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SUMMARY 
Etiology 

• Porcine respiratory coronavirus (PRCV) is a single-stranded, negative-sense, RNA virus in the 
family Coronaviridae. It was first identified in Belgium in 1984. PRCV is a deletion mutant of 
the enteric coronavirus transmissible gastroenteritis virus (TGEV) and is also closely related to 
feline enteric coronavirus and canine coronavirus.  

• Since it was first identified, various strains of PRCV have been described, many arising 
independently. Broadly, most strains are categorized as originating in the U.S. or Europe although 
Japanese strains have been described. 

 
Cleaning and Disinfection 

• Survival of PRCV in the environment is unclear. In PRCV endemic herds, virus can be isolated 
from pigs throughout the year. In other herds, PRCV temporarily disappears during summer 
months. PRCV may be highly stable when frozen, as is TGEV. 

• Given the close relation of PRCV to TGEV, disinfection procedures may be extrapolated. TGEV 
is susceptible to iodides, quaternary ammonium compounds, phenols, phenol plus aldehyde, beta-
propiolactone, ethylenamine, formalin, sodium hydroxide, and sodium hypochlorite. Alcohols 
and accelerated hydrogen peroxides reduce TGEV titers by 3 and 4 logs, respectively. A pH 
higher than 8.0 reduces the half-life of TGEV to 3.5 hours at 37°C (98.6°F) in cell culture.  Like 
TGEV, PRCV may be inactivated by sunlight or ultraviolet light. 

 
Epidemiology 

• PRCV has been identified in Europe, the U.S., Canada, Croatia, Japan, and Korea. Current PRCV 
prevalence is unknown as PRCV is generally considered to cause mild disease and is most 
important for its potential to confound diagnosis of TGEV. Many asymptomatic herds may be 
identified by serology. 

• PRCV is not zoonotic and infects only swine. 
 
Transmission 

• PRCV is spread via aerosol and direct contact between pigs. This usually occurs post-weaning 
when maternally derived antibody-mediated protection begins to decline. Transmission may also 
occur in growers/finishers when PRCV-naïve pigs are introduced. 
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• PRCV transmission is dependent on season in some herds, swine population density, the number 
of pigs on neighboring farms, and the proximity of neighboring swine farms. In highly swine-
dense areas PRCV can spread several kilometers by aerosol.   
 

Infection in Swine/Pathogenesis 
• PRCV generally causes subclinical infection. When clinical respiratory disease is seen it is 

usually mild; however, severe cases have been described. Whether disease is subclinical or 
clinical, characteristic cranioventral consolidation of the lungs occurs. Other viral co-infections 
may increase the severity of respiratory disease.  

• Although closely related to TGEV, most PRCV strains do not infect the gastrointestinal (GI) 
tract.  

 
Diagnosis 

• PRCV is diagnosed antemortem by isolating virus from nasal swabs. Swine testicular (ST) cells 
are most frequently used for virus isolation but other cell types have been described. 

• Serological diagnosis of PRCV infection is frequently done using a blocking enzyme-linked 
immunosorbent assay (ELISA), which allows for the differentiation between PRCV and TGEV 
infection. This assay is available through the Iowa State University Veterinary Diagnostic 
Laboratory.  

• PRCV infection can be diagnosed in the lungs postmortem using direct or indirect fluorescent 
antibody testing (FAT) and immunohistochemistry (IHC), in pigs with no enteric disease. FAT 
has also been described for identification of infected, though unidentified cells in the GI tract of 
experimentally infected animals. If enteric and respiratory disease are present concurrently, 
antigen detection techniques cannot differentiate PRCV and TGEV. 

• PRCV nucleic acid may be detected in lung samples using in situ hybridization (ISH), cDNA 
probes, gene chip microarrays, reverse-transcription polymerase chain reaction (RT-PCR), nested 
RT-PCR, and quantitative RT-PCR (qPCR). Nucleic acid-based identification methods are 
typically the most sensitive and can distinguish between PRCV and TGEV.   
 

Immunity  
• A single vaccine for PRCV has been described. A recombinant adenovirus expressing the PRCV 

spike glycoprotein was found to be antigenic and partially protected vaccinated piglets upon 
PRCV challenge. 

