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health agencies and local swine industries. In the United 
States (US), SVA has been linked to a major increase in 
the yearly number of foreign animal disease investiga-
tions (FADI) since 2016 [7]. Aside from vesicular lesions, 
the virus has also been associated with increased neo-
natal mortality and diarrhea in piglets [1–3]. However, 
several aspects of the epidemiology, pathogenesis, immu-
nology, and production impacts of this disease are poorly 
understood.

Diagnostic investigations for SVA are commonly per-
formed by sampling animals individually by collecting 
oral, nasal, and rectal swabs [8], vesicular fluid, blood 
[2], and other tissue samples [2, 9]. However, individu-
ally sampling animals is labor-intensive and stressful; 
therefore, it is not optimal for disease monitoring and 
surveillance. The development of alternative aggregate 
sampling methods, such as oral fluids and processing flu-
ids (PF) has facilitated the detection of pathogens at the 
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Abstract
Senecavirus A (SVA) causes vesicular disease in swine and has been responsible for a rampant increase in the 
yearly number of foreign animal disease investigations conducted in the United States. Diagnostic investigations 
for SVA are typically performed by sampling animals individually, which is labor-intensive and stressful. Developing 
an alternative aggregate sampling method would facilitate the detection of this virus at the population level. In a 
preliminary study, SVA was detected in processing fluids (PF) collected in a breeding herd before and after outbreak 
detection. The objective of this study was to estimate the average number of weeks PF remain SVA-positive after 
an SVA outbreak. Ten farrow-to-wean breeding herds volunteered to participate in this studyby longitudinally 
collecting PF samples after an SVA outbreak was detected and submitting samples for RT-rtPCR testing. The PF 
samples from the 10 farms were SVA-positive for an average of 11.8 weeks after the outbreak. Here, we show that 
testing of PF may be a cost-effective method to detect SVA and help halt its spread in SVA-endemic regions.
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population level [10, 11]. PF samples are comprised of 
the serosanguinous fluid recovered from piglet process-
ing (i.e., castration and tail docking) during the first week 
after birth [12]. This sampling method is commonly used 
in commercial swine production to detect systemic viral 
pathogens, including porcine reproductive and respira-
tory syndrome virus (PRRSV) [11, 13]. Additionally, its 
use has been suggested to help establish the disease sta-
tus of breeding herds undergoing the elimination of wild-
type viruses [14]. Currently, there is scarce information 
regarding the presence of SVA in PF after an outbreak.

A preliminary study reported the presence of SVA RNA 
in PF 11 days before farm staff detected clinical signs sug-
gestive of vesicular disease in one breeding farm [15]. In 
that study, the last SVA-positive PF sample was detected 
over 50 days after the outbreak was initially reported. 
This sustained detection of SVA RNA in processing fluids 
may be linked to long-term disease transmission. Char-
acterizing the detection of SVA in PF would advance the 
epidemiological knowledge of this disease, potentially 
leading to the development of a systematic approach for 
breeding herd status classification, as is currently done 
with PRRSV [14].

The primary objective of this study was to estimate the 
average number of weeks PF remain SVA-positive after 
an SVA outbreak. As a secondary objective, we aimed 
to assess the production losses associated with an SVA 
outbreak.

Methods
Study design and breeding herd eligibility criteria
A cohort of 10 breeding sow farms undergoing an SVA 
outbreak was conveniently selected to participate in this 
study. Sow farms from commercial swine production 
companies or farms managed by veterinary clinics in the 
US were invited to participate in this study. Farm enroll-
ment was dependent on their acceptance.

Number of selected farms
The sample size of 10 sow farms was chosen to have 
95% confidence for estimating the average number of 
weeks-to-negative processing fluids with a margin of 
error of 1.25 weeks, considering a standard deviation of 2 
weeks-to-negative.

