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Abstract

How to Stop Canine Parvovirus from Preventing Us Getting Them Home.
Latest research into addressing this issue.

Canine parvovirus (‘Parvo’) causes the most serious disease threat to dogs and pups in Australia and
outbreaks of the disease are regularly seen across the country. For animal shelters Parvo leads to the
death and suffering of animals, is costly to treat, impacts on staff, results in shut-downs and can have
serious reputational damage.

In early 2017, an ambitious research project was launched to measure the true extent of Parvo across
Australia, identify outbreak areas, and collect information to inform future interventions that prevent
further cases. The ultimate goal of the project is to stop Parvo one region at a time, and bring this
disease under control. Early survey results have identified over 3000 cases of Parvo per annum and
updated results will be shared in this presentation, as well as insights into how to stop this disease
from spreading.

Full Paper

Canine Parvovirus, commonly known as “Parvo” is a devastating virus, that affects thousands of
puppies and dogs across Australia every year. A recent survey of 30% of veterinary clinics (currently
unpublished) revealed more than 4,000 cases reported by veterinarians across the country per
annum, suggesting that actual case numbers could be in the order of 15,000 cases annually, and may
still be higher due to under-reporting. Studies show that nationally, close to 50% of cases diagnosed
will die, though a large number (30%) will be put to sleep, often due to cost of treatment and of
suffering.
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When Parvo cases occur, often these are not in isolation, and outbreaks are common. In the animal shelter setting, it is
important to be aware of when Parvo outbreaks are occurring and to be vigilant to identify animals that may be carrying
- and spreading - the virus. These animals are at risk of death and are a source of infection for other animals.

This paper discusses how Parvo occurs, why puppies and dogs catch the disease, and some recommendations on how
to approach Parvo in the shelter environment. It is important to note that any changes to a shelter’s procedures should
be thought out, planned and strategically executed, and it is recommended for veterinary consultation during this
process. The recommendations here are made specifically for the shelter environment, and for high-risk situations for
Parvo.

Part One — Puppies and Parvovirus

Puppies, temporary protection from colostrum antibodies, and puppy vaccinations

Puppies are at more risk of infection from Parvo than older dogs, and pups of any age can be infected, however
younger pups are at the highest risk. Until puppies develop their own immunity to the virus, antibodies from their mum,
that are obtained by the pup drinking their first milk just after they are born (colostrum), are their biggest source of
protection. These antibodies only last for a limited time and are usually gone sometime between 4-12 weeks of age in
most pups. It is important to note that even within a litter that there can be variability in how many antibodies a pup
receives — for example the runt of the litter may not get good access to a teat and could have no Parvo antibody
protection at all, while the strongest pups could have very high levels that last for many weeks.

As soon as a pup no longer has these initial antibodies left, we need to vaccinate them so they can develop antibodies
of their own, and these are long-lasting. The age this occurs could be anything from 4 weeks of age to 18-20 weeks of
age.

While these antibodies from the first milk (called “Maternally Derived Antibodies” or MDA) will keep puppies safe from
Parvo while they last, they also interfere with vaccination while they are present (as they block the vaccine virus too).
Without individually testing every dog, we cannot tell what level of antibodies is present. So to overcome this issue we
vaccinate puppies on several occasions from 4-6 weeks of age, until at least 16 weeks of age (and sometimes 18-20
weeks of age), to try and get them vaccinated as soon as we can once their first-milk-antibodies have dropped. This
way we try to limit the time that pups remain unprotected, and at risk from Parvo.

In many pups, the earliest vaccination (e.g. the 4-6 week vaccination) won't “take” because of the persistence of the
mum’s milk antibodies that block the vaccine. However, we still need to vaccinate at this age to catch those puppies
whose antibodies have dropped to a low level because if they aren’t early-vaccinated and are exposed to Parvo, they
will catch the disease. (Remember we cannot tell just by looking at the pup, which one has antibodies and which
doesn't.)