• PRCV has been investigated as a tool for vaccination against TGEV.  
• Humoral immunity is not long lasting and pigs can be reinfected with PRCV. 

 
Prevention and Control 

• As PRCV infection generally causes subclinical or mild disease, to date there has been little to no 
effort toward prevention or control of infection. 

• PRCV can be eliminated from herds by using an all-in all-out method where piglets are weaned 
early and transported to facilities that are PRCV-free. All pigs born to PRCV-positive sows 
would test positive for PRCV by serology early on, but later would test negative as maternal 
antibody wanes. 

• Establishment of PRCV-negative herds is possible. Maintenance of PRCV-negative status can be 
achieved using strict biosecurity measures. 
 

Gaps in Preparedness 
• There are no PRCV vaccines that are commercially available. 
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OVERVIEW 
Porcine respiratory coronavirus (PRCV) is a member of the family Coronaviridae, subfamily 
Coronavirinae, genus Alphacoronavirus, and species Alphacoronavirus 1. It is a deletion mutant of 
transmissible gastroenteritis virus (TGEV) and is closely related to feline enteric coronavirus and canine 
coronavirus. A single isolate arose in Belgium in 1984 and subsequently spread throughout Europe. At 
least seven independently arising PRCV isolates have been detected in the U.S. between 1980 and 2000. 
PRCV is also found in Japan, Korea, Croatia, and Slovenia, though other countries where pigs are raised 
and TGEV is present may also be positive for PRCV. 
 
PRCV is known to exist only in swine. It is not zoonotic and does not have a non-swine reservoir. PRCV 
generally causes subclinical infection in swine, though some isolates have been associated with severe 
respiratory disease and experimental infection of pigs has resulted in severe respiratory disease and death. 
Virulence appears to be isolate specific. Circulation of PRCV occurs year-round in some herds and 
seasonally in others, disappearing during the summer months. Predictors of a herd becoming positive for 
PRCV include status of neighboring farms, proximity of neighboring farms, and swine density in the area. 
PRCV is efficiently spread via aerosol, up to several kilometers in areas of high swine density, and direct 
contact with infected pigs. 
 
PRCV infection is generally asymptomatic. When disease is present pigs may exhibit, tachypnea, 
polypnea, dyspnea, sneezing, coughing, hyperthermia, anorexia, and delayed growth. Mortality is 
negligible. Pigs become infected within a few weeks after weaning in PRCV-endemic herds and when 
naïve pigs are comingled on nursery farms or introduced into endemic herds. 
   
An indication of PRCV infection is seroconversion to TGEV with the absence of any clinical signs. 
PRCV-positive pigs cannot be distinguished serologically from TGEV using virus neutralization tests. 
Differentiation of PRCV vs. TGEV infection is done using the blocking/competitive inhibition enzyme 
linked immunosorbent assay (ELISA). Monitoring for PRCV infection in a herd may be accomplished by 
performing virus isolation from nasal swabs. Alternatively, the reverse transcription polymerase chain 
reaction (RT-PCR) assay can be used. 
  
Post-mortem, PRCV antigen can be detected by using immunohistochemistry (IHC) and fluorescent 
antibody testing (FAT). Nucleic acid can be identified using in situ hybridization (ISH), microarray, 
cDNA probes, or RT-PCR. Techniques that detect nucleic acid can differentiate between PRCV and 
TGEV, while antigen detection techniques cannot. Appropriate samples for post-mortem testing include 
upper and lower respiratory tissues, tonsils, and nasal swabs. Ante-mortem samples include nasal swabs 
and serum. 
 
A single vaccine has been described for PRCV. An adenovirus recombinant vector expressing the S 
protein in place of the adenovirus E3 gene was shown to be immunogenic in pigs. The vaccine was also 
shown to provide partial protection from PRCV infection, demonstrated by reduced nasal shedding of 
virus. No vaccines are currently available commercially. PRCV itself has been pursued as a vaccine 
candidate to prevent TGEV.  
 
