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pathogens tend to have specific host species, certain
infections tend to be associated with certain animal
species.
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Abstract: Zoonoses of public health significance
may occur in wildlife, livestock or companion
animals, and may be detected by the human or
animal health sectors. Of particular public health
interest are foodborne, arboviral and emerging
zoonoses (known/unknown, endemic/exotic).
A coordinated One Health approach to the management of zoonoses in NSW uses measures
including: mutually agreed intersectoral procedures for detection and response; surveillance
and notification systems for defined endemic and
exotic diseases; joint meetings and exercises to
ensure currency of response plans; and intersectoral communication during a response. This
One Health approach is effective and ensures the
interests of both the human health and animal
health sectors are addressed.

Zoonoses are infectious diseases that are transmissible
between vertebrate animals and humans under natural
conditions.1 Zoonoses are caused by a wide variety of
microorganisms and a subset of zoonotic infections may
have significant public health implications that require a
coordinated approach across human health and animal
health sectors.
People who are exposed to animals at home, at work or
elsewhere tend to be at greatest risk of zoonotic diseases.
Examples of people who are especially at risk of exposure
to zoonotic diseases include veterinarians and veterinary
staff, wildlife officers, zoo keepers, farmers, shooters,
abattoir workers, animal carers and pet owners. Because
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This paper provides an overview of how the human and
animal health sectors work collaboratively in New South
Wales (NSW) to manage zoonoses. Planning for and
responding to zoonotic public health threats and incidents
requires an integrated, intersectoral approach that recognises the interrelationships between humans, animals and
the environment, and the different interests of the sectors.
This is sometimes described as the One Health approach.

Methods
Zoonotic diseases of public health significance in NSW
were identified (Table 1). The arrangements for preparedness, detection, analysis and response activities across both
the human and animal health sectors were compared, with
particular focus on the comparative roles of NSW Health
and the NSW Department of Primary Industries. Local
and statewide strategies for prevention and preparedness,
detection of individual clinical cases and surveillance,
analysis of data, response and control were included.

Results
Management of zoonoses in NSW occurs in both the
human and animal health sectors at the local and state
level using the following strategies (Table 2).

General arrangements
Human health sector
NSW Health, including local health districts, has the
main responsibility for human health issues in NSW,
including zoonotic diseases. The Centre for Health Protection within the Population Health Division oversees both
communicable diseases and environmental health issues.
The Communicable Diseases Branch coordinates surveillance and response activities for statewide infectious
disease issues, including zoonotic diseases, and coordinates policy development.
Operationally, NSW public health units linked with local
health districts detect and respond to local infectious
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DAFF: Department of Agriculture, Fisheries and Forestry. DoH: NSW Department of Health. DoHA: Department of Health and Ageing. DPI: NSW Department of Primary Industries. NAHIS: National Animal Health Information System.
NCIMS: Notifiable Conditions Management System. NEC: Not elsewhere classified. NNDSS: National Notifiable Diseases Surveillance System.

Anthrax
Arbovirus infection (human NEC)
Equine encephalomyelitis
West Nile virus
Barmah Forest virus
Chikungunya virus
Japanese encephalitis virus
Kunjin virus
Murray Valley encephalitis virus
Ross River virus
Bovine spongiform encephalopathy/new variant
Creutzfeldt-Jakob disease
Botulism
Brucellosis – any human infection
Brucella abortus
B. melitensis
B. suis
B. canis
Campylobacteriosis
Chagas disease (Trypanosoma cruzi)
Cysticercosis – porcine, bovine
Cryptosporidiosis
Encephalitides (tick-borne)
Giardiasis
Hendra virus infection
Influenza – human (any)
Avian influenza
Swine influenza
Equine influenza
Leptospirosis
Lyssavirus (NEC)
Australian bat lyssavirus
Rabies
Listeriosis
Menangle virus infection
Nipah virus infection
Ornithosis/Chlamydophilosis
Plague (Yersinia pestis)
Q fever
Rift Valley fever
Salmonellosis
Salmonella Enteritidis in poultry
Severe acute respiratory syndrome
Trichinellosis
Tuberculosis – human (any)
Mycobacterium tuberculosis
M. bovis
M. avium
Tularaemia
Verotoxin-producing Escherichia coli infection (VTEC)
Viral haemorrhagic fever (human NEC)

Disease

Table 1. Zoonoses of public health significance notifiable in NSW by human and/or animal health sectors

• Surveillance – international, national, jurisdictional, local
• Biosecurity – quarantine, infection control, environmental control
• Immunisation

