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Long Term Vision

• Create applications that will assist with clinical decision 
making in the field and will:

• Utilize accurate and relevant data that are routinely
collected in medical and other records (e.g. PigKnows,
PigChamp, MetaFarms, etc)

• Have known accuracy (predictive ability)

• Be deployed to end users as application only if predictive 
ability warrants it



Historical motivation (1997)

“So machines will be dominant in the closed systems, whether it's games, 
or any other world designed by humans.” G. Kasparov



H5 influenza study

• 2,368 sequences collected from literature and 
influenza research database

• Classification based on presence of high-path marker

• Various Machine Learning approaches

• Accuracy

Source: Chadha et al, submitted



High-pathogenic H5 AI Low-pathogenic H5 AI

Source: Chadha Akshay



Performance on Avian Influenza Virus - Excellent

Source: Chadha et al, submitted

~48%



Can we do the same for PRRS: small data

• Outcome
• 30 herds
• Abortion, preweaning and sow mortality over 8 weeks

• Predictors
• Nucleotide sequences organized into 10 distinct clades (variants)
• Demographic and management data

Source: Melmer et al, Prev Vet Med, 2021. Melmer et al, CJVR, 2021



Clinical measure Model RMSE R2 CCC CCC 95% CI 
Abortions RepeatedCV 4.78 0.57 0.57 0.56, 0.58  

GroupedCV 6.20 0.07 -0.12 -0.21, 003 
Sow mortality RepeatedCV 2.26 0.17 0.30 0.28, 0.31  

GroupedCV 2.53 0.05 0.11 0.02, 0.19 
Pre-weaning mortality RepeatedCV 11.32 0.49 0.59 0.58, 0.60  

GroupedCV 17.00 0.09 -0.05 -0.17, 0.06 
 

High impact outbreaks always underpredicted 
No commonalities
Different variants

Source: Melmer et al, Prev Vet Med, 2021. 
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Source: Melmer et al, Prev Vet Med, 2021. 



Demographics DNA: PCA components DNA: Kmers

Source: Chadha A, preliminary data 2021 

Can we predict PRRS severity: large data

~12.5%



Conclusions

• Avian influenza ->99% accuracy 
• Suitable candidate for deployment
• Closed system with “known” rules
• Can perform as good as experts

• PRRS
• Moderate yield in accuracy
• Not a closed system with known rules
• Experts may still perform better than AI 

• understand subtle differences among farms
• Input data accuracy!
• Whole genome
• Data volume for training
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