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or... 
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What our current models are really saying 

 while we’re not listening! 
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Conclusions and Recommendations 
 

• Conclusions: 
 - Challenge-free PD50-based batch acceptance 

requires not just a serological threshold, but a 

measure for acceptance of the model itself 

 - While it is possible to rank assays in order of 
 preference, they can predict protection better in 

combination than individually 

 • Recommendations: 
 - A more detailed model of the assays themselves 

must be built to understand when results can and 

cannot be relied on 

 - Sera from challenged animals should continue to 

be actively promoted for testing of novel assays 

 

Existing serological models 
 

Existing serological models 
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Existing serological models 
 

Existing serological models 
 

In particular this bit! 
 

Existing serological models 
 

• It says a titre of 1 (log titre of 0) 
 - i.e. lower than the lowest titre we actually 

measure in practice 

 • is 75% likely to be protective 
 

Existing serological models 
 

• It says a titre of 1 (log titre of 0) 
 - i.e. lower than the lowest titre we actually 

measure in practice 

 • is 75% likely to be protective 
 

Existing serological models 
 

Existing serological models 
 

• A titre of 1 is 75% likely to be protective... 
 • When we consider that this is the result we 

get from the unvaccinated controls, we can 

see that this is unlikely to be true! 
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Does it matter in practice though? 
 

Predicting protection from vaccinated animals 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

Adding in the controls... 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

Ultimately we don’t care about them though 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

Improving prediction of protection 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

Does it matter in practice? 
 

From 1137 sera... 
 • Ignore controls: 
 - On average, controls predicted to be >25% 

protected 
 • Include controls: 

 - Controls predicted to be 6% protected 
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Predicted protection of controls from serology 
 

Predicting protection of unvaccinated animals 
 

● 
 

● 
 

With controls 
 

Without controls 
 

Does it matter in practice? 
 

From 1137 sera... 
 • Ignore controls: 
 - On average, controls predicted to be >25% 

protected 
 • Include controls: 

 - Controls predicted to be 6% protected 
 • But situation is much worse for individual 

vaccines... 

 

Why not include dose in model?! 
 

Predicting protection using VNT, LPBE and dose 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

It is better than titres across all animals... 
 

Predicting protection using VNT and LPBE 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

But problems with over-reliance on dose... 
 

Predicting protection of vaccinates using VNT, LPBE and dose 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

... makes the problem worse for vaccinates 
 

Predicting protection of vaccinates using VNT and LPBE 
 

● 
 

● 
 

Unprotected 
 

Protected 
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Does it matter in practice? 
 

However, this just tells us that while we may 

have assays that will work - and do work in 

practice in some regions in a suitable 

regulatory framework - we have to be careful 

 about applying them without sufficient 
 attention in new situations. 
 

And now some good news... 
 

ELISA 
 Predicting protection of vaccinates using ELISA 

 

● 
 

● 
 

Unprotected 
 

Protected 
 

VNT 
 Predicting protection of vaccinates using VNT 

 

● 
 

● 
 

Unprotected 
 

Protected 
 

ELISA + VNT 
 

Predicting protection of vaccinates using VNT and LPBE 
 

● 
 

● 
 

Unprotected 
 

Protected 
 

ELISA + VNT 
 

• Combining assays allows us to improve the 

predictive power of our models 

 • Not surprising when we consider that 
 different assays may measure subtly (or 

 grossly!) different aspects of the overall 
 picture 
 



Appendix 25 

Open Session of the EuFMD: 2012, Jerez de la Frontera, Spain 
 6 

VNT 
 Predicting protection of vaccinates using VNT 

 

● 
 

● 
 

But what’s 

going on 

here? 

 

Unprotected 
 

Protected 
 

Ongoing modelling problems 
 

• Not correctly modelling negative assay 

results? 

 - If we want to incorporate the controls into the 

picture, we have to accurately reflect what is 

actually going on in the individual wells 

 

Conclusions and Recommendations 
 

• Conclusions: 
 - Challenge-free PD50-based batch acceptance 

requires not just a serological threshold, but a 

measure for acceptance of the model itself 

 - While it is possible to rank assays in order of 
 preference, they can predict protection better in 

combination than individually 

 • Recommendations: 
 - A more detailed model of the assays themselves 

must be built to understand when results can and 

cannot be relied on 

 - Sera from challenged animals should continue to 

be actively promoted for testing of novel assays 
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