Responding to pandemic (H1N1) 2009
influenza in Aboriginal communities in NSW
through collaboration between NSW Health
and the Aboriginal community-controlled
health sector

Abstract: As a vulnerable population, Aboriginal
people in NSW were thought likely to be at
more risk of serious illness from pandemic
(H1N1) 2009 influenza than non-Aboriginal people.
As such, the importance of consulting with
Aboriginal people and communities was recog-
nised early in the pandemic. This consultation was
to enable key messages to be disseminated appro-
priately and to facilitate access to health care.
Key stakeholders in the response were the NSW
Department of Health, Area Health Services, the
NSW Aboriginal Health and Medical Research
Council, and Aboriginal Community Controlled
Health Services. Regular teleconferences between
the key stakeholders facilitated the flow of infor-
mation and assisted with the identification of
issues. A consultation process between Hunter
New England Area Health Service and six
Aboriginal communities helped inform the devel-
opment of resources as well as the planning and
delivery of pandemic-related services.

Aboriginal people were four times more likely to
be admitted to hospital with pandemic (H1N1)
2009 influenza than non-Aboriginal people.

Sian RudgeA,C and Peter D. MasseyB

ACentre for Aboriginal Health, NSW Department of Health
BHunter New England Area Health Service
CCorresponding author. Email: sian.rudge@doh.health.
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Pandemic (H1N1) 2009 influenza poses a risk to the
health of Aboriginal people and communities in NSW. The
disease is more infectious then seasonal influenza1 and can
cause severe illness and death. Many of the health condi-
tions associated with influenza complications are more
common among Aboriginal people.2 Aboriginal commu-
nities have suffered more than other communities in past
pandemics.3 Initial data for this pandemic from several
countries showed increased rates of hospitalisation and
deaths associated with H1N1 in Indigenous populations.4,5

As such, there was an awareness within NSW Health and
the NSW Aboriginal Health and Medical Research
Council (AH&MRC) at the beginning of the pandemic of
the importance of ensuring that important messages were
communicated appropriately and access to care facilitated.
The engagement of Aboriginal people and services in the
development and implementation of pandemic responses
has been an essential part of the public health response.

This article describes: the epidemiology of the pandemic
(H1N1) 2009 influenza among Aboriginal people in NSW;
the collaboration between NSW Health and the Aboriginal
community-controlled health sector to develop an appro-
priate response to protect Aboriginal people; the consulta-
tion process between the Hunter New England Area
Health Service and local Aboriginal communities; and the
application of an emergency management framework to
manage a pandemic within Aboriginal communities.

Pandemic (H1N1) 2009 influenza
in Aboriginal people in NSW
Methods
Information on people with pandemic (H1N1) 2009
influenza was collected by NSW Health public health
units and collated through NetEpi, the web-based NSW
Health surveillance and outbreak data collection system.6

With the national move to the PROTECT phase of the

10.1071/NB09040
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public health response, the focus of testing shifted to
people who were hospitalised with influenza-like illness.
Consequently reported numbers of confirmed cases
describe only a proportion of the total number of people
who were infected with pandemic influenza. The rate of
hospitalisation associated with the pandemic however,
provides a more accurate indication of the epidemiology
and spread of pandemic (H1N1) 2009 influenza. The
NSW public health network investigated Aboriginal status
and risk factors on all admissions through inpatient data
systems and direct contact with families and the person’s
medical officer.

Results
A total of 1214 people were hospitalised in NSW with pan-
demic (H1N1) 2009 influenza to 31 August 2009, includ-
ing 225 people admitted to intensive care units (ICUs).
Aboriginal status was reported for 93.2% (n � 1131) of
people hospitalised; 90.2% (n � 203) of ICU admissions;
and for 93.8% (n � 45) of pandemic influenza-related
deaths. Of those admitted to hospital, 96 (7.8%) identified
as Aboriginal and/or Torres Strait Islander. The rate ratios
for admission to hospital, admission to ICUs and death
were higher in the Aboriginal population compared with
the non-Aboriginal population in NSW (Table 1).

Aboriginal people hospitalised with pandemic (H1N1)
2009 influenza were younger than non-Aboriginal people
(median age of 24.5 years compared with 31.7 years). The
ratio of males to females was similar for Aboriginal and
non-Aboriginal people admitted to hospital.

While risk factor data were incomplete, 72 (75%)
Aboriginal people hospitalised with pandemic (H1N1)
2009 influenza were reported to have known risk factors.
Risk factors reported in the Aboriginal people admitted to
hospital included: asthma; chronic obstructive pulmonary
disease; chronic diseases of the heart, liver and kidneys;
diabetes, neurological disease and smoking; pregnancy
and recent delivery; and other morbidities. Twenty-four

Aboriginal people admitted to hospital had no underlying
risk factors reported. Risk factor data for non-Aboriginal
people hospitalised in NSW have not yet been published.

Collaboration between NSW Health and
the Aboriginal community-controlled health
sector to control pandemic (H1N1) 2009
influenza
Some of the challenges of managing the influenza pan-
demic in Aboriginal communities are illustrated by the
case study presented in Box 1.

The AH&MRC, Aboriginal Community Controlled Health
Services (ACCHSs), and NSW Department of Health and
area health services (AHSs) were key partners during the
response to and recovery from the pandemic. While rela-
tionships existed between these partners before the 
pandemic, the urgency created by the response to the pan-
demic required a rapid development or strengthening of
these relationships.

Table 1.   Confirmed cases of pandemic (H1N1) 2009 influenza for Aboriginal1 and non-Aboriginal people in NSW
to 31 August2 2009

Outcome Aboriginal Non-Aboriginal Rate ratio of Standardised

People Crude rate People Crude rate Aboriginal to non- morbidity or

n per 100 000 n per 100 000 Aboriginal people mortality ratio

Admitted to hospital 96 62.6 1035 15.0 4.2 3.2

Admitted to intensive 14 9.1 189 2.3 3.9 4.0
care unit3

Died 5 3.3 40 0.6 5.6 4.5

1Aboriginal refers to Aboriginal or Torres Strait Islander people.
2As reported to 21 September 2009.
3Source: INFINITE study register, Australian and New Zealand Intensive Care Research Centre, Monash University, Melbourne.

Box 1.  Case summary*

Harry is a middle-aged Aboriginal man from an isolated
community in NSW. He works in the community and
seldom leaves town. Harry shares a small three bedroom
house with his wife, his two sons, their partners and six
grandchildren. Harry has a chronic lung disease but is
otherwise in reasonable health. He developed a fever in
mid-July and his usual cough got worse. Harry waited 3
days until the weekly visit by the doctor to the community.
By this time Harry was quite sick with shortness of breath
and fatigue and was transferred by ambulance to the
hospital two towns away. His condition became worse and
he required ventilation and management in an intensive
care unit located more than 8 hours drive from his home.
He was diagnosed with pandemic (H1N1) 2009 influenza
and eventually recovered. In the meantime, 70 other people
from Harry’s community were sick with pandemic (H1N1)
influenza 2009.

*Some details have been changed to ensure confidentiality.
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In NSW regular teleconferences between the partners
were established early in the response to the pandemic.
These were found to be valuable in supporting the part-
nership, determining the priority issues, identifying gaps
in communication, and developing and making available
common resources. Within the NSW Department of Health,
the teleconferences were initiated and lead by the Chief
Health Officer. A liaison officer role was established to:
facilitate information flow between the key partners; iden-
tify and follow-up with issues related to anti-influenza
medication orders; and assist with the preparation and
dissemination of resources and messages for Aboriginal
people and health services.

