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Beta-Blockers: Familiar, Safe Drug Seen Improving Pancreatic Cancer Outcomes

Study shines favorable spotlight on familiar drug class

by Elizabeth Hlavinka, Staff Writer, MedPage Today May 20, 2019 https://www.medpagetoday.com/meetingcoverage/ddw/79928 
This article is a collaboration between MedPage Today® and AGA
SAN DIEGO -- Non-selective beta-adrenergic blockade was linked to improved outcomes for patients with a common form of pancreatic cancer, according to a retrospective analysis presented here.

In a sample of more than 1,000 patients with pancreatic adenocarcinoma, those on non-selective beta blockers showed significantly decreased perineural invasion compared to patients on beta-1 selective blockade and those with no documented beta blockers (68% vs 85% vs 86%, P<0.001), reported Alex Blair, MD, of Johns Hopkins Hospital in Baltimore, and colleagues.

Median overall survival was also significantly longer among patients taking non-selective beta blockers compared with those on beta-1 selective blockers or not taking any beta-blockade (26.1 months vs 18.5/18.8 months, respectively; P=0.007), he said here at the annual Digestive Disease Week.

"These data are further evidence that support the popular repurposing of commonly used medications as anti-cancer therapeutic adjuncts," Blair said while presenting his findings.

Beta blockers, typically used to treat hypertension and other cardiovascular diseases, have been shown to improve survival in certain forms of cancer as adjuvant chemotherapy, though results from prior studies have been inconsistent. Their potential effectiveness is based on the idea that the beta adrenergic pathway plays a role in cancer cell signalling, such that blockade inhibits proliferation.

Blair and his team's study specifically looked at the signalling between neurons and cancer cells, since perineural invasion is a predictor for poor outcomes in pancreatic cancer, Blair said. They hypothesized that non-selective blockade would affect tumor biology because they have the capacity to act through both beta-1 and beta-2 signalling, he added.

The 1,481 patients in this study who did not receive beta blockers and the 452 who were on beta blockers had similar characteristics, except the latter group was older (mean 71 vs 66) and more likely to have a history of hypertension (62% vs 34%), Blair said.

The use of non-selective beta blockers showed a "surprising effect," which could be made even stronger if propensity matching was used in the analysis, said study discussant Steven Hughes, MD, of the University of Florida in Gainesville.

"People on non-selective beta blockers are more likely to have heart failure, hypertension, or other medical conditions, and were older, and yet they survived better," Hughes told MedPage Today. "If you matched them to a similar group that was the same age and had those other health problems, the benefit in survival from the beta blockers might be even greater."

The study examined patients with pancreatic adenocarcinoma undergoing resection at John Hopkins Hospital from 2000 through 2016. Patients were classified as taking beta blockers based on home medication prescriptions at preoperative clinic visits, although the length of time patients were on medication was not measured.

In total, 1,933 patients were included, of which 452 were taking beta-blockers and 1,481 were not. The two groups were similar in terms of tumor size, grade, and rates of positive nodal metastases and lymphovascular invasion, although patients without beta-blockade trended towards greater likelihood of perineural invasion (86% vs 82%, P=0.101), Blair noted.

As expected, patients with positive perineural invasion were more likely to have nodal metastases (76.7% vs 39.6%), lymphovascular invasion (58.2% vs 19.2%), and high-grade tumors (42.9% vs 30.4%), Blair said.

Hypothesizing that the association is mediated by peripheral noradrenergic hormones, the group administered norepinephrine with or without propranolol to a pancreatic adenocarcinoma cell line in vitro. The neurotransmitter alone increased cell growth and migration, and propranolol alone had no effect. But propranolol given to norepinephrine-supplemented cells appeared to mitigate rates of motility and growth.

"Together these findings suggest a possible mechanism of action whereby enhanced noradrenergic signaling within the pancreatic cancer tumor microenvironment may lead to increased tumorigenicity," Blair said. "This suggests selective antagonism may place a role in mitigating this invasive phenotype."

Hughes noted that it's possible that stress levels, for example, could at least partly drive this effect. Thus, it would be important to account for patients' socioeconomic status and/or other indicators of stress in future studies.

"The beta blocker is blocking adrenaline from hitting these cancer cells and causing this effect," he said. "So if you're in a stressful state, your adrenaline levels are going to be elevated and that could actually foster your tumor growing faster."

Hughes also recognized that although beta blockers are relatively inexpensive and well-studied, they are not without side effects, and their adjuvant use needs to be further studied.

"We've known cancers can respond to things like adrenaline in negative ways," he said. "This I think is the first time I've seen it presented both in a patient population and at the pancreatic cell-line model level, so I think it's more compelling and it says perhaps we should pursue this more aggressively to figure out whether it's a real opportunity for treatment or not."
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NON-SELECTIVE β-ADRENERGIC BLOCKADE IMPACTS PANCREATIC CANCER TUMOR BIOLOGY, DECREASES PERINEURAL INVASION AND IMPROVES PATIENT SURVIVAL

http://meetings.ssat.com/abstracts/2019/345.cgi 
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Background: β-adrenergic signaling mediates progression and invasion in many cancer subtypes. β-blockade is associated with improved outcomes in breast and prostate cancer. The impact of β-blockade in pancreatic adenocarcinoma (PDAC) is not established.

Methods: Clinical data were abstracted from a prospectively collected database of resected PDAC at a single high-volume institution. β-blocker use was noted, and histopathologic and oncologic outcomes data were investigated. A proposed mechanism of tumor biology is explored in a human-derived model of PDAC.

Results: Pancreatectomy was performed in 1,933 patients for PDAC. 397 patients were taking β1-selective-blockers, and 60 received non-selective β-blockers. Non-selective β-blockade is associated with decreased perineural invasion compared to β1-selective or no β-blockade (Noβ) (non-selective=68.3%, β1-selective=84.9%, Noβ=85.9%, p<0.001). Non-selective β-blockade is associated with longer overall survival (median: non-selective=26.1 months, β1=18.5m, Noβ=18.8m, p<0.01). With these data associating β-blockade and perineural invasion, a paracrine mechanism involving noradrenergic hormones was hypothesized. Recapitulating this in-vitro using a human PDAC cell line, norepinephrine administration demonstrated increased cell growth and migration. Co-administration of propranolol successfully abrogated norepinephrine-induced growth and migration.

Conclusions: Non-selective β-blockade is independently associated with decreased perineural invasion and improved overall survival in resected PDAC. In-vitro, norepinephrine stimulates cell growth and migration. While propranolol does not impact cell growth in isolation, co-administration with norepinephrine abrogates the increased growth and migration seen with norepinephrine administration alone. This work highlights the impact of commonly used antihypertensive medications on tumor biology and may elucidate a rationale for the use of common antihypertensive medications as therapeutic adjuncts in PDAC.
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A phase I/II study of GSK3145095 alone and in combination with anticancer agents including pembrolizumab in adults with selected solid tumors.
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Abstract Disclosures
Abstract:

Background: The immunosuppressive myeloid infiltrate characteristic of the tumor microenvironment in pancreatic cancer represents a major therapeutic barrier in this disease. Modulation of this infiltrate may increase sensitivity to immune checkpoint blockade in this and other tumors with a similar phenotype. The receptor interacting protein 1 (RIP1) is a serine/threonine kinase that becomes active upon homeostatic disruptions. Bound to RIP3 and mixed lineage kinase domain-like protein (MLKL), RIP1 kinase activity drives necroptosis. However, RIP1 also signals in response to inflammatory stimuli independently of its association with RIP3. A correlation between increased RIP1 protein expression and a worse prognosis has been reported in a variety of solid tumors. Furthermore, in an unbiased screen RIP1 was identified as a top gene contributing to resistance to immunotherapy (Manguso 2017). In murine models, RIP1 kinase activity has been reported to drive pancreatic oncogenesis. Inhibition of RIP1 in the pancreatic TME leads to the replacement of tumor-permissive myeloid infiltrates with innate cells promoting an anti-tumor response by the adaptive immune system (Seifert 2016; Wang 2018) and synergized with anti-PD-1 treatment. These data suggest that the small molecule RIP1 inhibitor GSK3145095 may have therapeutic potential in multiple tumor types. Methods: This is a four-part phase 1/2 study designed to evaluate the safety, PK, PD, and preliminary activity of GSK3145095 given orally to participants with selected advanced or recurrent solid tumors. Part 1 will be conducted in approximately 30 adults with pancreatic cancer with escalating doses of GSK3145095. Part 2 will combine escalating doses of GSK3145095 with 200 mg pembrolizumab and may be conducted in a broader population of selected solid tumors. Part 3 represents a cohort expansion of Part 2. Part 4 may investigate the combination of additional anticancer agent(s) with one or more doses of GSK3145095 identified as safe in Part 1. References: Manguso RT. Nature. 2017;547(7664):413-418. Seifert L. Nature. 2016;532(7598):245-249. Wang W. Cancer Cell 2018; 34: 757-774. Clinical trial information: NCT03681951
A phase Ib dose-escalation and cohort-expansion study of safety and activity of the transforming growth factor (TGF) β receptor I kinase inhibitor galunisertib plus the anti-PD-L1 antibody durvalumab in metastatic pancreatic cancer.
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Abstract:

Background: Pancreatic cancer (PC) is characterized by a highly immunosuppressive microenvironment, and immune checkpoint inhibitors as monotherapy have been ineffective to date. TGFβ is commonly viewed as a powerful immunosuppressive cytokine, and inhibition of its signaling reverses this suppression and activates adaptive immune responses. A combination of TGFβ and PD-L1 inhibition may act synergistically to induce immune restoration and to improve antitumor responses. This Phase 1b study (NCT02734160) evaluated the combination of galunisertib plus durvalumab in recurrent or refractory metastatic PC. Methods: Eligible patients (pts) were ≥18 years old, had ECOG status ≤1, and had not received treatment with anti-PD-1, anti-PD-L1, or TGFβ R1 kinase inhibitors. The primary objective was to assess the safety and the recommended dose of galunisertib given 14 days on/14 days off in combination with durvalumab 1500 mg every 4 weeks. Four dose levels of galunisertib were tested in the dose escalation portion of the study: 50 mg QD, 50 mg BID, 80 mg BID and 150 mg BID, followed by the cohort expansion portion of the study at the recommended Phase 2 dose (RP2D). Secondary objectives included preliminary assessment of activity by response rate, (RECIST v1.1), median PFS (mPFS), and OS (mOS). Results: 42 pts (25F/17M) were treated in the study (median age 56.5 y; 71.4% had received ≥2 prior systemic regimens). There was no dose limiting toxicity and galunisertib 150 mg BID was chosen as the RP2D. In the 32 pts treated at this dose, Grade ≥3 related AEs included AST and GGT elevations (2 pts each), and ALT and alkaline phosphatase elevations, and neutropenia (1 pt each). One partial response and 7/32 stable diseases were observed (disease control rate 25%); mPFS was 1.9 months (95% CI: 1.5, 2.2) and mOS was NR (95% CI: 3.6, NR). Biomarker data will be presented at the meeting. Conclusions: The combination of galunisertib plus durvalumab had an acceptable tolerability and safety profile. The activity of this combination in second and third line PC patients warrants further consideration. Clinical trial information: NCT02734160
A randomized noncomparative phase II study of maintenance therapy with multiepitope vaccine Tedopi (OSE2101) ± nivolumab or FOLFIRI after induction chemotherapy (CT) with FOLFIRINOX in patients (Pts) with advanced pancreatic ductal adenocarcinoma (aPDAC) (TEDOPaM–PRODIGE 63 GERCOR D17-01 study).
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Abstract:

Background: FOLFIRINOX (5-fluorouracil [5FU], folinic acid [FA], irinotecan [Iri], and oxaliplatin [Ox]) is a standard 1st-line treatment in fit Pts with aPDAC. Anti-PD-1/PD-L1 as single agents have failed in PDAC so far and new combination immunotherapies are needed. Tedopi (OSE2101) is a multiple neoepitope vaccine restricted to HLA-A2 positive Pts, targeting 5 tumor-associated antigens (CEA, HER2, MAGE2, MAGE3, TP53) that are frequently expressed in PDAC. This study aims to assess the efficacy and safety of Tedopi alone and in combination with anti-PD-1 nivolumab, or FOLFIRI as maintenance therapy in Pts with aPDAC after FOLFIRINOX induction CT. Methods: TEDOPaM - PRODIGE 63 is a 3-arm, Fleming 2-stage, open-label, randomized, non-comparative phase II study. 156 Pts with locally advanced or metastatic, pathologically proven PDAC; ECOG performance status 0-1; HLA-A2 genotype; controlled disease (objective response or stable disease) after 8 cycles of (modified) FOLFIRINOX; and adequate organ functions, are randomized (1:1:1, stratified on center, tumor stage, and best response to FOLFIRINOX) into 3 arms: Clinical trial information: NCT03806309 In Arms B and C, FOLFIRI is reintroduced at disease progression or unacceptable toxicity. Primary endpoint: overall survival rate at M12. Secondary endpoints: progression-free survival (CT-scan Q8W), duration of disease control, safety, objective response rate, RECIST v1.1/iRECIST comparison, HRQoL (EORTC QLQ-C30), Q-TWiST. An interim analysis is planned after inclusion of 20 Pts in each arm. Translational research will be performed on tumor tissue (initial FFPE biopsy and optional re-biopsy at inclusion): RNAseq (cancer and stroma), mutation burden, MMR status, immune infiltrates; and in blood (before and on-treatment): cytokine panel, PBMC phenotyping, vaccine-antigen specific T-cells, TCR repertoire, and extracellular vesicles, to explore biomarkers and pharmacodynamics effects of Tedopi ± nivolumab. Enrollment (12th Feb 2019): 1. ClinicalTrials Registration: NCT03806309.

	Arm A (reference): FOLFIRI (n = 52)
	IV; FA 400 mg/m2, Iri 180 mg/m2, 5FU bolus 400 mg/m2 + continuous 2400 mg/m2/46h

	Arm B (experimental): Tedopi (n = 52)
	Subcutaneous injection on D1 Q3W for 6 doses then Q8W until month 12 [M12] then Q12W up to M24

	Arm C (experimental): Tedopi + nivolumab (n = 52)
	Tedopi + nivolumab 360 mg IV on D1 Q3W for 6 infusions then 480 mg Q4W up to M24


A randomized phase II trial of niraparib plus either nivolumab or ipilimumab in patients with advanced pancreatic cancer whose cancer has not progressed on platinum-based therapy.
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Abstract:

Background: The treatment paradigm for advanced pancreatic ductal adenocarcinoma (PDAC) typically involves ongoing chemotherapy until either disease progression or clinical deterioration. A subset of patients with advanced PDAC have exceptional responses to platinum-based chemotherapy. We hypothesized that durable platinum sensitivity in patients with advanced PDAC might be indicative of a DNA repair deficiency, and that these patients may respond to a combination of niraparib, a PARP inhibitor, plus immune checkpoint blockade. Methods: We have enrolled 25 of 84 planned patients on study NCT 03404960. Eligibility criteria include inoperable PDAC and stability on platinum-based chemotherapy for ≥16 weeks without evidence of progressive disease. Patients who have progressed on platinum-based treatment or who have received prior therapy with PARP inhibitors are excluded. Patients are randomized to receive oral niraparib 200mg PO daily plus nivolumab 240mg IV every two weeks in continuous 28 day cycles or oral niraparib 200mg PO daily plus ipilimumab 3mg/kg IV every three weeks for four doses in continuous 21 day cycles. The primary endpoint is progression-free survival at 6 months. Secondary endpoints include response rate, duration of response and overall survival. Paired biopsies are obtained, as well as serial blood collections for circulating tumor cells (CTCs), circulating tumor DNA (ctDNA) and peripheral blood mononuclear cells (PBMCs). Correlative assays will include germline whole exome sequencing and analyses of serially collected PBMCs, CTCs and ctDNA to identify genomic and immunologic innate and adaptive resistance mechanisms. Clinical trial information: NCT 03404960.

A randomized, phase II clinical trial of preoperative stereotactic body radiation therapy versus conventionally fractionated chemoradiation for resectable, borderline-resectable, or locally advanced type a pancreatic adenocarcinoma.
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Abstract:

Background: There is growing consensus for the use of neoadjuvant therapy in patients with potentially operable pancreatic adenocarcinoma (PC). However, there is not consensus on the type and duration of chemotherapy or radiation therapy (RT) dose. Stereotactic body radiation therapy (SBRT) has gained popularity despite the absence of prospective data for its use in the preoperative setting. Furthermore, SBRT preoperatively has not been standardized. At present, there exists no randomized data comparing preoperative SBRT with conventionally fractionated concurrent chemo-RT. We designed this trial to examine differences between pre-op RT dose and fractionation schedules. Methods: This study is a prospective, randomized, two-arm, phase II clinical trial. Eligible patients must have cytologically confirmed PC and be deemed suitable for surgical resection with resectable, borderline resectable, or locally advanced type A disease, based on cross-sectional imaging. Before randomization patients are stratified by clinical node positivity, neoadjuvant chemotherapy, and stage of disease. Patients are then randomized to either 50.4 Gy over 28 fractions with concurrent weekly Gemcitabine vs SBRT to a total dose of 25-35 Gy over 5 fractions. The primary endpoint of the study is pathologic node positivity. We hypothesize that patients treated with neoadjuvant chemotherapy followed by conventionally fractionated chemo-RT will have a lower rate of pathologic node positivity as compared to those patients treated with neoadjuvant chemotherapy followed by SBRT. Secondary endpoints include patient reported quality of life, local recurrence, primary tumor pathologic response, margin status, surgical complications, MR based treatment response, and overall survival. We anticipate a node positivity rate of 37% when using preoperative chemotherapy followed by SBRT. We hypothesize that treatment with chemotherapy followed by conventionally fractionated chemo-RT will reduce the rate of node positivity to 17%. Using a one-sided Type I error rate of 0.1, approximately 88 total patients (44 per arm) provide an 80% power to detect the hypothesized difference in pathologic node positivity between the two arms. To address patient dropout, an additional 14 patients (about 15%) will be enrolled for a total target accrual of 102 patients. The trial opened in November 2018 and 8 of the planned 102 patients have been enrolled. Clinical trial information: NCT03704662
A retrospective analysis of antibiotics usage and effect on overall survival and progressive free survival in patients with metastatic pancreatic cancer.

http://abstracts.asco.org/239/AbstView_239_269625.html
Sub-category: Pancreatic Cancer
Category: Gastrointestinal (Noncolorectal) Cancer

Meeting: 2019 ASCO Annual Meeting
Abstract No: e15781

Citation: J Clin Oncol 37, 2019 (suppl; abstr e15781)

Author(s): Chirayu Mohindroo, Jane E. Rogers, Merve Hasanov, Jonathan Mizrahi, Michael J. Overman, Gauri Rajani Varadhachary, Robert A. Wolff, Milind M. Javle, David R. Fogelman, Shubham Pant, Florencia McAllister; The University of Texas M.D. Anderson Cancer Center, Houston, TX; Department of Pharmacy Clinical Programs, The University of Texas MD Anderson Cancer Center, Houston, TX; The University of Texas Health Science Center at Houston McGovern Medical School, Houston, TX; Washington University School of Medicine in St Louis, St Louis, MO; The University of Texas MD Anderson Cancer Center, Houston, TX; Department of GI Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; University of Texas MD Anderson Cancer Center, Houston, TX

Abstract Disclosures
Abstract:

Background: Recent studies have shown that the pancreatic ductal adenocarcinoma (PDAC)-associated gut microbiome can play a major in modulating responses to therapies. Antibiotics (ATB) can potentially alter the tumor and gut microbiota diversity and composition leading to modified responses to chemotherapeutic/immune therapy regimens and hence the survival. Methods: We retrospectively analyzed the clinical data of 148 patients (pts) with documented metastatic PDAC seen at MD Anderson Cancer (MDACC) from 2009 to 2017. Along with demographic and chemotherapy regimen details the duration, type and reason for antibiotic consumption for more than 3 days were recorded. Overall survival (OS) and Progression free survival (PFS) were calculated. Log-rank test and Gehan-Breslow-Wilcoxon test were used to check the statistical significance for OS and PFS. Confounding variables were also accounted. Results: We analyzed the data of 148 metastatic pancreatic cancer pts [mean age 62.73, 50.67% males 49.32% females, 75.6% white] out of which 135 patients received antibiotics. The infectious sources consisted of intraabdominal (n = 68), urinary (n = 36), respiratory (n = 57), skin/soft tissue infections (n = 26), blood related (n = 24), and others (n = 76). Beta lactams (n = 96) and Quinolones (n = 96) were the most commonly prescribed antibiotics. When comparing outcomes, we found out that the median OS for pts taking macrolides (n = 24) was 541 days compared to 341 days for pts not taking macrolides (n = 144) (HR = 0.6384, p value = 0.0191) . Median PFS for pts taking macrolides was 178 days versus 124 days in those not taking macrolides (HR = 0.6331, p value = 0.0188). The potential confounders were having a respiratory infection or the type of chemotherapy regimen. Conclusions: Macrolide consumption for > 3 days leads to a prolonged OS and PFS. Consistent with the preclinical evidence our data suggests a potential role for some antibiotics in modulating PDAC-associated gut microbiome. Hence, having implications on the survival of PDAC pts. 

