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Summary

Horses have been imported into Australia since European settlement. Importation by
air began in the 1970s and became routine from the mid-1990s. The associated risks
with shorter travel times were taken into account in developing subsequent quarantine
measures.

Following the outbreak of equine influenza in Australia in August 2007, Biosecurity
Australia recommended to the Australian Quarantine and Inspection Service (AQIS)
that strengthened quarantine measures be implemented on an interim basis for the
temporary and permanent importation of horses from all approved countries except
New Zealand. Additional quarantine measures announced in September 2007
included vaccination and testing requirements for equine influenza, strengthened
operational standards for quarantine facilities during pre-export quarantine (PEQ) and
post-arrival quarantine (PAQ) and, an extended PAQ period. Further amendments to
the interim measures were announced in December 2007, July 2008 and September
2008.

On 12 June 2008, the Australian Government announced that it had accepted all 38
recommendations from the Commission of Inquiry into the August 2007 equine
influenza outbreak in Australia. The Government’s response to recommendation 34
stated that Biosecurity Australia would conduct an import risk analysis (IRA) for
horses from countries and regions from which Australia currently permits such
importation.

The Chief Executive of Biosecurity Australia announced the formal commencement
of the IRA on 30 September 2008 to be conducted according to the 2007 IRA
Handbook using a non-regulated pathway. This approach includes the release of this
draft IRA report for 60 days public comment.

The draft IRA report for horses from approved countries was developed by
Biosecurity Australia with the assistance of technical and scientific experts. An Expert
Panel has assisted in the development of this draft IRA report. This report provides an
assessment of the risks of introduction and spread of potential disease agents
associated with the importation of horses from approved countries and, where
appropriate, recommends risk management measures in accordance with Australia’s
conservative approach to quarantine.

Countries, administrative regions and territories from which Australia currently
permits the importation of horses, are referred to in the IRA as approved countries.
These are Canada, certain Member States of the European Union (Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden and the United Kingdom), Hong Kong, Macau,
New Zealand, Singapore, Switzerland, the United Arab Emirates, and the United
States.

Australia suspended the direct importation of horses from Japan following the
outbreak of equine influenza in Japan in August 2007. Revised quarantine measures
for the importation of horses from Japan are considered as part of the generic
measures proposed in this IRA. Thus for the purposes of this IRA, Japan is considered
an approved country.
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The hazard identification chapter compiled a list of potential disease agents and 43
were retained for risk assessment. Following risk assessment, the unrestricted risk of
entry, establishment and/or spread was estimated for each disease agent. For 22
disease agents, the unrestricted risk was assessed as being too high to achieve
Australia’s appropriate level of protection (ALOP), and risk management measures
were considered and recommended to reduce the risk to an acceptable level.

It is the view of the Expert Panel that risk management measures, in accordance with
the World Organisation for Animal Health (OIE) Terrestrial Animal Health Code
2009 (the Code) recommendations and taking account of the equine health status of
the approved countries, are appropriate for the majority of disease agents requiring
risk management. These are included in Australia’s proposed quarantine measures for:

« African horse sickness

« anthrax
. contagious equine metritis
« dourine

. Eastern equine encephalomyelitis

« epizootic lymphangitis

« equid herpesvirus-1 (abortigenic and neurological strains)
. equine infectious anaemia

« equine viral arteritis

. glanders

« horse pox

« Japanese encephalitis

« New World screw-worm fly

« Old World screw-worm fly

. rabies

« Western equine encephalomyelitis

. Venezuelan equine encephalomyelitis.

Where there were no recommendations in the Code, Australia’s current quarantine
measures differ from the Code or the recommendations in the Code did not achieve
Australia’s ALOP for a disease agent, risk management options were considered.
These disease agents were equine influenza, equine piroplasmosis, Lyme disease,
surra and vesicular stomatitis. It is the Expert Panel’s view that the risk management
measures summarised below would achieve Australia’s ALOP.

Equine influenza

Country freedom without vaccination, or premises freedom, vaccination, diagnostic
testing, PEQ and PAQ.

Equine piroplasmosis

Country freedom, or premises freedom and inspection and treatment for ticks,
diagnostic testing, PEQ and PAQ.

Lyme disease

Country freedom, or premises freedom and inspection and treatment for ticks, PEQ
and PAQ.
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Surra

Country freedom, or no disease in equids, premises freedom, protection from vectors,
diagnostic testing, PEQ and PAQ.

Vesicular stomatitis
Country freedom, or premises freedom, diagnostic testing and PEQ.

Two disease agents that did not previously require quarantine measures for the
importation of horses into Australia are anthrax and screwworm-fly myiasis.

For all other disease agents retained for risk assessment, the unrestricted risk was
estimated as being sufficiently low to achieve Australia’s ALOP. This included three
disease agents previously requiring quarantine measures namely, equine granulocytic
anaplasmosis (Anaplasma phagocytophilum, formerly Ehrlichia equi) and Potomac
horse fever (Neorickettsia risticii formerly Ehrlichia risticii) both formerly referred to
as equine erhlichiosis, and Taylorella asinigenitalis.

It was the Expert Panel’s view that three disease agents warranted further
consideration.

Borna disease

There are no Code recommendations for, and a lack of knowledge about the
epidemiology of, Borna disease. Certification of country or area freedom from clinical
evidence of Borna disease was considered appropriate.

Equine encephalosis

There are no Code recommendations for equine encephalosis and due to similar
epidemiological characteristics to African horse sickness, certification of country
freedom was considered appropriate.

West Nile fever

There are no Code recommendations for horses for West Nile fever. It was considered
that for horses from countries unable to certify clinical freedom from West Nile fever,
vaccination for West Nile virus be required prior to export.

The proposed quarantine measures for the permanent importation of horses differ
from the current interim measures in a number of areas including a reduction in the
minimum PEQ period to 14 days and serological testing of fillies, mares and geldings
for equine viral arteritis. Importation of horses previously infected with contagious
equine metritis may be permitted subject to an approved method of treatment and
testing.

The draft IRA report recommends the proposed quarantine measures necessary to
achieve Australia’s ALOP for the importation of horses, donkeys and mules from
approved countries. It is released for 60 days public comment to provide the
opportunity for stakeholders to provide technical comment. Stakeholder submissions
will be considered in finalising the IRA. The IRA will then be provided to Australia’s
Director of Animal and Plant Quarantine for a policy determination.

XV






1 Introduction

The draft import risk analysis (IRA) report for the importation of horses from
approved countries was developed by Biosecurity Australia with the assistance of the
horse IRA Expert Panel. The IRA assesses the risks of introduction and spread of
potential disease agents associated with the importation of horses and, where
appropriate, recommends risk management measures in accordance with Australia’s
conservative approach to quarantine.

1.1 Background

Horses have been imported into Australia since European settlement. Importation by
air began in the 1970s and became routine from the mid-1990s. The associated risks
with shorter travel times were taken into account in developing quarantine measures.

Australia has a range of conditions covering the temporary and permanent importation
of horses and the return of Australian horses. Horses have been permitted importation
from Canada, certain Member States of the European Union, Hong Kong, Japan,
Macau, New Zealand, Singapore, Switzerland, United Arab Emirates and the United
States.

In August 2007, there was an outbreak of equine influenza in Australia that spread in
New South Wales and Queensland. The Australian Government established a
Commission of Inquiry into the outbreak headed by the Hon Ian Callinan AC.
Through cooperative efforts of government, industry and the general public, equine
influenza was eradicated. Australia met the World Organisation for Animal Health
(OIE) criteria as free from equine influenza on 25 December 2008.

In response to the quarantine risk arising from the equine influenza outbreak, on 28
September 2007, Biosecurity Australia informed stakeholders (Biosecurity Australia
Advice (BAA) 2007/21) that it had recommended to the Australian Quarantine and
Inspection Service (AQIS) that strengthened quarantine measures be implemented on
an interim basis for the temporary and permanent importation of horses from all
approved countries except New Zealand. Additional quarantine measures included
vaccination and testing requirements for equine influenza, the operation of quarantine
facilities during pre-export quarantine (PEQ) and post-arrival quarantine (PAQ) and
an extended PAQ period.

Further amendments were advised on 6 December 2007 (BAA 2007/23) to clarify the
pre-export equine influenza vaccination requirements and included an additional test
for equine influenza within 24 hours of arrival in Australia. The amendments were
included in interim measures for the importation of horses from all approved countries
except New Zealand.

Biosecurity Australia announced on 14 July 2008 updated interim conditions for
importation of horses from the United States and European Union (BAA 2008/22). In
September 2008 (BAA 2008/31), further advice was provided to AQIS to amend
interim quarantine conditions for imported horses from other approved countries
except New Zealand. Amendments included specifying equine influenza strains in



vaccines if such vaccines are commercially available, collection of blood samples
during PEQ, additional PAQ equine influenza testing requirements and changes to the
operational arrangements during PEQ and PAQ.

On 12 June 2008, the Australian Government announced that it had accepted all 38
recommendations from the Commission of Inquiry into the equine influenza outbreak
in Australia. The Government’s response to recommendation 34 stated that:

‘Biosecurity Australia will undertake, in accordance with the Import Risk Analysis
Handbook 2007, a comprehensive import risk analysis relating to the importation of
horses from the countries and regions from which Australia currently permits such
importation. Biosecurity Australia will make such recommendations for any changes
to policies for importation as are warranted to the Director of Animal and Plant
Quarantine (copies will also be provided to the officer responsible for the importation
of horses and the Executive Director of AQIS).’

Countries from which Australia currently permits the importation of horses include
Canada, the European Union, Hong Kong, Macau, New Zealand, Singapore,
Switzerland, United Arab Emirates and the United States. Import conditions for
horses from Japan were suspended following the equine influenza outbreak in Japan
in 2007; however, Japan has been included in the scope of the draft IRA report.

There were conditions for the importation of horses from Fiji, New Caledonia,
Norfolk Island and Norway but they have not been used for a considerable time.
Although not specified in the IRA, any applications to import horses from these
countries will be based on the generic quarantine measures recommended in the IRA.

The Chief Executive of Biosecurity Australia announced the formal commencement
of the IRA on 30 September 2008 (BAA 2008/32). The draft IRA report was
developed according to the 2007 IRA Handbook using a non-regulated pathway. This
approach includes the release of a draft IRA report for 60 days public comment.

1.2 Import risk analysis process

Australia’s biosecurity policies and risk management measures aim to prevent or
control the entry, establishment and/or spread of pests and diseases that could cause
significant harm to people, animals, plants and other aspects of Australia’s
environment.

IR As are based on the latest scientific information and are undertaken by Biosecurity
Australia with the assistance of technical and scientific experts, where necessary, and
in consultation with stakeholders at various stages during the process. An Expert
Panel has assisted in the development of this draft IRA report. The membership of the
Expert Panel is detailed in section 1.3. Stakeholder comments are encouraged and
comments will be carefully considered in finalising the IRA. The final IRA and
recommendations for a policy determination are provided to Australia’s Director of
Animal and Plant Quarantine (the Secretary of the Australian Government
Department of Agriculture, Fisheries and Forestry). Once a policy determination is
made, the Australian Quarantine and Inspection Service (AQIS) will take this into
account, together with other relevant information, in considering applications for
import permits for horses. AQIS is responsible for implementing risk management
measures, pre-border, border and post-border.



The IRA process is an important part of developing and reviewing Australia’s
biosecurity policies. It enables the Australian Government to consider formally the
risks that could be associated with current imports, or proposals to import new
products into Australia. If a risk does not achieve Australia’s appropriate level of
protection (ALOP), risk management measures are recommended.

1.2.1 Australia’s appropriate level of protection

Australia is a member of the World Trade Organization (WTO) and must adhere to
the WTO Agreement on the Application of Sanitary and Phytosanitary Measures (SPS
Agreement). A science-based process is required for assessing quarantine risks. The
SPS Agreement defines the concept of an ‘appropriate level of sanitary and
phytosanitary protection’ as the level of protection deemed appropriate by a WTO
Member establishing a sanitary or phytosanitary measure to protect human, animal or
plant life or health within its territory. Among a number of obligations, a WTO
Member, when applying risk management measures, should ensure that these are not
more trade restrictive than required to achieve its ALOP.

Successive Australian governments have maintained a conservative approach to the
management of biosecurity risks. This approach is expressed in terms of Australia’s
ALOP, which reflects community expectations through Government policy.
Australia’s ALOP is currently described as providing a high level of protection aimed
at reducing risk to a very low level, but not to zero. This definition of the ALOP is
illustrated in a risk estimation matrix, in Table 3.3 of the Methods chapter (chapter 3).
Australian State and Territory governments have indicated their support through the
Primary Industries Ministerial Council, which agreed in 2002, that Australia’s needs
are met by this definition of the ALOP.

1.3 Expert Panel

An IRA Expert Panel assisted Biosecurity Australia in its consideration of the
scientific issues during the risk analysis. The development of the draft IRA was led by
Dr Mike Nunn, Principal Scientist, Animal Biosecurity. The Expert Panel comprised:

« Dr Patricia Ellis, Animal Health Consultant with longstanding involvement in the
horse industry. She was involved in the response to the equine influenza outbreak
in Australia.

« Dr James Gilkerson, Director, Equine Infectious Disease Laboratory and Centre
for Equine Virology, University of Melbourne. He is an experienced veterinary
virologist.

« Dr Hugh Millar, Executive Director Biosecurity Victoria and Chief Veterinary
Officer, Victoria. He has experience with biosecurity policy and quarantine
operations.

A number of Biosecurity Australia staff contributed to the development of this draft
IRA report.



1.4 Scope

The draft IRA report considers the quarantine risks that may be associated with the
importation of horses into Australia from the countries and regions from which
Australia currently permits such importation. The countries and regions from which
Australia currently permits imports of horses are referred to as approved countries and
are listed in section 1.4.1.

Potential disease agents of quarantine concern that could be introduced into Australia
through the importation of horses were considered in the IRA, regardless of their
presence or absence in approved exporting countries. Risk assessments were not
conducted for diseases that are present in Australia or are not of quarantine concern.

However, recommended quarantine conditions include measures to manage any
incident of disease that is not of quarantine concern, which might occur in horses
during export to Australia or in PAQ, and that may impact adversely on quarantine
arrangements.

Quarantine risks associated with transport routes, transit and transhipment were
assessed, and the current transport conditions were reviewed. Measures to manage
these risks have been proposed in this IRA report and include contingencies for
unforseen events that might pose an increased quarantine risk to Australia or disrupt
quarantine arrangements.

Horses are imported into Australia for breeding, racing, competition and other
purposes. Horses, donkeys and mules are considered in the IRA. Quarantine measures
currently exist for the importation of zoo equids (including zebras, Przewalski’s
horses and other non-domesticated equids) from some approved countries.
Importation of equids into zoos poses different risks to the importation of domestic
equids, thus zoo equids are not considered in the IRA.

In accordance with the SPS Agreement, IRAs assess risks to human, animal and plant
life or health. Under Australian administrative arrangements, Biosecurity Australia
provides advice to Australia’s Director of Animal and Plant Quarantine on the life or
health of animals and plants. Risks to human health are the responsibility of the
Australian Government Department of Health and Ageing.

1.4.1 Approved countries

Countries, administrative regions and territories from which Australia currently
permits the importation of horses, are referred to in the IRA as approved countries.
These include:

. Europe: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland
(Republic of), Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden,
Switzerland and the United Kingdom

« North America: Canada, and the United States
« Asia: Hong Kong (Special Administrative Region), Macau and Singapore
« Middle East: United Arab Emirates

« Pacific Region: New Zealand.



The direct importation of horses from Japan was suspended following the outbreak of
equine influenza in Japan in August 2007. Biosecurity Australia received information
from Japan regarding this outbreak and subsequent activities that were undertaken by
animal health authorities in Japan. Officers from Biosecurity Australia visited Japan

in June 2009 to obtain further information on monitoring and surveillance for equine
influenza and to observe horse quarantine facilities and procedures. Revised
quarantine measures for the importation of horses from Japan are considered as part of
the generic measures proposed in this IRA. Thus for the purposes of this IRA, Japan is
considered an approved country.

As detailed in Animal Quarantine Policy Memorandum 1999/62 Australia takes into
account the following criteria when considering the approval of countries to export
animals and their products to Australia:

« the animal health status of the country

. the effectiveness of veterinary services and other relevant certifying authorities

. legislative controls over animal health, including quarantine policies and practices
« the standard of reporting to the OIE of major contagious disease outbreaks

. effectiveness of veterinary laboratory services, including compliance with relevant
international standards

. effectiveness of systems for control over certification/documentation of products
intended for export to Australia.

If other countries with a long history of trade with Australia wish to be added to the
list of approved countries, a detailed assessment taking into account these criteria
would be required to determine if Australia’s quarantine requirements could be met.






2 The horse industry in Australia

2.1 Industry structure

The horse industry in Australia is a large industry, diverse in structure and function. It
uses large areas of land, contributes to export earnings and creates considerable
economic activity in rural and urban communities (Pilkington and Wilson 1993). The
significant size and economic impact of the racing sector is well documented but
reliable and precise information on the relative importance of other sectors is difficult
to obtain.

Horses in Australia are used for racing, breeding, sporting activities, recreation,
regulatory purposes (police horses), tourism, stock work and meat production (pet
food and meat exported for human consumption).

A broad range of ancillary service providers depend for their livelihood on the horse
industry. Many others work part-time in related industries.

Many people in the horse industry belong to breed and activity organisations. Records
held by the Australian Horse Industry Council (AHIC) suggest that nationally there
are 15-20 large horse industry organisations and approximately 100 smaller ones.
AHIC member organisations claim memberships in excess of 100 000 people, with
horse registrations exceeding 500 000. However, large numbers of horse owners do
not belong to any particular organisation while many horse owners belong to more
than one organisation or breed society. Thus, it is difficult to draw conclusions from
registry information or membership records.

Horse-related activities play an important part in the social amenity of many
Australians, across all age groups, both actively as riders or drivers or passively as
spectators.

A large number of Australians ride horses for recreation. In a 1998 survey of nearly
two million Victorian households, 8.8% of respondents had ridden a horse at least
once in the previous three months and 90.9% cited recreation as the main reason for
riding a horse (Australian Bureau of Statistics 1998). The youth movement, Pony
Club Australia, has just under 1000 clubs and 55 000 members (Pony Club Australia
2008). Equestrian Australia has 19 000 members and covers the disciplines of
dressage, jumping, eventing, vaulting, show horse and carriage driving and is
involved in the administration of international endurance riding and para-equestrian
competitions. About 350 equestrian clubs and organisations with around 50 000
members are affiliated with Equestrian Australia. Some people may be both members
of Equestrian Australia and other clubs and organisations but the extent of the overlap
is unknown (F. Venhaus, Equestrian Australia, pers. comm. April 2009).

Measured by attendances, racing is Australia’s second most popular spectator sport
after Australian Rules Football (Australian Bureau of Statistics 2007). The Melbourne
Cup attracts a global television audience of 700 million from 120 countries and
territories (IER 2007). Many Australians also attend other horse sporting events such
as polo, polocrosse, camp drafting, dressage, show jumping, eventing and rodeos.



2.1.1 Economic Data

Gross value of production

The major area of economic activity is the domestic market for horses and related
goods and services. Estimates for quantifying the contribution of the horse industry to
the Australian economy vary. There is a lack of reliable data relating to the size and
structure of the Australian horse industry, particularly the non-racing sector.

The gross value of production (GVP) for the entire horse industry is difficult to assess
because what constitutes ‘final sales’ is hard to define, and because of the industry’s
scope and complexity. Only a relatively small share of the horse industry economic
activity is made up of final sales of horses, and much of the value of sales reflects the
training component of production (Centre for International Economics 2007).

The GVP for the Australian horse industry in 2005-06 (Table 2.1) was estimated at
A$3.6 billion per year (Centre for International Economics 2007). Betting, education
and industry research and development were not included in this GVP estimate nor
was flow-on expenditure on events such as transport costs for spectators, catering and
accommodation.

Component GVP ($ million)

Breeding 1053.2

Racing 738.8

Equestrian 1807.4

Horse related businesses 12.7

TOTAL 3612.1

Table 2.1 Estimated annual GVP of the horse industry by sector in 2005-06 (Centre for

International Economics 2007)

Thoroughbred racing

In August 2007, the Australian Racing Board (ARB) released a report on the size and
scope of the thoroughbred racing industry in Australia using where possible data from
the 2005-06 racing season (IER 2007).

Some of the major findings of the ARB report were:

« Economic activity generated by the Australian thoroughbred racing industry
provides more than A$5.04 billion in value added to the national economy,
representing about 0.58% of gross domestic product (GDP).

o The Australian thoroughbred racing industry directly employs more than 65 500
people. This is of similar size to the electricity, gas and water supply sector. A
further 67 300 people are employed in down-the-line supplier and service
industries.

. Significant employment and economic activity are generated in regional areas.




« The thoroughbred racing industry generates taxation revenue from a number of
sources including betting taxes and Goods and Services Tax (GST). Each year, the
Federal Government receives more than A$560 million and the state governments
receive A$610 million in taxation revenue.

Economic activity in thoroughbred racing is significantly increased during major
racing carnivals. For instance, it is estimated that the Victorian Spring Racing
Carnival generates more than A$221.8 million in real gross value added (A$524
million in gross economic benefit) for Victoria, and a total of 730 000 interstate and
international visits over 50 days (IER & Centre of Policy Studies, cited in Frontier
Economics 2008). In 2007, the carnival suffered a 13.8% downturn in gross economic
benefit as a consequence of the 2007 equine influenza outbreak in New South Wales
and Queensland, mainly due to a downturn in interstate and overseas attendance
(Anonymous 2008).

Harness racing

Estimated GDP of the Australian harness racing industry based on relevant racing and
breeding variables in each state (R. Pollock, Australian Harness Racing Council, pers.
comm. 2008) is presented in Table 2.2.

Estimated GDP Estimated GDP
(A$ million) (A$ million)
Season 2005-06 2006-07
Australia 1478 1562
New South Wales 713 761
Victoria 359 379
South Australia 63 66
Western Australia 116 124
Queensland 190 192
Tasmania 36 38
Table 2.2 Estimated GDP of the Australian harness racing industry

Non-racing sector

Obtaining a robust estimate of the value of the non-racing sector is very difficult
(Frontier Economics 2008). However, using a number of approaches, including non-
market valuation techniques and costs of horse ownership, the estimated total
economic value of the Victorian non-racing sector is A$0.18—0.63 billion per year
with the major economic impacts in regional Victoria.

Assuming a non-racing Australian domestic horse population of 435 000 (Gordon
2001) and applying the same approaches as Frontier Economics (Frontier Economics
2008), an estimate of the economic value of the national non-racing sector per year
would be A$9.8-15.4 billion.



Australian horse industry as a whole

An earlier economic impact study published in 2001 by the Rural Industries Research
and Development Corporation estimated that as a whole, the Australian horse industry
contributed over A$6.3 billion to the GDP annually (Gordon 2001). The annual
contribution of the racing sector was estimated to be A$3.4 billion and the non-racing
sector A$2.9 billion. These estimates did not include volunteer labour, estimated to be
worth another A$1.7 billion (Gordon 2001).

Number and location of horses

Accurate horse numbers by Australian state and territory are not readily available and
any information is acknowledged to be inaccurate and incomplete. The Australian
Bureau of Statistics (ABS) records the number of horses on establishments with
agricultural activity but these are known to underestimate total horse numbers.

A recent estimate is that there were a total of 932 000 domesticated horses in
Australia (Centre for International Economics 2007). The majority of these (85%) are
located in the south eastern portion of Australia in New South Wales, Queensland and
Victoria (Gordon 2001) where most of the human population is also situated (Figure
2.1).
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Figure 2.1 Density of domestic horses in Australia (Australian Bureau of Statistics 2006)*

There are also over 400 000 feral horses in Australia, mostly in remote arid and semi-
arid regions of the Northern Territory, western and northern Queensland, South
Australia, and the northern rangelands of Western Australia. There are also isolated
populations in New South Wales and Victoria and occasional incursions into the

! Raw data on stud and other horses collected by the Australian Bureau of Statistics were interpolated to give a

qualitative national coverage of the density of domestic horses.
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Australian Capital Territory (Figure 2.2). Feral horses have potential to harbour and
transmit exotic disease, though their remoteness may limit their ability to affect
domesticated populations. Feral horses are controlled in all mainland states and

territories, sometimes in conjunction with feral donkeys and camels (Dawson et al.
2006).
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Figure 2.2 The distribution of feral horses in Australia (adapted from Dobbie et al. 1993)

Australian horsemeat industry

Between 30 000 and 40 000 horses are processed for human and pet consumption
each year. Meat processed for human consumption is exported and cannot be sold
domestically. Horsemeat has been exported since the 1970s. Of the horses processed
in Australia, about 20% are feral horses, harvested mainly from the northern regions.
Horsemeat for export must be processed in export-accredited abattoirs.

A detailed review of the horsemeat industry has been published (Pilkington and
Wilson 1993). According to the Australian Quarantine Inspection Service (AQIS), the
largest export volume was 6137 tonnes in 1998-99, valued at A$26.4 million, with
more than half exported to Japan. In 2006-07, 2320 tonnes of horsemeat were
exported to 14 countries with the majority going to Russia (48%), Switzerland (15%),
Belgium (14%) and France (11%). The total value of exports in 2006—07 was A$10.3
million (DAFF 2009). Other saleable by-products include horse hides, hair and bone
meal.

Currently, there are two abattoirs that are export-accredited, one in Queensland and
the other in South Australia. For the domestic market, there are numerous licensed
knackeries that produce pet food from horsemeat.
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Other equids

Z00 equids

Zoological gardens in Australia hold collections of the following equids, some of
which are endangered species:

. onager (Equus hemionus onager)
« plains zebra (Equus burchellii)

« Przewalski’s horse (Equus ferus przewalskii)

Donkeys

Donkeys were first imported to Australia in 1866 to serve as pack animals and in
haulage teams. They were also bred with station horses to produce mules for heavy
work. Australia now has an estimated five million feral donkeys in arid central
Australia, the Kimberly in Western Australia and the Top End in the Northern
Territory (DEH 2004). Some are harvested for pet meat when they can be obtained at
low cost. Few donkeys are in domestic use today and mules are rarely bred.

No reliable estimate of the number of domestic donkeys is available.

2.2 Domestic trade in horses

The pattern of domestic trade is such that there is significant potential for rapid and
extensive transmission of infectious horse diseases because nearly every activity
undertaken with horses involves movement to and from a home property. Every day,
large numbers of horses move rapidly and widely within Australia by road transport.
Horses are frequently transported over long distances to and from points of
congregation such as sales, race meetings and sporting events and then dispersed to
various locations (Constable et al. 2000).

There are a few large commercial horse transport companies with extensive national
networks and many smaller operators who service horse transport hubs on a local or
regional basis. Significant numbers are also transported by owners or trainers in
privately owned vehicles. Occasionally, racehorses are transported domestically by
air, usually to and from Western Australia. Horses also are transported between
Victoria and Tasmania across Bass Strait by ferry in horse floats and trucks. Depots
are regularly used as transport hubs. Horses sometimes stay for only a few hours at
these depots or change vehicles immediately after arrival and then depart for another
local or interstate destination.

Horses move freely within and between most states and territories in Australia but
there are some restrictions. Cattle tick, the most serious external parasite of cattle in
Australia, can attach to horses and be spread via horse movements. For this reason,
there are legislative restrictions in north-eastern New South Wales, the Northern
Territrory, Queensland and Western Australia for horses moving out of tick-infested
areas into tick-free areas. Horses are required to report to designated crossing points
for inspection, treatment and/or a permit. There are also legislative restrictions on the
movement of horses into Western Australia to prevent the entry of liver fluke
(Fasciola hepatica) and exotic noxious weeds.
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Public auctions are common in the thoroughbred industry, however the majority of
horses are sold privately.

Sales results for Australian thoroughbreds since 199697 have been summarised
(Australian Racing Board 2008). Gross sales and median prices have increased
steadily but recently levelled out. In the 2007-08 season, 4903 yearlings were
auctioned for A$372 million, a decrease of 1% compared to the 200607 gross of
A$376 million. The median yearling price was A$25 000, a 4% increase over the
A$24 000 median recorded in 2006-07.

Sales results and statistics for sales of other breeds are more difficult to obtain, but
there is a robust market for elite horses in the non-racing sector. For instance, at the
2008 Dalby Stockhorse Sales, 279 horses sold for a gross of A$2.5 million at an
average price of A$8940. The top price was for a mare that sold for A$70 000 (ASHS
2009).

Elite dressage and show jumping horses can command prices of several hundreds of
thousands of dollars.

2.3 International trade in horses

Major discrepancies between sources relating to Australia’s international trade in
horses have been reported (Pilkington and Wilson 1993). Pilkington and Wilson
(1993, p. 26) wrote:

‘Definitions used by the stud books, Australian Quarantine and Inspection Service
(AQIS) and Customs have differing purposes and lead to figures which cannot easily
be compared or readily analysed to obtain a true indication of the size of the trade.
Figures differ depending on sex and purpose of the export. Breeding animals attract
different tariffs in destination countries to racing animals. Some destinations are not
affiliated with the International Stud Book and so documentation from the Australian
Stud Book [for thoroughbred horses] is not warranted.’

In 2009, these discrepancies remain.