•
•
•
•
•

Investigation
Alert
Operation
Stand down
Recovery

Data collection

Surveillance

NSW

•
•
•
•

Notify other sector in real-time for containment, biosafety, response
Office International des Epizooties notification requirements
Review prevention and preparedness

Notify other sector in real-time for containment, biosafety, response
International Health Regulations notification requirements
Review prevention and preparedness

BioSIRT (national) for livestock (and wildlife via eWHIS)
Laboratory/STARS (national)
Australian Wildlife Health Network database
Australian Registry of Wildlife Health database

• Laboratory submissions
• Targeted/program (e.g. National Arbovirus Monitoring Program,
avian influenza in wild birds, brain submissions for bovine
spongiform encephalopathy)
• Outbreak investigation

• NSW State Disaster Plan (DISPLAN) and subplans: NSW Animal
Health Emergency16 and NSW Environmental Services Functional
Area Plan (Enviroplan)17
• NSW Department of Primary Industries/DPI Prime Facts and
Policies and Procedures
• Office of Environment and Heritage Policy and procedures for
the identification and management of wildlife disease18

• NCIMS (NSW) – real-time for notifiable communicable diseases
outbreaks
• NNDSS (national)

• Syndromic – near real-time PHREDSS, in-patient bed data,
general practitioners (influenza)
• Laboratory – notifiable communicable diseases
• Targeted/program (e.g. arbovirus monitoring, water monitoring)
• Outbreak investigation (e.g. foodborne)

• NSW State Disaster Plan (DISPLAN)11 and subplan:
NSW HEALTHPLAN12
• NSW Pandemic influenza operational plans, guidelines, sub-plans
to Australian Health Management Plan for Pandemic Influenza13
• NSW Health disease-specific factsheets (e.g. for avian influenza,
Australian bat lyssavirus)

• Australian Veterinary Emergency Plan (AUSVETPLAN)6 for defined
emergency animal diseases, biosecurity (e.g. for wildlife, zoos)
and biosafety (e.g. decontamination of infected properties)
• Guidelines for Veterinarians handling potential Hendra virus
infection in horses (Queensland Department of Primary Industries)14
• Australian Veterinary Association Guidelines for Veterinary
Personal Biosecurity15

• Surveillance – international, national, jurisdictional, local
• Biosecurity – quarantine, infection control, environmental control
• Immunisation

Animal health

BioSIRT: Biosecurity, Surveillance, Incident, Response and Tracing. CDNA: Communicable Diseases Network Australia. DPI: NSW Department of Primary Industries. eWHIS: Wildlife Health Information System.
NCIMS: Notifiable Conditions Information Management System. NNDSS: National Notifiable Diseases Surveillance System. PHREDSS: Public Health Real-time Emergency Department Surveillance System.
STARS: Sample Tracking and Reporting System.

Response

Analysis

Detection

Strategies

Prevention and
preparedness

Human health

Plans/supporting documents
National
• CDNA Series of National Guidelines (SoNGS) (e.g. Hendra virus
Guidelines, draft Australian Bat Lyssavirus Guidelines)
• CDNA interim guidelines for persons working with poultry
and other birds at risk of highly pathogenic avian influenza9
• Australian Immunisation Handbook10 (includes pre- and
post-exposure prophylaxis for animal workers/carers)

Action

Strategies for management of zoonoses of public health significance in NSW by NSW Health and the NSW Department of Primary Industries

Stage

Table 2.

Management of zoonoses of public health significance
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disease issues of public health significance and forge
relationships with local stakeholders; for zoonoses, this
includes those in the animal health sector.
Animal health sector

The animal health sector includes wildlife, livestock and
companion animals. Overseeing the health of livestock and
companion animals falls under the jurisdiction of the
Department of Primary Industries (DPI). Although primarily concerned with minimising any adverse impact of
disease on productivity and trade, the DPI is also interested
in ensuring that human health is not compromised by
zoonotic diseases. The DPI works closely with Livestock
Health and Pest Authorities who employ veterinarians
to undertake disease control work predominately with
livestock.
District Veterinarians with Livestock Health and Pest
Authorities and Veterinary Officers within the DPI detect
and respond to local incidents of infectious disease,
including zoonotic diseases of public health significance.
Regional Veterinary Officers within the DPI forge relationships and undertake most of the contact with local
stakeholders, such as the local public health unit.
The health of wildlife and zoo animals falls under the
jurisdiction of the NSW Office of Environment and
Heritage. However, most wildlife diseases are reported
through the Australian Wildlife Health Network which
maintains a register of wildlife diseases and provides
coordination and guidance on these diseases. The Australian Registry of Wildlife Health laboratory services
include investigation of zoonoses in wildlife. The DPI
coordinates significant diseases in wildlife and assists
with diagnostic and field investigations.
Other sectors

