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Introduction

Anthrax is an acute infectious bacterial disease
affecting many species of domestic and wild
animals, and humans. The disease is caused by a
toxin released by the anthrax bacterium (Bacillus
anthracis) when it infects an animal. It is a serious
disease of livestock because it can kill stock of all
ages and classes and because it can survive in the
soil for decades.

Anthrax is a notifiable disease under the Stock
Diseases Act 1923. If you believe anthrax is
affecting your stock you have a legal responsibility
to immediately notify an inspector authorised under
the Act. Contact your local Livestock Health and
Pest Authority (LHPA) or NSW Department of
Primary Industries (NSW DPI) office, or refer to the
Primefact 402 ‘Notifiable animal diseases in NSW’
available on the NSW DPI website, for further
information.

It is essential to deal promptly with all cases of
anthrax because of the risk it poses to human
health and overseas trade in animal products.

Anthrax is usually diagnosed from a smear of
blood. It is critical that a suspect carcass is not
opened. Opened carcasses spread the disease
and maintain it in the soil. Post-mortems should not
be carried out on suspect anthrax cases.

Occurrence and history

Anthrax is present throughout most of the world. It
was first recognised in Australia in 1847 in the
County of Cumberland (‘Cumberland disease’) and
caused significant losses in parts of New South
Wales in the 1800s.

Incidents of the disease tend to be confined to an
anthrax ‘belt’, which runs through the centre of New
South Wales and into Victoria. In NSW the ‘belt’ lies
approximately between Bourke and Moree in the
north to Albury and Deniliquin in the south.

Nevertheless, anthrax is unpredictable. It can recur
more than 50 years after its apparent
disappearance in some areas, so it is essential that
all stock owners in New South Wales remain aware
of the disease.

A serious incident occurred in 2007 in the Hunter
Valley where anthrax had not been diagnosed
during the previous 60 years.

During the last 50 years, anthrax has almost
always been confined to a belt running through the
centre of New South Wales.

Incidence and species affected

The incidence of anthrax is very low, mainly due to
the use of highly effective vaccines and changes in
agricultural practices. However, because of the
nature of the disease, an increased number of
cases is always possible as was seen in 2007.
Except for this occurrence anthrax has been
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diagnosed on an average of eight properties a year
in New South Wales during this decade. Most
cases are seen in cattle and sheep, with a few in
pigs. Goats and horses are rarely affected.
Carnivores such as dogs and cats are generally
highly resistant to anthrax. Humans can be infected
(see later).

Anthrax occurrence is best described as
unpredictable, although there are some trends. The
disease is sometimes associated with the close
grazing of paddocks, especially stubble paddocks,
but can also occur on lush pastures. It seems to
occur more frequently during summer and autumn,
but is also seen following particularly wet
conditions after a dry spell. This unpredictability
means that anthrax should always be considered
when sudden deaths occur in grazing stock.

When to suspect anthrax

Be suspicious if animals die suddenly, especially if
blood from the carcass doesn'’t clot but continues to
ooze from sites of predation such as the eyes,
anus or udder. Apart from these symptoms, the
appearance of the carcass does not show any
other characteristic signs.

A previous history of anthrax on a property at any
time in the past is another risk factor, as is location
within the anthrax ‘belt’.

Signs of anthrax in animals

Infected grazing animals are usually found dead,
and blood from the carcass typically fails to clot.

In dairy cattle, fever, depression and a drop in milk
production may be noticed before an animal dies.

Horses usually die rapidly after developing soft
swelling (oedema) of the neck, chest, abdomen
and limbs.

Pigs are usually visibly ill, with fever, dullness, loss
of appetite, soft swelling of the neck and face and
sometimes blood-stained froth at the mouth. Death
commonly occurs several days after onset of
clinical signs, although sudden death may be seen

in young pigs.

Diagnosis of anthrax in animals

A veterinarian will investigate suspect anthrax in
the field. This will be confirmed by a veterinary
laboratory as a matter of urgency.