2.3.1 Economic value

Horses are regularly exported from Australia to a wide variety of destinations for both
competition and breeding purposes. Horse exports have traditionally contributed to
the Australian economy since horses were first exported to India in the 1830s for use
by the British Army as cavalry remounts. In the following 100 years, about 350 000
horses were exported to India (Pilkington and Wilson 1993). Freedom from
significant equine diseases, such as African horse sickness, has underpinned
Australia’s status as a preferred supplier of healthy horses since the start of exports to
India (Yarwood 1989) until today.

The annual economic value of international trade in horses since 2000 is summarised
in Table 2.3.
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Year Value Value® Trade surplus
Imports (A$ million) Exports (A$ million) (A$ million)
2000 96.6 91.9 -4.7
2001 65.4 107.6 42.2
2002 84.2 122.0 37.9
2003 81.8 116.8 35.0
2004 66.1 107.7 41.6
2005 95.5 111.4 18.9
2006 123.3 117.7 -5.6
2007 106.2 118.8 12.6
2008 138.5 134.1 -4.4
Table 2.3 Estimated value of imports and exports of live horses by financial year

(Australian Bureau of Statistics 2009)

The annual value of horse exports from Australia has steadily increased during the
past decade. A trade surplus has been achieved in most years, rectifying the long term
trade deficit in horses (Pilkington and Wilson 1993).

In 1993, the annual value of Australian horse exports had been static since 198485 at
A$20-40 million, but compared favourably to the annual export income generated by
sheep and cattle exports (Pilkington and Wilson 1993).

In 2008, the annual export income generated by cattle (A$534.2 million) and by sheep
exports (A$330.3 million) far exceeded that by horse exports (A$134.1 million)
(Australian Bureau of Statistics 2009).

The annual number of horses imported to, and exported from, Australia since 2000 is
summarised in Table 2.4.

2 Excludes value of horses exported for racing and breeding
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Year Imports (hnumber of horses) Exports® (number of horses)
2000 5022 2976
2001 1999 6724
2002 1915 3217
2003 1866 3757
2004 2133 5309
2005 2835 2540
2006 3616 2791
2007 2429 2373
2008 2704 2308
Table 2.4 Estimated number of live horse imports and exports by financial year

(Australian Bureau of Statistics 2009)

2.3.2 Exports: numbers and breeds

Currently, 2300-2500 horses are exported from Australia annually, primarily by air.
Of these, the majority are thoroughbred racehorses. Some standardbreds are also
exported for racing. A variety of other breeds, including warmbloods and Arabians,
are also exported for equestrian sports or recreational use. In the past decade, a solid
market has been developed in Middle Eastern countries for Arabian horses used for
endurance riding.

Detailed export statistics by number and country of destination are only available for
the thoroughbred breed and are kept by the Australian Stud Book. A summary is
available (Australian Racing Board 2008) and the yearly summary by region (Figure
2.3) is presented on the Australian Stud Book website (Australian Jockey Club
Limited and Victoria Racing Club Limited 2009)*.

3 Excludes horses exported for racing and breeding

# Migration data can only be accessed online by Australian Stud Book subscribers.
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Horse Exports By Region in 2008 season

Europe 2%
America 2%
Africa 5%

NZ 37% Asia 54%

Figure 2.3 Horse exports by region in the 2008 season (Australian Jockey Club Limited and
Victoria Racing Club Limited 2009)

New Zealand is Australia’s largest single trading partner, accounting for about 30% of
thoroughbreds exported since 1996-97. The international market for Australian
thoroughbred horses to Asian countries is also robust including to Hong Kong,
Singapore, Malaysia, Korea, China and Macau which collectively accounted for over
60% of Australia’s horse exports over the last decade.

In 200607, total thoroughbred exports increased significantly to 2362 horses, the best
performance since 2000 when there were major exports to China and Malaysia. In the
following season, the 2007 equine influenza outbreak in Australia had a profound
impact on trade and exports decreased by 80% from 2362 to 469 horses (Australian
Racing Board 2008).
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2.3.3 Imports: numbers and breeds

Currently 2000-3000 horses are imported to Australia annually, primarily by air
(Tables 2.4 and 2.5).

Year New Zealand All other countries Total horses imported
1996 931 169 1100

1997 1358 131 1489

1998 2411 493 2904

1999 5330 549 5879

2000 4714 765 5479

2001 1972 489 2 461

2002 2 009 538 2547

2003 1622 548 2170

2004 1829 717 2 546

2005 2194 628 2822

2006 2247 897 3144

2007 (to October) 2079 542 2621
Table 2.5 gg(t)i;;ated number of horses imported into Australia, from 1996 to October

Air freight and quarantine costs tend to limit imports to horses of significant financial
or sentimental value. The majority of horses imported from approved countries (other
than New Zealand) arrive in Australia during the months of July and August.

Information from commercial sources indicates that 550—600 horses of all breeds are
imported annually from approved countries (other than New Zealand) — 56% from
Europe, 40% from the United States and 4% from Asia.

Between 2006 and 2008, the breed distribution of imported horses was: thoroughbreds
(52%) — comprising breeding stallions (11%), racehorses in training (3%) and other
breeding stock (38%); warmbloods (11%); standardbreds (9%); Arabians (5%);
ponies and cobs (5%); miniatures (3%) and others (15%). ‘Others’ includes breeds
such as Appaloosas, quarter horses, Hanoverians, shires, Percherons and polo ponies
and event horses.

The Australian Stud Book has kept statistics of registered imported thoroughbreds by
number and country for an extended period (Australian Racing Board 2008). The
majority (77%) of registered thoroughbred horses imported to Australia since 1996—

> Figures from AQIS Live Animal Imports (2007)
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1997 have originated from New Zealand. Other sources include the United States
(11.4 %), Ireland (5%), Great Britain (3.8%), France (0.7%) and Canada (0.5%).

Figure 2.4 presents an overview of imports by region in 2008 (Australian Jockey Club
Limited and Victoria Racing Club Limited 2009). It should be noted that the country
of origin recorded by the Australian Stud Book may reflect the country of studbook
registration not the country from which the horse was directly imported.

Horse Imports By Region in 2008 season |

Africa 0%
Asia 6%

Europe 139

America 13%

Figure 2.4 Thoroughbred horse imports in 2008 by region (Australian Jockey Club Limited
and Victoria Racing Club Limited 2009)

Imports of thoroughbred horses were severely impacted by the equine influenza
outbreak in Australia in 2007 (Australian Racing Board 2008) and imports decreased

by 60% (see Figure 2.5).
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Imports & Exports of Australian Bloodstock 1996/97 - 2007108

— i parts — | ports

2500

2250

2000

1750

1500

Number of Horses

1250

1000

50

1996437 1931198 1338139 1333000 2000401 2001102 2002003 200304 2004105

~ —~—~—\]

2005106 2006107 2007108

Figure 2.5
Jockey Club Limited and Victoria Racing Club Limited 2009)

8 These figures only include permanently imported and exported thoroughbred bloodstock

Exported and imported thoroughbred bloodstock® from 1996-97 to 2007—-08 (Australian

19




2.4 Horse health in Australia

2.4.1 Equine diseases in Australia

OlE-listed diseases capable of affecting horses that occur in Australia
include:

o anthrax (limited distribution)

« equine infectious anaemia (limited distribution)
« equine rhinopneumonitis (EHV-1 and EHV-4)
« equine viral arteritis

« Japanese encephalitis (Torres Strait)

« leptospirosis

Other infectious diseases that are present in Australia and capable of
infecting horses include:

. Dbotulism

« dermatophilosis

. equine coital exanthema (EHV-3)

. equine rotavirus

« Hendra virus (restricted distribution)
. melioidosis (restricted distribution)
« papillomatosis

« Rhodococcus equi

. Ross River virus

« strangles

« tetanus

Nationally notifiable diseases

The following diseases capable of affecting horses are included on Australia’s
National Notifiable Animal Disease List, April 2008 (DAFF 2008):

« African horse sickness
« anthrax
« Aujeszky’s disease

« Borna disease
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brucellosis

contagious equine metritis

dourine

encephalitides (tick-borne)

epizootic lymphangitis

equine encephalomyelitis (Eastern, Western and Venezuelan)
equine encephalosis

equine herpesvirus 1 (abortigenic and neurological strains)
equine infectious anaemia

equine influenza

equine piroplasmosis (Babesia caballi and Theileria equi)
equine viral arteritis

Getah virus infection

glanders

Hendra virus infection

Japanese encephalitis

louping ill

Nipah virus infection

Potomac horse fever

rabies

salmonellosis (Salmonella Abortusequi)

screw-worm fly — New World (Cochliomyia hominovorax)
screw-worm fly — Old World (Chrysomya bezziana)

surra (Trypanosoma evansi)

trichinellosis

tuberculosis (Mycobacterium bovis)

vesicular stomatitis

warble-fly myiasis

West Nile virus infection — clinical
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2.4.2 Australian Veterinary Emergency Plan

The Australian Veterinary Emergency Plan (AUSVETPLAN) (Animal Health
Australia 2009) is Australia’s national plan for responding in a consistent manner to
an outbreak, or suspected outbreak, of an emergency animal disease, anywhere in
Australia.

Individual AUSVETPLAN Disease Strategy Manuals have been prepared for the
following diseases capable of affecting horses:

o African horse sickness

« Anthrax

. bovine brucellosis

« equine influenza

« Japanese encephalitis

o screw-worm fly

« surra (Trypanosoma evansi)
. vesicular stomatitis

Response Policy Briefs are brief policy statements for an emergency animal disease
that are subject to cost sharing between governments and livestock industries but
which are not covered by full AUSVETPLAN Disease Strategy Manuals. Response
Policy Briefs have been prepared for the following diseases capable of affecting
horses:

« Borna disease

« brucellosis (due to Brucella melitensis)

. contagious equine metritis

. encephalitides (tick-borne) — includes louping ill
. epizootic lymphangitis

« equine babesiosis

- equine encephalomyelitis (Eastern, Western and Venezuelan)
. equine encephalosis

« Getah virus disease

. glanders

- Hendra virus

« Nipah virus

« Potomac horse fever

« trichinellosis
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« West Nile virus infection — clinical

2.4.3 Emergency Animal Disease Response Agreement

The Emergency Animal Disease Response Agreement (EADRA) (Animal Health
Australia 2001), ratified in March 2002, established new partnership arrangements
between the Australian Government, state and territory governments, and peak
livestock industry organisations. The Agreement is managed by Animal Health
Australia and provides a framework for managing and funding responses to
emergency animal disease incursions. It is regularly reviewed.

The signatories to the EADRA are committed to:

- minimising the risk of emergency animal disease incursions by developing and
implementing biosecurity plans for their jurisdictions or industries

. maintaining an appropriate capacity to respond to an emergency animal disease by
having available adequate numbers of trained personnel to fill roles specified in
AUSVETPLAN

. participating in decision making relating to emergency animal disease responses,
through representation on the Consultative Committee on Emergency Animal
Diseases and a National Management Group

« sharing the eligible response costs of emergency animal disease incursions.
o Currently, the Australian horse industry is not a signatory to the EADRA.

Diseases covered by the EADRA have been categorised according to the proportion
of costs that will be shared between government and respective industries. Below is a
list of scheduled diseases capable of affecting horses and the category assigned to
them:

Category 1 (100% government funded response)

- Eastern, Western and Venezuelan equine encephalomyelitides

- Japanese encephalitis

. rabies

Category 2 (80% government; 20% industry funded response)
« Hendra virus infection

. glanders

o screw-worm fly

. vesicular stomatitis

Category 3 (50% government; 50% industry funded response)
« African horse sickness

« anthrax
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« trichinellosis

Category 4 (20% government; 80% industry funded response)
. Borna disease

« contagious equine metritis
« dourine

« epizootic lymphangitis

. equine babesiosis

. equine encephalosis

. equine influenza

« Getah virus infection

. Potomac horse fever

o surra

There are 11 significant diseases covered by the EADRA which affect horses only.
For these, if the horse industry was a signatory to EADRA, the horse industry alone
would share emergency response costs with government. There are also three other
diseases — Borna disease, surra and vesicular stomatitis — for which the horse
industry would share response costs with government and other livestock industries.
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3 Method for import risk analysis

The World Organisation for Animal Health (OIE) in its Terrestrial Animal Health
Code (2009), hereafter referred to as ‘the Code’, refers to ‘General Obligations related
to Certification’ in Chapter 5.1.

The Code states at Article 5.1.2. that:

‘The import requirements included in the international veterinary certificate should
assure that commodities introduced into the importing country comply with the OIE
standards. Importing countries should restrict their requirements to those necessary to
achieve the national appropriate level of protection. If these are stricter than the OIE
standards, they should be based on an import risk analysis.’

Article 5.1.2. further states that:

‘The international veterinary certificate should not include measures against
pathogens or diseases which are not OIE listed, unless the importing country has
demonstrated through import risk analysis, carried out in accordance with Section 2.,
that the pathogen or disease poses a significant risk to the importing country.’

The components of an import risk analysis (IRA), described in Chapter 2.1 of the
Code, are:

« hazard identification

. risk assessment (release assessment, exposure assessment, consequence
assessment and risk estimation)

. risk management
« risk communication.

While hazard identification, risk assessment and risk management occur
consecutively within the context of a particular IRA, risk communication occurs in an
ongoing and iterative manner throughout the process, and includes both formal and
informal consultation with stakeholders. The release of this IRA report forms part of
the risk communication process.

The method adopted by Biosecurity Australia for conducting IRAs conforms to that
recommended by the OIE in Chapter 2.1 of the Code and is described in further detail
in this chapter. Results of the hazard identification, including hazard refinement are
detailed in chapter 4. Individual disease risk assessments and risk estimates are
described in chapter 5. Proposals for risk management, for those disease agents for
which the risk estimate exceeds Australia’s appropriate level of protection (ALOP),
are described in chapter 6.

This IRA considers the importation of horses from approved countries (see section
1.4.1 for details).
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3.1 Hazard identification

Hazard identification is described in the Code (Article 2.1.2) as a classification step
that is undertaken to identify potential hazards that could be associated with the
importation of a commodity.

In accordance with the Code, a disease agent was considered to be a potential hazard
if it was assessed to be:

. appropriate to the species being imported
. present in the exporting country
« OIE-listed, or could potentially produce adverse consequences in Australia

. not present in Australia, or present in Australia and a notifiable disease or subject
to control or eradication.

For this IRA, hazard identification was initiated by generating a comprehensive list of
disease agents likely to be relevant to the importation of horses. The list includes
disease agents listed by the OIE and known to affect horses, and any other diseases or
disease agents considered relevant to horses. The list was subsequently refined by
applying four criteria (above) for assessing a potential hazard. If reasons for the
inclusion or exclusion of a particular disease agent were not clear cut, these agents
were retained on the list and examined in the risk assessment.

3.2 Risk assessment

Risk assessment is defined in the Code as ‘... the evaluation of the likelihood and the
biological and economic consequences of entry, establishment and spread of a hazard
within the territory of an importing country’.

The Code notes that ‘the principal aim of import risk analysis is to provide importing
countries with an objective and defensible method of assessing the disease risks
associated with the importation of animals ... > and further ‘provides
recommendations and principles for conducting transparent, objective and defensible
risk analyses for international trade’.

Article 2.1.2 of the Code states that ‘an importing country may decide to permit the
importation using the appropriate sanitary standards recommended in the Terrestrial
Code, thus eliminating the need for a risk assessment’. Each disease section in
chapter 5 of the IRA states whether the Code recommendations exist for that disease
agent and if the recommendations were used or a risk assessment was conducted.

In accordance with the Code, the ‘release assessment describes the probability of the
‘release’ of each of the potential hazards (the pathogenic agents)’ in an importing
country and ‘exposure assessment consists of describing the biological pathway(s)
necessary for exposure of animals ... and estimating the probability of the exposure(s)
occurring’. The consequence assessment describes the potential consequences of a
given exposure and estimates the probability of them occurring. The risk assessment
for an identified disease agent concludes with risk estimation — the combination of
the likelihood of release and exposure, and likely consequences of establishment
and/or spread — and yields the unrestricted risk estimate.
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Figure 3.1 illustrates the components of a risk assessment: the release, exposure and
consequence assessments. Figure 3.2 provides an expanded schematic on the main
components.

Release Exposure Consequence
o assessment----- D> G assessment:----------- G - ASSesSMeNt - >
Exporting Australian Exposure of Establishment Spread among
country border susceptible in susceptible susceptible
animal(s) population(s) population(s)
Release and exposure Outbreak
D scenarios scenarios
Figure 3.1 Components of risk assessment

Chapter 2.1 of the Code provides recommendations for conducting IRAs, describing
release, exposure and consequence assessments and their integration into a risk
estimation, producing overall outcome of the risks associated with the hazards
identified at the outset.

3.2.1 Evaluating and reporting likelihood

In this assessment, Biosecurity Australia used available data sources, including
information on related disease agents and host species.

This assessment was conducted using a qualitative approach. The likelihood that an
event will occur was evaluated and reported qualitatively, using qualitative likelihood
descriptors for the release and exposure assessment, and the outbreak scenario (Table
3.1).

Likelihood Descriptive definition

High The event would be very likely to occur

Moderate The event would occur with an even likelihood

Low The event would be unlikely to occur

Very low The event would be very unlikely to occur

Extremely low The event would be extremely unlikely to occur

Negligible The event would almost certainly not occur
Table 3.1 Nomenclature for qualitative likelihoods

3.2.2 Risk assessment framework

Horses have been imported into Australia since European settlement. Importation by
air began in the 1970s and became routine from the mid-1990s. The associated risks
with shorter travel times were taken into account in developing subsequent import
policies. The evaluation of disease risks involved estimating the likelihood of
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susceptible animals in Australia becoming exposed to a disease agent and the likely
consequences of such exposure.

In evaluating the likelihood of susceptible animals in Australia becoming exposed to a
disease agent, the following factors were considered:

« the likelihood of the disease agent being released into Australia via an imported
horse (release assessment)

. the likelihood of a susceptible animal becoming exposed to the disease agent via
an imported horse (exposure assessment).

The determination of likely consequences required:

« identification of the most likely outbreak scenario that could follow exposure to a
disease agent. Possible outbreak scenarios can range from no infection occurring
to the agent establishing and spreading in a local population with further spread to
other susceptible populations. Only the most likely outbreak scenario relating to
establishment and/or spread for each disease agent was assessed

« estimation of the likelihood of establishment and/or spread for that outbreak
scenario

. effects (health, environmental and socioeconomic) associated with that outbreak
scenario.

Likelihoods were assigned to release, exposure and establishment and/or spread
(outbreak) scenarios.

The overall construct of this risk assessment, including the exposure groups identified,
is illustrated in Figure 3.2. Key steps in the process, and references to figures and
tables, are given in Table 3.2.

The risk assessment considered the likelihood of entry and exposure of a disease agent
over a period of one year. The release and exposure assessments for each disease
agent were based on the expected annual volume of trade in horses. The volume of
trade was taken as the average number of horses imported each year over the previous
ten years.

This IRA did not consider Australia’s current risk management measures for imported
horses when estimating risk. The IRA thus concluded with an unrestricted risk for
each disease agent. If the unrestricted risk did not achieve Australia’s ALOP,
described in section 1.2.1, then risk management measures were recommended to
reduce the risk in order to achieve the ALOP.

The outbreak scenario resulting from the exposure of susceptible animals was
considered in a single pathway resulting in infection and establishment. Detailed
disease considerations were discussed in the relevant disease chapter.
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Figure 3.2 Overall construct of the risk assessment

This pathway is deconstructed and reproduced in detail in later figures.
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Likelihood / Risk factor

Estimation / description

Reference

Release and exposure asse

ssment

Likelihood of release

Likelihood of release

Section 3.2.3, Table
3.1, Figure 3.3

Likelihood of exposure

Likelihood of exposure

Section 3.2.4, Table
3.1, Figure 3.4

Likelihood of release and
exposure

Estimated using the matrix for combining qualitative likelihoods
using Table 3.3

Section 3.2.5, Table
3.3

Consequences assessment

Likelihood of
establishment and/or
spread

Likelihood of establishment and/or spread associated with the
identified outbreak scenario

Section 3.2.6, Table
3.1

Overall effect of
establishment and/or
spread

QOutbreak scenario effects (health, environmental and
socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5

Section 3.2.6, Table
3.4, Figure 3.5

Likely consequences

Estimated by combining the likelihood of establishment and/or
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences

Section 3.2.6, Table
35

Risk estimation

The risk of release,
exposure, establishment
and/or spread

Estimated by combining the likelihood of release and exposure with
the likely consequences of establishment and/or spread using the
risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Section 3.2.7, Table
3.6

Table 3.2 Key st

eps in estimation of unrestricted risk

3.2.3 Release assessment

The release assessment considered a single release scenario, in which horses were
randomly sourced from the general horse population in the approved country.

Figure 3.3 Release

Source

A 4

Arrival at an Australian
port of entry

A 4

Liklihood of
release (LR)

pathway
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The release pathway considered the following relevant steps:
. presence of the disease agent at premises of origin of the horse
« whether the selected horse is infected

« whether the disease agent is detected at pre-export inspection (independent of any
subsequently applied risk management measures)

« whether the horse is infected during transport
. whether the disease agent is detected at an Australian port of entry

No risk management measures were considered in the unrestricted release scenario,
except basic evaluation of health and fitness to travel by the certifying authority in the
country of origin. With the exception of New Zealand, from where some horses are
exported by sea, all horses exported to Australia are freighted by air in purpose built
air stalls. The likelihood of release for each disease agent was based on the
unrestricted release scenario.

3.2.4 Exposure assessment

For the purposes of this IRA, to determine the unrestricted risk estimate, the exposure
assessment commenced at the point of arrival of horses in Australia. Figure 3.4
illustrates the potential for transmission by different pathways. For each disease agent,
the most likely pathway was selected for analysis.

The exposure assessment considers multiple exposure groups, and potential exposure
pathways of the disease agent by vectors, direct contact or fomites. The exposure
group was considered to be horses and other susceptible species (referred to as
‘susceptible animals’). The recognised exposure groups in this IRA were:

« equids (including feral equids)

. other domestic species (including other non-ruminants and ruminants, feral
animals)

. wildlife (Australian native animals).

Non-susceptible animals were not considered. For each disease agent, the final
outcome of the exposure assessment was an estimate of the likelihood that susceptible
animals were exposed to the disease agent i.e. the likelihood of exposure.

The likelihood estimation of the exposure assessment did not consider Australia’s
current risk management measures for imported horses.
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Figure 3.4 Potential exposure pathways (single exposure group)

3.2.5 Estimation of the likelihood of release and exposure

The estimation of the likelihood of release and exposure involved consideration of the
volume of trade in horses to be imported during a prescribed period. The period
chosen by Biosecurity Australia is one year, which was considered a sufficient period
to enable evaluation of seasonal effects. Data provided by AQIS show that for the last
ten years, each year, Australia imported over 2000 horses from New Zealand and
approximately 500 horses from elsewhere.

The likelihood of release and exposure was the estimated likelihood that there was at
least one exposure event during an average year for the expected number of horses
imported from countries where the disease being assessed was endemic.

The likelihood of release and exposure was estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix shown in Table
3.3.

The basis for combining qualitative likelihoods using a matrix is described by
Standards Australia and Standards New Zealand (Standards Australia 2005).
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High Moderate Low Very Low Extremely Negligible
low
High High Moderate Low Very low Extremely low | Negligible
Moderate Moderate Low Low Very low Extremely low | Negligible
Low Low Low Very low Very low Extremely low | Negligible
Very low Very low Very low Very low Extremely low | Extremely low | Negligible
Extremely Low Extremely Extremely low | Extremely low | Extremely low | Negligible Negligible
low
Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Table 3.3 Matrix for combining qualitative likelihoods

3.2.6 Consequence assessment

Criteria for assessing consequences associated with a pest or disease incursion are
outlined in relevant Australian legislation and international agreements, and in the
standards prepared by the OIE. In particular:

« the Quarantine Act 1908 requires decision makers to take into account the
probability of harm being caused (to humans, animals, plants, other aspects of the
environment, or economic activities) and the probable extent of the harm (Section
5D)

. the SPS Agreement’ states that ‘Members shall take into account as relevant
economic factors: the potential damage in terms of loss of production or sales in
the event of the entry, establishment or spread of a pest or disease; the costs of
control or eradication in the territory of the importing Member; and the relative
cost-effectiveness of alternative approaches to limiting risks.’

« The Code expands the ‘relevant economic factors’ described in the SPS
Agreement and provides examples of factors that will typically be relevant to an
IRA. In each case, consequence assessments do not extend to considering the
benefits or otherwise of trade in a given commodity, nor to the effect of import
competition on industries or consumers in the importing country.

The Code also states that a consequence assessment ‘describes the potential
consequences of a given exposure and estimates the probability of them occurring’.
This approach is reflected in the Quarantine Proclamation 1998, which requires that
the ‘level of quarantine risk’ is considered in making quarantine decisions (Section
70).

In this IRA, likely consequences are considered for those attributable to the most
likely outbreak scenario. These were addressed in terms of direct and indirect effects
on animal and plant life and health on a national scale, including adverse health,
environmental and socioeconomic effects (as detailed below), and separately in terms

7 SPS Agreement — World Trade Organization Agreement on the Application of Sanitary and Phytosanitary
Measures
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of consequences to human life or health. The latter is dealt with separately because
primary responsibility for matters of human life or health rests with the Australian
Government Department of Health and Ageing.

The following sequence of steps was taken in determining the likely consequences
associated with an outbreak scenario:

1. identification of the most likely outbreak scenario (detailed in the relevant
disease chapter) that may occur as a result of release of a disease agent and
exposure to a susceptible animal

2. estimation of the likelihood of the outbreak scenario occurring to obtain a
likelihood of establishment and/or spread

3. determination of the effects (health, environmental and socioeconomic)
resulting from the outbreak scenario

4. combination of the likelihood of establishment and/or spread for the outbreak
scenario with the corresponding overall effect to obtain an estimation of likely
consequences.

Identification of an outbreak scenario

Once exposure of a susceptible animal has occurred, a number of possible outbreak
scenarios could follow, representing a continuum ranging from no spread to
widespread establishment of disease. For risk assessment purposes, outbreak scenarios
were considered based on the epidemiology of each disease agent and described in
each disease chapter. The outbreak scenario considered was dependent on detection of
the disease agent in susceptible animals. The most likely outbreak scenario was
determined by the extent of establishment and/or spread at detection. Consequences
were assessed after the most likely outbreak scenario was selected.

For each disease agent, the likelihood of establishment and/or spread, and the
associated overall effect for the outbreak scenario was determined. The likely
consequences were determined using the matrix at Table 3.5.

Likelihood of establishment and/or spread associated with the outbreak
scenario

When estimating the likelihood of establishment and/or spread associated with the
outbreak scenario, qualitative descriptors such as ‘negligible’, ‘low’, and ‘moderate’
were used as detailed in Table 3.1.

Determination of the effects (health, environmental and socioeconomic)
of establishment and/or spread

Potential effects of establishment and/or spread associated with the outbreak scenario
may be direct or indirect. Consideration of effects was not limited to what might occur
during one year, but covered a period as long as effects continued to be discernible.
Adverse effects were evaluated in terms of seven (two direct and five indirect)
criteria.
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Direct effects
These describe effects on:

« life or health (including production effects) of susceptible animals

« the living environment, including life and health of wildlife, and any effects on the
non-living environment.

Indirect effects
These describe effects on:

. new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

« domestic trade or industry, including changes in consumer demand and effects on
other industries supplying inputs to, or using outputs from, directly affected
industries

. International trade, including loss of markets, meeting new technical requirements
to enter or maintain markets and changes in international consumer demand

« the environment, including biodiversity, endangered species and the integrity of
ecosystems

« communities, including reduced tourism, reduced rural and regional economic
viability and loss of social amenity, and any ‘side effects’ of control measures.

Effects were considered mutually exclusive, that is, an effect was not assessed more
than once. Direct effects were considered separately from indirect ones.

Describing effects

Estimating the overall effect of establishment and/or spread associated with the
outbreak scenario involved a two-step process where first, a qualitative descriptor of
the effect of a disease agent was assigned to each of the identified direct and indirect
criteria in terms of the level of effect and the magnitude of effect. The second step
involved combining the effects for each of the seven criteria to obtain an estimation of
the overall effect of establishment and/or spread.

Step 1: Assessing direct and indirect effects

Each direct and indirect effect was estimated at four levels — national, state or
territory, district or regional, and local — and the values derived subsequently
translated into a single qualitative score (A to G). In this context, the terms ‘national’,
‘state or territory’, ‘regional’ and ‘local’, were defined as follows:
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National  Australia-wide

State/ an Australian ‘State’ (New South Wales, Victoria, Queensland, Tasmania,

Territory  South Australia or Western Australia) or ‘Territory’ (the Australian
Capital Territory, the Northern Territory, the Australian Antarctic
Terrigtory and other Australian Territories covered under the Quarantine
Act)”.

District/  a geographically or geopolitically associated collection of aggregates —
Region generally a recognised section of a State or Territory, such as the ‘North
West Slopes and Plains’ of New South Wales or ‘Far North Queensland’.

Local an aggregate of households or enterprises — e.g. a rural community, a
town or a local government area.

At each level, the magnitude of effect was described as ‘unlikely to be discernible’, of
‘minor significance’, ‘significant’ or ‘highly significant’:

« An ‘unlikely to be discernible’ effect is not usually distinguishable from normal
day-to-day variation in the criterion.