Sample and data collection
All samples were collected by farm personnel according 
to protocols being utilized in pre-existing disease surveil-
lance and monitoring programs. Farm staff were asked 
to collect up to four PF samples and store the samples in 
a -20  °C freezer until shipment, with a maximum of 50 
sows/litters being represented per PF in any given week. 
Farm staff were asked to collect PF every two weeks for 
the first four months after the outbreak was detected. 

For months 5 and 6 after the outbreak, farm staff were 
asked to collect once per month—totaling 10 sampling 
weeks per farm in 6 months. PF samples collected before 
the outbreak was detected were also requested for test-
ing when available. All samples were shipped to the Uni-
versity of Minnesota’s Veterinary Diagnostic Laboratory 
(UMN VDL) for testing.

All farms were asked to summarize if herds underwent 
a planned exposure process and share their production 
records electronically for data analysis.

Laboratory testing and classification of SVA status
All PF samples were tested for the presence of SVA RNA 
by reverse-transcription real-time PCR (RT-rtPCR). RNA 
was extracted using a commercial extraction kit (Ambion 
MagMAX-96 viral RNA isolation kit; Life Technologies) 
and a magnetic particle processor (MagMAX Express-96 
magnetic particle processor; Applied Biosystems), fol-
lowing the manufacturer’s guidelines. Although samples 
being assessed with RT-rtPCR are typically considered 
positive when the cycle threshold (Ct) values are 35.99 
or lower and suspect when between 36 and 40 [16], we 
chose to classify any week as positive if at least one sam-
ple collected during that week had a Ct value under 40. 
Due to the decrease in sensitivity caused by aggregating 
multiple litters in one PF sample (due to a dilution effect) 
and since the prevalence of SVA-affected litters could be 
low (further decreasing sensitivity), suspect samples were 
treated as positives.

Statistical analysis
Descriptive statistics from PF testing and the mean num-
ber of weeks-to-negativity with a 95% confidence interval 
were calculated. The 95% confidence interval for the aver-
age number of weeks-to-negativity was calculated with 
a one-sample t-test using the statistical software R [17] 
and the “mosaic” package [18]. Furthermore, production 
data shared by participating farms was graphically and 
descriptively summarized to assess the production losses.

Results
General farm information, characteristics, and outbreak 
occurrence date
A total of 10 farrow-to-wean breeding herds volunteered 
to participate in our study: seven belonged to one pro-
duction system, one from a second production system, 
and the other two farms were managed by veterinary 
clinics (Table 1).

One sow farm detected the SVA outbreak in June/2019, 
five farms in August/2020, two in September/2020, one in 
October/2020, and the last in November/2020 (Table 1). 
The month of SVA outbreak detection was defined as the 
month when vesicular disease signs were first observed, 
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and local animal health regulatory authorities conducted 
an FADI to rule out FMD.

PF testing results
A total of 310 PF samples were tested across all 10 par-
ticipating farms. The number of PF samples tested per 
farm ranged from 15 to 85. Farms 1 and 2 had an average 
of 4.3 and 2.1 PF samples tested per tested week, while all 
others had only one tested PF sample per week (Table 1). 
The overall follow-up time ranged from 16 to 30 weeks, 
averaging 22.5 weeks per farm (Table 2).

Five sow farms had SVA-positive PF present before 
clinical signs were evident to the farm staff, with the ear-
liest detection up to three weeks before the FAD investi-
gation (Figs. 1 and 2). The number of SVA-positive weeks 
post-outbreak ranged from 1 to 21, with an average of 
11.8 (95% CI– 8.1, 15.5) weeks across all ten sow farms.

A wide range (1 to 10 weeks) of consecutively negative 
weeks between positives was observed (Table  2; Fig.  1). 
There was also a wide range of weeks with negative 
results after the last positive, ranging from 2 to 18.

