
PORCINE ASTROVIRUS 
 
 
 
 
 
 
 
 
 
 

SUMMARY 
IMPORTANCE 

• The role of porcine astrovirus (PAstV) as a primary pathogen remains unclear. The virus has been 
linked to gastrointestinal, neurological, and respiratory disease in pigs; however, it is also found in 
healthy animals, and co-infections are common.  
 

PUBLIC HEALTH 
• Astroviruses (AstVs) have a broad and diverse host range.  
• Genetic evidence suggests that recombination between human and porcine strains occurs. Clinical 

illness due to PAstVs has not been documented in people.  
 

INFECTION IN SWINE 
• PAstV lineages 1–5 have been found in pigs of all ages with and without clinical disease. 
• Experimental infection with PAstVs results in three forms of clinical illness – gastrointestinal, 

neurological, and respiratory. Asymptomatic infections are very common.  
 

TREATMENT 
• There is no treatment for PAstV infection.  

 

CLEANING AND DISINFECTION 
• AstVs are stable in the environment.  
• Non-enveloped viruses are typically susceptible to aldehydes and chlorine compounds, though 

some may be resistant to bleach at lower concentrations. Alkalis and peroxygen compounds may 
also inactivate non-enveloped viruses. 

  

PREVENTION AND CONTROL 
• Cleaning and disinfection are critical to prevent enteric disease in pork production facilities.  
• Standard biosecurity practices should also be in place.  

 

TRANSMISSION 
• Transmission of PAstV is primarily fecal-oral due to ingestion of contaminated feed or water. 
• Persistent shedding can continue long after infection.  

The Swine Health Information Center, launched in 2015 with 
Pork Checkoff funding, protects and enhances the health of the 
United States swine herd by minimizing the impact of emerging 
disease threats through preparedness, coordinated 
communications, global disease monitoring, analysis of swine 
health data, and targeted research investments. 
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PATHOGENESIS 
• PAstV pathogenesis is not well understood. More information is needed on the tropism of AstVs. 

 

DIAGNOSIS 
• PAstVs are difficult to propagate. Reverse transcription polymerase chain reaction (RT-PCR) 

assays are used to detect viral RNA. Newer multiplex tests detect all five PAstV lineages 
simultaneously. 

• Enzyme-linked immunosorbent assay (ELISA) and serum neutralization have been used to detect 
antibodies for AstV in pigs. 
 

EPIDEMIOLOGY 
• AstVs infect a wide variety of animals and have been detected worldwide.  
• The global pooled prevalence of PAstV is approximately 28%, with varying rates across continents. 

North America has the highest rate (63%), followed by Europe (36%) and Asia (26%). Prevalence 
is generally highest in nursery pigs. 

• PAstVs have been isolated at higher rates in asymptomatic pigs compared to diarrheic pigs and are 
more likely to be found in non-fecal samples compared to fecal samples. 
 

ETIOLOGY 
• There are five distinct PAstV lineages (PAstV-1 to PAstV-5), each of which has been known to 

circulate in herds in the United States.  
• PAstV types 1, 2, and 4 are the most commonly reported in domestic and wild pigs worldwide. 
• Different lineages can be associated with different PAstV presentations (gastrointestinal, 

neurological, or respiratory). 
 

HISTORY IN SWINE 
• PAstV was first recognized in the feces of diarrheic pigs in the 1980s and isolated in 1990.  
• Research on the various forms of PAstV-related disease is ongoing.  
           

IMMUNITY 
• There are no commercially available PAstV vaccines. 
• Experimental infection leads to viral shedding in the feces and nasal secretions.  
• Little is known of the antigenic relationship among the many strains of AstV.  

 

GAPS IN PREPAREDNESS 
• Although PAstVs have been experimentally confirmed as a cause of gastrointestinal, neurological, 

and respiratory disease, their role as primary swine pathogens remains unclear. PAstVs can be 
detected in healthy pigs, and co-infection with other pathogens is frequent.  