Prior to the pandemic public health units in NSW, which
have a direct role in the public health management of
disease outbreaks for the area health services, had differ-
ing levels of engagement with the Aboriginal community-
controlled health sector. Here we focus on the response by
the Hunter New England Area Health Service (HNEAHS),
which has a long-standing relationship with the ACCHSs
that are located within its geographical boundaries.

Consultation process between HNEAHS
and Aboriginal communities
As a result of HNEAHS’s strong, existing partnership con-
cerns associated with controlling pandemic (H1N1) 2009
influenza were able to be gathered through a rapid consul-
tation process with six Aboriginal communities. The com-
munities served by the ACCHSs in Newcastle, Inverell,
Armidale, Taree, Tamworth and Forster were consulted.
Input was gained from stakeholders and key informants in
these communities were approached to participate in the
influenza consultation.

The consultations consisted of focus group discussions
which were included in community activities and group
meetings. The groups were facilitated by at least one
Aboriginal team member. During the focus group infor-
mation was provided about the nature of influenza, its
transmission, and the evolving pandemic. The community
members were then encouraged to talk about potential
issues and solutions.

The consultation identified issues which were subse-
quently grouped into five areas, with a number of poten-
tial solutions:
• local identified ‘go to’ people need to have an

understanding of pandemic influenza. ‘Go to’ people
are local people who are trusted and easily accessed,
and who the community already go to for advice.
They may be health workers who can advise on what
to do in the event of an infectious disease
incident

• information must be presented simply, clearly and
demonstrate respect for local culture

• sick people need to know where to go to get help and
how to get there without infecting others

• infection control messages should be aligned with the
reality of life in Aboriginal communities, and
recognise the importance of attending family and
cultural gatherings

• Aboriginal people need to have a say in how support
is provided.8

This consultation helped inform resource development as
well as the planning and delivery of pandemic-related
services by the AHS. These findings were shared more
widely with the pandemic response key stakeholder group,
and resources were disseminated for use by other AHSs
and ACCHSs.

Managing a pandemic through an emergency
framework with Aboriginal communities
An emergency or disaster response framework offers the
opportunity to address many of the issues associated with
a rapidly emerging disease. Respectful collaboration with
Aboriginal communities is vital in responding in an appro-
priate way to an emergency situation.

The principles that underpin the National Emergency
Strategy for Remote Indigenous Communities, Keeping
our mob safe7 are built around respectful collaboration.
The principles include:
• communication relating to emergency management is

based on culturally friendly language and the use of
different and appropriate communication media for
remote Indigenous communities

• community emergency management plans are
developed in consultation and partnership with remote
Indigenous communities and local governance
structures

• community emergency management in remote
Indigenous communities is included as part of the
mainstream service provision work plans of all
agencies

• flexible models of service delivery are used to meet
the emergency management needs of remote
Indigenous communities.

Although a large part of NSW is classified as being
remote, most of the NSW Aboriginal Australian popula-
tion live in rural, regional and urban NSW. However, many
Aboriginal communities in NSW have community struc-
tures and community-based services that enable the prin-
ciples used in remote areas to be applied.

Further strengthening of collaboration
The response to the pandemic highlighted the strengths
of the existing partnerships between the Aboriginal
community-controlled health sector and NSW Health. The
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response also identified, at a state and AHS level, where
support for both day to day management of public health
issues and public health emergencies could be improved.

The issues identified by the communities in the rapid con-
sultation process with HNEAHS are now forming the
basis of a large national project to reduce the future risk of
pandemic influenza to Aboriginal communities. Funded
by the National Health and Medical Research Council, the
project is using a participatory action research methodol-
ogy to hear from communities and build understanding.
The aims of the project are to: identify barriers to main-
stream management strategies and treatment plans in
communities; develop culturally appropriate and effective
management strategies and treatment plans by consulting
with communities; and share what is found with other
Indigenous communities across Australia.

Conclusion
Aboriginal people were admitted to hospital with pan-
demic (H1N1) 2009 influenza at rates more than four
times higher than non-Aboriginal people. This highlights
the importance of providing a co-ordinated and respectful
response with partners for this vulnerable population.
The rapidly emerging disease required an emergency strat-
egy that was developed in collaboration with Aboriginal
communities.

As a result of the influenza pandemic, engagement
between the NSW Department of Health, AHSs, ACCHSs
and Aboriginal communities has been strengthened. The
strength of this engagement will continue to grow if the
NSW public health network can prioritise this work and
invest in the challenges posed by future public health
emergencies to ensure that public health responses are
effective and sustainable.
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After every influenza pandemic (including the Russian 
of the 1890s and the Spanish influenza of 1918–1919),
learned commentaries have reflected on the clinical pres-
entation of the disease, noting that the great majority of
cases were very mild, so mild that they corresponded
much more to the symptoms of an upper respiratory tract
infection than to an influenza-like illness with fever and
prostration.1 This seems to fly in the face of modern pro-
nouncements such as that by Glass in 2004 that pandemic
flu was more than a ‘perceived threat’ but rather a ‘real
killer’.2

The 2009 H1N1 pandemic appeared to start suddenly in
Mexico; scores of deaths of healthy younger adults were
reported over several weeks. The world’s attention,
however, turned to North America when two related cases
due to the new ‘swine flu’ virus (as it was initially known)
were reported from California. Within 10 days, hundreds
of confirmed cases were reported from the United States
of America (USA), with only one corresponding death.
It became apparent very quickly that the Mexican
epidemic must have been in progress for at least 2 months
to produce enough cases so that so many severe sequelae
could have occurred. Herein lies the double truth: that
most cases of pandemic (H1N1) 2009 influenza world-
wide have been mild but some have been severe. Data
from the Australian and New Zealand intensive care
research project demonstrated far higher rates of adult
admission for viral pneumonitis requiring ventilation, and
in some cases, extra-corporeal membrane oxygenation,
than previously;3,4 paediatric admission rates were double
those for the worst previous influenza season of this
decade which occurred in 2007. Serological testing of the
community will help determine the final attack rate of the
first wave of this pandemic (H1N1) 2009 influenza.5

The response from public health in New South Wales
(NSW) – and in Australia – was prompt and generally
effective. On 28 April 2009 we moved from the ALERT
phase to the DELAY phase, which involved preventing or
delaying entry of the virus into Australia. On 22 May the
phase level was raised to CONTAIN, as it was clear there

Truth, double truth and statistics
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were local outbreaks. Measures taken included high
quality laboratory testing of suspected cases, contact
tracing, treatment with antivirals for proven and suspected
cases, school closures, isolation and strong public health
messages around respiratory etiquette, social distancing,
use of masks and hand washing. The World Health
Organization (WHO) declared on 11 June that the world
had a pandemic on the basis of community spread in at
least one other country in a different WHO region to where
the epidemic began.6 In NSW the peak incidence of
disease occurred during different weeks of June and July
in different parts of NSW, and across Australia there was
about a 7 week gap between the peaks in the different
states and territories, demonstrating the value of reporting
clinical and virological surveillance regionally. Mistakes
may well have been made, but that is to be expected, and
can be used to inform subsequent policy and practice. The
initial response seemed to some to be intense and was
based on pandemic planning for the worst case scenario of
a virus causing a high case fatality rate. As the nature of
the illness was expressed public health policy and practice
evolved, and in June the PROTECT phase was imple-
mented and focused on shielding the vulnerable and
reducing community testing and school closures.

The media gave considerable attention to the unfolding sit-
uation. In the main they behaved as responsible ciphers,
spreading the message regarding respiratory etiquette and
attention to hygiene. As seen with any emerging virus, some
of the popular media focused on the experience of some
severe and exceptional cases and situations. Substantial
attention was focused on a cruise ship that docked in
Sydney with a potentially infected (and infectious) child
onboard.