Farm-level interventions to control SVA
Aside from the required FAD investigation performed 
in all 10 farms, only one farm (Farm 2) reported 

interventions in response to the outbreak. In this farm, 
mass exposure was attempted eight weeks after the out-
break detection, followed by herd closure to elicit herd 
immunity and decrease within-herd transmission. Briefly, 
the farm veterinarian collected the vesicular fluid from 
SVA-affected animals and mixed it with 500mL of phos-
phate-buffered saline (PBS) solution. The solution was 
kept at -20 °C, and an aliquot was sent to the UMN VDL 
for SVA RT-rtPCR testing, which was positive with a Ct 
value of 17. The SVA solution was then thawed, and sows, 
gilts, and heat-check boars were intranasally exposed via 
nasal cannula using 0.1mL of the solution. All animals 
that did not develop vesicular lesions or did not share the 
same pen with an affected animal were inoculated. The 
remaining SVA solution was used to spray the pen area 
where the gilts were kept.

Impact of the SVA outbreaks on production parameters
The only marked difference in production parameters 
was the weekly pre-weaning mortality (PWM) (propor-
tion of pigs that died in each cohort of weaned piglets) 
during the four weeks following the outbreak in Farm 1. 
The mean PWM for the 52 weeks preceding the outbreak 
was 13.9%; however, PMW increased from 9.1 to 18.1 
and 23% during the initial three weeks after clinical signs 

Table 1  Senecavirus A affected farms characteristics and information on the number of processing fluid (PF) samples and weeks 
tested
Farm ID Farm Size 

(No. of 
sows)

Month and 
year of SVA 
outbreak

No. of 
collected 
samples

No. of weeks 
tested before 
the outbreak

No. of weeks 
tested after the 
outbreak

Follow-up 
time (No. of 
weeks)

No. of 
weeks 
tested

Average No. 
of samples per 
tested week

1 6,000 Jun-19 85 3 26 30 20 4.3

2 6,000 Sep-20 64 6 23 30 30 2.1

3 2,000 Aug-20 22 2 19 22 22 1.0

4 2,000 Aug-20 19 2 19 22 19 1.0

5 2,000 Aug-20 22 3 18 22 22 1.0

6 2,000 Aug-20 22 2 19 22 22 1.0

7 2,000 Aug-20 21 3 17 21 21 1.0

8 2,000 Sep-20 22 5 16 22 22 1.0

9 2,000 Oct-20 18 1 16 18 18 1.0

10 2,600 Nov-20 15 0 18 16 15 1.0

Total — — 310 — — — — —

Average — — — 2.7 19.1 22.5 22.1 1.4

Table 2  Summary statistics of the number of tested weeks and SVA status in processing fluids over time for 10 sow farms undergoing 
an outbreak
Statistic Mini-

mum 
value

First 
Quartile

Median Third 
Quartile

Maxi-
mum 
value

Average Standard 
Deviation

Total follow-up time in weeks 16 21.2 22 22 30 22.5 4.5

No. of followed weeks before outbreak detection 0 2 2.5 3 6 2.7 1.8

No. of followed weeks after outbreak detection 16 17.2 18.5 19 26 19.1 3.1

Last positive week after outbreak detection 1 9.5 11.5 14.7 21 11.8 5.2

Number of negative weeks between positive weeks 1 1.2 2 3 10 2.9 3

Number of negative weeks after the last positive week 2 4.2 6 8.5 18 7.3 5.2
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were identified. The PWM peaked during the fourth 
week at 42.7% and returned to baseline values observed 
before the outbreak around five weeks after the initial 
detection of the outbreak.

Farms 3, 4, 5, 6, 7, 8, and 9 also shared their production 
data, but no marked differences were seen after the onset 
of the outbreaks. Production data from Farms 2 and 10 
was not available.

Discussion
The use of aggregate samples for pathogen herd-level 
assessment is often promoted as a tool to aid during the 
control, monitoring, and disease elimination efforts. This 
study provides evidence that testing PF samples for the 
presence of SVA is a valuable and efficient tool for moni-
toring, surveillance, and determining herd-level SVA 
status. PF samples are commonly collected for PRRSV 
detection in sow farms [11, 13]; therefore, swine veteri-
narians can readily use PF to possibly detect SVA before 
the farm staff detects clinical signs. To the authors’ 
knowledge, this is the first study to report the use of PF 
samples to detect SVA and estimate the number of weeks 
where PF samples remain positive during an outbreak.

