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Parvoviruses play a significant role as infectious 
agents in various species. They are small, non-
enveloped viruses with a linear, single-stranded 
DNA genome. They are very stable in the 
environment and can lead to high animal losses, 
especially in larger facilities such as animal 
shelters and breeding kennels (Muzyczka and 
Berns, 2001; Decaro and Buonavoglia, 2012).

According to the current state of knowledge, the 
family Parvoviridae comprises three subfamilies, 
with the subfamily Parvovirinae covering the 
genera which are important for vertebrates. 
Within this subfamily, there are currently 
10 genera: Amdoparvovirus, Artiparvovirus, 
Aveparvovirus, Bocaparvovirus, Copiparvovirus, 
Dependoparvovirus, Erythroparvovirus, 
Loriparvovirus, Protoparvovirus and 
Tetraparvovirus.  

The viruses that are most relevant for dogs and 
cats are found in the genera Bocaparvovirus 
and Protoparvovirus (ICTV, 2022). Some 
important parvoviruses and their clinical 
pictures in dogs and cats are presented below.

Canine parvoviruses

Protoparvovirus in dogs

The best-known protoparvovirus is canine 
parvovirus 2 (CPV-2), which was identified in 
the 1970s as the main cause of viral enteritis in 
dogs (Cooper et al., 1979). The virus became 
endemic worldwide and several virus strains 
are now known to cause disease, especially in 
young dogs (Hoelzer and Parrish, 2010; Decaro 
et al., 2020).
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Pathogenesis
Puppies of immune female dogs are usually 
protected from parvovirus infection for about 
2 to 3 months through the uptake of maternal 
antibodies in colostrum. If vaccination is given 
too early, it can be neutralised by maternal 
antibodies, so the timing of vaccination and 
the vaccination schedule used are important 
(Decaro et al., 2020). CPV-2 is taken up via 
the faecal-oral route and the first clinical signs 
usually appear after an incubation period of 4 – 
14 days. After ingestion, the virus first replicates 
in the local lymphoid tissue of the oropharynx. 
This is followed by viraemia (Sykes, 2014). Via 
the transferrin receptor, CPV-2 enters cells 
with a high division rate (Parker et al., 2001), 
such as those particularly found in the intestine 
(intestinal crypts) and in lymphoid organs like 
thymus, lymph nodes and bone marrow (Sykes, 
2014; Mylonakis et al., 2016).

Pathological changes
Histologically, classic lesions such as 
necrosis of crypt epithelium, the shortening 
of villi and villous atrophy (Figure 1), giant cell 
formation as a sign of crypt regeneration and 
lymphatic depletions are found. In some cases, 
intranuclear viral inclusion bodies can also be 
seen (Carman and Povey, 1985; Decaro and 
Buonavoglia, 2012, Osterhaus et al., 1980).

Clinical picture
Clinically, canine parvovirus infection 
is characterised by gastroenteritis with 
haemorrhagic diarrhoea and vomiting. In 
addition, fever and anorexia often occur as 
well as dehydration, which can lead to death. 
Moreover, depletion of lymphoid tissue may 
facilitate secondary systemic bacteraemia, 
which can be fatal. Furthermore, lymphopenia 
is often observed as a result of direct 
lymphocytolysis (Mazzaferro, 2020). Myocarditis 
is another clinical picture and mainly occurs in 
very young dogs (Hayes et al., 1979).

Detection, differential diagnoses and 
treatment
In suspected cases, diagnosis of a parvovirus 
infection can be made by detecting virus 
particles in faeces or swabs. This can be 
done in various ways, especially by ELISA 
and PCR, or with methods that are more 
commonly used in specialised, often research-
oriented laboratories, such as electron 
microscopy, haemagglutination and virus 
isolation. Immunohistochemical testing for 
parvovirus antigen is also possible in some 
laboratories (Figure 2). PCR is a very sensitive 
and specific detection method, while ELISA 
is often already used in the clinic (Mazzaferro, 
2020). For parvovirus detection by PCR, 
faeces, EDTA blood or tissue can be submitted. 
After vaccination with live vaccine, PCR can 
be positive for up to 4 weeks. For parvovirus 
antigen determination, faeces can be sent in. 
Here, a positive result is possible 5 – 12 days 
after vaccination with live vaccine.