	Groups
	OS
	PFS

	No respiratory infections vs respiratory infections treated with ATBs besides macrolides
	P value 0.1513 HR 0.7590
	P value 0.1391 HR 0.7558

	No respiratory infections vs respiratory infections treated with macrolides
	P Value 0.0086 HR 0.5587
	P value 0.5547 HR 0.7360

	No macrolide consumption vs macrolide consumption in FOLFRINOX only
	P value 0.0351 HR 0.5058
	P value 0.0118 HR 0.4424

	No macrolide consumption vs macrolide GEMCITABINE only
	P value 0.0174 HR 0.6408
	P value 0.0517 HR 0.6249


The effect of antibiotic use on survival of patients with resected pancreatic ductal adenocarcinoma.
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Abstract:

Background: Recent studies showed that gut microbial dysbiosis can affect carcinogenesis and tumor responses to therapies. Antibiotics, key pharmacologic agents that modulate microbiota diversity and bacterial strains, can lead to dysbiosis. Recent studies have postulated a tumor promoting effect for some pancreatic ductal adenocarcinoma (PDAC)-associated gut bacteria. However, the effects of antibiotic use on PDAC patients outcome is yet to be discovered. Methods: We examined a total of 342 patients who were diagnosed with PDAC between 2003-2015 and underwent primary tumor resection. Antibiotic exposure was defined as the use of antibiotics for ≥7 days between diagnosis and surgery. We collected data on patient demographics, presurgical antibiotic use, duration, type and reason, disease and therapy characteristics, and prognostic parameters. We analyzed and compared the objective responses, progression free survival (PFS) and overall survival (OS). Results: From a total 342 patients with resected PDAC, 147 patients (43%) used antibiotics for ≥7 days duration during the presurgical period. The most frequently used antibiotics were quinolones (80.4%), beta-lactams (38.2%), nitroimidazoles (23%), glycopeptides (15.3%), tetracyclines (8.6%), and macrolides (6.7%). The median OS for patients with antibiotic use was 1007 vs. 940 days for those without antibiotic use (p = 0.57). The median PFS was 374 for patients with antibiotic use and 313 days for those without antibiotic use (p = 0.51). The effect of individual antibiotics was examined and statistical analysis was done for possible confounding factors including disease stage, treatment type, and the reason for antibiotic use. Tetracyclines use was found to be significantly associated with worse survival on resected PDAC patients and was not affected by confounding factors such as skin infections. The median OS of patients who had tetracycline for ≥7 days was 687 vs. 1004 days for those not exposed to this antibiotic (HR 1.836; p = 0.015). Although not statistically significant, PFS was shorter with tetracycline use. Conclusions: We conducted the first retrospective, single-center cohort study on resected PDAC patients examining the potential influence of antibiotic use on survival. Tetracycline use in resectable PDAC patients is associated with clinically significant decreased PFS and statistically significant worse OS. Further multicenter studies with larger population would be necessary to confirm these findings that could help clinical practice for infectious treatment in PDAC patients.

Microbiome signature of bile from pancreatic and biliary tract cancer patients: A pilot study.
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Abstract:

Background: Recent studies especially in murine models have linked meta-organismal pathways in the gut microbial community to cancers of the pancreas and the biliary tract. However, data on microbiome in the biliary pool in patients to establish models for oncogenesis in the pancreatobiliary (PB) habitat have been limited. We analyzed bile collected from a pilot series of patients to identify microbiome signatures associated with malignancy. Methods: We collected bile samples from patients during routine endoscopic retrograde cholangiopancreatography in this study approved by the Cleveland Clinic Institutional Review Board for Human Subjects’ Protection. Of 10 patients, there were 5 with pancreatic ductal adenocarcinoma (PDA), 3 with cholangiocarcinoma (CC), 1 with ampullary adenocarcinoma, and 1 with gallstone pancreatitis. DNA was extracted from bile specimens using PowerViral RNA/DNA Isolation kit. Bacterial 16S rRNA gene amplification and library construction were performed according to the 16S Metagenomic Sequencing Library Preparation guide from Illumina. Post-sequencing analysis was done using QIIME (Quantitative Insights Into Microbial Ecology) and MICCA (MICrobial Community Analysis). Results: Most reads were from phyla Firmicutes (57.9%) and Proteobacteria (14.9%). One benign specimen (pancreatitis) separated clearly from the rest showing 98.9% of reads from Clostridiumsensu stricto (phylum Firmicutes). Analysis of beta diversity showed six samples clustering tightly. Of these, 5 were PDA and 1 was CC. A second cluster included remaining 3 samples, 2 with CC and 1 with PDA; this latter had higher abundance of phyla Fusobacteria (90.6%) and Verrucomicrobia (92.9%). Conclusions: Select bacteria are differentially increased in malignant and benign PB diseases. Furthermore, distinct microbiome signatures may be associated with cancer in the pancreatic and biliary habitats. We intend to evaluate these findings in larger sample sizes and determine associations with clinical outcomes and response to treatment.

Adaptive Dose Escalation Trial of Stereotactic Body Radiation Therapy (SBRT) in combination with GC4419 in pancreatic cancer.
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Abstract Disclosures
Abstract:

Background: Local progression causes up to 30% of deaths from pancreatic cancer (PC) and is also a significant source of morbidity. Stereotactic body radiotherapy (SBRT) offers the potential for improved therapeutic index over standard fractionation, but current regimens of 5-7 Gy/fraction x 5 are constrained by nearby organ tolerance and offer only palliation without improving survival. Safe dose escalation is necessary to improve SBRT efficacy. GC4419, a superoxide dismutase mimetic, selectively converts superoxide (O2•-) to hydrogen peroxide (H2O2) and oxygen. O2•-initiates normal tissue damage due to RT. GC4419 is in a Phase 3 trial (NCT03689712) to reduce RT-induced oral mucositis in head and neck cancer, based on positive results in a randomized Phase 2 trial for that indication (Anderson, ASCO 2018). GC4419 improved the survival of mice receiving 8.5 Gy x 5 to the upper abdomen. Cancer cells are less tolerant to elevated H2O2, and more tolerant to elevated O2•-, than normal cells, and GC4419 demonstrated mechanism-dependent synergy with high dose-fraction RT in a human tumor xenograft with inducible expression of catalase (Sishc, AACR 2018). Thus, adding GC4419 to SBRT may increase both the efficacy and the safety of the latter. Methods: 48 patients with localized, unresectable PC without frank duodenal invasion, who have received 3+ cycles of induction chemotherapy, are to be randomized 1:1 to placebo or GC4419, 90 mg IV, prior to each of 5 consecutive daily (M-F) SBRT fractions. A phase I/II Late Onset Efficacy/ Toxicity tradeoff (LO-ET) based adaptive design adaptive model drives SBRT dose escalation in each arm based on a dual endpoint (Gr 3-4 GI toxicity or death ;stable disease or better) by 90 days post SBRT. The planned dose levels are 10, 11 and 12Gy x 5 fractions (BED10=100,112.5 and 132Gy, respectively) as an integrated boost to the gross tumor volume (GTV). Primary endpoint: Maximum tolerated dose of SBRT with GC4419 or placebo. Exploratory endpoints include change in tumor radiographic resectability, correlative studies (ctDNA, exosomal DNA, tumor exome/transcriptome sequencing, immune profiling). Supported by Galera Therapeutics, Inc. Clinical trial information: NCT03340974
Adjuvant FOLFOX + nab-paclitaxel (FOLFOX-A) for pancreatic cancer, BrUOG 278: A Brown University oncology research group phase II study.
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Abstract:

Background: Adjuvant FOLFIRINOX increases survival in pancreatic cancer but is associated with significant toxicity. The Brown University Oncology Research Group (BrUOG) developed the FOLFOX-A regimen in a phase I study in advanced pancreatic cancer (Am J Clin Oncol, 2016). Phase II studies (BrUOG 292 and BrUOG 318) have shown substantial activity in patients with metastatic and locally advanced disease. Highly active regimens have the potential to improve survival in the adjuvant setting. The primary objective of BrUOG 295 was to determine the feasibility of administering 10 cycles of FOLFOX-A. Secondary objectives were toxicity and disease free survival. Methods: Patients received oxaliplatin, 85mg/m2 day 1, nab-paclitaxel, 150mg/m2 and leucovorin 400mg/m2 day 1 and fluorouracil 2400mg/m2 by continuous IV infusion over 46 hours. Myeloid growth factor support was optional. Cycles were repeated every 14 days for up to 10. Oxaliplatin was dose reduced to 68mg/m2 for grade 2 neurotoxicity. CTCAE version 4 toxicity scales were utilized. Results: The study reached its initial accrual goal of 25 patients. The median age was 60 (43-69). Twenty-one patients were node +. Twelve of the first 20 patients have received 10 cycles of FOLFOX-A and 17 of the first 20 patients received > 8 cycles. The most common grade >3 toxicities were neutropenia grade 3 (N = 3), grade 4 (N = 3) and fatigue grade 3 (n = 13). One patient had grade 3 neuropathy. Conclusions: Adjuvant FOLFOX-A is well tolerated with low incidences of grade 3 neuropathy and gastrointestinal toxicity. Toxicity, feasibility and disease free survival will be updated at the May 2019 BrUOG DSMB meeting. Clinical trial information: NCT02022033
Adjuvant nab-paclitaxel plus gemcitabine versus gemcitabine in resected pancreatic ductal adenocarcinoma: A Chinese single institution.
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Abstract:

Background: Adjuvant chemotherapy with gemcitabine (GEM) is standard care for resected pancreatic ductal adenocarcinoma (PDAC). Nab-paclitaxel plus gemcitabine (AG) vs gemcitabine (GEM) have shown better survival and tumor response with in advanced or metastatic PDAC. We aimed to determine the efficacy and safety of AG compared with GEM for resected PDAC. Methods: We retrospectively reviewed resectable PDAC patients (pts) who received AG or GEM as adjuvant chemotherapy from January 2013 to December 2016 at the Chinese PLA General Hospital, Bei Jing, China. Pts received nab-paclitaxel (125mg/m2) followed by GEM (1,000 mg/m2) on days 1, 8 every 3 weeks or GEM (1,000 mg/m2) alone on days 1, 8 every 3 weeks for 6 cycles unless disease progression or there was unacceptable level of adverse events. Disease free survival (DFS), overall survival (OS) and toxicity were analyzed. Results: Among 70 pts received AG or GEM as adjuvant chemotherapy, 10 pts were excluded due to the serious complication or R2 resection. The analysis was based on 30 pts in each group undergone complete macroscopic (R0 or R1) resection. Median DFS was 15.8 months (95% CI 13.1-18.5) in AG group (6 pts not arrived) compared with 12.2 months in GEM group (95% CI 9.6-14.8, P= 0.039, 3 pts not arrived). Median OS was 28.3 months (95% CI 21.9-34.6) in AG group (11 pts not arrived) as compared with 20.6 months in GEM group (95% CI 11.2-29.9, P= 0.028, 7 pts not arrived). The 2 years survival rate was 63.3% versus 43.3% in AG group versus GEM group. The most common adverse events of grade 3 or higher were leukopenia (32.3% in AG group vs. 20.7% in GEM group, P= 0.387), neutropenia (45.2% vs.31%, P= 0.298), G-CSF use (41.9% vs. 24.1%, P= 0.177), sensory peripheral neuropathy (51.6% vs. 24.1%, P= 0.036) and fatigue (3.2% vs. 3.4%, P= 0.737). Conclusions: Our results provide the first evidence that the adjuvant combination of nab-paclitaxel plus gemcitabine significantly improved DFS and OS of resected PDAC. Future RCTs with multi-center participation, particularly focused on adjuvant AG, can further provide information to confirm and strengthen these data.

Adjuvant therapy with gemcitabine and stereotactic body radiation therapy versus gemcitabine alone for resected stage II pancreatic cancer: A prospective, randomized, open label, single-center trial.
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Abstract:

Background: Although adjuvant chemotherapy with gemcitabine has for years been the standard of care for resected pancreatic cancer, the role of adjuvant radiation is still debatable. We aimed to investigate the efficacy of gemcitabine combined with stereotactic body radiation therapy (SBRT) as adjuvant therapy for resected stage II pancreatic cancer. Methods: This single center randomized controlled trial was designed to enroll 512 patients with stage II pancreatic cancer that underwent curative-intended radical resection from a large-volume tertiary pancreatic center in China. Patients were randomly assigned to gemcitabine-alone adjuvant chemotherapy or adjuvant SBRT (25 Gray in 5 fractions) followed by gemcitabine chemotherapy. The primary endpoint was recurrence-free survival (RFS). Secondary endpoints included locoregional recurrence-free survival (LRFS), overall survival (OS), and incidence of adverse events. Interim analysis was planned at the time of 2.5-years’ enrollment. Results: 40 patients were randomly assigned to treatment between Sep 1, 2015, and Mar 31, 2018 (21 to the gemcitabine group and 19 to the gemcitabine plus SBRT group). Of these, one was excluded because of ineligibility and one did not receive any treatment. The median RFS was 12.4 (9.3-15.6) months in the gemcitabine group and 14.7 (9.2-20.1) months in the gemcitabine plus SBRT group (P= 0.753), with median LRFS of 18.2 (14.6-21.7) months in the gemcitabine group and 13.1 (9.1-16.8) months in the gemcitabine plus SBRT group (P= 0.333). The median OS was 21.7 (19.5-24.0) months in the gemcitabine group and 16.9 (12.8-20.9) in the gemcitabine plus SBRT group (P= 0.066). Grade 3 or 4 neutropenia, thrombocytopenia, nausea or vomiting, and liver dysfunction were all comparable between the two groups. Evaluation of data from the first 40 enrolled patients indicated that the addition of adjuvant SBRT was not associated with either better local disease control or recurrence free survival. And because of failure to achieve the accrual target, the trial was terminated prematurely. Conclusions: Adjuvant SBRT neither provided a survival benefit nor improved local disease control in resected stage II pancreatic cancer. Clinical trial information: NCT02461836
Alpha-1-acid glycoprotein 1 (AGP1) as a novel biomarker for pancreatic cancer.
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Abstract:

Background: Pancreatic cancer is a heterogeneous disease with an aggressive clinical course. Most patients are detected late due to the insidious onset of symptoms and lack of effective molecular markers. The purpose of this study was to develop protein markers for improved prognostication and non-invasive diagnosis. Methods: A mass spectrometry (MS)-based discovery approach was applied to pancreatic cancer tissues and healthy pancreas. In the verification phase, extracellular proteins with differential expression were further quantified in targeted mode using parallel reaction monitoring (PRM). Next, a tissue microarray (TMA) cohort including 140 pancreatic cancer resection specimens was constructed, in order to validate protein expression status and investigate potential prognostic implications. The levels of protein candidates were finally assessed in a panel of 80 serum samples with ELISA. Results: Protein sequencing with nano-liquid chromatography tandem MS (nano-LC-MS/MS) and targeted PRM identified alpha-1-acid glycoprotein 1 (AGP1) as a potential pancreatic cancer biomarker. Using TMA and immunohistochemistry, AGP1 expression was significantly associated with shorter overall survival (HR = 2.217; 95% CI 1.296-3.794, p = 0.004). Multivariable analysis confirmed the results (HR = 1.867; 95% CI 1.078-3.235, p = 0.026). Circulating levels of AGP1 yielded an area under the curve (AUC) of 0.85 for the discrimination of resectable pancreatic cancer and IPMN from healthy controls. Combining AGP1 with CA 19-9 displayed an AUC of 0.98 with an overall sensitivity of 96% at 90% specificity. Conclusions: This study suggests that AGP1 is a valid biomarker for pancreatic cancer.