We detected SVA-positive PF samples up to three 
weeks before clinical signs were observed on five farms. 
It has previously been reported that SVA can be detected 
in individual-level samples—such as oral and nasal secre-
tions, feces, and serum—1 to 3 days prior to clinical 
onset [8, 19–21], indicating that pigs may be infectious 

before the incubation period is over. Interestingly, our 
results suggest that clinical signs may take weeks to be 
detected after SVA is present and being shed in a sow 
farm, potentially resulting in further undetected within 
and between-herd transmission and disease prevalence 
if contaminated materials and infected pigs are being 
unknowingly moved to different sites. We hypothesize 
that this longer delay in detecting vesicular disease signs 
at the herd level could be due to a low disease prevalence 
in the weeks preceding the outbreak detection, making it 
harder to see vesicle-affected animals. In addition, clini-
cal signs may not be apparent in all cases, further limiting 
detection by farm workers when walking barns to assess 
health. The decreasing trend of the Ct values from weeks 
− 3 to 0 in Farm 1, as shown in Fig.  2, might be due to 
a combination of increasing viremia and shedding lev-
els of recently infected sows and the prevalence of SVA-
affected litters, which would increase the concentration 
of SVA RNA in the pooled PF samples. Conversely, the 
continuous increase in Ct values in the following weeks 
could be due to decreased viremia levels and the preva-
lence of SVA-affected litters, diluting the total SVA RNA 
within the pooled PF samples. However, we note that no 
fixed number of litters is represented in each PF sample 
tested in this study.

It is currently unknown how the dilution effect from 
litter aggregation and pooling affects SVA RT-rtPCR 
results and sensitivity. One previous study reported the 
detection of PRRSV in PF when only one PRRSV-positive 

Fig. 1  Weekly PF SVA status in 10 sow farms before and after outbreak detection. Red = At least one PF sample had an RT-rtPCR Ct value below 36. Yel-
low = At least one PF sample had an RT-rtPCR Ct from 36 to 40. Green = All tested samples were negative. Grey = No samples were tested. The suspect 
results were considered positive in this study, but they are shown here to visualize the variation in results over time
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pig was present in an aggregate sample of 50 litters or 
approximately 600 pigs [22]. Another study estimated 
the probabilities of PF samples testing positive to PRRSV 
to be 43%, 80%, and 95% when a single PRRSV-positive 
piglet was present among 784, 492, and 323 PRRSV-neg-
ative piglets, respectively [13]. Even though such find-
ings support the high sensitivity of the currently available 
molecular diagnostic tools, no similar study has been 
published with SVA. Further work is needed to assess 
the effect of dilution on sensitivity since this might affect 

the interpretation of results from farms in later stages 
of infection or with a previous recent history of SVA 
exposure, where the proportions of positive litters are 
expected to be lower.

The average number of weeks until the last SVA-pos-
itive PF was detected was 11.8 (95% CI– 8.1, 15.5) and 
ranged from 1 to 21 weeks (Farm 4 and Farm 2, respec-
tively). It is unknown whether previous SVA exposures 
may have affected the reported results. Previous SVA 
exposure may elicit some level of herd immunity that 

Fig. 2  Weekly processing fluids SVA RT-rtPCR results by farm, before and after SVA outbreak detection. The reported Ct values are the results from the 
positive sample with the lowest Ct value for any given week. Samples with a Ct = 40 (blue shaded area) represent a week where all tested processing fluid 
samples were negative
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could potentially shorten virus transmission and the 
weeks-to-negative PF. We could not ascertain previous 
SVA exposure in any of the tested farms.

