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Abstract

Non-small cell lung cancer (NSCLC) is the first cause of cancer-related death in France.
NSCLC is diagnosed at a metastatic stage in about 70% of patients. In this situation
chemotherapy combined with pembrolizumab is becoming the preferred option even in pa-
tients with a tumor with PD-L1 expression >50%. The survival of patients with metastatic
NSCLC has been increasing with such strategies, but only for 45-50% of those patients a re-
sponse can be demonstrated. Therapeutic decision is thus suboptimal, and there is a critical
need for biomarkers for response prediction.

The goal of my PhD is to to develop supervised and unsupervised machine learning methods
to identify signatures of the response to immunotherapy in NSCLC, through the integration
of genomics, radiomics (extracted from PET and CT images) and clinical data. To that end,
I am studying an ongoing prospective cohort of patients with metastatic NSCLC and treated
with a combination of chemotherapy and immune checkpoint inhibitors. For each patient,
we have access to a wide variety of data (medical images, RNA sequencing of tumor samples,
pathological data, clinical data...).

In this talk, I will present different methods we built to analyse the diverse modalities which
compose our data and take the best out of it in order to extract relevant information for the
prediction of the treatment response. I will focus on the different tools they use to face the
wide range of challenges which come with our project : a need for biological interpetation
to decipher the mechanisms modulating immune responses, a need for unbiased assesments
of the generalizability of our predictive models, or a need for approaches that efficiently
combines the advantages and information of each data modality.
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