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Industry Summary 
Introduction: Senecavirus A (SVA) is an emerging viral agent that has been associated with 
vesicular disease and neonatal mortality in swine herds in different countries. However, the 
greatest concern is the clinical similarity to other important vesicular diseases that can also affect 
pigs: Swine Vesicular Disease, Vesicular Stomatitis, Vesicular Exanthema of Swine and most 
importantly Foot-and-Mouth Disease (FMD). The United States swine industry has had 
increasing number of SVA reports in the last decade which prompts the question regarding how 
widespread SVA is this virus in the industry together with which factors are contributing to its 
occurrence. Therefore, there is a need to further understand the basic epidemiology of SVA.  
Objectives: 1) Estimate the prevalence (proportion) of sites (breeding and growing pigs) with 
anti-SVA antibodies and 2) Determine herd-level risk factors associated with the presence of 
anti-SVA antibodies. 
Methods: Pig producing companies and swine practitioners were invited to participate in this 
study. Herds were randomly selected based on willingness to participate. A total of 30 blood 
samples from each farm were collected and tested for SVA antibodies using an indirect 
immunofluorescent antibody test (IFA) at the University of Minnesota Veterinary Diagnostic 
Laboratory. For sow herds, blood samples were collected across parities and for finishing herds, 
blood samples were collected from pigs 20 weeks or older. The number of positive samples 
needed to classify a herd as positive was calculated. A questionnaire was used to record farm 
level characteristics that were used in the analysis to explore associations between seropositivity 
and risk factors.  
Results: A total of 5,762 blood samples from 192 farms from 16 states were collected and tested 
for SVA with 268 (4.7%) samples yielding a positive result. Twenty-four herds (12.5%) had at 
least one positive sample out of which 17 and 7 were sow and finishing sites, respectively. There 
was significantly higher proportion of sow herds testing positive when compared to finishing 
sites. There were positive sow and growing pig farms located in 6 and 5 states, respectively. The 
average number (standard deviation) of positive samples in positive farms was 10.2 (9.8) and  
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13.4 (11.3) for sow and finishing farms, respectively. When the number of positive samples used 
to classify herds was increased to 2, only 1 farm was reclassified as negative. A total of 150 
surveys have been received for a response rate of 78%. Factors such as rendering, farm type, 
number of biosecurity measures in place were positively associated with SVA status. 
Discussion: Based on the findings of this study, antibodies to SVA are difficult to find which 
would suggest that the virus remains at a low prevalence in the industry. Even at a low 
prevalence, the virus continues to transmit as antibodies were found in farms located in different 
states and belonging to different production systems.  
 
Scientific Abstract 
Introduction: Senecavirus A (SVA) is an emerging viral agent that has been associated with 
vesicular disease and neonatal mortality in swine herds in different countries. However, the 
greatest concern is the clinical similarity to other important vesicular diseases that can also affect 
pigs: Swine Vesicular Disease, Vesicular Stomatitis, Vesicular Exanthema of Swine and most 
importantly Foot-and-Mouth Disease (FMD). The United States swine industry has had 
increasing number of SVA reports in the last decade which prompts the question regarding how 
widespread SVA is this virus in the industry together with which factors are contributing to its 
occurrence. Therefore, there is a need to further understand the basic epidemiology of SVA.  
Objectives: 1) Estimate the prevalence (proportion) of sites (breeding and growing pigs) with 
anti-SVA antibodies and 2) Determine herd-level risk factors associated with the presence of 
anti-SVA antibodies. 
Methods: Pig producing companies and swine practitioners were invited to participate in this 
study to estimate a 50% (10% allowable error) seroprevalence level of SVA. Herds were 
randomly selected based on willingness to participate. A total of 30 blood samples (95% 
confident of detecting at least 1 positive sample when the prevalence is at least 10%) from each 
farm were collected and tested for SVA antibodies using an indirect immunofluorescent antibody 
test (IFA) at the University of Minnesota Veterinary Diagnostic Laboratory and samples with a 
1:40 titer or higher were classified as positive. For sow herds, blood samples were collected 
across parities and for finishing herds, blood samples were collected from pigs 20 weeks or 
older. The number of positive samples needed to classify a herd as positive was calculated 
through the estimation of the herd sensitivity and herd specificity. A questionnaire was used to 
record farm level characteristics that were used in the analysis to explore associations between 
seropositivity and risk factors through logistic regression models. 
Results: A total of 5,762 blood samples from 192 farms from 16 states were collected and tested 
for SVA with 268 (4.7%) samples yielding a positive result. Twenty-four herds (12.5%) had at 
least one positive sample out of which 17 and 7 were sow and finishing sites, respectively. There 
was significantly higher proportion of sow herds testing positive when compared to finishing 
sites. There were positive sow and growing pig farms located in 6 and 5 states, respectively. The 
average number (standard deviation) of positive samples in positive farms was 10.2 (9.8) and 
13.4 (11.3) for sow and finishing farms, respectively. When the number of positive samples used 
to classify herds was increased to 2, only 1 farm was reclassified as negative. A total of 150 
surveys have been received for a response rate of 78%. Factors such as rendering, farm type, 
number of biosecurity measures in place were positively associated with SVA status.  
Discussion: Based on the findings of this study, antibodies to SVA are difficult to find which 
would suggest that the virus remains at a low prevalence in the industry. Even at a low 
prevalence, the virus continues to transmit as antibodies were found in farms located in different 
states and belonging to different production systems. 
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Introduction 

