Detailed Methods
[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Study design and procedure: Patients were recruited in three Medical Centers (Sheba, Rabin, and Kaplan) located in the greater Tel Aviv metropolitan area, Israel. Random assignment of patients to placebo or treatment was conducted by the pharmacy that prepared the medication kits. Each two consequent kit numbers (e.g., 1, 2 or 105, 106) had a placebo kit and a drug kit in a random order determined by a coin-flip. 
Verification of drug consumption: Patients reported to Clinical Trial Associates the number of doses taken, and returned the empty vials after use. While in the hospital, medication was provided by the nurse who also verified their consumption.
To see the full trial protocol please address the corresponding author
Power analysis and patients numbers: Based on our previous studies with similar indices (1,2) power calculations ( error = 0.2, 2-sided, = 0.05, expected diagnosticity z score of 0.2, and  SD of 0.2), indicated n=8/group for primary hypotheses, and n=12/group for secondary hypotheses ( error = 0.2, 2-sided, = 0.05, estimated effect size of 30% difference between groups, SD = 0.37). Based on these estimates, sample size was planned for n=16 per group, assuming attrition and other potential obstacles. Recruitment terminated once n=18 per group was achieved.
Preparation of blood samples: Blood samples were maintained at room temperature after collection while being transferred to our laboratory for processing. Assays were performed exactly 2 hr after blood collection. One tube (10ml without preservative/anticoagulant) was used to harvest serum (20 min centrifugation at 930g), and the second (10ml with 300 Unit preservative-free heparin) for immediate assessment of (i) induced cytokine production, and (ii) FACS analyses.
Flow cytometry procedure and analyses: A standard whole blood flow cytometry procedure was used to assess the number of leukocyte sub-populations and the expression levels of different activation markers.(3) Lymphocytes, granulocytes, and monocytes were identified based on forward and side scatters. NK cells were identified as CD3- (APC-eFluor-conjugated anti-human-CD3, eBioscience) lymphocytes which express CD16+ (PerCP-eFluor-conjugated anti-human-CD16, eBioscience) and/or CD56+ (APC-conjugated anti-human-CD56, eBioscience). Expression level of CD11a (FITC-conjugated anti-human-CD11a, eBioscience) on NK cells was assessed. Monocytes were identified based on forward and side scatters and as CD14++ (PE-conjugated anti-human-CD14, eBioscience), and CD16 (PerCP-eFluor-conjugated anti-human-CD16, eBioscience) expression levels were categorized as bright, dim, or negative. Numbers of leukocytes in each subpopulation was evaluated based on a known number of microbeads added to each sample (3).
Induced cytokine production: 500 ml whole blood was diluted 1:1 in complete RPMI-1640 media (supplemented with 10% fetal calf serum, 50 mg/ml of gentamicin, 2 mM of L-glutamine, 0.1 mM of nonessential amino-acids, and 1 mM of sodium pyruvate), containing 5g of lipopolysaccharide (LPS) and 5g of Polyhydroxyalkanoates (PHA), and was incubated for 21 hrs in 100% humidity 37 C before supernatant was harvested.
ELISA assessment of soluble factors in serum and supernatant: The following kits were used based on manufacturer instruction. Cortisol, high sensitive IL-6, and CRP (R&D systems; Minneapolis, MN, USA); high sensitive IL-10 (eBioscience San Diego, CA, USA); and IL-12 and IFN (Peprotech, Rocky Hill, NJ, USA). All samples of each patient were assayed in duplicates within the same plate, and the intra assay coefficient of variance (CV%) was 1-4%. 
