Immunomodulation in patients with ovarian cancer: a retrospective analysis
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Study goal
In general, it has become clear that the immune system controls the development of cancer. However, if the immune system fails, malignant cells start proliferation and the tumor becomes clinically apparent. Regulatory T cells (Treg), myeloid-derived suppressor cells (MDSC) and tumor-associated macrophages (TAM) are crucial in the regulation of this immune escape. Since this process has barely been studied in ovarian cancer, we explored the changes in the immune system at diagnosis, after administration of chemotherapy and after (interval) debulking surgery.
Material and methods
[bookmark: _GoBack]Retrospectively, we collected 135 serum samples from 80 ovarian cancer patients, available from a historical tumor bank. Samples were gathered at diagnosis (n=50), after primary debulking surgery (n=15), after chemotherapy (paclitaxel-carboplatin) (n=40) and interval debulking surgery (n=19). Of 40 patients, two or more consecutive samples were available. Furthermore, ten serum samples from an age-matched control group were collected. To estimate the presence of Treg, MDSC and TAM (more specifically M2) in serum, we analyzed the presence of metabolites that influence their behavior: IL-4 (interleukin), IL-13 and arginase specifically for M2, IL-10 and VEGF (vascular endothelial growth factor) for MDSC and M2, CCL2 (chemokine (C-C) motif ligand 2) and TGF-β (transforming growth factor) for Treg, M2 and MDSC. Moreover, we determined the presence of Galectin-1, involved in angiogenesis and tumor-mediated immune evasion. Metabolites were measured using Enzyme-Linked Immuno Sorbent Assay (ELISA) or Cytometric Bead Array (CBA).
Results
The mean age was 61,9 years. 90% had serous ovarian carcinoma (65,25% FIGO stage III; 33,75% stage IV). We found significant lower levels of IL-10, VEGF, TGF-β and arginase and higher levels of galectin-1 after three cycles of paclitaxel-carboplatin compared to diagnosis. After debulking surgery, a decrease in IL-10 reached significance. In a multivariate analysis, including the FIGO stage, galectin-1 and CCL2 appeared independent prognostic factors, reducing the progression-free and overall survival. 
Conclusions
This study was able to demonstrate changes in the immune system of ovarian cancer patients due to chemotherapy and surgery. We defined two new prognostic markers. These results can be useful to determine the best treatment at the most suitable moment, in order to further modulate the immune system in a positive way. 