Senecavirus A (SVA) is an emerging viral agent that belongs to the Picornaviridae family 
and has been associated with vesicular disease and neonatal mortality in swine herds in different 
countries. However, the greatest concern among SVA cases is the clinical similarity to other 
important vesicular diseases that can also affect pigs: Swine Vesicular Disease, Vesicular 
Stomatitis, Vesicular Exanthema of Swine and Foot-and-Mouth Disease (FMD). Even though 
SVA is not considered an exotic disease in the United States, it does resemble reportable exotic 
diseases and any report of vesicular lesions is taken seriously due to the enormous economical 
consequences that an outbreak of a foreign animal disease (FAD) such as FMD would have. 
According to the United States Department of Agriculture's FAD Investigation Report from 2018, 
the number of investigations nationwide have been significantly higher from 2016 to 2018 due to 
SVA cases, generating an expressive economical burden for the industry, governments and 
diagnostic laboratories. 
  Epidemiological studies are still being conducted to advance the understanding of this 
emerging disease, and the goals of this study are to contribute in the understanding of the 
occurrence of SVA. The epidemiology of this disease continues to be in its infancy and there are 
important knowledge gaps the require answers as measures for prevention need to be developed. 
One current knowledge gap is the status of the industry before this agent. There is scarce data with 
regards to the proportion of SVA infected farms. Such basic epidemiological piece of information 
is important to further understand patterns of occurrence and thus develop transmission hypotheses 
which up until today are not well understood.  
 
Objectives 

1. Estimate the prevalence (proportion) of sites (sow and growing pig farms) with anti-SVA 
antibodies using and indirect immunofluorescence assay (IFA). 

2. Determine herd-level risk factors associated with the presence of anti-SVA antibodies. 
 
Materials and Methods 
Experimental Design 
 A stratified cross-sectional study was designed and conducted to estimate the 
seroprevalence of SVA in swine herds. Veterinary clinics and production systems were invited to 
participate in the study. Upon identification of participants, the farms selected for sampling were 
chosen through randomization. Sample collection was performed by participating veterinarians 
across the US.  
 
Sample size calculation 
Number of herds: Since the prevalence of anti-SVA antibodies was unknown, a default herd-level 
seroprevalence (proportion of herds with anti-SVA antibodies) of 50% with a 10% allowable error 
and 95% level of confidence was used to calculate the number of herds needed. Based on this 
calculation, the total number was 95 sow and 95 growing pig farms were needed for the study; the 
number was then rounded up to 100 farms of each type to account for any imperfections in the 
sampling method or test. 
Number of pigs sampled per site: Within each herd, the number of blood samples collected was 
30, which allows us to be 95% confident in detecting at least one positive sample when the within-



 4 

herd seroprevalence (proportion of positive pigs in the farm) is at least 10%. 
  

Sample collection, handling and testing 
 Participating veterinarians collected the blood samples in each herd. Samples were then 
shipped to the University of Minnesota and upon reception, sera samples were sorted, organized 
and de-identified, and were then submitted to the UMN Veterinary Diagnostic Laboratory for 
testing of IgG presence through immunofluorescence antibody test (IFA) where a titer of 1:40 or 
above was considered positive. 
 
Questionnaire 
A farm characteristics questionnaire was created to record information of participating farms. 
Questions related to herd size, number of barns, vaccine usage, biosecurity procedures, mortality 
management and neighborhood density were included and the veterinarian was asked to answer 
these questions. 
 
Data analysis 
 Herd sensitivity and specificity was calculated in order to define a cut-off level for 
classifying herds as positive.  
 Relationship between farm level status (seropositive or seronegative) and risk factors 
recorded in the questionnaires was assessed using logistic regression. Univariate analysis was 
performed to screen the variables that would proceed to the multivariable model if P<0.25.  