« An effect of ‘minor significance’ is recognisable, but minor and reversible.

« A ‘significant’ effect is serious and substantive, but reversible and unlikely to
disturb either economic viability or the intrinsic value of the criterion.

« A ‘highly significant’ effect is extremely serious and irreversible and likely to
disturb either economic viability or the intrinsic value of the criterion.

When assessing effects, the frame of reference was the effect of each disease agent on
the community as a whole and not just on directly affected parties. Related
considerations were the disease agent, its persistence and geographic extent. In
general, effects were considered greater if the effect was prolonged, as would be the
case if the disease agent was expected to persist for several production cycles or if
restocking following eradication programs was expected to take several generations.
If an effect was not prolonged, consequences were considered likely to be less serious.
Similarly, a disease agent with limited trade effects or pathogenicity but widespread at
detection may have been considered to have less serious effects than a disease agent
limited geographically but with major effects on trade.

Step 2: Combining direct and indirect effects

To estimate the overall effects of a disease outbreak on a national scale, it was
necessary to combine the direct and indirect effects on the national economy or the
Australian community. The effects were combined by first translating each individual
direct or indirect effect to a national effect score (A—G) using the schema outlined in

8 This excludes the Cocos (Keeling) Islands.
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Table 3.4. This was done by determining which of the shaded cells with bold font in
the Table corresponded to the level and magnitude of the particular effect. At each of
the lower geographic levels, an effect more serious than ‘minor’ was understood to be
discernible at the level above (e.g. a ‘significant’ effect at the state/territory level
would be considered to be equivalent to at least a ‘minor’ effect at national level). In
addition, the effect of a disease at a given level in more than one state/territory,
district/region or local area was considered to represent at least the same magnitude of
effect at the next highest geographic level.

Once the appropriate shaded cell had been selected, the appropriate overall score for
the outbreak scenario was assessed by reading the alphabetic (A—G) score from
Table 3.4, starting at the national level and working down until the highest applicable
combination of level and magnitude was reached. It is important to note that ‘effect’
at the national level is a different issue from ‘spread of disease’. A disease may have
serious consequences at the national level, despite only occurring in a small area.

G  Highly significant
F  Significant
Greater than ‘minor’
g Minor <«—— at State level equals
at least ‘minor’ at
(] .
§ National level
E”_, Greater than ‘minor’
§ o Unlikely to be Minor <«—at district/region level
E discernible equals at least
E ‘minor’ at State level
o
k= Greater than ‘minor’
z c Unlikely to be Minor <«——at Local level equals
discernible at least ‘minor’ at
district/region level
Unlikely to be .
B - - . y Minor
discernible
A Unlikely to be
discernible
national State or Territory district or region local
Geographical Level
Table 3.4 Assessment of direct or indirect effects on a national scale®

The measure of effect (A—G) obtained for each direct and indirect criterion was
combined to give the overall effect of a disease agent.

? Shaded cells with bold font are those that dictate national effect scores. Effects greater than ‘minor” at local,
district/regional or state/territory level are considered to represent at least ‘minor’ effects at the next higher
geographic level.
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The following rules (Figure 3.5) were used for the combination of direct and indirect
effects. They should not be considered as likelithoods of occurrence.

10.

11.

12.

13.

Where the effect of a disease with respect to any direct or indirect criterion is G, the
overall effect is ‘extreme’.

Where the effect of a disease with respect to more than one criterion is F, the overall
effect is ‘extreme’.

Where the effect of a disease with respect to a single criterion is F and the effect with
respect to each remaining criterion is E, the overall effect is ‘extreme’.

Where the effect of a disease with respect to a single criterion is F and the effect with
respect to remaining criteria is not unanimously E, the overall effect is ‘high’.

Where the effect of a disease with respect to all criteria is E, the overall effect is ‘high’.

Where the effect of a disease with respect to one or more criteria is E, the overall effect
is ‘moderate’.

Where the effect of a disease with respect to all criteria is D, the overall effect is
‘moderate’.

Where the effect of a disease with respect to one or more criteria is D, the overall effect
is ‘low’.

Where the effect of a disease with respect to all criteria is C, the overall effect is ‘low’.

Where the effect of a disease with respect to one or more criteria is C, the overall effect
is ‘very low’.

Where the effect of a disease with respect to all criteria is B, the overall effect is ‘very
low’.

Where the effect of a disease with respect to one or more criteria is B, the overall effect

is ‘negligible’.

Where the effect of a disease with respect to all criteria is A, the overall effect is
‘negligible’.

Figure 3.5 Rules used for the combination of direct and indirect effects

Note : These rules are mutually exclusive, and were addressed in the order that they
appear in the list. For example, if the first set of conditions did not apply, the second
set was considered. If the second set did not apply, the third set was considered, and
so forth until one of the rules applied. No further rule was considered.

Derivation of likely consequences

The likely consequences were estimated by combining the likelihood of establishment
and/or spread (associated with the outbreak scenario) with the overall effect of
establishment and/or spread using the matrix shown in Table 3.5.
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- High Negligible Very low Low Moderate High Extreme
é Moderate Negligible Very low Low Moderate High Extreme
é -% Low Negligible Negligible Very low Low Moderate High

§ qg_ Very Low Negligible Negligible Negligible Very low Low Moderate
"'g E Extremely Low | Negligible Negligible Negligible Negligible Very low Low

g ?5 Negligible Negligible Negligible Negligible Negligible Negligible Very low
E Negligible Very Low Low Moderate High Extreme
-l

Overall effect of establishment and/or spread

Table 3.5 Likely consequences: a combination of the likelihood and overall effect of
establishment and/or spread

3.2.7 Risk estimation

Risk estimation is the integration of likelihood of release and exposure, and likely
consequences of establishment and/or spread. This derives the risk associated with
release, exposure, establishment and/or spread of a disease agent introduced by the
importation of horses into Australia.

Estimation of risks of release, exposure, establishment and/or spread
The risk is estimated by:
« determining the likelihood of release and exposure and then

« combining the likelihood of release and exposure with the estimate of likely
consequences of establishment and/or spread.

Combining the likelihood of release and exposure and likely consequences of
establishment and/or spread was undertaken using the rules shown in the risk
estimation matrix in Table 3.6.
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- L k High risk
likelihood risk risk OW IS risk 1eh s risk
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- likelihood risk risk risk risk risk risk
Negligible Very low Moderate High Extreme
g9 y Low effect g
effect effect effect effect effect

Likely consequences of establishment and/or spread

Table 3.6 Risk estimation matrix

Estimation of unrestricted risk

Risk evaluation is described in the Code as the process of comparing the estimated
risk with a country’s ALOP. The result of this process was an estimate of the
unrestricted risk of introducing a disease agent into Australia as a result of importing
horses. Key steps in estimating the unrestricted risks are summarised in Table 3.2. To
obtain the unrestricted risk of release, exposure, establishment and/or spread, the
likelihood of release and exposure was combined with the likely consequences of
establishment and/or spread using the risk estimation matrix shown in Table 3.6.

A risk estimation that was either ‘very low’ or ‘negligible’ was considered sufficient
to achieve Australia’s conservative ALOP. This provided a benchmark for evaluating
risk and determining whether risk management was required.

The use of a benchmark for evaluating risks for each disease agent is illustrated in the
process outlined below:

. if the unrestricted risk was ‘negligible’ or ‘very low’, then it achieved Australia’s
ALOP and further risk management was not required

. if the unrestricted risk was ‘low’, ‘moderate’, ‘high’ or ‘extreme’, risk
management measures were required.

This was considered the final output of the risk assessment.

42



Worked examples (Figures 3.6A, 3.6B and Tables 3.7A, 3.7B) used two hypothetical
scenarios to demonstrate the combination of likelihoods and effects to derive an

estimation of unrestricted risk using the risk assessment method described

If the unrestricted risk is

Likelihood of Low above our ALOP i.e. above
release very low, then risk
Table3.3 [ Likelihood of Low management measures are
release and required. If it is below our
Likelihood of Moderate exposure ALOP then no risk
éxposure management is required.
e Unrestricted Low ) ) .
) — Disease A requires risk
o Table 3.6 risk management
Likelihood of
establishment il
and/or spread
Table3.5 [ Likely _Moderate |
Overall effect of consequences
i Moderate
establishment
and/or spread
Figure 3.6A Summary of the risk assessment pathways and assigned likelihoods to derive

an estimate of the unrestricted risk for Disease A.
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Likelihood / Risk factor

Estimation / description

Likelihood

Release and exposure assessment

Likelihood of release Likelihood of release Low
Likelihood of exposure Likelihood of exposure Moderate
Likelihood of release and Estimated using the matrix for combining qualitative likelihoods Low
exposure using Table 3.3
Consequence assessment
Likelihood of establishment Likelihood of establishment and/or spread associated with the Moderate
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and Moderate
establishment and/or spread | socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5
Likely consequences Estimated by combining the likelihood of establishment and/or Moderate
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences
Risk estimation
The risk of release, Estimated by combining the likelihood of release and exposure with LOW

exposure, establishment
and/or spread

the likely consequences of establishment and/or spread using the
risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Table 3.7A

assessments, resulting in an unrestricted risk.

Worked example showing combined release, exposure and consequence

The unrestricted risk associated with Disease A is determined to be ‘low’. The
unrestricted risk estimate exceeds Australia’s ALOP and, therefore, risk management
is considered necessary.
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Likelihood of

Very low

release
Table33 [ Likelihood of ~ Extremelylow

release and
Likelihood of Extremely low exposure
exposure
el NEGLIGIBLE

Table 3.6 Unrestricted
risk

Likelihood of Low
establishment
and/or spread Table35 [ Likely Very low

consequences
Overall effect of Low

establishment
and/or spread

Figure 3.6B

an estimate of the unrestricted risk for Disease B.

If the unrestricted risk is
above our ALOP i.e. above
very low, then risk
management measures are
required. If it is below our
ALOP then no risk
management is required.
Disease B does not require

risk management

Summary of the risk assessment pathways and assigned likelihoods to derive

Likelihood / Risk factor Estimation / description Likelihood
Release and exposure assessment
Likelihood of release Likelihood of release Very Low

Likelihood of exposure

Likelihood of exposure

Extremely low

Likelihood of release and
exposure

Estimated using the matrix for combining qualitative likelihoods
using Table 3.3

Extremely low

Consequence assessment

Likelihood of establishment Likelihood of establishment and/or spread associated with the Low
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and Low
establishment and/or spread | socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5
Likely consequences Estimated by combining the likelihood of establishment and/or Very Low
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences
Risk estimation
The risk of release, Estimated by combining the likelihood of release and exposure with NEGLIGIBLE

exposure, establishment
and/or spread

the likely consequences of establishment and/or spread using the
risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Table 3.7B

assessments, resulting in an unrestricted risk.

Worked example showing combined release, exposure and consequence

The unrestricted risk associated with Disease B is determined to be ‘negligible’. As
the unrestricted risk estimate achieves Australia’s ALOP, no risk management is

considered necessary.
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3.3 Risk management

Risk management options considered in this report aim to reduce the likelihood that
the imported horses would lead to the release, exposure, establishment and/or spread
of disease agents of quarantine concern in Australia. Risk management options
included measures relevant to reducing the likelihood of release and/or exposure to
achieve Australia’s ALOP. They are described in detail in the chapters for those
diseases where the unrestricted risk did not achieve Australia’s ALOP.

If risk management measures were required, then the restricted risk was then derived
using a particular risk management measure or a combination of measures. If the
restricted risk is ‘very low’ or ‘negligible’, that measure or combination of measures
was considered acceptable.

In general, risk management can be implemented by reducing the likelihood of:

. disease agents being released into Australia in imported horses by imposing risk
management measures, such as pre-entry measures and post-arrival quarantine,
that reduce the likelihood of release

. exposure of susceptible animals in Australia by an imported horse by imposing
risk management measures that reduce the likelihood of exposure.

If a disease agent is already present in Australia, Article 2.1.2 of the Code states that
import measures are not to be more trade restrictive than those applied within the
country.

References

Standards Australia (2005) 'Risk management guidelines: companion to AS/NZS
4360:2004.' (Standards Australia International and Standards New Zealand: Sydney)
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4 Hazard identification

The list of potential disease agents (hazards) was compiled from

. diseases listed by the OIE (OIE 2009) as equine diseases or multiple species
diseases affecting equids

. causative agents for other diseases identified as occurring in equids.

The method of hazard identification and refinement is described in chapter 3 (section
3.1). The preliminary list of disease agents/diseases is shown in Table 4.1.

Table 4.1 summarises the results of the hazard refinement process, including the
reason for removal or retention of each identified hazard. Additional technical
information that was required for some disease agents in order to complete the hazard
refinement is summarised in the Appendix.

Routine examination and treatment for external parasites are recommended for
international movement of horses prior to travel (IFHA 2002; IFHA 2008; Ellis and
Watkins 2004). Inclusion of general risk management measures of thorough
examination and treatment for external parasites was considered appropriate. The
Expert Panel similarly considered that anthelmintic treatment was an appropriate risk
management measure for internal parasites. Australia therefore requires such
measures for those parasites included in the hazard identification list (Table 4.1) — a
risk assessment has not been conducted for every parasite. Parasite resistance to
treatments was not considered in the IRA.

There are many potential disease agents of equids that are common commensals and
may be present in Australia. There are others that are opportunistic, not reported to be
pathogenic, or of uncertain relevance in equids due to limited or insufficient
information. It is appropriate to list these agents here, not only to indicate that they
were considered, but also in the event that evidence of disease is reported subsequent
to the finalisation of this IRA.

Viruses: Akabane virus; Bunyaviridae — Californian group including Cache Valley,
Jamestown Canyon, Main Drain and snowshoe hare viruses; equine papillomaviruses,
equine reovirus, equine rotavirus, foamy viruses (spumaviruses), Kokobera virus,
Kunjin virus, Molluscum contagiosum, Murray Valley encephalitis virus, Near
Eastern equine encephalomyelitis virus, Nigerian encephalitis, Peruvian horse
sickness, Powassan virus, Ross River virus, Salem virus, St Louis virus and viral
papular dermatitis.

Bacteria: Actinobacillus spp., Actinobaculum spp., Actinomyces spp.,
Arcanobacterium spp., Bacillus spp., Bacteroides spp., Clostridium spp.,
Corynebacterium spp., Dermatophilus spp., Escherichia coli, Francisella spp.,
Fusobacterium spp., Listeria monocytogenes, Mycobacterium spp., Mycoplasma spp.,
Nocardia spp., Pasturella spp., Pseudomonas spp., Rhodococcus equi,

Salmonella spp. and Streptococcus spp.

Helminths: Anoplocephala spp., Cyathostominae, Dictyocaulis arnfeldi,
Fasciola spp., Gasterophilus spp., Habronema spp., Oesophagodontus spp.,
Onchocerca spp., Oxyuris equi, Parascaris equorum, Pelodera strongyloides,
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Setaria spp., Strongylinae, Strongyloides westeri, Thelazia spp., Trichophyton spp.

and Triodontophorus spp.

Protozoa: Cryptosporidium parvum, Eimeria spp., Giardia spp., Isospora spp.,
Neospora caninum and Sarcocystis bertrami.

Arthropods: Chorioptes equi, Damalinia equi, Demodex equi, Gasterophilus spp.,
Haematopinus asini, Psoroptes spp. and Trombicula spp.

Algae and fungi: Absidia corymbifera, Aspergillus spp., Basidiobolus spp.,
Blastomyces dermatitidis, Brachycladium spiciferum, Candida spp.,
Coccidioides immitis, Conidiobolus spp., Cryptococcus neoformans,
Curvularia geniculata, Helminthosporium spiciferum, Histoplasma spp.,
Malassezia spp., Microsporum spp., Monosporium apiospermum,
Pithyium insidiosum, Rhinosporidium seeberi, Sporotrichum schenckii and
Trichophyton spp.

Chlamydia: Chlamydophila spp.
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Table 4.1 Hazard identification and refinement

Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential Reasons for removal/retention
consequences approved hazard?
in Australia? countries?
OIE-LISTED DISEASES
African horse sickness All equids, exceptionally other : Yes Australia: absent No No Retained: OIE-listed
species

Anthrax All mammals Yes Australia: present; control Yes Yes Retained: present in Australia,
(Bacillus anthracis) measures in place control measures in place
Aujeszky’s disease Pigs, ruminants, dogs, rats and ; Yes Australia: absent Yes Yes Retained: not present in Australia
(Suid herpesvirus1) occasionally horses
Bovine tuberculosis Bovids, equids, other Yes Australia: absent Yes Yes Retained: not present in Australia
(Mycobacterium bovis) mammals
Brucellosis Bovids, occasionally horses Yes Australia: absent Yes Yes Retained: not present in Australia
(Brucella abortus)
Brucellosis Pigs, rarely horses Yes Australia: present; control Yes Yes Retained: present in Australia;
(Brucella suis) measures in place control measures in place

(considered with Brucella

abortus)
Contagious equine metritis Equids Yes Australia: absent Yes Yes Retained: not present in Australia
(Taylorella equigenitalis)
Dourine Equids Yes Australia: absent No No Retained: OIE-listed
(Trypanosoma equiperdum)
Eastern equine Birds, equids, humans, pigs, Yes Australia: absent Yes Yes Retained: not present in Australia
encephalomyelitis other animals
Echinococcosis Horses (intermediate host), Yes Australia: E. granulosus Yes Yes Retained: species not present in

(Echinococcus granulosus,
E. multilocularis)

carnivores (definitive host)

present; other species absent

Australia
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Adverse

Present in

Disease (disease agent) Susceptible species Occurrence in Australia Potential Reasons for removal/retention
consequences approved hazard?
in Australia? countries?
Equine infectious anaemia Equids Yes Australia: present in limited Yes Yes Retained: OIE-listed;notifiable in
areas; notifiable Australia
Equine influenza Equids Yes Australia: absent Yes Yes Retained: not present in Australia
Equine piroplasmosis Equids Yes Australia: absent Yes Yes Retained: not present in Australia
(Babesia caballi, Theileria equi)
Equine rhinopneumonitis Equids Yes Australia: strains present Yes Yes Retained: abortigenic and
(Equid herpesvirus 1 and 4) neurological strains are notifiable
in Australia
Equine viral arteritis Equids Yes Australia: strains present; Yes Yes Retained: strains not present in
notifiable Australia
Glanders Equids, other mammals Yes Australia: absent No No Retained: OIE-listed
(Burkholderia mallei) including humans
Japanese encephalitis Some mammals, including Yes Australia: absent from Yes Yes Retained: not present in mainland
equids; birds, reptiles mainland Australia Australia
Leptospirosis Vertebrates Yes Australia: multiple serovars Yes Yes Retained: serovars not present in
(Leptospira spp.) present Australia.
Nagana Bovids, other livestock, equids, Yes Australia: absent No ' No Removed: OIE list specifies
(Trypanosoma brucei, humans ; ; tsetse transmitted
T. congolense, T. vivax ) : trypanosomosis and therefore
limited to Africa (except T. vivax);
not present in approved countries
7 : (see Appendix)
New World screwworm Mammals Yes Australia: absent No No Retained: OIE-listed (considered
(Cochliomyia hominivorax) with Old World screwworm)
Nipah virus Pigs, dogs, cats humans, Yes Australia: absent No No Retained: OIE-listed

horses, bats
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Adverse

Disease (disease agent) Susceptible species Occurrence in Australia
consequences
in Australia?
Old World screwworm Mammals Yes Australia: absent
(Chrysomya bezziana)
Q fever Multiple species Yes Australia: present
(Coxiella burnetii)
Rabies Mammals Yes Australia: absent
Rift VValley fever Ruminants, horses, pigs, Yes Australia: absent
wildlife, humans
Surra Some mammals Yes Australia: absent
(Trypanosoma evansi)
Trichinellosis Mammals, esp. carnivores Yes Australia: absent
(Trichinella spiralis)
Venezuelan equine Birds, equids, humans, other Yes Australia: absent
encephalomyelitis animals
Vesicular stomatitis Equids, bovids, pigs, humans Yes Australia: absent
Western equine Birds, equids, humans, other Yes Australia: absent
encephalomyelitis animals
West Nile fever Birds, equids, humans, other Yes Australia: absent

animals

Present in

approved

countries?

Yes
Yes

Yes

No

Yes

Yes

No

Yes

Yes

Yes

Potential Reasons for removal/retention

hazard?

Yes ................. Retained: not present in Australia

No Removed: present in Australia, no

official control

Yes Retained: not present in Australia

No .................. Retained: OIE-listed

Yes Retained: not present in Australia

Yes ................. Retained: not present in Australia
| No IIIIIIIIIIIIIIIIIIII Retained: OIE-listed

Yes Retained: not present in Australia

Yes ................. Retained: not present in Australia

Yes Retained: not present in Australia
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Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential - Reasons for
consequences approved hazard? removal/retention
in Australia? countries?
DISEASES NOT LISTED BY OIE
Viruses
Borna disease Horses, cats, cattle, sheep, Yes Australia: absent Yes Yes Retained: not present in
rabbits, ostriches, humans Australia
Equid herpesvirus 2, 3, 5-9 Equids Yes Australia: some viruses present : Yes Yes Retained: viruses not present
in Australia (considered with
equine rhinopneumonitis, EHV
1,4)
Equine adenovirus 1 and 2 Horses Yes Australia: present Yes No Removed: present in Australia
Equine coronavirus Horses Yes Australia: present Yes No Removed: present in Australia
(see Appendix)
Equine encephalosis Equids Yes Australia: absent No No Retained: similar distribution to
African horse sickness
Equine enterovirus Horses No™ Australia: not reported Yes No Removed: not likely to produce
adverse effects; possible
worldwide occurrence
Equine parainfluenza virus Horses No Australia: absent No No Removed: doubtful significance
! (see Appendix)
Equine rhinitis A virus Horses, camels Yes Australia: present Yes No Removed: present in Australia
(formerly equine rhinovirus 1) (see Appendix)
Equine rhinitis B virus (formerly Horses Yes Australia: present Yes No Removed: present in Australia

equine rhinovirus 2 or 3)

10 Single isolation from oral cavity of clinically healthy horse in 1983 (Studdert 1996)

(see Appendix)
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Disease (disease agent) Susceptible species Adverse Occurrence in Australia
consequences
in Australia?
Equine torovirus Horses No Australia: not reported
(Berne virus)
Getah virus Horses, pigs Yes Australia: absent
Hendra virus Bats, humans, horses Yes Australia: present
Horse pox Equids Yes Australia: absent
Louping ill virus Sheep, horses, other animals : Yes Australia: absent
Bacteria
Equine paratyphoid Equids Yes Australia: absent
(Salmonella Abortusequi)
Melioidosis Mammals Yes Australia: present
(Burkholderia pseudomallei)
Proliferative enteropathy Horses Yes Australia: present
(Lawsonia intracellularis)
Taylorella asinigenitalis Equids Yes Australia: absent

Present in
approved
countries?

Yes

Yes

No
No

Yes

Yes

Yes

Yes

Yes

! Historical references to horse pox exist but there are no recent reports of this infection worldwide; not OIE-listed; Code chapter

Potential _~ Reasons for

hazard? removal/retention

No Removed: not likely to produce
adverse effects; possible
worldwide occurrence (see
Appendix)

No Removed: Not transmitted by
horses (see Appendix)

No Removed: present in Australia

Yes Retained: Code
recommendations

Yes Retained: not present in
Australia

Yes Retained: not present in
Australia

No Removed: present in Australia

No Removed: present in Australia

Yes Retained: not present in

Australia
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Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential - Reasons for
consequences approved hazard? removal/retention
in Australia? countries?
Rickettsias
Equine granulocytic Ruminants, horses, dogs Yes Australia: not reported Yes Yes Retained: not present in
anaplasmosis Australia
(formerly equine ehrlichiosis)
(Anaplasma phagocytophilum)
(formerly Ehrlicha equi)
Lyme disease Humans, wild animals, other Yes (human) Australia: not isolated Yes Yes Retained: not present in
(Borrelia burgdorferi) mammals Australia
Spirochaetosis Cattle, horses, other No Australia: present Yes No Removed: present in Australia
(Borrelia theileri) ruminants
Potomac horse fever Horses, possibly other Yes Australia: absent Yes Yes Retained: not present in
(Neorickettsia risticii) animals Australia
(formerly Ehrlichia risticii)
Fungi
Epizootic lymphangitis Equids, other mammals Yes Australia: absent Yes Yes Retained: not present in
(Histoplasma farciminosum) Australia
Protozoa
Besnoitiosis Equids Yes Australia: absent Yes No Removed: not transmitted by
(Besnoitia bennetti) live horses (see Appendix)
Equine protozoal American opossum, horses Yes Australia: absent Yes Yes Retained: not present in
myeloencephalitis Australia
(Sarcocystis neurona)
Arthropods: Insecta
Nasal bot Equids Yes Australia: absent Yes Yes All imported horses to be

(Rhinoestrus purpureus)

treated and inspected for
ectoparasites
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Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential - Reasons for
consequences approved hazard? removal/retention
in Australia? countries?

Warble fly Cattle, rarely equids, man Yes Australia: absent Yes No Removed: Horses are dead-

(Hypoderma bovis, H. lineata) end host (see Appendix)

Arthropods: Arachnida mites

Horse mange Equids, other mammals Yes Australia: absent™? Yes Yes All imported horses to be

(Sarcoptes scabei var equi) treated and inspected for
ectoparasites

Psoroptic mange Equids Yes Australia: absent Yes Yes All imported horses to be

(Psoroptes equi) treated and inspected for
ectoparasites

Arthropods: Arachnida ticks

Amblyomma spp., Ornithodorus Mammals, reptiles birds Yes Australia: some species Yes Yes All imported horses to be

spp. present treated and inspected for
ectoparasites

Hyalomma spp. Cattle, horses and other Yes Australia: absent Yes Yes All imported horses to be

mammals treated and inspected for

ectoparasites

Ixodes spp. not present in Humans, dogs equids, others - Yes Australia: absent Yes Yes All imported horses to be

Australia treated and inspected for
ectoparasites

Ear tick Dogs, sheep, equids, cattle, Yes Australia: present Yes No Removed: present in Australia

(Otobius megnini)

others

12 Sarcoptes scabei affects other species in Australia; evidence for host specificity is equivocal.
"3 Internationally accepted to treat and inspect horses for ectoparasites.
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Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential - Reasons for
consequences approved hazard? removal/retention
in Australia? countries?
Rhipicephalus spp. Cattle, horses, dogs, other Yes Australia: absent Yes Yes All imported horses to be
not present in Australia mammals Some treated and inspected for
species ectoparasites
Helminths: nematodes
Stomach tumour worm Equids Yes Australia: present Yes No Removed: present in Australia
(Draschia megastoma)
Arterial worm Horses Yes Australia: absent Yes Yes All imported horses to be
(Elacophora boehmi) treated for endoparasites**
Gullet worm Equids Yes Australia: present Yes No Removed: present in Australia
(Gongylonema pulchrum)
Bloody sweat worm Equids Yes Australia: absent No No Removed: not reported in
(Parafilaria multipapillosa) approved countries
Rhabditis gingivalis Equids Yes Australia: absent Yes Yes Saprophitic. All imported
horses to be treated for
endoparasites
Peritoneal worm Equids Yes Australia: absent Yes Yes All imported horses to be
(Setaria equina) treated for endoparasites
Eye worm Horse, cattle, buffalo, camel, Yes Australia: absent Yes Yes All imported horses to be

(Thelazia lacrymalis)

dog

' Internationally accepted to treat horses for endoparasites.

treated for endoparasites
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(Schistosoma indicum,

S. Intercalatum, S. Japonicum,

S. mattheei, S. nasale,
S. spindale)

Disease (disease agent) Susceptible species Adverse Occurrence in Australia Present in Potential - Reasons for
consequences approved hazard? removal/retention
in Australia? countries?
Helminths: cestodes
Echinococcosus Equids Yes Australia: absent Yes Yes Retained: not present in
(Echinococcus equinus) Australia (considered with
other Echinococcus spp.)
Helminths: trematodes
Giant liver fluke Sheep, goat, cattle horses, Yes Australia: absent Yes Yes Retained: not present in
(Fasciola gigantica) others Australia
Liver fluke Sheep, goat, cattle horses, Yes Australia: present Yes No Retained: considered with
(Fasciola hepatica) others Fasciola gigantica
Stomach fluke Equids, pig, warthog Yes Australia: absent No Yes Removed: not reported in
(Gastrodiscus aegyptaeicus) approved countries (see
Appendix)
Schistosomiasis Equids, ruminants, rodents Yes Australia: absent Yes Yes Retained: not present in

Australia
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Conclusion

The following diseases were retained for risk assessment (chapter 5) on the basis of
information provided in Table 4.1.