In the shelter situation and in a high-risk area for Parvo, the recommended vaccination protocol for puppies is:

First vaccination at 4-6 weeks of age (or on presentation to the shelter, for older puppies).
Re-vaccination every 2 weeks until at least 16 weeks of age.
In some breeds (e.g. rottweilers) we may vaccinate until 18-20 weeks of age.

In other (non-shelter and lower-risk) circumstances we generally still start vaccinating at 6 weeks of age and vaccinate
every 3-4 weeks until 16+ weeks of age.

The last vaccination (at 16+ weeks of age) is considered the most important as this will provide protection for the pups
with even the longest-lasting maternal antibody levels.
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In the shelter situation, if for cost reasons only one vaccination in pups can be afforded, it is recommended that this be
given at 16 weeks of age. However in this case, the pups must be kept isolated and away from any dogs or circumstances
where Parvo could be caught.

In the shelter setting where dog or puppies with an unknown vaccination history come in (or if they are known to be
unvaccinated), then they should be vaccinated upon entry to the shelter to reduce the risk of the puppy or dog contracting
Parvo at the shelter. In most cases, healthy adult dogs over 6 months of age can be given a single modified-live Canine
Parvovirus vaccine and this will be protective (no additional booster is necessary for adult dogs). If any dog is possibly not
100% healthy when vaccinated, they must be re-vaccinated 2 weeks later or when they are pronounced healthy by a
veterinarian.

It is recommended to use a modified live Canine Parvovirus vaccine, and not a killed virus vaccine due to better efficacy
and faster, more complete immune response from the former, particularly where puppies and maternal antibodies are
involved.

All animals that are vaccinated must be still kept isolated until 14 days after vaccination.
Only after this 14-day period is immunity considered at a sufficient level in all dogs.

Keeping pups and immunocompromised dogs safe during a Parvo epidemic

Until a puppy or dog is fully vaccinated, they should be kept isolated and away from environments where Parvo could be
caught. As new animals may be incubating the disease and not yet showing clinical signs, new dogs or puppies should not
be mixed until they are known not to carry the disease. Enclosures should be thoroughly cleaned after an animal has been
present if it's Parvo status is unknown. The incubation period for Parvo can be up to 7 days before clinical signs are seen,
so any new animals should be isolated from pups (or unvaccinated adults) for at least 7 days (preferably 10-14 days) to
reduce the risk of spread from a subclinically-infected animal.

During Parvo outbreaks, to prevent any animals catching the disease until they have full immunity, puppies and
unvaccinated dogs must kept in a room that can be disinfected properly first (see the section on “Disinfection” below) and
people must remove their shoes or use shoe-covers before entering this room, to reduce the risk of carrying the virus in on
their shoes.

Pups and unvaccinated dogs must be isolated from animals that may go outside to potentially-contaminated areas, as
these animals may carry the virus on their paws. Until they are fully vaccinated, they also must not come in contact with
any objects that may carry the virus. The virus can easily be carried on soiled objects including people’s shoes (if they
have stepped on contaminated ground), and on soiled dog-brushes, toys, etc (anything that may have come in contact
with an infected animal).

To reduce the risk of puppies catching Parvo until they are fully vaccinated they may be fostered to a foster-carer who can
look after the pups off-site until 14 days after their 16-week vaccination. If this occurs, the pups must still be kept isolated
from other dogs, and procedures followed as described above. If they can be kept in a bathroom or laundry that has been
bleached first, this can be a safe environment away from risk of introduction of the disease.

Part Two — Identifying Parvo cases and what to do if you find Parvo in your premises

Clinical Signs of infection

Parvovirus infection is highly common in pups up to 6 months of age, and still common even in puppies aged 6-12 months.
It must also be remembered that Parvo is not just a disease of puppies (though significantly more cases are young
animals).
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Parvo can occur and does occur in adult dogs, including fully vaccinated animals (though 95%-98% of vaccinated
animals should be completely protected).

