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Industry Summary:  
This research project assessed the African swine fever virus’s (ASFV) nucleic acid and antibody 
detection in tonsil scrapings, cheek swabs, oral fluids, blood, and some tissues across three 
commercial antibody ELISA assays, two nucleic acid extraction platforms and two commercial real-
time PCR kits. The study used a mildly virulent strain of ASF that was weakened from a very 
virulent strain (Mozambique 78), this allowed for survival of the pigs for >90 days post-inoculation 
(dpi). We also evaluated the impact of a mock co-infection with porcine reproductive and respiratory 
syndrome virus (PRRSV) through use of a modified live vaccine. The positivity rate for viral nucleic 
acid varied widely across sample types with blood and oral fluid being the most reliable. Detection 
of ASFV nucleic acid in blood peaked at days 8 to 21 post ASF inoculation and in oral fluid 1-7 days 
post inoculation.  Buccal swabs and tonsillar scrapings had significantly different rates of detection 
compared to blood and oral fluids. Serum had the positivity rate for antibody detection and was 
significantly different from oral fluids. Antibodies were consistently detectable after 12 dpi. Overall, 
there was an insignificant by consistent trend that the ASFV inoculated group had a higher rate of 
ASFV nucleic acid and antibody detection across kits compared to the ASFV and PRRSV inoculated 
group. Group sample sizes may have limited the ability to statistically detect a difference, but 
further study is needed.  Overall, there were some statistical differences between PCR kit detection, 
no difference in extraction kits, and no difference in serum in the ELISA antibody kits. One kit was 
unable to detect antibodies in oral fluids, nor did that kit’s protocol call for oral fluid use, but two 
other kits were consistent in their detection.  Tests should be used to evaluate herd status and 
repeat testing will be important for reliable surveillance. Antibody detection is the most reliable 
means to detect the status of herds. Contact Dr. Karyn Havas with any questions 
(karyn.havas@pipestone.com). 
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Key Findings:  
• Real-time polymerase chain reaction results  

o Oral fluid and blood samples were the most reliable sample types for nucleic acid 
detection. 

o The percent of samples that were positive varied considerably over the 93 days with 
day 1 to 21 being the most reliable detection period. 

o There were some minor statistical differences between PCR kits and extraction kits 
used. 

• Enzyme-linked immunosorbent assay results 
o Blood had a greater reliability of antibody detection than oral fluids. 
o Detection was most reliable after 12 days post infection. 
o There was no difference significant difference in the ability to detect antibodies against 

ASF in serum, and the Innoceleris and IDScreen indirect oral fluids ELISA showed no 
statistical difference in detection using oral fluids. 

• Co-infection (proxy was vaccination with a PRRS MLV) showed a consistent trend of 
decreased ability to detect viral nucleic acid in all sample types and antibodies in serum 
across all test kits.  

• Antibody detection is a key tool to be used when looking for infections that could have 
occurred up to two weeks prior, particularly in situations with attenuated viruses, where 
detection of the virus is not reliable. 
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Scientific Abstract:   
This study evaluated the detection of African swine fever virus (ASFV) nucleic acid and antibodies 
against ASFV in pigs inoculated with an attenuated strain (MK200) of the Mozambique 1978 
virulent variant. There were two groups of 8 inoculated pigs. The first group was inoculated with 
MK200 and the second was vaccinated with a porcine reproductive and respiratory syndrome 
(PRRS) modified live vaccine of the European type 10 days prior to inoculation with MK200 ASFV. 
There were two control groups of three pigs each, one was inoculated with PRRS MLV and one was 
not. The latter group was cross contaminated with a virulent form of ASFV at day 20 and were 
euthanized. These results were discarded.  
 
Buccal swabs, tonsillar scrapings, oral fluids (individual), serum and blood were collected every 3 to 
7 days over a 93-day period. Ear notches were also taken during the first 11 days and last 10 days. 
All sample types were extracted using two commercial nucleic acid extraction kits and the extracted 
material was tested on two commercially available real-time ASF PCR kits. The serum and oral 
fluids were also tested on five commercial enzyme linked immunosorbent assay (ELISA) kits from 
three companies with one being the Ingenasa ASF ELISA.  All procedures and validation 
confirmation were done following the manufacturers’ directions.  
 
