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Context
In oncology, the effect of a treatment may vary in certain subgroups of patients, including during a
randomized clinical trial. Classical models usually attempt to estimate the effect of the treatment
on an average response - in other words, they model the expectation of the response conditionally
on the explanatory factors. An alternative to such approaches is to use quantile regression which
allows the effect of variables to be different from one quantile to another. This is also particularly
attractive in practice as on the one hand, quantiles are more flexible and robust quantitative tools
for characterizing event times than mean-based models and on the other hand it might allow to
detect late treatment effects, a phenomenon that often occurs in oncology.
In clinical studies another problem arises from the right-censoring mechanism due to dropout
(some patients might leave the study before its end) or end of follow-up (some patients will never
develop the outcome during the follow-up). Taking into account right-censoring is a statistical
challenge and the analysis of such data needs dedicated tools. Classical methods include the
Kaplan-Meier estimator to estimate the survival function in a non-parametric way and the Cox
model to model the hazard function given a set covariates. See for instance Kalbfleisch & Prentice
(2002) for a thorough presentation of the subject. As an alternative to those methods, quantile
regression in the context of right-censored data have also been developed. See for instance Peng
& Huang (2008), Peng (2021) for a review of such methods.
The aim of the internship is to apply censored quantile regression methods on ovarian cancer
data from several clinical studies in order to assess the effect of age on the treatment response.
In order to take into account heterogeneity among clinical trials, a recent proposal from Ahn &
Logan (2016) expands the idea of quantile regression to right-censored clustered data.
During his/her internship, the student will review statistical methods for meta-analysis studies
and quantile regression for right-censored data. The meta-analysis data contain 11, 029 patients
from 17 clinical trials and were collected in a previous study (see Paoletti et al. (2020)). Statistical
analyses will be implemented using the R software. Moreover, the work performed during the
internship is aimed to be continued during a PhD thesis. In particular, the method from Ahn &
Logan (2016) is based on the pseudo-regression approach (see Andersen et al. (2003), Andersen
& Pohar Perme (2010)), a technique that will be studied during the PhD and compared to other
possible approaches.

Required profile
We are seeking candidates with a strong mathematical background and a keen interest in medical
applications. Skills in the R software are also required.

Practical details
The internship will take place within the 2 partner teams of MAP5 (O. Bouaziz, Université de
Paris) and the Statistics team for precision medicine of Inserm U900 unit (A. Latouche, Cnam and
Institut Curie) in collaboration with the principal investigator of the meta-analysis (X. Paoletti,
Institut Curie).
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