Clinical signs in some animals may be inapparent, and the most common clinical signs of Parvo include vomiting and
diarrhoea where the diarrhoea can range from mucousy (jelly-like) to bloody. Diarrhoea does not have to be bloody for
a dog to have Parvo. Pups may present at first with lethargy (tired) and inappetence (hot wanting to eat) but no
gastrointestinal signs at all. Particularly in puppies, dehydration and secondary infection can often rapidly develop.

A vet may also diagnose the puppy or dog with a suppressed immune system (low white cells) which can also mean
that they are vulnerable to getting other infections as well. Pups and dogs can also quickly start to lose protein from
their intestines, which can make their condition worse. Death can occur as quickly as 24 hours after the onset of
clinical signs, especially in younger pups. Puppies used to also be at risk of heart-disease from the virus (myocarditis)
but this seems not to occur nowadays, which we think is due to most puppies having some protective antibodies when
they are born, or the mum carrying antibodies before the pup is born.

Diagnosis

Parvo is commonly diagnosed firstly on clinical signs (vomiting, diarrhoea, lethargy, not wanting to eat) and then
confirmed by diagnostic testing, e.g. a Snap test, or if a vet sends a faecal (poo) sample to a laboratory for a PCR test.
A positive test, even if a weak-positive, should be considered a true positive, and a veterinarian contacted immediately.

It is often suggested that a “cage-side” test (e.g. the Witness test, IDEXX Snap test etc) may be interfered with by
vaccination — that if a puppy or dog had been vaccinated within ten days that it could be vaccine-virus being detected
and not “real” virus. In most cases, these tests will only test positive for “real” virus, so even if an animal has recently
been vaccinated, a positive test probably indicates they are carrying and shedding Parvo. These animals must be
isolated immediately to reduce the risk of further virus spread. The “cage-side” tests are highly specific tests and are
easy to use in a shelter to confirm positive cases of Parvo. However, these tests are not always sensitive (they will pick
up around 75%-80% of cases) so a negative result does not guarantee the puppy or dog does not have Parvo.

False negative test results can occur even in a dog with Parvo if they are not virally shedding at the time of testing or if
antibody that is present is binding Parvo virus in the dog-poo being tested. If a patient tested negative but is still
deteriorating and still suspected of having Parvo, they can be re-tested 24 hours later and this may produce a positive
confirmatory result. A vet could also send a poo sample to a laboratory for a PCR test, which is a more sensitive test
for Parvo.

Co-infections

Something that is not well acknowledged is that dogs and pups infected with Parvo also commonly carry co-infections
(second infections with another virus, bacteria, or intestinal parasite) which can make their Parvo-disease worse.
Particularly in younger pups, if they are stressed or malnourished (too thin from having not enough food) then this can
lead to a weakened immune system and they are at a high risk of disease and death.

A recent worldwide study (Gizzi, et al., 2014) using realtime PCR demonstrated that Parvo was the most common
virus identified in dogs presented with gastrointestinal disease (38.5%) and was the most common disease-causing
organism where multiple infections occurred. Other diseases that were also carried included Clostridium perfringens
alpha toxin, Cryptosporidium spp., or Giardia.

Other infections that could make Parvo worse include bacteria such as Salmonella and E.coli and worms such as
Roundworm and Hookworm, or viruses such as Canine Coronavirus and Canine Distemper.

For this reason, all dogs and pups that present to a shelter that are not in the best condition, or are malnourished,
need to be medically treated as soon as possible, including given worming treatments, to try and bring them back to
health quickly. By reducing stress and by addressing other medical conditions, we can lessen the risk of Parvovirus
disease in puppies and dogs.
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Risk factors for Parvo

Traditionally Parvo is often thought of as a Spring or Summer disease, and various studies show that Summer indeed
appears to carry the highest risk for death from Parvo. However recent studies show that in many areas Autumn may
have a higher risk for seeing the most number of Parvo cases Australia-wide. In 2010 it was reported that 32 per cent of
cases of Parvo occurred in Autumn, compared to 28 per cent in Spring and 22 per cent in Summer.