The 1918 Spanish pandemic did not reach Australia until
January 1919, first reported in Melbourne on 9 January
(presumably because naval quarantine was breached) and
reaching NSW overland by 21 January. The Australian
states had already agreed that once a case of influenza was
diagnosed in a state all traffic with that state would be
suspended until the infection had clearly already spread.
As a consequence, the Premiers of Western Australia and
Tasmania were marooned for a time in Melbourne during
the outbreak.7 In those days there were no antibiotics,
antivirals, intensive care units of any substance or
influenza vaccines, and the public health approaches were
less sophisticated. Even so, analysis of actions taken in
US cities during the Spanish pandemic demonstrated that
co-ordinated, non-pharmacological interventions can
substantially reduce the incidence of the disease and
associated mortality.8
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Given the current era of mass travel, and knowledge about
how influenza is transmitted, traditional border control
measures (such as airport screening, on-site sample col-
lection and laboratory testing) are not a beneficial use of
scarce resources. It is likely that other measures taken to
delay the spread of pandemic (H1N1) 2009 influenza fore-
stalled the peak in the number of cases and limited the
overall size of the epidemic in NSW. Research to confirm
this is keenly awaited.

Vaccination of adults and of children aged older than
9 years, concentrating on vulnerable populations, began at
the end of September using multi-dose vials. Multi-dose
vials have been widely used for influenza and other vac -
cination programs in the USA and elsewhere.9,10 The
ensuing debate regarding the use of multi-dose vials
centred on concerns that medical accidents of the past,
such as in Bundaberg 80 years ago, might be repeated.11

Doctors and nurses responsible for vaccination programs
are now far better trained and use protocols to minimise
the risks associated with multi-dose vials. To further
reduce the risk each multi-dose vial is restricted for use on
one day only. Over 5 million doses were distributed by
early December, although the actual number of doses
administered is certainly less due to inevitable wastage
associated with multi-dose vials.

In retrospect, given that the vaccine was not, and almost
certainly could not, be available until the first wave of the
pandemic was over, and also that there was likely to be
some months before the second wave of cases occurred,
there was perhaps more time than anticipated to both
prepare the medical and general community. There may
have therefore been time to produce large quantities of
vaccine in single, as well as multi-dose vials. The time and
cost required to produce the vaccine in the single-dose
presentation may have been offset by improved profes-
sional support, public confidence and vaccine uptake.
Now that a safe and effective vaccine is widely available,
the herd immunity required to prevent the next wave of
infections can be effective only if vaccines become vacci-
nations.
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A keystone of Australia’s pandemic planning has been the
introduction of a vaccination program as quickly, safely
and effectively as possible after the pandemic strain of
influenza is recognised.1 Since 2003 the Australian
Government has been putting in place sleeper contracts to
ensure that when a pandemic strain of influenza emerged
Australia would be well-placed to acquire a vaccine.

In April 2009, a novel strain of influenza A (H1N1) was
identified. It quickly became apparent that recent seasonal
influenza vaccination was unlikely to provide protection
against this strain2 and a vaccine covering it would be
required. On 28 May 2009 the Australian Government

Pandemic (H1N1) 2009 influenza vaccine
roll-out in NSW

Abstract: The roll-out of the pandemic (H1N1)
2009 influenza vaccine in NSW was significantly
different to that envisaged for a pandemic vaccina-
tion program. Pre-pandemic planning had focused
on the urgent roll-out of a vaccine through mass
vaccination clinics in a time of high demand due to
a virulent influenza virus. Instead the situation was
less urgent, with the vaccine available only after
the peak of incidence of infections in NSW.
Consequently mass vaccination clinics were con-
sidered to be a less appropriate method of deliver-
ing the vaccine than a primary care focused
delivery model. This paper describes the program,
some of the controversies considered during its
roll-out and factors to be considered in planning
for future pandemics.
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placed an order for enough pandemic vaccine to vaccinate
approximately 10 million individuals (20 million doses).3

This paper describes the pre-pandemic planning for
vaccine roll-out, controversies encountered during the
roll-out and initial progress of the roll-out in New South
Wales (NSW).

Pre-pandemic planning
NSW pandemic plans, written in preparation for a more
severe pandemic, consider the use of mass vaccination
clinics an effective method of distributing vaccines to the
population.4 Consequently guidelines were in develop-
ment to assist area health services (AHSs) in delivering
vaccination clinics. The pandemic vaccine was always
likely to be supplied in multi-dose vials due to the
increased speed of production.3 Needles and syringes to
administer a vaccine were stockpiled by the Australian
Government.

Progress during the pandemic
Decisions regarding the supply of the pandemic vaccine
were made early in the pandemic, one month after the
World Health Organization declared an emergency and
well before the disease was established in Australia. It was
correctly anticipated that worldwide demand for the pan-
demic vaccine would outstrip the production capacity of
the vaccine manufacturer. This was despite the pandemic
being characterised as moderate and the World Health
Organization stating that the overwhelming majority of
cases recover with no treatment.5 By August 2009 it
became clear that a vaccine would likely be available only
after the first wave of the pandemic had subsided and 
the rate of admissions for critical care and deaths had
decreased.

Controversies in rolling out this program
Guillain-Barré syndrome
In 1976 the United States of America implemented a large-
scale vacci nation program for a swine-origin influenza
virus.6 Following the roll-out, and particularly in the first
5 weeks after vaccination, a number of people developed
Guillain-Barré syndrome (at a rate of around one case per
100 000 vaccinated).7 This incidence has not been found in
other influenza vaccination programs;8 nevertheless con-
cerns remained that the 2009 H1N1 vaccination program
might lead to an increase in cases of Guillain-Barré syn-
drome in the com munity. In response to these concerns the

10.1071/NB09039
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Australian Technical Advisory Group on Immunisation
released an information sheet about Guillain-Barré syn-
drome and the vaccine, stating that recently there had not
been an increased association between Guillain-Barré
syndrome and influenza vaccination and that vaccination
may, in fact, be protective against the development of
Guillain-Barré syndrome.9

Use of a multi-dose vial
While it has long been documented that multi-dose vials
would be used for a pandemic influenza vaccination program,
the use of the vials in a mild pandemic elicited concern
among health professionals. Several instances of transmis-
sion of infectious diseases, from dates prior to the adoption of
modern infection control practices, were cited as a cause for
concern by infectious disease specialists and subsequently
reported in the media.10 While it is preferrable to use a single-
dose pre-filled syringe, due to the potential infection control
issues, the worldwide demand for the vaccine was such that
taking delivery only in that form would have created a signif-
icant delay in vaccine availability.

The inclusion of thiomersal, a preservative containing
small amounts of mercury, in the multi-dose vial has also
elicited some controversy. While thiomersal has been
removed from most childhood vaccines as a precaution
during a time when it was theorised that it may cause
harmful effects,11 the World Health Organization’s Global
Advisory Committee on Vaccine Safety has concluded
that there is ‘…currently no evidence of mercury toxicity

in infants, children, or adults exposed to thiomersal in 
vaccines’.12

Vaccine program development and roll-out
in NSW, 2009
The moderate nature of the pandemic and the fact that a
vaccine was only available after the rate of infections was
subsiding decreased the need for an urgent roll-out of the
vaccine. Within NSW, representative primary care groups
and AHSs were consulted regarding preferred methods for
vaccine roll-out. Mass vaccination clinics were no longer
considered to be appropriate. Rather, a more usual general
practioner (GP) and Aboriginal Health Service-based
model for delivery of the vaccine was thought to be more
accessible and appropriate.

All AHSs developed plans to deliver the vaccine to health-
care workers, to consider opportunistic vaccination of vul-
nerable patients and to provide assistance in areas where
GP and Aboriginal medical services were less accessible.