As PRCV is generally a subclinical disease, the overall threat it poses to herd health is unclear. However, 
PRCV-positive status of a herd may have economic implications as some countries will not import 
animals that are PRCV-positive. In order to address this, PRCV can be eliminated from pig populations 
through a process of early weaning and segregation followed by strict adherence to biosecurity 
procedures. Such measures may require concerted efforts among pig-rearing entities as PRCV is easily 
spread to nearby farms.   
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LITERATURE REVIEW 
1. Etiology  

1.1 Key Characteristics 
Porcine respiratory coronavirus (PRCV) is a member of the family Coronaviridae, subfamily 
Coronavirinae, genus Alphacoronavirus, and species Alphacoronavirus 1. PRCV is a single-stranded, 
positive-sense RNA virus that is pleomorphic, enveloped, and has large surface proteins that protrude 
from the membrane giving the virus the appearance of a crown.1 PRCV is a deletion mutant of 
transmissible gastroenteritis virus (TGEV) and the two differ most importantly in the spike (S) 
glycoprotein. The deletion within S results in the absence of an antigenic site (termed site D), which 
allows for differentiation between PRCV and TGEV.2,3 PRCV is also closely related to feline enteric 
coronavirus and canine coronavirus.1 

1.2 Strain Variability  
PRCV isolates generally fall into two categories, European or U.S., though other isolates have been 
described in Canada4, Japan, and Korea5. The European isolate arose in Belgium6 and then spread 
throughout Europe,1 whereas the U.S. isolates (at least 7 have been described) appear to have arisen 
independently.7-10 Variability between strains occurs in the size of the deletion within the S gene (600–
700 base pairs) as well as one of the subgenomic RNAs, open reading frame 3 and 3–1, which can be 
found during replication.5,9 Virulence in pigs varies with the isolate.11  
 
2. Cleaning and Disinfection  

2.1 Survival  
Survival of PRCV in the environment is unclear. In PRCV-endemic herds, virus can be isolated from pigs 
throughout the year. In other herds, PRCV temporarily disappears during summer months. PRCV may be 
highly stable when frozen, as is TGEV.1 

2.2 Disinfection 
Given the close relation of PRCV to TGEV, disinfection procedures may be extrapolated. TGEV is 
susceptible to iodides, quaternary ammonium compounds, phenols, phenol plus aldehyde, beta-
propiolactone, ethylenamine, formalin, sodium hydroxide, and sodium hypochlorite.1 Alcohols and 
accelerated hydrogen peroxides reduce TGEV titers by 3 and 4 logs, respectively.12,13 A pH higher than 
8.0 reduces the half-life of TGEV to 3.5 hours at 37°C (98.6°F)in cell culture.14  Like TGEV, PRCV may 
be inactivated by sunlight or ultraviolet light.1 
 
3. Epidemiology 

3.1 Species Affected 
PRCV has been described only in swine. 

3.2 Zoonotic Potential 
PRCV is not a zoonotic virus and poses no risk to humans.1 

3.3 Geographic Distribution 
PRCV was first isolated in 1984 in Belgium6 and has since become endemic in Europe with additional 
reports from Denmark, France, Spain, and the United Kingdom (UK).1 There have been at least seven 
separate PRCVs identified in the U.S.7-10 A limited serological survey in Iowa suggested that TGEV-free 
herds that became seropositive were actually exposed to PRCV.1 PRCV isolates have also been identified 



5 
 

in Japan15, Korea16,17, Slovenia18, and Croatia.19 Presence of PRCV in other countries has not been 
described. 

3.4 Morbidity and mortality 
PRCV is generally a subclinical infection though mild respiratory signs may occur in some herds and 
severe disease has been described in experimental pigs20, depending on the isolate.21 Mortality has rarely 
been described as a direct result of PRCV infection.20   
 
4. Transmission 
PRCV is transmitted via aerosol and direct contact between pigs.22 Virus was recovered from 
experimentally infected pigs in air samples for 6 days after infection. The highest quantities of virus were 
recovered days 2 and 4 post-infection. Concurrently collected nasal swab samples were positive for 
PRCV for 8 days post-infection (DPI).23 
 