Human health and safety in the workplace is the primary
concern of the WorkCover Authority of NSW. WorkCover
NSW is part of the Compensation Authorities Staff Division and sits within the Treasury portfolio.
The NSW Food Authority provides the regulatory framework for industry to produce safe foods and reports to the
NSW Minister for Primary Industries.
Prevention and preparedness
Mutually agreed policies and procedures for managing
zoonoses of public health significance are in place in both
the national and jurisdictional human and animal health
sectors. These are developed and maintained for currency
through intersectoral agency links with contributions from
other professional organisations, research facilities and
universities, such as those involved with human and animal
health, microbiology, epidemiology, infection control,
agriculture, environment and food manufacture.
108 |
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Plans for managing human and animal health emergencies,
including zoonoses, are supplemented by disease-specific
plans, policies, guidelines and factsheets (Table 2) which
are targeted to appropriate audiences (e.g. general public,
human/animal health professionals, other animal workers
and carers). An important part of the management of
zoonoses is the prevention of transmission, and these plans
and advice sheets include recommendations for measures
such as infection control and biosecurity, as well as
prophylaxis through immunisation.
The national and NSW plans are tested in periodic intersectoral exercises, which in recent years have examined the
response to avian influenza (Exercise Eleusis and Exercise
Hippolytus) and pandemic influenza (Exercise Cumpston).2–4 They have also been tested in NSW in recent
emergencies including equine influenza, pandemic
(H1N1) 2009 influenza in humans and swine, and a
suspected equine Hendra virus infection investigation.

Detection
Human health sector
Zoonotic diseases in humans are diagnosed by clinicians,
and selected zoonotic diseases are notifiable by clinicians
and laboratories under the NSW Public Health Act 1991.
Public health units enter data into a statewide database,
the Notifiable Conditions Information Management System
(NCIMS) and these data are analysed for the local area,
the state and nationally. Data are reported daily to the
Australian Government Department of Health and Ageing
through the National Notifiable Diseases Surveillance
System. In addition, the Public Health Real-time Emergency Department Syndromic Surveillance system is
occasionally used to provide complementary surveillance
data arising from attendances at selected emergency
departments across NSW.
Public health units also report any significant zoonotic
event to the Communicable Diseases Branch when it
may be of statewide significance or if the incident may
have ramifications for other sectors. The Communicable
Diseases Branch maintains open communication lines with
counterparts in the DPI, and nationally.
In addition, public health units maintain good working
relationships with DPI Regional Veterinary Officers;
these officers are often the source of information about
local zoonotic incidents that may have health consequences
for humans.
Animal health sector

Zoonotic diseases in animals may be detected by agricultural or other animal workers, and diagnosed by Livestock
Health and Pest Authorities’ District Veterinarians, DPI
Veterinary Officers, veterinarians in private practice,

Management of zoonoses of public health significance

industry or education, or through government, private and
industry-specific laboratories.
National and jurisdictional surveillance and notification
systems are used by the DPI to monitor the occurrence of
defined endemic and exotic infectious diseases, including
zoonoses, and to comply with international reporting
requirements.5 Surveillance in the animal health sector is
also used widely to demonstrate freedom from defined
diseases for export and interstate trade purposes.
Nationally, notifiable diseases are reported quarterly by
the DPI to the Australian Government Department of
Agriculture, Fisheries and Forestry through the National
Animal Health Information System administered by Animal Health Australia. Some additional diseases are only
reported within NSW to the DPI. Some notifiable diseases
are also defined as emergency animal diseases with a
specific response prescribed in AUSVETPLAN.6,7 Syndromic surveillance is not currently available in the animal
health sector, although a national pilot is in progress.
Targeted surveillance programs

Targeted surveillance is also used in both sectors in NSW
(e.g. by human health for arboviruses and waterborne
diseases, and by animal health for arboviruses through
the National Arbovirus Monitoring Program, and for avian
influenza in wild birds).
Analysis
Human health sector
Analysis of routinely collected data on human zoonotic
notifications occurs regularly at local, statewide and
national levels. Single case reports of selected notifiable
zoonoses prompt individual risk assessment which may
involve public health unit staff interviewing the case or
contacts to ascertain possible exposures, site visits, workplace assessment, enhanced surveillance and further
laboratory characterisation of the organism. The outbreak
management function of NCIMS facilitates additional
targeted and enhanced surveillance where necessary.
Geomapping capability in NCIMS, while currently limited
is being developed and will be a useful epidemiological
tool.
Where a risk assessment is complex or involves several
local health districts, the Communicable Diseases Branch
offers advice and coordinates the risk assessment.
Animal health sector