 
Results 
Objective 1 - Estimate the prevalence (proportion) of sites (sow and growing pig farms) with anti-
SVA antibodies using and indirect immunofluorescence assay (IFA). 
 

A total of eight production systems and eight veterinary clinics participated in the study, 
including 34 swine veterinarians that were responsible for sample collection and shipment. Ninety-
seven sow farms and 95 growing pig sites from 16 states have sent samples for testing. The overall 
proportion of positive samples among sow and growing pig sites was 268/5762 (4.7%). In positive 
herds, the mean number of positive samples and standard deviation was 11.2 and 10.1 respectively. 
Using the cut off of one positive sample, the proportion of seropositive farms was 12.5% (24/192). 
Among sow farms, the proportion of seropositive farms was 17/97 (17.5%) and the proportion of 
seropositive growing pig herds was 7/95 (7.4%) with these proportions being significantly 
different. Sow farms are 2.81 (CI 1.01, 7.86) times more likely to be positive for SVA when 
compared with finishing sites. The distribution of proportion of positive samples in participating 
herds can be seen in Figure 1.  

The proportion of positive sow and growing pig herds by state and number of sampled 
farms per state can be seen in figures 2 and 3 for herds from which the demographic information 
was obtained.   

Herd sensitivity (94%) and specificity (100%) were highest when the number of positive 
samples needed to declare a herd as positive was 1, therefore, that was the cutoff used to classify 
herds as positive. If a different number of positive samples cutoff were to be used to classify a 
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farm as positive, the proportion of positive farms would not change significantly as it can be seen 
in figures 4 and 5.  
 
Figure 1: Percentage of sites with different proportions of positive samples, by farm type. 

 
 
 

Figure 2: Proportion of seropositive and number of tested sow farms by state, minus farms with 
missing address information: 
 

 
 
 
Figure 3: Proportion of seropositive and number of tested growing pig farms by state, minus farms 
with missing address information: 
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Figure 4: Proportion of positive farms, when considering a cut-point of one sample: 
 

 
 
 
 
 
 
Figure 5: Proportion of positive farms, when considering a cut-point of two samples: 
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Objective 2 - Determine herd-level risk factors associated with the presence of anti-SVA 
antibodies. 
A total of 150 surveys from 192 farms (78.1%) were captured. Variables were screened initially 
for association with the outcome (positive herd). Results for the univariate logistic regression 
analysis are summarized in Table 1 where only variables below our selection threshold (P<0.25) 
are included. Due to the low number of positive farms and thus lack of variation, three models 
were built, one for sow and finishing sites and the third one where all farms were included. 
 
Table 1. Univariate logistic regression assessing farm level risk factors for farm seropositivity to 
Senecavirus A in the United States. 

Variable – Sow Farm Model Odds Ratio P-value 95%CI 
Rendering1 12.05 0.00064 2.88 50.31 
Low biosecurity measures count (less than 4 procedures)2 6.87 0.0089 1.62 29.14 
Materials are placed in disinfection room before entry 3.37 0.0638 0.93 12.21 
Farm uses more than 3 autogenous vaccines 0.33 0.18279 0.07 1.67 
Farm has more than 5 barns 2.40 0.163 0.70 8.22 
Farm has more than 3 loadouts 0.27 0.232 0.03 2.29      

Variable – Finishing Farm Model Odds Ratio P-value 95%CI 
Farm hires an external loading crew for marketing pigs 10.22 0.038775 1.13 92.67 
Employees stay in the farm after loading the pigs 0.20 0.069 0.03 1.13 
Trucks for marketing pigs don’t always arrive clean 3.68 0.148 0.63 21.51 
Farm contracts more than one external worker crew 
(loading pigs, cleaning barns…) 

3.46 0.168 0.59 20.21 

Farm has more than 4 neighboring finishing pig sites 
within a 5 miles radius 

0.22 0.182054 0.02 2.02 

     
All farms - (sow and finishing) Model Odds Ratio P-value 95%CI 
Rendering1 4.84 0.00425 1.64 14.27 
Manure is deposited in deep pits - Referent 1 - - - 
Manure is deposited in deep pits and uncovered lagoon 6.94 0.0226 1.31 36.67 
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Manure is deposited in uncovered lagoon 4.53 0.0127 1.38 14.86 
Sow farms (compared to finishing) 2.81 0.0484 1.01 7.86 
Employees stay in the farm after loading the pigs 0.31 0.049 0.09 0.99 
Farm has employees that work in other farms (any species) 0.34 0.106 0.09 1.25 
Farm uses autogenous vaccines 2.16 0.123 0.81 5.72 
Low biosecurity measures count (less than 4 procedures)2 2.12 0.13 0.80 5.63 
Farm does not treat the drinking water (for animals) 2.60 0.144 0.72 9.43 

