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There are effective drugs for preventing cardiovascular disease (CVD) for people who are
at ‘high risk’ of a cardiovascular event which can be fatal or non-fatal. Many people at
‘low risk’ prefer to judge for themselves the balance of risks, costs and benefits from tak-
ing a medication potentially for life. Cost-effectiveness models are used by decision makers to
estimate the associated costs and outcomes of taking a drug compared to the standard of care.

A Markov model can be used to describe the process where the risk of an event is continuous
over time and the event can happen multiple times [1]. Markov models are useful in healthcare
for modelling the progression of a disease of an individual, and have been increasingly used
within cost-effectiveness models. This is partly due to recent advances in computing which
permits higher processing capacities. Machine learning techniques such as deep learning can
be used to harvest further information to aid prediction of diseases and help establish how
‘high’ and ‘low’ risk are defined [2].

Cost-effectiveness models usually contain a Markov component based on clinical evidence
and are used to describe the progression of a disease of an individual over time depending
on whether or not they receive a drug or the standard of care. A common issue is that the
statistical models and assumptions used within the prediction of a CVD event are not assessed
in the cost-effectiveness model. These modelling assumptions are not described accuarately
to decision makers as no empirical evidence is provide on the ‘knock-on’ effect of modelling
decisions to the cost-effectiveness results.

This PhD will focus on using different machine learning methods to predict who is most at
risk of CVD using European cohorts, and assess how different statistical models and assump-
tions effect the estimation of the outputs from a cost-effectiveness model.

Quantitative training such as mathematics or statistics is required for this project. An inter-
est in the area of medical statistics, pharmacoeconomics or economic modelling and experience
of any of the above will be considered an advantage.
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