
 

A modelling toolkit to predict local
COVID-19 impact
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Output of the compartmental model and comparison with data. The solid line
represents the output of the model with the parameters inferred from the data.
The shaded region depicts the 95% confidence interval (95% CI) computed from
the data, i.e. attributing all the error to measurement error. The dots correspond
to observed data. Since all data are collected by manual counting and recording,
there is a significant amount of noise. Furthermore, we cannot verify that the
counting protocol has not changed during the period. There are between 1 and 5
outliers in each data set, out of a total of 82 data points, but generally the model
captures the dynamics of the data and the situation. Credit: University of Sussex

A Sussex team—including university mathematicians—have created a
new modeling toolkit which predicts the impact of COVID-19 at a local
level with unprecedented accuracy. The details are published in the 
International Journal of Epidemiology, and are available for other local
authorities to use online, just as the UK looks as though it may head into
another wave of infections.

The study used the local Sussex hospital and healthcare daily COVID-19
situation reports, including admissions, discharges, bed occupancy and
deaths.

Through the pandemic, the newly-published modeling has been used by
local NHS and public health services to predict infection levels so that
public services can plan when and how to allocate health resources—and
it has been conclusively shown to be accurate. The team are now making
their modeling available to other local authorities to use via the Halogen
toolkit.

Anotida Madzvamuse, professor of mathematical and computational
biology within the School of Mathematical and Physical Sciences at the
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University of Sussex, who led of the study, says that they "undertook this
study as a rapid response to the COVID-19 pandemic. Our objective was
to provide support and enhance the capability of local NHS and Public
Health teams to accurately predict and forecast the impact of local
outbreaks to guide healthcare demand and capacity, policy making, and
public health decisions."

"Working with outstanding mathematicians, Dr. James Van Yperen and
Dr. Eduard Campillo-Funollet, we formulated an epidemiological model
and inferred model parameters by fitting the model to local datasets to
allow for short, and medium-term predictions and forecasts of the
impact of COVID-19 outbreaks."

"I'm really pleased that our modeling has been of such value to local
health services and people. The modeling approach can be used by local
authorities to predict the dynamics of other conditions such as winter flu
and mental health problems."

Professor Anjum Memon, Chair in Epidemiology and Public Health
Medicine at BSMS and co-author of the study, said that "the world is in
the cusp of experiencing local and regional hotspots and spikes of
COVID-19 infections. Our epidemiological model, which is based on
local data, can be used by all local authorities in the UK and other
countries to inform healthcare demand and capacity, emergency
planning and response to the supply of medications and oxygen,
formulation, tightening or lifting of legal restrictions and implementation
of preventive measures."

"The model will also serve as an excellent tool to monitor the situation
after the legal COVID-19 restrictions are lifted in England on 19 July,
and during winter months with competing respiratory infections."

Kate Gilchrist, Head of Public Health Intelligence at Brighton & Hove
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City Council and co-author of the study, says that "this unique piece of
work demonstrated that by using local datasets, model predictions and
forecasting allowed us to plan adequately the healthcare demand and
capacity, as well as policy-making and public health decisions to mitigate
the impact of COVID-19 on the local population. Understanding how
future COVID-19 spikes and waves could possibly affect the local
populations empowers us to ensure that contingency measures are in
place and the timely commissioning and organization of services."

Dr. Sue Baxter, Director of Innovations and Business Partnerships at the
University of Sussex, concludes that "the University is delighted that this
innovative modeling approach and philosophy has been translated from
the mathematical drawing board into a web-based tool-kit called
Halogen, which can be used by NHS hospitals, local authorities and
public health departments locally and across the UK to help save lives
and improve capability for hard pressed public health workers. The
successful commercialisation of this kind of innovation illustrates just
one of the transformational impacts that the Higher Education
Innovation Fund can make when applied in a targeted way."

  More information: Eduard Campillo-Funollet et al, Predicting and
forecasting the impact of local outbreaks of COVID-19: use of SEIR-D
quantitative epidemiological modelling for healthcare demand and
capacity, International Journal of Epidemiology (2021). DOI:
10.1093/ije/dyab106
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