OIE-listed diseases
« African horse sickness

 anthrax (Bacillus anthracis)

. Aujeszky’s disease (Suid herpesvirus 1)

« bovine tuberculosis (Mycobacterium bovis)

« brucellosis (Brucella abortus, B. suis)

. contagious equine metritis (Taylorella equigenitalis)
« dourine (Trypanosoma equiperdum)

. Eastern equine encephalomyelitis

« echinococcosis (Echinococcus granulosus, E. multilocularis)
. equine infectious anaemia

. equine influenza

. equine piroplasmosis (Babesia caballi, Theileria equi)
« equine rhinopneumonitis (Equid herpesvirus 1 and 4)
. equine viral arteritis

. glanders (Burkholderia maller)

« Japanese encephalitis

« leptospirosis

« New World screwworm (Cochliomyia hominivorax)
« Nipah virus

« Old World screwworm (Chrysomya bezziana)

. rabies

. Rift Valley fever

« surra (Trypanosoma evansi)

« trichinellosis (Trichinella spiralis)

« Venezuelan equine encephalomyelitis

« vesicular stomatitis
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« Western equine encephalomyelitis
« West Nile fever

Other diseases

Viruses

. Borna disease

« equid herpesvirus 2, 3, 5-9

. equine encephalosis

« horse pox

« louping ill

Bacteria

« equine paratyphoid (Salmonella Abortusequi)
« Taylorella asinigenitalis

Rickettsias

. equine granulocytic anaplasmosis (formerly equine ehrlichiosis) (Anaplasma
phagocytophilum, formerly Ehrlicha equi)

« Lyme disease (Borrelia burgdorferi)

« Potomac horse fever (formerly equine ehrlichiosis) (Neorickettsia risticii,
formerly Ehrlichia risticii)

Fungi
. epizootic lymphangitis
Protozoa

« equine protozoal myeloencephalitis (Sarcocystis neurona)

Cestodes

« echinococcosis (Echinococcus equinus)

Trematodes

. fascioliasis (Fasciola gigantica, F. hepatica)

« schistosomiasis (Schistosoma indicum, S. intercalatum, S. japonicum, S. mattheei,
S. nasale and S. spindale)
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5 Risk assessments

5.1 African horse sickness

5.1.1 Technical information

Background

African horse sickness (AHS) is caused by a virus belonging to the Orbivirus genus of
the family Reoviridae (Mertens et al. 2005). Infection results in high mortality in
domestic horses and mules, and less severe disease in donkeys. Zebras are recognised
as the natural reservoir host (Mellor and Hamblin 2004).

AHS is predominantly a disease of Africa and the nine serotypes have varying
temporal and spatial occurrences (Mellor and Boorman 1995; Calisher and Mertens
1998). AHS is endemic to sub-Saharan Africa and probably Yemen (Sailleau et al.
2000), although there have been outbreaks in northern Africa, the Iberian Peninsula,
the Indian Subcontinent and the Middle East (Mellor and Hamblin 2004). AHS has
never been reported in Australia and has not been reported in any of the approved
countries for at least the past ten years.

AHS is an OIE-listed disease (OIE 2009b).

Epidemiology

AHS virus is transmitted by biting arthropods. Species of the genus Culicoides are the
principal vectors (Mellor and Hamblin 2004). In Australia, several species of
Culicoides are vectors of bluetongue virus and are potential vectors for AHS virus.

AHS can clinically affect dogs (van Rensburg et al. 1981) and has been reported to
subclinically infect camels (Wernery and Kaaden 2002). However, non-equids are not
considered to be involved in the maintenance and spread of AHS virus (Mellor and
Hamblin 2004).

Clinical signs

In experimental cases, the incubation period is usually 5—7 days, but can be as short as
two days and as long as ten days. The duration of the incubation period depends on
the virulence of the virus and the dose of the virus received (Guthrie 2007). Four
clinical syndromes have been described, according to the range and severity of
clinical signs (Brown and Mebus 1992)(Brown & Mebus, 1992). These include the
‘pulmonary’ (or ‘dunkop’) form, the ‘cardiac’ (or ‘Dikkop’) form, the ‘mixed’ form
(has features of both pulmonary and cardiac forms) and finally, a mild form referred
to as horse sickness fever.

Mortality in horses can be as high as 95% in susceptible populations (Coetzer and
Guthrie 2004). Mules generally develop a milder form of the disease and donkeys can
be subclinically infected. Zebras generally do not show clinical signs of disease.

There is no specific treatment for AHS.
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Diagnosis

Diagnosis of AHS is virtually impossible during the early pyrexic phase of the
disease. A presumptive diagnosis should be possible once the characteristic clinical
signs develop. Typical macroscopic lesions on post mortem are usually sufficient to
allow a provisional diagnosis of AHS. AHS can be definitively diagnosed by isolating
the virus or detecting its nucleic acids or antigens (Guthrie 2007).

AHS virus can be isolated, by intracerebral inoculation of mice, or in cell cultures.
Virus isolation in mice is the preferred technique for primary isolation (OIE 2008).
The isolated virus can be identified by complement fixation or immunofluorescence.
The isolate should be serotyped using virus neutralisation or other methods.

AHS viral antigens can be detected with enzyme-linked immunosorbent assays
(ELISASs). A reverse-transcription polymerase chain reaction (RT-PCR) technique is
used to detect viral RNA (Sailleau et al. 1997).

Serology can also be used to diagnose AHS. Antibodies can be detected within 8—14
days after infection, and may persist for 1-4 years. Available serologic tests include
complement fixation, ELISAs, immunoblotting and virus neutralisation (Hamblin et
al. 1990; Hamblin et al. 1992). The indirect ELISA and complement fixation tests are
the prescribed tests for international trade (OIE 2008). The virus neutralisation test is
used for serotyping. Immunodiffusion and haemagglutination inhibition tests have
also been described (Guthrie 2007).

Conclusion

AHS is not present in any approved country. While this remains the case, certification
of country freedom, in accordance with the Code recommendations (OIE 2009a), will
be included in Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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52 Anthrax

5.2.1 Technical information

Background

Anthrax is an infectious bacterial disease of humans, animals and several species of
birds. It is caused by a spore-forming bacterium, Bacillus anthracis, and is
characterised by rapidly fatal septicaemia with widespread oedema, haemorrhage and
Necrosis.

Domesticated and wild ruminants are most susceptible, horses less susceptible and
omnivores and carnivores relatively resistant. Although B. anthracis occurs
worldwide, outbreaks are most common in parts of Africa, Asia and the Middle East,
with sporadic cases in Australia, Europe and the United States (CFSPH 2007; OIE
2008).

Over the past 150 years, outbreaks in Australia have been recorded in Gippsland and
the ‘anthrax belt’ — which extends from northern Victoria to the central pastoral
areas of New South Wales. In January 2008, an outbreak occurred outside the anthrax
belt in New South Wales, in an area that had not had a case of anthrax since the early
1900s. Prevailing climatic conditions and soil disturbance may have allowed cattle to
be exposed to anthrax spores buried in the soil (DAFF 2008).

Anthrax is a notifiable disease in Australia and control measures include vaccination,
premises quarantine, movement controls and surveillance (Animal Health Australia
2005).

Anthrax is a multiple species OIE-listed disease (OIE 2009b).

Epidemiology

B. anthracis is thought to multiply almost exclusively inside the body and exists in the
environment as dormant spores. Spores are not found in host tissues unless they are
exposed to air. Bacteria are present in the carcass and body discharges; however,
spores from carcasses are the only source of infection in animals. Vegetative
organisms are thought to be destroyed within a few days during the decomposition of
unopened carcasses. Spores can remain viable in the soil or animal products for
decades. Once the soil has been contaminated by spores, it is very difficult to
decontaminate. Carnivores, rain and other agents can disperse the spores to other
locations. Transmission occurs by ingestion or inhalation of spores in soil or on
plants, although entry through skin lesions has not been ruled out. Contaminated bone
meal and other feed can also spread anthrax, and flies can disseminate anthrax
mechanically. Outbreaks are often associated with heavy rainfall, flooding, or drought
(CFSPH 2007).

Clinical signs

The incubation period is generally 1-7 days, but spores can germinate in the lungs up
to six weeks post-infection (CFSPH 2007). Clinical signs of disease include pyrexia,

anorexia, depression, severe colic, dyspnoea and bloody diarrhoea. Swellings may be
seen in the neck, sternum, lower abdomen and external genitalia. Affected animals
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usually die within 1-3 days, but some animals can survive for up to a week. Rigor
mortis is usually absent or incomplete, the carcass is typically bloated and dark, and
tarry blood may ooze from the orifices. Decomposition is rapid and post-mortem
examinations should be avoided to prevent human exposure and contamination of the
environment with spores (de Vos and Turnbull 2004).

Diagnosis

The history, including clinical presentation, is the first step in the diagnosis of
anthrax. Demonstration of B. anthracis in blood or tissue smears is confirmatory;
however, their absence does not exclude the possibility of anthrax (de Vos and
Turnbull 2004). Bacterial culture can be used for diagnosis and polymerase chain
reaction can be used to identify B. anthracis and to detect bacterial toxin and capsule
genes. Antibodies develop late in the course of disease, and serology is only useful in
retrospective studies. A skin hypersensitivity test using AnthraxinT is widely used in
some countries for the retrospective diagnosis of anthrax in animals and humans
(CFSPH 2007). More recently, hand-held immunochromatographic assay kits have
been evaluated and used in Australia to provide a rapid field diagnosis in livestock.

Conclusion

Anthrax is present in approved countries and in Australia. The disease is notifiable
and control measures are in place in Australia. The Code recommendations (OIE
2009a) include premises freedom or vaccination and that anthrax is notifiable.
Certification requirements, in accordance with the Code, will be included in
Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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5.3 Aujeszky’s disease

5.3.1 Technical information

Background

Aujeszky’s disease (pseudorabies or ‘mad itch’) is predominately a disease of pigs but
was first identified in cattle in the United States in 1813 (Kluge et al. 1999)
Aujeszky’s disease is caused by suid herpesvirus 1 (SHV-1), a member of the
alphavirus subfamily of the family Herpesviridae (Davison et al. 2005). Strains of
varying pathogenicity have been reported; however, there is only one serotype of
SHV-1.

Aujeszky’s disease has had an almost worldwide distribution including North and
South America, Europe and Asia. However, many countries, have either eradicated
the disease, including several European countries, New Zealand and Singapore, or are
in the process of doing so. The disease has never been reported in Australia.

Aujeszky’s disease is a multiple species OIE-listed disease (OIE 2009) and the Code
does not have recommendations for species other than pigs.

Epidemiology

Pigs are the primary host and reservoir of SHV-1 making them the principal source of
infection and transmission of disease to other animals, such as cattle, sheep, goats,
dogs, cats, rats and mice (Studdert 1996). Horses, birds and humans are considered
resistant to SHV-1 infection (Kluge et al. 1999). On rare occasions horses have
become infected with SHV-1, but only when housed in close proximity to infected
pigs (Kimman et al. 1991).

Aujeszky’s disease in species other than pigs is only reported to occur when the
disease is endemic in the pig population (Vandevelde 2006).

Clinical signs

Horses have been shown to be susceptible to experimental infection with high doses
of SHV-1 but rarely become infected under natural conditions. In experimentally
infected ponies the incubation period was 7-8 days (Kimman et al. 1991). The
incubation period for natural infection in horses is unknown. Infected horses show
depression, which may lead to excitation, sweating, muscular tremors, mania and
death.

Conclusion

Aujeszky’s disease is present in pigs in approved countries but horses are very
unlikely to become infected with, or to transmit SHV-1.

Aujeszky’s disease was not considered further in the IRA.
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54 Borna Disease

5.4.1 Technical information

Background

Borna disease, an infectious encephalomyelitis, is caused by a virus belonging to the
genus Bornavirus in the family, Bornaviridae (Schwemmle et al. 2005). Natural
infection with Borna disease virus (BDV) mainly affects horses and sheep and may be
associated with neurological disease in cats (Reeves et al. 1998). Other species found
to be serologically positive to BDV include dogs, cattle, new world camelids,
ostriches and rabbits (Ludwig and Bode 2000; Kamhieh et al. 2008). Many other
species of mammals are susceptible to experimental infection with BDV, but the
virus’ ability to infect humans remains unclear (Lipkin and Briese 2007).

BDV is thought to occur in many parts of the world; however, the exact geographical
distribution is unknown (Ludwig and Bode 2000). The disease is endemic in horses
and sheep in certain parts of Europe (Austria, Germany and Switzerland). BDV-
specific antibodies have been detected in an increasing number of countries although
clinical disease has not been reported (Richt et al. 2000).

Australia is considered to be free from Borna disease (Geering et al. 1995; Kambhieh et
al. 2006). While there is some serological evidence of exposure to BDV or Borna
disease-like virus in Australia, there are no confirmed clinical cases and the virus has
never been isolated (Kamhieh et al. 2006; Kamhieh et al. 2008).

Borna disease is not an OIE-listed disease (OIE 2009).

Epidemiology

The mode of transmission and possible reservoir hosts of infection are unknown
(Staeheli et al. 2000).

Borna disease recurs in specific areas or individual farms during spring and summer, a
phenomenon that remains unexplained.

The disease occurs sporadically in sheep and horses, with only one or a few horses in
a stable affected. In sheep, up to 12% of a flock can be affected (Lipkin and Briese
2007). Morbidity rates of only 0.006—0.23% have been reported in horses from
endemic areas of Germany, but the disease is usually fatal (Radostits et al. 2007).

In countries where clinical disease is not reported, 3—42% of horses have shown
evidence of antibodies or nucleic acid (Radostits et al. 2007). In endemic areas in
Europe, 12-20 % of horses show serological evidence of exposure (Radostits et al.
2007). However, clinically affected animals may have very low or undetectable levels
of antibody (Radostits et al. 2007).

Clinical Signs

The incubation period of Borna disease is estimated to be from one to six months
(Radostits et al. 2007). Natural BDV infection can result in peracute, acute or
subacute infection (Richt et al. 2000). Clinical signs of Borna disease in horses vary,
and include pyrexia, pharyngeal paralysis, muscle tremor, propioceptive deficits and
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hyperaesthesia (Radostits et al. 2007). Lethargy, somnolence and paralysis occur in
terminal stages, sometimes accompanied by blindness. Death occurs one to three
weeks after the appearance of clinical signs. Subclinical infection in horses may occur
as viral antigen has been detected in clinically normal horses (Ludwig and Bode 2000;
Richt et al. 2000). However, the reliability of viral antigen in confirming the presence
of BDV or Borna disease may be questionable (Herzog et al. 2008). There is no
effective treatment.

Diagnosis

Reliable ante mortem diagnosis of Borna disease is difficult and clinical signs of
disease are not specific. BDV infection in live animals may be indicated by evidence
of specific antibodies in serum or cerebrospinal fluid. The presence of viral nucleic
acids in saliva, nasal or conjunctival fluid may confirm the diagnosis. However,
antibodies or viral nucleic acids may not be present in all cases of infection (Lipkin
and Briese 2007). Data also suggest that detection of specific antibodies or viral
nucleic acids do not always support a diagnosis of Borna disease (Herzog et al. 2008).

A definitive diagnosis in dead animals is based on neuropathological examinations
which show distinctive intranuclear antigen, the presence of viral nucleic acid in brain
tissue or the isolation of virus (Lipkin and Briese 2007).

The Dresden strain used to vaccinate horses and sheep against Borna disease was
discontinued in 1992 due to concerns over post-vaccinal shedding of virus (Lipkin
and Briese 2007) and lack of efficacy (Radostits et al. 2007). There are currently no
vaccines available for use in horses.

Conclusion

Borna disease is present in some approved countries and there are no
recommendations in the Code. A risk assessment was undertaken.

5.4.2 Risk assessment

For details of the method used in this risk assessment, see section 3.2 of chapter 3.

Release assessment

The following factors were considered relevant to an estimate of the likelihood of
Borna disease being present in an imported horse:

. Borna disease occurs sporadically and seasonally in limited regions of Europe
although serological evidence suggests that subclinical infection is widespread
(Ludwig and Bode 2000).

« The incubation period of Borna disease is estimated to be from one to six months
(Radostits et al. 2007).

« Subclinical infections with BDV may occur, although this is difficult to confirm as
infectious virus has not been isolated from healthy animals.

« Horses affected by Borna disease can show severe clinical signs (Richt et al.
2000).
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« Studies suggest that there is viral persistence without apparent disease in naturally
infected horses in Japan, Iran and France (Ludwig and Bode 2000), although this
is not well substantiated.

« The epidemiology of BDV in countries where the disease occurs is not well
understood and a conservative approach is warranted.

Based on these considerations, the likelihood of release of Borna disease associated
with horses from a country where the disease is present is estimated to be ‘very low’.
Exposure assessment

The mode of transmission of Borna disease from horses is not clearly understood. It
has been suggested that the disease may only be spread via reservoir hosts (Stacheli et
al. 2000). However, direct and indirect contact are considered the most likely
exposure pathways (Richt et al. 2000).

The exposure groups would include equids (including feral equids) and other
domestic species (primarily sheep as they are considered more susceptible than other
species).

The following factors were considered relevant to an estimate of the likelihood of
susceptible animals being exposed to Borna disease via an imported horse:

« Contact with body secretions of infected horses could result in exposure of
susceptible animals (Richt et al. 1997).

« Neither reservoirs nor modes for transmission of natural infection are known.

. Spread of BDV may be reliant on suitable reservoir hosts (Stacheli et al. 2000). It
is unknown if Australia would have suitable reservoir hosts.

. Borna disease is more common in stables with poor hygiene (Stacheli et al. 2000).
Based on these considerations, the likelihood of susceptible animals being exposed to
an imported horse infected with BDV was estimated to be ‘extremely low’.
Estimation of the likelihood of release and exposure

Estimation of release and exposure considered the volume of trade in horses imported
into Australia in one year.

The likelihood of release and exposure is estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix of rules for
combining descriptive likelihoods (Table 3.3).

With the likelihood of release estimated to be ‘very low’ combined with the likelihood
of exposure estimated to be ‘extremely low’, the likelihood of release and exposure for
Borna disease was estimated to be ‘extremely low’.

Consequence assessment

The consequence assessment describes the potential consequences associated with
disease agent entry and exposure, and estimates the likelihood of them occurring.

This involves estimating the likelihood of establishment and/or spread of the disease
agent for the most likely outbreak scenario, and determining the direct and indirect
effects (health, environmental and socioeconomic) should this outbreak scenario
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occur. Combining the likelihood of establishment and/or spread for this outbreak
scenario with the corresponding overall effect gives an estimation of likely
consequences.

Likelihood of establishment and/or spread associated with the outbreak
scenario

Once exposure of susceptible animals has occurred, a number of possible outbreak
scenarios could follow, ranging from no spread to establishment of widespread
disease.

The most likely outbreak scenario was determined by the extent of establishment
and/or spread at detection. The most likely outbreak scenario following exposure to
Borna disease is considered to be limited further establishment and/or spread to
populations of susceptible animals through direct contact with infected horses or
fomites.

The following factors were considered relevant to an estimate of the likelihood of
establishment and/or spread associated with exposure of susceptible animals to Borna
disease.

« The disease has remained confined to limited endemic regions despite widespread
serological evidence of potential exposure to virus around the world.

« There is no direct evidence of transmission from horses to any other animals or to
humans (Staeheli et al. 2000).

« The absence of species-specific mutations in BDV strains in horses and sheep or
other livestock suggests a common source of virus in an as yet unknown animal
reservoir (Staeheli et al. 2000).

Based on these considerations for the identified outbreak scenario, the likelihood of
establishment and/or spread of Borna disease was estimated to be ‘very low’.

Determination of the effects resulting from this outbreak scenario

Following estimation of establishment and/or spread of a disease agent is the
determination of the effects (health, environmental and socioeconomic) resulting from
that outbreak scenario. Adverse effects are evaluated in terms of seven (two direct and
five indirect) effect criteria.

The following factors were considered relevant to a conclusion on the effects of the
establishment and/or spread of Borna disease for each criterion.

Direct effects

The effect on the life or health (including production effects) of susceptible animals

. Borna disease is responsible for loss of productivity in sheep due to increased
culling and mortality.

« Morbidity in susceptible species may be low but most affected animals will die or
be euthanased.

. Borna disease may be a zoonosis and has been linked to psychiatric disorders in
humans (Ludwig and Bode 2000).
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Based on these considerations, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be minor at the local level
(national effect score B in Table 3.4).

The effect on the living environment, including life and health of wildlife, and any effects on
the non-living environment

« In arecas where Borna disease is endemic, it is not known if vertebrate wildlife
have serological evidence of infection with the virus. Clinical signs of disease are
not reported. It is not known if Australian native fauna and insects are susceptible
to infection with the virus, and it is considered that clinical disease is unlikely to
be discernible in wildlife.

Based on this consideration, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be unlikely to be discernible at
all levels (national effect score A in Table 3.4).

Indirect effects

The effect on new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

. Borna disease is nationally notifiable in Australia (DAFF 2008)

o There is no AUSVETPLAN Disease Strategy Manual for Borna disease; however,
the disease is scheduled as Category 4 under Australia’s Emergency Animal
Disease Response Agreement (EADRA) for cost-sharing arrangements (Animal
Health Australia 2001). Should it be activated, EADRA states that costs of the
response would be covered by government and relevant industries by
contributions of 20% and 80%, respectively (Animal Health Australia 2001).
However, currently the horse industry is not a signatory to this Agreement. Other
animal industries, such as those associated with sheep, are signatories to the
agreement

. If Borna disease were to be identified in Australia, a combination of strategies
would be employed, including slaughter and disposal of clinically affected
animals, quarantine and movement controls, tracing and surveillance, vector
control, decontamination, epidemiological investigations, and a public awareness
campaign.

« In this outbreak scenario where Borna disease has only limited spread, eradication
of the disease would be possible. However, if the disease were to become
established in vertebrate and/or invertebrate reservoir hosts, periodic outbreaks
could occur.

Based on these considerations, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be significant at the local level.
The effect on the national economy or the Australian community as a whole and not
just on directly affected parties, corresponds to minor at the regional level (national
effect score C in Table 3.4).

The effect on domestic trade or industry, including changes in consumer demand and effects
on other industries supplying inputs to, or using outputs from, directly affected industries

- Borna disease is a nationally notifiable disease in Australia and if it was detected
in any state, movement restrictions would be imposed and other states/territories
may close their borders to all susceptible animals.
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o As aresult of the detection of Borna disease, movement restrictions would be
imposed on all susceptible species and other potentially infected fomites.

« Movements of animals to sale and slaughter would be affected. Clinically affected
sheep would not be accepted for slaughter for human consumption. Horse racing
and other equestrian events may be prohibited.

. Following detection of Borna disease in one state or territory of Australia, other
states may close their borders to all susceptible animals and products until the
extent of the outbreak was ascertained.

« Public health perceptions and market fluctuations may reduce the value of the
sheep industry.

« Supporting industries such as stockfeed manufacturers, veterinarians and farriers
could also be affected.

Based on these considerations, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be significant at the regional
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the state level (national
effect score D in Table 3.4).

The effect on international trade, including loss of and restriction of markets, meeting new
technical requirements to enter or maintain markets, and changes in international consumer
demand

« The effects on international trade of a confirmed outbreak of Borna disease in
Australia would result in national disruption to exports of live animals, including
horses and sheep and possibly markets for meat.

. If eradication were delayed, possibly because of establishment in feral or wild
animals, the effect on live animal trade may be prolonged. Zoning to assist in the
international marketing of these animals would need to be adopted.

. If Borna disease were to become established, recurrent outbreaks would result in
periodic disruption to international trade.

Based on these considerations, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be significant at the regional
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the state level (national
effect score D in Table 3.4).

The effect on the environment, including biodiversity, endangered species and the integrity of
ecosystems

. Borna disease is not considered to lead to any indirect effects on the environment.

Based on this consideration, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be unlikely to be discernible at
all levels (national effect score A in Table 3.4).

The effect on communities, including reduced rural and regional economic viability and loss of
social amenity, and any ‘side effects’ of control measures

. Disruption of horse events would have social consequences for people involved in
horse events.
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« Slaughter of clinically affected animals would have emotional effects for people in
communities.

« Public concerns of a potential zoonotic disease might have a detrimental effect on
tourism in affected rural and regional communities.

« Where susceptible species were important to the local economy, the economic
viability of communities within affected regions may be threatened due to loss of
associated industries.

Based on these considerations, the effect of the establishment and/or spread of Borna
disease in Australia for this criterion was estimated to be significant at the local level.
The effect on the national economy or the Australian community as a whole and not
just on directly affected parties, corresponds to minor at the regional level (national
effect score C in Table 3.4).

Estimation of likely consequences

The measure of effect (A—G) obtained for each direct and indirect criterion (Table
3.4) was combined to give the overall effect of a disease agent. The rules (Figure 3.5)
were used for the combination of direct and indirect effects.

Based on the rules described in Figure 3.5, that is, where the effect of a disease with
respect to one or more criteria is D, the overall effect associated with the outbreak
scenario is considered to be ‘low’.

The estimate of the overall effect associated with the outbreak scenario was combined
with the likelihood of establishment and/or spread for the scenario using Table 3.5 to
obtain an estimation of likely consequences.

The likelihood of establishment and/or spread (‘very low”) is combined with the
estimate of the overall effect of establishment and/or spread (‘low”) which results in
‘negligible’ likely consequences.

Risk estimation

Risk estimation is the integration of the likelihood of release and exposure and the
likely consequences of establishment and/or spread to derive the risk associated with
release, exposure, establishment and/or spread of Borna disease introduced by the
importation of horses into Australia.

Using Table 3.6, the likelihood of release and exposure (‘extremely low’) is combined

with the likely consequences of establishment and/or spread (‘negligible), resulting in
a risk estimation of NEGLIGIBLE.

Conclusion

The unrestricted risk associated with Borna disease is determined to be
NEGLIGIBLE. As the unrestricted risk estimate achieves Australia’s ALOP, no risk
management is considered necessary.

However, there is a lack of knowledge about the epidemiology of Borna disease and it
is present in some approved countries. In light of the serious nature of the disease for
an individual horse and the potential for a clinical case to disrupt post-arrival
quarantine, the Expert Panel considered that certification of country freedom from
clinical signs of Borna disease was appropriate. The Expert Panel further considered
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that for countries unable to certify clinical freedom from Borna disease that
certification of defined area freedom for two years before export was appropriate.

A summary of the risk assessment for Borna disease is shown in Figure 5.1 and Table
5.1

Likelihood of Very low
release
| Likelihood of

Table 3.3 release and ~ EXtemely low
Likelihood of  Extremely low exposure
exposure
N raese | gnrestricted NEGLIGIBLE

risk

Likelihood of Very low
establishment
and/or spread - . .

Table 3.5 Likely Negligible

consequences
Overall effect of Low
establishment
and/or spread
Figure 5.1 Summary of the risk assessment pathways and assigned likelihoods to derive

an estimate of the unrestricted risk for Borna disease.
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Likelihood / Risk factor Estimation / description Likelihood

Release and exposure assessment

Likelihood of release Likelihood of release Very low
Likelihood of exposure Likelihood of exposure Extremely low
Likelihood of release and Estimated using the matrix for combining qualitative likelihoods Extremely low
exposure using Table 3.3

Consequence assessment

Likelihood of establishment Likelihood of establishment and/or spread associated with the Very low
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and Low

establishment and/or spread | socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5

Likely consequences Estimated by combining the likelihood of establishment and/or Negligible
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences

Risk estimation

The risk of release, Estimated by combining the likelihood of release and exposure with NEGLIGIBLE
exposure, establishment the likely consequences of establishment and/or spread using the
and/or spread risk estimation matrix shown in Table 3.6 to obtain the unrestricted

risk of release, exposure, establishment and/or spread

Table 5.1 Summary of the release, exposure and consequence assessments resulting in
an unrestricted risk estimate for Borna disease.
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55 Brucellosis

5.5.1 Technical information

Background

Brucellosis in horses is caused by small gram negative coccobacilli of the Brucella
genus (Corbel and MacMillan 1998). There are six Brucella species that produce
characteristic infections depending on host and species (B. melitensis, B. abortus,
B. suis, B. neotomae, B. canis, and B. ovis) (Moreno et al. 2002). Clinical cases of
brucellosis in horses are rare, and most often caused by B. abortus and occasionally
B. suis (McCaughey and Kerr 1967; Cooke and Kingston 1988; Cvetnic et al. 2005;
Nicoletti 2007). B. abortus is divided into eight biovars on culture and serological
properties. However, field strains of the biovars do not differ in their pathogenicity
(Godfroid et al. 2004).

Bovine brucellosis, caused by B. abortus, is widespread but Australia has been free
from the disease since 1989 (Animal Health Australia 2006). Other countries
reporting eradication of bovine brucellosis include Austria, Belgium, Canada,
Denmark, Finland, Germany, Japan, the Netherlands, New Zealand, Norway, Sweden,
Switzerland and the United Kingdom. Australia, unlike some countries which have

B. abortus in wildlife, is biologically free of this disease agent.

Porcine brucellosis, B. suis, is present in Australia but control programs are in place
(herd accreditation and pig movement restrictions) and the disease is nationally
notifiable.

This chapter will only consider B. abortus infection further as it is exotic to Australia
and more common in horses. Any conclusions relating to B. abortus would be equally
applicable to B. suis.

Brucellosis (B. abortus) is a multiple species OIE-listed disease (OIE 2009b).

Epidemiology

B. abortus is transmitted by ingestion, inhalation, through skin abrasions and mucous
membranes from contact with infected cattle and discharges, or contaminated pasture
and feed (Denny 1972; Cohen et al. 1992; Corbel and MacMillan 1998).

The major reservoir of B. abortus is domestic cattle, though some wild ruminants (elk
and bison) are known to harbour infection and can reinfect bovine herds. Other wild
and domestic species such as camelids, dogs, horses, moose, and racoons are
susceptible to infection by B. abortus, but transmission to other animals is considered
rare and horse to horse transmission is unlikely (Cohen et al. 1992).