If you suspect anthrax:

e Immediately contact a veterinarian - a private
practitioner, your LHPA District Veterinarian or
a veterinarian from NSW DPI. (LHPA — Livestock
Health and Pest Authority, formerly RLPB.)

¢ Do not handle, open or skin the carcass, as this
will expose you to serious risk of infection and
allow the anthrax bacteria to form spores.

¢ Do not move the carcass.

e Prevent other stock, including dogs, foxes, cats
and birds, accessing the carcass, as they can
spread infection. The most common way dogs
and pigs get anthrax is from eating parts of an
infected carcass.

Regulatory action by the LHPA or NSW DPI

Once anthrax has been confirmed, your property
will be quarantined by staff from either the LHPA or
NSW DPI and all at-risk animals will generally be
required to be vaccinated. Tracing of animals that
have recently left the property will also need to be
done.

Treatment of anthrax in animals

The sudden nature of the disease means that
treatment is rarely possible in sheep and beef
cattle. Treatment may be possible in dairy cattle
that are under close observation. If sick animals
are identified, they can show a dramatic response
to treatment with high doses of antibiotics (penicillin
or oxytetracycline) administered under veterinary
direction. Note: oxytetracycline is not always well
tolerated in horses. Animals on the verge of death
have been known to recover after this treatment.
Dogs and pigs, and sometimes horses, are more
likely to respond to treatment, as anthrax affects
them more slowly than it affects sheep or cattle.

Note: Antibiotics and vaccines should not be used
at the same time because antibiotics interfere with
the development of immunity. If animals require

antibiotics shortly after vaccination they should be
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revaccinated 10 days after the antibiotic treatment
has stopped.

Vaccination

A highly effective vaccine is available. The vaccine
contains a type of live anthrax spore that does not
cause the disease in animals or humans but will
induce protective immunity. If anthrax is confirmed
you will generally be required to vaccinate all
susceptible animals on the property. You will need
authorisation to buy and use the vaccine and your
LHPA District Veterinarian will help you to apply for
this.

The vaccine is registered for use in sheep, cattle
and pigs. It can only be used in other species with
the special permission of the NSW Chief Veterinary
Officer.

See the related Primefact 401 ‘Anthrax vaccination
in NSW’ for further information.

Anthrax in humans

Humans are readily infected by handling
carcasses, skins or wool of animals that have died
from anthrax.

Signs of anthrax in humans

The infection may cause a severe generalised
illness, commonly starting as a localised skin sore,
generally on the hands and arms where contact
has been made with an infected animal or its
products.

The sore begins 2 or 3 days after contact as a
simple, usually itchy, pimple. It rapidly becomes a
small, boil-like blister with clear fluid, which later
becomes blood-stained. In 2 to 6 days the sore
grows larger and develops a central black swollen
scab, with swelling and sometimes further blisters
surrounding it.

(Although not recorded in Australia in recent
history, inhaled spores may cause pneumonia
which will start off as a high fever and can be
rapidly fatal if not treated promptly.)

Treatment of anthrax in humans

Early medical diagnosis and treatment is essential
to avoid serious illness or death.

In humans, the skin (cutaneous) form of anthrax
begins as a pimple that rapidly becomes a small
blister. This soon becomes inflamed and grows into
a large sore. This healing case was photographed
after several days of intensive treatment.

Anthrax survival in soil

When fluids such as blood which contain anthrax
bacteria (Bacillus anthracis) leave the carcass of a
dead animal and are exposed to the air a highly
resistant spore form develops and contaminates
the soil wherever the fluid falls. These spores can
survive in the soil for many years. The spores
germinate when eaten or inhaled by grazing stock.
The bacteria then quickly multiply inside an animal,
invading the bloodstream in large numbers,
releasing toxins and causing fever and rapid death.