5. Infection in Swine/Pathogenesis 
PRCV replicates in the upper and lower respiratory tract (alveolar cells, nasal mucosa, tracheal, bronchial, 
and bronchiolar epithelium, alveolar macrophage, and tonsils22) and can be isolated readily from nasal 
swabs for 6–10 days post-infection.24,25 Replication in the intestine has been shown by some to occur in a 
few, unidentified cells located underneath the epithelial layer.22,26 Virus titers peak between 3–5 DPI in 
the nasal mucosa, trachea, lung, tonsil, and bronchial lymph nodes.22,27 This is confirmed by studies using 
a fluorescent antibody test (FAT) showing peak fluorescence between 3–5 DPI.28 Virus titer peak appears 
to depend on the age of the pigs with younger pigs having higher titer peak than older.27 Viremia may 
occur as early as 2 DPI and may explain the isolation of virus from mesenteric lymph nodes and intestinal 
tissues that has been described by some investigators.10 Experimental data support a role for PRCV in 
exacerbation of clinical signs in co-infected animals.29-31 

5.1 Clinical Signs  
PRCV infection is generally subclinical but reported clinical signs include polypnea, dyspnea4,32, 
tachypnea32, sneezing, coughing32,33, fever32, anorexia32, and delayed growth.34 Severe respiratory distress 
and death are rarely described.20 Clinical signs occur between 4–10 DPI in experimentally infected pigs 
and symptoms resolve by 14 DPI.32  

5.2 Postmortem Lesions 
Gross PRCV lesions include multifocal to coalescing areas of consolidation, which may involve parts of 
all lobes. Interlobular edema may be present. Gross lesions are the most severe at 10 DPI and resolve by 
15 DPI.35 
 
Microscopic lesions include thickening of interstitial septa, lymphoplasmacytic and histiocytic 
bronchiolar and alveolar exudate, type II pneumocytes hypertrophy and proliferation, airway epithelial 
necrosis, squamous metaplasia, dysplasia, and proliferation in all sizes of airway. Similar to the gross 
lesions, pulmonary lesions peak in severity at 10 DPI and resolve by 15 DPI.35 The histopathological 
diagnosis is necrotizing and proliferative bronchointerstitial pneumonia.35 
 
6. Diagnosis 

6.1 Clinical History 
Nursery age pigs (1–2 weeks post-weaning36) with high TGEV titers and mild to moderate respiratory 
disease should be suspected of having PRCV.35 Most frequently PRCV is identified in herds with a 
history of seroconversion to TGEV in the absence of the typical clinical signs of TGEV (high mortality in 
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piglets and diarrhea in all ages of pigs).6 PRCV has also been isolated from TGEV outbreaks of reduced 
virulence10 and severe endemic respiratory disease in nursery pigs.32 

6.2 Tests to Detect Nucleic Acids, Virus, or Antigens 
PRCV is easily isolated from nasal swabs or lung tissue following inoculation onto ST cells37 or other 
swine origin cultured cells (PD537 or primary porcine kidney cells2). Confirmation of PRCV infection can 
be achieved by performing virus neutralization (VN) to TGEV15 if the original isolate came from the 
respiratory tract and there was no evidence of enteric disease. Alternatively, immunofluorescence (IF) can 
be performed on the cultured cells.38 VN and IF cannot distinguish between PRCV and TGEV. Therefore, 
if a sample could be TGEV rather than PRCV (i.e. the animal exhibited signs of enteric disease), 
molecular techniques such as reverse transcription polymerase chain reaction (RT-PCR), in situ 
hybridization (ISH), microarray, or cDNA probes should be used to distinguish between the two viruses. 
 
Detection of PRCV nucleic acid can be performed using RT-PCR (conventional8 or quantitative24, 
nested39, and in combination with restriction fragment length polymorphism40).  

• Conventional RT-PCR requires PCR product resolution on a gel and identifying mobility 
differences between the S gene of the sample and a TGEV positive control8. Following 
amplification, the PCR products may be subjected to restriction endonuclease digestion followed 
by fragment resolution on an agarose gel. These fragments can subsequently be sequenced as well 
as being compared to positive controls.40 This technique is very labor intensive and may not be 
suitable for producing results rapidly.  