Fig. 1: Small intestine: marked villous atrophy and fusion with necrosis of the crypt 
epithelium (HE stain)	
	 Photo credits: Laboklin



Page 3 of 4

LABOKLIN LABORATORY FOR CLINICAL DIAGNOSTICS GMBH & CO. KG
Steubenstr. 4 • 97688 Bad Kissingen (Germany) • Tel.: +49 971 720 20 • Fax: +49 971 6 85 46 • E-mail: info@laboklin.com 

Fig. 2: Small intestine: immunohistochemical detection of parvovirus antigen	
	 Photo credits: Laboklin

For differential diagnosis, particularly other 
viruses, bacteria, endoparasites, but also food 
intolerances or feeding-associated factors, 
intoxication, foreign bodies, pancreatitis, 
hypoadrenocorticism or IBD (inflammatory 
bowel disease) should be considered  
(Sykes, 2014).

In terms of therapy, symptomatic treatment is 
recommended. In severe courses of disease 
due to secondary bacteraemia, therapy 
should be combined with antibiotic treatment. 
Analgesia is sometimes recommended as 
well (Mazzaferro, 2020). The most important 
preventive measure against canine parvovirus 
infection is vaccination (Decaro et al., 2020). 
Furthermore, effective disinfectants must be 
used after outbreaks and infected animals must 
be isolated from healthy ones (Sykes, 2014).

In addition to the rather “typical” and well-
known presentation, CPV-2 has also been 
described in association with other clinical 
pictures. These include myocarditis, hepatitis, 
chronic immune complex disease and 
meningoencephalitis (Berns and Parrish, 
2007). Since canine parvoviruses and feline 
panleukopenia virus have repeatedly been 
detected in neurons, possible replication in 
neurons has been discussed for some time 
(Garigliany et al., 2016; Schaudien et al., 2010).

Bocaparvovirus in dogs

The genus Bocaparvovirus also contains 
clinically relevant parvoviruses, such as the 
so-called minute virus of canines (formerly 
canine parvovirus 1). It has been described 
in the context of respiratory disease in young 
dogs, abortions and, less often, diarrhoea. In 
adult animals, infections are usually subclinical 
(Kapoor et al., 2012; Harrison et al., 1992).

Another pathogen is canine bocavirus 2, 
which has been isolated from dogs with 
respiratory diseases, but also from healthy 
dogs. Furthermore, a strain was described that 
caused CPV-2-like lesions in a litter of young 
dogs (Bodewes, 2014).

Canine bocavirus 3 was found in the liver 
of a dog that was also infected with a novel 
circovirus (Li et al., 2013).

Feline parvoviruses

Protoparvovirus in cats

Feline panleukopenia virus (FPV) is closely 
related to CPV-2 and has already been 
previously observed, so evolution of CPV-2 
from FPV with host range adaptation is being 
discussed (Mazzaferro, 2020).

Similar to CPV-2, the first viral replication takes 
place in the oropharynx within 18 – 24 hours 
after oral or intranasal infection. Viraemia and 
distribution of the viruses in the organism 
occurs within 2 days up to a week. FPV also 
infects cells with a high division rate and is 
therefore associated with similar signs and 
lesions as CPV-2 (Stuetzer and Hartmann, 
2014). Moreover, foetal or neonatal infections 
lead to defects in the central nervous system. 
They result from infection of the neuroblasts 
of the external granular cell layer during the 
development of the cerebellum, which occurs in 
the late gestational and early neonatal period. 
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These changes can then lead to cerebellar 
hypoplasia (Aeffner et al., 2006; Csiza et al., 
1971; Garigliany et al., 2016; Poncelet et al., 
2013). As with canine parvovirus, FPV has been 
described in neurons (Garigliany et al., 2016; 
Schaudien et al., 2010) as well as in a young cat 
with ataxia. Histologically, neuronal vacuolation 
was found. In these neurons, FPV-specific 
nucleic acids and parvovirus antigen were 
detected (Pfankuche et al., 2020).

Bocaparvovirus in cats

Bocaparvoviruses are also known in cats 
and, similar to canine bocaparvoviruses, are 
sometimes isolated from asymptomatic cats.  
A clear association of the infection with enteric 
or other systemic diseases has not yet been 
conclusively clarified (Piewbang et al., 2019).

Conclusion:

Parvoviruses in dogs and cats are very 
stable pathogens that can cause problems, 
especially in larger facilities, and continue to 
play a major role in veterinary medicine. More 
variants are regularly being discovered, too. 
In addition to the “classic” gastrointestinal 
signs, parvoviruses have also been described 
in association with other clinical pictures such 
as myocarditis, hepatitis, respiratory diseases, 
immune complex diseases, abortions and CNS 
disorders. However, their significance has not 
yet been conclusively clarified for all clinical 
presentations and further research is necessary. 
Nonetheless, parvovirus infections should also 
be considered in the differential diagnosis of 
these clinical pictures.
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