Although B. abortus has been isolated from equine facces (Karlson and Boyd, 1940),
urine and aborted foetuses (McNutt and Murray 1924; McCaughey and Kerr 1967;
Shortridge 1967; Robertson et al. 1973; Hinton et al. 1977), transmission of infection
by horses to cattle or other species has been suggested but not demonstrated
(Shortridge 1967; Corbel and MacMillan 1998). Transmission of Brucellae from
horses to cattle was implied in an early report (White and Swett 1935), and two later
reports suggested that aborting mares infected with B. abortus were a source of
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infection to cattle grazing the same pasture (McCaughey and Kerr 1967; Robertson et
al. 1973). Experimentally infected mares developed intermittent bacteraemia for two
months after infection but foaled normally and did not shed sufficient bacteria to
infect in-contact cattle (MacMillan et al. 1982; MacMillan and Cockrem 1986). It is
conceivable that an infected suppurating wound could result in exposure of
susceptible animals but B. abortus is difficult to isolate from material containing pus
(Nicoletti 2007).

In countries with endemic brucellosis affecting cattle and/or small ruminants, 0.2% to
40% of horses have serological evidence of exposure (Hutchins and Lepherd 1968;
Denny 1973; Refai 2002; Thakur et al. 2003; Acosta-Gonzalez et al. 2006). The
prevalence of brucellosis in horses is higher in animals grazing Brucella-contaminated
pastures or sharing pasture with infected cattle (Cohen et al. 1992). The incubation
period for B. abortus in horses is not defined and infection is thought to remain
dormant unless the animal is stressed and overt disease develops. Most cases of
brucellosis in horses are reported in animals older than three years; however, there is
no demonstrated association with age, breed or gender.

Brucellosis is an important zoonosis. Horses with open lesions containing Brucellae
are a potential source of infection (Acha and Szyfres 2001) but reports of cases in
humans through contact with horses are rare, possibly because of poor survival of the
organism in material containing pus (Nicoletti 2007).

Clinical signs

Most horses infected with B. abortus do not show clinical signs. Others may show
pyrexia, stiffness of gait and lethargy. B. abortus infection in horses is associated with
bursitis, tenosynovitis, arthritis and osteomyelitis (MacMillan et al. 1982) and with
septic bursitis over the second and third dorsal vertebral spinous processes (fistulous
withers) or the first and second cervical vertebra (poll evil). Up to 80% of horses with
fistulous withers or poll evil were seropositive for B. abortus (Nicoletti 2007). Other
organisms can cause fistulous withers and the isolation of B. abortus is less common
with the eradication of the disease in cattle (Gaughan et al. 1988). Abortion in horses
due to B. abortus (and B. suis) infection is rare (Shortridge 1967; Robertson et al.
1973; Hinton et al. 1977).

Diagnosis

Brucella spp. are intracellular organisms that require special media and conditions for
culture. As a result, they may be difficult to detect in mixed infections. B. abortus can
be isolated from clinical cases of poll evil and fistulous withers, but it is clearly not
the only cause of these syndromes.

Diagnosis of Brucella spp. infection relies on isolation of the organism from infected
material, or on serological evidence of specific antibody consistent with infection. The
OIE Manual (OIE 2009a) outlines diagnostic techniques that are general for all
species.

Treatment of brucellosis in horses with antibiotics is rarely effective because of
insufficient blood flow to affected tissues.
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Conclusion

Brucellosis is present in approved countries but horses are very unlikely to become
infected with or to transmit B. abortus.

Brucellosis was not considered further in the IRA.
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5.6 Contagious equine metritis

5.6.1 Technical information

Background

Taylorella equigenitalis is the causal agent of contagious equine metritis (CEM), a
venereal disease of equids. T. equigenitalis is the type species of the genus Taylorella
(Swerczek 1981). Two strains are usually recognised, based on the sensitivity of
isolates to streptomycin. However, 32 strains have been characterised and these are
further divided into five distinct groups (Bleumink-Pluym et al. 1990).

CEM was first described in the United Kingdom (Crowhurst et al. 1977) and Ireland
(ODriscoll 1977) in their spring of 1977, and in Australia later that year (Hughes et
al. 1978). Further cases occurred in Australia in the breeding seasons of 1978 and
1979 but no additional cases have been recorded since 1980. The estimated cost of the
outbreak to industry exceeded A$14 million (Pascoe pers. comm. 1998). From 1996
to 2007, cases of CEM were reported in: Belgium (7), the Czech Republic (8),
Denmark (3), Finland (9), France (69), Germany (40), Japan (18), Slovenia (45),
Sweden (19), Switzerland (1) and the United Kingdom (13) (OIE 2009b). On 15
December 2008, a horse in Kentucky tested positive to CEM. Since then 21 positive
stallions and five positive mares from hundreds of horses exposed in over 46 states in
the United States have been reported, showing widespread dissemination of infection
during an outbreak (USDA 2009). There may be an underestimation of the
distribution of CEM worldwide as it not notifiable in some countries.

The United States has detected a small number of CEM cases in post-arrival
quarantine. A total of 28 stallions and mares imported into the United States from
Europe from 1997 to 2007 were carriers of T. equigenitalis. All of these horses were
certified negative for CEM on pre-export bacteriological screening for the presence of
T. equigenitalis (Timoney 2007).

Twenty of the 28 carriers of T. equigenitalis detected in the United States were
stallions. Of 16 stallions test-mated to two mares, 13 were culture-negative on initial
bacteriological examination. In 11 of the 16 cases, both test mares were infected; the
other five stallions transmitted infection to only one of the two mares with which they
were test-mated.

CEM is an OIE-listed disease (OIE 2009c).

Epidemiology

T. equigenitalis affects horses and donkeys, but infection in donkeys appears to be
self-limiting with minimal clinical signs (Timoney et al. 1984). Although
undomesticated equids (Przewalski’s horses, onagers and zebras) may be susceptible
to T. equigenitalis infection, these animals are unlikely to play a significant role in the
epidemiology of CEM.

The existence of carrier stallions and mares is the major factor in the epidemiology of
CEM. Stallions and clinically recovered mares may harbour T. equigenitalis for
extended periods — sometimes years after initial infection — whether or not clinical
signs of disease or reduced fertility are apparent. T. equigenitalis may persist on
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mucous membranes of the clitoral sinus or fossa, and in the uterus even during
pregnancy. In stallions, the organism localises in the urethral fossa and associated
sinus, as well as in the distal urethra and on the external surface of the penis and
prepuce. Bacteria can also colonise the external genitalia of newborn foals of infected
dams at parturition, forming a potential source of infection years later as the foal
reaches sexual maturity (Timoney and Powell 1982).

Stallions pose the greatest risk as they are subclinically infected or latent carriers and
more likely to spread the disease, especially when used extensively during breeding
seasons. Mares are also a risk, particularly latent carriers. During mating, stallions can
become infected from a mare carrier and then transmit disease to other mares.

Geldings are unlikely to harbour the bacteria as the usual form of transmission is
through coitus. However, infected geldings have been reported despite no history of
mating (Burger and Dobretsberger 2007). Geldings are not considered to be involved
in the epidemiology of CEM.

Studies indicate there is widespread presence of T. equigenitalis in a variety of breeds,
including Icelandic horses (Parlevliet et al. 1997). Presence in an isolated population
over a long period without apparent clinical signs was attributed to non-pathogenic
strains that might be regarded as commensal organisms.

CEM is spread primarily through natural service or artificial insemination (Timoney
1996). In the latter case, infection can occur through the use of contaminated semen,
and mechanical spread by contamination of equipment or unhygienic breeding
practices.

Clinical signs

Clinical signs of disease are only seen in mares with the incubation period ranging
from 2 to 12 days after breeding.

In mares, there are two states of infection: acute disease and chronic carrier states.
Acute disease results in endometritis with a grey/mucoid vulval discharge that ranges
from very mild to profuse. At this stage of infection, the organism can be detected in
84% of cervical swabs and 69% of clitoral swabs (Wood et al. 2005). Endometritis
and associated cervicitis and vaginitis last for about two weeks , with a return to
oestrus after a shortened dioestrus and failure to conceive (Timoney 1996). In the
chronic carrier state there are no outward signs of infection or long-term adverse
effects on fertility. However, the organism establishes itself in the clitoral region and
can be transmitted to susceptible animals. In one study in chronically infected mares,
the organism was detected in 93% of clitoral swabs but in only 31% of cervical swabs
(Wood et al. 2005).

Infected stallions are mechanical carriers with no clinical signs of infection.

Diagnosis

Identification of the organism by culture is the prescribed test for international trade
(OIE 2008).

Culture, isolation and identification of T. equigenitalis forms the basis of a definitive
diagnosis but false negative cultures are not uncommon (Bleumink-Pluym et al. 1994;
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Parlevliet et al. 1997). Specific swabbing, transport methods and culture techniques
are needed for isolation to be successful (Ricketts 1996).

T. equigenitalis is a gram-negative nonmotile coccobacillus. It is a fastidious
organism requiring 5—10% CO, and 35-37 °C for culture. Growth can vary from 72
hours to 14 days (Ward et al. 1984), but an incubation period of six days (HBLB
2007) or seven days (OIE 2008) is recommended before certifying cultures as
negative for T. equigenitalis.

Colonies are small, smooth, glossy and yellow—grey (OIE 2008).

Suitable transport media are critical to bacterial survival and refrigeration extends
viability during transport. Swabs in transport media survived 10 days at =70 °C (Sahu
et al. 1979). Dried cultures of T. equigenitalis are killed on exposure to common
disinfectants (2% chlorhexidine diacetate, 10% benzalkonium chloride) for ten
minutes (Swaney and Kislow 1981). In mares, swabs are collected from the clitoris,
including the fossa and sinuses, and the cervix or endometrium. In chronically
infected mares, the organism was detected in 93% of clitoral swabs and in 31% of
cervical swabs. However, in acutely infected mares, the organism was detected in
69% of clitoral swabs and in 84% of cervical swabs (Wood et al. 2005).

For stallions, swabs are collected from the penile sheath, urethral fossa or sinus and
urethra. Previously, a sample of pre-ejaculatory fluid was obtained and cultured;
however this is not considered as reliable as culture from other sample sites (Bose et
al. 2007). Diagnostic techniques recommended in the OIE manual (OIE 2008) for
sampling both stallions and mares are those outlined in the British Horserace Betting
Levy Board Code of Practice (HBLB 2007).

Swabs should be transported to a laboratory in Amies charcoal medium, kept cool and
plated within 2448 hours of collection (HBLB 2007; OIE 2008).

In 2006, an international ring trial of various laboratories showed discrepancies in
results from different laboratories. Five samples containing pure Taylorella cultures,
mixed cultures (Taylorella spp. and contaminants), or non-Taylorella species
(contaminants only) gave false positive and false negative results (Heath et al. 2007).
This highlights the need for consistency in laboratory culture methods to address
variance in test results.

Serology

Serological testing for diagnosis and control of CEM is not reliable on its own for
detecting infection with Taylorella species (OIE 2008). Carrier animals may be
infectious in the absence of humoral antibody (Rogerson 1993). Stallions do not show
serological evidence of infection and the antibody response in mares occurs early in
infection declining as the organism is eliminated, even if they remain carriers
(Timoney 1996).

Complement fixation and microtitration serum agglutination tests are effective in
distinguishing between positive and negative sera. However, serological tests do not
reliably detect carriers (Gummow et al. 1986).

The complement fixation test can be useful in confirming recent cases of CEM
infection in mares (Powell 1981). In an outbreak, serology may aid in epidemiological
investigations (Rogerson 1993). The number of T. equigenitalis organisms
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mechanically carried by subclinically infected or latent carrier stallions is very low
and they may not be detected by culture methods alone. However, serology can be
used as an adjunct to culture for T. equigenitalis in screening mares between 21 and
45 days after being mated to a suspect carrier stallion (OIE 2008).

Molecular tests

Molecular techniques have been used in diagnosis, both in swab material and on
isolates. Molecular genotyping has identified strain differences in isolates from
different geographical areas (Bleumink-Pluym et al. 1990; Matsuda et al. 1998).

When comparing polymerase chain reaction (PCR) to conventional culture methods,
the PCR-based techniques are more sensitive and faster in confirming diagnosis
(Bleumink-Pluym et al. 1993; Anzai et al. 1999; Bleumink-Pluym et al. 1994; Chanter
et al. 1998; Premanandh et al. 2003). PCR can also differentiate between

T. equigenitalis and T. asinigenitalis without the need for any prior bacteriological
DNA extraction or bacterial isolation (Duquesne et al. 2007; Wakeley et al. 2006).

Despite the existence of a number of PCR assays, none has been validated for use as a
routine diagnostic test.

Treatment

Several treatment protocols have been described.

Stallions

The United States Department of Agriculture (USDA) treatment protocol for positive
stallions states that the external genitalia (prepuce, penis, fossa glandis and urethral
sinus) must be thoroughly cleaned with no less than 2% chlorhexidine scrub while the
stallion’s penis is in full erection. After cleaning, the entire penis is coated with an
antibiotic ointment with activity against T. equigenitalis, such as silver sulfadiazine or
0.2% nitrofurazone. This must be repeated daily for five consecutive days. Following
treatment, the stallion will then be retested by collecting three sets of cultures on days
one, four and seven of a one week period, beginning no less than 21 days after the last
day of treatment. If all cultures are negative, the stallion can then be test mated to two
mares (USDA:APHIS 2009).

Mares

The USDA treatment protocol for positive mares states that on day one smegma
should be manually expressed from the central sinus of the clitoris. Clitoral sinuses
are then infused with a ceruminolytic agent, and then flushed with saline. Clitoral
sinuses and clitoral fossa are scrubbed and cleaned with no less than 2% chlorhexidine
scrub. Sinuses and the entire clitoral area are infused with an antibiotic ointment with
activity against T. equigenitalis, such as silver sufladiazine or 0.2% nitrofurazone.
Cleaning, scrubbing and antibiotic infusion are continued daily from days two to five.
Following treatment, the mare will be retested by collecting three sets of culture on
days one, four and seven of a one week period, being no less than 21 days after the
last day of treatment. After day seven the distal portion of the vaginal tract is cleaned
and disinfected. A distal cervix or endometrial swab is then collected (USDA:APHIS
2009).

Recesses of the clitoral fossa and sinuses of mares are frequent sites of colonisation
by T. equigenitalis in carrier animals and thorough local treatment is needed to
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eliminate the pathogen (OIE 2008). Treatment may take several weeks and may need
to be repeated before intensive swabbing consistently fails to recover T. equigenitalis.

A number of carrier mares have been reported to be refractive to several courses of
treatment (OIE 2008). Treatment of CEM in fillies has also been ineffective on
occasions and persistence of the organism has been demonstrated on bacterial culture
and/or a number of test matings (Timoney 1996). However, in most cases, a single
treatment course is successful in eliminating T. equigenitalis from both colts and
fillies (Powell 1978).

Despite cases of protracted treatment of CEM in stallions, all infected stallions have
responded to treatment eventually (Timoney pers. comm. 2008).

Immunology

Effective vaccines that protect against contagious equine metritis infection or prevent
colonisation by T. equigenitalis are not available (OIE 2008).

Conclusion

CEM is present in approved countries. The Code recommendations (OIE 2009a)
include premises freedom and diagnostic testing. Certification requirements, in
accordance with the Code recommendations, will be included in Australia’s
quarantine measures.

Accordingly, no further analysis was necessary.
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57 Dourine

5.7.1 Technical information

Background

Trypanosoma equiperdum is classically recognised as the cause of dourine, a sexually
transmitted disease of horses and donkeys. Dourine is mostly reported in Africa,
eastern Europe and the Russian Federation and has been eradicated from Canada,
western Europe and the United States. Dourine has not been reported in Australia.

A single case of dourine was reported in Germany in a mare in 2002 (OIE 2002). The
horse was subclinically infected and diagnosed serologically as a result of an export
test. The previous report of dourine in Germany was in 1953. The mare had been
imported from eastern Europe several years before and had never foaled. This horse
was euthanased. There are no other recent reports of dourine in approved countries.

T. equiperdum is morphologically identical to T. evansi, the cause of surra, and to the
slender form of T. brucei brucei, a cause of nagana, a tsetse-transmitted trypanosome
of livestock in Africa (Soulsby 1982; Stephen 1986). However, some authors consider
that T. equiperdum is synonymous with T. evansi (Monzoén and Russo 1997) and the
distinction of these trypanosomes at the species level remains uncertain (Claes et al.
2005). Phylogenetic studies of trypanosomes (Brun et al. 1998; Claes et al. 2003;
Haag et al. 1998) have been unable to establish the relationships between these
species.

Dourine is an OIE-listed disease (OIE 2009b).

Epidemiology

T. equiperdum is transmitted in seminal fluid and mucous genital exudates at mating.
Foals can be infected by genital tract discharges from infected mares or from milk
contaminated with discharges from lesions on the udder (Hoare 1972). Transmission
by needles and by arthropod vectors may occur but, due to the transient and low grade
parasitaemia transmission by these methods, is unlikely.

Although evolution and phylogeny of T. equiperdum are not established, its direct
mode of transmission differentiates this parasite from other trypanosomes and does
not limit its distribution to regions that have suitable vectors.

Clinical signs

The incubation period varies from one week to several months. Descriptions of
clinical signs of dourine include anaemia, vaginal or urethral discharge, genital
oedema, urticarial plaques and sometimes neurological signs with recovery and cycles
of periodic relapse (Geering et al. 1995).

Infection may be so mild that clinical signs of disease are not observed. About half of
infected animals die (Stephen 1986) although spontaneous recovery and latent carriers
may occur (OIE 2008). Horses are considered more susceptible than donkeys (OIE
2008).
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Diagnosis

The transient presence of trypanosomes in the blood makes direct microscopy
unreliable. Concentration techniques such as centrifugation and examination of the
buffy coat have been used, as has examination of vaginal and preputial washings.

Testing for humoral antibody can be done by complement fixation, agar gel
immunodiffusion, enzyme linked immunosorbent assay, card agglutination and by
indirect fluorescent antibody. Cross-reactions with other trypanosomes (Zablotskij et
al. 2003) can confuse results, as can anticomplementary effects of some sera (OIE
2008).

There are no vaccines available and the only effective means of controlling spread is
euthanasia of infected animals.

Conclusion

Dourine is not present in any approved country. While this remains the case,
certification of country freedom, in accordance with the Code recommendations (OIE
2009a), will be included in Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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5.8 Echinococcosis

5.8.1 Technical information

Background

Echinococcosis is a zoonotic disease caused by different species of the cestode
Echinococcus in the family Taeniidae. The taxonomy of the genus Echinococcus is
being revised. E. granulosus is now believed to exist as a complex of distinct species,
differing in a variety of criteria which affect the epidemiology, pathology and control
of cystic hydatid disease (Romig et al. 2006; Busi et al. 2007). The most significant
zoonotic species are E. granulosus and E. multilocularis.

E. granulosus has a worldwide distribution including Australia. E. multilocularis is
found in Africa, Asia, Canada, Europe and the United States, and can cause disease in
humans, although the disease is rare (Sréter et al. 2003). E. equinus is found in Africa,
Europe and the Middle East (Torgerson and Budke 2003) and appears to be non-
pathogenic to humans.

There are no reports of E. multilocularis or E. equinus in Australia (Thompson and
McManus 2001; Animal Health Australia 2007).

Echinococcosis is a multiple species OIE-listed disease (OIE 2009b). There are no
recommendations in the Code for the purpose of international trade for live animals
other than carnivores (OIE 2009a).

Epidemiology

Carnivores are the definitive hosts for Echinococcus spp., with mammals (including
humans and horses) acting as intermediate hosts (Torgerson and Budke 2003). The
infective stage, or proglottid, of Echincoccus spp. is shed in faeces of the definitive
hosts. Tissue invasion, in the form of hydatid cysts, occurs in intermediate hosts after
ingestion of proglottids. In horses, cysts grow slowly in the liver and occasionally
occur in the lungs. Cystic stages in intermediate hosts cannot be transmitted unless
tissues containing mature cysts are ingested by the definitive hosts (Sellon 2007).

Equids are intermediate hosts for E. equinus and dogs the definitive host (Torgerson
and Budke 2003; Romig et al. 2006). The cycle is maintained by feeding dogs raw, or
undercooked, horse offal (Torgerson and Budke 2003).

The United States has reported disease due to E. equinus in four horses, which
originated from the United Kingdom and Ireland, where the disease is endemic. In the
United Kingdom, prevalence of E. equinus is higher in horses used for hunting. In
Ireland, prevalence of E. equinus in slaughtered horses ranges from 10% to 62%
(Sellon 2007). Disease is found in all age groups (Thompson and Smyth 1975).

A number of carnivores act as the definitive hosts for E. multilocularis. Intermediate
hosts are small mammals, usually rodents. In rare cases, domestic animals (including
horses) and humans can also become infected (CFSPH 2005).
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Clinical signs

Clinical manifestation of echinococcosis in horses is rare, and the disease is usually
diagnosed at slaughter (Thompson and Smyth 1975). If clinical signs do occur, they
are related to pressure of the growing cyst on surrounding organs and tissue (Sellon
2007).

Diagnosis

There are no definitive tests that can be performed ante mortem in horses, and
diagnosis is most commonly made at post mortem examination (Sellon 2007).

Treatment

Long-term treatment with anthelmintics can suppress some of the cysts caused by
E. granulosus and E. multilocularis. Surgical removal of cysts is the definitive
treatment.

Conclusion

E. equinus and E. multilocularis are present in some approved countries and there are
no recommendations in the Code for horses. There are no reports of significant
disease in horses and the disease cannot be transmitted by live horses.

Echinococcosis was not considered further in the IRA.
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5.9 Epizootic lymphangitis

5.9.1 Technical information

Background

Epizootic lymphangitis is a contagious, chronic disease of horses, mules and donkeys
caused by the saprophytic soil fungus, Histoplasma capsulatum var. farciminosum
(also known as Histoplasma farciminosum, Cryptococcus farciminosis, Zymonema
farciminosa and Saccharomyces farciminosus). Infection in other species is rare, but
has been reported to occur in camels, dogs and humans (Ueda et al. 2003; CFSPH
2005). Epizootic lymphangitis — also known as pseudofarcy, pseudoglanders or
equine histoplasmosis — is characterised by a spreading, suppurative dermatitis and
lymphangitis, ulcerating conjunctivitis or multifocal pneumonia.

The disease is more common in the tropics and subtropics and is endemic in northern
Africa and parts of Asia, including China, India and Pakistan (Picard and Vismer
2004; Kohn 2007). Epizootic lymphangitis is reported to have occurred in Japan prior
to World War II (Chandler et al. 1980, cited in Ueda et al. 2003) and one
autochthonus case was described in 2001 (Katayama et al. 2001).

Epizootic lymphangitis is not an OIE-listed disease (OIE 2009b), however, the Code
includes recommendations for the importation of horses with respect to epizootic
lymphangitis (OIE 2009a).

Epidemiology

H. capsulatum var. farciminosum exists as a yeast in tissues and a mycelium in the
environment. In its saprophytic soil phase, H. capsulatum var. farciminosum is
relatively resistant to environmental conditions and can survive for many months in a
warm, moist environment. The disease is contagious between horses and is a
zoonosis. Transmission can occur via fomites, biting flies of the Musca or Stomoxys
genera, contact of infected material with traumatised skin, venereally and inhalation
(Picard and Vismer 2004; Kohn 2007). Morbidity is higher when large numbers of
animals are gathered together and epizootic lymphangitis was a serious concern
during the early 20th century. The disease is economically important in areas of the
world where large numbers of horses, donkeys, or mules are assembled (CFSPH
2005).

Clinical signs

The incubation period varies from several weeks to six months (Kohn 2007) and the
organism, once established, spreads locally by invasion and then via the lymphatics.
Epizootic lymphangitis sometimes spreads to the underlying joints. Occasionally,
conjunctivitis, keratoconjunctivitis, a nasal discharge or pneumonia can also occur.
The lymph nodes may be enlarged, but pyrexia is uncommon. Lesions usually heal
spontaneously after 2—3 months. Mortality is 10—15%; however, extensive lesions
with high mortality rates can occur in areas where there is poor veterinary care and
nutrition (Picard and Vismer 2004).
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Diagnosis

Epizootic lymphangitis is diagnosed by detecting H. capsulatum var. farciminosum in
tissue sections or smears of lesions. H. capsulatum var. farciminosum can be cultured
from lesions in about half of the cases. Antibodies have been detected by indirect and
direct fluorescent antibody tests, enzyme-linked immunosorbent assay, passive
haemagglutination and skin hypersensitivity tests. Inoculation of samples into
immunosuppressed mice can also be used for diagnosis (OIE 2008).

Conclusion

Epizootic lymphangitis is present in some approved countries. The Code
recommendations (OIE 2009a) include premises freedom. Certification requirements,
in accordance with the Code, will be included in Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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5.10 Equid herpesviruses

5.10.1 Technical information

Background

Equid herpesviruses (EHVs) are members of the family Herpesviridae, order
Herpesvirales, and are present in equid populations worldwide (Davison et al. 2005).
There are nine EHVs, six in the subfamily Alphaherpesvirinae (EHV-1, EHV-3,
EHV-4, EHV-6, EHV-8, EHV-9) and three in the subfamily Gammaherpesvirinae
(EHV-2, EHV-5, EHV-7) (Davison et al. 2009). Of the nine EHVs characterised, only
EHV-1 to EHV-5 infect domestic horses (Slater 2007). EHV-6, EHV-7 and EHV-8
have been reported in donkeys (Browning et al. 1988). Serological evidence of EHV-
9 is reported in captive zoo animals (Fukushi et al. 1997; Kasem et al. 2008;
Schrenzel et al. 2008) and zebras (Borchers et al. 2008). Zebras may serve as a source
of infection for other animals (Borchers et al. 2008).

EHV-1 is also known as equine abortion virus, EHV-2 as equine cytomegalovirus,
EHV-3 as equine coital exanthema virus, EHV-4 as equine rhinopneumonitis, EHV-6
as asinine herpesvirus 1, EHV-7 as asinine herpesvirus 2 and EHV-8 as asinine
herpesvirus 3 (Pellett and Roizman 2007). EHV-6 and EHV-9 have not been reported
in Australia.

Equine rhinopneumonitis is a collective term for any of several extremely contagious
disease entities of equids, caused by two closely related herpesviruses, EHV-1 and
EHV-4 (OIE 2009a). EHV-1 and EHV-4 are closely related but can be distinguished
antigenically and genetically (Slater 2007). Both EHV-1 and EHV-4 are respiratory
pathogens that initially establish infection in the upper respiratory tract. EHV-1 can
establish a lymphocyte associated viraemia, which is the means of systemic spread to
other organs.

EHV-1 infects a variety of cells (e.g. endothelial, epithelial, lymphoid, neuronal and
respiratory) which distinguishes it from EHV-4, which is restricted mainly to
epithelial and neuronal cells. The disease manifestations of EHV-1 systemic infection
include abortion and neurological disease. Most EHV-1 abortions occur as sporadic
single abortions late in gestation, but poor management of the index case may result in
outbreaks of abortion. EHV-1 neurological disease has been reported with increased
frequency in the last decade, particularly in the United States and Europe (Slater
2007). Nucleotide sequence analysis of EHV-1 isolates from cases of neurological
disease found that a high proportion of these isolates contained a mutation in the
polymerase gene (Nugent et al. 2006) that has subsequently been shown to be
associated with high virus titres in circulating blood (Allen and Breathnach 2006).

There are no movement controls or official eradication or control programs for EHVs
in Australia. However, EHV-1 (abortigenic and neurological disease) is nationally
notifiable. Some breeding establishments voluntarily comply with the
recommendations of Equine Veterinarians Australia (formerly the Australian Equine
Veterinary Association) on procedures including prevention, abortion management,
movement controls and vaccination (Anonymous 2005).
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EHV-2 and EHV-5 mainly infect lymphoid cells where they have the capacity to
establish latency. The clinical importance of these two viruses has not been clarified.
Diseases caused by these viruses are different to those caused by EHV-1 and EHV-4
and they do not share cross-protective antigens. EHV-3 is considered an uncommon
venereal disease (Slater 2007). EHV-6 causes venereal disease in donkeys similar to
EHV-3 (Browning et al. 1988) and is not considered to be of quarantine concern.

Equine rhinopneumonitis (EHV-1 and EHV-4) is an OIE-listed disease (OIE 2009b).

Epidemiology

Latently infected horses present the main reservoir of infection. The fragility of
herpesviruses ensures that close contact is required for transmission. Transmission is
through direct contact and contaminated fomites. Most adult horses show evidence of
exposure to EHV-1, EHV-2, EHV-4 and EHV-5 (Slater 2007).

Herpesviruses commonly establish persistent latent infections which can recrudesce at
times of stress (e.g. parturition, lactation) resulting in groups of mares and foals acting
as reservoirs of virus for uninfected young horses (Gilkerson et al. 1999). These
young horses later form a virus reservoir for the infection of subsequent generations.

Given the latent nature of herpesviruses, serological surveys of prevalence may be a
poor indicator of true prevalence of infected animals. Various serological surveys
have estimated prevalence in weaned foals at around 30% (Gilkerson et al. 1998), in
brood mares at 26% and in unweaned foals at 11% (Gilkerson et al. 1999).

