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Assessing the risk of a major epidemic
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Assessing the risk of a major epidemic
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When a pathogen first arrives
in a new population, there are
two possibilities for what

happens next
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Assessing the risk of a major epidemic

O~ —®
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Epidemic Risk: Can be calculated analytically
using “branching processes”
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Susceptible Infected Removed

Assume we start with one infected individual

Denote g, = Prob(no major epidemic starting from i infected

individuals)

Want to find 1 — g,
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Assessing the risk of a major epidemic
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Susceptible Infected Removed

Two possibilities for the next event: infection or recovery

q; = P(infection) X g, + P(recovery) X g,
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Susceptible Infected Removed

Two possibilities for the next event: infection or recovery

g, ~ P(infection) X g% + P(recovery)
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Susceptible Infected Removed

Two possibilities for the next event: infection or recovery

g, ~ P(infection) X g% + P(recovery)
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Initial steps
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Code up stochastic SIR model, and calculate the epidemic risk:

i) Analytically; ii) Using model simulations

Extend the approach to a more complex model



Age structure

qijk,.. = Prob(no major epidemic | i in age group 1, j in age group 2, k in age group 3, ....)
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Time-dependence

q(1,t) = q(2,t + A)B(t)NAL + q(0,t + At)uAt + q(1,t + At)(1 — B(t)NAt — pAt).

d
qc;t(t) =—B1)q:(1)* + (B®) + u())q:(t) — u(®).

— Analytic
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Possible direction for the project?

Infection generation
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Aim 1: Calculate the epidemic
risk for this model!
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Aim 2: Use the model to test a
range of interventions:

- safe burials

- restrictions in hospital

- vaccination

- viral treatment
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