Evaluation of a Bayesian Meta-model of tumour kinetics and survival

Tumour Growth Inhibitor-Overall Survival (TGI-OS) joint models are used to precisely
characterize the association between tumour kinetics during treatment and risk of
death in cancer patients’. Previous results suggest a good ability of joint modelling to
predict outcome of a new trial by combining information of i) historical data in a similar
population? (e.g. phase 2 trial to predict phase 3), and ii) early tumour follow-up from
the ongoing trial®. Additional work needs to be done to assess its ability to predict the
outcome of a new trial in different populations (e.g. new combination of treatment,
primary tumour location or different disease severity).

This first requires quantifying the impact of different sources of between-studies
variability in tumour growth, treatment effect and association with risk of death.
Recently, our team has worked on developing a Bayesian TGI-OS meta-model,
incorporating three levels of variability, namely i) lesion? ii) patient’ and iii) study levels®.
This hierarchical model structure combined with nonlinear description of tumour
kinetics induces challenging inference that needs to be empirically validated.

In this internship, you will conduct a simulation study to validate the ability of HMC-
NUTS algorithm (Stan software) to accurately estimate the various parameters of the
Bayesian TGI-OS meta-model, under different scenarios.

Basic Qualifications & Skills:

- Master of Sciences (or equivalent) in data sciences, statistics/biostatistics or a
related field

- Programming skills in R (preferred), Python or similar languages

- Good written and oral communication skills

Preferred Skills:

- Experience of hierarchical models and Bayesian paradigm
- Experience of Bayesian inference software (Stan or similar languages)

Work environment:

You will join team MOCLID (MOCLID | IAME - UMR 1137 IAME INSERM) based in the
school of medicine of Bichat hospital (Paris 75018).

Supervision: Assil Merlaud, Dr Marion Kerioui, Dr Julie Bertrand (MOCLID | IAME)
Contact: marion.kerioui@mrc-bsu.cam.ac.uk; julie.bertrand@inserm.fr
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