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PhD studentship in Biostatistic, in Bordeaux, FRANCE 
Date : 04/04/2016
Methods to validate surrogate endpoint: 

meta-analyses and clinical trials in cancer
Research team
The Biostatistical team of the research center INSERM "Population Health" is recruiting a full-time position for a PhD studentship in Biostatistic at the University of Bordeaux. The research center provides a lively research environment with a unique mixture of Biostatisticians, epidemiologists and clinicians. The Biostatistical team is renowned internationally for his innovative research in biostatistics and analysis of complex data (survival data, correlated data, longitudinal data ...). Clinical or epidemiological motivations are always associated with their work and developments. Strong collaborations promote its international influence.

Center of research INSERM U1219 – Biostatistical teamISPED – University of Bordeaux 146, rue Léo Saignat
33076 Bordeaux Cedex, France

http://www.bordeaux-population-health.center/les-equipes/biostatistique/http://www.isped.u-bordeaux.fr/
Context 
In cancer clinical trials, clinical endpoint most frequently used to evaluate the effect of new treatments is overall survival. However, this endpoint needs to include a large number of patients and follow them for long time to demonstrate a significant difference in the effect of treatment. The use of another observable criteria, such as the progression of cancer, would shorten the duration of the clinical trial while providing earlier conclusions on the “true” endpoint. Prentice (1989) proposed four operational criteria to check if a triplet (T,S,Z) (True endpoint, Surrogate endpoint, treatment) fulfills the definition. First, the treatment has a significant impact on the surrogate endpoint. Secondly, the treatment has a significant impact on the true endpoint; thirdly the surrogate endpoint must have a significant impact on the true endpoint. Then the full effect of treatment upon the true endpoint has to be captured by the surrogate. Though considered as interesting, this last Prentice criterion has been criticized largely and presented as unachievable or "conceptually difficult" in the sense that it requires the statistical test for treatment effect on the true endpoint to be non-significant after adjustment for the surrogate. Although the validation criteria are still a subject of intense research, the current consensus is to base the validation on an approach of "correlation" based on a two-stage model (Burzykowski, 2005). In the first stage model and in order to assess the quality of the surrogate at the individual level the authors proposed to use a measure of association between the surrogate and the true endpoint using a copula model. In the second stage, a surrogate is termed as "good" at trial-level whether it is able to predict the effect of treatment on the true endpoint based on the observed effect of treatment on the surrogate endpoint. Recently, several studies have been proposed to validate surrogate endpoints (such as treatment response, event-free survival, time to progression or recurrence) in the analysis of data or meta-analyzes of multicenter studies ( Burzykowski, Molenberghs, & Buyse, 2005; Burzykowski, Molenberghs, Buyse, Geys, & Fox, 2001; Buyse et al., 2007; Michiels et al, 2009).The validation of surrogate endpoints was the subject of several publications, but the methods are still not satisfactory especially in terms of identifiability or optimization in the meta-analysis schemes (Li, Taylor, Elliott, & Sargent, 2011 ). In this context it seems necessary to improve the methods proposed to evaluate surrogate time to failure endpoints.
Objective of the thesis
Our goal is to evaluate to provide new methods for validating a time to failure surrogate endpoint for overall survival after a first cancer. This approach would extend the one described by Burzykowski et al. by solving some problems of convergence and optimization. A global approach (not in two step) based on joint modeling of a surrogate endpoint and a terminal event and including random effects will be developed with a particular correlation structure to meet the definition of a surrogacy. The objective of this project will be also to analyze and propose new alternative surrogate endpoints on meta-analyzes in head and neck cancers. Statistical software associated with these developments will be proposed.
Although it is a full-time position dedicated to a doctoral thesis. The candidate will also perform educational activities and / or consultancy activities.
Required skills
• Rigor, autonomy and organizational skills
• Good writing skills and scientific communication
• Ability to interact with other team members and with the investigators of the research program,
• Fluency in English scientist
• Very good knowledge in biostatistics (modeling)
• Very good knowledge of R programming 
Desired candidate profile
It is expected that applicants will hold (or have completed by the start date) a Masters degree in (bio)statistics, medical statistics or equivalent.
Start date
Around October  2016
Duration
3 years
Supervisor
Virginie Rondeau 
Annual allowance
Doctoral fellowship
How to apply
Send to Virginie.Rondeau@isped.u-bordeaux2.fr :

· CV / draft a brief personal statement that explains your motivations
· Names  and emails of two references
More information
http://www.bordeaux-population-health.center/les-equipes/biostatistique/
http://www.isped.u-bordeaux.fr/
REFERENCES
· Burzykowski, T., Molenberghs, G., & Buyse, M. (2005). The evaluation of surrogate endpoints (p. 408). New York: Springer.

· Burzykowski, T., Molenberghs, G., & Buyse, M. (2004). The validation of surrogate end points by using data from randomized clinical trials: a case-study in advanced colorectal cancer. Journal of the Royal Statistical Society: Series A (Statistics in Society), 167(1), 103–124.

· Burzykowski, T., Molenberghs, G., Buyse, M., Geys, H., & Renard, D. (2001). Validation of surrogate end points in multiple randomized clinical trials with failure time end points. Applied Statistics, 50(4), 405–422. Blackwell Publishers.

· Li, Y., Taylor, J. M. G., Elliott, M. R., & Sargent, D. J. (2011). Causal assessment of surrogacy in a meta-analysis of colorectal cancer trials. Biostatistics (Oxford, England), 12(3), 478–92. 

· Mauguen, A., Rachet, B., Mathoulin-Pélissier, S., MacGrogan, G., Laurent, A., & Rondeau, V. (2013). Dynamic prediction of risk of death using history of cancer recurrences in joint frailty models. Statistics in medicine, 32(30), 5366–80. 
· A. Krol, L. Ferrer, JP. Pignon, C. Proust-Lima, M. Ducreux, O. Bouché  S. Michiels, and V. Rondeau. Joint model for left-censored longitudinal data, recurrent events and terminal event : Predictive abilities of tumor burden for cancer evolution with application to the ffcd 2000-05 trial. Biometrics, 2016.