APACT: phase III, multicenter, international, open-label, randomized trial of adjuvant nab-paclitaxel plus gemcitabine (nab-P/G) vs gemcitabine (G) for surgically resected pancreatic adenocarcinoma.
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Abstract:

Background: In metastatic pancreatic cancer (PC), nab-P/G demonstrated significantly longer overall survival (OS) vs G. APACT assessed efficacy & safety of nab-P/G vs G in surgically resected PC. Methods: Treatment (tx)-naive patients (pts) with histologically confirmed PC, macroscopic complete resection, ECOG PS 0/1, & CA19-9 < 100 U/mL were eligible. Stratification factors: resection status (R0/R1), lymph node status (LN+/−), & geographic region. Tx was initiated ≤ 12 wks postsurgery. Pts received nab-P 125 mg/m2 + G 1000 mg/m2 or G 1000 mg/m2 on days 1, 8, 15 of six 28-day cycles. Primary endpoint was disease-free survival (DFS) by independent reviewer (IR); IRs received baseline clinical data & scans. Secondary endpoints were OS & safety. ≈438 DFS events were needed for 90% power to detect an HR for disease recurrence or death of 0.73 with nab-P/G vs G at a 2-sided significance level of 0.05. Results: 866 pts were randomized. Median age was 64 y (range, 34 - 86); most pts had ECOG PS 0 (60%), LN+ (72%), & R0 (76%). 69% of pts completed 6 tx cycles (nab-P/G, 66%; G, 71%). Median follow up for OS was 38.5 mo. Median IR-assessed DFS (439 events) was 19.4 mo (nab-P/G) vs 18.8 mo (G) (HR, 0.88; 95% CI, 0.729 - 1.063; stratified log-rank P = 0.1824). Investigator-assessed DFS (571 events) was 16.6 mo (nab-P/G) vs 13.7 mo (G) (HR, 0.82; 95% CI, 0.694 - 0.965; nominal P = 0.0168). Interim OS (427 events) was 40.5 mo (nab-P/G) vs 36.2 mo (G) (HR, 0.82; 95% CI, 0.680 - 0.996; nominal P = 0.045). Grade ≥ 3 TEAEs were reported in 86% vs 68% of pts with nab-P/G vs G. The most common grade ≥ 3 hematologic & nonhematologic TEAEs with nab-P/G vs G were neutropenia (49% vs 43%) & fatigue (10% vs 3%). TEAEs led to death in 2 pts in each arm. Conclusions: IR DFS with nab-P/G was not significantly longer vs G; median DFS with G was longer than historical data. DFS by investigator (sensitivity analysis) and interim OS were improved with nab-P/G vs G (HR 0.82 for both). Adjuvant nab-P/G may be an option for pts who are ineligible for FOLFIRINOX. Additional OS follow-up may better support nab-P/G as an option in the adjuvant setting. Clinical trial information: NCT01964430
Association of BRCA-mutant pancreatic cancer with high tumor mutational burden (TMB) and higher PD-L1 expression
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Abstract:

Background: In the U.S. 56,000 Americans are expected to be diagnosed with pancreatic cancer in 2019. Prognosis in pancreatic cancer is poor. Therefore, new treatment strategies are urgently needed to improve survival. BRCA1 and BRCA2 mutations have been described to be the most common genetic mutations involved in familial pancreatic cancer. The optimal treatment regimen to use in BRCA-mutant pancreatic cancer has still to be established. Moreover, no data are available on association of BRCA mutation with immune-associated markerssuch as tumor mutational burden (TMB), microsatellite instability (MSI) or PD-L1 expression. Methods: Tumor samples of 2824 patients with pancreatic ductal adenocarcinoma were analyzed for BRCA mutation by NGS and for other genes (MiSeq on 47 genes, NextSeq on 592 genes) at Caris Life Sciences, Phoenix, AZ. TMB was calculated based on somatic nonsynonymous missense mutations, and MSI was evaluated by NGS of known MSI loci. PD-L1 expression was evaluated using immunohistochemistry. Results: In 4.4% (N = 124) of all pancreatic adenocarcinoma samples BRCA mutations were detected. BRCA2 mutations were more common: 3.1% (N = 89) vs 1.1% BRCA1 mutations (N = 35). BRCA mutations were associated with younger age (BRCA1: 61 yrs for mutated vs. 64 for wild-type, p = 0.07; BRCA2: 61 yrs vs. 64, p = 0.002; both: p < 0.001). BRCA mutations were associated with higher MSI-H frequency (4.8% vs. 1.2%, p = 0.002), elevated PD-L1 expression (22% vs. 11%, p < 0.001) and higher TMB (mean 8.7 mut/MB vs. 6.5, p < 0.001); the differences remain significant in MSS tumors (p < 0.05). BRCA-mutant pancreatic carcinomas showed a significantly lower mutation frequencies in TP53 (59% vs 73%, p = 0.001), CKDN2A (13% vs 25%, p = 0.006), but higher frequencies in APC (6.5% vs 2.2%), KMT2A (1.9% vs 0.2%), AMER1 (1.9 vs 0.5%) and SETD2 (3.7% vs 0.4%) mutations (p < 0.05 for all comparisons). Conclusions: BRCA mutations are found in a significant subgroup of pancreatic ductal adenocarcinoma and these carcinomas are associated with an immunogenic tumor profile. These data suggest evaluating PARP inhibitors in combination with immunotherapy in patients with BRCA-mutant pancreatic adenocarcinoma especially in tumors that are MSS.

Association of pancreatic cancer stem cells with tumor stroma type
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Abstract:

Background: Pancreatic ductal adenocarcinoma (PDA) is a heterogeneous disease with distinct stroma features. Cancer stem cells (CSC) in PDA may express CD44 (C) +/- Epithelial Specific Antigen (E). We investigated the relationship of CSC markers with tumor stroma and clinical outcomes in PDA patients (pts) who had surgical resection. Methods: Pts who underwent PDA resection with IRB #00-032/#06-107 consent between 01/2012-06/2014 at Memorial Sloan Kettering were identified. C and E immunohistochemical (IHC) expression scored as follow: 0, none; 1, 1%–10%; 2, 11%–50%; 3, 51%–80%; 4, 81%–100%. Staining intensity was scored as 0, none; 1, weak; 2, moderate; 3, strong. The total scores (0-12) were averaged and was considered positive when average score > median. Stroma was classified as loose, moderate and dense based on fibroblast content using H&E stain. Overall survival (OS) and relapse-free survival (RFS) were estimated using the Kaplan-Meier and compared by log-rank test; association between CSC markers and stroma type was assessed by Fisher`s exact test. Results: N = 93 PDA pts identified. PDA with C(+) E(-) had significantly higher loose stroma and PDA with C(-) E(+) and C(-) E(-) had more moderate and dense stroma (p = 0.0033). The number of PDA pts with dense, moderate, and loose stroma was: 11, 31, and 51 respectively. No local recurrence in pts with dense stroma observed and 8/11 had either lung or liver recurrence. Six of 31pts with loose stroma had a local recurrence and 13/31 pts had either liver or lung recurrence. No statistically significant difference in OS and RFS were observed among subgroups (P = 0.089). Median time from relapse to death was: 2, 11.5, 10,5 and months 7 in C+/E-, C-/E+, C+/E+, and C-/E- groups respectively. Conclusions: PDA CSCs appears to have an association with PDA stroma type. We also observed different recurrence patterns among stroma subgroups. Respecting small sample size, these data indicate CSCs may have an important role in stroma differentiation in PDA. CSC markers do not predict OS and RFS, however, resected PDA with C(+) E(-) may have more aggressive behavior following recurrence. 

	Stem cell markers by tumor stroma.

	
	Loose
	Moderate
	Dense
	

	C+/E+
	8
	7
	1
	16

	C+/E-
	12
	5
	2
	19

	C-/E+
	9
	21
	6
	26

	C-/E-
	2
	18
	2
	22

	Total
	31
	51
	11
	93

	P= 0.0033


Cellular heterogeneity during mouse pancreatic ductal adenocarcinoma progression at single-cell resolution
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Abstract:

Background: Pancreatic ductal adenocarcinoma (PDA) is a major cause of cancer-related death with limited therapeutic options available. This highlights the need for improved understanding of the biology of PDA progression. The progression of PDA is a highly complex and dynamic process featuring changes in cancer cells and stromal cells; however, a comprehensive characterization of PDA cancer cell and stromal cell heterogeneity during disease progression is lacking. In this study, we aimed to profile cell populations and understand their phenotypic changes during PDA progression. Methods: We employed single-cell RNA sequencing technology to agnostically profile cell heterogeneity during different stages of PDA progression in genetically engineered mouse models. Results: Our data indicate that an epithelial-to-mesenchymal transition of cancer cells accompanies tumor progression. We also found distinct populations of macrophages with increasing inflammatory features during PDA progression. In addition, we noted the existence of three distinct molecular subtypes of fibroblasts in the normal mouse pancreas, which ultimately gave rise to two distinct populations of fibroblasts in advanced PDA, supporting recent reports on intratumoral fibroblast heterogeneity. Our data also suggest that cancer cells and fibroblasts are dynamically regulated by epigenetic mechanisms. Conclusions: This study systematically outlines the landscape of cellular heterogeneity during the progression of PDA. It strongly improves our understanding of the PDA biology and has the potential to aid in the development of therapeutic strategies against specific cell populations of the disease.

Change in body composition and survival in patients with pancreatic cancer
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Abstract:

Background: The incidence of pancreatic ductal adenocarcinoma (PDAC) is on the rise and continues to have a poor overall survival despite aggressive available treatment strategies. Sarcopenia is prevalent in PDAC patients and is likely caused by both disease and treatment. We hypothesized that ongoing muscle loss during treatment with chemotherapy would be associated with shorter progression-free survival (PFS) and overall survival (OS). Methods: We measured skeletal muscle index at L3 vertebra on baseline follow-up scans in patients with PDAC treated with chemotherapy at our institution. Patients were categorized by percent SMI lost over an 8-week period (<10%, 10-20%, ≥20% loss). We compared PFS and OS between the groups. Results: We included 162 patients with stage I-IV pancreatic cancer. Baseline characteristics are listed in the Table. SMI loss was associated with shortened PFS and OS (p=0.009, p=0.032 respectively) via log-rank test for trend. Even after adjusting for confounders (age, gender, resection status, stage, baseline sarcopenia, treatment and therapy), the relative risk of death (2.0; 95% CI=1.10-3.64, p=0.023), and progression (1.83; 95% CI =1.08-3.10, p =0.024) were higher in those who lost ≥20% SMI. There was no significant association between BMI change or fat change with the survival outcomes. Conclusions: The loss of skeletal muscle during the first 8 weeks of chemotherapy is associated with shortened survival outcomes and is independent of stage and resection status in patients receiving chemotherapy for PDAC. Future studies should seek to understand mechanisms of muscle loss by both tumor and chemotherapy to improve survival in patients with PDAC. Baseline characteristics. 

	Demographic
	Frequency (N=162)
	Frequency percent (%)

	Age median 63.5 (32-87 years)
	
	

	Gender
	
	

	Male
	100
	61.7

	Female
	62
	38.3

	Stage
	
	

	I-II
	41
	25.3

	III
	44
	27.2

	IV
	77
	47.5

	Treatment
	
	

	Gemcitabine
	74
	45.7

	FOLFIRINOX (fluorouracil [5-FU], leucovorin, irinotecan and oxaliplatin)
	82
	50.6

	Other
	4
	3.5

	None
	2
	1.2

	Surgical resection
	56
	34.6

	Muscle loss
	
	

	<10%
	90
	57.3

	10%-20%
	47
	29.9

	≥20%
	20
	12.7
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Abstract:

Background: Conventional chemotherapy (chemo) for locally advanced pancreatic cancer (LAPC) and metastatic pancreatic cancer (MPC) has dismal responses and poor survival rates. Arming activated T cells (ATC) with anti-CD3 x anti-EGFR bispecific antibody (BATs) makes every ATC into an EGFR-specific cytotoxic T cell that secretes cytokines, proliferates, and kills tumor.
Methods: We report on 5 phase I (P1) and 15 phase II (P2) patients. In our phase I study, BATs were used to treat LAPC or MPC patients at Karmanos Cancer Institute (NCT0140874) in a dose escalation involving 3 weekly infusions of 1, 2, and 4 x 1010 BATs/infusion, followed by a booster infusion at 3 months (mos) for a total of up to 8 x 1010 BATs. No dose limiting toxicities were observed in the outpatient infusions. Fifteen patients treated on a phase II (NCT02620865) at KCI and (NCT03269526) at University of Virginia received biweekly infusions of 1010 BATs/infusion over 4 weeks for a total of 8 x 1010 EGFR BATs.
Results: Four patients had stable disease (SD) for 6.1, 6.5, 5.3, and 36 mos. Two patients had complete responses (CR) when chemo was restarted after BATs. The median overall survival (OS) for 17 evaluable patients (3 of 4 infusions in the P1 and all 8 infusions in the P2) was 31 mos, and the median OS for all 20 patients (3 in the P2 who did not complete 8 infusions) is 14.5 mos (95% CI, 7.5-45.2 mos). 
Patient IT20104 had an apparent “pseudoprogression” after 3 BATs infusions, but achieved a CR after restarting capcitabine and is alive off therapy at 54 mos (24 mos after stopping capecitabine). Immune evaluations on the P1 patients show specific cytotoxicity to MiaPaCa-2 by peripheral blood mononuclear cells (PBMC) increased from 21% to 31% 2 weeks after the 3rd infusion, and IFN-γ EliSpots increased from < 20 to 1000 IFN-γ EliSpots/106 PBMC (p < 0.03). 
Patient IT 20121 (SD for 36 mos) increased IFN-γ EliSpots from 250 to 3200/106 PBMC after 8 infusions. Innate cytotoxicity responses in the P1 patients increased significantly after infusions (p < 0.04). Levels of IP-10 increased significantly (p < 0.04), and levels of IL-8 decreased but not significantly (p < 0.07). 
Conclusions: Infusions of BATs are safe and induce endogenous adaptive anti-tumor responses. Targeting PC with BATs may stabilize disease, leading to improved OS, as well as evidence that BATs infusions can induce anti-tumor activity and immunosensitize tumors to subsequent chemo. Clinical trial information: NCT014084, NCT03269526, NCT02620865.  [Currently available trial: NCT03269526]
Combination therapy of dendritic cell vaccination plus chemotherapy in pancreatic cancer
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Abstract:

Background: Pancreatic cancer is one of the world’s deadliest malignancies with an average 5-year survival rate of only 9%. Fortunately, immunotherapy is providing encouraging results for treatment of this historically resistant malignancy. Kiromic Biopharma is performing a phase I/II dendritic cell vaccine trial for progressive solid malignancies. We present here a notable response to metastatic pancreatic cancer. Methods: The patient is a 73-year-old male with the history of a locally advanced pancreatic cancer treated initially with gemcitabine, concurrent 5FU and radiation therapy, and consolidation 5FU, followed by surgical resection in 2009 . Although the patient did well exceeding typical survival curves, the patient’s cancer became metastatic, requiring multiple lines of chemotherapy including FOLFIRINOX, gemzar and abraxane, and most recently Onivyde and leucovorin/5FU in February - August, 2017 for progressive liver and lung metastases. The patient was then enrolled onto Kiromic Biopharma’s DC vaccination trial in March, 2018. Results: He subsequently received 6 ID autologous dendritic cell vaccinations over 12 weeks, demonstrating a tumor antigen specific immunogenic response by IFN-gamma immunoassay. Total tumor burden (TTB) prior to clinical trial enrollment at the sites of metastatic disease was 2,221mm2, and after completion of the DC vaccination protocol in May, 2018, the TTB increased to 4,466mm2 in June, 2018 (not considered to be pseudo-progression due to a corresponding increase in tumor biomarkers). The patient then received a repeat course of Onivyde and leucovorin/5FU on 8-3-18, completing that course of therapy on 9-14-18, with subsequent TTB decreasing to 2,986 mm2. Conclusions: The sequential combination of dendritic cell vaccine and chemotherapy resulted in a substantial response with a recession in metastatic tumor burden. A CT scan was obtained just 6 days after the 5 week course of Onivyde was completed, and given the optimal immunotherapy window after the DC vaccination, and the repeat of the same chemotherapy regimen, it is unlikely that chemotherapy alone led to such a rapid decrease in the TTB. Metastatic sites were likely populated by chemo resistant clones that survived the August 2017 administration of the Onivyde regimen. Thus, chemo alone would be unlikely to act so quickly. We hypothesize that there was synergistic activity between the DC immunotherapy and the Onivyde/5FU regimen, accounting for the decrease in TTB between May and September, 2018. Clinical trial information: NCT02705703
Comparison of FOLFIRINOX and gemcitabine with nab-paclitaxel in metastatic pancreatic cancer: Using Korean Pancreatic Cancer (K-PaC) Registry.
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Abstract:

Background: Although FOLFIRINOX and gemcitabine with nab-paclitaxel (GNP) are widely used in metastatic pancreatic cancer (MPC), the multi-center study comparing two regimens is rare. Recently, a multi-center, web-based registry for pancreatic cancer (K-PaC, Korean pancreatic cancer) was firstly launched in South Korea. We aimed to compare the clinical outcomes for FOLFIRINOX and GNP in MPC patients using K-PaC registry. Methods: In the K-PaC registry, we constructed the web-based database of anonymized 3,748 patients with histologically-proven pancreatic ductal adenocarcinoma. For this study, MPC patients who have received first-line FOLFIRINOX or GNP were enrolled. The baseline characteristics, overall survival (OS), grade III-IV toxicity, and other subgroup characteristics were analyzed. Results: From 2011 to 2017, a total of 413 (FOLFIRINOX 231 vs. GNP 182: with the same order below) patients met the eligible criteria. Median age was 63 year (60 vs. 68) and male were 46% (51% vs. 39%). Origins of tumor were head (41%), body (25%), and tail (34%). Major metastatic sites were liver (62%), peritoneum (32%), lung (18%), and others (34%), including multiple metastases. Median OS was 11.6 month (11.3 vs. 12.4, hazard ratio [HR] 0.91, confidence interval [CI] 0.71–1.16). The major hematologic toxicity was 32% of neutropenia (37% vs. 23% with P-value 0.116) and 12% of febrile neutropenia (16% vs. 10% with P-value 0.172). The major non-hematologic toxicity was 33% of fatigue (29% vs. 37% with P-value 0.455) and 28% of vomiting (27% vs. 29% with P-value 0.516). According to metastatic site, median OS by agents (months, FOLFIRINOX vs. GNP) were as follows: 9.5 vs. 10.2 with HR 0.898, CI 0.66–1.22 in liver; 11.8 vs. 12.5 with HR 0.90, CI 0.61–1.33 in lung; 9.1 vs. 12.6 with HR 0.94, HR 0.70–1.19 in peritoneal seeding. According to the sequential treatment, median OS of 1st-line FOLFIRINOX followed by GNP group (n = 53) was 11.2 month and that of 1st-line GNP followed by FOLFIRINOX group (n = 43) was 12.4 month (HR 0.82, CI 0.68–1.18). Conclusions: In this study using K-PaC registry in Korea, FOLFIRINOX and GNP showed comparable efficacy and toxicity. In the subgroup analysis, sequential treatment did not showed significant difference, but GNP showed a better trend in the group of peritoneal seeding.

Comparison of the mutation profile between pancreatic head/neck and body/tail cancers
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Abstract:

Background: Carcinomas in the pancreatic head/neck and body/tail represent different clinicopathological characteristics, but little is known about the underlying genetic mechanisms. The present study aims to explore the differences in mutation profile between pancreatic head and body/tail cancers. Methods: Fifty-four patients were retrospectively enrolled in the present study. DNA was purified from qualified formalin-fixed, paraffin-embedded tissue blocks of the tumor and corresponding adjacent normal tissue and subjected to target-capture next generation sequencing (TGS). Somatic mutations were identified, which further underwent gene ontology (GO) and KEGG pathway analysis. Results: The most frequently mutated genes in carcinomas of the pancreatic head were KRAS (61.3%), TP53(38.7%), and CDKN2A (16.1%), while that of the pancreatic body/tail were KRAS (95.7%), TP53(87%), CDKN2A (26.1%), and ARID1A (26.1%). The prevalence of TP53 and KRAS mutations in pancreatic head and body/tail cancers were significantly different from each other (p = 0.0006 and p = 0.0037, respectively). Pancreatic head/neck cancers also preserved a broader KRAS mutation spectrum than their counterparts of the body/tail. Pathway analyses revealed that mutations in cancer of pancreatic head/neck were enriched for genes involved in the protein amino acid phosphorylation, regulation of cell proliferation, transmembrane receptor protein tyrosine kinase signaling pathway, and phosphorylation pathways, while cancers of the pancreatic body/tail were enriched for genes involved in colorectal cancers. Conclusions: Cancer of the pancreatic head/neck and body/tail have distinct mutation profiles.

Comprehensive genomic analysis of metastatic pancreatic ductal adenocarcinoma (mPDAC) reveals a significant proportion of clinical actionable aberrations.
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Abstract:

Background: Significant progress has been made in the understanding of the genomic landscape of PDAC, but the clinical utility of these data remains uncertain. Methods: As part of the BC Cancer Personalized Oncogenomics (POG) and PanGen studies (NCT02155621, NCT02869802), whole genome analysis and transcriptome sequencing were performed on fresh biopsy and blood sample from 48 mPDAC patients. Genomic findings informed therapy choices including potential eligibility for the CCTG PM.1 molecular basket trial (NCT03297606). Results: Cohort consists of 54.1% male, average age 57.6, 34/48 had ≥2 lines of treatment. 37/48 biopsies were from liver and 27/48 were collected pre-treatment. 8/48 (16.6%) patients had aberrations with strong evidence of clinical actionability. These include 2 germline BRCA2, 1 germline BRCA1, 1 somatic XRCC2 homozygous deletion with strong COSMIC signature 3, all predictive of platinum sensitivity. Patients with XRCC2 deletion and BRCA1 had over 2 years on FOLFIRINOX. Fusions affecting the NRG1 gene were identified in 3/4 patients with KRAS wildtype tumours, which may confer ERRB inhibitor sensitivity. 2/3 NRG1 fusion patients have thus far been treated with the ERBB inhibitor afatinib with radiographic responses noted in both patients. One patient had mismatch repair deficiency, and a high mutational burden, suggestive of immune checkpoint inhibitor sensitivity. Other possible actionable mutations include CCTG PM.1 trial potential eligibility: 4/48 with high homologous recombination defects and 1 germline ATM mutation loss (PARP inhibitor arm), 1/47 ERBB2 amplification (anti-HER2 arm), 2/47 high expression of FGFR1 (Sunitinib arm) and 1/47 with high FLT4 and IGF1R expression (Axitinib arm). Conclusions: More routine use of comprehensive genomic analysis should be considered in mPDAC given finding of high degree of actionability. Importantly, a significant proportion (16.6%) had findings with strong evidence of clinical impact.