Anthrax spores were originally believed to be
indestructible. In favourable conditions, particularly
in alkaline subsoils (pH 9), anthrax spores can
survive for an extremely long time (well over 50
years). Burying carcasses may allow long-term
spore survival and provide a source of spores for
future occurrences of the disease.

It is now recognised that spores on the soil surface
will not survive as long as those buried 4 cm or
more below the soil surface. This is because
spores on the soil surface are subject to the effects
of wind, rain, temperature, acidity at the soil
surface, sunlight and desiccation. They may
survive for up to 18 months if conditions are ideal.
Vaccinating at-risk animals for three years following
an incident provides sufficient time for the dispersal
and inactivation of surface spores to levels unlikely
to cause further infections.
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Dealing with carcasses and contaminated
areas

Risk assessment

The risk of future anthrax cases is increased by
factors that enable spores to survive such as:

disturbing or breaking open the carcass leading
to the loss of body fluids which leak into the soil

multiple deaths attributable to anthrax within a
property or paddock

alkaline subsaoils.

In addition the following factors are more likely to
result in a future major incident if contamination is
present:

livestock movement, in large numbers, over an
infected area

cultivation or disturbance of the soil by
machinery

heavy rain
close grazing and/or bare soil

direct contact with discharges or other fluids
from anthrax carcasses.

Situations that are a high risk for possible anthrax
spread are likely to need specific decontamination.
High risk areas include:

the immediate area below and around a carcass

areas where a lot of vehicle or livestock
movement takes place

areas where contaminated soils might be
exposed over time (e.g. yards, laneways or
gateways)

areas near buildings or the farm house

areas in a paddock that are intensively grazed or
cultivated

areas where numbers of carcasses are or were
present.

High risk situations also include equipment,
clothing or footwear that has had direct contact with
fluid discharges, including blood, from anthrax
carcasses.

Actions to take to reduce these risks

Park vehicles at least 20 metres from any
infected carcass and limit people movement
close to the carcass to avoid pressing spores
into the soil.

Do not allow dogs near the carcass.

Avoid any direct (bare skin or clothing) contact
with the carcass — wear disposable overalls, P2
dust mask, gloves and boot covers. Burn all

protective gear where you take it off or ensure it
cannot blow away and burn it later with the
carcass. Make sure you wash your hands
thoroughly at the end of this process.

¢ Do not open the carcass, or let it break open, to
reduce contamination of soil and the surrounding
area. Avoid contact with the carcass or its
discharges (blood, urine, dung or other liquids).

Do not move the carcass unless absolutely
necessary. If the carcass is under water, or close
to a road or other place where it can’t be burnt or
left, move the carcass as short a distance as
needed. If possible use a large mechanical
scoop/bucket (ideally with a waterproof liner) to
avoid any breaking up of the carcass or leakage
of fluids. (If tissue or fluids have been spilled
collect them in the scoop with the carcass and/or
identify the area for future disinfection.)

o If removing NLIS ear-tags, wear protective
gloves, a P2 dust mask, overalls and boot
covers and remove the tag without cutting the
animal’s skin.

IT IS ASTRICT REQUIREMENT THAT ANTHRAX
AFFECTED CARCASSES ARE BURNT TO ASH
WITHOUT DELAY

¢ You need to generate a hot fire to increase site
sterilisation and ensure the carcass is burnt to
ash.

¢ For older carcasses carefully pile firewood
around and over the carcass.

¢ Fresh carcasses, which have a very low risk of
breaking open, will burn much better if they can
be rolled onto a tarp and dragged on top of
firewood (preferably) or straw. The tarp and any
other liners used to move the carcass must be
burnt with the animal.

¢ When you have finished using disposable
personal protective equipment remove it
carefully and burn it on the fire.

¢ Itis very hard to burn carcasses to ash if they
are on the ground. Once the fire is cool, the site
should be inspected. If bone, hide or hair is
present, further burning is required. Get advice
from your District Veterinarian or NSW DPI
veterinarian. Note: do not touch the ash with
your hands. If bone, hair or hide is present you
should assume bacteria or spores are still
present, so take all recommended safety
precautions.

