Zoonotic disease in New Zealand — The success in developing a risk-containment
infrastructure, and a possible model for other countries

Around 60-75% of emerging infectious diseases are defined as ‘zoonotic illnesses’ where animal
diseases affect people. The term ‘zoonotic’ is used to identify those diseases that bare transmitted
between humans and animals. Changes in climate and the use of land have implicated in the rise
of zoonotic disease incidence in humans.

1) Situation and task

The problem

Historically, New Zealand has a high incidence of enteric zoonotic diseases as reported for
developed countries and the number of cases has increased annually. The disease constitutes about
80% of the total notified illnesses in New Zealand. The most significant microorganisms causing
zoonotic diseases are the bacteria Campylobacter spp., some strains of E. coli, Salmonella spp.,
Listeria spp., and the protozoa Giardia and Cryptosporidium.

Zoonotic pathogens are widely distributed in the aquatic and terrestrial environments, but much
of the biology of these organisms and their mechanisms by which they spread the disease are still
relatively poorly understood.

The status of the gastroenteritis research by 2000

By early 2000's, research analysis provided sufficient evidence to indicate, that costs of enteric
zoonotic disease for the New Zealand economy were significant and could be as high as around
$212 million dollars a year for food-borne illnesses only, which is equivalent to 0.2% of GDP
(Australian NZ Food Authority 1999). The numbers of cases were increasing each year, and
gastroenteritis was becoming a very important health and agricultural problem in the country -
with an economic impact of about $560 million/year, which is equivalent of 1% of GDP (data
from the year 2000).

If enteric disease problems go unsolved, New Zealand stands exposed to a major risk for food
exports and potential impacts on tourism.

By early 2000°’s, advances in enteric disease management have been hampered by the lack of
collaboration by the funding providers (government and industrial sector). Zoonoses research in
the country has failed to build an integrated multi-disciplinary portfolio. There was no
coordination in the planning of publicly funded research into gastroenteritis.

Programmes by some government departments on this topic have shown, that zoonotic pathogens
were widely distributed in the aquatic and terrestrial environments, but have thrown no light on
the ecology of these pathogens.

There was a strong need to substantially increase strategic research on the biology, genetics and
behaviour of these disease-causing microorganisms in the New Zealand environment, and into
strategies to interrupt their breakout into the environment, and to reduce the incidence of enteric
zoonoses in New Zealand.

The ‘portfolio’ problem



The major difficulty dealing with zoonotic diseases, is that they are both an environmental and a
human health problem — the disease organisms are transmitted between different environmental
reservoirs and by a number of carriers. Control of zoonotic disease requires input from a wide
range of organisations: central, regional and local government, agricultural and food industries,
and research community.

It was strongly believed therefore, that control of the problem required a coordinated effort,
spanning several government agencies and cross-sectoral studies, including a number of different
scientific disciplines. Research into this topic is difficult to coordinate, because it cuts across the
boundaries of a number of government agencies and also involves integration of work produced
by a wide variety of scientific disciplines. For this reason, it was agreed to establish a steering
committee with members drown from central and local government agencies, agriculture and food
industries and research groups - to assemble the necessary funding and to coordinate the activities
of various stakeholders.

Coordination of research, strategic objectives and funds integration

As a result of the above-mentioned, a Joint Inter-agency Enteric Zoonotic Disease Research
Coordination Programme in New Zealand was initiated launched after an initial meeting in May
2000, which was organised by the Ministry of Health. The Programme was thereafter
implemented during 2000-2010. A Steering Committee was formed to assist with this
coordination. Methodology and Risk Management sub-committees were also set up.

The mission of the Programme was to reduce the disease burden of enteric zoonoses in New
Zealand.

http://www.health.govt.nz/system/files/documents/pages/zoonosespmlt O.pdf

2)  Actions and results

Government ministries, several funding agencies, research groups, regional councils and industry
were all funding or carrying out the work for this project.

Main objectives, targets and strategies of the Programme have been incorporated into the current
work, plans and funding portfolios of the many key stakeholders.

The Programme has achieved a number of major milestones. For example:

e Strong relationship with stakeholders, including ministries, research/funding agencies, local
government, universities, industry groups.

e Networks to carry out some work, with international research groups in USA, Canada,
Australia, United Kingdom and Iceland were established for joint collaborative investigations
between research groups in the Northern (Iceland) and Southern (NZ) hemispheres on enteric
ZooNnoses.

e Securing funding for the Programme and to finance its’ specific projects.

e A strategic research portfolio for the Programme (a ranked list of research needs and
priorities) was developed e.g. key research priorities were reviewed each two-three years, and
distributed between stakeholders. The Foundation for Research, Science and Technology — a
leading funding agency in New Zealand, has used this portfolio to fund a number of research-
science providers with endorsement of the Steering Committee.


http://www.health.govt.nz/system/files/documents/pages/zoonosespmlt_0.pdf

e A number of service providers have been successful in obtaining some funding from key
funding agencies e.g. through the country’s sustainability research portfolio with the
endorsement of the Steering Committee.