• AstVs are extremely common across a wide range of hosts, including humans, but their 
pathogenesis is poorly understood.  

• There are no commercially available vaccines for PAstV.  
• Additional research is needed to better prepare both the producers and veterinarians for future 

PAstV outbreaks.  
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LITERATURE REVIEW: PORCINE ASTROVIRUS 
IMPORTANCE 
The role of PAstV as a primary pathogen remains unclear. The virus has been linked to gastrointestinal, 
neurological, and respiratory disease in pigs; however, it is also found in healthy animals, and co-infections 
are common. Recombination occurs frequently between strains. Despite its zoonotic potential, PAstV 
clinical infection in humans has not been described. Further research is needed across all aspects of the 
virus to better understand and prevent PAstV infection. 
 

PUBLIC HEALTH  
AstVs have a broad and diverse host range. Genetic evidence suggests that recombination between human 
and porcine strains occurs.1 In particular, these events can happen in areas where pigs and humans live in 
close proximity and interact frequently.2 Recombination of human strains with avian and feline AstVs has 
also been documented.3  
 
Human AstVs cause gastrointestinal and neurological disease, particularly in young, elderly, and 
immunocompromised individuals.4 Clinical illness due to PAstVs has not been documented in people. 
However, the virus's ability to rapidly mutate and the potential for an animal to become co-infected with 
multiple strains set the stage for a recombination event that could yield a zoonotic strain. 
 

INFECTION IN SWINE 
Many PAstV infections are asymptomatic. PAstVs are a cause of gastrointestinal disease, with the highest 
rates in nursery pigs. They are often found with other diarrhea-causing viruses, such as rotavirus, 
transmissible gastroenteritis virus, porcine circovirus-2, and porcine hemagglutinating encephalitis virus.5 
Mixed infections can also include porcine kobuvirus, porcine epidemic virus, porcine sapovirus, and 
porcine deltacoronavirus. Clinical signs include vomiting and diarrhea, which can lead to weight loss and 
slowed growth. Most cases are self-limiting. Pigs inoculated with PAstV develop mild enteric disease.6-8 
Gross lesions include distended intestines filled with yellow fluid and bloating of the stomach and small 
intestine.9 Natural infections can be severe, likely due to viral co-infections contributing to clinical signs.6 
In these instances, PAstVs may play a limited role.10  
 
Neurological PAstV infection has been documented in pigs.11,12 Signs associated with CNS infection 
include hind limb weakness, quadriplegia, and convulsions. Lesions include polioencephalomyelitis and 
neural necrosis.12 In one instance, PAstV was associated with congenital tremors; reported lesions included 
mild to moderate vacuolar changes in the white matter of the cerebrum, brainstem, and cerebellum.11 
PAstV-3 has most commonly been identified in cases of natural infection13-18 and causes CNS disease in 
experimentally infected pigs.19 
 
PAstV-4 has been detected in the upper respiratory tract of clinically ill pigs,20 and retrospectively, in 
lesions consistent with the virus.21 More recently, an experimental study confirmed that PAstV-4 causes 
tracheitis and bronchitis in piglets.22 The lungs may be collapsed and dark pink in color.22 
 
INFECTION IN OTHER ANIMALS 
Clinical signs of AstV infection vary among other species. AstV has been detected in diarrheic cattle. 
However, the association between AstV and diarrhea has been questioned, largely because experimental 
infections in cattle have not consistently produced disease.23-25 Less commonly, AstV has been associated 
with respiratory disease in cattle26 and in at least one case, a human infant.27 AstV has also been isolated 
from nasopharyngeal swabs in camels positive for Middle East respiratory syndrome coronavirus.28  
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Neurological disease occurs in mink,29,30 cattle, sheep,31 muskox,32,33 alpacas,34 and people.35 Renal and 
hepatic involvement can accompany enteric disease in avian species.2,36-38 
 

TREATMENT 
There is no treatment for PAstV infection.  
 