The risk of death from Parvo was reported to be the highest in Summer with a case fatality rate of 25 per cent, followed
by Autumn at 16 per cent.

These two statistics show that Parvo outbreaks can occur across the seasons and we need to remain aware of this,
and on the lookout for possible Parvo cases in Spring, Summer or Autumn. (Cases do occur in Winter too, but less
commonly).

Socioeconomics has also been shown to be a risk factor for Canine Parvovirus disease case clustering in Australia.
Areas with a lower socioeconomic status had more cases of Parvo compared to areas with higher socioeconomic rates.
This may be an important indicator that will help us target areas to address in upcoming Parvo-intervention strategies,
and give us some clues as to some of the reasons that we are seeing outbreaks in certain regions.

It has also been shown that in rural, regional and remote areas around Australia, there is more than twice as many
cases of Parvo, compared to their urban counterparts. Again, this information is helping us understand some of the
reasons that Parvo outbreaks are occurring and is leading to strategies to help us stop outbreaks in the future.

What to do if you get Parvo in your shelter

If a dog or puppy presents to your shelter with Parvo, this is not something to panic about. Nor is Parvo a “black mark”
for a shelter or vet clinic. While the disease can spread quickly and can be devastating, it also can be brought under
control and with the right systems in place cases can quickly be isolated and dealt with to stop other animals becoming
infected.

First and foremost, once a Parvo case has been identified (see “Diagnosis” above) then it is vital to isolate and
quarantine of the infected patient. This will prevent transmission of disease to unvaccinated or sub-optimally-protected
dogs. Any surfaces that the patient has come in contact with should be thoroughly cleaned (see “Disinfection” below).
Dogs or puppies that have come in contact with the infected case should also be considered potential carriers, and
should be carefully observed for 10-14 days for any clinical signs of disease. A veterinarian should be contacted
immediately for advice and to initiate treatment as necessary.

Should an infected patient be taken offsite for care (e.g. by an experienced foster-carer), then whoever is looking after
the dog must abide to strict quarantine and cleaning procedures that must be adequately explained, to ensure that
further disease transmission does not occur.

This also applies for animals that have recovered but that may be still shedding infectious virus (due to a mild or
subclinical case).

Patients can shed virus generally for up to 10-14 days post recovery (however it has been reported that this may occur
for as long as 39 days post infection). Continued isolation, and proper disposal of infectious wastes is necessary to
prevent spread of disease until shedding stops. If a dog or puppy is sent off-site when it is likely to be still shedding
virus, the carer or new owner should be instructed to keep the recovered patient isolated at home in a room that can be
easily cleaned with diluted bleach (1 part to 24 parts water). Dog poo and any contaminated items that cannot be
cleaned must be double-bagged and disposed of in the rubbish collection. A cage-side antigen test on a poo sample
from the animal can also be done to demonstrate that virus shedding is no longer occurring, before a patient is released
from the shelter.
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It is important to note that not all puppies or dogs that test positive to Parvo will get severe disease. If the animal is
otherwise healthy, disease can be mild, and in some cases they may not need significant therapy. However, puppies
and dogs with Parvo can also “crash” very quickly, and can go from appearing healthy, to even dying, in 24 hours. So
all cases need to be assessed by a veterinarian, and medical treatment, including pain-relief and anti-vomiting
medications when necessary, should be given as quickly as possible. They also need to be continually monitored
closely until recovery.

Communication about Parvo cases with others in your area is very important. As a group, we are not very good at
talking to each other, and so diseases like Parvo can spread very quickly. Parvo should not be a “taboo” subject and if
the local community can raise awareness of when Parvo outbreaks are occurring, so that everyone can look out for the
disease, then we can quickly stop cases from spreading. Foster carers should be informed when Parvo is around so
they can look out for cases if they see them in pups they are rearing.

