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Non-small cell lung cancer (NSCLC) and pleural mesothelioma (PM) are aggressive tumors
characterized by poor prognosis. Treatment with immunotherapy, either as monotherapy or in
combination with chemotherapy, has shown a significant improvement in patient outcomes.
However, the mechanisms associated with response and non-response remain poorly
understood and require further investigation. The work presented in this thesis assessed the
dynamics of immune cell subsets and soluble molecules during the treatment in NSCLC
patients enrolled in the SAKK 17/18 ORIGIN trial. 37 NSCLC patients and 30 PM patients
were recruited and treated with a combination of gemcitabine (chemotherapy) and
atezolizumab (anti-PD-L1). A comprehensive biobank of biological specimens collected at
different timepoints during the treatment was established. High-dimensional spectral flow
cytometry, analyzing 40 surface markers and transcription factors, was performed to
characterize the circulating immune cell subsets and evaluate their changes over time (at
baseline, 7 days, and 21 days post-treatment). Dynamic fluctuations of immune cell subsets
were observed and differed between responders and non-responders. Moreover, low
frequencies of CD8" T cells, high frequencies of NK cells at baseline, and high CD4" T cell
counts until 21 days post-treatment correlated with longer overall survival. Besides circulating
immune cells, emerging evidence has shown that the tumor immune microenvironment (TME)
plays a pivotal role in both tumor progression and response to therapy. In this study, three
distinct immune subgroups of PM were identified and significant differences in the immune
cell abundances that impact on patients’ survival were observed. Furthermore, comparative
analysis between the PM and NSCLC TME revealed 10 immune cell subsets that differed
significantly in abundance between the two tumor entities. These findings significantly
advance the understanding of the circulating and tumor-infiltrating immune landscape of
NSCLC and PM. These results elucidate the dynamics of immune cells during the treatment
and their correlation with treatment response and patient outcome. Moreover, this study
provides an extensive characterization of the TME of thoracic malignancies, for further
therapeutic rationale in guiding patients’ stratification and opening new perspectives for
treatment development.
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