Once the vaccine was approved, a dedicated webpage with
training packages for the safe use of multi-dose vials and
a general introduction to the program was uploaded to the
NSW Health website.13 Links to important national docu-
ments and webpages were included.

The program commenced for people aged 10 years and over
on 30 September 2009. This involved the distribution of
hundreds of thousands of doses of the vaccine (n � 664 860)

Figure 1.  Doses of pandemic (H1N1) 2009 influenza vaccine distributed in NSW on week days* by date for the period
23 September–23 October, 2009. 
*Dispatch does not occur on weekends. 
**Authorisation for distribution by the Therapeutic Goods Administration occurred late on 23 September.
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within a 5-day period across NSW. Figure 1 shows the
number of doses delivered between 23 September and 23
October 2009.

A number of enquiries (24) were received at the NSW
Department of Health’s generic email account. The major-
ity were enquiring about gaining access to the vaccine
(Figure 2).

A computer-aided telephone interview as part of the NSW
Health Survey will monitor vaccine uptake within NSW
and NSW Health is working with the Therapeutic Goods
Administration to monitor any adverse events following
H1N1 vaccination. Triage-text searching of emergency
department presentations for persons presenting with pos-
sible adverse reactions is also ongoing.

Future planning
In December 2009 the pandemic vaccine was made avail-
able to children aged from 6 months to 10 years.14 It has
been announced that the 2010 annual influenza vaccina-
tion will contain the pandemic strain, leading to a need for
clear communications to medical practioners regarding
the roles of the pandemic vaccine and the seasonal
influenza vaccine.15

Pandemics in the future
For future pandemics, it will be important to consider:
• how best to build confidence around pandemic

vaccines so that health professionals are comfortable
delivering the vaccination

• how best to communicate to both the health
community and the general public the challenges of
advancing vaccination program planning with limited
available information

• how best to work with the Australian Government and
other partners to balance the resources required to

plan and manage a pandemic vaccination campaign
with those needed by other existing, high-priority
health programs and responses.

Future pandemics may be more severe than that caused by
the current H1N1 virus, resulting in a completely different
approach to a national vaccination program. This possibil-
ity emphasises the importance of building a degree of flex-
ibility into any pandemic response plan.

Acknowledgments
The vaccine roll-out could not have occurred without the hard work
and co-operation of: the Media and Communications Unit and the
Centre for Epidemiology and Research at the NSW Department of
Health; the NSW Health area health services; the Primary Care
Consultation Group for Pandemic Influenza; and the NSW State
Vaccine Distribution Centre.

References
1. Australian Government Department of Health and Ageing.

Part 1 Section 2.4 Protecting the population using vaccination
Australian Health Management Plan for Pandemic Influenza
December 2008.

2. Centers for Disease Control and Prevention (CDC). Serum
cross-reactive antibody response to a novel influenza A
(H1N1) virus after vaccination with seasonal influenza
vaccine. MMWR Morb Mortal Wkly Rep 2009; 58(19):
521–4.

3. Australian Government Department of Health and Ageing.
Media Release. Available from: http://www.healthemergency.
gov.au/internet/healthemergency/publishing.nsf/Content/news-
039 dated 28 May 2009 (Accessed 23 October 2009.)

4. NSW Health. NSW Health Interim Influenza Pandemic Action
Plan. November 2005.

5. World Health Organization. Western Pacific Region Pandemic
(H1N1) 2009 – Overview of the current Pandemic H1N1 2009
situation. http://www.wpro.who.int/health_topics/h1n1/
(Accessed 7 December 2009.)

0

1

2

3

4

5

6

Gen
er

al 
va

cc
ine

en
qu

iry

W
he

re
 ca

n 
yo

u

ge
t v

ac
cin

at
ed

Vac
cin

e 
eli

gib
ilit

y

Sup
ply

 o
f v

ac
cin

e 
to

Aus
tra

lia
ns

 o
ve

rs
ea

s

Req
ue

sti
ng

cli
nic

al 
ad

vic
e

Cor
po

ra
te

va
cc

ina
tio

n

Con
ce

rn
s a

bo
ut

va
cc

ina
tio

n 
pr

og
ra

m

Rep
or

tin
g

sid
e 

ef
fe

cts

Com
pla

int

Type of enquiry

N
um

be
r 

of
 e

nq
ui

rie
s

Figure 2.  Pandemic (H1N1) 2009 influenza vaccination enquiries to the NSW Health email dropbox for the period
1 September–23 October 2009.



Vol. 21(1–2) 2010  NSW Public Health Bulletin     |     35

Pandemic (H1N1) 2009 influenza vaccine roll-out in NSW

6. Sencer DJ, Millar JD. Reflections on the 1976 swine flu
vaccination program. Emerg Infect Dis [serial on the Internet].
2006 Jan. Available from: http://www.cdc.gov/ncidod/
EID/vol12no01/05-1007.htm (Accessed 23 October
2009.)

7. Schonberger LB, Bregman DJ, Sullivan-Bolyai JZ, Keenlyside
RA, Ziegler DW, Retailliau HF et al. Guillain-Barre syndrome
following vaccination in the National Influenza Immunization
Program, United States, 1976–1977. Am J Epidemiol 1979;
110(2): 105–23.

8. Haber P, Sejvar J, Mikaeloff Y, DeStefano F. Vaccines and
Guillain-Barre syndrome. Drug Saf 2009; 32(4): 309–23.
doi:10.2165/00002018-200932040-00005

9. Australian Technical Advisory Group on Immunisation.
ATAGI advice regarding influenza, influenza vaccines and
Guillain-Barré Syndrome (Dated 7 October 2009.)

10. ABC News online. Swine flu vaccine strategy ‘risky’.
Available from: http://abc.gov.au/news/stories/2009/
08/20/2662321.htm (Dated 20 August 2009.)

11. Australian Technical Advisory Group on Immunisation (ATAGI)
advice regarding the use of influenza vaccines containing

thiomersal. Available at: http://www.healthemergency.
gov.au/internet/healthemergency/publishing.nsf/Content/2723
D54E78BF5739CA2576400027E1E9/$File/ATAGI_Thio_
statm%20_091009.pdf (Accessed 22 September 2009.)

12. World Health Organization Global Committee on Vaccine
Safety Thiomersal and vaccines: questions and answers
http://www.who.int/vaccine_safety/topics/thiomersal/
questions/en/index.html (Accessed July 2006.)

13. NSW Department of Health website. Available from:
www.health.nsw.gov.au

14. Therapeutic Goods Administration. Australian Government
Media Release: TGA approves Pandemic (H1N1) 2009
influenza vaccine for use in children aged from 6 months of
age. http://www.tga.gov.au/alerts/medicines/h1n1vaccine2.
htm (Accessed 3 December 2009.)

15. Influenza Specialist Group Influenza Vaccine Composition
2010 accessed online at http://www.influenzaspecialistgroup.
org.au/content/view/70/67/ dated 19 October 2009
(Accessed 3 December 2009.)



36 |     Vol. 21(1–2) 2010  NSW Public Health Bulletin

This report provides an overview of the planning for a lab-
oratory response in an influenza pandemic, the laboratory
response to pandemic (H1N1) 2009 influenza in New
South Wales (NSW), and the lessons to inform a future
response to a large-scale infectious disease emergency.