1. Biosecurity measures are: visitor check-in required; shower in/out procedures; bench system; use of farm-specific boots; 
use of farm-specific clothing and downtime 

2. Rendering is being compared to: composted on-site; buried on-site; incinerated on-site. 
 
A generalized mixed model was used to assess the association between the herd status 
(positive/negative) and putative risk factors recorded. Company was considered in the model as a 
random effect to account for clustering within company. It was decided to include both sow and 
finishing farms in the same model to increase the robustness of the analysis due to the low 
prevalence as a finishing model alone could not be built. Results for the multivariable logistic 
regression analysis are summarized in Table 2. 
 
Table 2. Multivariable logistic regression assessing farm level risk factors for farm seropositivity 
to Senecavirus A in both sow and finishing farms, with company as a random effect. 

Variable Odds Ratio P-value 95%CI 95% CI      

Intercept 0.02 0.0003 0.003 0.17 
Rendering1 6.08 0.0057 1.73 21.42 
Employees stay in the farm after loading the pigs 0.14 0.0289 0.02 0.80 
Sow Farm vs Finishing Farm 20.16 0.0011 3.47 116.98 
Low biosecurity measures count (less than 4 procedures)2 6.72 0.0091 1.64 27.51 

3. Biosecurity measures are: visitor check-in required; shower in/out procedures; bench system; use of farm-specific boots; 
use of farm-specific clothing and downtime 

4. Rendering is being compared to: composted on-site; buried on-site; incinerated on-site. 
 
Discussion 
This cross-sectional study indicates that SVA is present in US pig farms across the country and 
positive herds were located in hog producing states. However, the number of positive farms is 
rather lower than expected as 12.5% of the herds were classified as positive using a serologic test. 
Interestingly, almost half or more than half of the samples per farm were positive which rules out 
any potential false positive results. The results of this study are robust as the sampling was 
conducted in a randomize manner which provides a closer and real estimate of the situation of 
SVA in the country. From the farms that tested positive, in very few occasions veterinarians had 
seen clinical signs that resembled the disease which leads to wonder whether there are subclinical 
scenarios induced by this virus.  
 
Antibodies were more common in sow farms when compared to finishing sites and were more 
likely to be classified as positive. This difference may be due to the fact that sow farms are a 
continuous flow population where pathogens tend to persist for longer periods of time whereas 
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finishing sites tend to be All-in All-out. In addition, sow farms tend to introduce gilts on a regular 
basis, wean pigs weekly, cull sows and have more supply introduction events compared to 
finishing sites which may increase the probability of SVA introductions as contact with the exterior 
is higher. The mechanism is not fully understood, however, contact frequency is already 
suggesting potential routes for viral introduction. 
 
Rendering had been associated to be a risk factor for other diseases such as PRRS and PEDv. The 
rendering truck goes from farm to farm playing a potential dissemination role. Even though it is 
not well understood how rendering is associated we can speculate that during the process of 
mortality drop-off by the farm personnel, contamination of shoes or mortality management 
equipment can be exposed to this virus that could have been dropped by the rendering truck. 
Biosecurity procedures for mortality drop-off and pick up may exist but compliance may play a 
role increasing risk. 
 
Interestingly, farms that do not have in place 4 or more biosecurity procedures had a higher 
likelihood of testing positive for SVA. Even though we were not able to point out which 
biosecurity measure was most important, we did find a strong effect on whether the more 
biosecurity measures in place, the lower the likelihood of testing positive. The biosecurity 
measures chosen for this assessment were related to personnel entrance to the farms as a proxy of 
the overall biosecurity program of the site.  
 
A variable that showed a protective effect was the one in which the assessment of farm personnel 
was assessed after loading pigs. Our rationale was to assess whether loading crews or farm 
personnel participating in the loading process had a specific procedure after the loading process to 
minimize the risk of pathogen transmission since contact with a pig truck would occur. Here the 
association found highlights that there is a protective effect if personnel stayed at the farm after 
loading pigs. Such association cannot be fully explained from a mechanistic standpoint. 
 
Overall, this study highlights that SVA is present in the US swine industry at levels that are low. 
It was expected to find positive farms in hog producing states; however, the low number of positive 
pig farms in the top three producing states was unexpected. In addition, risk and protective factors 
were identified despite the low number of positive farms. Still, factors identified highlight the 
importance of rendering, personnel related biosecurity measures and farm type.  