Clinical signs

EHV-1 is a respiratory pathogen that establishes a viraemia and systemic infection,
manifested by abortion and neurological disease. EHV-4 is associated mainly with
respiratory disease, and neurological disease due to this virus is rare. Both viruses
usually cause self-limiting upper respiratory tract infections. However,
immunocompromised or young animals can suffer from pneumonitis, complicated by
secondary bacterial infection (Slater 2007). The incubation period for both viruses
varies, and can be up to ten days before the appearance of respiratory signs. Infection
in horses with previous exposure to virus is either subclinical or in the form of a mild
respiratory illness (Slater 2007). Some horses develop a ‘poor performance syndrome’
on recovery, which can be associated with nonspecific bronchial hypersensitivity and
a syndrome similar to recurrent airway obstruction (Slater 2007).

Pregnant mares and older horses show no apparent illness prior to abortion or the
onset of neurological signs. Pregnant mares abort if infected in the last trimester of
gestation — abortion does not occur if infection occurs prior to this. Neurological
disease is uncommon, with clinical signs assumed to occur during or at the end of the
viraemic phase. The prognosis is poor if the horse is recumbent as these animals
progress to develop complications that require euthanasia (Slater 2007).

It is not clear what roles EHV-2 and EHV-5 play in clinical disease. Horses and foals
testing positive to EHV-2 and EHV-5 do not usually show clinical signs of disease,
and these viruses are ubiquitous in horse populations (Slater 2007). EHV-3 and EHV-
6 cause a venereal disease and are the only EHVs that do not affect the respiratory
tract.
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Diagnosis

It is usually not possible to diagnose any of the EHV diseases based on clinical signs
alone (Slater 2007). Isolation of virus, detection of viral antigens or nucleic acid, or
detection of antibody is required to confirm EHV disease (Slater 2007). Shedding of
virus is short-lived and is most reliable for up to five days after infection. Direct
immunofluorescent tests are used for detecting viral antigens and polymerase chain
reaction tests for the detection of nucleic acid, which can distinguish between the
various EHVs. Serological tests to detect antibody, which persist for more than nine
months, include complement fixation, virus neutralisation, and enzyme-linked
immunosorbent assays (Slater 2007).

Vaccines (live attenuated and inactivated) are available commercially (OIE 2008).
However, vaccine-derived immunity is short-lived and revaccination at regular
intervals is recommended (OIE 2008).

Conclusion

EHV-2 to EHV-9 inclusive are present in approved countries. EHV-6 and EHV-9 are
not present in Australia. The viruses are not subject to official control in Australia.
These equid herpesviruses were not considered further in the IRA.

EHV-1 is present in approved countries and in Australia. EHV-1 (abortigenic and
neurological strains) is notifiable in Australia. The Code recommendations (OIE
2009a) include premises freedom from EHV-1. Certification requirements, in
accordance with the Code, will be included in Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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5.11 Equine encephalosis

511.1 Technical information

Background

Equine encephalosis, a mild or subclinical disease of equids in southern Africa, is
caused by a virus belonging to the Orbivirus genus of the family Reoviridae (Mertens
et al. 2005). Equine encephalosis virus (EEV) has seven known serotypes (1-7) and is
closely related to African horse sickness (AHS) and bluetongue viruses.

First isolated from horses exhibiting neurological signs in the Republic of South
Africa in 1967, EEV is endemic in South Africa, Zimbabwe and Kenya. The
distribution of EEV is not clear because EEV produces mild clinical signs, if any, and
rarely death. Reports of its activity are due mainly to surveillance and laboratory
capability to conduct tests. The host and vector distribution and environmental
conditions suitable for transmission suggest the virus is widespread in sub-Saharan
Africa. While most reports of EEV infection have been on cases in southern Africa,
there was an outbreak in Israel in 2008 (Promed Mail 2009b) and recent serological
evidence of the virus in horses in Ethiopia (Promed Mail 2009a).

Equine encephalosis is not an OIE-listed disease (OIE 2009).

Epidemiology

Epidemiological investigations implicate Culicoides spp. midges as vectors of EEV.
Transmission in horses is seasonal in temperate parts of southern Africa with virus
recovered during late summer and early autumn, when midges are active. Horses
stabled at night did not become infected, when nocturnal insects were active (Erasmus
et al. 1970). Furthermore, EEV can multiply in C. imicola (Venter et al. 1999) and

C. bolitinos (Venter et al. 2002), and the epidemiological characteristics of EEV are
very similar to that of AHS virus (Howell et al. 2004). Prevalence of antibody to EEV
in endemic areas can be as high as 75-100% in adult horses, to 85% in donkeys and to
60% in zebras.

Viraemia and pathogenesis have not been studied but are likely to be similar to other
orbivirus infections such as AHS (Howell et al. 2004).

As equine encephalosis is not regarded as a significant disease with most infections
subclinical, no vaccine has been developed. No attempts have been made to control
the disease except by stabling horses at night.

Clinical signs

Of the equids, horses are the only species known to show clinical signs of infection
with EEV, with virus being recovered from horses of all breeds and ages. The
incubation period is 3—6 days. Over 90% develop either no or very mild signs of
infection that is marked by a slight rise in body temperature for 1-2 days. Obvious
signs of infection include pyrexia, listlessness and inappetance for 1-5 days. Severe
cases may show severe swelling of the head, central nervous system involvement,
respiratory distress and heart failure. Death rarely follows, usually 6—8 days after
neurological signs (Erasmus et al. 1978; Howell et al. 2004).
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Diagnosis

As most infections are subclinical, active cases are identified by isolating virus from
heparinised blood, while historical cases can be identified by antibody tests, such as
the complement fixation test, indirect enzyme-linked immunosorbent assay (ELISA)
or competitive ELISA (Erasmus et al. 1978; Williams et al. 1993; Howell et al. 2004).
The OIE Reference Laboratory for AHS and bluetongue in Onderstepoort, South
Africa has developed an indirect ELISA for the detection of EEV antibodies based on
recombinant EEV VP7 and a reverse transcriptase polymerase chain reaction
technique for identification of EEV (Promed Mail 2009a).

Conclusion

Equine encephalosis is not present in any approved country. Due to similar
epidemiological characteristics to AHS, the Expert Panel thus considered that
certification of country freedom from equine encephalosis was appropriate.

Accordingly, no further analysis was necessary.
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5.12 Equine granulocytic anaplasmosis

5121 Technical information

Background

Equine granulocytic anaplasmosis (EGA) (formerly equine granulocytic ehrlichiosis)
is caused by Anaplasma phagocytophilum (formerly Ehrlichia equi). Molecular
evidence demonstrated that the former species Ehrlichia phagocytophila (=Cytoecetes
phagocytophila), E. equi and the agent causing human granulocytic ehrlichiosis
belonged to the same species (Dumler et al. 2001). They were grouped as one species
— A. phagocytophila. This was later changed in corrigendum to A. phagocytophilum
(Judicial Commission 2002), which is currently the accepted taxonomic name
(Dumler et al. 2005; Euzeby 2009).

A. phagocytophilum is an obligate intracellular organism within the order
Rickettsiales. It is transmitted by ticks and causes disease in horses, humans (human
granulocytic anaplasmosis), ruminants (tick-borne fever), dogs, cats, rodents, deer and
other mammalian wildlife species (Dumler et al. 2001; Dumler et al. 2005). Infection
with A. phagocytophilum has been reported in donkeys in Italy (de la Fuente et al.
2005). Given the wide mammalian host range, it is likely that infection of other equids
does occur; however, there are few reports in the literature.

A. phagocytophilum is endemic in regions of Asia, Europe, North America, Russia
and South America. Disease incidence is seasonal and corresponds with the host-
seeking activity of the tick vector (Dumler et al. 2001; Dumler et al. 2005; Stuen
2007). The disease agent has not been reported in Australia, Belgium, Finland, Hong
Kong, Ireland, Luxembourg, Macau, New Zealand, Singapore and United Arab
Emirates.

EGA is not an OIE-listed disease (OIE 2009).

Epidemiology

EGA occurs seasonally where reservoirs of infection exist and susceptible horses are
exposed to tick vectors infected with A. phagocytophilum. Reservoir hosts are
primarily rodents and ruminants. Other mammals such as cats, dogs, horses, humans
and white-tailed deer are sentinels for the presence of infection (Vredevoe et al. 1999;
Liz et al. 2000; Bown et al. 2003; Dumler et al. 2005). Horses are considered aberrant
hosts due to the absence of persistent infection (Pusterla and Madigan 2007).

Transmission to mammals occurs via the bite of an infected tick vector. Ixodes spp.
are the principal biological vectors, the species of which varies depending on
geographical location (Bown et al. 2003; Dumler et al. 2005; Rikihisa 2006).
Ixodes spp. are present in Australia, mainly in coastal regions, and are likely to be
capable of transmitting the disease.

A. phagocytophilum propagates within mammalian leukocytes and tick salivary
glands. Ixodes spp. are three-host ticks and infection is maintained trans-stadially
from one developmental stage of the tick to the next. This contributes to the wide
mammalian host range of A. phagocytophilum because at each developmental stage
the tick feeds on a different animal. Transovarial transmission between ticks does not
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occur. Emergent larval ticks are not infectious until they have fed on an infected
animal (Dumler et al. 2001; Bown et al. 2003; Hotopp et al. 2006; Stuen 2007).

Birds are recognised as potential reservoirs of ticks infected with A. phagocytophilum,
especially in endemic regions. Migratory birds can potentially introduce infected ticks
to areas free of A. phagocytophilum (Alekseev et al. 2001; Bjoersdorff et al. 2001;
EFSA 2007; Ogden et al. 2008).

Natural direct transmission between mammals does not occur. Transmission is
possible via inoculation of a susceptible horse with 20 ml blood from a horse with an
active infection. Therefore, there is potential for iatrogenic transmission via blood
transfusion or the use of blood-contaminated equipment (Pusterla and Madigan 2007,
Radostits et al. 2007).

Prevalence is seasonal correlating directly with the peak period of mammalian blood-
feeding activity of nymph and adult ticks. Seroprevalence in horses in California has
been reported to be 3—18%. One farm in northern California recorded a
seroprevalence of 50% in healthy horses (Madigan et al. 1990; Pusterla and Madigan
2007). In southern France (Camargue), a seroprevalence of 11.3% was reported in 424
horses. In this study, the prevalence of infection was greater in horses stabled in close
proximity to wild birds (Leblond et al. 2005).

Genetic diversity exists between isolates of A. phagocytophilum from different
geographical regions and host species (Radostits et al. 2007). Isolates also vary in
mammalian host specificity and pathogenicity. The incidence of subclinical infection
in horses is greater in areas where tick-borne fever of ruminants is endemic.
Experimental infection of horses with an isolate that is pathogenic to ruminants
resulted in seroconversion in horses in the absence of disease (Pusterla et al. 1998).
When naive horses are introduced to an endemic region, they are more likely to
develop EGA than horses native to endemic regions. Immunity persists in horses for
at least two years, and a carrier status does not occur (Pusterla and Madigan 2007).

Clinical signs

The incubation period and severity of clinical signs varies with age, immune status
and species of infected animal, as well as infective dose and isolate. The incubation
period ranges from 10 to 20 days and signs of disease vary from subclinical to severe.

In horses greater than four years of age, the disease usually presents with progressive
onset of pyrexia, depression, partial anorexia, distal limb oedema, petechiation,
icterus, ataxia and a reluctance to move. Horses less than four years of age display
less severe signs of disease, and pyrexia may be the only sign in horses less than one
year of age. Clinical pathology includes leukopaenia, thrombocytopaenia, and the
presence of inclusion bodies (morulae) within neutrophils. Morulae are occasionally
seen in eosinophils and macrophages (Pusterla and Madigan 2007).

The duration of disease is 3—16 days (Pusterla and Madigan 2007). Immune
suppression occurs in infected animals, often resulting in increased susceptibility to
secondary infection by opportunistic pathogens. Provided there is no concurrent
infection, the disease in untreated horses resolves in 2—3 weeks (Pusterla and Madigan
2007). Mortalities are rare and usually due to secondary infection or injury sustained
as a result of ataxia (Madigan and Pusterla 2000).
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Diagnosis

Diagnosis of EGA is based on history of exposure to an endemic area, typical clinical
signs of disease, haematological findings, and identification of typical morulae in
neutrophils in a peripheral blood smear (Dumler et al. 2007; Radostits et al. 2007).

Detection of morulae can be increased by preparing smears using the buffy coat, or
examining serial blood smears collected over several days after the onset of clinical
disease (Franzen et al. 2005; Dumler et al. 2007; Pusterla and Madigan 2007).
Morulae are usually detectable after the onset of pyrexia and remain in blood smears
for 1-2 weeks. They have been seen in up to 50% of neutrophils by five days post-
infection (Pusterla and Madigan 2007).

Clinical signs of EGA are not pathognomonic, and in some regions, infection of
horses with A. phagocytophilum occurs without causing overt disease (Radostits et al.
2007). Several polymerase chain reaction (PCR) assays have been developed for

A. phagocytophilum, some of which are considered highly sensitive and specific
(Massung and Slater 2003; Pusterla and Madigan 2007). Molecular analysis using
PCR assays is most useful during the early or later stages of infection, when the
number of organisms in the blood is too low for detection of morulae in smears
(Pusterla and Madigan 2007). The results of PCR analysis from horses experimentally
infected with the European strain of A. phagocytophilum were positive from day five
to day 21 post-infection (end of the study period). Results were positive in all horses
2-3 days before the onset of pyrexia and 4-7 days before morulae were detected in
blood smears (Franzen et al. 2005). PCR analysis can also be used to provide
molecular confirmation of the identity of the organisms within the morulae.

A. phagocytophilum can be cultured from whole (unclotted) blood or the buffy coat.
Antibiotic-free cell culture methods are required with 2—6 weeks incubation before
infected cells can be detected. Cultures are monitored 2—3 times per week by
examining cells for the presence of morulae in intracytoplasmic inclusions (Dumler et
al. 2007). Due to the specialised methods required for culture and identification, it is
rarely attempted for infections in horses (Pusterla and Madigan 2007).

Serological tests are useful to indicate possible exposure to A. phagocytophilum. An
indirect fluorescent antibody test using antigen prepared from an infected horse has
been described (Nyindo et al. 1978). All strains of A. phagocytophilum cross-react
serologically and share antigens with A. marginale (endemic in Australia), Ehrlichia
canis, E. chaffeensis, and E. ruminantium (Strik et al. 2007).

Antibody titres in naturally infected horses peak 19—81 days after the onset of clinical
signs (Van Andel et al. 1998). Paired-titre testing with a fourfold (or greater) increase
in antibody titre to A. phagocytophilum suggests recent exposure (Madigan et al.
1990). During the acute phase of disease, demonstration of morulae in blood smears is
a more reliable method of detection than serology (Artursson et al. 1999).

Treatment

Tetracyclines are effective against A. phagocytophilum. Daily intravenous
administration of oxytetracycline for 5-7 days is recommended for horses.
Improvement in clinical condition is usually seen within 12—24 hours after the onset
of treatment (Radostits et al. 2007). In rare cases, horses treated for less than seven
days can have a relapse of disease within 30 days after completion of treatment
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(Pusterla and Madigan 2007). A. phagocytophilum has also been shown to be
susceptible to rifamycins and some fluoroquinolones (Klein et al. 1997; Dumler et al.
2005).

Conclusion

EGA is present in some approved countries and there are no recommendations in the
Code. A risk assessment was undertaken.

5.12.2 Risk assessment

For details of the method used in this risk assessment see section 3.2 of chapter 3.

Release assessment

The following factors were considered relevant to an estimate of the likelihood of
EGA being present in an imported horse.

« A. phagocytophilum has a wide distribution and occurs seasonally when tick
vectors feed on horses.

- Seroprevalence of up to 50% has been reported in horses in endemic areas
(Madigan et al. 1990; Pusterla and Madigan 2007).

« Subclinical infections are common and milder signs of disease occur in horses less
than four years old.

o The incubation period is 10-20 days.

Based on these considerations, the likelihood of release of EGA associated with
horses from a country where the disease is present is estimated to be ‘moderate’.
Exposure assessment

The most likely pathway for exposure is importation of an infected horse into a region
where Ixodes spp. are endemic and able to feed on the imported horse, then transmit
infection to other exposure groups.

Exposure groups considered are equids (including feral equids), other domestic
species (including other non-ruminants and ruminants, feral animals) and wildlife.

The following factors were considered relevant to an estimate of the likelihood of
susceptible animals being exposed to A. phagocytophilum via an imported horse.

« Transmission to mammals occurs via the bite of Ixodes spp. ticks. Australia has
potential vectors located mainly in coastal regions.

« Trans-stadial transmission occurs in ticks. Once infected, ticks transmit infection
to other susceptible animals on which they feed during their lifetime.

« Horses are infectious for a period of 1-2 weeks when A. phagocytophilum is
present in peripheral blood.

« A. phagocytophilum has a wide mammalian host range.

Based on these considerations, the likelihood of susceptible animals being exposed to
EGA via an infected imported horse was estimated to be ‘low’.
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Estimation of the likelihood of release and exposure

Estimation of release and exposure involves consideration of the volume of trade in
horses imported into Australia in one year.

The likelihood of release and exposure is estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix of rules for
combining descriptive likelihoods (Table 3.3).

With the likelihood of release estimated to be ‘moderate’ combined with the
likelihood of exposure estimated to be ‘low’, the likelihood of release and exposure
for EGA was estimated to be ‘low’.

Consequence assessment

The consequence assessment describes the potential consequences associated with
disease agent entry and exposure, and estimates the likelihood of them occurring.

This involves estimating the likelihood of establishment and/or spread of the disease
agent for the most likely outbreak scenario, and determining the direct and indirect
effects (health, environmental and socioeconomic) should this outbreak scenario
occur. Combining the likelihood of establishment and/or spread for this outbreak
scenario with the corresponding overall effect gives an estimation of likely
consequences.

Likelihood of establishment and/or spread associated with the outbreak
scenario

Once exposure of a susceptible animal has occurred, a number of possible outbreak
scenarios could follow, ranging from no spread to establishment of widespread
disease.

The most likely outbreak scenario was determined by the extent of establishment
and/or spread at detection. The most likely outbreak scenario following exposure to
EGA is considered to be establishment and/or spread to populations of susceptible
animals within a region and potentially spread to different regions and more than one
state, through the movement of infected horses to regions where Ixodes spp. tick
vectors are endemic and actively feeding.

The following factors were considered relevant to an estimate of the likelihood of
establishment and/or spread associated with exposure of susceptible animals to EGA.

« Susceptible animals include domestic and feral animals (cats, dogs, equids,
rodents and ruminants), wildlife and humans.

« Transmission and spread may occur in regions where Ixodes spp. are endemic and
feed on susceptible animals. Movement of infected animals (domestic, feral and
wild) between these regions could contribute to the spread of infection.

« Trans-stadial transmission occurs in ticks, and Ixodes spp. are three-host ticks.
Once infected, the tick transmits infection to each susceptible animal it bites
during its lifetime.

« Subclinical infection is common, especially in reservoir hosts. Clinical signs of
disease are not pathognomonic, especially in horses less than four years old. Also
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as increased susceptibility to secondary infections can mask signs of infection,
detection is likely to be delayed.

« Given the widespread movement of animals within Australia, infection is most
likely to spread to more than one region where Ixodes spp. are endemic, and
potentially to more than one state before detection.

Based on these considerations for the identified outbreak scenario, the likelihood of
establishment and/or spread of EGA was estimated to be ‘moderate’.

Determination of the effects resulting from this outbreak scenario

Following estimation of establishment and/or spread of a disease agent is the
determination of the effects (health, environmental and socioeconomic) resulting from
that outbreak scenario. Adverse effects are evaluated in terms of seven (two direct and
five indirect) criteria.

The following factors were considered relevant to a conclusion on the effects of the
establishment and/or spread of EGA for each criterion.

Direct effects

The effect on the life or health (including production effects) of susceptible animals

« Infection with A. phagocytophilum causes clinical disease and/or loss of
productivity in susceptible animals.

« Morbidity is variable depending on the isolate and infected species. Naive animals
are more likely to develop clinical signs of disease than animals from endemic
areas. Isolates from different geographical regions differ in species specificity and
pathogenicity.

« Immune suppression occurs in infected animals, often resulting in increased
susceptibility to secondary infection by opportunistic pathogens.

« Case fatalities associated with EGA are rare, usually from secondary infection or
injury sustained as a result of ataxia.

« EGA is a zoonotic disease.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to be significant at the regional level. The
effect on the national economy or the Australian community as a whole and not just
on directly affected parties, corresponds to minor at the state level (national effect
score D in Table 3.4).

The effect on the living environment, including life and health of wildlife, and any effects on
the non-living environment

« Itis not known if Australian wildlife would be susceptible to disease. In areas
where A. phagocytophilum is endemic, reservoir hosts include wild rodents and
ruminants, in which subclinical infection is common.

« EGA is not considered to have any direct effects on the non-living environment.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to minor at the local level (national effect
score B in Table 3.4).
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Indirect effects

The effects on new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

. Disease caused by A. phagocytophilum is not notifiable in Australia, there is no
AUSVETPLAN Disease Strategy Manual for EGA and the disease is not
scheduled in Australia’s Emergency Animal Disease Response Agreement;
however, a combination of strategies is used to control exotic disease incursions
and minimise the effects on animal and human health, trade and the environment.

« Control measures could include tracing and surveillance, movement controls on
animals, tick control, treatment of infected animals (including humans) and a
public awareness campaign to encourage cooperation from industry.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion were estimated to be significant at the local level. The
effect on the national economy or the Australian community as a whole and not just
on directly affected parties, corresponds to minor at the regional level (national effect
score C in Table 3.4).

The effect on domestic trade or industry, including changes in consumer demand and effects
on other industries supplying inputs to, or using outputs from, directly affected industries

« A. phagocytophilum is multi-species zoonotic pathogen and would have an effect
on domestic trade and industries associated with susceptible animals.

« There would be productivity losses, increased costs and operational procedures
associated with implementing control measures.

« An incursion of a zoonotic tick-borne pathogen could also have a detrimental
effect on tourism in affected rural and regional communities. Resources would be
required to manage the public health issues.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to be significant at the regional level. The
effect on the national economy or the Australian community as a whole and not just
on directly affected parties, corresponds to minor at the state level (national effect
score D in Table 3.4).

The effect on international trade, including loss of and restriction of markets, meeting new
technical requirements to enter or maintain markets, and changes in international consumer
demand

. If A. phagocytophilum were detected in Australia, there may be some disruption to
exports of susceptible animals to countries in which A. phagocytophilum is exotic,
and suitable tick vectors are endemic.

. Ifthe disease could not be eradicated, zoning may be an option to maintain export
market access for affected industry sectors.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to significant at the local level. The effect
on the national economy or the Australian community as a whole and not just on
directly affected parties, corresponds to minor at the regional level (national effect
score C in Table 3.4).
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The effect on the environment, including biodiversity, endangered species and the integrity of
ecosystems

« Inareas where A. phagocytophilum is endemic, reservoirs include wild rodents
and ruminants, in which subclinical infection is common.

« EGA has a wide mammalian host range however it is not known if Australian
wildlife would be susceptible to disease.

. Increased use of acaricides to control ticks could have an effect on a range of
arthropod species and disrupt the food source of wildlife, lead to environmental
contamination (including water sources) and resistance to acaricides.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to minor at the local level (national effect
score B in Table 3.4).

The effect on communities, including reduced rural and regional economic viability and loss of
social amenity, and any ‘side effects’ of control measures

« There may be some minor disruption to horse, dog and ruminant events, for
example movement restrictions and treatment of animals for ticks.

«  Where susceptible animals are important to the local economy, the viability of
communities within affected regions may be affected.

« Public concerns of a zoonotic disease may have a detrimental effect on tourism in
affected rural and regional communities.

Based on these considerations, the effect of the establishment and/or spread of EGA
in Australia for this criterion was estimated to significant at the local level. The effect
on the national economy or the Australian community as a whole and not just on
directly affected parties, corresponds to minor at the regional level (national effect
score C in Table 3.4).

Estimation of likely consequences

The measure of effect (A—G) obtained for each direct and indirect criterion (Table
3.4) was combined to give the overall effect of a disease agent. The rules (Figure 3.5)
were used for the combination of direct and indirect effects.

Based on the rules described in Figure 3.5, that is, where the effect of a disease with
respect to one or more criteria is ‘D’, the overall effect associated with the outbreak
scenario is considered to be ‘low’.

The estimate of the overall effect associated with the outbreak scenario was combined
with the likelihood of establishment and/or spread for the scenario using Table 3.5 to
obtain an estimation of likely consequences.

The likelihood of establishment and/or spread (‘moderate’) is combined with the
estimate of the overall effect of establishment and/or spread (‘low’) which results in
‘low’ likely consequences.

Risk estimation

Risk estimation is the integration of likelihood of release and exposure and likely
consequences of establishment or spread to derive the risk associated with release,
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exposure, establishment and/or spread of EGA introduced by the importation of
horses into Australia.

Using Table 3.6, the likelihood of release and exposure (‘low’) is combined with the
likely consequences of establishment and/or spread (‘low’) which results in a risk
estimation of VERY LOW.

Conclusion

The unrestricted risk associated with EGA is determined to be VERY LOW. As the
unrestricted risk estimate achieves Australia’s ALOP, no risk management is
considered necessary.

A summary of the risk assessment for EGA is shown in Figure 5.2 and Table 5.2.

Likelihood of Moderate
release
Table 3.3 [ Likelihood of Low
release and
Likelihood of Low exposure
exposure
Table3e | Ynrestricted VERY LOwW
risk
Likelihood of Moderate
establishment
and/or spread
— Likely Low
consequences
Overall effect of Low
establishment
and/or spread
Figure 5.2 Summary of the risk assessment pathways and assigned likelihoods to derive

an estimate of the unrestricted risk for EGA.
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Likelihood / Risk factor

Estimation / description

Likelihood

Release and exposure assessment

Likelihood of release Likelihood of release Moderate
Likelihood of exposure Likelihood of exposure Low
Likelihood of release and Estimated using the matrix for combining qualitative likelihoods Low
exposure (Table 3.3)
Consequence assessment
Likelihood of establishment Likelihood of establishment and/or spread associated with the Moderate
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and Low
establishment and/or spread | socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5
Likely consequences Estimated by combining the likelihood of establishment and/or Low
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences
Risk estimation
The risk of release, Estimated by combining the likelihood of release and exposure with VERY LOW

exposure, establishment
and/or spread

the likely consequences of establishment and/or spread using the
risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Table 5.2

an unrestricted risk estimate for EGA.
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5.13 Equine infectious anaemia

5.13.1 Technical information

Background

Equine infectious anaemia (EIA), a debilitating disease of equids worldwide, is
caused by a virus belonging to the lentivirus genus of the family Retroviridae (Linial
et al. 2005).

EIA, first described in France in 1843, is also called ‘swamp fever’ due to its
prevalence in horses in low-lying swampy areas of warm wet regions such as the Gulf
Coast states of the United States and along the inland river systems of central and
western Queensland. Serological surveys and clinical surveillance have indicated that
EIA is extremely uncommon in other parts of Australia. In Australia, there were

12 761 routine blood sample submissions to State laboratories testing for EIA
between January 2004 and December 2008. Of these, only 48 (3.7%) were positive
and all were from Queensland. The disease has never been identified in South
Australia, Tasmania or Western Australia (Animal Health Australia 2009). EIA is
widespread around the world. In Europe, EIA is endemic in Romania; although
sporadic outbreaks have been reported in Croatia, Italy, France and Greece (OIE
2008). An outbreak, since eradicated, was also reported in Ireland in 2006 (More et al.
2008a). Many countries implement control and eradication programs for EIA.

Although endemic in parts of Queensland, EIA is a notifiable disease in Australia
(DAFF 2008).

EIA is an OIE-listed disease (OIE 2009b).

Epidemiology

Horses exposed to EIA virus generally develop detectable immune responses to the
viral antigen within 37 days, although sometimes this may take more than 60 days,
following infection (Cullinane et al. 2007). Despite developing an immune response,
horses infected with EIA become inapparent carriers that remain infective for life.

EIA is a typical blood-borne infection and the recognised routes of transmission are
by the mechanical transfer of blood by biting flies, veterinary instruments or plasma
(Leroux et al. 2004; More et al. 2008a). However, finding virus in body fluids other
than blood (Quinlivan et al. 2007) suggests other forms of transmission are possible
(More et al. 2008D).

There is no vaccine for EIA. Control involves preventing direct or indirect contact
with secretions, excretions and blood or plasma of infected horses.

Clinical signs

The incubation period is usually 1-3 weeks but can be as long as three months
(Cheevers and McGuire 1985). The clinical course of EIA is variable, depending on
the dose and virulence of the virus strain and the susceptibility of the horse. Although
distinctions are not absolute, three characteristic clinical stages of EIA have been
described (Mealy 2007).
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On initial infection, horses may develop severe acute non-specific clinical disease and
die within 2—-3 weeks. Clinical signs of EIA include severe pyrexia, anaemia, swelling
of the abdomen and legs, but are rarely seen as blood-feeding flies generally transmit
low doses of virus. Thrombocytopaenia is often the first abnormality observed in
pyrexic horses. Most cases are mild with pyrexia lasting only 24 hours and can be
missed by horse owners and veterinarians. A chronic form, caused by new mutant
EIA virus strains generated within the infected horse, can be characterised by
recurrent bouts of mild pyrexia, anaemia, weight loss and lethargy (Leroux et al.
2004).