Part Three — Why are we seeing outbreaks and cases of Parvo
How big a problem is Parvo in Australia?

Many people don't realise that Canine Parvovirus has only been in existence since the late 1970’s and early 1980’s.
So as viruses go, it's actually a really ‘young’ virus. It is thought to have evolved from Feline Panleukopenia Virus (Cat
Parvovirus) which has been around, globally, since at least the early 1900’s, probably earlier. Back when Dog Parvo
first emerged, it literally appeared across the world over the space of a few years.

In 1980 when Dog Parvo really had its first outbreak in Australia, it has been suggested that up to 66,000 cases may
have occurred that year. With vaccines coming to Australia shortly after, the numbers of cases and deaths decreased,
however, for the last 20-30 years, the number of Parvo cases hasn’t been measured or reported and so we don't really
know how bad the outbreaks have been. In 2010, Virbac Animal Health launched Disease WatchDog, a national
disease surveillance system for companion animals in Australia, and over a 5 year period from 2009 — 2014, nearly
5,000 cases were reported by veterinary clinics, however it is acknowledged that this number is much lower than really
occurs, due to under-reporting.

In 2017, a national Canine Parvovirus survey for all veterinary clinics was run by researchers at the University of
Sydney, and the clinics participating in this survey reported to see in excess of 4,000 cases in both 2015 and 2016.
Extrapolating these numbers it is possible even nearly 40 years since Parvo emerged, that we are still seeing 15,000+
cases of Parvo across Australia every year, which is one puppy every 35 minutes catching this disease (data from this
research is still being analysed, unpublished).

Why epidemics occur
Epidemics of disease, such as Parvo, occur when transmission of an infectious organism happens rapidly from
infected individuals or the environment, to a susceptible population. An epidemic will be worse where there is a large

susceptible population and a significant exposure of this population to disease.

For an epidemic to start, we need three things:

1. A susceptible population — a group that is not immune to a disease because it has not been sufficiently
vaccinated or has not developed immunity from previous exposure to infection

2. A ‘seed case’ — the disease needs to be introduced to the population, so that it can start to spread

3. An environment that favours disease transmission — a group that mingles together or where disease can

spread from one individual to another
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In the case of Canine Parvovirus it's easy to see how this situation can occur. When puppies are born and don'’t yet
have active immunity to Parvo (because they have not yet been exposed to infection and have not yet been fully
vaccinated) then these animals if exposed can catch the virus. Other puppies may be vaccinated but their vaccines
may not “take” because of maternal antibodies that block the vaccine, or because they are immune-suppressed from
another disease, or stress, or malnourishment (not enough food).

Parvo is transmitted from a dog or puppy that is infected, and spread mostly in contaminated diarrhoea or poo. Direct
transmission comes from an animal coming in contact with poo of an infected patient. A contaminated environment
may also lead to indirect transmission on objects such as shoes, dog toys, grooming equipment, cages, food and
water bowls and so on. Parvo can also stay infectious in the environment for a prolonged period of time, such as 12
months, so this makes it even harder to get rid of, and easier to spread.

It's also possible that cats can carry and shed the various new strains of Canine Parvovirus — though the significance
of this is still being investigated.

In many cases, dogs may also transmit the virus without appearing sick, though the amount of virus that is spread
this way is probably lower than from dogs and puppies that appear unwell.

All of these areas represent potential sources of infection for naive (unvaccinated/unprotected) animals, which is why
it is so important that we vaccinate those animals, especially during Parvo outbreaks. If we have a susceptible
population then we only need the introduction of disease and a favourable environment and a Parvo epidemic can
start.

