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About Mpox

Past outbreaks – casual close contact –
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https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html

Has not historically reported mpox Has historically reported mpox
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About Mpox

Past outbreaks – casual close contact –

Latest outbreak – sexual contact –

Sexual transmission – dominant 
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The dominant transmission mode

If there are multiple modes of transmission, then the one which is most likely to 
expose you to a transmission event is the dominant mode of transmission.
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Outline
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The SIR model
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The SIR model

Start with many active infections – get many 
new infections
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Sexual contact structure 

Number of contacts ~ power law distributed (long tailed)
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Epidemics on sexual contact network

SIR on sexual contact network – final number of infections is smaller 
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Outline
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What could happen?
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Sexual transmission seeds the casual transmission epidemic
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Modelling – ODEs 
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Modelling – ODEs 
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Two forces of infection – from casual transmission and from sexual transmission
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Two forces of infection – from casual transmission and from sexual transmission

*Calculation of this force of infection is not shown here
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Modelling – ODEs 
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Probability of not getting
exposed to any transmission 
up to time t

=

Two forces of infection – from casual transmission and from sexual transmission

*Calculation of this force of infection is not shown here

*
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Modelling – ODEs 
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Probability of not getting
exposed to any transmission 
up to time t

Probability of not getting exposed to 
any casual transmission events up to 
time t

= × Probability of not getting exposed to 
any sexual transmission events up to 
time t

Two forces of infection – from casual transmission and from sexual transmission

*Calculation of this force of infection is not shown here

*
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Modelling – Results 
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Casual transmission with           can become 
dominant as the epidemic unfolds

Network 1
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Modelling – Results 
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Counter example!

Casual transmission with           can become 
dominant as the epidemic unfolds

Network 1

Network 2
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Summary

Pratyush Kollepara IDMOD / May '23 24



/ 30

Summary

Pratyush Kollepara IDMOD / May '23 25

An initially non-dominant transmission 
mode may become dominant at the later 
stages of an epidemic
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An initially non-dominant transmission 
mode may become dominant at the later 
stages of an epidemic

Underestimation of attack rate
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Risk factors for sexually inactive individuals 
changes with time
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Risk factors for sexually inactive individuals 
changes with time

Mpox: the outbreaks died out



/ 30

Summary
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An initially non-dominant transmission 
mode may become dominant at the later 
stages of an epidemic

Underestimation of attack rate

Risk factors for sexually inactive individuals 
changes with time

Mpox: the outbreaks died out

Ebola, Zika and potential emerging diseases
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Pre-print
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https://doi.org/10.1101/2022.11.28.22282692

https://doi.org/10.1101/2022.11.28.22282692
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