Interestingly, only one farm (Farm 2) attempted mass 
exposure and herd closure to eliminate the disease eight 
weeks after the outbreak was detected. There is a strong 
possibility that mass exposure contributes to the sus-
tained transmission of SVA, which may explain the pro-
longed detection of SVA in PF on this farm. The larger 
number of sows in inventory also may have contributed 
to this prolonged SVA detection, as the time needed for 
SVA to transmit to most animals within a population 
could be longer on larger farms. However, Farm 1 had 
an equal number of sows in inventory, tested a larger 
number of weekly samples than all other farms, and yet 
did not test as consistently positive on weekly testing as 
Farm 2. Therefore, more extended shedding periods may 
be expected when SVA elimination is attempted through 
mass exposure methods.

It is still unclear how many consecutive weeks of SVA 
RT-rtPCR-negative testing are required to achieve opti-
mal confidence that SVA is not being transmitted within 
the farrowing house. Sow farms in this study had a vari-
able number of consecutive negative weeks between pos-
itive results, ranging from 1 to 10 weeks (Table  2). The 
sporadic detection of a pathogen during weekly monitor-
ing using PF samples has also been reported for PRRSV, 
where the pathogen was detected after 11 consecutive 
weeks of negative PF results [23]. These findings should 
be considered if a consistent weaning of SVA-negative 
piglets is desired.

The number of weeks that farms tested negative after 
the last positive test result ranged from 2 weeks on two 
farms (Farms 2 and 7) to 18 weeks on Farm 4 (Fig.  1), 
with an average value of 7.3 (Table 2). However, Farm 4 
showed atypical results as the last SVA-positive PF was 
detected at week 1 after the outbreak. We are uncer-
tain why this farm achieved apparent PF-negative status 
so quickly. However, one possibility is that prior herd 
immunity could have played a role, as has been previ-
ously reported for PRRSV [24]. Additionally, the differ-
ences in follow-up time between farms likely contributed 
to the different number of negative weeks after the last 
positive since positive results could have appeared with 
further testing.

Given that Farm 5 tested PF-positive again after 10 
consecutive negatives, we note that 10 consecutive nega-
tive weeks may not be enough to consider a farm PF-
negative. Regardless, a comprehensive individual animal 
sampling scheme should be implemented at this time to 
increase the probability of SVA detection at lower preva-
lences. Further work is needed to identify potential alter-
native sampling schemes after PF-negativity.

Farms 1, 3, 4, 5, 6, 7, 8, and 9 shared production data 
from before and after the SVA outbreak, but only Farm 
1 displayed marked differences. Previous health issues in 
Farms 3–9 may have masked the effects of the SVA out-
breaks. It is also possible that genetic differences present 
in diverse strains of SVA are responsible for different clin-
ical outcomes (e.g., higher or lower incidence of neonatal 
diarrhea) across outbreaks. PWM from Farm 1 reached 
42.7% in the third week after outbreak detection, quickly 
returning to baseline values from before the outbreak. 
This result is consistent with what has been previously 
reported [3]. Neonatal mortality has been commonly 
reported in some farms during an SVA outbreak, with 
young piglets displaying clinical signs of lethargy, weak-
ness, diarrhea, and sudden death, with pre-weaning mor-
tality as high as 70% [1, 3, 25–28]. The mechanisms that 
cause the reported mortalities are not fully understood.

The results of this study are limited to the 10 par-
ticipating breeding farms, which may not be enough to 
accurately describe the variability of weeks-to-negative 
PF. Notably, not all farms could sample and test with 
the same frequency throughout the entire study period, 
which may have impacted our findings.

Furthermore, we do not have any evidence to recom-
mend how many weekly samples—and the number of lit-
ters aggregated in each sample—are needed to determine 
SVA presence in a farm accurately. Therefore, further 
studies are needed to address this question.

