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Advances in computational power, genomics, and imaging, has resulted in vast amounts
of genetic profiling data. Machine learning techniques such as deep learning can be used to
harvest further information to aid prediction of diseases [1].

A basket trial is a broad term for a new type of clinical trial where eligibility for a new
drug is based on the presence of a specific genomic alteration, irrespective of histology. Basket
trials may be used for cancers where patients are unresponsive or refactory to standard of
care treatment. The hypothesis of these trials is that a targeted therapy may be beneficial for
cancer patients regardless of tumour type [2].

Health Technology Assessment (HTA) agencies receive information including clinical trial
evidence in the form of a cost-effectiveness model to compare the costs and benefits of a new
drug compared to the standard of care. Each new drug is assessed according to it’s individual
license - usually one therapeutic area/tumour type at a time. The issue with basket trials
is that each type of cancer in the trial will likely have very few patients, but with a specific
genomic alteration. This causes an issue for HTA agencies when assessing cost-effectiveness
models with such small sample sizes for each therapeutic area, and predicting how patients
will respond to the new drug.

As precision medicine is an approach for disease treatment and prevention that takes into
account individual variability in genes, environment, and lifestyle for each person [3], new deep
learning approaches could be used to aid basket trial information if genomics surrounding a
particular disease can be linked to response to medications. This would allow a more accurate
prediciton of treatment and outcomes for a particular disease or tumour type. A new preci-
sion modelling approach for cost-effectiveness analysis could then aid decision makers when
assessing multiple therapeutic areas for one new drug.

Quantitative training such as mathematics or statistics is required for this project. An inter-
est in the area of Health Technology Assessment, Pharmacoeconomics, genetics, or experience
of any will be considered an advantage.
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