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Abstract
A collaborative multi-faceted approach to stopping Canine Parvovirus nationwide
Canine Parvovirus (CPV) causes severe and often fatal disease in dogs, especially puppies, nationwide and
internationally. Despite highly effective vaccine availability, epidemics continue.
In 2016, a multi-faceted approach began, to understand, then work to stop CPV in Australia. This included
research to discover CPV case numbers across Australia; where/when outbreaks occur; the social, climatic,
seasonal, wildlife and geographic factors associated with cases/outbreaks; effective veterinary intervention
strategies; whether discounted vaccination programs can improve herd immunity; the best design for a CPVspecific disease surveillance-and-alerting program.
An estimated national CPV caseload of 20,110 was calculated from reports in 2016. Geospatial analysis
revealed large CPV case numbers in rural/remote areas. Local CPV outbreak patterns reflect some seasonality
yet inconsistency of timing and severity. Wild dog sampling demonstrated infection with CPV (10/171, 5.8%).
Collaboration with councils, local rescues and charities resulted in successful pilot vaccination programs. A
national CPV tracking-and-alerting system has just been launched.

Full paper
A collaborative multi-faceted approach to stopping Canine Parvovirus nationwide
Introduction
This paper is an introduction to Canine Parvovirus, provides some limited information on the disease and some prevention
strategies, and also discusses a current research and intervention strategy that is being employed across Australia. For
shelters in at-risk situations, please refer to some of the great resources mentioned at the end of this document, for further
reference about management of this disease.
Canine Parvovirus (CPV) is a single-stranded DNA virus that is also a cause of the disease of the same name. It is
commonly known as “Parvo” for short. The virus affects dogs in particular, but can also infect cats and other canids (foxes,
dingoes, wild-dogs, etc). In severe cases, CPV causes diarrhoea that can be haemorrhagic (bloody), as well as often
causing vomiting, nausea, gastrointestinal pain, immune suppression, and death, especially puppies. Infection cases occur
nationwide and internationally.
Vaccination against CPV is highly effective, with studies showing 95% - 99% efficacy, however despite good vaccine
availability, epidemics continue.
A survey of Australian veterinary clinics in 2017 determined the projected national caseload for CPV the previous year was
20,000+ cases and this number of cases is likely the annual occurrence of this disease in Australia. CPV cases in Australia
have been demonstrated to occur mostly in the rural, regional and more remote regions, and socially disadvantaged areas
are significantly over-represented. When CPV occurs in capital cities, it occurs in the peripheries of cities, away from the
city-center and it is likely that there is also a socioeconomic trend to these cases.
Approximately half of CPV cases will die, and the majority of these deaths are attributed to euthanasia. The national CPV
euthanasia rate in Australia is 41% of cases, however this varies locally and ranges from 0% to 100% of cases for some
veterinary clinics in some regions.
While CPV cases can occur in isolation, around 30% of regions see outbreaks where clusters of cases occur and multiple
infections and deaths result. In the animal shelter setting, CPV outbreaks represent a major threat particularly to puppies,
and staff need to be vigilant to identify animals that may be carrying - and at risk of spreading - the virus. These animals are
at risk of death and are a source of infection for other animals.
CPV is shed predominantly in the faeces (poo) of an infected animal. The virus is highly infectious and microscopic
quantities of faeces can result in infection. Contamination of the environment by infected faeces, and contamination of
objects (referred to as ‘fomites’) including people’s shoes, clothes, bedding, toys, food-bowls, rectal thermometers, and also
cages, the fur of patients, flies, people’s hands, car tyres etc, can result in spread of disease over great distances. It is
relatively commonly reported that farm-dogs that never leave a farm, but are unvaccinated, succumb to the disease during
outbreaks.
While CPV can cause severe disease, many cases of infection don’t result in disease at all, or result in mild, self-limiting
signs (like mild diarrhoea that resolves in 1-2 days). It is suggested that 80% of cases are actually mild cases and most of
these probably go undetected. Severe disease and death related to CPV is thought to mainly occur when the virus
damages the intestine sufficiently that bacteria from the gut leaks into the blood stream, and the animal dies from bloodinfection (called septicaemia). Severe cases may be related to secondary infections or intestinal parasites (worms, giardia,
other viruses) that concurrently infect a patient that is infected with Parvo too.