e The issue has been brought to the attention of the Royal Society of New Zealand, Marsden
Fund Committee, Parliamentary Commissioner for the Environment, New Zealand local
government, and other government and funding agencies. This resulted in an achievement of
an agreement on a considerable potential for the inclusion of this issue into the Royal Society
of New Zealand series of topics.

e Steering Committee had a dialogue with Occupational Safety & Health Service (Department
of Labour), Accident Compensation Corporation, New Zealand Federated Farmers, New
Zealand Meat & Wool, New Zealand Poultry Association, New Zealand Water Association,
and other organizations.

e Updated information on the Programme’s work has been regularly distributed between
stakeholders.

e Programme’s objectives, research priorities, ongoing work and achievements were explained
in a number of published research articles, and presented at conferences, seminars and
workshops.

e Stakeholders have started to apply knowledge gained from the Programme.

The New Zealand ecological quantitative risk analysis computer-model for environmental studies
was developed to:
- Examine the complexity of infectious pathways (sources, routes, exposures) between
humans, animals, and the environment.
- Identify numerous gaps in our knowledge about enteric zoonoses
- Develop recommendations for preventive and remedial measures.

The model included three major components: water (catchment), human exposure routes and dairy
farm models. The model initially focused on Campylobacter as the most prevalent water- and
food-borne disease in New Zealand as an indicator of other bacterial zoonoses. Within this
quantitative risk assessment framework, we were able to explore the persistence of disease-causing
microorganisms in the environment and simulate the relative performance of various management
practices and intervention measures.

Results of research projects, which have been carried in a framework of the Programme,

supported:

e development of guidance to understand the magnitude of the certain agents community in
various reservoirs of the zoonotic pathogens, amplification factors of these microbial agents
in these reservoirs, transmission pathways between reservoirs and the magnitude of fluxes of
agents between reservoirs to the possible control of the zoonoses

e assessment of effectiveness of interventions and remedial actions and how they may be
improved to prevent (and aimed at reducing) water- and food-borne disease

e development of guidelines for effective intervention of water- and food-borne diseases,
sanitary measures for local authorities.

Some of the Programme’s major achievements are:

1. Better understanding of the ecology and transmission of certain enteric zoonotic
microorganisms in various reservoirs. Also, improved knowledge of amplification factors in
these reservoirs, transmission pathways between reservoirs, and possible means of control of
the disease in New Zealand.



2. Assessment of the effectiveness of interventions and remedial actions and how they may be
improved to prevent water- and food-borne disease.

3. Development (establishment) of procedures (instructions) for sampling regimes and
enumeration and characterization of zoonotic microorganisms’ isolates.

4. Standardization of typing methods for the disease-causing microorganisms for all analytical
and clinical medical labs.

5. Establishment of a national reference culture collection of repositories for zoonotic
microorganisms, also a national microbial sub-typing electronic database:

e to standardise reference sets for the disease-causing microorganisms for all analytical and
medical labs in the country;

e to store and analyse all the strain typing of pathogenic microorganisms that occur in New
Zealand;

e to provide meaningful and rapid investigation of a potential outbreak and rapid outbreak
analysis during outbreaks of emergent disease through immediate analysis and
comparison;

e to monitor and respond to critical disease outbreaks in the region and critical threats such
as bio-terrorism.

6. Establishment of PulseNet Aotearoa New Zealand as part of PulseNet Asia Pacific — an
electronic database for typing and tracking zoonotic microorganisms which provides early
warning on the disease outbreaks, emerging foodborne infections, and acts of food
bioterrorism. The PulseNet Aotearoa New Zealand received an international recognition
award at the Centres for Disease Control in Miami, USA, 2006.

7. Development of a national zoonotic disease risks assessment policy (e.g. guidelines,
operational practices):
¢ to identify the most effective interventions to reduce the incidence of the disease;

e to support regulators and industry sector concerned to achieve the Programme’s mission.

See also: http://www.slideserve.com/AlexanderKNZ/new-zealand-joint-inter-agency-zoonotic-
disease-research-programme

3) Outcome

Collaborative work over these years (2000-2010) resulted in the development of risk analysis and
management policies, regulatory services and technical operational tools for primary industries.

A gap in efficiency has been identified, which helped to reduce the cost ($150m/annum) for the
risk-management infrastructure.

A concerted effort over these years has seen disease rates fall dramatically to less than half the
rates reported in the early 2000 (NZVet Space, Feb 2010).

The Programme’s work has been recognized internationally. For example, in WHO’s publications
such as: “Waterborne zoonoses: Identification, causes and control’, 2004, Section 4, Chapter 12
‘Potential public health risk of Campylobacter and other zoonotic waterborne infections in New
Zealand’, pp 191-207, http://www.who.int/water_sanitation_health/publications/waterborne-
zoonoses/en/

The New Zealand risk-control management approach to curbing enteric zoonotic disease problem
can be applied in countries with similar large numbers of livestock and pastoral agricultural
systems, like that of New Zealand.
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