As EIA virus is characterised by rapid viral replication and antigenic variation, most
horses progress from a chronic stage with recurring peaks of viraemia and pyrexia to a
subclinical infection (Leroux et al. 2004).

Diagnosis

Early diagnosis may be difficult because serologic tests can be negative 10—14 days
after infection (Coggins et al. 1972). Diagnostic tests such as the agar gel
immunodiffusion test (also known as the Coggins test), enzyme-linked
immunosorbent assay and polymerase chain reaction assay, used alone or in
combination, identify infected horses which are then either isolated or euthanased in
efforts to control the spread of disease (Brangan et al. 2008).

Conclusion

EIA is present in some approved countries and in parts of Australia. The disease is
nationally notifiable in Australia. The Code recommendations (OIE 2009a) include
premises freedom and diagnostic testing. Certification requirements, in accordance
with the Code, will be included in Australia’s quarantine measures.

Accordingly, no further analysis was necessary.
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5.14  Equineinfluenza

5141 Technical information

Background

Equine influenza (EI) is an acute respiratory disease of equids caused by equine
influenza virus (EIV).

EIV is an influenza A virus of the family Orthomyxoviridae (genus Influenzavirus A).
Influenza A viruses are further subtyped by haemagglutinin (H) and neuraminidase
(N) envelope glycoproteins. Subtypes H7N7 and H3NS8 (formerly designated equine 1
and equine 2 viruses, respectively) cause outbreaks of respiratory disease in horses
(Kawaoka et al. 2005). The H7N7 subtype (A/eq/Prague/56) has not been isolated
since 1980 (Webster 1993) though serological evidence of virus presence was
recorded in eastern Europe in 1996 (Madic et al. 1996), but this antibody may be
entirely of vaccine origin (Guo et al. 1995).

EIV is not considered zoonotic. Experimental infection with equine H3N8 viruses has
produced mild influenza-like illness and seroconversion in humans (Kasel et al. 1965;
Kasel and Couch 1969). However, transmission of EIV to humans under natural
conditions of exposure has not occurred during outbreaks in horses (McQueen et al.
1966; Davenport et al. 1967).

Serious outbreaks of equine H3N8 have occurred in equine populations previously
free of disease. Importation of horses infected with EI was believed to cause an
outbreak in South Africa in 1986 and India in 1987. Outbreaks also occurred in Hong
Kong in 1992, Dubai in 1995 and the Philippines in 1997 (Daly et al. 2004a).

Australia was free of EI until August 2007, when the disease was introduced with
imported horses. The causative virus, called A/equine/Sydney/07 H3N8, was almost
identical to viruses causing an outbreak in Japan in August 2007 and in Pennsylvania
in late August 2007 (Newton 2008). EI was subsequently eradicated from Australia,
with the last case on 25 December 2007 (DAFF 2008). Iceland and New Zealand are
the only countries with substantial equine populations never to have reported EI (OIE
2008a).

EI is an OIE-listed disease (OIE 2009b).

Agent properties

Influenza A viruses have a lipid envelope, are 80—-120 nm in diameter and contain a
genome of eight segments of single-stranded, negative-sense RNA (Landolt et al.
2007).

Influenza viruses can persist and remain infective on skin, fabrics and contaminated
equipment. At 35—40% relative humidity and a temperature of 28 °C, influenza A
viruses persist on hard, nonporous surfaces such as stainless steel and plastic for 24—
48 hours, but for less than 8—12 hours on porous surfaces such as cloth and paper
(Bean et al. 1982). Influenza A virus was transferred from stainless steel surfaces to
hands for up to 24 hours and from paper tissues to hands for up to 15 minutes, with
virus persisting on hands for up to five minutes after transfer from environmental
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surfaces (Bean et al. 1982). Influenza virus remains infective for longer periods at
lower relative humidity than at higher humidity (Loosli et al. 1943; Hemmes et al.
1960).

EIV remains viable in tap water (pH 7.0) for 14 days at 4 °C and up to two days at

37 °C, canal water (pH 6.9) up to 18 days at 22 °C and for 14 days at 37 °C, horse
urine (pH 8.0) for 5-6 days at 4 °C, 15 °C or 37 °C, horse blood for 18 hours at 37 °C,
soil under dark storage at 18 °C for 24 hours, and in soil under sunlight at 15 °C for
eight hours (Yadav et al. 1993).

Influenza viruses are inactivated by a range of disinfectants and chemicals, including
alcohol, chloroxylenol, phenolics, quaternary ammonium compounds, oxidising
agents (e.g. Virkon®)and detergents (Yadav et al. 1993; Prince and Prince 2001;
Animal Health Australia 2007). EIV is sensitive to heat (50 °C, 30 minutes), exposure
to sunlight at 15 °C for 15 minutes, ether and acid (pH 3), although 2% sodium
carbonate was ineffective after 60 minutes exposure at 32 °C (Yadav et al. 1993).

Influenza viruses are protected in the presence of organic matter which enhances
resistance to physical and chemical inactivation. Organic material should be removed
so disinfectants can work optimally (Swayne and Halvorson 2003).

The surfactant action of soaps and detergents is an effective decontaminant for EIV
because it destroys the outer lipid envelope of the virus. Soap and water or alcohol-
based hand rubs are satisfactory for personal disinfection against influenza viruses
(Grayson et al. 2009).

Inactivation trials on avian influenza virus using chlorine levels typical of drinking
water showed that a free chlorine residual (0.52—1.08 mg/L) was sufficient to
inactivate virus by more than three orders of magnitude within an exposure time of
one minute (Rice et al. 2007).

Epidemiology

EIV is highly contagious and endemic in horse populations in most countries. All ages
and breeds of equids can be infected with virus experimentally (Nyaga et al. 1980). In
endemic countries, outbreaks can occur at any time of year and timing probably
depends on husbandry and management factors (Radostits et al. 2007).

In susceptible populations, explosive outbreaks of EI can occur with clinical disease
in nearly all exposed horses (Radostits et al. 2007), as was seen when EI entered the
largely naive Australian horse population. In populations of horses of mixed ages and
various serum titres to EIV, the rate of clinical disease during outbreaks may be much
lower (16-28%), with epidemics in large groups of stabled horses at a racetrack
lasting approximately one month (Morley et al. 2000a). The case fatality rate from EI
is generally less than 1% with most deaths due to secondary bacterial infection
(Radostits et al. 2007).

Transmission of EIV can occur by aerosol inhalation, direct contact and via fomites
(Radostits et al. 2007). Aerosol spread of droplet-borne EIV from an infected horse is
reported over at least 32 metres (Miller 1965) and infection by aerosol facilitates
spread within closed groups (Radostits et al. 2007). On a few occasions, transmission
over longer distances has been attributed to windborne spread due to the apparent
absence of other obvious routes of transmission. Windborne spread of up to 8 km has
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anecdotally been reported from a group of infected horses (Huntington 1990).
Similarly, spread of EI between infected premises over 1-2 km apart, possibly
consistent with windborne aerosol, was described in the 2007 Australian EI outbreak
(Davis et al. 2009) but the possibility of alternative routes of transmission could not
be definitely ruled out (EI Epidemiology Support Group 2009).

The importance of transmission of EIV by human contact and fomites was described
in a naive population during the 1986 South African outbreak (Guthrie et al. 1999).
Indirect spread was also thought to be responsible for transmission of EI from
imported horses to local horses in the 2003 outbreak in South Africa (King and
Macdonald 2004; Guthrie 2006). Persistence of virus in moist, partially protected
conditions (e.g. transport vehicles, tack, veterinary equipment and clothing) can result
in transmission of EI in the absence of aerosol exposure.

EI has a short incubation period, ensuring rapid transmission between susceptible
horses. Naive, experimentally infected equids show clinical signs of disease as early
as two days after infection, lasting up to ten days, and virus is shed from within 48
hours of infection for up to seven days (Soboll et al. 2003; Crouch et al. 2004;
Heldens et al. 2004; Edlund Toulemonde et al. 2005).

Vaccination can significantly reduce both the clinical signs of EI and the extent of
viral shedding in both horses and ponies. However, viral shedding can occur in
vaccinated horses in the absence of clinical signs of disease (Chambers et al. 2001;
Lunn et al. 2001; Townsend et al. 2001; Crouch et al. 2004; Heldens et al. 2004;
Crouch et al. 2005; Edlund Toulemonde et al. 2005; Daly et al. 2007; Minke et al.
2007). In experimentally infected, vaccinated equids, the duration of viral shedding
was up to four days (Soboll et al. 2003; Heldens et al. 2004; Crouch et al. 2004;
Edlund Toulemonde et al. 2005).

Susceptibility to reinfection and the presence of mild clinical signs in infected
vaccinated horses can make diagnosis difficult and this has been a major contributor
to the spread of infection to susceptible populations (Hannant and Mumford 1996). In
Hong Kong in 1992, imported, subclinically infected vaccinated horses were released
after 14-days post-arrival quarantine and spread infection to a large proportion of the
vaccinated local population within a month (Powell et al. 1995). Clinical signs of
disease were not reported until 25 to 32 days after importation (Powell et al. 1995).

No species other than equids is known to play a significant role in the epidemiology
of EI. Transmission of EIV to dogs was reported in 2004 in racing greyhounds in
Florida and subsequent horizontal spread of canine-adapted influenza within the dog
population has been reported in the United States (Crawford et al. 2005; Beeler 2009).
EI has also been reported to infect dogs in the United Kingdom (Daly et al. 2008;
Newton et al. 2009) and experimentally infected horses were able to infect dogs in
close contact, although no dogs in this study showed clinical signs of disease
(Yamanaka et al. 2009). EI infection of dogs was reported during the 2007 EI
outbreak in Australia; no serological evidence of dog-to-dog transmission was present
in the infected population (EI Epidemiology Support Group 2009). There is no
evidence of natural transmission of influenza virus from dogs to horses.

Sequencing of A/equine/Jilin/89 (H3N8), which emerged in northeast China in 1989
with high morbidity and mortality in horses, revealed a genome dissimilar to that of
known equine viruses but similar to some of recent avian origin. This implied the
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possibility of transfer of an avian virus direct to horses without reassortment (Guo et
al. 1992).

Clinical signs

In horses, the incubation period is 1-4 days (Park et al. 2004) after which there is
onset of pyrexia (38.5-41 °C) peaking at 48 to 96 hours after infection (Landolt et al.
2007; Radostits et al. 2007). Shortly after the onset of pyrexia, a dry and hacking
cough develops and can last for 1-3 weeks. Serous nasal discharge can occur and can
become mucopurulent. Most horses recover in 7-14 days, although the cough can
persist for weeks (Radostits et al. 2007). Isolation and rest of affected horses assists in
recovery and reduces spread of EIV among other susceptible horses.

In an EI outbreak there is a range of disease severity (Morley et al. 2000b). Clinical
signs of disease in vaccinated and previously infected animals can be difficult to
discern. Vaccination reduces the incidence and severity of clinical signs (Powell et al.
1995) and the duration of clinical disease (Morley et al. 1999).

Complications, usually associated with secondary bacterial infections, and more
severe disease can occur in some horses (Radostits et al. 2007).

Diagnosis

Serology

Serological tests can be performed on paired sera to demonstrate a rise in antibody
concentration, with the first sample being taken as early in the course of infection as
possible and the second approximately two weeks later (OIE 2008a).

Haemagglutination inhibition (HI) and single radial haemolysis (SRH) testing can be
used to detect neutralising antibody (Morley et al. 1995b). An increase in titre of
fourfold or more between paired sera for HI and an increase in area equivalent to a
twofold or more increase in antibody concentration for SRH indicate recent infection
(OIE 2008a) or recent vaccination. To minimise variability, paired serum samples
should be tested together at the same time (OIE 2008a).

A blocking ELISA, that uses recombinant influenza A nucleoprotein rather than
whole virus as the antigen (Heine et al. 2007), was used to detect EI antibodies during
the 2007 outbreak in Australia. In horses vaccinated with only the canarypox
recombinant vaccine, the blocking ELISA was used alongside HI testing to
differentiate infected from vaccinated animals (EI Epidemiology Support Group
2009).

Viral detection

Definitive diagnosis of EI is achieved by detecting virus or viral product from
nasopharyngeal swabs. Swabs should be sufficiently long to pass through the ventral
meatus into the nasopharynx and should be transferred to transport media and
transported on ice (OIE 2008a). Polyester fibre (e.g. Dacron”) swabs are preferred if
processing involves application of molecular techniques (R. Newton, Animal Health
Trust, pers. comm. May 2005). Swabs should be collected within 24 hours of the
onset of pyrexia (Hannant and Mumford 1996).
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EIV can be isolated in embryonated hens’ eggs or cell culture (OIE 2008a). However,
up to five passages may be required to isolate virus if it is present only at low levels
(e.g. in vaccinated animals) (Hannant and Mumford 1996; OIE 2008a).

Quantitative polymerase chain reaction (PCR) tests have been developed that allow
rapid detection and quantification of viral RNA in swab material. Viral detection by
real-time reverse transcriptase (RT) PCR has been shown to be faster, less labour-
intensive and more sensitive than isolation of virus in eggs or cell culture (Quinlivan
et al. 2005). However, isolation is necessary for more detailed phylogenetic
characterisation and examination of antigenic properties of the virus (OIE 2008a).

Antigen may be detected using an antigen-capture ELISA based on a monoclonal
antibody to the nucleoprotein (Cook et al. 1988; Livesay et al. 1993). This assay may
be particularly useful if transport of samples to the laboratory is delayed or storage
and transport occur in conditions that are less than ideal (Cook et al. 1988).
Identification of virus-infected epithelial cells by immunofluorescence has also been
described (Anestad and Maagaard 1990).

Influenza detection kits, such as Directigenmls, are commercially available.
Directigen ' is an enzyme immunoassay designed to detect influenza A nucleoprotein
in suitable specimens from symptomatic human patients and gives a result in 15
minutes. Rapid antigen detection kits are not as sensitive as viral isolation or RT-PCR,
particularly when only a small amount of virus is shed, and a negative result does not
preclude the possibility of infection with EIV (Chambers et al. 1994; Morley et al.
1995a; Quinlivan et al. 2004; Yamanaka et al. 2008).

Vaccination

Inactivated and live whole virus EI vaccines and recombinant-vector-based EI
vaccines are commercially available overseas. Immunity following natural infection
with EI is longer-lasting than immunity to vaccination, as both humoral and cellular
immune responses occur, and newer vaccine strategies have attempted to mimic this
(Paillot et al. 2006).

Vaccine efficacy can be influenced by strain composition, antigenic content, adjuvant,
timing of administration and individual response (Minke et al. 2004). Vaccine
heterogenicity to the challenge strain may contribute to vaccine breakdown (Daly et
al. 2003; Park et al. 2004). EIV is susceptible to antigenic drift, which occurs when
mutations affect the antigenic sites of the H (and N) proteins, and the new virus may
be less recognisable by pre-existing antibody (Daly et al. 2004a), resulting in reduced
protection by vaccines (Daly and Mumford 2001). Antigenic drift was suggested as a
major contributing factor in an EI outbreak in vaccinated horses in the United
Kingdom in 1989 (Binns et al. 1993) and in Croatia in 2004 (Barbic et al. 2009).

Antigenically and genetically distinct American and European variants of H3N8 EIV
are recognised and the co-circulation of the two lineages has implications for the
selection of strain for vaccines (Daly et al. 1996; Yates and Mumford 2000; Daly et
al. 2004b). Current recommendations are that vaccines contain a representative of

15 Becton Dickinson DirectigenTM Flu A package insert, dated 10 October 2006. Available at
http://www.bd.com/ds/productCenter/256020.asp. Accessed 13 March 2009.
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each lineage (OIE 2008b). European strains of virus have been isolated in North
America and vice versa (Mumford 1999), demonstrating the ability of EIV to spread
with horses despite vaccination requirements of importing countries.

The OIE Expert Surveillance Panel for Equine Influenza Vaccines has recommended
that vaccine manufacturers update the American lineage H3N8 component of
vaccines to an A/eq/South Africa 03-like virus (other viruses such as
A/eq/Wisconsin/03, A/eq/Ohio/03, A/eq/Ibaraki/07 and A/eq/Sydney/07 are also
suitable) (OIE 2008b). There is no requirement for H7N7 virus in EI vaccines (OIE
2008b). Vaccines that meet the OIE recommendations are currently commercially
available in some approved countries.

Conclusion

El is present in approved countries and there are recommendations in the Code (OIE
2009a). Australia’s current quarantine measures for EI differ to those in the Code. The
Expert Panel thus considered that a risk assessment was appropriate.

5.14.2 Risk assessment

For details of the method used in this risk assessment see section 3.2 of chapter 3.

This risk assessment is based on the assumption that a response consistent with
AUSVETPLAN Disease Strategy Manual for EI (Animal Health Australia 2007)
would be implemented.

Release assessment

The following factors were considered relevant to an estimate of the likelihood of EIV
being present in an imported horse.

« EIV has a worldwide distribution (OIE 2008a), and all ages and breeds of equids
can be infected (Nyaga et al. 1980).

« Subclinical infection with shedding can occur in vaccinated horses (Chambers et
al. 2001; Lunn et al. 2001; Townsend et al. 2001; Crouch et al. 2004; Heldens et
al. 2004; Crouch et al. 2005; Edlund Toulemonde et al. 2005; Daly et al. 2007;
Minke et al. 2007). Vaccination is practised in many El-endemic countries.

. In susceptible populations, explosive outbreaks of EI can occur with clinical
disease in nearly all exposed horses (Radostits et al. 2007). In populations of
horses of mixed ages and various serum titres to EIV, the rate of clinical disease
during an outbreak is lower (Morley et al. 2000a).

Based on these considerations, the likelihood of release of EIV associated with horses
from a county where the disease is present was estimated to be ‘moderate’.

Exposure assessment
Direct contact and fomite spread are the most likely exposure pathways for EIV.
The exposure group considered is equids (including feral equids).

The following factors were considered relevant to an estimate of the likelihood of
susceptible animals being exposed to EIV via an imported horse.
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EIV is highly contagious (Radostits et al. 2007).

Naive, experimentally infected equids shed virus from within 48 hours of infection for
a duration of up to seven days (Soboll et al. 2003; Crouch et al. 2004; Heldens et al.
2004; Edlund Toulemonde et al. 2005).

Vaccination can significantly reduce both the clinical signs of EI and the extent of
viral shedding in both horses and ponies. However, viral shedding can occur in
vaccinated horses in the absence of clinical signs of disease (Chambers et al. 2001;
Lunn et al. 2001; Townsend et al. 2001; Crouch et al. 2004; Heldens et al. 2004;
Crouch et al. 2005; Edlund Toulemonde et al. 2005; Daly et al. 2007; Minke et al.
2007).

Importation of El-infected horses has been associated with EI outbreaks in a number
of previously free countries (Daly et al. 2004a).

Based on these considerations, the likelihood of susceptible animals being exposed to
EIV via an infected imported horse was estimated to be ‘high’.

Estimation of the likelihood of release and exposure

Estimation of release and exposure considered the volume of trade in horses imported
into Australia in one year.

The likelihood of release and exposure is estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix of rules for
combining descriptive likelihoods (Table 3.3).

With the likelihood of release estimated to be ‘moderate’ combined with the
likelihood of exposure estimated to be ‘high’, the likelihood of release and exposure
for EIV was estimated to be ‘moderate’.

Consequence assessment

The consequence assessment describes the potential consequences associated with
disease agent entry and exposure, and estimates the likelihood of them occurring.

This involves estimating the likelihood of establishment and/or spread of the disease
agent for the most likely outbreak scenario, and determining the direct and indirect
effects (health, environmental and socioeconomic) should this outbreak scenario
occur. Combining the likelihood of establishment and/or spread for this outbreak
scenario with the corresponding overall effect gives an estimation of likely
consequences.

Likelihood of establishment and/or spread associated with the outbreak
scenario

Once exposure of susceptible animals has occurred, a number of possible outbreak
scenarios could follow, ranging from no spread to establishment of widespread
disease.

The most likely outbreak scenario was determined by the extent of establishment
and/or spread at detection. The most likely outbreak scenario following exposure to
EIV is considered to be establishment and/or spread to populations of susceptible
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animals (equids) within multiple states/territories through direct contact and fomite
transmission.

The following factors were considered relevant to an estimate of the likelihood of
establishment and/or spread associated with exposure of susceptible animals to EIV.

« EIV is highly contagious (Radostits et al. 2007).

« The largely immunologically naive Australian horse population is highly
susceptible to EIV.

« EIV can persist, remain infective (Bean et al. 1982) and be spread on fomites,
including humans and transport vehicles (Guthrie et al. 1999).

« Spread can occur through movement of incubating or subclinically infected horses
(Radostits et al. 2007). Commingling of horses is common at events and horses
travel long distances, including interstate, to participate.

o Inthe 2007 outbreak in Australia, EI spread within two states before confirmation
of diagnosis.

Based on these considerations for the identified outbreak scenario, the likelihood of
establishment and/or spread of EI was estimated to be ‘high’.

Determination of the effects resulting from this outbreak scenario

Following estimation of establishment and/or spread of a disease agent is the
determination of the effects (health, environmental and socioeconomic) resulting from
that outbreak scenario. Adverse effects are evaluated in terms of seven (two direct and
five indirect) criteria.

The following factors were considered relevant to a conclusion on the effects of the
establishment and/or spread of EI for each criterion.

Direct effects
The effect on the life or health (including production effects) of susceptible animals

« Although EI has a high morbidity, the case fatality rate is generally less than 1%,
with most deaths due to secondary bacterial infection (Radostits et al. 2007).

. Infected horses can experience a temporary loss of performance of variable
duration. Complications, usually associated with secondary bacterial infections,
and more severe disease can occur in some horses (Radostits et al. 2007).

Based on these considerations, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be significant at the regional level. The
effect on the national economy or the Australian community as a whole and not just
on directly affected parties, corresponds to minor at the state level (national effect
score D in Table 3.4).

The effect on the living environment, including life and health of wildlife, and any effects on
the non-living environment

. Elis not considered to have any direct effects on the environment.

Based on this consideration, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be unlikely to be discernible at all levels
(national effect score A in Table 3.4).
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Indirect effects

The effect on new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

o IfEI was identified in Australia, the policy as outlined in AUSVETPLAN Disease
Strategy Manual for EI (Animal Health Australia 2007) is eradication by
quarantine and movement controls, decontamination, tracing and surveillance
(including feral equids) and an awareness campaign. Vaccination may be used
during the eradication program. Eradication was achieved in approximately four
months in the 2007 EI outbreak in Australia (DAFF 2008).

o Elis scheduled as Category 4 under the Australian Emergency Animal Disease
Response Agreement (EADRA) for cost-sharing arrangements (Animal Health
Australia 2001). Should it be activated, EADRA states that costs of the response
would be covered by government and relevant industries by contributions of 20%
and 80%, respectively (Animal Health Australia 2001). However, currently the
horse industry is not a signatory to this agreement.

Based on these considerations, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be significant at the state level. The effect
on the national economy or the Australian community as a whole and not just on
directly affected parties, corresponds to minor at the national level (national effect
score E in Table 3.4).

The effect on domestic trade or industry, including changes in consumer demand and effects
on other industries supplying inputs to, or using outputs from, directly affected industries

. Asaresult of the detection of EI, movement restrictions would be imposed on all
equids and potentially infected fomites.

. Horse racing and other equestrian events would be prohibited for varying periods.

. Following detection of EI in one state/territory of Australia, other states/territories
would close their borders to all equids until the extent of the outbreak was
ascertained.

 Industries supporting equine activities such as stockfeed manufacturers,
veterinarians, farriers and saddlers would also be affected.

Based on these considerations, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be significant at the state level. The effect
on the national economy or the Australian community as a whole and not just on
directly affected parties, corresponds to minor at the national level (national effect
score E in Table 3.4).

The effect on international trade, including loss of and restriction of markets, meeting new
technical requirements to enter or maintain markets, and changes in international consumer
demand

o The effects on international trade of a confirmed outbreak of EI in Australia would
result in national disruption to exports of horses, particularly to Asia and New
Zealand. Resumption of trade and associated conditions would depend on
negotiations with trading partners and additional measures, such as testing for EI,
may be required.

. If EI were to become established, renegotiations of trade conditions would be
necessary.
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Based on these considerations, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be significant at the state level. The effect
on the national economy or the Australian community as a whole and not just on
directly affected parties, corresponds to minor at the national level (national effect
score E in Table 3.4).

The effect on the environment, including biodiversity, endangered species and the integrity of
ecosystems

« Elis not considered to lead to any indirect effects on the environment.

Based on this consideration, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be unlikely to be discernible at all levels
(national effect score A in Table 3.4).

The effect on communities, including reduced rural and regional economic viability and loss of
social amenity, and any ‘side effects’ of control measures

. Disruption of horse events would have significant social consequences for people
involved.

«  Where equids were important to the local economy, the economic viability of
communities within affected regions may be compromised due to the effect on
associated industries.

« During the 2007 Australian EI outbreak, major disruption to the social functioning
for horse owners and those employed in the horse industry was reported (Taylor et
al. 2008a). Elevated levels of physiological distress, compared to general
population levels, were experienced by horse owners nationally, and particularly
so in the infected and buffer zones (Taylor et al. 2008b).

« Socioeconomic effects during the 2007 Australian EI outbreak were essentially
due to disease control measures put in place. If a response consistent with the
AUSVETPLAN Disease Strategy Manual for EI were not implemented, the
socioeconomic effects would be expected to be much lower.

Based on these considerations, the effect of the establishment and/or spread of EI in
Australia for this criterion was estimated to be significant at the regional level. The
effect on the national economy or the Australian community as a whole and not just
on directly affected parties, corresponds to minor at the state level (national effect
score D in Table 3.4).

Estimation of likely consequences

The measure of effect (A—G) obtained for each direct and indirect criterion (Table
3.4) was combined to give the overall effect of a disease agent. The rules (Figure 3.5)
were used for the combination of direct and indirect effects.

Based on the rules described in Figure 3.5, where the effect of a disease with respect
to one or more criteria is ‘E’, the overall effect associated with the outbreak scenario
is considered to be ‘moderate’.

The estimate of the overall effect associated with the outbreak scenario was combined
with the likelihood of establishment and/or spread for the scenario using Table 3.5 to
obtain an estimation of likely consequences.
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The likelihood of establishment and/or spread (‘high’) is combined with the estimate
of the overall effect of establishment and/or spread (‘moderate’), resulting in
‘moderate’ likely consequences.

Risk estimation

Risk estimation is the integration of the likelihood of release and exposure and the
likely consequences of establishment and/or spread to derive the risk associated with
release, exposure, establishment and/or spread of EI introduced by the importation of
horses into Australia.

Using Table 3.6, the likelihood of release and exposure (‘moderate’) is combined
with the likely consequences of establishment and/or spread (‘moderate’), resulting in

a risk estimation of MODERATE.

Conclusion

The unrestricted risk associated with EI is determined to be MODERATE. The
unrestricted risk estimate exceeds Australia’s ALOP and, therefore, risk management
is deemed necessary.

A summary of the risk assessment for EI is shown in Figure 5.3 and Table 5.3.

Likelihood of Moderate
release ]
Table 3.3 [ Likelihood of Moderate
release and
Likelihood of High exposure
exposure
Table3e | Ynrestricted MODERATE
risk
Likelihood of High
establishment
and/or spread
Table 3.5 [ Likely Moderate
consequences
Overall effect of ~ Moderate
establishment
and/or spread
Figure 5.3 Summary of the risk assessment pathways and assigned likelihoods to derive

an estimate of the unrestricted risk for El.
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Likelihood / Risk factor

Estimation / description

Likelihood

Release and exposure assessment

Likelihood of release Likelihood of release Moderate
Likelihood of exposure Likelihood of exposure High
Likelihood of release and Estimated using the matrix for combining qualitative likelihoods Moderate
exposure (Table 3.3)
Consequences assessment
Likelihood of establishment Likelihood of establishment and/or spread associated with the High
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and Moderate
establishment and/or spread | socioeconomic) of establishment and/or spread assessed using
Table 3.4 and combined to estimate overall effect using Figure 3.5
Likely consequences Estimated by combining the likelihood of establishment and/or Moderate
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences
Risk estimation
The risk of release, Estimated by combining the likelihood of release and exposure with MODERATE

exposure, establishment
and/or spread

the likely consequences of establishment and/or spread using the
risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Table 5.3

an unrestricted risk estimate for El.
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5.15 Equine paratyphoid

5.15.1 Technical information

Background

Salmonella enterica subspecies enterica serovar Abortusequi (Salmonella
Abortusequi) is a host-adapted salmonella of horses and donkeys. It causes equine
paratyphoid, which manifests mainly as abortion but also as arthritis, fistulous
withers, orchitis and septicaemia (Akiba et al. 2003; Radostits et al. 2007). Although
S. typhimurium infection has also been referred to as equine paratyphoid, for the
purposes of this risk assessment, S. Abortusequi is considered the causative agent of
equine paratyphoid.