Pre-pandemic planning
At the onset of the pandemic, national and NSW pandemic
influenza plans were in place or in the final stages of

Lessons from the NSW laboratory response 
to pandemic (H1N1) 2009 influenza

Abstract: Procedures undertaken by NSW Health
in the laboratory response to pandemic (H1N1)
2009 influenza were reviewed to assist planning
for a future infectious disease emergency.
Laboratory plans developed prior to the pandemic
sought rapid detection of pandemic virus in the
early phases of the pandemic response until
demonstration of widespread community trans-
mission, followed then by limited testing when
indicated clinically. As planned, the laboratory
response was based on the Pandemic Influenza
Management System with a web-based outbreak
management tool, NetEpi, as the single public
health database used for cases and test results. This
was found to be effective for tracking specimens
and results, and enhanced the public health
response. The sustained large volume of commu-
nity testing during this mild pandemic had an
adverse effect on the timely delivery of priority
results.
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development.1,2 In these plans, the operations for the labora-
tory response were determined by the phase of the pandemic.
In the early phases (DELAY and early CONTAIN), the goal
was the rapid detection of the pandemic virus using molecu-
lar testing of respiratory specimens, almost universally real-
time polymerase chain reaction (PCR), to delay community
spread by permitting the timely isolation of cases and contact
tracing. After widespread community transmission had been
established, testing in the later phases would then be limited
to assisting clinical management, detecting new outbreaks
and monitoring changes in virus strains.

Managing the response
The planned laboratory response in NSW was based on
the laboratory Pandemic Influenza Management System
(PIMS), together with a web-based outbreak management
tool, NetEpi, as the single database for cases and near real-
time test results to inform the public health response.3

NetEpi provides universal access to real-time results by
authorised public health, laboratory and clinical staff irre-
spective of a laboratory’s information management system
(LIMS).

The nine steps of the PIMS (Box 1) address potential areas
where delays may occur in the laboratory response, from
requesting a test and specimen collection through to a
reported result. These delays mainly occur prior to testing
in the laboratory during processes such as specimen trans-
port and receipt and later during the reporting of the test
result. Testing in the laboratory is not usually associated
with delays as this is commonly automated.

Prioritising testing
The management of suspected pandemic cases in NSW,
including the collection of respiratory specimens for
detection of the influenza virus, was planned to occur in
emergency departments (EDs) and flu clinics, and not in
general practice. This sought to ensure a standardised
approach to requesting testing and the collection of speci-
mens, and also to facilitate the rapid availability of test
results. In the early pandemic phases, requests for
influenza testing and the collection of respiratory speci-
mens were to be authorised by public health or designated
clinicians prior to dispatch, and a dedicated web-based
request form was to be used to show the current case def-
inition, tests and specimens required.

10.1071/NB09041
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In NSW, capability and capacity for initial molecular
testing of respiratory specimens for an influenza pandemic
virus were to be focused on two public reference 
laboratories in Sydney, with additional capability in other
public laboratories to become subsequently serially
involved. There was to be no testing in the private sector.
An audit of laboratory preparedness had been completed
in 2008.

Methods
Procedures undertaken by NSW Health in the laboratory
response to pandemic (H1N1) 2009 influenza were
reviewed. Debriefing meetings with participating labora-
tories and other key stakeholders, including the NSW
public health units, provided useful information about the
response.

Results
In the DELAY phase of the response, respiratory specimen
collection for influenza testing aimed at detecting
imported cases was mainly carried out in EDs and flu
clinics. In the CONTAIN phase, general practioners (GPs)
were then encouraged to collect specimens for influenza
testing for patients outside the pandemic influenza case
definition to increase the sensitivity for detecting commu-
nity transmission. Once widespread community transmis-
sion was established, Australia moved to the PROTECT
phase, with testing for influenza (including the co-circu-
lating influenza A/H3 strain of influenza) targeted at hos-
pitalised patients, and community testing was discouraged
within NSW (except where this was indicated for the clin-
ical management of individual patients).

In the DELAY phase, nucleic acid testing (NAT) was per-
formed solely in the two public reference laboratories using
rapidly developed novel tests. These were evaluated, using
control material from the World Health Organization
(WHO) Collaborating Centre for Reference and Research
on Influenza, for specimen types, and against current
point-of-care and immunofluorescence assays for
influenza. In the CONTAIN and PROTECT phases, as test
numbers increased, six other public laboratories serially

joined the response using commercial assays. Large-scale
rapid antigen testing was also performed in the private
sector in the PROTECT phase. High-volume NAT for a
concurrent pertussis outbreak adversely impacted the
capacity of some laboratories.

Between May–September 2009, 27 060 NAT for influenza
A and B were performed, of which 4230 (16%) were pos-
itive for pandemic (H1N1) 2009 influenza virus. The peak
of the pandemic occurred in NSW in the first week in July;
of 10 208 NAT for influenza A performed between 19 June
and 24 July 2858 (56%) were positive for pandemic
(H1N1) 2009 influenza virus.

A serology (haemagglutination inhibition) test specific 
for pandemic (H1N1) 2009 influenza virus was developed
during the PROTECT phase. It was found useful for retro-
spective diagnosis for patients (particularly those in inten-
sive care) for whom respiratory specimens had not been
collected, were collected too late, were collected from an
inappropriate site (e.g., from the upper rather than lower
respiratory tract), or in whom the diagnosis had not been
made using NAT. It was also used for seroepidemiological
studies.

Nearly all elements of the PIMS were used. During the
DELAY and CONTAIN phases, all cases and their test
results were manually entered into NetEpi, providing a
universal source of data for tracking specimens and the
results of testing irrespective of the laboratory, by direct
access for authorised users, or general access through a
NSW Health results enquiry call centre.

Discussion
The laboratory response to an infectious disease emer-
gency must deliver appropriate and timely test results to
inform public health and clinical management. Testing
should be targeted to particular groups in order to deliver
timely results for the intended management purpose and
conserve resources; targeting will also vary according to
the severity and scale of the disease. The current 2009 pan-
demic has been characterised by mild disease in most

Pre-laboratory
Step 1 Testing authorisation by public health, case entry
into NetEpi → unique case number assigned

Step 2 Specimen collection, � standard web-based 
request form

Step 3 Specimen packaging and dispatch 

Step 4 Specimen transport

Step 5 Specimen tracking

Laboratory
Step 6 Specimen receipt, triage, case entry into laboratory
information management system (LIMS), specimen receipt
recorded in NetEpi

Step 7 Testing, result authorisation, result entry into LIMS
and NetEpi

Step 8 Report result to public health and requesting 
clinician

Step 9 Laboratory communication: public
health/laboratory liaison; situation reports; information to
clinicians

Box 1.  The nine steps of the laboratory Pandemic Influenza Management System in NSW
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people, and by a large and sustained volume of testing by
GPs, particularly in later phases, rather than the planned
focus of testing in the public health sector. While testing of
public health authorised specimens in early phases deliv-
ered timely results, in late CONTAIN and PROTECT
phases the laboratories became overwhelmed by commu-
nity requests not required for public health or clinical 
management.

While NetEpi provided a useful single source of case data
and real-time test results, data entry and reporting by lab-
oratories need to be automated to minimise labour and
improve timeliness, and wider access to results given to
clinicians and pathology services.

Adequate laboratory capability and capacity for an infec-
tious disease emergency may be provided solely by a
limited number of large reference sites, or in conjunction
with multiple smaller sites. In this 2009 pandemic, NAT
was performed initially in two reference laboratories, and
then expanded to six other public laboratories. The advan-
tages of the limited reference sites included expertise in
rapid novel test development, close liaison during devel-
opment of a test with limited quality assurance, provision
of cost-effective large scale equipment, and surge staff
working extended shifts. Disadvantages included non-
routine specimen transport, and lack of real-time result
reporting from their LIMS to new clinicians, although this
would be negated by wider real-time access to NetEpi
results.

The smaller laboratories provided a more rapid local
service, but had limited capacity to develop novel tests,
and needed already validated tests. Some were also
adversely affected by the need to use common equipment
and staff for urgent testing for other pathogens.