If you cannot burn immediately

In certain times and some parts of Australia fire risk
or husbandry factors may preclude the prompt
burning of carcasses. If burning is not possible
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within the next 2—3 weeks the recommended
procedure is to:

¢ |leave dead animals intact to putrefy

¢ spray surface-acting flyspray over all carcass
openings and surfaces where fluids may have
leaked.

e protect the carcass from predator (e.g. dog, cat,
fox, crow, pig) attack by covering it with a tarp
which is weighted down

e saturate the carcasses and surrounds within a
week with a 5% formaldehyde solution (125 mL
formalin/litre water) at a rate of 5 litres per
square metre in accordance with the relevant
permit and label requirements (see below); take
care to avoid run-off into waterways or drainage
channels

e isolate the carcass from other livestock — either
move the other stock or fence off the carcass or
carcasses

¢ burn the carcass and disposable protective gear
as soon as possible.

Remove other animals from this paddock in
accordance with directions from your LHPA /
NSW DPI veterinarian.

e |f stock cannot be moved, fence off the carcass
or carcasses.

¢ Record the NLIS details and location of the
carcass to allow future tracing of the disease.

¢ Monitor other susceptible stock on the property
to ensure prompt detection of any further deaths.

¢ Follow all quarantine requirements closely to
minimise any further spread of the disease and
risk to other landholders or consumers.

¢ Follow the site decontamination recommendations
below.

Site decontamination

e Burn all carcasses and protective gear to ash as
soon as possible.

¢ Use chemical disinfection where required on and
around carcasses or where there is a high risk of
future infection (from spilled body fluids).

Use extreme care when using chemicals and
strictly follow the use and safety instructions on any
permit and the label of any product being used.

Chemicals and health risks

The most suitable chemicals to effectively
decontaminate materials exposed to anthrax
spores are formaldehyde, glutaraldehyde and
chloramine.

Basic calcium hypochlorite (pool chlorine) may also
be used for disinfecting freshly contaminated sites.
A higher rate of application is required to achieve
the same degree of decontamination as
formaldehyde.

There are no or few specific registrations for this
purpose and all disinfection must take place in
accordance with all relevant permit/s issued by the
Australian Pesticides and Veterinary Medicines
Authority (APVMA) for this purpose. Always obtain
and follow the instructions on the relevant permit
(PER 10594, as amended from time to time,
available from the APVMA web site at
www.apvma.gov.au or from LHPA or NSW DPI
staff) before commencing disinfection.

Attention
Occupational health and safety issues

The recommended chemicals are all very
potent and pose a significant threat to aquatic
environments. They may also pose a human
health hazard. Formaldehyde has been
classified as a potential carcinogen® .

Extreme caution should be adopted when using
them. Always wear the personal protective
equipment required on the label or in any permit
(including half-face respirators as specified) and
obtain and refer to Material Safety Data Sheets as
necessary.

The Pesticides Regulation 1995 requires that
anthrax disinfection (the application of a pesticide)
is performed by persons with suitable chemical
user training (e.g. SMARTtrain, Chemcert).

Information on the specific environmental and
health hazards of formaldehyde, glutaraldehyde
and chlorine (chloramine and calcium hypochlorite)
is available from Substance fact sheets published
by the Australian Government Department of
Environment, Water, Heritage and the Arts —
www.npi.gov.au/database/substance-info/profiles.

Disinfecting equipment and materials

If you need to handle diseased carcasses or their
parts wear gloves and protective clothing
(preferably disposable gloves, P2 dust mask,
overalls and boot covers).

Burn disposable protective equipment immediately
after use — it should not be removed from your
property and should be burned on site, preferably
along with the carcass.

12004 National Occupational Health and Safety Commission
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Personal disinfection procedures — thorough
washing of all exposed skin, especially the hands,
with soap and water — should be undertaken after
any contact with a carcass or its fluids.