The outbreak management system used by the DPI, the
Biosecurity Surveillance, Incident, Response and Tracing
(BioSIRT) system, is a relatively new surveillance system
with geomapping capability that is being introduced for
routine use in most states to record on-farm animal health

events. BioSIRT is currently being used in NSW for
emergency situations and there are plans to link it with
the Wildlife Health Information System (eWHIS), the
national real-time reporting system used for wildlife
incidents. BioSIRT will also link with other databases
including laboratory information management systems
for uploading test results (this will be facilitated through
the Sample Tracking and Reporting System project), and
the NSW Property Identification Codes database which
can provide information about a property’s ownership,
location and livestock.
Although these surveillance and notification systems are
primarily used to record incidents of defined notifiable
diseases, eWHIS in the wildlife animal health sector may
indicate the occurrence of known or unknown emerging
infectious diseases, including zoonoses. The national
Wildlife Event Investigations Team may be convened
by the Australian Chief Veterinary Officer to support the
investigation of emerging infectious diseases in wildlife,
including the potential for zoonotic disease.
Response
A zoonotic disease may be detected in the human or animal
health sector. Table 3 describes examples of some
recent zoonotic disease incidents not elsewhere described
in this issue. Timely communication between the sectors
during a response ensures coordinated risk assessment and
effective management and that the different interests of
each sector are addressed.
Human health sector

Management of notifiable diseases, including zoonoses,
by public health units follows disease-specific protocols
found in the NSW Notifiable Diseases Manual.8 For some
notifications, the DPI is notified as part of the routine
response. Depending on the nature of the zoonosis, the
public health intervention may be to disseminate information to the case and others who may have been exposed,
or to recommend or arrange treatment or prophylaxis for
cases or contacts.
In recent times, the Communicable Diseases Network
Australia has recognised the need to harmonise public
health responses across all Australian states and territories
and this has led to the development of the Series of
National Guidelines (SoNGs) for selected diseases. Currently, SoNGs are being developed for Hendra virus
infections and for rabies/Australian bat lyssavirus infections and exposures to animals potentially infected with
rabies/Australian bat lyssavirus.
Animal health sector

For notifiable diseases the DPI response follows
defined national and jurisdictional procedures, and for
zoonoses includes liaison with the human health sector.
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Human cases of anthrax are notified to the DPI. Animal cases are notified to NSW Health. Anthrax is an emergency animal disease, so the
animal health response is according to animal health policy. NSW has approximately five anthrax incidents in livestock per year in
a defined area of NSW.
All humans involved with these cases are given information about the risks of human infection.
There have been two case reports of cutaneous anthrax in sheep farmers working in the NSW anthrax belt in recent years. Both cases
were treated effectively. The detection of human anthrax prompted a joint risk assessment between NSW Health and the DPI.
Brucella suis has been found in feral pigs in Queensland however whilst suspected it has never been found in feral pigs in NSW. It has
been found in feral pig shooters only operating in northern NSW. This is an indication that it may be in feral pigs in the area.
Leptospirosis infection in humans is notifiable under the NSW Public Health Act 1991. Most cases occur in people with occupational
exposures to animals. Occasionally cases occur in people who have been exposed to flood waters or mud that have been
contaminated with the urine of infected animals. Urine from infected dairy cows can also infect farm workers, and vaccination
of dairy cattle can help reduce the risk of human infection.

Anthrax – detected first as
sudden animal death, with
laboratory confirmation,
or occasionally in humans
as cutaneous anthrax

Brucella suis – laboratory
detection of human cases

Leptospirosis – clinical/
laboratory detection
in humans or animals

Livestock –
emergency
animal disease

Livestock –
non-emergency
animal disease

DPI: NSW Department of Primary Industries. VTEC: verotoxin-producing Escherichia coli infections.

Companion
animals

Periodic surveys indicate that hydatids are not uncommon in some dog populations. Information from these studies is shared
with NSW Health to allow for a better understanding of the interaction that is occurring between dogs and people in this area.

In 2006, deaths occurred in magpies and some other wild bird species in the Sydney area. This coincided with a worldwide alert for West Nile
virus, and was extensively investigated, but no cause was found and a zoonosis was not suspected. As emerging infectious diseases are likely
to arise in wildlife, investigations follow a defined pathway in NSW: a wildlife incident which exceeds an established trigger level is
reported by, for example, the Office of Environment and Heritage and/or the Australian Wildlife Health Network to the DPI who notify the
NSW Department of Health; the NSW Chief Veterinary Officer may declare an alert, convene a Steering Committee which develops
an Emergency Animal Disease Response Protocol, and may also request that the Wildlife Event Investigations Team be convened.