• Nested RT-PCR amplifies a region of interest within the S gene in the first round of 
amplification. In a second round of amplification, a region within the first PCR product is 
generated. The size difference between a TGEV sample and a PRCV sample is indicative of the 
size of the deletion in the S gene in the PRCV genome. Using this technique on nasal swabs, 
PRCV genomic RNA could be detected for 5 or 6 days longer than blocking enzyme linked 
immunosorbent assay (ELISA) or IF on inoculated cultured cells.39  

• qRT-PCR can be used to identify PRCV in a sequence-specific manner in one step. Two probes 
are used, one that binds to the N gene and one that binds to the S gene. The S gene probe is 
specific for part of the gene that has been deleted in PRCV. A PRCV positive sample will only 
give a positive signal for the N gene probe, while a TGEV positive sample will give a positive 
signal for both the N and S genes.24 

 
ISH41, microarray42,43, or cDNA probes44,45 can also be used to specifically identify PRCV viral nucleic 
acid.  

• ISH involves the use of radioactive probes41 or non-radioactive digoxigenin-labeled probes46, one 
of which reacts to both PRCV and TGEV, the other reacts only to TGEV. ISH can be used on 
inoculated cultured cells or in tissue sections to identify PRCV.41  

• Microarrays can be used to specifically identify PRCV following viral RNA extraction, reverse 
transcription, cDNA amplification and labeling, and hybridization with the microarray.  Unique 
sequences of PRCV-specific cDNA that are complementary to the amplified sequences are bound 
by the labeled cDNA and the binding can be visualized using an array scanner.42,43  

• cDNA probe technology requires that cultured cells be inoculated with virus.  Cells are ideally 
inoculated at a low multiplicity of infection in order to achieve a one-step growth curve and less 
than 24 hours later, cell lysates are collected and spotted onto nylon membranes.  The 
radioactively labeled or immunochemiluminescently labeled cDNA probes are then hybridized to 
the nylon membrane. Two sets of probes are used to distinguish between TGEV and PRCV.44,45 

 
IHC41 and FAT47,48 can be used to identify PRCV-infected respiratory tissues.41 In clinical samples taken 
from the intestine, a second method to confirm exposure to PRCV rather than TGEV is necessary because 
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use of antigen testing methods on tissue are not PRCV-specific.28 This could be achieved using the 
blocking ELISA that is able to distinguish PRCV from TGEV infection in serum samples.2 In samples 
that are inoculated onto cultured cells, IF can be used to identify PRCV.38 The sensitivity of these assays 
has been shown to be lower than RT-PCR.39,47 
 
A double antibody-sandwich ELISA has been described to detect PRCV antigen. Three monoclonal 
antibodies (mAb), 25C9 (recognizes antigenic site A of S), 44C11 (recognizes antigenic site D of S), and 
25H7 (recognizes the N protein) are coated onto plates.48,49 This assay cannot distinguish between PRCV 
and TGEV. 

6.3 Tests to Detect Antibody 
A blocking/competitive inhibition antibody ELISA has been described that can differentiate TGEV from 
PRCV.2 The mAb that is used in the assay recognizes TGEV but not PRCV.48 The ELISA has been 
standardized and made commercially available for use outside of the U.S., but is not licensed by the U.S. 
Department of Agriculture (USDA).5,15 The blocking ELISA is available through the Iowa State 
University College of Veterinary Medicine Veterinary Diagnostic Laboratory50, among others. The 
blocking ELISA is the test of choice when it is important that animals be negative for TGEV/PRCV for 
export.48 All other antibody detection ELISAs cannot differentiate between TGEV and PRCV.  
 
VN tests can be used to determine TGEV/PRCV neutralizing antibody titers by utilizing a plaque 
reduction test.51 This assay cannot distinguish between TGEV and PRCV. VN tests can be used as a 
screening tool with subsequent utilization of the blocking ELISA to distinguish between TGEV and 
PRCV.15 

6.4 Samples 
Nasal swabs are the preferred antemortem sample for virus isolation7,36, RT-PCR49, and IF51. Both upper 
and lower respiratory tract tissues are appropriate postmortem samples for virus isolation36, IF, IHC41, 
ISH41, RT-PCR, and FAT.36,43 Serum is the most appropriate ante- or postmortem sample for 
identification of PRCV antibody48 and can also be used for virus isolation28 or RT-PCR, potentially, to 
look for viremia. Biosecurity protocols for necropsy should be followed to prevent contamination of the 
environment. 
 