Conclusions
This is the first study reporting the use of PF samples to 
detect and monitor SVA. Practicing veterinarians may 
expect sow farms to detect SVA-positive PF samples for 
an average of 11.8 weeks after an outbreak. In the face 
of an outbreak, we suggest that sow farms should moni-
tor the herd through PF until at least ten consecutive 
RT-rtPCR-negative weeks are achieved if weaning SVA-
negative piglets is desired, given that one of the farms in 
this study tested positive after 10 negative weeks. None-
theless, further studies need to be performed to identify 
other sampling strategies to implement after consistent 
PF-negativity to have high confidence in weaning SVA-
negative piglets. Sow farms at high risk of transmitting 
SVA and high-health herds such as genetic nuclei and 
multipliers should consider testing PF for SVA presence 
and potentially detect the virus even before farm staff 
notices the clinical signs. Routine PF testing can enhance 
biosecurity and decrease the risk of spread to other 
farms.

Acknowledgements
We would like to thank the American Association of Swine Veterinarians 
Foundation for funding this project.



Page 7 of 7Preis et al. Porcine Health Management            (2024) 10:2 

Author contributions
GP and CC wrote the research proposal and contacted swine veterinarians 
for farm enrollment. GP compiled all test results, analyzed the data, wrote the 
initial draft of the manuscript, and prepared all figures and tables. All authors 
reviewed the manuscript.

Funding
This study was funded by the American Association of Swine Veterinarians 
Foundation.

Data availability
The raw data supporting the conclusions of this article will be made available 
by the authors upon reasonable request.

Declarations

Ethics approval and consent to participate
All samples analyzed in this study are a byproduct of tissues removed 
during tail docking and castration of young piglets (piglet processing), 
which is routinely performed in all participating farms. No additional animal 
handling or sampling was requested by the authors of this study. No specific 
authorization was needed in this case, and written consent to participate was 
acquired by the veterinarians.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 29 November 2023 / Accepted: 26 December 2023

References
1.	 Vannucci FA, Linhares DCL, Barcellos DESN, Lam HC, Collins J, Marthaler D. 

Identification and Complete Genome of Seneca Valley Virus in vesicular fluid 
and Sera of pigs affected with idiopathic vesicular Disease, Brazil. Transbound 
Emerg Dis. 2015;62:589–93. https://doi.org/10.1111/tbed.12410.

2.	 Joshi LR, Mohr KA, Clement T, Hain KS, Myers B, Yaros J, et al. Detection of 
the emerging Picornavirus Senecavirus A in pigs, mice, and houseflies. J Clin 
Microbiol. 2016;54:1536–45. https://doi.org/10.1128/jcm.03390-15.

3.	 Canning P, Canon A, Bates JL, Gerardy K, Linhares DCL, Piñeyro PE, et al. Neo-
natal mortality, Vesicular Lesions and Lameness Associated with Senecavirus 
A in a U.S. Sow Farm. Transbound Emerg Dis. 2016;63:373–8. https://doi.
org/10.1111/tbed.12516.

4.	 Wu Q, Zhao X, Bai Y, Sun B, Xie Q, Ma J. The First Identification and Complete 
Genome of Senecavirus A Affecting Pig with idiopathic vesicular Disease in 
China. Transbound Emerg Dis. 2017;64:1633–40. https://doi.org/10.1111/
tbed.12557.

5.	 Sun D, Vannucci F, Knutson TP, Corzo C, Marthaler DG. Emergence and whole-
genome sequence of Senecavirus A in Colombia. Transbound Emerg Dis. 
2017;64:1346–9. https://doi.org/10.1111/tbed.12669.

6.	 Saeng-chuto K, Rodtian P, Temeeyasen G, Wegner M, Nilubol D. The first 
detection of Senecavirus A in pigs in Thailand, 2016. Transbound Emerg Dis. 
2018;65:285–8. https://doi.org/10.1111/tbed.12654.

7.	 United States Department of Agriculture. Calendar Year 2020 Update: FAD 
Investigation Report. 2021. Riverdale, MD: 2021.

8.	 Joshi LR, Fernandes MHV, Clement T, Lawson S, Pillatzki A, Resende TP, et 
al. Pathogenesis of senecavirus a Infection in finishing pigs. J Gen Virol. 
2016;97:3267–79. https://doi.org/10.1099/jgv.0.000631.