Magpie deaths in NSW

Wildlife –
emerging
infectious
disease

Hydatid surveys of dogs

There have now been approximately 43 confirmed cases of Australian bat lyssavirus in bats in NSW, but no cases in humans, although
two human fatalities have occurred in Queensland.
Advice is provided to all bat carers and people involved with bats regarding the need for vaccination, and caution and appropriate
personal protective equipment when handling sick or dead bats.

Australian bat lyssavirus – sick
or dead bats, laboratory
confirmation

Several cases of Q fever have been reported in veterinarians with exposures to parturient cats. There is a need to raise awareness
amongst the veterinary community about use of personal protective equipment and vaccination to prevent infection.

A large outbreak of psittacosis occurred in the Blue Mountains in NSW in 2002. Prior to the outbreak, residents had reported an increase
in the number of dead wild birds in the area. Direct contact with wild birds was subsequently identified as a significant risk factor in
a case control study.

Psittacosis – detected first in
humans or birds

Q fever in cats – clinical/
laboratory detection in humans

C. bovis (the intermediate stage of Taenia saginata) was recently detected in cattle carcasses in an abattoir, and is now a notifiable
disease when detected in cattle. Discussions between the DPI, the NSW Department of Health, the NSW Food Authority and the Australian
Quarantine and Inspection Service ensured that all potentially infected cattle from the source property were inspected, carcasses
dealt with appropriately, and all animals traced using the National Livestock Identification System.

Abattoir detection of
Cysticercus bovis

Wildlife –
known
zoonosis

NSW Health investigation includes notifying the NSW Food Authority and OzFoodNet. If required, there may also be a response by
animal health authorities, which may include examining animal feed sources.

Human illness/laboratory
detection (e.g. salmonellosis,
listeriosis, VTEC)

Foodborne

Response

Detection

Examples of intersectoral responses to recent zoonotic disease incidents in NSW by NSW Health and the NSW Department of Primary Industries

Incident type

Table 3.

Management of zoonoses of public health significance

The response to emergency animal diseases may include
convening a specific Consultative Committee on Emergency Animal Disease with a representative from the human
health sector.

Discussion
The collaborative intersectoral approach to the management of zoonotic diseases in NSW ensures a timely and
effective response. Established relationships between
key officers in the different sectors are a major factor
in ensuring effective communication. Regular joint
meetings help ensure that this occurs, and that each
agency understands the needs and constraints on the other
agencies.
Management of endemic and exotic zoonoses continues to
utilise significant resources in both the human and animal
health sectors in NSW; this is particularly so for the
investigation of foodborne diseases. Recent exotic zoonoses responses have included the provision of post-exposure
prophylaxis against rabies for a number of people returning
from Bali following dog bites, and the DPI involvement
with rabies control projects in Bali. A positive outcome of
collaborative management has been the implementation of
improved infection control and biosecurity procedures for
veterinarians and others associated with animal care and
handling. For example, the occurrence of Hendra virus in
horses and the fact that the symptoms in horses are
not specific has resulted in more horse practitioners using
personal protective equipment. It is also now recognised by
veterinarians that Q fever is not just a disease of farm
animals and that cases have been recorded in companion
animals. This has necessitated the need for routine personal
protective equipment/infection control use in a wider range
of situations.
The following offer the potential to improve zoonotic
disease management:
• The introduction of BioSIRT could potentially enable
the collation of real-time reporting in a single national
database which will be particularly useful for crossborder incidents.
• Currently, human and animal health surveillance and
laboratory data are held within each sector, but data
regarding zoonotic incidents could be shared (e.g.
through automated intersectoral real-time alerts).
• Due to the different interests of each sector in zoonoses,
and variable regional incidence, zoonosis notification is
inconsistent between and within the sectors, and could
be aligned to ensure timely and effective management.
• Arbovirus monitoring programs are conducted in mosquitoes and animals for each sector in NSW, but are
targeted for diseases specific to that sector. There is
potential for greater collaboration (e.g. sharing of specimens to look for diseases of interest to the other sector).

Conclusion
A coordinated One Health approach by the human and
animal health sectors in NSW provides effective management of zoonoses of public health significance, and
ensures the different interests of each sector are addressed.
National health reforms and consequent reorganisation
of the NSW Health system is likely to change some of
the arrangements for delivering public health services in
the state. It will be important for both sectors to maintain
effective working relationships as the organisational structures within the health system evolve. Particular challenges include detection and management of emerging
zoonoses, especially in wildlife, and the changing human–
animal interface with increasing urbanisation.
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