S. Abortusequi was widely reported in the early 1900s but is now rare in developed
countries (Radostits et al. 2007). Since the 1970s, outbreaks have been recorded in
Albania, Austria, Croatia, India, Italy, Japan, South Africa and South America (Madic
et al. 1997; Anzai 2003; Collett and Mogg 2004; Hofer et al. 2004). The disease has
not been reported in Australia and is nationally notifiable (DAFF 2008).

In Japan, S. Abortusequi is considered endemic only in Kushiro, an area of Hokkaido
historically used for breeding horses. Outbreaks elsewhere in Japan have been traced
to the movement of horses from Kushiro. The disease is notifiable in Japan and a
control program is in place to manage it (Akiba et al. 2003; Anzai 2003).

Equine paratyphoid is not an OIE-listed disease (OIE 2009) although it was
previously listed until 1993.

Epidemiology

S. Abortusequi is spread mainly via ingestion of pastures contaminated with infective
aborted materials, including amniotic fluid, foetal and placental tissue, and uterine and
vaginal discharges. Fomite transmission is possible (Radostits et al. 2007).
Continuous discharge in urine is reported by Fritzschke and Sontgen (cited in Hofer et
al. 2004). The organism has been isolated from testicular tissue and urethral fluid in
equids with orchitis (Singh et al. 1971) and it is possible that S. Abortusequi can be
transmitted via semen (Singh et al. 1971; Anzai 2003; Hofer et al. 2004; Radostits et
al. 2007). It has not been isolated from faeces (Singh et al. 1971; Collett and Mogg
2004).

S. Abortusequi is highly infectious. Abortion storms occur in naive populations and in
naive animals introduced to endemic populations (Collett and Mogg 2004). A carrier
state has been described (Sharma 1998; Iribarren and Pidre 2002; Anzai 2003) and
carrier animals have been implicated as the source of infection in outbreaks in non-
endemic areas (Madic et al. 1997; Akiba et al. 2003; Hofer et al. 2004). Stress, such as
transport, can precipitate shedding of S. Abortusequi and lead to outbreaks of abortion
(Tewari et al. 1989; Swerczek 1991).
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Clinical signs

The incubation period for most Salmonella infections is 6—72 hours. Some mares
show no clinical signs other than abortion. Infection in pregnant mares can cause
transient pyrexia followed by either abortion or neonatal septicaemia and foetal death.
Foals that survive can have localised infections such as polyarthritis and omphalitis
(Collett and Mogg 2004; Radostits et al. 2007). Retained placenta, metritis and
copious vaginal discharge are common sequelae in mares (Radostits et al. 2007).

S. Abortusequi has been isolated from stallions with inflammatory testicular lesions
and oedema of the prepuce and scrotum (Singh et al. 1971; Radostits et al. 2007), and
from cases of fistulous withers, pneumonia, purulent tendovaginitis and bursitis
(Collett and Mogg 2004; Radostits et al. 2007).

S. Abortusequi has also been reported to cause abortion (Hofer et al. 2004) and
chronic orchitis (Singh et al. 1971) in donkeys.
Diagnosis

S. Abortusequi can be cultured from tissues using standard culture techniques and is
readily isolated from aborted materials and vaginal discharges (Anzai 2003; CFSPH
2005).

Serological tests are available but antibodies cross-react with those of other
enterobacteria, and serology is an unreliable indicator of infection or immune status
(Collett and Mogg 2004). Interpretation of serological findings should take into
account clinical history (Anzai 2003).

Pulsed-field gel electrophoresis has been used to characterise strains within the
serovar to assist outbreak investigation (Akiba et al. 2003; Hofer et al. 2004).

Vaccination provides good immunity in naturally infected horses and has contributed
to the virtual eradication of the disease in some countries (Radostits et al. 2007).
Conclusion

Equine paratyphoid is present in some approved countries and there are no
recommendations in the Code. A risk assessment was undertaken.

5.15.2 Risk assessment

For details of the method used in this risk assessment see section 3.2 of chapter 3.

Release assessment

The following factors were considered relevant to an estimate of the likelihood of
S. Abortusequi being present in an imported horse.

« The disease is now considered rare, but there are recent reports of cases from
Austria, Brazil, Croatia, India and in limited areas of Japan.

« Outbreaks in other countries have been attributed to the introduction of carrier
animals.
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« The prevalence of infection in approved countries is unknown, and serological
data are unreliable due to antibodies cross-reacting with other enterobacteria
(Collett and Mogg 2004).

Based on these considerations, the likelihood of release of equine paratyphoid
associated with horses from a country where the disease is present was estimated to be
‘very low’.

Exposure assessment

The single most likely pathway is via ingestion of pastures contaminated with
infective aborted materials and uterine and vaginal discharges.

The only exposure group considered was equids (including feral equids).
S. Abortusequi is a host-specific organism and is only known to cause disease in
horses and donkeys.

The following factors were considered relevant to an estimate of the likelihood of
susceptible animals being exposed to equine paratyphoid via an imported horse.

« Shedding of S. Abortusequi can occur during periods of stress, such as after
transport.

« There may be continuous shedding of the organism in urine and through semen of
infected stallions.

« S. Abortusequi is highly infectious to naive horses.

. Pasture contamination with infective aborted materials can be high.

« The organism can survive in the environment for several weeks.

« Transmission via fomites can occur.

Based on these considerations, the likelihood of susceptible animals being exposed to
an imported horse infected with S. Abortusequi was estimated to be ‘high’.
Estimation of the likelihood of release and exposure

Estimation of release and exposure considered the volume of trade in horses imported
into Australia in one year.

The likelihood of release and exposure is estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix of rules for
combining descriptive likelihoods (Table 3.3).

With the likelihood of release estimated to be ‘very low’ combined with the likelihood
of exposure estimated to be ‘high’, the likelihood of release and exposure for was
estimated to be “very low’.

Consequence assessment

The consequence assessment describes the potential consequences associated with
disease agent entry and exposure, and estimates the likelihood of them occurring.

This involves estimating the likelihood of establishment and/or spread of the disease
agent for the most likely outbreak scenario, and determining the direct and indirect
effects (health, environmental and socioeconomic) should this outbreak scenario
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occur. Combining the likelihood of establishment and/or spread for this outbreak
scenario with the corresponding overall effect gives an estimation of likely
consequences.

Likelihood of establishment and/or spread associated with the outbreak
scenario

Once exposure of susceptible animals has occurred, a number of possible outbreak
scenarios could follow, ranging from no spread to establishment of widespread
disease.

The most likely outbreak scenario was determined by the extent of establishment
and/or spread at detection. The most likely outbreak scenario following exposure to
S. Abortusequi is considered to be establishment and/or spread to populations of
susceptible animals within a local area through direct transmission of infected vaginal
or uterine discharges or aborted material from a carrier mare.

The following factors were considered relevant to an estimate of the likelihood of
establishment and/or spread associated with exposure of susceptible animals to
S. Abortusequi.

« Carrier animals have been implicated as the source of infection in outbreaks in
non-endemic areas and are likely to spread the disease prior to detection.

. S. Abortusequi is highly infectious and likely to cause abortion storms in naive
populations.

Based on these considerations for the identified outbreak scenario, the likelihood of
establishment and/or spread of equine paratyphoid was estimated to be ‘moderate’.

Determination of the effects resulting from this outbreak scenario

Following estimation of establishment and/or spread of a disease agent is the
determination of the effects (health, environmental and socioeconomic) resulting from
that outbreak scenario. Adverse effects are evaluated in terms of seven (two direct and
five indirect) criteria.

The following factors were considered relevant to a conclusion on the effects of the
establishment and/or spread of equine paratyphoid for each criterion.

Direct effects
The effect on the life or health (including production effects) of susceptible animals

. Infected mares and stallions exhibit transitory clinical signs and loss of
productivity through abortions and orchitis.

. Infected foals can die or develop polyarthritis and omphalitis.
. Naive animals are more likely to develop clinical signs of disease.

Based on these considerations, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be significant at the local
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the regional level
(national effect score C in Table 3.4).
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The effect on the living environment, including life and health of wildlife, and any effects on
the non-living environment

« S. Abortusequi is an equid-specific pathogen and is not considered to have any
direct effects on the environment.

Based on this consideration, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be unlikely to be
discernible at all levels (national effect score A in Table 3.4).

Indirect effects

The effect on new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

« Salmonellosis due to S. Abortusequi is nationally notifiable in Australia (DAFF
2008).

o There is no AUSVETPLAN Disease Strategy Manual for equine paratyphoid and
the disease is not scheduled in Australia’s Emergency Animal Disease Response
Agreement.

. Itis likely that an outbreak of equine paratyphoid would be rapidly detected and
controlled before it had spread out of the local area using biosecurity measures
including movement controls, decontamination and tracing.

. Management practices, such as segregation for mares in breeding establishments,
might need to be developed.

Based on these considerations, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be significant at the local
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the regional level
(national effect score C in Table 3.4).

The effect on domestic trade or industry, including changes in consumer demand and effects
on other industries supplying inputs to, or using outputs from, directly affected industries

o There may be a decrease in the value of stallions due to potential carrier status or
infection in semen.

« Equine paratyphoid is a nationally notifiable disease in Australia and if it was
detected in any state, movement restrictions would be imposed and other
states/territories may close their borders to all susceptible animals.

« Associated businesses and industries such as stockfeed manufacturers’,
veterinarians and farriers could be affected.

Based on these considerations, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be significant at the local
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the regional level
(national effect score C in Table 3.4).
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The effect on international trade, including loss of and restriction of markets, meeting new
technical requirements to enter or maintain markets, and changes in international consumer
demand

« If equine paratyphoid was detected in Australia, there could be some disruption to
the export of horses to countries that currently require premises freedom from
equine paratyphoid.

Based on this consideration, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be significant at the local
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the regional level
(national effect score C in Table 3.4).

The effect on the environment, including biodiversity, endangered species and the integrity of
ecosystems

« S. Abortusequi is unlikely to have any affect on the environment.

Based on this consideration, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be unlikely to be
discernible at all levels (national effect score A in Table 3.4).

The effect on communities, including reduced rural and regional economic viability and loss of
social amenity, and any ‘side effects’ of control measures

« An outbreak of equine paratyphoid would have a minor effect on communities
relating to rural and regional economics as it is likely to be contained and
managed quickly.

Based on this consideration, the effect of the establishment and/or spread of equine
paratyphoid in Australia for this criterion was estimated to be minor at the local level
(national effect score B in Table 3.4).

Estimation of likely consequences

The measure of effect (A—G) obtained for each direct and indirect criterion (Table
3.4) was combined to give the overall effect of a disease agent. The rules (Figure 3.5)
were used for the combination of direct and indirect effects.

Based on the rules described in Figure 3.5, that is, where the effect of a disease with
respect to one or more criteria ‘C’, the overall effect associated with the outbreak
scenario is considered to be ‘very low’.

The estimate of the overall effect associated with the outbreak scenario was combined
with the likelihood of establishment and/or spread for the scenario using Table 3.5 to
obtain an estimation of likely consequences.

The likelihood of establishment and/or spread (‘moderate’) is combined with the
estimate of the overall effect of establishment and/or spread (‘very low’) which results
in ‘very low’ likely consequences.

Risk estimation

Risk estimation is the integration of the likelihood of release and exposure and the
likely consequences of establishment and/or spread to derive the risk associated with
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release, exposure, establishment and/or spread of equine paratyphoid introduced by
the importation of horses into Australia.

Using Table 3.6, the likelihood of release and exposure (‘very low”) is combined with
the likely consequences of establishment and/or spread (‘very low”) which results in a
risk estimation of NEGLIGIBLE.

Conclusion

The overall risk associated with equine paratyphoid is determined to be
NEGLIGIBLE. As the unrestricted risk estimate achieves Australia’s ALOP, no risk
management is considered necessary.

A summary of the risk assessment for equine paratyphoid is shown in Figure 5.4 and
Table 5.4.

Likelihood of Very Low
release
Table 3.3 [ Likelihood of Very low
release and
Likelihood of High exposure
exposure S
Table3e T Unrestricted  \eciiciBLE
risk
Likelihood of Moderate
establishment
and/or spread
Table 3.5 [ Likely Very low
consequences
Overall effect of  Very low
establishment
and/or spread
Figure 5.4 Summary of risk assessment pathways and assigned likelihoods to derive an

estimate of the unrestricted risk for equine paratyphoid.
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Likelihood / Risk factor Estimation / description Likelihood
Release and exposure assessment
Likelihood of release Likelihood of release Very Low
Likelihood of exposure Likelihood of exposure High
Likelihood of release and Estimated using the matrix for combining qualitative likelihoods Very low
exposure (Table 3.3)
Consequence assessment
Likelihood of establishment Likelihood of establishment and/or spread associated with the Moderate
and/or spread identified outbreak scenario
Overall effect of Outbreak scenario effects (health, environmental and socio- Very low
establishment and/or spread | economic) of establishment and/or spread assessed using Table 3.4
and combined to estimate overall effect using Figure 3.5.
Likely consequences Estimated by combining the likelihood of establishment and/or Very low
spread (associated with the outbreak scenario) with the overall
effect of establishment and/or spread using the matrix shown in
Table 3.5 to obtain the likely consequences
Risk estimation
The risk of release, Estimated by combining the likelihood of release and exposure with NEGLIGIBLE
exposure, establishment the likely consequences of establishment and/or spread using the
and/or spread risk estimation matrix shown in Table 3.6 to obtain the unrestricted
risk of release, exposure, establishment and/or spread

Table 5.4

an unrestricted risk estimate for equine paratyphoid.
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5.16 Equine piroplasmosis

5.16.1 Technical information

Background

Equine piroplasmosis — also known as equine babesiosis — is a tick-borne, protozoal
infection of horses, mules, donkeys and zebras, and is characterised by acute anaemia.
The causative organisms, Babesia caballi and Theileria equi (formerly Babesia equi)
are transmitted primarily by ixodid ticks. Prevalence of equine piroplasmosis is higher
in tropical and subtropical regions (Radostits et al. 2007). Zebras are an important
reservoir of the disease in Africa. In Spain, dogs and foxes have tested seropositive to
T. equi but are not thought to be significant in the epidemiology and transmission of
equine piroplasmosis (Criado-Fornelio et al. 2003).

Equine piroplasmosis is widespread but Australia is free of the disease. It is endemic
in Africa, Asia (except Siberia), and Central and South America (de Waal et al. 1988).
Historically considered free of infection, a recent survey of 2019 horses in Japan
found 5.4% of horses seropositive for B. caballi and 2.2% seropositive for T. equi
(Ikadai et al. 2002). High prevalence has been reported from the Middle and Near
East. In Europe, equine piroplasmosis extends from Portugal and Spain, through
France and Italy to the Balkans, Hungary, Romania, and Russia. Austria, Belgium, the
Czech Republic, Poland and Switzerland are marginal areas where autochthonous
infections can occur (Friedhoff and Soulé 1996).

Equine piroplasmosis is not endemic in Germany, the Netherlands, Scandinavia or the
United Kingdom, and although suitable tick vectors are present, autochthonous
infections have not been reported (de Waal and van Heerden 2004). Most infections
of horses in Germany and the United Kingdom have been traced back to imported
horses from France, Italy or Spain (Friedhoff and Soulé 1996). Although equine
piroplasmosis is primarily a tick-borne disease, iatrogenic transmission via
contaminated hypodermic needles has resulted in the spread of T. equi in non-endemic
areas (Callow 1984). In the United Kingdom over seven years, 92% of horses on a
research farm were infected with T. equi before being diagnosed during routine
serological testing (Callow 1984; Gerstenberg et al. 1999).

The United States was considered free from the disease since 1988 until recent
outbreaks occurred in Florida (Promed Mail 2009d), Missouri (Promed Mail 2009b)
and Texas (Promed Mail 2009¢). Infection is thought to have been introduced by
imported horses, with subsequent iatrogenic transmission (DOACS 2009). A recent
outbreak has also been reported in Ireland, however there is no information available
on the origin of the disease or the extent of any spread (Promed Mail 2009a). In
Australia, four introductions of T. equi between 1950 and 1976, were diagnosed
retrospectively and traced to imported horses from Texas and Spain (Callow et al.
1979; Callow 1984). The parasite failed to establish despite the presence of ticks
(Callow 1984). In 2000, a retired thoroughbred from Hong Kong tested positive to
T. equi while in Australian post-arrival quarantine and was subsequently euthanased
(Promed Mail 2000).

Equine piroplasmosis is an OIE-listed disease (OIE 2009c).
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Epidemiology

Prevalence of B. caballi and T. equi in tropical and subtropical regions is affected by
host and vector densities, and management procedures. Serological studies in endemic
areas have shown prevalences of 30-98% for B. caballi and more than 90% for

T. equi (Donnelly et al. 1980; Tenter and Friedhoff 1986; Tenter et al. 1988; Avarzed
et al. 1997). Both parasites are transmitted to vertebrate hosts by tick bites, and to
ticks by ingestion of infected equine erythrocytes.

Differences in the replication cycles of B. caballi and T. equi affect their modes of
transmission. Both ticks and horses are the reservoir of infection for B. caballi
because in ticks, B. caballi is passed transovarially and trans-stadially (Mehlhorn and
Schein 1998). Infected horses are the reservoir of infection for T. equi, not vector
ticks, because in ticks there is no transovarial, only trans-stadial transmission (de
Waal and Potgeiter 1987; de Waal 1990).

Both B. caballi and T. equi are stimulated to complete their maturation in tick salivary
glands after the tick attaches to the vertebrate host to feed. The tick must remain
attached to the host for 5-10 days before the parasite becomes infective. Over 15
species of the tick genera Dermacentor, Hyalomma and Rhipicephalus transmit
equine piroplasmosis (Friedhoff et al. 1990; Battsetseg et al. 2002). Two tick species
found in Australia are capable of naturally transmitting both protozoa —
Rhipicephalus (Boophilus) microplus, the cattle tick and R. sanguineus, the brown
dog tick (Battsetseg et al. 2002; Rothschild and Knowles 2007). Haemophysalis
longicornis, the bush tick, has been used as a vector for T. equi in experimental
situations (Ikadai et al. 2007). It is not known whether Otobius megnini — a tick
introduced into Western Australia — is able to transmit either B. caballi or T. equi.

B. caballi and T. equi can be transmitted iatrogenically by needles, surgical
instruments, administration of contaminated blood transfusions or failure to properly
sterilise equipment that contacts equine blood, including stomach tubes and dental
instruments. Following diagnosis of an infected pony in Australia at Moss Vale in
New South Wales in 1976 (Churchill and Best 1976), 100 carriers in four separate
locations and three states were identified. Transmission was via contaminated needles
and surgical instruments (Callow 1984). The 2008 outbreak in Florida in the United
States affected 20 horses in seven locations and, as in the 2009 outbreak (Promed
Mail 2009e), spread was iatrogenic via shared needles (Promed Mail 2008).

Transplacental transmission of T. equi can occur in horses (de Waal and van Heerden
2004; Ikadai et al. 2007). Maternal antibodies persist for 1-4 months for B. caballi
and 1-5 months for T. equi (Heuchert et al. 1999). B. caballi has been reported as a
cause of clinical disease in a three month old foal (Butler et al. 2005).

Transmission of parasites in semen has not been documented; however, this may be
possible if blood contamination occurs (Briining 1996).

Clinical signs

The incubation period for B. caballi infections is 10-30 days and for T. equi
infections 12—19 days. The majority of seropositive horses in endemic areas are
inapparent carriers with low levels of parasitaemia and no clinical signs of infection
(Rothschild and Knowles 2007). Signs of disease progress from depression, thirst,
inappetence and congestion of mucous membranes, to an acute and/or chronic stage.
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Acute T. equi infection is characterised by severe pyrexia, elevated pulse and
respiratory rates, anaemia, haemolysis, icterus, haemoglobinuria and bilirubinuria.
Cardiac arrhythmias have been reported in rare cases (Diana et al. 2007). Pregnant
mares can abort, neonates may show peracute signs, and surviving foals can become
latent carriers (Allsopp et al. 2007).

Acute disease is generally not seen in endemic areas except in horses stressed by
exercise, pregnancy, environmental conditions or concurrent disease. B. caballi
infection is rarely associated with disease. When it is, the signs are similar to, but less
severe than, those seen in T. equi infections. Outbreaks of equine piroplasmosis can
occur when large numbers of susceptible animals are exposed, but clinical signs may
not be seen in affected horses (Radostits et al. 2007).

Some chronically infected horses show non-specific signs of ill thrift, poor exercise
tolerance and splenomegaly (de Waal and van Heerden 2004). The disease is fatal in
up to 50% of previously unexposed animals (Rothschild and Knowles 2007). Once
infected with T. equi horses remain carriers for life (Zweygarth et al. 1997). While
infection with B. caballi lasts at least four years, relapses can occur (Thompson 1969;
de Waal and van Heerden 2004).

Diagnosis

Equine piroplasmosis may be difficult to diagnose due to variable and nonspecific
clinical signs. Clinical presentation, blood smears, serology, xenodiagnosis and sub-
innoculation of blood into a susceptible animal assist with diagnosis. Parasitaemia is
low in infections of B. caballi and thick blood smears may be required to identify
organisms (Rothschild and Knowles 2007).

High antibody titres correlate with infection and are first detected 7-11 days after
experimental infection, peaking at 45 days (Tenter and Friedhoff 1986). Passively
transferred antibodies may persist for 4—-5 months. Foals born infected, but without
signs of clinical disease, may remain seropositive for life (Donnelly et al. 1980).

The primary serological tests used to detect antibody are the indirect fluorescent
antibody test (IFAT) and the competitive enzyme-linked immunosorbent assay (C-
ELISA) (OIE 2008). These have replaced the complement fixation test as they are
more sensitive and effective at detecting chronically infected animals, latent carriers
and those treated with anti-parasitic drugs (Donnelly et al. 1980; Bose et al. 1995;
Ogunremi et al. 2008; OIE 2008). However, the IFAT requires large amounts of
antigen and is difficult to standardise due to subjectivity in interpreting fluorescence
(Briining 1996), and the C-ELISA requires further validation (OIE 2008). The C-
ELISA and IFAT can give conflicting results on the same sample (OIE 2009b).

DNA probes have been used experimentally to detect low grade parasitaemia, but
there is poor correlation between probe results and serological results (Potgeiter et al.
1992). A quantitative real time polymerase chain reaction assay (real time-PCR) has
been developed and appears sensitive and specific for laboratory diagnosis of equine
piroplasmosis (Kim et al. 2008).

Treatment

Babesiacidal drugs are not considered to sterilise T. equi infections (de Waal and van
Heerden 2004), and a study found that even high doses of imidocarb do not eliminate
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either B. caballi or T. equi infection in carriers (Butler et al. 2008). Treatment with
imidocarb can temporarily clear B. caballi and T. equi from the blood and result in
transiently negative IFAT and real time-PCR results. However, B. caballi and T. equi
DNA was again detected eight weeks after treatment started (Butler et al. 2008).

There is no cross immunity between B. caballi and T. equi infections (Ali et al.,
1996). Infection with B. caballi elicits both cell mediated and humoral immunity. As
with other protozoa, the diversity of antigens produced, along with intraerythrocytic
stages, makes activity of specific acquired immune mechanisms unpredictable. For
this reason vaccines are difficult to develop and there are no vaccines produced
against B. caballi or T. equi (CFSPH 2008). Constant exposure along with an
extended carrier state induces some immunity to reinfection in endemic areas.
Conclusion

Equine piroplasmosis is present in approved countries and there are recommendations
in the Code (OIE 2009a). Australia’s current quarantine measures for equine
piroplasmosis differ to those in the Code. The Expert Panel thus considered that a risk
assessment was appropriate.

5.16.2 Risk assessment

For details of the method used in this risk assessment see section 3.2 of chapter 3.

Release assessment

The following factors were considered relevant to an estimate of the likelihood of
equine piroplasmosis being present in an imported horse.

« Equine piroplasmosis is widespread worldwide and has a reported prevalence of
30-98% in endemic areas.

« The incubation period can be up to 30 days.

« Subclinical infections are common, especially in endemic areas.
. A latent carrier state exists.

« Diagnosis is difficult (Rothschild and Knowles 2007).

Based on these considerations, the likelihood of release of equine piroplasmosis
associated with horses from a country where the disease is present was estimated to be
‘moderate’.

Exposure assessment

The most likely exposure pathway is via transmission of infected blood either by
competent tick vector or iatrogenically.

The exposure group considered is equids (including feral equids).

The following factors were considered relevant to an estimate of the likelihood of
susceptible animals being exposed to equine piroplasmosis via an imported horse.

. Infected blood can be transmitted iatrogenically via contaminated needles,
syringes and surgical instruments, and historically this has been the most
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commonly reported method of transmission in outbreaks in non-endemic
countries.

. Infected blood can be transmitted by a tick vector. Tick species, shown
experimentally to be competent vectors, are present in Australia.

Based on these considerations, the likelihood of susceptible animals being exposed to
an imported horse infected with equine piroplasmosis was estimated to be ‘moderate’.

Estimation of the likelihood of release and exposure

Estimation of release and exposure considered the volume of trade in horses imported
into Australia in one year.

The likelihood of release and exposure is estimated by combining the likelihood of
release and the corresponding likelihood of exposure using the matrix of rules for
combining descriptive likelihoods (Table 3.3).

With the likelihood of release estimated to be ‘moderate’ combined with the
likelihood of exposure estimated to be ‘moderate’, the likelihood of release and
exposure for equine piroplasmosis was estimated to be ‘low’.

Consequence assessment

The consequence assessment describes the potential consequences associated with
disease agent entry and exposure, and estimates the likelihood of them occurring.

This involves estimating the likelihood of establishment and/or spread of the disease
agent for the most likely outbreak scenario, and determining the direct and indirect
effects (health, environmental and socioeconomic) should this outbreak scenario
occur. Combining the likelihood of establishment and/or spread for this outbreak
scenario with the corresponding overall effect gives an estimation of likely
consequences.

Likelihood of establishment and/or spread associated with the outbreak
scenario

Once exposure of susceptible animals has occurred, a number of possible outbreak
scenarios could follow, ranging from no spread to widespread establishment of
disease.

The most likely outbreak scenario was determined by the extent of establishment
and/or spread at detection. The most likely outbreak scenario following exposure to
equine piroplasmosis is considered to be establishment and/or spread to limited
populations of susceptible animals in several states, through movement of infected
horses followed by iatrogenic spread.

The following factors were considered relevant to an estimate of the likelihood of
establishment and/or spread associated with exposure of susceptible animals to equine
piroplasmosis.

o The practice of sharing needles and instruments for blood collection and other
invasive procedures is common in certain segments of the industry, but less
common than it was 30 years ago when equine piroplasmosis was identified in a
small population of horses in Australia (Churchill and Best 1976).
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o The disease would establish and spread via iatrogenic transmission to most horses
(or other equids) kept on the same property as an infected imported horse, and
would be unlikely to be diagnosed for some time (Gerstenberg et al. 1999).

« Movement of incubating, subclinically infected or carrier animals, or of
contaminated needles or instruments would spread the disease to other properties
prior to detection (Callow 1984; Promed Mail 2008).

« Once established in an area, spread may also occur via ticks as is seen in countries
where equine piroplasmosis is endemic. However, spread via ticks did not occur
in the equine piroplasmosis cases diagnosed in Australia 1976 (Callow 1984).

Based on these considerations for the identified outbreak scenario, the likelihood of
establishment and/or spread of equine piroplasmosis was estimated to be ‘moderate’.

Determination of the effects resulting from this outbreak scenario

Following estimation of establishment and/or spread of a disease agent is the
determination of the effects (health, environmental and socioeconomic) resulting from
that outbreak scenario. Adverse effects are evaluated in terms of seven (two direct and
five indirect) criteria.

The following factors were considered relevant to a conclusion on the effects of the
establishment and/or spread of equine piroplasmosis for each criterion.

Direct effects
The effect on the life or health (including production effects) of susceptible animals

« Losses due to mortality range from 5% to 10% in endemic areas, and up to 50%
when previously unexposed horses are infected (Rothschild and Knowles 2007).

« Equine piroplasmosis is responsible for 11% of reproductive failures in South
Africa and surviving foals can become asymptomatic carriers (de Waal et al.
1999). Due to the persistence of T. equi infection, a carrier mare can produce more
than one infected foetus (de Waal and van Heerden 2004).

« Horses become carriers for life after infection with T. equi, and for at least four
years after infection with B. caballi. Chronic infection can cause significant
disease and relapses can occur (Thompson 1969; de Waal and van Heerden 2004).

. No treatment is fully effective and there are significant side-effects associated
with the treatment drugs.

Based on these considerations, the effect of the establishment and/or spread of equine
piroplasmosis in Australia for this criterion was estimated to be significant at the state
level. The effect on the national economy or the Australian community as a whole and
not just on directly affected parties, corresponds to minor at the national level
(national effect score E in Table 3.4).

The effect on the living environment, including life and health of wildlife, and any effects on
the non-living environment

« Equids are the only species in which clinical disease has been reported.

« Equine piroplasmosis is not considered to have any direct effects on the
environment.

154



Based on these considerations, the effect of the establishment and/or spread of equine
piroplasmosis in Australia for this criterion was estimated to be minor at the local
level (national effect score B in Table 3.4).

Indirect effects

The effect on new or modified eradication, control, monitoring or surveillance and
compensation strategies or programs

« Equine piroplasmosis is nationally notifiable in Australia (DAFF 2008), however
there is no AUSVETPLAN Disease Strategy Manual for the disease.