Conclusions
The PIMS and NetEpi were effective for tracking speci-
mens and their results. Use of these enhanced the public
health response, but would be improved by automated data
entry and result reporting, with wider access to real-time
results for clinicians and pathology services. The large and
sustained volume of community testing, which continued
into the PROTECT phase despite being discouraged, had a
major impact on timely delivery of results. Future plans
for the laboratory response to an infectious disease emer-
gency need to consider targeted testing in the public and
private health sectors.
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The day-to-day of a busy intensive care unit (ICU) is
complex and challenging; new admissions, long-stay
patients and bureaucratic considerations all demand atten-
tion. The mind is focused, however, when faced with some-
thing new.

Pandemic (H1N1) 2009 influenza was something new.
Almost over one weekend in June 2009,1 ICUs in New
South Wales (NSW) were faced with a set of patients suf-
fering a form of acute severe hypoxemic respiratory
failure that appeared significantly worse than in previous
flu seasons. In addition unlike other flu seasons, ‘a third of
our patients were young or middle-aged adults who neither
were pregnant nor had a known coexisting condition’.1

The severity of the respiratory failure resulted in the
author’s hospital (Royal Prince Alfred Hospital [RPAH]),
a tertiary referral hospital in NSW, receiving referrals for
extra corporeal membrane oxygenation (ECMO). ECMO
is a method of providing oxygen and removing carbon

Pig in a china shop: a personal perspective
of how pandemic (H1N1) 2009 affected
the work of intensive care units in NSW

Abstract: Intensive care support of patients with
severe respiratory failure has improved over recent
years and with improved methods of ventilation
fewer of these patients now die. However despite
these improvements, a significant number of
patients still die with acute respiratory failure. The
outbreak of pandemic (H1N1) 2009 influenza pre-
sented NSW intensive care units with many criti-
cally ill patients with severe acute respiratory
failure. Three case studies and summary data illus-
trate the impact of these patients on intensive care
units services in Australia and New Zealand.
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dioxide in patients whose lungs are so damaged that stan-
dard mechanical ventilation is insufficient. It requires the
insertion of large intravenous catheters, and the circulation
of the patient’s blood through a pump to an artificial lung.
With the development of new equipment, ECMO (which
was previously only offered by large tertiary hospitals) can
now be initiated by specialist teams in smaller facilities
prior to transferring the patient to a tertiary centre for
ongoing management. With this improved method of ven-
tilation, fewer of these patients now die.2 In NSW, RPAH,
St Vincent’s Hospital and the NSW Ambulance Service,
with funding from the NSW Government, have developed
an ECMO Retrieval Service that manages these patient
transfers.3

Over the next 2 months this increase in the number of
patients with severe respiratory failure continued. Two
recent publications describe the experience of ICUs 
in Australia and New Zealand in responding to the 
pandemic.1,3

From June to August 2009, ICUs in Australia and New
Zealand ventilated 722 patients with confirmed H1N1
influenza infection. Of these, 103 died (14.3%). Nine
percent of these patients were pregnant or in the post-
partum period (compared with approximately 1% of the
general population of Australia and New Zealand).1 A total
of 28.6% of patients had a body mass index (BMI) over 35
(compared with approximately 5.3% of the Australian
adult population in 2003).1 The peak percentage of all ICU
beds occupied by H1N1 influenza patients varied by
region across Australia and New Zealand from 9 to 19%.

Of the over 200 ICUs in Australia and New Zealand, only
15 provide ECMO. These units admitted 252 (H1N1) 2009
influenza patients, ventilated 201 and undertook ECMO in
68. Of this sickest group of patients who received ECMO,
14 died (21%).1,4

The effect on the work of the ICU posed by this surge of
patients with acute respiratory failure was dramatic and
tested resources. At RPAH, the Intensive Care Service
managed 31 patients with confirmed pandemic (H1N1)
2009 influenza. Of these, 19 required ECMO.

10.1071/NB09033
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Case studies
Following are three case studies of patients seen by the
RPAH Intensive Care Service that illustrate the severity 
of the illness, the diagnostic problems encountered when
dealing with novel diseases and some of the impacts on
health workers of this outbreak of influenza.

Case 1
Typical of the patients RPAH treated was the third referral
for ECMO, a 37-year-old woman. Her family had been sick
with the flu the week before she presented to her local hos-
pital, short of breath. Her breathing became progressively
worse, with low oxygen (hypoxia) and high carbon dioxide
(hypercapnia) levels in the blood. She required intubation
into her lungs and mechanical ventilation. Over the next
hours her oxygen levels continued to deteriorate despite
progressive increases in the amount of mechanical ventila-
tion she received, reaching a point where it was likely that
the ventilation could potentially damage her lungs.

Consequently she was referred to RPAH for consideration
for ECMO. The ECMO team was mobilised late on a
Saturday afternoon to the referring hospital. The team placed
the vascular access lines and treatment commenced, with a
dramatic improvement in her condition within minutes. Due
to restrictions in transport times, the team had to spend the
night at the referring hospital before she could be transported
to Sydney in a specially-equipped ambulance.

She also required the insertion of a tracheostomy to facil-
itate her mechanical ventilation.

While she was on ECMO her lungs became essentially
unventilatable, with the size of each breath less than the
volume used for a baby.

The course of this patient’s illness was also remarkable for
the length of time it took for her lungs to begin to recover.
After 3 weeks on ECMO her lungs had recovered enough
to allow the removal of ECMO. It took another 2 weeks for
her to be separated from the ventilator. She was discharged
from the ICU to a ward, then to a rehabilitation centre prior
to returning home. At a recent follow-up, apart from some
hair loss, she is very well and is active.

Case 2
A 20-year-old man was referred, his likely contact being a
friend who was suffering from the flu. He was previously
well apart from having a BMI of more than 30. He was
referred to RPAH from interstate and was initiated on
ECMO before being transferred. Initial pernasal swabs
taken at his referring hospital and at RPAH were negative
for H1N1 influenza. A careful repeat sample using bron-
choalveolar lavage collection from his lungs confirmed

(H1N1) 2009 infection and that the initial sampling to be
a false negative finding. This was a problem frequently
encountered during this outbreak of pandemic (H1N1)
2009 influenza, and may reflect either migration of the
viral replication into the lung or poor pernasal sampling
techniques. It is not explained well as yet. This patient
required ECMO for over a week, but was eventually able
to be separated from the extracorporeal support and the
ventilator. He was returned to his referring hospital where
he was eventually discharged well.

Case 3
A male doctor – who had worked the previous week despite
having flu-like symptoms – was admitted to the ICU with
marked hypoxia. It was assumed that he had pandemic
(H1N1) 2009 influenza at his work. He was previously very
fit and recovered following a few days of high dependency
support including high flow oxygen therapy. His physical
debility however caused concern among the staff who
cared for him who identified with a fellow healthcare
worker. Among other things his experience reinforced the
need for the mandatory personal protective regimen which
was highly adhered to. The RPAH Intensive Care Service is
not aware of any staff member who developed pandemic
(H1N1) 2009 influenza from work related exposure.

Conclusion
In Australia, pandemic (H1N1) 2009 influenza placed a sig-
nificant burden on ICU services, and at its peak accounted
for almost 25% of ICU beds. The patients who were most
affected by this new illness were younger than the usual ICU
patients, pregnant or immediately post-partum, or likely 
to have a high BMI. However, ICU services were able to
manage the work load presented and to provide highly
resource-intensive interventions with both excellent sur-
vival rates and excellent health outcomes for these patients.
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On 11 June 2009, the World Health Organization declared
the first human influenza pandemic since 1968–1969. The
responsible virus, pandemic (H1N1) 2009 influenza, is a
novel triple-reassortant influenza A virus, incorporating
avian, swine and human influenza genes.1 The virus is
resistant to the anti-influenza medications, amantadine
and rimantadine, but is generally sensitive to the neu-
raminidase inhibitors, oseltamivir and zanamivir.