The positivity rate was calculated stratified by group, period, sample type and diagnostic kits. For 
purposes of this study, we assumed all animals were positive for the duration of the 93 days for 
nucleic acid testing and evaluated serum and oral fluids after day 7, 12 and 16/17 dpi. We 
confirmed that the assays properly classified known negative samples as well.  These included all 
day 0 samples for Group 1 and 2, day 10 from Group 2 prior to ASFV inoculation and all control 
group samples were used. The 95% confidence intervals for proportions were calculated using the 
Wilson interval for sample sizes <50 and the Agresti-Coull interval for samples ≥ 50.  Agreement 
between kit results was evaluated using the Brennan & Prediger method to control for prevalence 
and bias. All data analysis was performed in STATA IC 16.1 (STATA Corp, College Station, Texas). 
Data was stored in Microsoft Excel files (Microsoft, Redmond, Washington). 
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This study showed that ASFV nucleic acid was detectable from day 1 to 93 in all sample types and 
antibodies were detectable from day 6 to 93 in all sample types. The number of animals that had 
viral nucleic acid detected decreased over time, but this differed with sample type. Oral fluids had 
the best period of detection from day 1 to 7 in Group 1 with a percent positivity of 83.3% and in 
Group 2 of 36.8% (MagMax Core extraction and IDEXX REALPCR™ ASFV DNA TEST). Blood 
samples had a high positivity rate of 85.2% (IDEXX RealPCR™ DNA/RNA Magnetic Bead extraction 
and IDVet PCR) from day 8-21 in Group 1 and of 60.7 (IDEXX RealPCR™ DNA/RNA Magnetic Bead 
extraction and IDEXX REALPCR™ ASFV DNA TEST) in Group 2. There was no combination of 
extraction and PCR kits that returned a significantly higher positivity rate over time and sample 
type but using the measure of highest positivity rate alone, the MagMax Core extraction with the 
IDEXX REALPCR™ ASFV DNA TEST gave the highest values. Antibodies were detectable from day 6 
to 93 with high rates of sensitivity in blood for Group 1 after 14 days post infection (>90%) and 80% 
for Group 2. The level of detection was lower in oral fluids and the Ingenasa ELISA only classified 
one oral fluid sample as positive.  There was no statistical difference in the kits rates of positive 
detection, but the highest positivity rate was consistently returned by the Innovative Diagnostics 
IDScreen ELISA assays.   
 
There was a consistent trend between groups 1 and 2 where the positivity rate dropped in the PRRS 
vaccinated group among all sample types with the PCR and in ELISA when using blood. Confidence 
intervals did overlap, which may suggest there is no real difference, or that we were constrained by 
the sample sizes and are unable to tell if this trend is real or not. 
 
Attenuated ASFV variants are common today due to vaccine development and field trials.  It is clear 
that we can detect viral remnants for up to 93 days in a variety of tissues, although oral fluids does 
do best in the long term and blood in the short term.  Co-infections with other viruses, mimicked 
here by a PRRS MLV, showed a consistent trend of a lesser ability to detect, but did have 
overlapping confidence intervals, meaning the trend may be an artifact between groups. A future 
study should evaluate co-infection with a pathogen and not a vaccine strain to elucidate a 
difference. 
 
Early detection of attenuated viruses will require consistent ongoing testing within a system and a 
positive result should classify the herd as positive and not just a singular animal since animal level 
testing is inconsistent. Antibody testing of animals that have been in a location for greater than 14 
days when coupled with robust biosecurity protocols may be the best combination of assets to 
ensure a herd is not infected with an attenuated virus. 
 
Introduction: 
African swine fever (ASF) is a threat to the national herd and industry. The risk of importation into 
the United States through various sources is concerning and cost-effective, rapid, and reliable 
diagnostics are needed to support case investigations and surveillance, not just for early detection, 
but for continuity of business and proof of disease freedom in business compartments.  
 