7. Immunity 

7.1 Post-exposure 
Serum neutralizing antibodies can be detected beginning around 6 DPI upon primary infection with 
PRCV. The antibody response peaks approximately 14 DPI and subsequently wanes.20 Following PRCV 
infection, neutralizing antibodies can be found in milk at minimal levels from 7–14 days post-farrowing 
with an increase in titers as lactation continues.52 Milk IgA levels vary among individuals following a 
single infection and reinfection with PRCV results in an increase in IgA detected in milk.52 
 
The duration of effective PRCV-induced immunity appears to be relatively short lived. PRCV-induced 
neutralizing antibody (nAb) titers are high at three weeks post-infection (WPI), low by 36 WPI , and  
marginal to absent one year post-infection..25 Repeated infection with PRCV can be achieved. 
Additionally, within 1–2 weeks post-weaning, pigs become susceptible to PRCV infection as passive 
immunity wanes.52-54  

7.2 Vaccines 
A single PRCV vaccine has been described, which uses a recombinant adenovirus vector to express S in 
place of the adenovirus E3 gene.55 The recombinant S was found to be immunogenic in pigs and partially 
protected vaccinated piglets from PRCV infection as measured by virus shedding in nasal swabs.56 No 
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subsequent studies have been published using this vaccine and it was not determined whether the 
reduction in nasal shedding of virus was sufficient to prevent infection of uninfected sentinel animals 
placed in the same space. 
 
After it was noted early on that incidence of TGEV infection appeared to decrease concomitantly with 
PRCV identification6,57, interest began in understanding whether PRCV had a role in protection against 
TGEV. PRCV infection has been examined by multiple groups for its potential to protect pigs against 
TGEV disease. Partial protection against TGEV-induced mortality of anywhere between 11–67% 54,58-62 
has been found in piglets born to sows with prior exposure to PRCV. One laboratory found the lowest 
rates of mortality following TGEV challenge were in the second litter of piglets of multiparous sows that 
had been exposed to PRCV during two pregnancies.54,61 

7.3 Cross-protection 
PRCV infection induces antibodies that cross-react with anti-TGEV antibodies. PRCV infection leads to 
the production of neutralizing antibodies to antigenic site A within the S protein but not the D site.37,55 
This lack of D site reactivity is the factor that allows differentiation between PRCV and TGEV 
serologically.2 It also may be that lack of site D reactivity is a reason that prior PRCV infection is not 
fully cross-protective against TGEV challenge. 
  
8. Prevention and Control 
PRCV is a deletion mutant of TGEV and non-swine reservoir species have not been described.  
Prevention of PRCV may require the prevention and control of TGEV. In Europe, as PRCV became 
endemic, incidence of TGEV outbreaks decreased.6 As PRCV is generally a subclinical infection, 
identification of positive herds will require regular testing. Monitoring for PRCV can be done by serology 
and is available at the Iowa State University College of Veterinary Medicine Veterinary Diagnostic 
Laboratory50, among others. 
  
Establishing and maintaining a PRCV-negative herd may be important economically as some export 
markets require swine to be PRCV-negative. It is possible to establish a PRCV-negative herd by early 
weaning of piglets from seropositive sows and removal to a clean facility.63 Maintenance of a PRCV-
negative facility may be achieved using strict biosecurity protocols. It is important to consider the PRCV 
status of neighboring herds, herd size, and proximity of neighboring herds as PRCV can spread several 
kilometers by aerosol.1  
 
9. World Organization for Animal Health (OIE) Terrestrial Animal Health Code 
PRCV is not addressed by the 2015 OIE Terrestrial Animal Health Code. No recommendations are in 
place on the importation of swine or pork with respect to PRCV. 
 
10. Gaps in Preparedness 
There are no commercially available PRCV vaccines available for use in pigs. While PRCV is not 
generally thought to cause serious respiratory diseases, a response plan to deal with an outbreak should be 
developed and further investigation into effective vaccines should occur. 
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