Stress, malnutrition, poor hygiene, and other infections have been linked to a higher risk of CPV disease. For this reason,
it is really important that puppies in a shelter are vaccinated upon arrival (so long as they are healthy) and also wormed
appropriately. In a high-risk CPV-contaminated environment – like a shelter or during an outbreak – the current
recommendation is that all pups should be re-vaccinated every 2 weeks until 16 weeks old. Pups in a lower-risk
environment should be re-vaccinated every 4 weeks until 16 weeks old. Any pups that are malnourished or in an
otherwise ‘poor state’ should have their condition addressed as soon as possible to improve their chance of fighting other
diseases like CPV. Fostering pups out of the shelter, as soon as appropriate, and keeping them away from the shelter
until 2 weeks after they are fully vaccinated (last vaccination at 16 weeks of age) will help to reduce their risk of coming
into contact with an infected animal that is passing through, and contracting the virus.
Recent Australian Research and Innovation
In 2016, a multi-faceted approach began, to seek to understand then work to stop CPV in Australia. This included
research to discover how many CPV cases occur across Australia annually and where/when outbreaks occur. Research
also investigated the social, climatic, seasonal, wildlife and geographic factors associated with cases/outbreaks. Surveys
of veterinarians’ experiences in CPV disease outbreaks also examined effective veterinary intervention strategies.
Researchers are also investigating whether discounted vaccination programs can improve herd immunity in
disadvantaged areas and the best design for a CPV-specific disease surveillance-and-alerting program.
An estimated national CPV caseload of 20,110 was calculated from reports in 2016. Geospatial analysis (mapping)
revealed large CPV case numbers in rural/remote areas (Figure 1). Further analysis has also showed a strong
relationship between social disadvantage and CPV case numbers – the more disadvantaged an area, the higher the case
numbers. Similarly, there was a strong link between social disadvantage and euthanasia where this occurred without
treatment being attempted. Veterinary clinics in more remote areas were also more likely to euthanase cases without
treatment, either.
High temperature in the hottest month of the year was associated with more CPV cases. Lower rainfall was also a riskfactor for more reports of CPV by clinics. Previously published research has shown similarly that a 4-6 month dry period
appeared to be a risk-factor for CPV, but also showed that recent rainfall was a risk factor. The authors of this research
suggested that a dry period could result in virus accumulating in the environment and that recent rainfall could help
disperse the virus. All of these findings reflect that varying local environmental conditions appear to play a role in the
persistence or spread of CPV.
While it is understood that any carnivores could carry CPV, and that dogs are most susceptible to recent strains, it is
unknown the role that wild canids or feral dogs play in disease spread. Recent Australian research, currently unpublished,
has identified through quantitative PCR that 9/171 wild dogs from southeast Queensland and northern New South Wales
had been exposed to the virus. The origin of infection, and whether transmission has occurred to domestic dogs from
these populations is yet to be realised.
Local CPV outbreak patterns reflect some seasonality, yet inconsistency of timing and severity of cases from year to year.
The epidemiology (science of how diseases spread) for two regions is currently being researched in greater detail where
veterinary case-reporting data has been obtained for several years from vet clinics in Rockhampton and Wagga Wagga.
Both regions show disease cases occurring throughout the year however Rockhampton appears to see a consistent peak
in cases in January, while Wagga Wagga cases generally appear to peak earlier in October to November (Figure 2). This
is an area of ongoing research where further investigation will likely identify important local risk-factors for disease cases
and provide important information that can help stop cases in the future.
The launch of a new Parvovirus monitoring and alerting system
To aid in stopping CPV cases and to further assist in research and disease monitoring, a new Australian online Parvospecific disease surveillance system is currently being launched, called “Parvo ALERT”. Veterinary clinics record CPV
cases into the system using a simple user-interface that works on both computers and smartphones.

The system is then able to map cases, graph outbreaks, and send email alerts when case numbers exceed a threshold set
by a user for a designated region. Data collected is also available for scientific epidemiological research. The system will
appeal not just to researchers and veterinarians, but also local councils (including pounds and animal management teams),
animal shelters, pet rescue organisations, pet stores, dog breeders, pet owners and the media.
Also ongoing is a research project to identify, using Artificial Intelligence, the CPV cases recorded in veterinary clinic
practice management systems, and ‘mined’ by the VetCompass national database of records, which is maintained by the
Australian Universities. This data it is then hoped can be imported into Parvo ALERT, providing a simple means for CPV
case reporting by vet clinics across Australia.
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Vaccination projects – an opportunity for collaboration to stop CPV cases
A collaboration with local council, local rescue group volunteers, veterinarians and a charity, resulted in a successful pilot
discounted-vaccination program held in the Rockhampton region during the ‘Parvo outbreak season’ of 2018/2019.
As previously discussed, a link between social disadvantage and CPV cases has been established in Australia. It is thought
that inability of disadvantaged people to afford vaccination is one factor related to outbreaks that occur. If vaccinations could
be made available to the pets of these people at an affordable price, then not only would their pets be protected, potentially
disease spread could be stopped and outbreaks prevented.
To pilot one vaccination model, four ‘discounted pop-up vaccination clinics’, were run by volunteers and supported by local
council. These were due to be held between October 2018 and January 2019, however the scheduled December clinic was
cancelled due to local bushfires (and an additional clinic instead held in February). In total 376 dogs (mostly puppies) were
vaccinated.
Veterinary clinic post-vaccination CPV-case-data is being collected and modelling undertaken to establish if this level of
vaccination was able to significantly impact on CPV case numbers. Feedback from local recipients was very positive, and
local volunteers and council are interested to continue the program. An alternative model for discounted vaccinations is also
due to be piloted in the second half of 2018.
Once the Parvo ALERT system is in full operation, vaccination programs such as these will be easier to monitor and analyse
to determine successful outcomes. Ultimately, if proven successful, these programs could be expanded nationally and
implemented as intervention-strategies if and when outbreaks are detected.

Figure 1. (a) Rural and regional CPV cases in 2016 reported by survey respondents across Australia, mapped by
postcode. (b) Rural and regional CPV cases in 2016 reported by survey respondents across mid-to-north NSW and
south-east QLD, mapped by postcode.
Kelman M, Ward MP, Barrs VR et al. The geographic distribution and financial impact of canine parvovirus in Australia. Transboundary
and Emerging Diseases 2019;66:299–311.
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Figure 2. CPV cases reported by local veterinary clinics in Rockhampton and Wagga Wagga.
Unpublished.

Further suggested reading for shelters
https://www.aspcapro.org/resource/shelter-health-animal-care/tips-prevent-and-manage-canine-parvovirus
https://www.aspcapro.org/resource/shelter-health-animal-care-disease-management/diagnosing-and-treating-parvovirus
https://www.uwsheltermedicine.com/library/guidebooks/canine-parvovirus
Kelman M. How to Stop Canine Parvovirus from Preventing Us Getting Them Home. Proceedings of the 7th National G2Z
Summit. Getting To Zero, Surfers Paradise, QLD, Australia, 2017.
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