CLEANING AND DISINFECTION 
SURVIVAL                     
As non-enveloped viruses, AstVs are stable in the environment. They can persist in feces and water for 
weeks to months.39 Human AstVs have been detected in treated and untreated wastewater, as well as 
drinking and groundwater.40  
 
DISINFECTION                    
AstVs are not inactivated by acidic pH, heat, many detergents, and lipid solvents.6 Non-enveloped viruses 
are typically susceptible to aldehydes and chlorine compounds, though some may be resistant to bleach at 
lower concentrations.41 Alkalis and peroxygen compounds may also inactivate non-enveloped viruses 
(varies by product).42  
 

PREVENTION AND CONTROL 
Due to the characteristics of AstV, its ubiquity, and its mutability, preventing AstV infections may prove 
to be difficult. AstVs can survive for an extended period in the environment.6 The most effective means of 
preventing infection are immunizing sows to allow passive transfer of antibodies through colostrum to 
neonates, removing diarrheic pigs from the herd, and implementing strict sanitation standards within the 
pork production facility. Standard biosecurity practices should also be in place. 
 

TRANSMISSION 
PAstV transmission is primarily fecal-oral, due to ingestion of contaminated feed or water. Persistent 
shedding can continue long after infection, leading to increased transmission in densely housed animals.3 
Vertical transmission may occur in avian species, but there is no evidence of this for mammalian strains.3 
PAstV-2 has been identified in air samples from swine buildings,43 although it is not known if airborne 
transmission occurs.  
 

PATHOGENESIS 
PAstV pathogenesis is not well understood. Experimentally, infection with PAstV-5 results in the 
downregulation of beneficial gut bacteria while harmful bacteria are upregulated.44 There may be more than 
one cell surface receptor, with different serotypes using different receptors.3 AstVs enter cells via clathrin-
mediated endocytosis, but whether this is the only mechanism of entry is unknown.3 PAstV was previously 
thought to localize to the intestine.38 More information is needed on the tropism of AstVs, particularly the 
strains that cause neurological disease.3  
 

DIAGNOSIS 
TESTS TO DETECT NUCLEIC ACIDS, VIRUS, OR ANTIGENS  
Previously, only PAstV-1 has been isolated in cell culture.45 Isolation of PAstV-446 and PAstV-545,47 has 
recently been reported. PAstV isolation and propagation require the use of pig kidney cells with trypsin.6 
Direct electron microscopy is often used to confirm PAstV infections clinically.48  
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Reverse transcriptase polymerase chain reaction (RT-PCR) is utilized to diagnose and analyze AstVs. 
Primer sets specific to porcine strains have been described.49 Multiplex RT-PCR assays have been 
developed to detect all five PAstV lineages simultaneously.50,51 Some assays detect co-infection with 
gastrointestinal (porcine sapovirus, porcine norovirus, and porcine rotavirus A)52 and neurotropic PAstVs 
(sapelovirus and teschovirus).53 
 
Due to limited understanding of AstV pathogenesis and its poor growth in cell culture, the development of 
virus-specific antigen tests has been limited. A recombinant PAstV4 capsid spike protein has been 
described54 as well as a monoclonal antibody with neutralizing activity against PAstV-5.55 Indirect 
immunofluorescence and immunohistochemistry have been successfully performed for PAstVs.6,56  
 
TESTS TO DETECT ANTIBODY  
Several enzyme-linked immunosorbent assays (ELISAs) appear to be available for PAstV, although none 
have been described in the literature. Serum neutralization has been used to detect PAstV.6 
 
SAMPLES 
PAstV has been isolated most successfully and consistently from the feces of affected animals.48 However, 
PAstVs have increasingly been linked to extraintestinal disease.57 Testing additional samples, such as blood, 
nasal swabs, and tissues (including CNS), may increase the likelihood of detection, especially in 
asymptomatic cases.58,59 PAstV 2, 4, and 5 have been detected in oral fluids.60 

