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Statement of the problem 

There are several well-established population-based sample types such as processing 
fluid (PF), family oral fluid (FOF), and tongue tips (TT) to monitor PRRSV activity in 
suckling pigs (Almeida et al., 2020; Baliellas et al., 2021; Lopez et al., 2022; Lopez et al., 
2020; Machado et al., 2022; Vilalta et al., 2018). These samples target the suckling piglet 
sub-population and thus are not designed to establish the true PRRSV prevalence status 
in the breeding herd. Undetected PRRSV in the breeding herd poses a great challenge 
to the success of virus elimination programs. Re-emergence of the same PRRSV strain 
is usually found in the process of PRRSV elimination after outbreak (Linhares et al., 2014) 
and some reports even documented PCR-positive processing fluids (PF) and family oral 
fluid (FOF) after 11 consecutive PCR-negative results (Almeida, 2019). 

Since the sampling approaches in farrowing may result in not identifying PRRSV-positive 
sows, an effective and practical tool to directly sample the sows is needed.  Commonly 
used sample types for sows to detect various pathogens include serum and tonsil 
scraping (Nielsen et al., 2005; Tousignant et al., 2017; Wills et al., 2003) and occasionally, 
oral fluid (OF) (Brent Pepin, 2015; Pol et al., 2017). All such samples can be used to 
detect PRRSV at different prevalence levels and infection status. Tonsil scrapping 
provides superior herd sensitivity compared to serum and other sample types for 
detecting long-term PRRSV carrier pigs, most likely due to virus replication in tonsils at 
this phase of infection (Horter et al., 2002). However, serum and tonsil scraping are time 
consuming and labor intensive for large screenings, especially in a low prevalence 
scenario. Moreover, both methods require restraining of the sows, which causes stress 
impacting animal welfare. Oral fluid (OF) is often used for population-based sampling 
purposes (Henao-Diaz et al., 2020; Pol et al., 2017) and very few reports documented its 
use in individual sows, showing a wide variation of success rate, from 14.6% to 67.4% 
(Brent Pepin, 2015). 

We developed a novel tonsil oral scraping (TOSc) method which collects fluids from the 
oral cavity and tonsillar area. The method was developed using local supplies (Figure 1) 
by adapting a similar sow sampling method used for the test-and-removal of sows 
infected with African swine fever virus (ASFV) in China (Li, 2022). Samples can be taken 
from each sow in under one minute, with or without snaring/restraining. Our preliminary 



data from an acutely infected farm in Minnesota showed that the TOSc samples had a 
100% positivity with lower average qPCR Ct values of PRRSV, compared with 73.3% 
positivity of traditional tonsil scrapings, and 10% positivity of serum for 30 matched sows. 
The sampling took place 4 weeks after infection. 

 

 

Figure 1. TOSc collector prototype adapted by our group; Figure 1A provides details of 
the equipment used to create the head of the collector while Figure 1B shows the entire 
TOSc collector. 

 

Objective(s) 

The objective of this study was to compare the new TOSc sample type with serum, oral 
fluid, and tonsil scrapings in terms of probability of PRRSV detection and Ct values with 
sows at different time points post whole-herd exposure. 

 

Methods 

1. Study design. 

This was a prospective study that followed gestating sows after a herd closure and 
homogenization to eliminate PRRSV. At each collection point the probability of PRRSV 
detection and Ct values were compared between TOSc, serum, OF, and tonsil scrapings; 
the four samples were taken from each sow. 

2. Materials and methods 

Farm selection:  A naive herd seeking PRRSV elimination after the outbreak was 
selected. Whole-herd exposure with live virus inoculation (LVI) was carried out one month 

A 

B 



before the first sampling point. Sixty-eight sows were selected in gestation and sampled 
for the study period.  

Sampling frequency:  The sows were sampled at three different time points; the four 
sample types were collected from each sow at one month, two months, and three months 
after whole herd exposure to live virus. 

Diagnostic testing:  All samples were collected by study collaborators, chilled, and 
shipped on ice to the Iowa State University Veterinary Diagnostic Laboratory (ISU-VDL) 
and were tested at the Research and Development Laboratory for PRRSV RNA by qPCR.  