Copy number instability (CNI) combined with CA19-9 as a biomarker for postoperative prognostic prediction of pancreatic cancer
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Abstract:

Background: Pancreatic cancer is one of the most aggressive human malignancies and has a poor prognosis. Large-scale studies have reported on its initiation, progression, diagnosis and prognosis. However, over the past several decades, the overall 5-year survival rate of pancreatic cancer has remained at less than 5%. Thus, the current major challenge in the postoperative management of pancreatic cancer is to identify high-risk recurrent patients. We retrospectively investigated the clinical, pathological and outcome data for 48 pancreatic cancer patients to clarify the associations of molecular mechanisms and prognosis. Methods: Eligible pancreatic cancer patients were included, and formalin-fixed paraffin-embedded (FFPE) tumor specimens and matched blood samples were collected at Ruijin Hospital, Shanghai Jiao tong University School of Medicine. Genome profiles were analyzed by using a designed 1408-gene panel based on next-generation sequencing (NGS). The copy number instability (CNI) score in primary tumor tissue was calculated to investigate the relationship between molecular features of the primary tumor and prognosis. Results: The CNI score in primary tumor tissue was positively correlated with lymph node metastasis, TP53 mutation, and early recurrence. Moreover, preoperative Carbohydrate antigen 19-9 (CA19-9) levels and CNI scores in primary tumor tissue were significant independent predictors associated with PFS in pancreatic ductal adenocarcinoma (PDAC). Finally, we performed an independent signature that includes CNI score and Carbohydrate antigen 19-9 (CA19-9) level to predict prognosis of pancreatic cancer. Conclusions: These results suggest that CNI score in primary tumor tissue is an independent predictive prognostic biomarker for PDAC. CNI combined with CA19-9 is a better predictor for postoperative prognostic prediction of pancreatic cancer.

Defining the heterogeneity landscape of pancreatic cancer copy number alterations.
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Abstract:

Background: Pancreatic cancer (PDAC) is projected to become the second leading cause of cancer related mortality by 2030. Bulk whole genome sequencing studies of PDAC have characterized the landscape of clonal mutations and highlighted the prominence of copy number alterations (CNAs) in PDAC genomes. However, little is known with regards to the extent of sub-clonal heterogeneity of somatic CNAs and it is hypothesized that this heterogeneity is a contributing factor to the limited effectiveness of existing therapies. Methods: We retrieved absolute copy number information using bulk sparse whole genome sequencing of multi-region sampled PDAC samples as well as matching primary-metastasis tumor samples from over 100 patients. In addition, we analyzed copy number variations in a subset of these samples (n = 15) at single-cell resolution (~1000 cells in total). Results: We describe a detailed picture of sub-clonal CNAs genetic heterogeneity. Our results illustrate, among other findings, (1) extensive sub-clonal diversity of CNAs giving rise to many genetically unique sub-clonal cancer populations, (2) somatic mosaicism of chromosomal amplicons in single-cancer cells, (3) variation in the dosage of cancer genes, including the KRAS oncogene, in different tumor sub-clones and (4) somatic alterations, such as amplification of 8q11 containing the metastasis promoting gene IKBKB, associated with primary PDAC progression to liver metastasis. Conclusions: Our results offer an in-depth view of the sub-clonal heterogeneity of somatic CNAs in pancreatic cancer and illustrate ways in which such heterogeneity could lead to therapeutic resistance.

Development of a radiomics nomogram based on the CE-CT features to predict the survival of upfront resectable patients with pancreatic head cancer and suspected venous invasion.
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Background: Pancreatic head adenocarcinoma is commonly diagnosed at an advanced stage when adjacent vascular invasion is present. This study aimed to establish a radiomics nomogram by integrating radiomics signature and clinical predictors to estimate overall survival(OS) in patients who underwent attempted curative resectional surgery for pancreatic head cancer with suspected peri-pancreatic venous invasion. Methods: Data on patients with pancreatic head adenocarcinoma and suspected peripancreatic invasion who underwent pancreatic resection with venous reconstruction were retrospectively collected from 2012 to 2016 at two academic institutions. A total of 396 radiomics features were extracted from pretreatment CE-CT images of each patient. Least absolute shrinkage and selection operator (LASSO) regression was applied to select optimal features and generate a radiomics signature. The radiomics nomogram was developed by integrating the radiomics signature and clinical predictors. The performance of radiomics nomogram validated in the cohort of patients of second institution. Results: Radiomics signatures were significantly associated with pancreatic head adenocarcinoma patients' survival time. The radiomics nomogram combined with clinical predictors(CA-199 value, Peripancreatic venous abnormalities and Lymph node staging) provided good predictive accuracy of survival on calibration curves. The C-index of the model in predicting overall survival (OS) was 0.836 for the validation cohort. Conclusions: The nomogram accurately predicted OS in patients with pancreatic head cancer with suspected peripancreatic venous invasion after attempted curative pancreatic resectional surgery. These findings might aid clinicians with treatment decision-making and improve precise medicine.

DNA repair deficiency association with prognosis in pancreatic cancer: A single-institution experience.
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Abstract:

Background: Understanding survival outcomes of various pathogenic mutations helps guide treatment decision making for patients. Classic pancreatic cancer mutations such as KRAS and TP53 have well documented survival outcomes while other mutations leading to DNA repair deficiency do not have well understood survival outcomes. Methods: We retrospectively evaluated survival outcomes of 70 pancreatic cancer patients who had their cancers genetically profiled by NGS methods. Patients with DNA repair deficiency harbored mutations in genes such as BRCA1 (1 Pts), BRCA2 (8 Pts), ATM (5 Pts), NBN (1 Pt), and BRIP1 (1 Pt). We compared baseline characteristics, tumor stage and clinical outcomes between patients with DNA repair deficiency versus DNA repair proficient cancer patients. Comparative survival analysis between the two groups was performed using Kaplan-Meir methods. Results: Baseline characteristics for all patients are recorded in (Table). Median OS is 24 months for DNA repair proficient group and 20 months for DNA repair deficient group. A comparison of Kaplan-Meir survival curves between the two groups yielded a p-value of 0.72. This is most likely due to sample size and different chemotherapy regimens which make it hard to retrospectively compare patient groups. Conclusions: Patients with mutated DNA repair genes did not have significantly worse survival. We are designing a clinical trial utilizing a PARP inhibitor, for these patients in order to better control for all factors in order to better ascertain any survival differences between the two groups. PARP inhibitor will create multiple single strand breaks which cancer cells deficient in DNA repair genes cannot repair and thus trigger cancer cell death

	
	DNA repair deficient cancers
	DNA repair proficient cancers

	# of patients
	16
	54

	Gender
	
	

	M
	8 (50%)
	28 (52%)

	F
	8(50%)
	26 (48%)

	ECOG
	
	

	0-1
	14 (88%)
	45 (88%)

	2³
	2 (12%)
	6 (12%)

	Tumor Location
	
	

	Head
	8 (53%)
	32 (59%)

	Body
	4 (27%)
	7 (13%)

	Tail
	3 (20%)
	15 (28%)

	CA 19-9
	
	

	Normal ( < 34 U/L)
	2 (14%)
	17 (35%)

	Abnormal
	13 (86%)
	25 (65%)

	Localized
	4 (25%)
	13 (25%)

	Metastatic
	12 (75%)
	40 (75%)

	1st line treatment
	Gemcitabine based – 50%  FOLFIRINOX – 50%
	Gemcitabine based – 41%  FOLFIRINOX – 46%  None – 13%


Dynamic assessment of circulating tumor DNA in prediction of response to nab-paclitaxel-based first-line chemotherapy in metastatic pancreatic cancer.
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Background: Emerging evidence showed circulating tumor DNA (ctDNA) may be used as biomarker for monitoring tumor response to chemotherapy in pancreatic cancer. This pilot study was to evaluate the clinical application of dynamic assessment ctDNA in MPC. Methods: From December 2016 to June 2018 in our center, 29 MPC patients treated with nab-paclitaxel based first-line chemotherapy (NS or N plus Gemcitabine, NG) had at least 2 ctDNA tests were included for analysis. Plasma samples were prospectively collected at baseline and periodical follow-ups until progression, death, or withdrawal of consent. Next-generation sequencing for a panel of 425 genes covering a wide range of cancer-related loci was performed to profile ctDNA. Progression of ctDNA was defined as increased mutation allelic frequency (MAF) of common mutant gene from baseline or nadir, or the presence of new gene alternations. The clinical relevance of the common alteration, and its dynamic changes in ctDNA were analyzed, and compared to conventional imaging response and survival. Results: In our patient cohort, the best overall response of partial response (PR) was 48.3% (14/29). By February 2019, 18 patients passed away with median follow-up of 9.7 months. At baseline, 22 patients (75.9%, N = 29) had at least one common driver gene alterations (KRAS, TP53, CDKN2A, SMAD4) detected in ctDNA. Mutant KRAS and TP53 were identified in 72.4% and 62.1% patients with a median MAF of 5.8% and 4.7%, respectively. Of 14 patients achieved PR on image, MAF of the mutant driver genes found declined significantly or mutant gene disappeared. At the time of clinical progressive disease (PD), 24 patients had evaluable image and ctDNA results whereas both demonstrated PD in 23 (95.8%), including 9 found earlier progression of ctDNA with median time of 1.93 months compared to image findings. Among 22 patients with any of the above 4 mutant driver genes in ctDNA at baseline, 13 patients demonstrated significant reduction of MAF (reduction to < 1% or undetectable) within 6 weeks, who had a longer progression free survival (PFS, reduction 6.6m vs no reduction 3.4m, P = 0.001) and overall survival (OS, reduction 12.6m vs no reduction 5.4m, P = 0.001), compared to those who had an increased or stable MAF. Conclusions: Our initial findings demonstrated the changes in MAF of 4 common driver genes in ctDNA was well correlated with treatment response to chemotherapy, PFS and OS in MPC. Peripheral ctDNA was a potential reliable alternative biomarker for efficacy and progression prediction in MPC.

Effect of ARK5 on the anti-tumour activity of OSI-027 via regulation of epithelial-mesenchymal transition in pancreatic cancer.
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Background: Pancreatic cancer (PC) is one of the most common lethal malignancies,OSI-027, a selective inhibitor of mTOR, has anti-tumour activity in PC and is currently in phase II clinical trials. According to the results of our previous study, OSI-027 sensitivity varies across pancreatic cancer cell lines; however, the underlying mechanisms are unclear. Methods: In this study, we sought to investigate the regulatory mechanisms underlying OSI-027 resistance in PC under both in vitro and in vivo conditions. Results: We demonstrated that in PC, sensitivity to OSI-027 was negatively correlated with ARK5 expression, and ARK5 knockdown could enhance OSI-027 sensitivity. Further, the mechanistic experiments showed that ARK5 inhibition could reverse EMT induced by OSI-027. Suppression of EMT by Twist siRNA could sensitize pancreatic cancer cells to OSI-027, but the combination of Twist siRNA and ARK5 siRNA did not enhance the anti-tumour effect of OSI-027. Moreover, under hypoxia-induced EMT, the cancer cells were less sensitive to OSI-027, but ARK5 siRNA could block the EMT process. The in vivo experiments showed that the combination of ARK5 and Twist siRNAs could enhance the anti-tumour effect of OSI-027 and restrain OSI-027-induced EMT. Conclusions: The results indicate that ARK5 plays a role in the resistance of pancreatic cancer cells to OSI-027 by regulating EMT and lay the groundwork for future clinical studies.

Effect of irreversible electroporation (IRE) combined with chemotherapy (C) on survival in locally advanced pancreatic cancer (LAPC) patients (pts).
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Background: LAPC represents 40% of PC pts. IRE is a non-thermal ablative technique that can be used in inoperable pts and safely combined with C. Methods: From 2015 to 2018 laparotomic IRE was performed in a total of 34 LAPC pts. The median age was 64.7yrs (range, 46-81yrs) and 15 (44%) were males. The median tumor size was 3.9cm (range, 2-5.2cm) with the majority of tumors located at pancreatic head (26 pts, 76%), followed by body (6 pts, 18%) and tail of pancreas (2 pts, 6%). Induction C was applied in 27 out of 34 pts and in case of disease control IRE was done, while in 7 pts IRE was done without prior C. In the majority of pts C after IRE was also given. Results: Induction C was applied in 27 out to 34 pts (80%) [FOLFIRINOX in 16 pts, nab-paclitaxel-gemcitabine (AG) in 11 pts]. After the completion of 3 cycles of C, tumor evaluation showed partial response (PR) in 20 pts [59%] and stable disease (SD) in 7 pts. All pts were treated with IRE and 50% of them had a preoperative biliary stent, while 3 pts had metallic stent that was removed before IRE. No IRE-related deaths occurred. Two major complications grade III were reported: Pancreatic fistula grade A in 7 pts and 2 pts diagnosed with delayed gastric emptying. There was also one minor complication (wound infection) in 3 pts (9%). Up to 31/12/2018, the median overall survival (OS) of all pts was 24.2 months (mos) (range, 6-36 mos) and median progression free survival (PFS) was 14.6 mos (range, 3-24 mos). The median OS of the pts treated with C-IRE-C was 22.5 mos (range, 13-36 mos) and median PFS 16.9 mos (range, 3-24 mos), while in pts treated with IRE-C only was 15 mos (6-22 mos) and 10.9 mos (range, 5-16 mos), respectively. The group treated with FOLFIRINOX-IRE-C showed median OS 22.5 mos (range, 15-36 mos) and median PFS 17.1 mos (range, 3-24 mos), while the group treated with AG-IRE-C had median OS 19 mos (range, 13-36 mos) and median PFS 15.8 mos (range, 7-24 mos). After IRE, 24 pts (71%) continued with adjuvant C, either FOLFIRINOX 5 pts (15%) or G-based regimen 18 pts (46%) until disease progression or unacceptable toxicity, while 12 pts (35%) have more than 24 mos OS and 3 pts (9%) have reached 36 mos OS and are still alive. Conclusions: The combination of C with IRE is safe and results in survival increase of LAPC pts. Pts treated with the sequence FOLFIRINOX-IRE-C seems to benefit the most.

Effect of LAT2 on glutamine-dependent mTOR activation to promote glycolysis and chemoresistance in pancreatic cancer.
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Background: Reprogrammed energy metabolism has become the characteristic of cancer recently. Transporters act as amino acid sensors involved in mTOR recruitment and activation, which is crucial for the growth of both normal and tumor cells. L-type amino acid transporter 2 (LAT2), a Na+ -independent neutral amino acid transporter, is encoded by the SLC7A8 gene and responsible for transporting neutral amino acids, including a mTOR activator, glutamine. LAT2 was reported to be overexpressed in gemcitabine-resistant pancreatic cancer cells. However, the role of LAT2 in chemoresistance in pancreatic cancer remains unclear. Methods: The effects of LAT2 on biological behaviors of pancreatic cancer cells were analyzed. LAT2 and LDHB levels in tissues were detected, and the clinical value was evaluated. Results: We demonstrated that LAT2 played an oncogenic role and decreased the gemcitabine sensitivity of pancreatic cancer cells in vitro and in vivo. Survival analysis indicated that high expression of both LAT2 and LDHB was related to a poor prognosis in patients with pancreatic cancer. Furthermore, we found that LAT2 could promote proliferation, inhibit apoptosis, activate glycolysis and alter glutamine metabolism to activate mTOR in vitro and in vivo. Next, the combination of gemcitabine with an mTOR inhibitor (RAD001) could reverse the decrease in chemosensitivity caused by LAT2 overexpression in pancreatic cancer cells. Mechanistically, LAT2 promoted glycolysis and decreased gemcitabine sensitivity via regulating two glutamine-dependent positive feedback loops (the LAT2/p-mTORSer2448 loop and the glutamine/p-mTORSer2448/glutamine synthetase loop) in pancreatic cancer. Conclusions: Our data indicates that LAT2 functions as an oncogenic protein and could regulate glutamine-dependent mTOR activation to promote glycolysis and decrease gemcitabine sensitivity in pancreatic cancer. The LAT2-mTOR-LDHB pathway might be a promising therapeutic target in pancreatic cancer.

Effect of neoadjuvant chemotherapy using gemcitabine and S1 before surgery for pancreatic cancer on quality of life.
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Background: To improve the poor prognosis of patients with pancreatic cancer, we examined the effect of 6 months of neoadjuvant chemotherapy (NAC) using gemcitabine and S1 before surgery and found significantly prolonged survival. Clinical use of this treatment is expected in the future. However, preoperative NAC may increase the physical burden on patients as well as their psychological burden due to the longer waiting time. Thus, it is necessary to confirm that the treatment does not reduce quality of life (QOL). Methods: In this observational study of patients who underwent resection after this NAC, a QOL questionnaire survey was administered preoperatively and at postoperative months 3, 6, and 12, to consenting patients from those enrolled in randomized controlled trials (RCTs). The intervention group (planned surgery and NAC) had added pre- and post-treatment QOL surveys. We used the Short Form 36 Health Survey version 2 (SF-36v2 Standard, Japanese) to measure health-related QOL. Overall differences among the groups were evaluated by paired t test and two- and three-way ANOVA. All statistical analyses were performed using SPSS (ver. 21) software. Results: In total, 55 patients (mean age 66.0 years), about 15% of those enrolled in the RCTs, responded to the questionnaire (NAC group, n = 22; control group, n = 33). QOL was not significantly reduced in the NAC group pre- and post-treatment (p= 0.19-0.96). Notably, there were no significant differences in post-treatment QOL, with improvement in the Physical Functioning (75.9→79.4), Bodily Pain (70.5→72.5), Vitality (59.6→59.9), and Mental Health (66.5→69.7) SF-36 domains compared with before preoperative treatment. This suggests that patients had good preoperative physical and mental QOL. QOL at each time point did not differ significantly in the 8 domains with or without NAC; the Mental component summary score was significantly higher in the NAC group compared with the control group at 3 months (54.9 vs 49.3, p= 0.04). NAC and QOL did not differ significantly by time, sex, and operation type. Conclusions: NAC using gemcitabine and S1 before surgery for pancreatic cancer does not reduce QOL. Improved prognosis can be expected with no adverse effect on QOL.

Effect of neoantigen reactive T cells combined with chemotherapy and radiation on survival in advanced pancreatic cancer.
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Background: Pancreatic cancer (PC) is one of the most aggressive and death-relating malignancy. Gemcitabine (GEM) is the key agent in the first-line standard regimen for advanced PC, which is mostly diagnosed at advanced stage and unsuitable for curative resection. The objective responsive rate (ORR) and medium progression free survival (PFS) of various GEM-based regimens are still unsatisfied. Therefore, development of new therapeutic modalities, including immunotherapy, is needed. This study is to investigate the efficacy, safety and clinical beneficial of combination neoantigen based immunotherapy with GEM and radiotherapy in locally advanced and metastatic PC patients. Methods: Three locally advanced unresectable and seven metastatic PC patients received at least two cycles of GEM (1000mg/m2 on day 1 and day 6), radiotherapy combing with neoantigen induced DC vaccination on day 7 and cytotoxic T lymphocyte transfer from day 12 to 15 (repeated every 21 days). The locally advanced unresectable PC patients received stereotactic body radiotherapy (SBRT) with a total amount of 50-66Gy during the first cycle. For metastatic patients, their partial lesions received a low dose radiation (0.5Gy bid*2days ) on day 10 and 11 in each cycle. Results: Two cases were observed with partial remission (PR), five with stable disease (sd), and three with progressive disease (PD). The disease control rate (DCR) was 70%. Median progression free survival (PFS) was 6.4 months. After the first treatment cycle, the total effectiveness for pain easement and increasing appetite are 100% (8/8)and 66.7%, respectively. Haematotoxicities with a 40% incidence rate were the most common adverse drug reactions. Two patients had grade 1 to 2 neutropenia, two with grade 3 to 4 thrombocytopenia. Three patients suffered grade 1 to 2 gemcitabine-induced skin rash. No treatment-related mortality occurred. Conclusions: Neoantigen reactive T cells combined chemoradiotherapy demonstrated an acceptable response and safety in advanced pancreatic cancer patients.