9.	 Maggioli MF, Lawson S, de Lima M, Joshi LR, Faccin TC, Bauermann FV, et al. 
Adaptive Immune responses following Senecavirus a Infection in pigs. J Virol. 
2017;92:1–17. https://doi.org/10.1128/jvi.01717-17.

10.	 Turlewicz-Podbielska H, Włodarek J, Pomorska-Mól M. Noninvasive strate-
gies for surveillance of swine viral Diseases: a review. J Vet Diagn Invest. 
2020;32:503–12. https://doi.org/10.1177/1040638720936616.

11.	 Vilalta C, Sanhueza J, Alvarez J, Murray D, Torremorell M, Corzo C, et al. Use of 
processing fluids and serum samples to characterize porcine reproductive 
and respiratory syndrome virus dynamics in 3 day-old pigs. Vet Microbiol. 
2018;225:149–56. https://doi.org/10.1016/j.vetmic.2018.09.006.

12.	 Lopez WA, Angulo J, Zimmerman JJ, Linhares DCL. Porcine reproductive and 
respiratory syndrome monitoring in breeding herds using processing fluids. J 
Swine Health Prod. 2018;26:146–50.

13.	 López WA, Gauger PC, Harmon KM, Holtkamp DJ, Cano JP, Macedo N, et al. 
Probability of PRRS virus detection in pooled processing fluid samples. Vet 
Microbiol. 2021;261:2019–22. https://doi.org/10.1016/j.vetmic.2021.109190.

14.	 Holtkamp DJ, Torremorell M, Corzo CA, Linhares L, Almeida DC, Yeske MN. 
Proposed modifications to porcine reproductive and respiratory syndrome 
virus herd classification. J Swine Health Prod. 2021;29:261–70.

15.	 Preis G, Benjamin N, Corzo C. Detection of Senecavirus A and IgG antibodies 
over time after an outbreak in a breeding herd: a Case Report. 2020 Allen D. 
Saint Paul, MN: Leman Swine Research Abstracts; 2020.

16.	 Resende TP, Marthaler DG, Vannucci FA. A novel RNA-based in situ hybridiza-
tion to detect Seneca Valley virus in neonatal piglets and sows affected with 
vesicular Disease. PLoS ONE. 2017;12:1–10. https://doi.org/10.1371/journal.
pone.0173190.

17.	 R Core Team. R: A language and environment for statistical computing 2022.
18.	 Pruim R, Kaplan DT, Horton NJ. The mosaic Package: helping students to think 

with data. Using R R J. 2017;9:77–102.
19.	 Buckley A, Montiel N, Guo B, Kulshreshtha V, van Geelen A, Hoang H, et al. 

Dexamethasone treatment did not exacerbate Seneca Valley virus Infection 
in nursery-age pigs. BMC Vet Res. 2018;14:352. https://doi.org/10.1186/
s12917-018-1693-8.

20.	 Fernandes MHV, Maggioli MF, Joshi LR, Clement T, Faccin TC, Rauh R, et al. 
Pathogenicity and cross-reactive immune responses of a historical and a con-
temporary Senecavirus A strains in pigs. Virology. 2018;522:147–57. https://
doi.org/10.1016/j.virol.2018.06.003.

21.	 Hole K, Ambagala T, Nfon C. Vesicular Disease in pigs inoculated with a recent 
Canadian isolate of senecavirus A. Can J Vet Res. 2019;83:242–7.

22.	 Vilalta C, Baker J, Sanhueza J, Murray D, Sponheim A, Alvarez J, et al. Effect 
of litter aggregation and pooling on detection of porcine reproductive and 
respiratory virus in piglet processing fluids. J Vet Diagn Invest. 2019;31:625–8. 
https://doi.org/10.1177/1040638719852999.