Pandemic (H1N1) 2009 influenza infection has proven to be
mild in most cases, severe in some and moderate overall.
Symptoms include those typical of influenza (fever, chills,
cough, sore throat, fatigue and muscle aches). In some 
cases, gastrointestinal symptoms (including vomiting and
diarrhoea) have been reported.

Some people are at increased risk for severe infection,
including those who are pregnant; have chronic lung
disease; are obese; have chronic cardiovascular, haemoto-
logical, renal or hepatic disease; have neurological or meta-
bolic disorders; are immunosuppressed; or are of Aboriginal
or Torres Strait Islander background.

Pandemic (H1N1) 2009 influenza infection peaked in  New
South Wales (NSW) in mid-July 2009. As of 29 July, there
were 3895 laboratory-confirmed cases in NSW, with 21
related deaths. NSW public hospitals reported a total of
846 emergency department admissions and 128 intensive
care unit admissions of patients with confirmed H1N1 as
of 29 July.

Cruise ships
Cruise ships presented a unique challenge to NSW Health
during the public health response to the pandemic.

The Dawn Princess arrived in Sydney on 23 May with a
small number of influenza A-positive passengers.
Australia had just entered the CONTAIN pandemic
response phase, which mandated strong border measures
and tracing of all contacts of confirmed cases. As the ship
had visited Hawaii, an area experiencing community
transmission of pandemic influenza, all passengers and
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crew entered quarantine upon disembarking until the
results of urgent pandemic influenza tests were available.
All results returned a negative result that evening and
quarantine measures were lifted.

The Pacific Dawn, however, had not sailed to any areas
of concern for pandemic (H1N1) 2009 influenza.
Consequently, passengers and crew were allowed to dis-
embark upon arrival in Sydney on 25 May, with two pas-
sengers having returned positive influenza A test results
presumed seasonal influenza. Specimens from four ill pas-
sengers taken onboard the ship were couriered to a labora-
tory for testing, as was routine for all influenza specimens
at that time. The tests of two of these passengers returned
positive for pandemic (H1N1) 2009 influenza.

As a result, that evening all disembarked passengers were
requested to enter home or hotel isolation/quarantine and
to seek medical attention if symptoms developed. A NSW
Health public health practitioner accompanied the Pacific
Dawn on its next voyage and despite two further staff con-
tracting pandemic (H1N1) 2009 influenza, rapid isolation
ensured no passengers from that cruise contracted the
disease.

Overall, 84 Pacific Dawn passengers and crew tested
positive for pandemic (H1N1) 2009 influenza  after the
first voyage. However, due to the co-operation of the pas-
sengers and crew, and compliance with isolation and quar-
antine measures, the outbreak was successfully contained.

Extra-corporeal membrane oxygenation
Veno-venous extra corporeal membrane oxygenation
(ECMO) provides support for patients with severe respira-
tory failure. It involves venous blood from the patient
being accessed from a large central vein (usually the
femoral vein), passed through an oxygenator, and returned
to the central venous system.2

Prior to the pandemic, veno-venous ECMO was used
rarely for treatment of the complications of influenza.
During July 2009, up to 14 people were simultaneously
receiving ECMO treatment for severe respiratory failure
in NSW intensive care units. The length of ECMO treat-
ment ranged from 1 day to several weeks.

As ECMO machines are located in metropolitan Sydney,
transportation of ECMO patients became a critical issue.
A new ECMO Medical Retrieval Service had recently
been established in response. NSW Ambulance helicop-
ters and ambulances were refitted to transport ECMO
patients and medical teams. There are now 43 ECMO
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machines in NSW public hospitals; 25 are designated as
cardiac-specific (veno-arterial ECMO) and 18 as veno-
venous ECMO; however, all 43 can be used for either 
indication.3
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Measles
In late October and early November, three cases of
measles in children who had returned from a school trip 
to Vietnam were investigated by the Public Health Unit 
of Sydney South West Area Health Service. Contacts
exposed in a general practitioner’s surgery were offered
normal human immunoglobulin, and all school and travel
contacts were provided with information on the symptoms
of measles. Three subsequent cases were identified in
local contacts of these cases.

In late November, a woman in her twenties returned from
Thailand with measles. The case was considered infec-
tious during the flight and susceptible contacts were 
provided with information to prevent further spread. No
secondary cases were identified.

There were 19 cases of measles reported in NSW residents
in 2009, compared with 39 cases in 2008. Most cases of
measles in Australia are seen in susceptible travellers and
their contacts. People who were born in or since 1966 who
have not received two doses of a measles vaccine are likely
to be susceptible to measles. Measles vaccine is routinely
given to infants at 12 months and at 4 years, and this
confers long-lasting immunity.

Communicable Diseases Report, NSW,
November and December 2009

For updated information, including data and facts
on specific diseases, visit www.health.nsw.gov.au
and click on Public Health and then Infectious
Diseases. The communicable diseases site is avail-
able at: http://www.health.nsw.gov.au/publichealth/
infectious/index.asp.

Figure 1 and Tables 1 and 2 show reports of com-
municable diseases received through to the end of
November and December 2009 in New South
Wales (NSW).

Communicable Diseases Branch
NSW Department of Health

Hepatitis A
Public Health Units from South East Sydney Illawarra and
Sydney South West Area Health Services investigated two
cases of hepatitis A infection in November. Neither person
had travelled overseas during the incubation periods,
however both reported eating semidried tomatoes in the
weeks before becoming ill with hepatitis A. The people
may have been linked to a large outbreak of hepatitis A
associated with consumption of semidried tomatoes in
Victoria (see: http://hnb.dhs.vic.gov.au/web/pubaff/medrel.
nsf/LinkView/D8172AF758EDF26ECA25764A002574
DE?OpenDocument).

Hepatitis A virus infection causes inflammation of the
liver (hepatitis). Symptoms include feeling unwell, aches
and pains, fever, nausea, lack of appetite, abdominal dis-
comfort, followed by dark urine, pale stools and jaundice
(yellowing of the eyeballs and skin). Illness usually lasts
one to three weeks (although some symptoms can last
longer) and is almost always followed by complete recov-
ery. Hepatitis A infection can be transmitted through con-
taminated food or water, by handling nappies, linen and
towels contaminated with the faeces of an infectious
person or after direct contact (including sexual contact)
with a person in the infectious stage of the illness.

Meningococcal disease
Twelve cases of meningococcal disease were reported in
November and December; three of these (due to
serogroup B meningococcus infection) were associated
with a year 12 formal in Sydney. The Public Health Unit
of South Eastern Sydney Illawarra Area Health Service
investigated this cluster and, after consultation with an
expert panel, established a special clinic to provide clear-
ance antibiotics to other year 12 students. No further
cases emerged.

In previous years, NSW has experienced an increase in
cases around the Christmas and New Year party season,
presumably because of the increase in close mixing of
young people. For example, in 2005 17 cases were
reported in December compared with five cases in
November.

There were 91 cases of meningococcal disease reported in
NSW in 2009, including four deaths. In 2008, there were
80 cases reported and three deaths.



A free vaccine is available for infants at 12 months of age.
Consequently, serogroup C meningococcal disease is now
mainly seen in adults and in unimmunised children. In
NSW this year to date 78% of cases of meningococcal
disease (where serogroup was known) were caused by
serogroup B, for which there is no vaccine.

