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Low to intermediate vaccination 

coverages make vaccine-escape 

variants more likely to appear.

Who is more likely to 
generate a vaccine
escape variant, if
infected?  

Unvaccinated:
higher viral load

Vaccinated:
higher selection

Main Results:
• Depending on the

evolutionary ratio…
• Either intermediate

vaccination levels maximise
the escape pressure

• Or an unvaccinated
population is the most
likely to generate escape 
variants

Maria A. Gutierrez and Julia Gog. Dept. of Applied Mathematics and Theoretical Physics, University of Cambridge

Vaccinated individuals
do so with

probability 𝒑𝑽 = 𝜽𝑬𝒑𝑼

If infected, generates an
escape variant with

probability 𝒑𝑼

𝑃 = 𝑝𝑈(𝑁𝑈 + 𝜃𝐸𝑁𝑉)
Cases in 

unvaccinated
Cases in 

vaccinated

Escape Pressure Single-strain SIR model with c% vaccinated

Final Size Analytical Solution

Vaccines
Reduced susceptibility 𝜽𝑺,

reduced infectivity 𝜽𝑰,
no waning, no change in 

the infectious period.
Probability that an escape variant appears

Lambert W-function

𝜽𝑬 =: evolutionary ratio, measures the
vaccine within-host evolutionary effects

vaccinated

unvaccinated

We do not know!

𝑅𝑒 = 𝑅0(1 − 𝑐 1 − 𝜃𝑆𝜃𝐼 )
Initial effective R-number

Escape Pressure

Red curve: vaccination level that 
maximises the escape pressure
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