Data analysis:  The data were entered into the R program (R Core Team, 2019). 
Descriptive statistics was used to report the frequency of PRRSV RNA detection and Ct 
values by qPCR in each sample type. Tonsil scraping was used as the reference standard 
for comparison. A Logistic regression model was used to reveal the probability of 
detecting PRRSV RNA in TOSc, OF, and serum. 

 

Preliminary results 

As shown in Table 1, one month following LVI, there was no significant difference in 
detection rate between TOSc and tonsil scraping, however there was a significant 
difference between TOSc and oral fluid or serum sample detection rates.  Samples 
collected two months following LVI showed a significant difference in PRRSV RNA 
detection between TOSc and all other sample types (tonsil scraping, oral fluid, and serum; 
Table 2).  Similar to the results in Table 1, the 3rd month after LVI indicated a significant 
difference in detection between TOSc and tonsil scraping, however no significant 
difference between TOSc and oral fluid or serum sample detection rates. 

 

Table 1.  Differences in PRRSV detection rate and Ct values by PRRSV RNA qPCR analysis for 
serum, tonsil scraping, TOSc (tonsil oral scrapings), and oral fluid samples collected at 1 month 
post-LVI. 

1 month post-LVI Serum Tonsil Scraping TOSc Oral fluid 

Detection rate [95% CI] 13.2% 
[5.9-27.1%]a 

85.3% 
[71.2-93.2%]b 

66.3% 
[50.9-78.7%]b 

8.8% 
[3.3-21.9%]a 

Ct value average and 
range (lowest-highest Ct) 

35.6 
[31.4-38.8] 

33.4 
[26.8-39.9] 

35.7 
[32.3-39.8] 

38.9 
[37.6-39.9] 

  



Table 2.  Differences in PRRSV detection rate and Ct values by PRRSV RNA qPCR analysis for 
serum, tonsil scraping, TOSc (tonsil oral scrapings), and oral fluid samples collected at 2 
months post-LVI. 

2 months post-LVI Serum Tonsil Scraping TOSc Oral fluid 

Detection rate [95% CI] 12.1% 

[6.2-22.4%]
a
 

74.2% 

[62.4-83.3%]
 c

 

40.9% 

[29.8-53.1%]
b
 

8.0% 

[3.0-19.5%]
 a

 

Ct value average and 
range (lowest-highest Ct) 

36.0 
[30.9-38.9] 

34. 7 
[28-39.6] 

33.9 
[30.5-39.8] 

37.9 
[35.5-39.5] 

 

 
Table 3.  Differences in PRRSV detection rate and Ct values by PRRSV RNA qPCR analysis for 
serum, tonsil scraping, TOSc (tonsil oral scrapings), and oral fluid samples collected at 3 months 
post-LVI. 

3 months post-LVI Serum Tonsil Scraping TOSc Oral fluid 

Detection rate [95% CI] 9.84% 
[3.6-24.1%]a 

29.5% 
[17.2-45.7%]b 

3.28% 
[0.5-16.9%]a 

17.86% 
[5.9-42.6%]ab 

Ct value average and 
range (lowest-highest Ct) 

36.9 
[32.5-39.5] 

29.9 
[29.7-30.2] 

32.7 
[25.3-37.1] 

37.7 
[36.8-39.1] 

 

Discussion (how results can be applied by practitioners) 

The PCR results from TOSc samples were not different from tonsil scraping. The PCR 
positivity of TOSc was significantly and numerically higher than oral fluid and serum at 
the first month following LVI, which is consistent with our previous findings. However, at 
the following two timepoints, there was a significant difference between TOSc and tonsil 
scraping. This is probably due to the fact that TOSc were collected when the sows were 
restrained and their mouth held open. This change in protocol aimed to meet the farm’s 
requirement to shorten collection process and reduce the stress of the pregnant sows. 
However, this might reduce abrasion between TOSc and tonsillar area and decrease the 
amount of tonsillar material collected, thus reducing the detection rate. 

As a next step, we will compare the effect of restraining and other factors that might affect 
the best practice of TOSc sampling. 

 
Project timeline 

The project is under the expected timeline and budget. The data analysis and the final 
report are expected to be completed before April 14, 2024. 
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