Gene Expression Profiling and Bioinformatic Analysis: Total RNA was extracted from five 5m FFPE sections, tested for suitable mass (Nanodrop ND1000; Thermo Scientific, Rockford, IL) and subjected to genome-wide transcriptional profiling using Illumina Human HT-12 v4 Expression BeadChips (Illumina Inc., San Diego, CA) in the University of California Los Angeles Neuroscience Genomics Core Laboratory, as previously described (4,5). Expression data were quantile normalized and log2-transformed for standard linear model analyses assessing the average difference in expression of each gene transcript between the two groups (drug treatment vs. placebo) while controlling for tumor stage.  These point estimates of differential expression for each gene served as input into second stage gene set-based bioinformatics analyses testing specific a priori hypotheses regarding mesenchymal vs. epithelial polarization of the tumor transcriptome, prevalence of transcriptome signatures of major leukocyte subsets (CD4+ and CD8+ T cells, B cells, NK cells, monocytes, and plasmacytoid dendritic cells), and activity of specific transcription factors previously implicated in breast cancer progression and metastasis (i.e., pro-inflammatory factors NF-B/cRel and AP-1, STAT family mediators of cytokine signaling, GATA factors, the oxidative stress response factor NRF-2, neuroendocrine-response factors CREB and GR, and myeloid lineage activation factors EGR1-EGR4/NGFIC). A priori hypotheses regarding EMT polarization and tumor-associated leukocyte transcriptomes were tested using Transcript Origin Analyses (6) to relate the genes found to be differentially expressed by ≥ 1.25-fold difference in average expression between groups (drug treatment vs. placebo) in this study to previously published reference transcriptome profiles derived from mesenchymal- vs. epithelial-polarized breast cancer cells (GSE13915) (7) or isolated leukocyte subsets (CD4+ and CD8+ T cells, B cells, NK cells, monocytes, and plasmacytoid dendritic cells; GSE1133) (8). A priori hypotheses regarding activity of breast-cancer relevant transcription control pathways were tested using TELiS bioinformatic analysis of transcription factor binding motifs (TFBMs) in the promoters of genes found to be differentially expressed in these analyses (9), using TRANSFAC position-specific weight matrices for inflammation-related pathways (NF-B/cRel, AP-1), GATA family factors GATA1-GATA3, cytokine response factors STAT1 and STAT3, the oxidative stress response factor NRF-2, neuroendocrine response factors CREB and glucocorticoid receptor (GR), and EGR family transcription factors EGR1-EGR4/NGFIC (10), as previously described (4,5). Statistical testing of bioinformatics results was based on standard errors derived from bootstrap resampling of linear model residual vectors over all genes assayed (which accounts for any potential correlation across genes) (11).
The use of propranolol and etodolac
Propranolol and etodolac were chosen based on our animal studies that compared various beta-blockers and COX-2 inhibitors (12). To ease the translation of our studies to patients, we have chosen drugs that are commonly used in humans for other indications, and that are known for their safety profile. Given the efficacy and promising results that these drugs had in the preclinical studies, we continued to use them in the current study.
The rationale for the duration of the treatment and its initiation 5 days prior to surgery
The timing and dosing schedule was selected to achieve optimal -adrenergic and COX-2 inhibition at the time of surgery and for several days afterward, while maintaining a clinically feasible treatment duration and providing for standard ramp-up in dosing of propranolol. Biological stress responses start prior to surgery, so the treatment was initiated 5 days before surgery. The “window” between diagnosis and surgery is often shorter than 2 weeks, so a longer initiation period would not be routinely feasible.   Initiating treatment prior to surgery also enabled the patient to adjust to propranolol through exposure to a low initial dose before initiating the higher dose on the day of surgery. After surgery, we chose to terminate the treatment as soon as possible after the physical trauma of the surgery subsides, to minimize potential adverse effects of the drugs that may develop with prolonged exposure. Future studies will be required to determine if using a more prolonged post-operative treatment period offers any substantial benefit in terms of long-term outcomes (e.g., disease-free or overall survival). 
Safety concerns
Some concerns have been raised regarding the perioperative use of β-blockers and COX inhibitors (as detailed below), but not regarding non-selective β-blockers or semi-selective COX-2 inhibitors, such as propranolol and etodolac used herein. Importantly, several lines of evidence suggest the safety and potential beneficial long-term outcomes of these drugs when used in the context of cancer and the perioperative period.