Pandemic (H1N1) 2009 influenza
Influenza activity in NSW is measured by the number 
of people who present to emergency departments with
influenza-like illness, and the number of patients whose
swabs test positive for H1N1 at diagnostic laboratories.

During November and December, influenza activity in
NSW declined to just above baseline levels. Most cases of
influenza occurring in NSW since May 2009 were due to
pandemic (H1N1) influenza 2009 (the virus formerly
known as swine flu).

For 2009:
• Presentations to emergency departments peaked mid

July with an average of 1300 presentations per week
• 5385 cases with laboratory-confirmed pandemic

(H1N1) 2009 influenza were reported in NSW. As most
people with influenza do not seek or require testing,
this number represents only a small proportion of all
true cases of infection in NSW

• 1430 patients with laboratory-confirmed pandemic
(H1N1) 2009 influenza were reported to have been
admitted to NSW hospitals

• 54 deaths were reported in association with confirmed
pandemic (H1N1) 2009 influenza in NSW.

For more information and resources, please visit NSW
Health’s pandemic influenza (H1N1) 2009 web page:
http://www.emergency.health.nsw.gov.au/swineflu/index.asp.

Brucellosis
A case of brucellosis was reported in November from a
person who reported hunting feral pigs in northern NSW.
Brucellosis is a systemic bacterial disease transmitted 
by direct contact with tissues, blood, urine, vaginal dis-
charges, aborted animal foetuses, and by ingestion of raw
milk and dairy products from infected animals.

Notifications of human brucellosis are rare as the infec-
tion has been eradicated from NSW stock animals.
However cases are occasionally reported in people who
are exposed overseas, or in pig hunters in the north of the
state. There have been four cases reported in NSW in 2009
and one case reported in 2008.

Healthy overseas travel: checklist for travellers
Some infectious diseases and hazards are more common
overseas, especially in less industrialised and tropical

countries. A checklist for travellers to developing coun-
tries and tropical areas of the world include:

Before you travel:
• Find out what diseases are prevalent in your

destination
Check reputable web links (e.g., the US Centers for
Disease Control and Prevention: http://wwwnc.cdc.
gov/travel) and talk to your doctor.

• Update your vaccinations
Regardless of where you go, you might mix with
travellers who carry measles or influenza. Pandemic
influenza vaccine is now available for everyone over
6 months of age, so consider having the vaccine if you
are about to travel. If you were born during or since
1966, make sure that you have had two shots of measles,
mumps and rubella (MMR) vaccine. Measles, hepatitis A,
typhoid and other infectious diseases are more common
in some countries. If you are planning to travel in a
tropical or developing country, you may also need a
hepatitis A, typhoid, yellow fever or other vaccinations.

• Pack your medicines
Plan ahead to make sure you have your medications with
you. Carry a script or doctor’s letter for prescription
medicines to avoid any confusion at Customs.

While travelling:
• Avoid mosquito borne infections

Malaria, dengue fever and other mosquito-borne
infections can be carried by mosquitoes in tropical
areas. Ask your doctor whether you need to take tablets
to protect against malaria. Unfortunately, tablets won’t
stop other mosquito-borne diseases like dengue, so in
affected areas, wear light coloured, long sleeves and
pants, use insect repellent, and you may need a
mosquito net for sleeping.

• Avoid food and water borne diseases
In many developing countries infections carried by
contaminated food or water are very common. Avoid
drinking tap water and ice made from it. Only eat food
that is piping hot or fruit that you have peeled yourself.

• Don’t touch animals
Rabies is common in many parts of the world and is
carried by biting mammals, such as dogs, cats and bats.
Rabies has recently appeared in new places such as
Bali. Do not handle stray and wild animals, and avoid
bites from any animals. If you are bitten or scratched by
an animal, immediately wash the wound thoroughly
with soap and water and seek medical attention.

• Follow safety rules
Injuries are one of the most common hazards for
travellers. The safety rules in Australia also make sense
when you are overseas. Wear a helmet when on a motor
bike or a bicycle, use seat belts in cars, and take extra
care when crossing roads.

44 |     Vol. 21(1–2) 2010  NSW Public Health Bulletin



Vol. 21(1–2) 2010  NSW Public Health Bulletin     |     45

Communicable Diseases Report

Salmonella infections

0
100
200
300
400
500
600

Legionnaires’ disease

L. pneumophila
L. longbeachae

Cryptosporidiosis

0
100
200
300
400
500

0

5

10

15

20

25

Meningococcal disease

Men Gp B Men Gp C
Men other/unk

Gonorrhoea

0
40
80

120
160
200

Hepatitis A

0

20

40

60

80

Arbovirus infections

0
80

160
240
320
400
480

BFV RRV

Pertussis

0
200
400
600
800

1000
1200
1400
1600
1800
2000
2200

0
4
8

12
16
20
24
28
32

Month of onset Month of onset

NSW Population
Male        50%
<5 y           7%
5–24 y     27%
25–64 y   53%
65+ y       13%
Rural       46%  

Oct. 09–Dec. 09

Male        51%
<5 y         49%
5–24 y     25%
25–64 y   26%
65+ y         0%
Rural       65%

Oct. 09–Dec. 09

Male           57%
<5 y              0%
5–24 y        71%
25–64 y      29%
65+ y            0%
Rural            0%

Oct. 09–Dec. 09

Male        44%
<5 y         16%
5–24 y     49%
25–64 y   29%
65+ y         6%
Rural       55%

Oct. 09–Dec. 09

Male        50%
<5 y         25%
5–24 y     28%
25–64 y   37%
65+ y       10%
Rural       31%

Oct. 09–Dec. 09

Male        83%
<5 y           0%
5–24 y     27%
25–64 y   72%
65+ y         1%
Rural       14%

Oct. 09–Dec. 09

Male        44%
<5 y           8%
5–24 y     48%
25–64 y   36%
65+ y         8%
Rural       24%

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Jan. 
 04

Jan. 
 05

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 08

Jan. 
 09

Oct. 09–Dec. 09

Male         48%
<5 y        0.0%
5–24 y      13%
25–64 y    71%
65+ y        16%
Rural        92%

Oct. 09–Dec. 09

Male          80%
<5 y           50%
5–24 y       40%
25–64 y     10%
65+ y           0%
Rural         40%

0
4
8

12
16
20
24

Male         69%
<5 y            0%
5–24 y        0%
25–64 y    41%
65+ y        59%
Rural        41%

Oct. 09–Dec. 09

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 09

Jan. 
 08

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 09

Jan. 
 08

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 09

Jan. 
 08

Jan. 
 04

Jan. 
 05

Jan. 
 06

Jan. 
 07

Jan. 
 09

Jan. 
 08

0

1000
2000

3000

4500

Cases

Gastroenteritis outbreaks in institutions

OutbreaksOct. 09–Dec. 09
All outbreaks     173
Nursing homes    99
Hospitals             39
Child care            28
Schools                 0
Other                     7

S. Other
S. Typhimurium

Measles

Measles lab conf
Measles other

0

50

100

150

Outbreaks
Cases

Figure 1.  Reports of selected communicable diseases, NSW, January 2004 to December 2009, by month of onset.
Preliminary data: case counts in recent months may increase because of reporting delays.
Laboratory-confirmed cases only, except for measles, meningococcal disease and pertussis. 
BFV, Barmah Forest virus infection; RRV, Ross River virus infection; lab conf, laboratory confirmed;
Men Gp C and Gp B, meningococcal disease due to serogroup C and serogroup B infection;
other/unk, other or unknown serogroups.
NB: Multiple series in graphs are stacked, except gastroenteritis outbreaks.
NB: Outbreaks are more likely to be reported by nursing homes and hospitals than by other institutions.
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1 Pandemic (H1N1) 2009 influenza in NSW
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