EPIDEMIOLOGY 
SPECIES AFFECTED                
AstVs infect a wide variety of animals. Most PAstV studies are in domestic pigs, although the virus has 
also been detected in wild boar.61-63 AstVs have also been found in sheep,64,65 farmed mink,66 red deer,67 
European roe deer,68 water buffalo,69 yaks,70 camels,71 dogs,72,73 a wolf,74 cats,75-77 rats,78 rabbits,79 
marmots,80 porcupines, shrews, and pikas,81 cheetahs,82 chickens,56 ducks,36 turkeys,83 insectivorous 
bats,84,85 and marine mammals.86 More recently, AstVs have been found in reptiles, amphibians, fish87 and 
invertebrates.57  
 
GEOGRAPHIC DISTRIBUTION  
PAstVs have been isolated from pigs worldwide, irrespective of age, season, or climate. This includes North 
America (United States88 and Canada,49), South America (Chile,60 Brazil,89 and Columbia2), Asia 
(Thailand,90 South Korea,91 China,9,92-98 and India99-102), Europe (the Czech Republic, Hungary,2 Croatia,103 
Spain,104 France,105 Greece,106 Slovakia,107 and Italy108), Africa (South Africa,2 Kenya, and Uganda109), and 
Australia.110 
 
There are five recognized lineages (PAstV-1 to PAstV-5), all of which have been found in swine herds in 
the United States. All five PAstV lineages have also been found in China, Canada, Denmark, Spain, Japan, 
Croatia, South Korea, and Slovakia.111  
 
Human AstV seems to have the highest incidence of infection during the winter temperate climates, but 
infections have also been reported in spring and summer months.2 It is unclear whether there is a change in 
the seasonal incidence of PAstV.  
 
MORBIDITY AND MORTALITY 
PAstVs have been found in pigs of all ages with and without diarrhea. A report from Canada found that 
80% of healthy pigs tested PAstV-positive by RT-PCR at the time of slaughter.49 Fecal samples from a 
high-density farm in North Carolina contained PAstV in 75% of samples taken from both healthy and 
diarrheic piglets.112  Seroconversion rates of swine herds have ranged as high as 83% in healthy adult pigs.6  
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In the U.S., pigs with PAstV-associated neurological disease were documented in a multistate swine 
production system in 2017. Samples from neurologic cases were submitted for testing on three occasions 
over 9 months. An affected sow farm reported a case-fatality rate of 100%, while two commercial grow-
out facilities reported a case-fatality rate of 75%.13 In Hungary, the index farm had experienced episodes of 
neurological disease over two years (2015–2017).12 About 30–40 weaned pigs (1.5–2% of the farm 
population) were affected each month. A spike in cases (about 80/month, 4% of the farm population) 
occurred during the autumn months.12  
 
A recent meta-analysis found that the global pooled prevalence of PAstV was approximately 28%, with 
varying rates across continents. North America was the highest (63%), followed by Europe (36%) and Asia 
(26%).58 Interestingly, there has been an overall decline in PAstV since 2015.58 PAstVs were isolated at 
higher rates in asymptomatic pigs than in diarrheic pigs (36% vs. 28%), and were more likely to be found 
in non-fecal samples than in fecal samples (43% vs. 23%).58  Prevalence was highest in nursery pigs (63%), 
followed by weaners (60%), finishers (50%), sows (35%), and suckling pigs (32%).58 Another meta-
analysis documented a similar trend.59 
 

ETIOLOGY 
CHARACTERISTICS OF ASTROVIRUSES 
AstVs are small, non-enveloped, single-stranded viruses that belong to the family Astroviridae. AstVs are 
named for their star-like morphology.6 The family is divided into two genera, Mamastrovirus and 
Avastrovirus, that affect mammals and avian species, respectively.6 As of 2025, twenty-two recognized 
species infect mammals.113   
      
The AstV genome ranges in size from about 6000–7700 nt. Three open reading frames encode nonstructural 
proteins (ORF1a), the RNA-dependent RNA polymerase (ORF1b), and capsid proteins (ORF2).112 An 
untranslated region (UTR) is present at the 5´ end. The 3´ end contains both a UTR and a poly (A) tail.2 
There is a highly conserved nucleotide sequence within the RNA-dependent RNA polymerase gene49 and 
the 5´UTR.114  
 
