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Markov models are used in many different fields of research ranging from computer science,
finance, engineering, genetics, education, mathematics, and biology. A Markov model can be
used to describe the process where 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 progres-
sion 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.

Cost-effectiveness models are used by many Health Technology Assessment Agencies to es-
timate the associated costs and outcomes of a new drug treatment compared to the standard
of care. The cost-effectiveness models usually contain a Markov component based on random-
ized control trial (RCT) clinical evidence and used to describe the progression of a disease
of an individual over time depending on whether or not they receive the new drug or the
standard of care. A common issue with the RCTs are that the evidence is limited and the
estimation of modelling progression of a disease for patients who receive the new drug needs
to be extrapolated beyond the trial to the time horizon of the cost-effectiveness model, usually
a patient’s lifetime.

There are many different issues in the choice of extrapolation model [2]. Newer methods are
being developed on how to deal with the range of issues involved in modelling the progression
of a disease beyond the evidence base [3], but they are all still making several assumptions on
the long term benefit of a new drug.

This PhD will focus on simulating predictions of how patients may respond to a new drug
over time, namely beyond the clinical trial period for use in a cost-effectiveness model, to
provide better methodological approaches to modelling the uncertainty of future benefit of a
new drug.

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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