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Background

For effective killing of cancer cells in an anticancer immune response, a series of events involving different immune

cells needs to be initiated and allowed to proceed. The steps in the cancer immunity cycle start with the release of

tumor cell antigens, which are recognized by and lead to the killing of cancer cells by cytotoxic T cells. This immune

response is modulated by a variety of stimulatory and inhibitory factors;

v

complex) and activation of co-stimulatory molecules;

v

v
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T cells need two signals for activation: binding of the TCR (T-cell receptor) to the MHC (major histocompatibility

Immune checkpoints can stimulate or inhibit these events thereby regulating the functions of immune cells;
Accordingly, checkpoints play important roles in the maintenance of immune homeostasis;
Examples of stimulatory molecules include TCR/MHC, CD137L/CD137 and OX40L/CD40, while CTLA-4/CD80 or CD86

and PD-1/PD-L1 are potent inhibitory checkpoints. Increasing numbers of novel regulatory receptors and ligands have

recently been described and are summarized in figure 1;

» Recently, a series of soluble systemic immune checkpoints such as sCTLA-4 (soluble CTLA-4), sPD-1 (soluble PD-1)

and others have been identified that can be measured in plasma.

Figure 1. Stimulatory and inhibitory immune checkpoint molecules.
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Methods

Aim

» The circulating levels of 16 immune checkpoint-related proteins (BTLA, GITR, GITRL, HVEM, LAG-3, PD-1, PD-L1,
TIM-3,CD27,CD28,CD80,CD86,CD40,CD137,I1COS, TLR-2 and CTLA-4), chemokines (CXCL5, CCL26, CX3CL1,CXCL10,
CXCL9, CCL23), cytokines (IL-2, IL-4, IL-6, IL-8, IL-10, IL-16, IL-17A, IL-1RA, Interferon a, Interferon y, Transforming
growth factor 1), as well as the following growth factors (VEGF, G-CSF, GM-CSF, M-CSF, FGF21, GDF15) were profiled
in 98 early breast cancer patients (patient characteristics are summarized in table 1) and compared to those of 45

healthy controls.

Lab Method

» Plasma levels of immune-oncology checkpoints, chemokines, growth factors and cytokines were assayed using

Bio-Plex Suspension Bead Array platforms (Milliplex® or Bio-Rad® human magnetic bead panels). The methods were

followed according to the manufacturers specifications and the data analysed using Bio-Plex Manager software 6.0 and

results reported as pg/mL.

Statistical Methods

» The primary hypothesis was that that there was a significant difference in the plasma levels of soluble immune

checkpoints, cytokines, chemokines and growth factors between early breast cancer patients and healthy controls.

Descriptive statistics were used to tabulate patient characteristics. The Mann Whitney U-test was used to compare

levels of the various test biomarkers between breast cancer patients and healthy controls. Fisher’s exact or Chi- squared

tests were used for the analysis of categorical variables. NCSS software version 11 for Windows (USA) was used for

statistical analyses. The area under the ROC curve (AUC) was used as a measure of discriminatory ability for the

biomarkers. The Youden index, a summary measure of the ROC curve, 23 was used as an agnostic method for choosing

an optimal cut-off value on the biomarker value to illustrate potential clinical usefulness. P < 0.05 was considered

statistically significant. NCSS software version 11 for Windows (USA) was used for statistical analyses.
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» An analysis of these biomarkers comparing pre-neoadjuvant treatment, post-neoadjuvant treatment, as well as post-surgery is underway.
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