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Context:  
Cancer is one of leading causes of deaths worldwide. The landscape of oncology has dramatically changed over the 
last decade with the advent of immunotherapy. Immunotherapy is any type of cancer treatment that leverages 
the immune system to fight cancer. The modern era of immune therapy began in 1985 with the first studies of 
interferon treatment in melanoma with eventual approval in 1995. However, after the approval of the first 
immune checkpoint inhibitor (ICI) targeting cytotoxic T-lymphocyte associated-antigen-4 (CTLA-4) in 2011, and 
subsequently 2 approvals for agents targeting another immune checkpoint, programmed death receptor-1 (PD-1), 
in 2014, there has been a dramatic change in the care of patients with cancer. These therapies can result in 
durable tumor responses, especially for malignancies that were previously difficult to treat. 
During approval of ICIs, it was anticipated that nonspecific activation of the immune system would lead to off-
target immune-related adverse events (irAEs) to every organ system. For example, ICI-associated myocarditis, an 
inflammatory disease of the heart muscle cells was described in less than 2% of patients with various severity 
profile. More recently, there is significant scientific plausibility to support the hypothesis that ICIs increase 
atherosclerosis and cardiovascular events that may counterbalance the net benefit of the therapy in long-term 
responders. 
 

Objective 
Our objective is to establish the link between ICI and increase of atherosclerosis in patients treated for cancer. 
 

Methodology 
Patients treated with ICI for different malignancies (skin cancer i.e. melanoma, lung cancer, urothelial cancer) from 
the oncology department of Lyon-Sud Hospital will be proposed to participate to the study.  
Several markers of atherosclerosis will be evaluated and compared in order to establish the link existing. In 
particular new imaging markers developed by the ULTIM team based on ultrafast pulse wave imaging and vector 
flow mapping will be investigated. 
The PhD candidate will be involved in the image and data acquisition including 1) technical aspects necessary to 
design the study and to apply to the regulation authorities (CPP), and 2) adaptation and developments necessary 
for the particular configuration of the organs that we will targeted during the different studies. The candidate will 
also perform the data analysis and the whole work of valorization. 
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Skills required: 
The topic of the thesis is clearly interdisciplinary. Strong engineering/physics background will be needed for 
technical part of the project. BUT a strong interest in life sciences is necessary to embrace all aspects of the 
project. Different profiles can fit the requirements: e.g. medical doctors with strong interest in more fundamental 
sciences and/or imaging, biomedical engineers, or candidates with a masters in engineering from a university or 
engineering school with previous experience in projects related to life science etc… 
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