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BACKGROUND

Cardiovascular disease is the leading cause of death for men in the
UK and second most common for women. Over the course of the
COVID-19 pandemic elective cardiac procedures and outpatient
consultations have been postponed and many appointments have
not yet been rescheduled. In addition, some of those who were
suffering from heart conditions did not see their GP or come to
hospital — either because they did not want to impact further on
NHS resources, or through concern of being exposed to the virus.
Because prognoses for cardiovascular conditions are generally
poor, the resulting backlog presents a huge challenge.

Effective strategies for clearing the backlog are urgently needed, and this is \’—/ §
where mathematics can help: mathematical models can predict demand on lamazing to see QOW,_/
healthcare services, simulate the performance of different strategies over the ok’ applied}maths and
varying timescales, and predict how these strategies respond to competing
pressures, including future waves of COVID-19.
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data science communities
came together to respond
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The three-day virtual study group Modelling Solutions to the Impact of to the urggnt challenges N
COVID-19 on Cardiovascular Waiting Lists was convened by the Newton brought by clinicians,
Gateway in February 2021 on behalf of the Virtual Forum for Knowledge ultimately to help
Exchange in the Mathematical Sciences (V-KEMS). It brought together clinicians save lives. , ,
and mathematicians to explore if and how mathematical models could be used A 9. A

to provide insights and solutions to the problem of prolonged waiting lists for PROFESSOR OF APPLIED NON-LINEAR
cardiovascular conditions. MATHEMATICS, UNIVERSITY OF BRISTOL

CHALLENGES

The overarching aim of the Virtual Study Group was to understand the time it The International Centre for Mathematical
Sciences (ICMS), Isaac Newton Institute (INI),

would take to clear the backlog based on pre-pandemic as well as current Newton Gateway to Mathematics and KTN
(February 2021) conditions, and to explore new solutions to improve the have worked with various representatives from
effectiveness of the service, and their impact on the backlog. the mathematical sciences community to
develop a Virtual Forum for Knowledge
. Lo . Exchange in the Mathematical Sciences (V-
To do this, clinicians presented three specific areas to be explored: KEMS). The main aim has been to identify
range of virtual approaches to help address
e The general state of the delivery of both elective cardiovascular procedures challenges from business and industry, the
. . . third sector, and other groups outside
and outpatient consultations. These were to be explored at national as well as academia. Virtual Study Groups have been run
regional or local (single NHS TI’USt) levels. through the pandemic addressing a series of

problems related to COVID-19 and its impact.

. . . . https; vkemsuk.
e An exemplar cardiovascular procedure, called aortic stenosis, for which psi//www.vkemsuk.org

missed early intervention can lead to death over the course of one or two
years. For this condition, surgery can potentially be replaced by an alternative
procedure and there is a well-defined data set.

e Another exemplar cardiovascular condition, called chronic heart failure. This
is really a complex group of degenerative conditions for which treatment
regimens are less well-defined. Here missed appointments may impact care

to an extent that will require resources to be managed differently.
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ACTIVITIES

The virtual study group, comprising 40 clinicians and modellers, started off with It's an intense process. We
clinicians introducing mathematicians to the relevant cardiovascular conditions have this principle called
and NHS pathways and presenting the challenges to be explored. Three
subgroups then formed to tackle the challenges in brainstorming sessions over
the remaining time of the event.

‘mutually assured ignorance’
which accepts that we are
all brand new to the

Interaction and communication were key to the success of the Virtual Study question. But by the end of
Group: both between clinicians and modellers to provide crucial understanding the second day you realise,
of medical as well as orgams@onal issues, and betweeh the ma.thematluans wow, we have done quite a
themselves whose varying skill sets and areas of expertise provided a broad

base from which to address the challenges. On the final day, the subgroups lot of work here, we have
presented their results and the group as a whole decided on the next steps to done some valuable thifgs:

be taken. JESSICA ENRIGHT
SENIOR LECTURER, SCHOOL OF
COMPUTING SCIENCE, UNIVERSITY OF

IMPACTS GLASGOW

Over the course of the study group, some of the challenges clinicians had
described as “seemingly insurmountable” were converted into problems that
could be tackled mathematically.

Despite the short duration of the event, the mathematicians found modelling
approaches for all three challenges that can be refined and extended to provide Bringing together
useful solutions. In the case of assessing the overarching state of waiting lists,
this has involved combining and extending existing models in the light of

significant gaps identified by the study group. In the case of the two exemplar

mathematicians and domain
experts to come up with

conditions, the study group developed bespoke modelling approaches. practical solutions through
mathematical techniques is
Additional modelling work took place following the study group, and funding a really good idea. Going

from both the Isaac Newton Institute and the University Hospitals Bristol and
Weston NHS Foundation Trust has enabled mathematical sciences researchers
at PhD level to develop the models further. Two research papers have been

forward, the NHS could do
with this, not just [to

submitted to journals. Aspects of the work have been presented to the address] cardiovascular
Government Operational Research Service and the NHS Digital Academy, as well waiting lists, but in mdiltiplé
as at a major research conference. other areas too.

RAMESH NADARAJAH

The ultimate aim is to develop a tool that can help clinicians and managers at a BHE CLINICAL RESEARCH FELLOW AT THE

local level to plan care, while reducing waiting lists. To that end, researchers INSTITUTE OF CARDIOVASCULAR AND
after the workshop have already developed a systems dynamics model, fitted to METABOLIC MEDICINE AT THE UNIVERSITY
data obtained from NHS Digital, with help from the NHS Strategy Unit and the OF LEEDS AND A CARDIOLOGY SPECIALITY

British Heart Foundation. This has led to a group of Computer Science MSc REGISTRAR

students at the University of Bristol being tasked with creating a prototype
software tool.

More information about the event and the working paper that was published
can be seen at: https://gateway.newton.ac.uk/event/tgmw90
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