Previously, the perioperative use of β-blockers was recommended for patients at risk of post-operative cardiac events by the European Society of Cardiologists (ESC), American College of Cardiology (ACC), and the American Heart Association (AHA) (13). Heavily influencing a reassessment of this recommendation was the 8,351-patient POISE trial published in 2008 (14). This study demonstrated both beneficial and adverse effects of 100 mg of extended release metoprolol, a selective 1 antagonist, when initiated on the day of surgery and continued for 30 days postoperatively. Although metoprolol was associated with a reduction in postoperative myocardial infarction (176 [4.2%] vs 239 [5.7%] patients; HR = 0.73, 0.60-0.89; p=0.0017), it was also associated with a higher postoperative mortality rate (129 [3.1%] vs 97 [2.3%] patients; HR = 1.33, 1.03-1.74; p=0.0317) due to hypotension and stroke (41 [1.0%] vs 19 [0.5%] patients; HR = 2.17, 1.26-3.74; p=0.005). Important characteristics of this study were moderate to high dosing, and lack of dose escalation with commencement of pharmacotherapy on the day of surgery – features noted by the investigators to contribute to the morbidity from perioperative 1-blockade. Furthermore, a large cohort study (n=44,092) that followed POISE concluded on 2013 that the observation of increased stroke is specific to metoprolol, in contrast to other 1 blockers (15). 
Because the POISE trial recruited patients at elevated risk of postoperative cardiac events, the ACC and the AHA recommend evaluating perioperative β-blocker administration on an individual (per-patient) basis (13). Furthermore, on 2014 the ACC/AHA and ESC recommend initiating pre-operative therapy sufficiently before surgery to assess safety and tolerability, and stress the risk of initiating β-blocker therapy on the day of surgery (16,17). ESC recommend that β-blockers will be administered no less than 2 days before surgery and continued post-surgery (16), as indeed implemented in our protocol. In the current study, we also excluded patients with elevated risk of postoperative cardiac events. 
In regard of COX-2 inhibitors, concerns have been raised about an association between perioperative COX-2 inhibition and risks for cardiovascular events and bone healing. However, recent (2016) protocols of ERAS (Enhanced Recovery After Surgery) Society conclude that current evidence does not justify the avoidance of NSAIDs during the short perioperative period in patients with low cardiovascular risk (18). A number of studies examining perioperative use of COX-2 inhibitors have not found an increase in renal, cardiac, or thrombotic complications (19-22). Multiple population studies have shown that COX-2 inhibitors can be given to patients for prolonged durations in the non-surgical setting without increase in thrombotic complications (23). However, in those patients at elevated risk of heart failure, myocardial infarction, or stroke (which we excluded from the current study), NSAIDs should be administered at a low dose and for a short duration (24).
Disturbances to tissue healing is clearly a concern in the perioperative context, but recent animal studies have reported no adverse effects of either propranolol, etodolac, or both on the healing rate of colon anastomosis, skin, and muscle (most relevant to cancer surgeries), and actually have reported some beneficial effects (25,26). 
Overall, the low risk of using each of these drugs alone in patients without contraindication seems manageable. Although their adverse effect profiles do not overlap, the risks for their combined used has been assessed thus far only in a limited number of patients, and concur with a short- and long-term safety of their combined use (27,28). Additionally, in the current study and in a parallel study in operated colorectal cancer patients (29), we observed no perioperative treatment-related serious or moderate adverse events.  Perhaps most important, the chronic use of COX inhibitors and of -adrenergic blockers have been associated with improved cancer outcomes in several types of cancer and medical circumstances, in very large numbers of patients (30-32). Thus, hypothetical long-term risks of the combined use of propranolol and etodolac appear unlikely, and should be weighed against the positive outcomes reported by translational, epidemiological, and clinical studies, as well as those observed in the current biomarker trial.
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