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Should I vaccinate?

Porphyre et al. PLOS ONE (2013)

In disease-free countries, the decision may be difficult…



Should I have vaccinated?

Knight-Jones et al. Scientific Reports (2016)

And in endemic countries the problem is often no easier…



Overview

• Vaccine models that investigate:

– Vaccine efficacy

– Vaccine selection



Vaccine efficacy



How well will my vaccine work?

• What do vaccines do?

– Increase protection against infection / disease

– At herd level, reduce individual exposure to FMDV 
because of fewer infected individuals

– At a metapopulation level, reduce herd exposure 
to FMDV because of reduced virus excretion from 
vaccinated herds



Will the vaccine protect against disease?

Spearman Brit J Psych (1908)
Kärber, N-S Arch Ex Path Ph (1931)

PD50 test: 5 animals at a full dose, 5 at 1/4 dose, 5 at 1/16 dose



Will the vaccine protect against disease?

Reeve et al. Vaccine (2011)



Will the vaccine protect against disease?



Will the vaccine protect against disease?



Predicting protection for a titre of 1

Expected
Percentage
Protection



Predicting protection for a titre of 1

Willems et al. Vaccine (2012)



Will the vaccine protect against disease?



Will the vaccine protect against disease?

Jamaliah Senawi, UoG/Pirbright PhD student



Will the vaccine protect against disease?



Will the vaccine protect against disease?



But what about (sub-clinical) infection?

Gonzales et al. Vaccine (2014)



But what about (sub-clinical) infection?

Miriam Casey PhD Thesis (2016)

Date of reported 

outbreak

Spring 2011 August 2011 July 2012 June 2013

Herd managers’ 

perception of 

outbreak severity

Mild Severe Less severe Unknown

Number of animals 

in herd at time

100 96 96 51

Number of animals 

with photographic 

evidence of lesions 

or lesion material 

submitted to WRL

NA 18 10 7

Serotype O SAT2 SAT1 A

Predicted infection 

status model 2B

Uninfected = 35

Infected = 65

Uninfected = 6

Infected = 90

Uninfected = 23

Infected =73

Uninfected = 16

Infected = 35



Why should we care?

Matthews et al. PNAS (2013)



How do we induce it?

Rate of infection per  FMDV infectious (TCID50) aerosol  

Rate LCL UCL

Infection 0.027 0.016 0.045

Disease 0.005 0.003 0.009

50% cow infectious dose (TCID50) 

Dose LCL UCL

Infection 1.4 1.1 1.6

Disease 2.1 1.8 2.3

Gonzales et al. EUFMD (2014)



Does it help when we do?

Chis Ster et al. Epidemics (2012)
Gonzales et al. Vaccine (2014)



Does it help when we do?

Colenutt et al. Vet Microbiol (2016)



Willems et al. Vaccine (2012)

Does it help when we do?



Vaccine selection



What vaccine should I use?

• Cross-protection challenge trials

• r1 values to measure cross-reactivity
– or just VNT / LPBE / CFT titres

• Sequence-based prediction



What vaccine should I use?

Brehm et al. Vaccine (2008)



What vaccine should I use?

Reeve et al. PLOS Comp Biol (2010)



What vaccine should I use?

Reeve et al. PLOS ONE (2016)



What vaccine should I use?

Harvey et al. PLOS Pathogens (2016)



What vaccine should I use?

Łuksza and Lässig Nature (2014)



What vaccine should I use?

Łuksza et al. WHO Influenza VCM technical report (Sept 2016)



What vaccine should I use?

Łuksza et al. WHO Influenza VCM technical report (Sept 2016)



Gaps?

• A better understanding of:

– the serological assays themselves
• and their relationship to protection
• especially in the sense of cross-protection

– the importance of sub-clinical infection in the 
epidemiology of endemic disease

– factors affecting viral clade survival
• and their implications for vaccine choice

• More sequence (and serological) data on 
circulating strains, especially in Africa
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Vaccine matching: why should it be considered 
an important tool for the control of foot-and-
mouth disease
• https://eufmd.rvc.ac.uk/course/view.php?id=87

Vaccine performance: how to evaluate 
effectiveness of FMD vaccines in the field?
• Wednesday 9th November - 4.00 pm (EAT)/3 pm (CEST)
• http://fao.adobeconnect.com/earln_vaccineperformance/
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