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Nasopharynx

Persistent FMDV infection:
Continued presence of infectious 
FMDV in bovine nasopharynx 



Bovine Dorsal Nasopharynx, 35 days post contact exposure
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FMDV vaccine challenge:

Primed antibody response



Primary infection

TONGUE EPITHELIUM

Systemic Generalization
Viremia + Vesicular lesions

Systemic Clearance

FMDV persistence
Nasopharynx/upper respiratory tract

FMDV pathogenesis 
following Tongue 

inoculation
(VACCINATED CATTLE)



Nasopharynx

FMDV

Natural FMDV exposure 
VACCINATED CATTLE

Primed antibody response



Primary infection
Nasopharynx/upper respiratory tract

Systemic Generalization
Viremia + Vesicular lesions

Systemic Clearance

FMDV persistence
Nasopharynx/upper respiratory tract

FMDV pathogenesis 
following Tongue 

inoculation
(VACCINATED CATTLE)



Scenario 1

Tongue inoculation

• 8 vaccinated cattle
• FMDV challenge at 21 dpv
• 100% clinical protection
• 0/8 (0%) FMDV carriers

Scenario 2

Simulated-natural challenge

• 10 vaccinated cattle
• FMDV challenge at 21 dpv
• 100% clinical protection
• 9/10 (90%) FMDV carriers

Real-life example

Two separate studies: same vaccine and challenge virus



• Time from vaccination to challenge

Other sources of variability

• Exposure system



Other sources of variability
• Antigen payload

• Vaccine-dependent?



• The study design determines what conclusions can be 
made

• Be careful if extrapolating information from a study 
that was not designed to answer your specific 
question(s)

• Vaccine performance depends on an interplay of 
multiple factors

• Standardized models are important… But, be careful to 
not over-standardize your model

Conclusions
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