Currently approved samples for testing pigs for the ASF virus include serum, tonsil scraping, blood, 
tonsils, lymph nodes, spleen swabs and spleen (Veterinary Services, 2019). Oral fluids are another 
sample that has been proven efficacious and non-invasive for many non-regulatory diseases. Grau 
et. al (2015) reported that ASF was detectable prior to clinical signs and when only one of the 
animals in the pen is infected (Goonewardene et al, 2021), meaning that oral fluids samples could 
potentially be used for early detection. Oral fluids have been shown to be capable of detecting 
antibodies and pathogen nucleic acid for diseases endemic to the United States, such as porcine 
reproductive and respiratory syndrome virus, porcine circovirus-2, and swine influenza (Prickett, 
2008; Detmer, 2011). It is estimated by Beemer et al (2019) that oral fluids would reduce sample 
sizes and resources requirements significantly, by up to 40%. Currently there are a number of U.S. 
National Animal Health Laboratory Network labs that routinely run oral fluid samples based on 
their website information for endemic disease diagnosis and detection for farmers and industry 
(https://vetmed.iastate.edu/vdpam/research/disease-topics/swine/oral-fluids; 
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https://www.vdl.umn.edu/submission-guidelines/oral-fluids; 
http://vmdl.missouri.edu/moleculardiagnostics/ 
porcine-reproductive-and-respiratory-syndrome-virus-prrsv-pcr/; 
https://vetmed.illinois.edu/wp-content/uploads/2014/11/Full-VDL-fee-schedule.pdf) and others 
prove the utility of the sample in commercial farming operations as well. 
 
Yet, there is little understanding about temporal dynamics of ASF viral nucleic acid and antibody 
detection in oral fluids and how that compares to more traditional sample types. Guinat et al 
completed a study in 2014 showing the shedding dynamics of ASF in pigs infected with the highly 
pathogenic Georgia 2007 strain, but due to the high mortality, they were limited in evaluating the 
long-term dynamics that may occur with potential survivor pigs. Further the study was not able to 
evaluate antibody responses satisfactorily; only one pig developed antibodies before death. Antibody 
detection is critical given the fact that some pigs do survive the circulating genotype, albeit not 
many, future pandemics may involve less virulent strains, and the US has large movements of 
many types of pigs including heritage breeds, show pigs, and feral swine. To date, a handful of 
studies have shown that ASF antibodies are detectable in oral fluids (Guinat et al, 2014; Mur et al, 
2013; Giménez-Lirola et al, 2016), but a larger long-term robust study is needed to understand the 
temporal nature of the antibody shedding relative to viral nucleic acid shedding and to compare 
sample types and commercial kits in their ability to detect antibodies. To use oral fluids for 
surveillance of ASF viral nucleic acid detection and antibody detection will require a better 
understanding of all these dynamics and relationships and how they compare to traditional sample 
types to be adopted and applied.  
 
Even virulent ASF has endemic differential diagnoses, one of which is porcine reproductive and 
respiratory syndrome virus (PRRSV). Surveillance and farm level diagnostic testing for PRRS in the 
United States is often done using oral fluids and the sample has been thoroughly evaluated and 
adopted for that purpose (Prickett et al, 2008a; Prickett et al, 2008b; Kittawornrat et al, 2010; 
Bjustrom-Kraft et al, 2018). The impact of ASF viral and antibody shedding during a co-infection is 
unknown.  PRRSV is already well validated and is globally present, providing an excellent choice of 
viral co-infection to evaluate changes in ASF viral nucleic acid and antibody shedding.  
 
The purpose of this study is to understand the dynamics between ASF viral nucleic acid and 
antibody shedding in various sample types and across various commercial kits as well as to 
evaluate the impact of a common co-infection, PRRS. This will aid those in regulatory veterinary 
medicine in their decision making around ASF detection and surveillance should an outbreak ever 
occur on US soil. 
 
Objectives:   
1. Evaluate the detection dynamics of African swine fever (ASF) viral nucleic acid and antibody in 

blood, serum, tonsil scrapings, oral swabs, and oral fluid samples from individual animals with 
no comorbidities. 
 

2. Evaluate the detection dynamics of ASF viral nucleic acid and antibody in blood, serum, tonsil 
scrapings, oral swabs, and oral fluid samples from individual animals that are infected with 
porcine reproductive and respiratory syndrome (PRRS). 

 
Materials & Methods:   
 
The Pipestone Institutional Animal Care and Use Committee approved this study 
 
All pigs used in this study were approximately 12 weeks old, 35 kilograms, were unvaccinated for 
classical swine fever and PRRS, and were from PRRS negative farms.  All pigs were acclimated for 
five days prior to the start of the study and were exposed to oral ropes during this period.  There 
were four groups of pigs in this study. Group 1 was inoculated intramuscularly with the MK200 
attenuated strain of the African swine fever genotype 8 Mozambique 78 strain (8 pigs).  Group 2 was 
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vaccinated with a modified live vaccine made from a European subtype of PRRS and ten days later 
was inoculated intramuscularly with the MK200 attenuated strain (8 pigs). Group 3 included six 
pigs, three pigs were not inoculated with ASF or vaccinated for PRRS using a European subtype 
vaccine and three pigs were inoculated with ASF but was vaccinated against PRRS using the 
European subtype modified live vaccine.  
 