It was previously accepted that AstVs were host-restricted and species-specific.83 However, phylogenetic 
analysis, coupled with the diverse array of species affected and the genetic diversity within Astroviridae, 
suggests that interspecies transmission with virus adaptation is a possibility.2 For example,  

• PAstV detected in U.S. pigs with neurological disease was found to be more closely related to 
neurotropic AstVs from humans, minks, cows, and sheep than to other porcine isolates.13  

• Evidence of cross-species AstV transmission exists between sheep and cattle.31  
• PAstV strain JWH-1 was closely associated with a novel AstV in deer in China.92  
• Bovine AstV isolated from fecal samples in Japan clustered with PAstV; this isolate also contained 

an ORF2 region similar to that of ovine AstV.115  
 
CHARACTERISTICS OF PORCINE ASTROVIRUS 
There are five distinct PAstV lineages, each of which has been known to circulate in swine herds in the 
United States.88 PAstV types 1, 2, and 4 are the most commonly reported in domestic and wild pigs 
worldwide.111  
 
Based on phylogenetic analysis, each lineage may have an independent origin, with vast genetic variability 
evidenced by greater homology between strains of different lineages than within strains of a single 
lineage.103 Different lineages are associated with different PAstV presentations. For example,  

• PAstV-1: primarily gastrointestinal 
• PAstV-2: primarily gastrointestinal 
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• PAstV-3: primarily neurological  
• PAstV-4: gastrointestinal, neurological, and respiratory 
• PAstV-5: respiratory, other?  

 
PAstV-3, 4, and 5 seem to occur in pigs only.111 Co-infection with multiple PAstV strains is possible.88 
There is high genetic diversity among isolates from asymptomatic and pigs with diarrhea.95  
 

HISTORY IN SWINE 
PAstV was first recognized in the feces of diarrheic pigs in the 1980s116 and isolated in 1990.6  The virus 
has since been linked to gastrointestinal, neurological, and respiratory disease in pigs. See Morbidity and 
Mortality for more details.  
 

IMMUNITY 
POST-EXPOSURE 
Nursery pigs are highly vulnerable to PAstV due to waning maternal antibody and their weak immune 
systems.117 Pigs experimentally infected with PAstV shed infectious virus in their feces seven days post-
infection and developed neutralizing antibody titers 14 days post-infection.49 Pig infected intranasally with 
PAstV-4 tissue homogenate developed both IgM and IgG antibodies, the latter of which were detectable 
from 14 to 21 days post-challenge.22  
 
Pigs can be infected with multiple PAstVs, and the dominant strains can change over time. In 
experimentally infected pigs, PAstV-3 and 4 were detected at 2 weeks of age, followed by PAstV-5 at 3.5 
weeks of age, just before weaning. One week after weaning, PAstV-1 and 2 were the dominant strains.118 
 
VACCINES 
There are currently no commercially available PAstV vaccines. Antigenic diversity among PAstV strains5 
presents a challenge for vaccine development and disease prevention.   
 
CROSS-PROTECTION 
Antibodies appear to be specific to their respective capsid proteins.83 Little is known of the antigenic 
relationship among the many strains of AstV. Antibodies to PAstV do not react with bovine AstV.116   
 

GAPS IN PREPAREDNESS 
Although PAstVs have been experimentally confirmed as causes of gastrointestinal, neurological, and 
respiratory diseases, their role as primary swine pathogens remains unclear. PAstVs can be detected in 
healthy pigs, and co-infection with other pathogens is frequent. Although AstVs are extremely common 
across a wide range of hosts, including humans, their pathogenesis is poorly understood. There are no 
commercially available vaccines for PAstV. Additional research is needed to better prepare both the 
producers and veterinarians for future PAstV outbreaks.  
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