Effect of targeting CD40 for DC vaccination in pancreatic adenocarcinoma.
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Background: Although immunotherapy yields striking results in various malignancies, results in pancreatic cancer have been disappointing. Both a highly immunosuppressive tumor microenvironment and a dense desmoplastic stroma have been found to prohibit proper T-cell infiltration in these tumors, thereby preventing immunotherapy efficacy. We hypothesize that a rational and translational multistep approach is needed to sensitize pancreatic cancer to immunotherapy. In an aggressive murine pancreatic ductal adenocarcinoma model, we assessed the effectiveness of dendritic cell (DC) vaccination in combination with αCD40 treatment, as these treatments are known to induce effector T cells and degrade stroma, respectively. Methods: Immune competent C57BL/6 mice were inoculated subcutaneously with pancreatic tumor cells (KPC3). Mice with established tumors were vaccinated with tumor-loaded monocyte derived DCs and consequently treated with αCD40 agonistic antibodies. Tumor sizes were monitored over time. Immune responses were determined by flow cytometry of cells in peripheral blood, spleen and tumor. NanoString Technologies were applied on tumor samples. Results: A significant delay in tumor growth was found in the combination therapy arm compared to untreated mice and mice treated with DCs or αCD40 alone. Monotherapy had no effect on tumor growth. Survival of mice treated with the combination therapy was also improved compared to untreated mice or mice treated with monotherapy (P < 0.001). Interim blood analysis showed significant increases in frequencies of activated and proliferating T cells in treated animals and those cells also displayed an effector memory phenotype. This was more pronounced for CD4 T cells in mice treated with DCs while αCD40 therapy induced a confined response in CD8 T cells. Increased frequencies of tumor infiltrating lymphocytes were found in all treated mice compared to untreated mice. mRNA expression analysis indicated less exhausted phenotype of intratumoral lymphoid cells in mice treated with DCs and αCD40 compared to monotherapy DCs or αCD40. Conclusions: These results demonstrate the potency of this novel form of combination immunotherapy and reveals a mechanistic insight into the requirements of effective immunotherapy in pancreatic cancer.

Effect of tumor cell-derived debris and IgG on metastasis of pancreatic cancer and inflammation through tumor-associated macrophages.
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Background: The progression and metastasis of pancreatic ductal adenocarcinoma (PDAC) is highly dependent on the tumor microenvironment. Most tumor-associated macrophages (TAMs) are M2 phenotypic macrophages, which normally show anti-inflammatory functions in numerous disorders. We previously found that alternatively activated macrophages showed pro-inflammatory characteristics upon stimulation of hepatoma cell-derived debris, but the molecular mechanism was unclear. Methods: Macrophages were induced using tumor cell debris. Xenograft mouse model was established. Immunoblotting and immunochemistry were used to test protein expression. Results: The M2 macrophages-derived inflammation also existed in PDAC. We proved that the necrotic debris of PDAC cells induced potent IL-1β release by M2 macrophages via TLR4/TRIF/NF-κB signaling, and this effect was further boosted by IgG that also derived from PDAC cells. We further revealed that increased IL-1β promoted epithelial-mesenchymal transition (EMT) and consequent metastasis of PDAC cells. Using a selective COX-2 inhibitor celecoxib, we enhanced the anti-tumoral efficacy of gemcitabine. Conclusions: These data revealed a special pro-inflammatory phenomenon and mechanism in PDAC, and indicated that IL-1β and COX-2 can be therapeutic targets of anti-inflammatory strategy in PDAC treatment.

Efficacy and safety of FOLFIRINOX in elderly patients with advanced pancreatic adenocarcinoma.
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Background: Although FOLFIRINOX showed improved efficacy in advanced pancreatic ductal adenocarcinoma (PDA), physicians still hesitate to administrate FOLFIRINOX in elderly patients despite of being in a good performance status. We investigated the efficacy and toxicity of FOLFIRINOX in elderly patients with advanced PDA. Methods: We retrospectively reviewed electronic medical records of advanced PDA patients administrated a first-line FOLFIRINOX from January 2012 to July 2017 in a single tertiary teaching hospital. All the patients were divided into two groups: non-elderly group A (age < 70) and elderly group B (age≥70). Overall survival (OS), progression free survival (PFS) and toxicities were compared between two groups using Cox proportional hazard model. Results: A total of 214 patients (Group A 176; B 38) met the eligible criteria. Median age was 61 years old (29-80, group A 59; B 73) and median cycle of FOLFIRINOX was 7.0 (1–75, group A and B 7.0). Median OS and PFS did not differ between group A and B (OS, 11.8 vs 12.0 months, hazard ratio [HR] 1.165, 95% confidence interval [CI] 0.785–1.728; PFS 6.5 vs 7.3 months, HR 1.003, 95% CI 0.694–1.451, respectively). When we analyzed OS according to tumor stage (locally advanced and metastatic), group A and B showed comparable median OS (15.8 vs 13.5 months in locally advanced PDA; 8.6 vs 9.8 months in metastatic PDA, respectively) There were no significant differences in terms of hematologic toxicities except Gr 3 or 4 thrombocytopenia (Group A 3.4%; B 13.2%, P = 0.028). Fatigue and diarrhea were observed more often in Group B than in group A (47.4% vs 10.2%, P = 0.000; 18.4% vs 4.5%, P = 0.010, respectively), all of which were manageable. More patients in group B received dose adjusted FOLFIRINOX than in group A, although there was no statitical significance. Conclusions: FOLFIRINOX could be considered as the first-line chemotherapy for elderly patients with advanced PDA as well as non-elderly patients when dosage modified appropriately, given comparable efficacies and acceptable and manageable toxicities. More studies are warranted to confirm this issue.

Efficacy and tolerability of adjuvant gemcitabine and capecitabine in patients with resected pancreatic cancer in US population: A single network experience.
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Background: Adjuvant chemotherapy with combination of gemcitabine and capecitabine improved overall survival (OS) with an acceptable toxicity profile in the European patient population. However, limited data is available for tolerability and efficacy of the combination regimen in the adjuvant setting in the US population. Herein, we report a single network experience with the combination regimen. Methods: We retrospectively evaluated 45 patients with pancreatic cancer who were treated at our institution from 1/1/2017 – 12/31/2018. Eligible patients were aged 18 years or older and had undergone complete macroscopic resection for ductal adenocarcinoma of the pancreas. These patients received adjuvant combination chemotherapy with gemcitabine (1000 mg/m2) and capecitabine (1660 mg/m2). Electronic medical record was reviewed to collect patient data. Medcalc software was used for statistical analysis including Kaplan Meier analyses. Results: Median age of patients was 64.6 years (range 47-87). Majority of patients had stage II disease (73.5%). Seventy-one percent of patients were able to receive 6 cycles of chemotherapy. Median OS for all patients was 20.2 months (95% CI 11.7-22.7). Median OS for patients who received < 6 vs 6 cycles was 14.9 months (95% CI 6.6-14.9) vs 21.5 months (95% CI 11.9-22.9) (p = 0.21). Median progression free survival (PFS) for all patients was 19.3months (95% CI 13.1-25.7). Median PFS for patients with < 6 vs 6 cycles was 7.3 months versus 22.2 months (p = 0.0002). Overall, 31.1% of patients developed disease progression. Of note, 33.3% and 71.1% of patients required dose reductions for gemcitabine and capecitabine respectively. Fifteen grade 3-4 adverse events were reported of which 11 were hematologic and 4 non-hematologic. Conclusions: This single institution analysis shows a trend in improvement for PFS for patients able to complete adjuvant therapy with gemcitabine and capecitabine following pancreatic resection. It is worth noting, however, that dose reductions were required in the majority of patients. Therefore, we propose investigating a modified regimen of gemcitabine and capecitabine in the US population.

Elevated pretreatment serum IL-8 and PD-L1 and overall survival in a phase III randomized advanced pancreatic cancer clinical trial.
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Background: We previously reported the prognostic and predictive utility of pretreatment serum PD-L1 in the CCTG MA.31 serum bank (SABCS 2018, abstr PD3-10). IL-8 (CXCL8) is a pro-inflammatory cytokine that binds to CXCR1 and CXCR2 and promotes tumor immune escape and progression. High serum IL-8 levels are associated with poor prognosis in many cancers, and have recently been reported to predict for reduced OS to nivolumab in lung cancer and melanoma (ASCO 2018, abstr #3025). In this study, we retrospectively evaluated combined pretreatment serum IL-8 and PD-L1 on overall survival (OS) from a phase III randomized pancreatic cancer trial of first-line therapy (octreotide + 5-FU vs. 5-FU) that had reported no significant OS difference between treatment arms. Methods: This study had 147 patients with serum available for this retrospective biomarker analysis from an advanced pancreatic cancer phase III clinical trial.TheELLA immunoassay platform (ProteinSimple, San Jose, CA) was utilized to quantitate serum levels of IL-8 and PD-L1. Kaplan-Meier life table analysis was used to correlate serum biomarkers with overall survival (OS). Results: In univariate analysis, pretreatment serum IL-8 was a significant biomarker as a continuous variable (HR = 1.004; p = 0.012) and trended significant at the median cutpoint (HR = 1.379; p = 0.098) for OS, however serum PD-L1 was not significant at any cutpoint. When serum PD-L1 and IL-8 levels were analyzed as combined biomarkers (median cutpoints), the serum IL-8 high / PD-L1 high cohort had a significantly shorter OS vs the serum IL-8 low / PD-L1 low cohort (HR = 1.816; p = 0.017). Conclusions: In this phase III randomized clinical trial in advanced pancreatic cancer, pretreatment serum IL-8 was a significant biomarker for OS, but serum PD-L1 was not. Higher combined pretreatment serum levels of PD-L1 and IL-8 (both biomarkers high vs. both low) were prognostic for reduced OS in this phase III pancreatic cancer trial. Further study of circulating IL-8 and PD-L1 is warranted in pancreatic cancer for evaluation of targeted and investigational therapies, including the immune checkpoint inhibitors and anti-IL8 therapy.

Epidemiology, national trends and clinical associations of pancreatic adenocarcinoma in chronic pancreatitis patients: A nationwide inpatient sample (NIS) study.
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Background: Chronic pancreatitis (CP) is a known risk factor for pancreatic adenocarcinoma (PA). The aim of this study was to evaluate epidemiology, national trends and clinical associations of PA in hospitalized US patients with CP using the NIS database. Methods: ICD-9 CM codes were used to identify patients with CP and PA between 2002-2014. Age, gender, race, mortality, length of stay (LOS) and commonly associated comorbidities were correlated. Statistical analysis was done using SPSS 25. Results: We identified 1,677,517 patients with CP between 2002-2014. Patients with concurrent PA comprised 1.3 % (21,832) of total patients with CP. During the study period, the prevalence of PA in CP patients remained nearly steady (1.2% in 2002 and 1.3% in 2014). Median LOS was 8 days and decreased from 10 days in 2002 to 6 days in 2014. Overall mortality was 3.5% during hospitalization with the trend of mortality not showing a significant change in the study period (4.2% in 2002 and 4.1% in 2014). Median cost of total hospitalization for CP with PA was 52,116 USD, almost three-folds higher than for CP alone (18,797 USD) and increased from 42,241 USD in 2002 to 55,525 USD in 2014. For patients with CP and PA, 87.5% were above 50-years-old; 55.6% were males; Caucasians and African-Americans represented 72.2% and 12.6% of patients respectively. Interestingly, factors less associated with PA in CP included alcohol (OR 0.27, 95% CI 0.26-0.29, P < .0001), Diabetes Mellitus (DM) (OR 0.78, 95% CI 0.74-0.82, P < 0.0001), Chronic hepatitis C (OR 0.56, 95%CI 0.48-0.66, P < 0.0001) and pancreatic cysts and pseudocyst (OR 0.76, 95%, CI 0.69-0.83, P < 0.0001). Tobacco use, metabolic syndrome, Chronic hepatitis B and H. Pylori infection were not statistically associated with PA. Conclusions: In hospitalized patients with CP, 1.3% had PA. During the study duration, trends of prevalence and mortality did not show significant change, median LOS decreased and hospitalization cost of charge increased. Risk factors for PA like alcohol, DM, chronic hepatitis C, and pancreatic cysts were less associated with PA in patients with CP. Future studies are needed for early detection of PA in patients with CP.

Exploiting DNA repair alterations in metastatic pancreatic cancer (mPAC): Is MGMT methylation a new therapeutic target?
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Abstract Disclosures
Abstract:

Background: Metastatic pancreatic cancer (mPAC) has a poor prognosis, with few therapeutic options and an overall survival (OS) at 5 years < 5%. O6-methylguanine-DNA methyltransferase (MGMT) is a key DNA repair gene, responsible of alkyl groups’ elimination from the O6-position of guanine. Its promoter methylation results in diminished DNA-repair of O6-alkylguanine adducts and enhanced sensitivity to alkylating agents, such as temozolomide (TMZ). Of note, both reductions in MGMT expression and MGMT promoter methylation are described in a variety of gastrointestinal malignancies, including colorectal cancer (CRC). Here we present data on MGMT methylation tested in mPAC pts treated at our center. Methods: Formalin-fixed paraffin-embedded (FFPE) tissue samples were examined using Next Generation Sequencing (50 genes “Hotspot Cancer Panel, Ion Torrent®” and “Oncomine BRCA Research Assay”) and PCR analysis of microsatellite instability (MSI). Furthermore, the exploratory analysis of MGMT status was performed via methyl specific PCR (EZ DNA Methylation-Gold™ KIT) to assess promoter methylation, and immunohistochemistry (IHC) was done to assess protein expression. Results: Archived FFPE tissue sections obtained from 60 pts treated at Fondazione IRCCS Istituto Nazionale dei Tumori of Milan from October 2017 to December 2018 were analyzed. 47 samples (78%) had adequate tissue for extended analyses. As expected, 44 (93%) pts had KRAS mutations, while ATM, CDKN2A mutations and microsatellite instability (MSI) were found in 3 pts (6%), respectively. MGMT promoter methylation was identified in 14 pts (29%), with low/negative MGMT protein expression in 7 (14%). Interestingly, amongst MGMT methylated pts, there were 3 (21%) BRCA1/2 somatic mutant and 1 (7%) MSI, suggesting possible genomic instability. Conclusions:MGMT is a prognostic and predictive marker in glioblastomas and there is an increasing evidence in its role in metastatic CRC, with phase II studies showing a response rate of 10% in chemorefractory pts with MGMT methylation treated with TMZ. In our single center experience, MGMT methylation was found in 29% of patients with mPAC. This data warrant further prospective confirmation, but there is definitely a growing interest in the role of MGMT methylation as a predictive and prognostic biomarker in mPAC.

Exposure-response (E-R) analysis of efficacy of pegvorhyaluronidase alfa (PEGPH20) in combination with nab-paclitaxel + gemcitabine (AG) in patients (Pts) with metastatic pancreatic ductal adenocarcinoma.
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Abstract:

Background: PEGPH20 depolymerizes extracellular matrix hyaluronan (HA) and is an investigational agent for the treatment of pts with HA-accumulating tumors. HALO-109-202 (260 pts) was conducted to evaluate the effect of PEGPH20 + AG in pts with mPDA. Methods: E-R models were developed to evaluate the relationship between PEGPH20 exposure and efficacy, including time to PFS, time to OS, and overall response (OR). Results: The final E-R PFS model was a Cox proportional hazards model that included effects of PEGPH20 Cmax and baseline tumor biopsy HA (high or low). Higher PEGPH20 Cmax was associated with a lower risk of radiological progression. Pts with baseline HA≥ 50% (HA-high) tumor biopsy were at a lower risk of radiological progression with PEGPH20 treatment. A similar E-R model evaluated the effect of PEGPH20 on OS, including effects of dose-adjusted PEGPH20 concentration 7 days postdose (D7 Conc), liver metastases, and baseline tumor burden. The model-predicted influence of PEGPH20 D7 Conc on risk of death indicated that with increasing PEGPH20 D7 Conc, the predicted risk of death decreases. Pts with liver metastases and higher baseline tumor burden were predicted to have a higher risk of death. The final E-R efficacy model for OR probability was a linear function of dose-adjusted PEGPH20 AUC in Cycle 1, where increasing exposure was related to a higher predicted OR probability. Conclusions: The E-R analyses demonstrate that improvements in PFS and OS with PEGPH20 + AG is PEGPH20 exposure-dependent, supporting 3 µg/kg as an appropriate dose for further development and emphasizing the need for sufficient PEGPH20 exposure for improved therapeutic effect. Clinical trial information: NCT01839487
	Parameter estimates and standard errors for exposure-response models for PFS, OS, and OR.

	E-R Model Endpoint  (Model Form)
	N
	Covariate
	Estimate  (SE)
	Hazard Ratio  (95% CI)

	PFS  (Cox proportional hazards)
	220
	PEGPH20 Cmax (ng/mL)
	-0.0490  (0.0182)
	0.952  (0.919-0.987)

	
	
	Baseline tumor biopsy HA ≥ 50%
	-0.6930  (0.2524)
	0.500  (0.305-0.820)

	
	
	Time*PEGPH20 Cmax Interaction
	0.0001  (0.0001)
	1.000  (1.000-1.000)

	OS  (Cox proportional hazards)
	208
	Liver metastases
	0.8835  (0.2807)
	2.419  (1.396 – 4.194)

	
	
	Dose-adjusted PEGPH20 D7 Conc (ng/mL)
	-0.0636  (0.0195)
	0.938  (0.903 – 0.975)

	
	
	Baseline tumor burden (mm)
	0.0052  (0.0016)
	1.005  (1.002 – 1.008)

	OR  (Logistic regression model)
	253
	Comparator Effect (AG) (logit scale)
	-0.785  (0.186)
	NA

	
	
	Dose-adjusted Cycle 1 PEGPH20 AUC(ng x h/mL) (logit scale)
	0.0000561  (0.0000176)
	NA


Expression level of NRP1 and SMAD2 in correlation to mutational status of RAS (BRAF) in pancreatic cancer.
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Abstract:

Background: Pancreatic cancer is the second leading cause of death in tumor diseases worldwide. Neuropilin-1 (NRP1) is overexpressed in many tumors including the pancreatic cancer. The main goal is to reveal the role of NRP1 in the process of tumorigenesis. The expression of NRP1 and the presence of KRAS point mutation lead to the cell survival by lowering the SMAD2 phosphorylation. On the other hand, the NRP1 inactivation and the wild-type KRAS in tumor cells lead to the tumor growth inhibition. Our aim is to prove correlation between NRP1 level, SMAD2 and the mutational status of KRAS, NRAS in prognosis of patients with pancreatic cancer. Methods: Retrospective study is based on analysis of 50 FFPE bioptical samples (40 resections, 8 punctures, 2 thin-needle biopsies); histology verified all as adenocarcinomas. The expression level of NRP1 and SMAD2 is measured by Imunohistochemistry by mice monoclonal antibodies Anti-Neuropilin 1 and Anti-SMAD2 (Abcan) on the device BenchMark ULTRA (Ventana Medical Systems), Roche. DNA isolation is executed by QIAamp DNA Mini Kit. We used Codon Specific Mutation Detection Kit (Diatech pharmacogenetics) for detection of somatic point mutations in codons 12, 13, 61 and 146 of KRAS and NRAS genes. BRAF mutational status was revealed by direct sequencing on ABI Prism 3130. We monitor the level of expression of NRP1 and SMAD2 and correlate it to the mutational status of RAS and BRAF, and disease prognosis. Results: NRP1 expression was detected in 24 out of 50 cases, SMAD2 expression was detected in 13 of 50 cases, other cases without expression. KRAS gene mutation was detected in 8 cases out of 60, other cases of WT. Mutation in the NRAS gene was detected in 3 of 50 cases. BRAF gene mutation was detected in 1 case out of 50, other WT. NRP1 expression correlated with KRAS gene mutation status in 9 cases and a strong correlation (p = < 0.001) was recorded. One case of mutation in the BRAF gene correlated with KRAS mutation status and NRP1 expression. Due to the small number of samples tested, without statistical significance. Inactivation of NRP1 was detected in 15 cases and was confirmed by the WT status of the KRAS gene. Conclusions: Was demonstrated that causal relationship exists between inactive NRP1 and wild-type KRAS, and that these should cause decrease of the rate of tumor growth. These characteristics, which are achievable simultaneously during the histological verification, may serve as a potential prognostic marker for subsequent decision of how radical surgical resection should be.