All animals had oral fluids, whole blood, serum, buccal swab, and tonsillar scraping collected on 
Day 0 and throughout the study.  Group 2 had a repeat set of baseline samples collected on day 10 
before ASF inoculation as well. Subgroups pigs from each group were sampled each day for the first 
ten days, weekly, out until day 60 and then every 10 days until day 90 of the study. In addition, ear 
notches were taken 3 days post ASF inoculation and tissue samples were collected at the end point 
of the study. 
 
All samples, but serum, were evaluated using two commercially available extraction kits, the 
Thermofisher MagMax CORE extraction kit and the IDEXX RealPCR DNA/RNA™ Magnetic Bead 
extraction kit. Two extractions were performed on each sample and then the sample was tested for 
ASFV using the commercially available PCR kits from Innovative Diagnostics (IDVet) and IDEXX. 
The IDVet PCR used exogenous extraction controls which were included in the lysis buffer prior to 
extraction. The IDEXX REALPCR™ ASFV DNA TEST used an endogenous extraction control, no 
additional primers were added to the assay. The serum and oral fluids were also tested for 
antibodies against ASFV using enzyme linked immunosorbent assay (ELISA) kits from Ingenasa 
(Eurofin), Innoceleris and IDVet’s IDScreen assays for ASFV antibodies.  The Ingenasa ELISA is an 
indirect ELISA. IDVet has a separate IDScreen kit for oral fluids (indirect ELISA) and serum 
(competitive ELISA). Innoceleris had the same kit for both sample types and used an indirect ELISA 
technique, but with different cut-off points for each sample type. Assays were run as per 
instructions sent and valid assay results are presented. Extractions were performed on the 
KingFisher Flex and the real-time PCR thermocycler was a BioRad CFX 96. The automatic threshold 
was used to determine the cut-off for a positive sample on the BioRad CFX 96. When the threshold 
cut-offs were visually evaluated, if the baselines of the amplification curves crossed the 
automatically set up threshold, the threshold was set to 5% of the value of the plateau of the 
positive amplification control, and if the baseline crossed the 5% threshold 10% cut-off was used. A 
positive assay was one where the cycle threshold (Ct) was less than 40 and greater than 15, the 
amplification curves were normal, and where the control Ct values met the manufacturer’s cut-off 
requirements.  
 
The positivity rate and associated 95% confidence intervals for each of the PCR kits were evaluated 
from day 1-7, 8-21, 22-42, 43-63, and 64-93. and for the ELISA antibody kits after 7, 12, 16 (Group 
2) or 17 (Group 1) dpi.  Evaluation of the control samples was done by calculating the percent 
positive and the associated 95% confidence intervals. These samples were from the control group 
baseline results from the day of ASF inoculation for Groups 1 and 2 For the 95% confidence 
intervals the Agresti-Coull interval was used for sample sizes greater than or equal to 40 and the 
Wilson interval for sample sizes less than 40 (Brown, Cai, DasGupta, 2001). Agreement between the 
test kits stratified by extraction kits were evaluated using the Brennan & Prediger inter-rater 
agreement, which adjusts for bias and prevalence (Byrt, Bishop, and Carlin, 1993; Gwet, 2004). The 
agreement scale defined by Landis and Koch (1977) was used to categorize the agreement statistics 
as follows: <0.00 (Poor); 0.00-0.20 (Slight); 0.21-0.40 (Fair); 0.41-0.60 (Moderate); 0.61-0.80 
(Substantial); and 0.81-1.00 (Almost perfect). All statistics were completed in STATA 16.1 IC and 
data was kept in Microsoft Excel version 16.52. 
 
The three pigs inoculated with ASF but not vaccinated with PRRS were contaminated with a 
virulent ASF strain around day 20 and data from them was excluded after day 20. Agreement 
between kits and extraction methods stratified by commercial kits and between sample types was 
completed using a prevalence and bias weighted kappa.  
 