A quick note on Parvo strains and vaccinations failures

Various strains of Canine Parvovirus have been reported in Australia and overseas, including the newer strain, CPV-
2c, reports of which have recently been published in Australia, though the cases discussed in these reports go back
several years. There is no evidence to date that Parvovirus strain plays a role in vaccination failure, and it is possible
that the newer strains are less dangerous than the previous strains. All vaccines are recognised as providing cross
protection against the strains of CPV. Vaccination failure resulting in clinical disease occurs primarily due to maternal
antibody interference in young dogs, and secondarily due to patient-factors causing sub-optimal immunity, or co-
infections exacerbating disease signs. The biggest cause of vaccination failure is when puppies do not receive a
vaccination late enough (e.g. if their last puppy vaccination is before 16+ weeks of age).

How to help stop an epidemic

An epidemic can be stopped by addressing the factors allowing transmission of disease to occur. Given that in
outbreak conditions we already have the seed case, we can address either: the susceptible population; the
environment of transmission; or both.

Reduction of transmission involves adequately cleaning any contaminated areas where possible, and reducing the
access of susceptible patients to these areas where they are at risk of exposure to the disease.

Viral shedding can occur generally up to 2 weeks post recovery, however it may occur for longer (even as high as 5+
weeks post infection), and affected animals should be isolated during this period.

Because Parvovirus resists inactivation, and because of its ability to persist in the environment, precautions need be
taken to prevent spread. Any objects that may have been contaminated by contact with an infected animal need to be
adequately disinfected, or discarded. Animals that are potentially not fully vaccinated must not be allowed to come
into contact with the virus or with infected animals.

Disinfection

Housing, bedding, and other materials that come into contact with affected animals must be thoroughly cleaned with
an appropriate agent.
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A dilute bleach solution will work if used at a concentration of 0.175% sodium hypochlorite. For household bleach this
may be diluted at a ratio of 1 part bleach : 24 parts water, but the amount of water needed to dilute to the right
concentration will depend on the strength of the product, so check the label. Other Parvocidal agents (chemicals
certified to kill Parvovirus) can also be used, and must be used according to the manufacturer’s instructions for
disinfecting Canine Parvovirus. Bleach will be deactivated by organic matter (any plant material, soil, or bodily fluid etc)
so this must be cleaned off any objects or surfaces before the bleach is used. Bleach and other chemicals may also
degrade as they age, so the product should be used within any expiry date, and must remain in contact for at least 10
minutes before being washed off, to be effective. Often bleach and some other chemicals are also not effective on
porous (absorbing) surfaces, so it is important to use the right product depending on what you are intending to disinfect.

It is essential to adequately clean the facilities that have held Parvo positive patients to reduce the risk of direct
exposure to dogs that are subsequently held in the same facilities. Given the ubiquitous nature of Canine Parvo, once it
is present in an environment, it can be difficult to completely remove — so it is certainly prudent to focus on also
improving the susceptible population as well.

In order to reduce the susceptible population we need to ensure that adequate vaccination occurs which will lead to
development of acquired immunity. If we can vaccinate enough of a population then we will have two effects. The first
effect is a direct effect on the individuals vaccinated because they will be protected and won’t become infected or
develop disease. The second effect is that through reduction of disease transmission, we can stop the disease
spreading to other animals and so we can bring the epidemic under control.

Media and Awareness

Only by raising awareness of Parvo disease cases and outbreaks can people be made aware. By contacting your local
media, who can run a story on disease cases, the public can be alerted to look out for signs of illness in their animals,
which could save their life — either through vaccination that will prevent disease, or if they are not sufficiently vaccinated
and become infected but disease is detected early, then they can be isolated to stop disease spread and they can get
the necessary treatment from a veterinarian.

By informing staff and volunteers at your shelter and other shelters in the region, they may be able to increase their
precautions and help reduce transmission to other animals — including the risk that a volunteer might spread disease to
their own pets or other animals. Your local veterinarian should also be contacted and can also give advice as well as
alert their clients, if an outbreak is occurring. By working together we can stop Parvo and save lives.
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