23.	 de Almeida MN, Corzo CA, Zimmerman JJ, Linhares DCL. Longitudinal 
piglet sampling in commercial sow farms highlights the challenge of PRRSV 
detection. Porcine Health Manag. 2021;7:1–10. https://doi.org/10.1186/
s40813-021-00210-5.

24.	 Linhares DCL, Cano JP, Torremorell M, Morrison RB. Comparison of time to 
PRRSv-stability and production losses between two exposure programs 
to control PRRSv in sow herds. Prev Vet Med. 2014;116:111–9. https://doi.
org/10.1016/j.prevetmed.2014.05.010.

25.	 Segalés J, Barcellos D, Alfieri A, Burrough E, Marthaler D, Senecavirus A. An 
Emerging Pathogen causing vesicular Disease and Mortality in pigs? Vet 
Pathol. 2017;54:11–21. https://doi.org/10.1177/0300985816653990.

26.	 Leme RA, Oliveira TES, Alcântara BK, Headley SA, Alfieri AF, Yang M, et al. Clini-
cal manifestations of senecavirus a Infection in neonatal pigs, Brazil, 2015. 
Emerg Infect Dis. 2016;22:1238–41. https://doi.org/10.3201/eid2207.151583.

27.	 Gimenez-Lirola LG, Rademacher C, Linhares D, Harmon K, Rotolo M, Sun Y, et 
al. Serological and molecular detection of Senecavirus A Associated with an 
outbreak of swine idiopathic vesicular Disease and neonatal mortality. J Clin 
Microbiol. 2016;54:2082–9. https://doi.org/10.1128/jcm.00710-16.

28.	 Baker KL, Mowrer C, Canon A, Linhares DCL, Rademacher C, Karriker LA, et 
al. Systematic epidemiological investigations of cases of Senecavirus A in 
US Swine breeding herds. Transbound Emerg Dis. 2017;64:11–8. https://doi.
org/10.1111/tbed.12598.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1111/tbed.12410
https://doi.org/10.1128/jcm.03390-15
https://doi.org/10.1111/tbed.12516
https://doi.org/10.1111/tbed.12516
https://doi.org/10.1111/tbed.12557
https://doi.org/10.1111/tbed.12557
https://doi.org/10.1111/tbed.12669
https://doi.org/10.1111/tbed.12654
https://doi.org/10.1099/jgv.0.000631
https://doi.org/10.1128/jvi.01717-17
https://doi.org/10.1177/1040638720936616
https://doi.org/10.1016/j.vetmic.2018.09.006
https://doi.org/10.1016/j.vetmic.2021.109190
https://doi.org/10.1371/journal.pone.0173190
https://doi.org/10.1371/journal.pone.0173190
https://doi.org/10.1186/s12917-018-1693-8
https://doi.org/10.1186/s12917-018-1693-8
https://doi.org/10.1016/j.virol.2018.06.003
https://doi.org/10.1016/j.virol.2018.06.003
https://doi.org/10.1177/1040638719852999
https://doi.org/10.1186/s40813-021-00210-5
https://doi.org/10.1186/s40813-021-00210-5
https://doi.org/10.1016/j.prevetmed.2014.05.010
https://doi.org/10.1016/j.prevetmed.2014.05.010
https://doi.org/10.1177/0300985816653990
https://doi.org/10.3201/eid2207.151583
https://doi.org/10.1128/jcm.00710-16
https://doi.org/10.1111/tbed.12598
https://doi.org/10.1111/tbed.12598

	﻿First assessment of weeks-to-negative processing fluids in breeding herds after a Senecavirus A outbreak
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and breeding herd eligibility criteria
	﻿Number of selected farms
	﻿Sample and data collection
	﻿Laboratory testing and classification of SVA status
	﻿Statistical analysis

	﻿Results
	﻿General farm information, characteristics, and outbreak occurrence date
	﻿PF testing results
	﻿Farm-level interventions to control SVA
	﻿Impact of the SVA outbreaks on production parameters

	﻿Discussion
	﻿Conclusions
	﻿References