Exposed clothing and footwear can be
disinfected by soaking them in a solution of 4%
formaldehyde (100 mL formalin per litre of water) or
1% chloramine (10 g per litre of water) for 8 hours
or, preferably, should be burnt with the carcass.

Small equipment such as chains or ropes can be
treated in the same way as clothes and footwear.

Contaminated bedding, manure, unused feed
can be decontaminated by saturating them for at
least 12 hours with 4% formaldehyde (as above) or
10% calcium hypochlorite solution (140 or 150 mL
per litre of water, depending on product
concentration — see the relevant Permit).

Vehicles and equipment used to dispose of
carcasses, manure or to transport animals that die
from anthrax, must be decontaminated. Where a
death occurs in a livestock transport vehicle there
is a high probability of contamination and a risk of
infection to other livestock in the vehicle.

Preliminary disinfection must be undertaken before
cleaning. Contaminated areas should be saturated
twice, two hours apart, and left for 3 hours before
cleaning. Use 4% formaldehyde or 10% calcium
hypochlorite solution (as above).

To clean, remove organic matter from
contaminated vehicles and equipment with
detergent and water. Do not use high pressure
sprays as these can unnecessarily spread
potentially contaminated material.

After thorough cleaning, spray surfaces with 10%
formaldehyde (250 mL formalin per litre of water),
or 4% glutaraldehyde (270 mL per litre of water), or
1% chloramine solution or 10% calcium
hypochlorite solution (as above). Apply at a rate of
1to 1.5 litres per square metre and leave for 2
hours. Vehicles and equipment should be left in
the open air to dry.

Disinfecting high risk carcass sites

In situations assessed as being of high risk (dead
animals, body parts, or spilled fluids from a
carcass) the surface soils within 1 metre of the
carcass, or in any greater area seen to be
contaminated, should be soaked with a 5% solution

of formaldehyde (125 mL formalin per litre of water)
at a rate of 5 litres per square metre, using a
watering can with a spray rose attached
(approximately 45 litres per carcass area of 3
metres x 3 metres).

Avoid chemical run off from the site, or applying
chemicals if rainfall is likely within 24 hours.

Neighbouring properties where no cases of
anthrax have been confirmed

If you are a neighbour of a confirmed infected
property, vaccination of all at-risk animals is
strongly recommended as the same conditions
which allowed anthrax to develop nearby will apply
to your property. Spores could also spread from
neighbouring infected premises. Contact the LHPA
or NSW DPI and see the Primefact Anthrax
vaccination in NSW on the NSW DPI website.

If you discover a dead animal

¢ Immediately contact your private veterinary
practitioner, the LHPA or NSW DPI and request
sampling to confirm the cause of death.

¢ Do not allow dogs near the carcass.

o Park vehicles at least 20 metres from the
carcass and limit people movement close to the
carcass to minimise any risk of infection spread.

¢ Avoid any direct (bare skin or clothing) contact
with the carcass — wear disposable overalls, a
P2 dust mask, gloves and boot covers. You need
to burn all protective gear where you take it off
or ensure it cannot blow away and burn it later
with the carcass if anthrax is confirmed. Make
sure you wash your hands thoroughly at the end
of this process.

¢ Do not open the carcass or move it unless it's
absolutely necessary. If the carcass is under
water, or close to a road or other place where it
should not be burnt or left, move the carcass as
short a distance as needed. If possible use a
large mechanical scoop/bucket to avoid any
breaking up of the carcass or leakage of fluids.
(If tissue or fluids are spilled note the area for
future disinfection if anthrax is confirmed.)

¢ If removing NLIS ear-tags, wear protective
gloves, P2 dust mask, overalls and boot covers
and remove the tag without cutting the animal’s
skin.
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Further information

For further information contact your LHPA District
Veterinarian or NSW DPI Veterinarian.
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