Results:   
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ASFV nucleic acid detection 
The positivity rate changed over time and sample type, as well as by group (See Figures 1 and 2). As 
for earliest points of detection, the MagMax Core extraction with the IDEXX REALPCR™ ASFV DNA 
TEST detected ASFV in blood in two out of three pigs on 2 dpi, and in the oral fluid samples of all 
three pigs on 1 dpi, and in one of three buccal swabs and tonsillar scrapings on 1 dpi. The MagMax 
Core extraction and IDVet PCR categorized one blood sample out of three as positive on 2 dpi, two out 
of three oral fluids samples as positive on 2 dpi, and one buccal swab and one tonsillar scraping 
sample as positive on 1 dpi. Although not significantly different, the combination of extraction and 
PCR kit that most frequently returned the highest positivity rate across time points and sample types 
was the MagMax Core extraction and IDEXX REALPCR™ ASFV DNA TEST. It had the highest 
positivity rate for the overall category for all sample types and for 12 of the 20 time points across 
sample types for Group 1. The greatest detection was noted in the first 1-7 days in Group 1 when 
using oral fluids (83.3%) and in days 8-21 post infection using blood (85.2%). Blood and oral fluid 
samples had significant differences from buccal swabs and tonsillar scrapings in both Group 1 and 2. 
Positivity rates for all samples decreased over time. Nonetheless, animals were detected to have ASFV 
through the entire 90-day period across all sample types. Among all the samples from the control 
groups and day 0 collections, two oral fluid sample from two animals in the control group had a 
positive result when using the IDEXX extraction and IDVet PCR.  This occurred for samples from 20 
and 30 dpi that were tested on the same plate. The Ct values were 37.5 and 38.5. 
 

a.     b.  
 

c.  d.  
 
Figures 1a-d: 1 MagMax Core extraction and IDEXX REALPCR™ ASFV DNA TEST Group 1 (a), IDEXX 
extraction and IDEXX REALPCR™ ASFV DNA TEST Group 1 (b), MagMax Core extraction and IDVet PCR 
Group 1 (c), and IDEXX extraction and IDVet PCR Group 1 (d) Results by day post infection, sample type, 
extraction kit and PCR assay for Pigs Inoculated with MK-200, an Attenuated Genotype 8 African Swine 
Fever Virus. Green squares indicate positive results, tan negative results, and grey squares invalidated 
results. Two IDEXX REALPCR™ ASFV DNA TEST plates were discarded for each extraction type due to 
repeat extractions and included the oral fluid samples in Group 1 from day 38 to 55.  
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a.     b.  
 

c.   d.    
Figures 2a-d: 1 MagMax Core extraction and IDEXX REALPCR™ ASFV DNA TEST Group 2 (a), IDEXX 
extraction and IDEXX REALPCR™ ASFV DNA TEST Group (b), MagMax Core extraction and IDVet PCR 
Group (c), and ), IDEXX extraction and IDVet PCR Group (d) Results by day post infection, sample type, 
extraction kit and PCR assay for Pigs Inoculated with MK-200, an Attenuated Genotype 8 African Swine 
Fever Virus, and a PRRS modified live vaccine. Green squares indicate positive results, tan negative 
results, and grey squares invalidated results. Two IDEXX REALPCR™ ASFV DNA TEST plates were 
discarded for each extraction type due to repeat extractions and included the oral fluid samples in Group 
1 from day 36 to 54.  
 
The IDVet and IDEXX REALPCR™ ASFV DNA TEST assays had moderate agreement for all sample 
types when using the MagMax Core extraction on Group 1 samples and substantial agreement for 
blood when using the IDEXX extraction. For agreement among Group 2 samples, the two assays had 
substantial agreement for both extraction assays across all sample types.  
 
Antibody ELISA results 
 
Figure 3 depicts these results. Innoceleris had lesser reactions provided and the summary of results 
into 7 days post infection and 12 days post infection are the same.  Consistent antibody responses 
were detected starting on day 12 for serum and day 20 for oral fluids in both groups.  In Group 2, two 
pigs showed a limited or no antibody response until day 58 despite testing positive for viral nucleic 
acid as early as day 12. The positivity rate was highest in serum in Group 1 with >90% positivity from 
day 17 dpi, >89% positivity from day 12 dpi, and > 84% positivity from day 7 dpi across kits. The 
highest positivity rate was with the Ingenasa ELISA at >17 dpi (91.2%). Group 2’s serum results 
trended consistently lower although not significantly different with >74% 16 dpi, >71% 12 dpi and 
>69% 7dpi, with the highest positivity rate with the Innoceleris kit at >16 dpi (82.5%). Oral fluid 
samples had the greatest positivity rate at > 17 dpi in Group 1(68.4%) and at > 16 dpi in Group 2 at 
65%, both with the ID Screen indirect ELISA kit. The Ingenasa ELISA had 7 positive serum samples 
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from one animal in Group 3, all other control samples were negative. This animal was positive on the 
Ingenasa ELISA at all sampling after 20 dpi. This was a different animal than was positive by PCR. 
 