Randomized phase II study of second-line modified FOLFIRI with PARP inhibitor ABT-888 (Veliparib) (NSC-737664) versus FOLFIRI in metastatic pancreatic cancer (mPC): SWOG S1513.
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Abstract:

Background: PC is characterized by DNA Damage Repair (DDR) deficiencies, including in BRCA1/2, ATM, and FANC genes. Given preclinical synergism between veliparib with irinotecan, safety and preliminary efficacy, we designed a randomized phase II study of mFOLFIRI (no 5-FU bolus) + veliparib vs FOLFIRI alone for 2nd line mPC patients (pts). Methods: Eligible pts had mPC, adequate organ function, ECOG PS 0-1, and 1 prior non-irinotecan systemic therapy.143 pts were to be randomized (1:1) to veliparib vs control. Primary endpoint was overall survival (OS). All pts had blood and tumor biopsies at baseline to assess germline and somatic BRCA1/2 mutations (integrated), and homologous recombination (HR) or DDR biomarkers (exploratory). Results: 123 pts were accrued between 09/2016 to 12/2017, and 108 were included in this analysis. 117 pts were biomarker evaluable: 109 blood/106 tumors. 11 cancers (9%) had HR deficiency (HRD), including 4 germline (BRCA1, BRCA2, ATM) and 7 somatic mutations (BRCA2, PALB2, ATM, CDK12). Additional 24 cancers (20%) had germline (n = 11, e.g., FANC, BLM, SLX4, CHEK2) or somatic mutations (n = 13, e.g., FANC, BLM, POLD1, RIF1, MSH2, MSH6) in other DNA repair genes, not classified as HRD. 
A planned interim futility analysis at 35% of expected PFS events determined the veliparib arm was unlikely to be superior to control. Most common grade 3/4 treatment related toxicities were neutropenia (33% vs 20%), fatigue (19% vs 4%), and nausea (11% vs 4%), for veliparib vs control. Treatment exposure was similar for veliparib vs control: median 4 cycles (range 1-31 vs 1-32).

Median OS was 5.1 vs 5.9 mos (HR 1.3, 95%CI 0.9-2.0, p = 0.21), and median PFS was 2.1 vs 2.9 mos (HR 1.5, 95%CI 1.0-2.2, p = 0.05) for veliparib vs control arms, respectively. Correlations of gene mutations and signatures with efficacy outcomes will be presented. Conclusions: Nearly 30% [35/123] of mPC pts had DNA repair gene abnormalities [DDR], including 9% [11/123] with HRD. Veliparib increased toxicity and did not improve OS when added to mFOLFIRI in biomarker unselected pts. BRCA1/2 and DDR biomarkers will be correlated with efficacy to inform patient selection for future PARP inhibitor clinical trials. Clinical trial information: NCT02890355
Final report of a phase I/II study of veliparib (Vel) in combination with 5-FU and oxaliplatin (FOLFOX) in patients (pts) with metastatic pancreatic cancer (mPDAC).
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Abstract:

Background: 17 – 25% of mPDACs harbor DNA damage response (DDR) mutations, the presence of which can be predictive of a response to platinum and PARP inhibitor-based therapy. The PARP inhibitor, Vel is a potent sensitizing agent for, and has been safely combined with DNA-damaging chemotherapies. Methods: We initiated a Phase I/II trial of Vel + FOLFOX in pts with mPDAC. Pts received standard mFOLFOX6 except without the 5FU bolus, Q2 weeks. For the Phase I portion, a 3+3 dose escalation of Vel identified a recommended Phase II dose of 200mg orally BID, days 1-7, Q2 weeks. For the Phase II portion, we enrolled two cohorts: 1) Untreated pts; 2) Previously treated pts. Also, for Phase II, pts were pre-selected if they had either a pathogenic germline or somatic DDR mutation (e.g. BRCA1/2, PALB2, ATM), and/or a family history suggestive of a breast or ovarian cancer syndrome (labelled FH+). Objective response rate (ORR) was the primary objective of the Phase II cohorts; key secondary endpoints were median progression-free survival (PFS) and overall survival (OS). Results: Between 01-2011 and 12-2018, 64 pts received treatment, 31 in Phase I, and [33] (15 untreated and 18 previously treated) in Phase II. The combination was well tolerated, with the main Grade 3/4 AEs being myelosuppression (16%) and nausea/vomiting (6%). Of the 64 pts, 55% were male; median age was 64; 95% had an ECOG PS of 1; 78% were platinum-naïve; 69% were FH+; and 27% had a known DDR mutation. 57 pts were evaluable for response, and the ORR, PFS, and OS for the different pt subgroups are detailed below. The Phase II cohorts achieved the primary endpoint of an ORR ≥ 25%. Most notably, platinum-naïve, FH+, and DDR mutation+ pts had an ORR of 58%. Conclusions: The combination of Vel + FOLFOX is safe, well tolerated, and shows promising efficacy particularly in plat-naïve pts who are FH+ and/or harbor DDR mutations. A randomized trial to assess the contribution of Vel to the regimen is warranted. Clinical trial information: NCT01489865.
	Category (n)
	ORR (%)
	mPFS (mos)
	mOS (mos)

	All pts (57)
	26
	3.7
	8.5

	Plat-Naïve (43)
	33
	5.3
	9.4

	Prior Plat (14)
	7
	1.9
	5.0

	FH+ (43)
	30
	4.3
	10.1

	No FH (14)
	14
	3.5
	5.5

	DDR mutation+ (16)
	50
	7.2
	11.1

	No mutation (41)
	17
	3.5
	6.8

	Plat-Naïve, FH+, DDR+ (12)
	58
	8.7
	11.8


Final results of JASPAC05: Phase II trial of neoadjuvant S-1 and concurrent radiotherapy followed by surgery in borderline resectable pancreatic cancer.

http://abstracts.asco.org/239/AbstView_239_253005.html
Sub-category: Pancreatic Cancer
Category: Gastrointestinal (Noncolorectal) Cancer

Meeting: 2019 ASCO Annual Meeting
Abstract No: 4127

Poster Board Number: Poster Session (Board #232)

Citation: J Clin Oncol 37, 2019 (suppl; abstr 4127)

Author(s): Shinichiro Takahashi, Izumi Ohno, Masafumi Ikeda, Masaru Konishi, Tatsushi Kobayashi, Tetsuo Akimoto, Motohiro Kojima, Soichiro Morinaga, Hirochika Toyama, Yasuhiro Shimizu, Atsushi Miyamoto, Shoichi Hishinuma, Norihisa Takakura, Wataru Takayama, Satoshi Hirano, Takehito Otsubo, Masato Nagino, Wataru Kimura, Keishi Sugimachi, Katsuhiko Uesaka, JASPAC Group; Department of Hepato-Biliary Pancreatic Surgery, National Cancer Center Hospital East, Kashiwa, Japan; National Cancer Center Hospital East- Hepatobiliary and Pancreatic Oncology, Kashiwa, Japan; National Cancer Center Hospital East, Chiba, Japan; Department of Hepatobiliary and Pancreatic Surgery, National Cancer Center Hospital East, Kashiwa, Japan; National Cancer Center Hospital East, Kashiwa, Japan; Division of Pathology, Exploratory Oncology Research and Clinical Trial Center, National Cancer Center Hospital East, Kashiwa, Japan; Division of Hepatobiliary and Pancreatic Surgery, Kanagawa Cancer Center, Yokohama, Japan; Kobe University Hospital, Dept. of Hepato-Biliary Pancreatic Surgery, Kobe, Japan; Aichi Cancer Center Hospital, Aichi, Japan; Department of Hepato-Biliary and Pancreatic Surgery, National Hospital Organization Osaka National Hospital, Osaka, Japan; Tochigi Cancer Center, Utsunomiya, Japan; Fukuyama City Hospital, Fukuyama, Japan; Chiba Cancer Center, Dept. of Hepato-Biliary Pancreatic Surgery, Chiba, Japan; Department of Gastroenterological Surgery II, Hokkaido University Hospital, Sapporo, Japan; St. Marianna University School of Medicine Hospital, Kawasaki, Japan; Division of Surgical Oncology, Department of Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan; Yamagata University Hospital, Yamagata, Japan; Kyushu University Beppu Hospital, Beppu, Japan; Division of Hepato-Biliary-Pancreatic Surgery, Shizuoka Cancer Center, Shizuoka, Japan

Abstract Disclosures
Abstract:

Background: Borderline resectable pancreatic cancer (BRPC) is frequently associated with positive surgical margins and a poor prognosis when treated with upfront surgery. This study was designed to assess whether neoadjuvant chemoradiotherapy (CRT) with S-1 increases the R0 resection rate. Methods: This was a multicenter, single-arm, phase II study. Patients with BRPC received S-1 (40 mg/m2 bid) and concurrent radiotherapy (50.4 Gy in 28 fractions) before surgery if they fulfilled any of the following: (1) bilateral impingement of the superior mesenteric vein or portal vein; and (2) tumor contact ≤180° with the superior mesenteric artery, common hepatic artery, or celiac axis. The primary endpoint was the R0 resection rate in BRPC confirmed by central review. Secondary endpoints were overall survival (OS), progression-free survival (PFS), response rate (RECISTv1.1), pathological response rate, surgical morbidity (Clavien–Dindo classification), and toxicity (CTCAEv4.0). At least 40 patients were required, with one-sided α = 0.05 and β = 0.05, with an expected and threshold value for the primary endpoint of 30% and 10%. Results: Fifty-two patients were eligible, of whom 41 had BRPC by central review. CRT was completed in 50 (96%) patients and was well tolerated. The rate of grade 3/4 toxicity with CRT was 43%. The R0 resection rate was 52% (95% CI, 37.6%–66.0%) in 52 eligible patients and 63% (95% CI, 46.9%–77.9%) in 41 patients with BRPC. The radiological response rate was 5.8%, while destruction of > 50% of tumor cells was shown microscopically in 32% of patients. Postoperative grade III/IV adverse events were observed in 7.5% of operated patients. Among the 52 eligible patients, the 2-year OS rate, median OS, and median PFS were 51%, 25.8 mo, and 6.7 mo. Of the 41 patients with BRPC, the 2-year OS rate, median OS, and median PFS were 58%, 30.8 mo, and 10.4 mo. Conclusions: S-1 and concurrent radiotherapy appear to be feasible and effective at increasing the R0 resection rate with encouraging survival rates in BRPC. A phase II/III trial evaluating this treatment is ongoing. Clinical trial information: NCT02459652
Gemcitabine and nab-paclitaxel retreatment as a third-line therapy following second-line FOLFIRINOX for advanced pancreatic adenocarcinoma.
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Abstract:

Background: First-line and second line treatment for advanced pancreatic adenocarcinoma typically involves therapy with gemcitabine plus nab-paclitaxel, FOLFIRINOX or as per the recent phase III trial (NAPOLI-1), the combination of nal-irinotecan with 5-fluorouracil and leucovorin. Despite these advances, there remains minimal amount of data regarding the options for, or efficacy of, third-line treatment in these patients. We have previously reported our experience of twenty patients who received effective third-line therapy with gemcitabine plus nab-paclitaxel retreatment after receiving FOLFIRINOX as second-line treatment. This retrospective analysis assessed the updated data of the use of gemcitabine plus nab-paclitaxel as a third-line treatment option in a single hospital setting. Methods: We conducted a retrospective analysis using an electronic database of patients with locally advanced or metastatic pancreatic adenocarcinoma who received first-line gemcitabine and nab-paclitaxel, second line FOLFIRINOX and third-line retreatment with gemcitabine and nab-paclitaxel between January 2013 and December 2018. All patients had an ECOG performance status of 2 or less. Overall survival (OS) was estimated by the Kaplan-Meier method. Results: Twenty-six 26 patients were reviewed. Median age of 73 (range, 45 – 81). 73% of the studied patients had locally advanced cancer at diagnosis. The median OS from diagnosis was 39.0 months (95% CI, 34.0 – 66.0). The median OS from third-line re-initiation of gemcitabine plus nab-paclitaxel was 18.0 months (95% CI, 9.0 – 32.0). Conclusions: This is one of the first retrospective studies to show the efficacy of third-line treatment with gemcitabine plus nab-paclitaxel in advanced pancreatic cancer. It demonstrated that retreatment with gemcitabine plus nab-paclitaxel is feasible, tolerable and effective in patients with a good performance status. We suggest a formal phase 3 study to confirm our data and potentially establish a formal new standard of care for third line chemotherapy in this previously disadvantaged group.

Hereditary cancer genetic testing among patients with pancreatic cancer.
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Abstract:

Background: Pancreatic cancer (PC) is typically diagnosed at a late, untreatable stage, with a 5-year survival rate of only ~8%. Genetic testing for individuals with PC may aid in therapy decisions, as those with a germline or somatic pathogenic variant (PV) in a DNA-repair gene may benefit from PARP inhibitors. In addition, germline genetic testing for unaffected family members can identify high risk individuals who may be appropriate for surveillance studies. We assessed the results of hereditary cancer genetic testing among individuals with a personal history of PC and evaluated several possible risk factors. Methods: Individuals with PC who had germline testing for 25-29 cancer-susceptibility genes between September 2013 and November 2018 were included in this analysis (N = 1,676). Clinical characteristics were obtained from provider-completed test request forms and included personal cancer history (PHx), family cancer history (FHx), and age at diagnosis. Results: Overall, 12.6% (212/1676) of patients with PC carried a PV, most commonly in BRCA2 (3.8%), ATM (2.7%), and PALB2 (1.2%). PVs were more common in men and for individuals who had a PHx of additional cancer(s) (see Table). Age at PC diagnosis did not impact the positive PV rate. The PV positive rate was elevated among individuals with PC and at least two relatives with PC (15.1%) and for individuals with a FHx of cancer at an early age (14.2%). The PV positive rate remained > 10% regardless of nearly all other FHx characteristics evaluated, including the absence of any FHx (see Table). Conclusions: In this cohort, a substantial proportion of individuals with a PHx of PC carried PVs, regardless of age at diagnosis and personal and family cancer history. 

	Risk Factor
	Total
	Positive PV Rate

	Cohort
	1676
	12.6%

	Gender

	Men
	542
	15.3%

	Women
	1134
	11.4%

	PHx Cancer

	PC Only
	958
	11.3%

	PC + Other Cancer(s)
	718
	14.5%

	Age at PC diagnosis

	≤50 years
	265
	12.8%

	> 50 years
	1278
	13.1%

	FHx of PC

	Any FHx of PC
	544
	12.7%

	≥2 relatives with PC    
	126
	15.1%

	1 relative with PC    
	418
	12.0%

	No FHx of PC
	1132
	12.6%

	FHx of Any Cancer

	FHx of Other Cancer(s)
	1500
	12.8%

	≥2 relatives with Other Cancer(s)    
	1184
	13.9%

	1 relative with Other Cancer(s)    
	316
	8.5%

	No FHx
	97
	10.3%

	Age at Diagnosis for FHx

	Any Cancer Diagnosed ≤50
	815
	14.2%

	Any Cancer Diagnosed > 50
	651
	10.8%


Histology and stage at presentation among patients with rare pancreatic tumors: An exploratory analysis of the SEER database.
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Abstract:

Background: Rare pancreatic tumors account for approximately 15% of all pancreatic cancers (PCs) and 8,300 new cases diagnosed within the United States annually, while 85% of PCs diagnosed are classified as adenocarcinomas. Comparatively little research exists to analyze differences in diagnosis between rare PCs and the more common adenocarcinoma given greater clinical interest in the latter. The purpose of this study was to analyze the relationship between PC histology and stage at presentation with a focus on rare histologies. Methods: This study employed a retrospective cohort model using the NCI’s Surveillance, Epidemiology, and End Results (SEER) 1990-2015 database. We included patients diagnosed with PC aged 18+, with the comparator group being patients diagnosed with adenocarcinoma, and “rare” tumors defined as one of the following histologies: ductal, carcinoid, mucinous adenocarcinoma, and undetermined neoplasm. Stage was dichotomized (locoregional versus distant). Multivariable logistic regression was used to describe the association between tumor histology with initial stage at diagnosis, controlling for patient and tumor characteristics. Results: 90,764 PC patients were analyzed: 66.3% adenocarcinoma, 9.6% ductal carcinomas, 4.5% carcinoid, 3.8% mucinous, and 15.8% undetermined neoplasm. 54.7% of all cases were distantly metastasized at diagnosis. In multivariable analysis, pancreatic cancer patients with mucinous histology had greater odds of presenting at late-stage compared to those with adenocarcinoma: OR = 1.41, 95% CI = [1.31, 1.52]. Carcinoid and undetermined neoplasm odds for late stage presentation were not significant compared to adenocarcinoma: OR = 0.99, 95% CI = [0.92, 1.07] and OR = 1.01, 95% Cl = [0.97, 1.05] respectively. Ductal carcinoma was less likely than adenocarcinoma to present with late stage: OR = 0.38, CI = [0.36, 0.40]. Conclusions: We observed that mucinous histology had greater odds of late-stage diagnosis compared to those with adenocarcinoma. Patients with ductal carcinoma was less likely than those with adenocarcinoma to present with late stage. Further investigation is needed to explore the reasons for these differences.

Homologous recombination deficiency (HRD): A biomarker for first-line (1L) platinum in advanced pancreatic ductal adenocarcinoma (PDAC).
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Abstract:

Background: HRD is an emerging biomarker for platinum therapy in PDAC. The clinical implications regarding differences in outcome between germline and somatic HRD in advanced PDAC treated with 1L platinum is unexplored. Methods: We evaluated overall survival (OS) for advanced PDAC (stage III/IV) based on their pathogenic germline (gHRD) and somatic HRD (sHRD) using integrated genomic profiling from MSK-IMPACT and 1L platinum use. HRD defined by pathogenic alterations from the following genes: BRCA1/2, PALB2, ARID1A/B/2, ATR, ATRX, ATM, BAP1, RAD50/51C/D, BRIP1, NBN, CHECK1/2, FANCA/C, CDK12, and MRE11. Results: Advanced PDAC patients (n=461) treated at MSK enrolled in a prospective database, were evaluated. Median follow-up was 27.6 months (95% CI, 24.6-30.6). Both germline and somatic profilings were available for n=350 (76%) but only somatic profiling was available for n=111 (24%). We identified n=52 patients with gHRD (11.3%), n=42 patients with sHRD (9.1%), and 48 patients with somatic VUS for HRD genes. From all 461 patients, the OS was not different between 1L non-platinum vs. 1L platinum groups (19 M vs. 19.3 M), regardleess of their HRD status. (Table) The OS was superior for gHRD vs. non-gHRD (28.7 M vs. 18.2 M), regardless of 1L treatment choice. However, similar significant OS superiority was neither observed in sHRD vs. non-sHRD, nor in VUS sHRD vs. non-VUS sHRD. In a subgroup analysis of 1L platinum treated patients, the OS was superior in gHRD vs. non-gHRD (NR vs. 17.9 M); however, there was no OS difference between sHRD and non-sHRD. Conclusions: In advanced PDAC patients, only gHRD predicted better overall survival for first-line platinum chemotherapy. These findings emphasize the importance of germline mutation testing of HRD in PDAC. Biomarker validation and functional definition of HRD such as loss of heterozygosity analysis is underway. 

