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PRRSV Diagnostics –
find the needle in the 
haystack!



PRRSV detection – the diagnostic triangle!

• Prior to sampling – decide strategy

• In the herd and to the laboratory

• In the laboratory

Strategy In the herd In the Lab

What is the goal and budget? Volume of sample Validation of RNA extraction

Consequence of false negatives Time and temperature during sampling Test for inhibition

No of samples Freeze-thaw methods Detection limit and linear range

Type of samples Cross contaminations Ring trials – benchmark to other labs

Strategy (random, targeted,..) Storage temperature and time Consequence of pooling

Interval between samplings Temperature during transport Communication of border-line test results

Number of sample times Information to the lab!
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Lots of data in papers and from experienced wizards
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Strategy: Goal and sample type

Gestation Farrowing unit Nusery pigs

• TTS

• TTS from dead pigs
• PF
• OF/FOF
• Serum

• OF/FOF
• Serum
• (TTS from dead pigs)

From Nicolai Weber LFG with permission

Focus today
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Prevalence of positive weaning age pigs over time during elimination



And they are not evenly distributed
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The diagnostic paradox

To be sure that you detect the few positive pigs you need to:

First: Sample at least one of the positive pigs

AND!

Next: Detect the virus RNA in that sample
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What can possible go wrong
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Challenge: Too expensive to collect and test many serum samples

1: Sample at least one of the positive pigs
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Challenge: Also many FOF samples are needed when the prevalence is low

1: Sample at least one of the positive pigs



Solution: Pooling of samples! – but watch out!

Henry 
Osemeke
Field Epi - ISU

Probability that you
sample the positive pig

Probability that the 
sample test positive 

- Dillution effect

Number of pigs/pools per test-pool

From Nicolai Weber LFG with permission

Number of pigs/pools per test-pool

1: Sample at least one of the positive pigs



Sidestep: PCR basic

1: Sample at least one of the positive pigs

= 1.4 trillion tonnes = 2000 times the yearly global grain production!



Sidestep: PCR basic

For each 10-fold dilution the Ct value increases with 3.3
(if the test has an efficacy of 100 %)

1: Sample at least one of the positive pigs



Serum versus oral fluids (OF) or family oral fluids (FOF)

04-11-2023 171: Sample at least one of the positive pigs

6 Ct



BUT! FOF has been shown to be reliable for mass testing
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Back to pooling – success depends on the Ct value of the positive pig!

04-11-2023 191: Sample at least one of the positive pigs

1:3 1:5 1:10 1:20



The billion dollar question in pooling

How positive is the positive pigs?

04-11-2023 201: Sample at least one of the positive pigs

Lebret et al. 2023



Limited data from Denmark

• Ct values on samples tested at Kjellerup and SSI (no info on pool size)

04-11-2023 211: Sample at least one of the positive pigs

Spyt SSI VLK

Ct min 28 32

Ct max 36 37

Ct middel 35 32

Ct median 35 32

PF

Ct min 22 23

Ct max 42 37

Ct middel 34 31

Ct median 35 32

serum

Ct min 14 25

Ct max 40 36

Ct middel 29 31

Ct median 29 36



The diagnostic paradox

To be sure that you detect the few positive pigs you need to:

First: Sample at least one of the positive pigs

AND!

Next: Detect the virus RNA in that sample
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What can possible go wrong
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Storage of samples
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• PF, OF and serum spiked with an PRRSV-1 virus isolate

• Storage combinations

• 4C for 1, 2, 3 and 7 days

• 4C i 1, 2, 3 for 7 days + at Room Temperature (RT) 1 day

• -20C for 1, 3, 7 and 30 days

• -20C for 1, 3, 7 and 30 days + RT 1 day

• Only serum

• RT for 1, 2, 3 and 7 days

• -80C for 1, 3, 7 and 30 days



Results processing fluids (4C and -20C)
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RT RT RTRT RT RT RT RT



Results oral fluids (4C og -20C)
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RT RT
RT RT

RT RT RTRT



Results serum
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Results serum (-20 C)
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RT RT RT



Results serum (-80C)
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Conclusion on sample storage

• The amount of virus in blood samples stored for one day at room 
temperature decreased significantly

• For PF and OF, the drop was even greater!

• All samples should therefore be kept refrigerated ASAP after collection –
and preferable also during sampling

• PF bags and OF bags should either be sent frozen in a cooling bag or left 
in the refrigerator for thawing

• Storage at 4C can be accepted for shorter periods - no more than 1 day

• Storage at -20C vs -80C showed no difference in the period tested

• 1-2 freeze-thaw cycles do not have significant effect 
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Micowave and heated floors for thawing is absolutely NO GO!!!



A theoretical example for a worse case scenario

• Loss in Ct compared to immediate test of blood from the positive pig
• OF/FOF instead of serum: 6 Ct

• Pooling 1:10 3 Ct

• Wrong storage in herd: 2 Ct

• Thawing at RT for 1 day: 4 Ct

• Total 15 Ct   

• Thus, the viraemic pig should have a viral serum load corresponding 
to a Ct value of 25 or below to test positive (at Ct 40 as cut off)
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Sum up

• Prioritize intensive sampling when the consequence are high

• Many samples are needed at low prevalences
• Use of pooling increase the probability of sampling the positive pig but comes with a 

price!

• The risk of false negative conclusion of weaner pig status can be mitigated by:
• Correct storage of the samples during and after sampling; and during transport

• Repeat the sampling according to the recommendations – at least four consecutive negative samplings

• Make sure to cover all sections – the viraemic pigs may cluster

• Combine serum/FOF with test of dead animals (TTS) – relatively cheap 
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Thank you for your attention

• Thanks to the PRRSV research groups
• KU
• Lise Kvisgaard, Pia Ryt-Hansen, Nicole Goecke, Kasper Pedersen

• SEGES Innovation
• Hanne Bak, Flemming Thorup; Elisabeth Okholm, Metter Fertner

• LFG
• Nicolai Weber, Kristian Møller

• VLK – Anne Grete Hassing, Aid Droce and the rest of the lab folkes

• SSI
• Charlotte Hjulsager
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