a.    b.  

c.    d.   
Figures 3a-d: ELISA assay results on serum for Group 1 (a), ELISA assay results on serum for Group 1 
(b), ELISA assay results on serum for Group 2 (c), and ), ELISA assay results on serum for Group 2 (d) 
Results by day post infection, sample type, and antibody ELISA kit for Pigs Inoculated with MK-200, an 
Attenuated Genotype 8 African Swine Fever Virus (Group 1 and 2), and a PRRS modified live vaccine 
(Group 2). Green squares indicate positive results, tan negative results, and grey squares invalidated 
results 
 
 
There was substantial to almost perfect agreement across kits for serum samples in Group 1 and in 
Group 2. Overall, there was significantly higher agreement in Group 1 serum detection of antibodies 
compared to Group 2, but the significance was not found in the pairwise comparisons.  The best 
agreement came between the IDScreen and Innoceleris kits which had near perfect agreement for 
serum. Oral fluid samples showed similar trends in both groups. There was fair agreement overall with 
poor agreement between the Ingenasa ELISA and the other kits and substantial agreement between 
the IDScreen and Innoceleris ELISAs. 
 
Ear Notch Samples 
 
Ear notch samples were also evaluated, although sample numbers were very low.  In Group 1 positivity 
rates ranges from 6.25 to 18.75 in samples from less than 12 dpi and 14.3% and 37.5 % for sample > 82 
dpi for IDEXX REALPCR™ ASFV DNA TEST and IDVet PCR using the MagMax Core extraction, respectively. 
There was very little consistency in the results.  The variability increased in the PRRS MLV vaccinated 
animals with Larger studies would be needed to further evaluate this sample type, but detection is possible.  
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They were highly variable in their ability to detect ASF viral nucleic acid and that variability increased in 
the PRRS vaccinated animals with 2-3 animals positive at < 12 dpi and 0 to 2 animals >82 dpi depending 
upon PCR and extraction kit (Table 1). 
 
Table 3: Positivity rate of ear notch samples across commercial real-time PCR test and extraction kits among 
pigs inoculated with the MK-200 attenuated Mozambique 1978 strain of African swine fever virus (Group 1) 
and pigs inoculated with MK-200 and vaccinated against PRRS with a modified live vaccine (Group 2) 

 
 
 
Discussion:   
This study evaluated the detection of viral nucleic acid and antibodies against an attenuated ASFV 
variant, MK-200. It highlights the need for antibody testing as a reliable means to detect infected 
herds, although this will not allow for early detection. Early detection of infected herds using real-time 
PCR will require an active surveillance program that has recurring testing on animals with mild to no 
signs of disease. Nucleic acid detection was inconsistent across animals and sample types compared to 
antibody testing. Suggesting that these viruses may be intermittently shed by the infected animals. 
This would require further research. Blood and oral fluid samples from individual animals were the 
most successful samples from this study. Further study is needed to determine if pooled samples or 
pen-level aggregate oral fluid samples could be used. 
 
We mimicked a co-infection in Group 2 by vaccinating the pigs with PRRS MLV vaccine, which 
returned a positive PCR result on day 10 after vaccination for a sub-set of animals, this was the same 
day as the ASF inoculation for that group.  The Group 2 had a consistent trend of lesser nucleic acid 
across all samples and antibody detection in serum, although prevalence of antibody detection in oral 
fluids was about the same between groups. This difference was not statistically different, but detection 
of a difference could be constrained by the sample size. It is not clear why these differences exist and 
what impact vaccination or coinfection with PRRS would have on an attenuated ASF detection. This 
requires further study.  
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Attenuated ASF viruses are circulating globally, and detection of infected animals early is necessary to 
prevent undetected disease spread and catastrophic outcomes for an industry. Consistent ongoing 
testing will be necessary to detect such viruses.  
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