	(N)
	All treatments (461)



	1L non-platinum (184)



	1L platinum (277)




	
	OS (M)
	HR
	p-value
	OS (M)
	HR
	p-value
	OS (M)
	HR
	p-value

	All pts (461)
	19.0
	-
	-
	19.0
	-
	-
	19.3
	0.95
	0.676

	No gHRD (409)
	18.2
	0.54
	0.003
	18.8
	0.74
	0.419
	17.9
	0.47
	0.004

	HRD (52)
	27.7
	
	
	24.3
	
	
	NR
	
	

	No sHRD (419)
	18.3
	0.92
	0.670
	18.2
	0.68
	0.252
	18.3
	1.12
	0.666

	sHRD (42)
	21.5
	
	
	23.8
	
	
	20.6
	
	


Overall survivals for different HRD groups and 1L treatment groups.

Hospitalization cost and length of stay in pancreatic cancer population: A national inpatient database study.
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Abstract Disclosures
Abstract:

Background: Pancreatic cancer accounts for 7% of all cancer deaths in the U.S. It contributes to burgeoning health care cost and is associated with poor prognosis. The aim of this study was to describe the disease burden, pattern of resource utilization, hospital cost and outcomes among hospitalized pancreatic cancer patients based on the location of disease. Methods: We conducted a retrospective study utilizing the 2014 national inpatient sample database. Adult records with a primary discharge diagnosis of pancreatic cancer were included. Records with no specification on cancer location were excluded. Regression models (logistic and linear) were used to estimate adjusted odds ratios (OR), mean length of stay (LOS) and hospital charges (HC). Covariates included sociodemographic factors, co-morbidities and therapeutic surgical procedures received during hospitalization. Results: A total of 4,799 discharge records met the inclusion criteria. Overall, 74.3% had cancer in the pancreatic head and 25.6% had cancer in the body and tail. Pancreatic head cancers were more common in whites (73%). Patients with cancer in the body and tail more commonly experienced metastasis than patients with pancreatic head cancer (23.8% versus 20.4% p = 0.02). Compared to pancreatic head cancers, patients with body and tail cancers were more likely to have a pancreatectomy during index hospitalization (OR 45, 95% CI 27.8 - 65.2). Alternatively, cancers of the pancreatic head were more likely to have an endoscopic pancreatic procedure during index hospitalization compared to body and tail (OR 7.39, 95% CI 3.9 -13.9). Pancreatic head cancers were associated with a significantly longer mean hospital LOS (8.1 versus 6.4 days, mean difference 1.66, p < 0.001) and higher mean cost of hospitalization (Mean HC $85,263.40 versus $56,156.60 p < 0.001) compared to cancer in the body and tail. Conclusions: Despite lower rate of metastasis and pancreatectomy, patients hospitalized for pancreatic head cancers have longer hospital LOS and higher healthcare cost burden. Our findings may inform physicians, patients, and policymakers and may help channel resources toward specific patient population to reduce healthcare cost and improve outcomes for individuals and healthcare organizations.

Identifying mechanisms of macrophage-induced metastasis in pancreatic ductal adenocarcinoma.
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Abstract:

Background: Pancreatic ductal adenocarcinoma (PDAC) is a lethal, incurable disease. Macrophages are one of the most abundant, multifunctional immune cell populations in the tumor microenvironment and a major component of the immune infiltrate in many solid tumors. Methods: Employing a multi-omics approach, PDAC cell lines and primary macrophages were CTAP (cell-type specific labelling using amino acid precursors)-labelled and admixed together for a prolonged period of time. To identify cell-of-origin of novel RNA and proteins, these mixed co-cultures were FACS sorted for downstream RNA-sequencing analysis or harvested in bulk for downstream proteome and secretome analysis. Results: Here, we provide new insight into the dichotomous relationship between epithelial and mesenchymal phenotypes of PDAC cells in 3D culture. We report the ability of PDAC mesenchymal cells to form vascular mimicry-like structures in a 3D in vitro assay of invasion. Additionally, we demonstrate that macrophages have the ability to impart a pro-invasive phenotype to PDAC cells when co-cultured in 3D, regardless of EMT (epithelial-to-mesenchymal transition) status. Preliminary integration of cell culture transcriptomes with CTAP-TMT proteomes and secretomes implicates several key epithelial- and macrophage-derived signalling molecules as principal instructing signals for mediating the observed pro-invasive phenotype. Conclusions: Blockade of these signalling molecules or their receptors disrupted the crosstalk between PDAC cells and macrophages within the tumor microenvironment and impaired the ability of macrophages to induce a pro-invasive phenotype to PDAC cells.

Immune landscape of neoadjuvant/preoperative chemoradiotherapy in pancreatic cancer.
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Abstract:

Background: Neoadjuvant/preoperative chemoradiotherapy in pancreatic cancer has been implicated to induce a local anti-tumor immunity, however the molecular mechanism remains a conundrum. Methods: Two patients’ cohort samples with/without preoperative chemoradiotherapy were used (n = 26 and n = 20, respectively). The treatment-driven immune microenvironment changes were analyzed by stratified bioinformatic approaches i.e. heat map analysis of immune-related genes selected by Gene Ontology, GSEA with Immunologic Signature data base, and Ingenuity Pathway Analysis (IPA). The results were further validated by immunohistochemical approaches. Results: Preoperative treatment induced 212 genes including DC-SIGN (CD209) and 13 immune-associated pathways such as TCR signaling, with an increasing shift of CD8 T-cell population by upregulation of MAL (T-cell differentiation protein). Consistently, immunohistochemical findings showed that the accumulation of DC-SIGN (+) dendritic cells and MAL (+) lymphocytes were significantly increased in patients with preoperative therapy. Conclusions: Preoperative chemoradiotherapy induces a shift toward CD8 T-cell generation mediated by DC-SIGN (+) dendritic cells and MAL (+) lymphocytes, leading to enhance anti-tumor immunity.

Impact of KRAS mutations in clinical features and survival in pancreatic cancer patients: A single institution experience.
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Abstract:

Background: Pancreatic cancer (PC) is currently one of the most lethal tumors. In recent years, although improvements have been developed in the detection and treatment of this disease, the 5-year survival is less than 10%. KRAS plays a key role in ras/mitogen-activated protein kinase signaling. Somatic mutation in KRAS mutations have been shown to be early events in the carcinogenesis of PC. KRAS mutations as a prognostic factor for PC remains inconclusive. Methods: We performed a retrospective study of our patients (pts) to demonstrate the impact of KRAS mutations in clinical features and survival in real-life clinical practice. This was an observational study of all patients with histological confirmed PC referred to Medical Oncology between April 2017 to December 2018 and followed until February 2019. KRAS mutations were analyzed by sequencing codons 12, 13, and 61 in diagnostic tumor tissues from formalin fixed paraffin embedded tissue using PCR and liquid biopsy test (BEAMing technology). Categorical variables were statistically analyzed with Fisher’s exact test and continuous variables with T-student for differences between both groups. Survival was analyzed by Kaplan–Meier estimation and log-rank testing while Cox regression was used to estimed hazard ratios. Results: Our study cohort was 64 pts. 43% of pts died, the most die at home (25%). Median follow-up was 552 days (18 months). Metastatic pts had an expected overall survival (OS) of 376 days, locally advanced 525 days and localized stage 592 days but not statistically significant difference (p = 0.11). Wild-type pts had an expected OS of 559 days and KRAS mutated 389 days with statistically significant difference. (p = 0.032). Conclusions: KRAS mutations are associated with a poorer survival in patients with pancreatic cancer in all stages. These results suggest that KRAS mutations may be an important biomarker in determining response and prognosis in patients with high risk and in developing specific treatments for these patients in clinical applications.

	Clinical characteristics according to the KRAS mutational status.

	Characteristics
	Wild type (n = 16)
	Mutant (n = 48)
	p

	Age
	61
	64
	0.6

	Sex
	
	
	

	Male
	8
	26
	0.78

	Female
	8
	22
	

	ECOG
	11
	39
	0.06

	0-1
	5
	6
	

	2 3
	0
	3
	

	Location of primary tumor
	7
	20
	0.06

	Head
	5
	18
	

	Body Tail
	4
	10
	

	Prechemotherapy Ca 19.9 (median) U/ml
	517
	52168
	0.025

	Disease status
	0
	4
	0.13

	Localized
	6
	8
	

	Locally advanced Metastatic disease
	10
	36
	

	Tumor differentiation
	2
	13
	0.53

	Well
	4
	14
	

	Moderately
	5
	9
	

	Poorly Unknow
	5
	12
	

	KRAS mutation
	N/A
	45
	N/A

	Codon 12 Codon 61
	
	3
	


Impact of no treatment vs other nonsurgical treatments in Pancreatic Adenocarcinoma National Cancer Database: 2004-2014.
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Abstract Disclosures
Abstract:

Background: Surgery remains the only curative treatment option in pancreatic adenocarcinoma, yet in more than 50% of the patients (pts) the disease is too advanced or at very high risk and considered inoperable. They are either managed with no treatment or other nonsurgical methods. Hence, we analyzed a large cohort of pancreatic adenocarcinoma pts undergoing No Treatment vs Chemotherapy, Radiation or Chemoradiation to determine their impact on survival. Methods: Only pancreatic adenocarcinoma pts who had no surgery in the National Cancer Database (NCDB) from 2004–2014 were included. Of that group, patients with unknown or missing data about chemotherapy or radiation treatment or less than 3 years of survival data were excluded. Pts were stratified into 4 groups: Chemotherapy, Radiation Therapy, Chemoradiation and No Treatment. Overall 1-, 2- and 3-year survival was calculated and the groups were compared using Pearson’s chi-squared. Results: Of the total 309,709 pancreatic cancer pts in the NCDB 2004–2014, 111,421 (36.0%) remained after application of the study criteria. Of these, 43,203 (38.8%) received chemotherapy only, 2,453 (2.2%) received radiation only, 15,764 (14.1%) received chemoradiation and 50,001 (40.0%) had no treatment. Overall survival for 1, 2, and 3 years was best in the chemoradiation group with a 1 year survival of (40.0%) compared to chemotherapy only (22.4%), radiation only (14.9%) and no treatment (9.6%). Overall, only (19.0%) of pts survived for 1 year, (5.4%) survived for 2 years and (2.3%) survived for 3 years. (Table) Conclusions: Survival in pancreatic adenocarcinoma pts remains dismal without surgery. Best survival in nonsurgical pts was seen after combination Chemoradiation therapy and worst survival in No Treatment group. Hence, whenever possible, a combination Chemoradiation should be offered even as palliation in non-surgical pancreatic adenocarcinoma pts.

	3 year overall survival.

	Survival
	Chemotherapy  (43,203)
	Radiation therapy  (2,453)
	Chemo-radiation therapy  (15,764)
	No treatment  (50,001)
	Total  (111,421)
	P value

	1 year
	22.4%
	14.9%
	40.0%
	9.6%
	19.0%
	0.00

	2 year
	6.0%
	4.4%
	10.8%
	3.2%
	5.4%
	0.00

	3 year
	2.4%
	2.1%
	4.3%
	1.7%
	2.3%
	0.00


Impact of pretreatment serum creatinine on outcomes in pancreatic adenocarcinoma.
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Abstract:

Background: Pancreatic Adenocarcinoma (PA) is an aggressive malignancy with an estimated 5-year survival of 8.5%. PA was responsible for 7.3% of all cancer deaths in 2018 in the US. We aimed to evaluate the impact of pretreatment serum creatinine (SCr) level on Overall Survival (OS) in patients with PA. Methods: A retrospective review of electronic health records of patients with PA seen at our institution between 01/2014 and 01/2018 was done. We collected patients’ SCr at the time of diagnosis, and excluded patients with a glomerular filtration rate (GFR) below 60 mL/min per 1.73 m2 or SCr > 1.3 mg/dL. Patients were dichotomized around a SCr of 0.5 mg/dL. Kaplan-Meier survival estimate was performed to evaluate statistical significance. Results: A total of 83 patients, including 37 females and 46 males, with a median age at diagnosis of 67 years, were included. SCr of < 0.5 mg/dL was associated with a lower median OS as compared to a SCr of ≥0.5 mg/dL, (253 days versus 364 days; P = 0.035). There were more female patients in the low SCr group (71% vs 39%, P = 0.027). Patients with SCr of < 0.5 mg/dL had a lower mean BMI compared to patients with a SCr of ≥0.5 mg/dL, however this was not statistically significant (BMI = 22.45 versus 25.72; P = 0.49). Conclusions: Low SCr is predictive of a lower median OS in patients with PA. SCr has been suggested as a surrogate marker for muscle mass, which is closely associated with the degree of cancer cachexia. Our finding emphasizes the need for future larger studies to evaluate the utility of SCr as a prognostic indicator, as well as a cost-effective surrogate for measuring cancer cachexia. 

	Variable
	SCr < 0.5 (N = 14)
	SCr ≥0.5 (N = 69)
	P-Value

	Females, n (%)
	10 (71%)
	27 (39%)
	0.027

	Age (Median)
	68.5
	67
	0.66

	Stage IV PA, n (%)
	8 (57%)
	35 (50%)
	0.66

	BMI (Mean)
	22.45
	25.72
	0.49

	Death, n (%)
	12 (86%)
	47 (68%)
	0.19

	OS (Median, days)
	253
	364
	0.035


Improved overall survival (OS) for advanced pancreatic cancer (PDAC) patients (pts) enrolled in the Know Your Tumor (KYT) program whose tumors harbored highly actionable molecular alterations and who received molecularly-matched therapies (tx).
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Abstract:

Background: Initial results from the KYT program demonstrated that 27% of PDACs harbor highly actionable molecular alterations (herein labelled “actionable biomarkers”), defined as biomarkers that predict for a high response rate to appropriately targeted tx, in any cancer type. Within this cohort, the median progression-free survival on molecularly-matched tx was 2 months longer than unmatched tx. Here, we present OS data emphasizing the 125 pts with “actionable biomarkers” who did or did not receive molecularly-matched tx. Methods: PanCAN and Perthera have coordinated tumor molecular profiling through commercial labs (NGS/IHC panels) for PDAC pts since 2014. Results are reviewed by a molecular tumor board, and tx options are prioritized based on the actionable biomarkers, in the context of the pt’s tx history. Pts are followed longitudinally to track physician tx choices and survival outcomes. Cox regression was used to assess differences in OS (measured from date of diagnosis until death). Results: Of 1053 pts who received a Perthera Report, 25% had “actionable biomarkers”. OS analyses across 454 pts with adequate tx history are shown in the Table below. Notably, pts with “actionable biomarkers” who received a molecularly-matched tx had a significantly increased OS compared to those with “actionable biomarkers” but who did not receive molecularly-matched tx. Subgroup analyses related to tx history and specific molecular pathways that warrant further investigation will be discussed. Conclusions: When the ~25% of PDAC pts whose tumors harbored “actionable biomarkers” received molecularly-matched tx, they had a better OS. These findings support the need to test all pts with PDAC, and just as importantly, to maximize access to molecularly-matched tx for appropriate pts, to achieve the best pt outcomes. 

	Cohort
	# Patients
	mOS (years)
	p-value (HR [95% CI])

	“Actionable biomarkers”, Matched Tx
	25
	2.58yr, 31mo
	--

	vs.“Actionable biomarkers”, Unmatched Tx
	100
	1.51yr, 18mo
	0.00700 (0.46 [0.26-0.81])

	vs. No “actionable biomarkers”
	329
	1.42yr, 17mo
	0.00125 (0.42 [0.25-0.71])


Improving cascade genetic testing for families with inherited pancreatic cancer (PDAC) risk: The genetic education, risk assessment and testing (GENERATE) study.
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Abstract:

Background: 4-10% of PDAC patients harbor pathogenic germline variants in cancer susceptibility genes, including APC, ATM, BRCA1, BRCA2, CDKN2A, EPCAM, MLH1, MSH2, MSH6, PALB2, PMS2, STK11, and TP53. For families with such pathogenic variants, the greatest potential impact of germline testing is to identify relatives with the same pathogenic variant (cascade testing), thereby providing the opportunity for early detection and cancer interception of PDAC and other associated malignancies. Numerous factors limit cascade testing in real-world practice, including family dynamics, widespread geographic distribution of relatives, access to genetic services, and misconceptions about the importance of germline testing, such that the preventive benefits of cascade testing are often not fully realized. The primary aim of this study is to analyze two alternative strategies for cascade testing in families with inherited PDAC susceptibility. Methods: 1000 individuals (from approximately 200 families) with a confirmed pathogenic germline variant in any of the above genes in a 1st/2nd degree relative and a 1st/2nd degree relative with PDAC will be remotely enrolled through the study website (www.generatestudy.org) and randomized between two different methods of cascade testing (individuals with prior genetic testing will be ineligible): Arm 1 will undergo pre-test genetic education with a pre-recorded video and live interactive session with a genetic counselor via a web-based telemedicine platform (Doxy.me), followed by germline testing through Color Genomics; Arm 2 will undergo germline testing through Color Genomics without dedicated pre-test genetic education. Color Genomics will disclose results to study personnel and directly to participants in both arms. Participants in both arms will have the option of pursuing additional telephone-based genetic counseling through Color Genomics. The primary outcome will be uptake of cascade testing. Secondary outcomes will include participant self-reported genetic knowledge, cancer worry, distress, decisional preparedness, familial communication, and screening uptake, which will be measured via longitudinal surveys. Enrollment will begin February, 2019. Clinical trial information: NCT03762590
Influence of post-resection time to chemotherapy in pancreatic adenocarcinoma on overall survival.
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Abstract Disclosures
Abstract:

Background: Pancreatic adenocarcinoma is an aggressive malignancy with a high propensity for distant spread. To date, surgery remains the only potentially curative treatment option; which has traditionally been followed by adjuvant chemotherapy. Past research from the pancreatic literature as well as other disease sites has shown conflicting outcomes as it relates to timely delivery of adjuvant chemotherapy. We thus used the National Cancer Database (NCDB) to evaluate time to initiation of chemotherapy following pancreatic resection and if there was any correlate with outcome. Methods: We identified patients diagnosed with stage 1-3 pancreatic adenocarcinoma in the NCDB, excluding those with stage IV disease, those treated nonoperatively, with adjuvant or neoadjuvant chemotherapy or radiotherapy and those with unknown or inadequate ( < 3 months) follow-up. Receiver operator curve analysis identified an interval of 66 days as associated with outcome. Multivariable logistic regression analysis identified variables associated with increased time to chemotherapy postoperatively ( > 66 days). Propensity matching was done to account for indication bias. Overall survival (OS) was compared between both propensity-matched groups receiving earlier and postponed chemotherapy post-resection, with an additional breakdown by stage. Results: In total, 6,873 and 3,348 patients received chemotherapy before and after the 66 day cutoff, respectively. Predictors of expedited chemotherapy included lower comorbidity, treatment outside a community program in an urban location, having insurance, Caucasian race and treatment after 2009. Median overall survival was 21.8 months for all patients and of these, 6462 were stage 1. 5-year OS was 20% in patients receiving chemotherapy within 66 days and 18% in those not (p = 0.0266). In stage 1 patients, 5-year OS was 23% versus 21% (p = 0.0116) in favor of expedited chemotherapy. In stage 2 patients, 5-year OS was 16% in both arms (p = 0.7231). Higher stage and comorbidity score, treatment at a community cancer program, lower salary, increased time from surgical resection to chemotherapy, higher grade, positive margins, and more distant year of treatment were associated with worse prognosis. Conclusions: The present propensity-matched analysis showed a significant benefit to earlier delivery of chemotherapy in the adjuvant setting, with the largest benefit seen in stage 1 patients.

