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What is COVOID?

COVID-19 Opensource Infection Dynamics

github.com/CBDRH/covoid

R Package
Shiny Interface
Age-structured SEIR+ Compartmental Models

Time-varying Interventions
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https://github.com/CBDRH/covoid

Motivation

Opensouce Models | Transparent Assumptions | Reproducible
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Motivation

Opensouce Models | Transparent Assumptions | Reproducible

16 March 2020 Imperial College COVID-19 Response Team TITLE: Modelling the impact of COVID-19 in Australia to inform transmission
reducing measures and health system preparedness

Authors: Moss R (PhD) !, Wood J (PhD) 2, Brown D (MBBS) 3, Shearer F (PhD) !, Black,
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Background The ability of global health systems to cope with increasing numbers of
COVID-19 cases is of major concern. In readiness for this challenge, Australia has drawn on
clinical pathway models developed over many years in preparation for influenza pandemics.
These models have been used to estimate health care requirements for COVID-19 patients, in
the context of broader public health measures.
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Motivation

Opensouce Models | Transparent Assumptions | Reproducible

Replying to @ID_AA_Carmack

Before the GitHub team started working on the code it was a single 15k
line C file that had been worked on for a decade, and some of the
functions looked like they were machine translated from Fortran. There
are some tropes about academic code that have grains of truth, but \
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Model Features

7 Compartmental models

covoid::simulate sir( ... )
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Basic Model Syntax

# Set model parameters
param <- sir param(R0O = 2.5,
gamma = 0.1)

# Set initial conditions

state0 <- sir stateO(S = 100,
T =1,
R =0)

# Run simulation
res <- simulate sir(t = 100,

state t0 = stateO,

param = param)
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Basic Model Syntax

# View results
plot(res,C( llsll , IIIII , IIRII ) )
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Model Features

Age-Structured Models

| Age distribution
| Social contacts
| 150 Countries
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Model Features

Age-Structured Models: Age distribution
United Nations World Population Prospects 2019

# Italy
italyAge <- covoid::import age distribution("Italy")
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https://population.un.org/wpp/

Model Features

Age-Structured Models: Age distribution
United Nations World Population Prospects 2019

# Ireland
irelandAge <- covoid::import age distribution("Ireland")

10.0% -

7.5%

5.0% -
2.500 N II
0 20 40 60 80

Age group

==

==

11/16


https://population.un.org/wpp/

Model Features

Age-Structured Models: Number of daily social contacts
Derived from the POLYMOD Study
See Prem et al 2017

# Italy

italyContacts <- covoid::import contact matrix("Italy", "general")
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https://doi.org/10.1371/journal.pcbi.1005697

Model Features

Age-Structured Models: Number of daily social contacts
Derived from the POLYMOD Study
See Prem et al 2017

# Ireland

irelandContacts <- covoid::import contact matrix("Ireland", "general")
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https://doi.org/10.1371/journal.pcbi.1005697

Introducing interventions
Flexible | Time-varying | % of pre-pandemic levels

1. Number of daily contacts
+ Lockdown
-+ Working from home

+ Social distancing

2. Probability of transmission
-+ Wearing facemasks
-+ Hand washing
-+ Good hygiene
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Introducing interventions

int = covoid::contact intervention(start = 0,
stop = 100,
start delay = 20,
stop delay = 20,
reduce = 0.5)
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Shiny interface

Familiarise yourself with workflow | Good for non-coders

# Launch SEIR model shiny interface
covoid: :covis("seir")

Also available at cbdrh.shinyapps.io/covoidance
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https://cbdrh.shinyapps.io/covoidance/