Innate and adaptive immunotherapy: An orchestration of immunogenic cell death by overcoming immune suppression and activating NK and T cell therapy in patients with third line or greater metastatic pancreatic cancer.
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Abstract:

Background: Pancreatic cancer has multiple mechanisms to prevent immune recognition that lead to the creation of an immune suppressive tumor microenvironment. We hypothesize that sustained response against pancreatic cancer requires a coordinated approach that: 1. reverses the immune-suppressive tumor microenvironment, 2. induces immunogenic tumor cell death and 3. reengages NK and T-cell tumor response against a 4. cascade of tumor antigens. To test this hypothesis, we have developed a temporospatial approach that combines metronomic low-dose chemotherapy, SBRT, cryopreserved allogeneic NK cells, yeast and adenoviral tumor-associated antigen vaccines, an IL-15RαFc superagonist, and checkpoint inhibition. Methods: A phase 1b trial in patients with recurrent metastatic pancreatic cancer was initiated. Treatment occurred in 3-week cycles of low-dose chemotherapy (aldoxorubicin, cyclophosphamide, oxaliplatin, nab-paclitaxel, 5-FU/L), antiangiogenic therapy (bevacizumab), SBRT, allogeneic CD16 NK-92 cells (haNK), IL-15RαFc (N-803), adenoviral CEA vaccine, yeast Ras vaccine, and an IgG1 PD-L1 inhibitor, avelumab. The primary endpoint is incidence of treatment-related adverse events (TRAEs). Secondary endpoints include ORR, DCR, PFS, and OS. Results: 12 subjects with 3rd-line or greater metastatic pancreatic cancer were treated. All treatment was administered in an outpatient setting. AEs were primarily hematologic and managed by planned chemo dose reduction. Grade ≥3 TRAEs were observed in 9 out of 12 subjects, predominately chemotherapy-related neutropenia. 9 out of 12 subjects (75%) had a best response of stable disease (≥ 8 weeks). Median PFS is 7.1 months (4.4 – 8.8) and median OS is 8.2 months (5.7 – 9.7) with 1 subject continuing treatment. Conclusions: These preliminary data suggest that low-dose chemo-radiation combined with innate and adaptive immunotherapy can be administered safely in an outpatient setting. Preliminary OS of 8.2 months is encouraging for this heavily-pretreated population. Clinical trial information: NCT03586869
Main driver genes and BRCA mutation in Chinese patients with pancreatic adenocarcinoma.
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Abstract:

Background: Data on pathogenic genetic alterations in Chinese patients with pancreatic adenocarcinoma (PAC) are limited. Especially, as BRCA mutations may become potential biomarkers guiding therapy for PAC patients, the prevalence of BRCA mutations in Chinese patients remains largely unknown.We performed the study to analyze genes mutational landscape and determine the prevalence of BRCA mutations in Chinese PAC patients. Methods: We reviewed clinical characteristics and genes mutations of 134 patients with a pathologically confirmed PAC from West China Hospital of Sichuan University between May 2016 and November 2018. All of them underwent gene-testing and genes variant evaluation with a panel of 381 genes by next-generation sequencing (NGS). The test samples were mainly from primary pancreatic lesions, other were from peripheral blood and metastatic sites. All main driver gene mutations and clinical stages were measured to determine associations of driver gene mutations, the number of altered genes, the level of CA199 with clinical stage. Results: Of the 134 patients, 73 (54.5%) were men with a median age of 58 (range from 34 to 82) years. The major driver mutations were KRAS (89.6%), TP53 (71.6%), CDKN2A (26.9%), SMAD4 (18.7%) and ARID1A (10.4%). The majority of patients (76.9%) had 2 genes or more genes mutations, KRAS/TP53 and KRAS/TP53/CDKN2A were the most frequently combinate types. Stages of PAC was relevant to numbers of altered genes (p = 0.040) and the level of CA199 (p = 0.002). Five (3.7%) patients with BRCA mutations were identified, two patients had somatic BRCA2 variants, one patient had somatic BRCA1 mutation and the other two patients had germline BRCA2 mutation. Two patients with germline BRCA2 mutations received olaparib and keep stable disease for 4 months and more than 8 months. Our finding revealed patients with PAC had a low TMB (median 3.81 per Mb (range 0.81-9 per Mb)) and PD-L1 expression (16/36, 44.4%), nearly all of them were MSS (50/51,98.0%), just three patients with dMMR (3/134,2.2%). Conclusions: The PAC patient commonly harbored two or more number of five major driver mutations including KRAS, TP53, CDKN2A, SMAD4 and ARID1A. The frequency of BRCA1/2 mutations in Chinese patients with PAC was 3.7%. Olaparib may be effective for PAC patients with BRCA mutations. The PAC may be poor response to immunotherapy.

Metformin use and pancreatic cancer survival in U.S. veterans with diabetes mellitus: Are there racial differences?
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Background: Experimental and observational studies suggest that metformin holds promise in improving survival among pancreatic cancer patients. However, findings from prior observational studies have been questioned because most did not control for immortal time bias, which can overestimate the survival benefit of a drug. In addition, previous studies did not present data on African American patients. Thus, it is unknown if any survival advantage from metformin extends to African Americans. To address these limitations, we analyzed data from the U.S. Veterans Health Administration (VHA). Methods: A population-based retrospective cohort study of 3,811 (N = 773 are African Americans) pancreatic cancer patients with pre-existing diabetes mellitus diagnosed within the VHA between October 1, 1998 and December 30, 2010, and followed until December 2014. We calculated hazard ratios (HR) and 95% confidence intervals (CI) using both the time-varying Cox proportional hazards regression model, which controls for immortal time bias, and conventional Cox model. Analyses were adjusted for confounders. We also stratified analyses by race. Further, we performed analyses among patients who were metformin naïve (N = 1158) at the time of pancreatic cancer diagnosis (most representative of patients enrolled in clinical trials). Results: Median survival was 4.5 months among metformin users versus 3.7 months among non-users. Metformin use was not associated with pancreatic cancer survival in analysis using the time-varying Cox model: HR = 1.05 (95% CI 0.92-1.14, P-value = 0.28). Results were identical among non-Hispanic Whites and African Americans. In analysis using conventional Cox model, metformin use was associated with an artificial survival benefit: HR = 0.89 (95% CI 0.83-0.98, P-value = 0.01). Among patients who were metformin naïve at the time of pancreatic cancer diagnosis, metformin use was associated with improved survival in analysis using the time-varying Cox model: HR = 0.77 (95% CI 0.61-0.98, P-value = 0.03). The HRs were 0.78 (95% CI 0.61-0.99, P-value = 0.04) among non-Hispanic Whites and 1.20 (95% CI 0.75-1.93, P-value = 0.45) among African American patients. Conclusions: We observed no associations between metformin use and pancreatic cancer survival. Nevertheless, we noted improved survival (limited to non-Hispanic White patients) among patients who were metformin naïve at the time of pancreatic cancer diagnosis, which requires conformation in other studies.

Methylated circulating tumor DNA (Met-DNA) as an independent prognostic factor in metastatic pancreatic adenocarcinoma (mPAC) patients.
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Abstract:

Background: Circulating tumor DNA has emerged as prognostic biomarker in oncology. Many different genes can be mutated within a tumor, complicating procedures, even with highly sensitive next-generation sequencing (NGS). DNA methylation in promotor of specific genes is an early key epigenetic change during oncogenesis. Specific methylated genes could be a potential relevant cancer biomarker that may substitute for NGS panels. The aim of this study was to assess the prognostic value of Met-DNA in mPAC. Methods: Prognostic value of Met-DNA was assessed in a prospective cohort (PLAPAN) of mPAC (training cohort), correlated with NGS, then in two prospective independent validation cohorts from two randomized phase II trials (PRODIGE 35 and 37). Plasma samples were collected before chemotherapy on EDTA-coated tubes. Met-DNA was quantified using two specific markers of pancreatic DNA methylation by digital droplet PCR and correlated with prospectively registered patient (pts) characteristics and oncologic outcomes (progression free survival (PFS) and overall survival (OS)). Results: 330 patients (pts) were enrolled. 60% (n = 58) of the 96 pts of the training cohort had at least one Met-DNA marker. The correlation with NGS assessment was R = 0.93 (Pearson; p < 0.001). 59.5% (n = 100/168) and 59% (n = 39/66) of pts had detectable Met-DNA in the 2 validation cohorts. In the training cohort, Met-DNA was correlated with poor OS (HR = 1.82; 95%CI 1.07-2.42; p = 0.026). In validation cohorts, Met-DNA was a prognostic factor of PFS (HR = 1.62; 95%CI 1.17-2.25, p = 004) and OS (HR = 1.79; 95%CI 1.28-2.49, p < 0.001) in PRODIGE 35, as in PRODIGE 37: PFS HR = 1.79 (95%CI 1.07-2.99; p = 0.026) and OS HR = 2.08 (95%CI [1.18-3.68], p = 0.01), respectively. In multivariate analysis adjusted on gender, age, CA19-9 > 40UI.mL, treatment arm, number of metastatic sites and stratified on center, Met-DNA was independently associated with poor OS in both trials: HR = 1.81 (95%CI 1.10-2.98; p = 0.02) and HR = 3.62 (95%CI: 1.32-9.93; p = 0.01). Conclusions: This study demonstrates that Met-DNA is a strong independent prognostic factor in mPAC. These results argue for patient’s stratification on ctDNA status for further randomized trials. Clinical trial information: NCT02827201 and NCT02352337
Modified FOLFIRINOX as a second-line treatment in pancreatic adenocarcinoma patients with poor performance status.
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Background: FOLFIRINOX is well known to be a highly effective treatment in pancreatic cancer for young patients with good performance status. As the original ACCORD study was carried out with patient’s performance status 0 or 1, many oncologists feel uncertain administering modified dose FOLFIRINOX (m-FOLFIRINOX) as a second-line therapy. We have previously reported our experience in 35 patients (aged 27 – 85) where we concluded that m-FOLFIRINOX can be administered safely with appropriate dose reductions. More recently, the systematic review and meta-analysis by Tong et al. concluded that m-FOLFIRINOX is a good choice of therapy even for those with poor performance status. This retrospective analysis assessed the efficacy of m-FOLFIRINOX in second-line treatment of pancreatic adenocarcinoma. Methods: Using an electronic database, patients with either locally advanced or metastatic pancreatic adenocarcinoma were identified who had received first-line gemcitabine plus nab-paclitaxel, followed by second-line m-FOLFIRINOX between January 2013 and July 2018. All patients had an ECOG performance status of 2 or less. Overall survival (OS) was estimated by the Kaplan-Meier method. Results: Fifty-two patients were identified, with 65% of the patients having metastatic pancreatic disease. Median age of patients was 75 (range, 27 – 86). Dose intensity of m-FOLFIRINOX was 65% for oxaliplatin, 68% for irinotecan, 18% for bolus 5-fluorouracil (5-FU) and 68% for infusional 5-FU. From diagnosis, the median OS of all patients was 45.0 months (95% CI, 25.0 – 63.0). The median OS of the locally advanced and metastatic pancreatic adenocarcinoma was 63.0 months (95% CI, 45.0 – 70.0) and 22.5 months (95% CI, 18.0, 38.0), respectively. Conclusions: Our study demonstrates the safety and efficacy of m-FOLFIRINOX as a second-line therapy after gemcitabine plus nab-paclitaxel failure. These findings correlate with the findings of Tong et al.’s findings of the benefits of m-FOLFIRINOX for advanced pancreatic cancer in patients with poor [performance status].
Mutant KRAS and TP53 with high mutation allelic frequency in ctDNA as poor outcome predictors in metastatic pancreatic cancer.
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Abstract:

Background: This study was to investigate the feasibility and the prognostic value of circulating tumor DNA (ctDNA) in metastatic pancreatic cancer (MPC). Methods: From 2015 to 2018 in our center, 40 MPC patients treated with nab-paclitaxel based first-line chemotherapy were prospectively collected both tumor tissue and blood samples, in which the genomic profiling of 425 genes was identified by next-generation sequencing. High mutation allelic frequency (MAF) was defined > 30% and > 5% in tumor tissue and blood, respectively. Kappa statistics were used to compare mutant (mt) genes in tissue and ctDNA. Progression-free and overall survival (PFS, OS) were assessed with Kaplan-Meier and Cox methods. Results: Among 40 MPC patients, tumor tissue and blood samples were available in 34 and 38 patients for somatic and germline alternation test, respectively. The most commonly mutant gene were KRAS (31/34 in tissue with a median MAF of 29.4%, 29/38 in ctDNA with a mMAF of 8.2%), and TP53 (28/34 in tissue with a mMAF of 31.1%, 25/38 in ctDNA with a mMAF of 7.4%). Moderate agreement was seen between ctDNA and tumor tissue (mtKRAS: κ = 0.54, P = 0.001; mtTP53: κ = 0.74, P < 0.001). Mutation in CDNK2A and SMAD4 genes were detected in 8 and 6 patients in tissue and ctDNA, respectively. Germline alternation was found in 7 genes in 9 patients (9/40). High MAF of mtKRAS (r = 0.51, P = 0.005) or mtTP53 (r = 0.50, P = 0.005) in ctDNA was correlated with high CA199 levels (> 5000 u/ml) at baseline. MTKRAS in tissue with high MAF was associated with poor OS (high 7.5m vs low 10.1m, P = 0.001) in univariate and multivariate analyses (HR 3.87, 95%CI 1.47 to 10.19). Univariate analyses showed mtKRAS and mtTP53 in ctDNA with high MAF were associated with poor PFS (KRAS and TP53: high 3.4m and 3.0m vs low 6.1m and 5.7m, P = 0.001 and P = 0.004, respectively) and OS (KRAS and TP53: high 5.3m and 5.3m vs low 12.6m and 10.1m, P < 0.001, respectively). The presence of ctDNA in any above four mt driver gene with high MAF was associated with poor PFS (HR 3.79, 95%CI 1.71 to 8.42) and OS (HR 7.21, 95%CI 2.69 to 19.34) in multivariate COX model, when adjusted by age, sex, tumor differentiation, and baseline CA199 level. Conclusions: The presence of mtKRAS and mtTP53 with high MAF in ctDNA was associated with worse PFS and OS in MPC patients. Peripheral ctDNA testing demonstrated an alternative promising prognostic biomarker for MPC patients before treatment.

Nab-paclitaxel plus gemcitabine versus FOLFIRINOX in the first-line chemotherapy for patients with advanced pancreatic ductal adenocarcinoma: A national cohort (Comunica-TTD working group).
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Abstract:

Background: Advanced pancreatic ductal adenocarcinoma (PDAC) is a highly lethal disease with a five-year overall survival (OS) of less than 5%. Folfirinox and Nab-Paclitaxel plus Gemcitabine (NabPacGem) are the most active treatments in the first-line (1L). The decision to use Folfirinox or NabPacGem is a matter of debate. Methods: A retrospective cohort of advanced PDAC patients treated from January 2011 to May 2018 in four Spanish institutions was analyzed. The principal objective was to compare OS among patients receiving Folfirinox versus NabPacGem in 1L. Progression-free survival (PFS) was a secondary objective. Results: Characteristics of 251 patients included: median age 66.6 years; male 54.4%; stage IV at diagnosis 66.7%; ECOG 0/1/2 18/70/12%; treated with Folfirinox 18.3% and NabPacGem 81.7%. Patients treated with Folfirinox versus NabPacGem were younger (median age 58.3 vs. 67.9; p<0.001) and had lower ECOG (0/1/2 of 46/54/0% vs. 13/71/16%; p<0.001). Univariate analysis: median PFS 5.8 months (95%CI, 4.3 – 7.3) for Folfirinox and 4.2 months (95%CI, 3.7 – 5.2) for NabPacGem, HR=1.53 (95%CI, 1.1 – 2.1; p=0.012); median OS 12.7 months (95%CI, 8.4 – 14.3) for Folfirinox and 7.6 months (95%CI, 5.8 – 8.8) for NabPacGem, HR=1.38 (95%CI, 0.96 – 1.98; p=0.081). Multivariate Cox analysis (including type of treatment, ECOG and age) showed that ECOG was the only variable associated with PFS and OS (Table). Conclusions: In our study, advanced PDAC patients treated with Folfirinox were younger and had a better performance status than those treated with NabPacGem. We found no differences in survival between both treatments when adjusting by ECOG and age.

	Multivariate Cox regression survival analysis.

	Variable
	HR (PFS)
	p
	HR (OS)
	p

	NabPacGem*
	1.38
	0.081
	1.21
	0.344

	Age
	0.99
	0.349
	0.99
	0.201

	ECOG 1**
	1.29
	0.133
	1.87
	0.003

	ECOG 2**
	2.04
	0.003
	4.68
	< 0.001


(*Folfirinox as the reference, **ECOG 0 as the reference).

Nab-paclitaxel/S-1(AS) versus nab-paclitaxel/gemcitabine(AG) for first-line chemotherapy in advanced pancreatic ductal adenocarcinoma (aPDAC): A retrospective analysis of efficacy and safety.
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Background: AG significantly improved PFS and OS compared with gemcitabine monotherapy in patients (pts) with metastatic PDAC, but the confirmed ORR was limited to 23% with increased grade 3 or 4 myelosuppression. In GEST and JASPAC01 studies, S-1 showed non-inferior or superior activity to gemcitabine in advanced and postoperative PDAC. S-1 also developed less hematologic adverse events especially in neutropenia and was a convenient oral alternative. Two single-arm phase II trials in China demonstrated high ORR of 50.0-53.1% with AS. We investigated the efficacy and safety of first-line chemotherapy with AS versus AG in pts with aPDAC. Methods: A retrospective review was conducted of aPDAC pts treated with first-line AS and AG in GI dpt. Of PUCH between 11/2013 and 12/2018. Pts received 125mg/m2 nab-paclitaxel intravenously (IV) on day1, and 80-100mg S-1 orally per day on day1-7 every two weeks in AS cohort, while pts received 125mg/m2 nab-paclitaxel IV on day1,8, and 1000mg/m2 gemcitabine IV on day1,8 every three weeks in AG cohort. ORR, ORR of primary lesion, DCR, PFS, OS and safety were analysed between two cohorts. Survival outcomes were evaluated by Kaplan-Meier method and compared with the log-rank test. A Cox proportional hazard model was made to determine independent predictors of survival. Results: A total of 70 pts (45 in AS cohort, 25 in AG cohort) with locally advanced (4%) and metastatic (96%) PDACs were identified. 75% were male and the median age was 65(range 36-72). Among intention-to-treat population, the ORR and DCR were 40.0% vs 32.0% (p = 0.70) and 75.6% vs 64.0% (p = 0.57) in AS and AG cohort, respectively. The ORR of primary lesion was 31.1% with AS vs 20.0% with AG (p = 0.73). With the median follow-up of 9.8 months(range 2.3-22.2), the median PFS and OS were 4.7m vs 6.7m (HR, 1.2; 95% CI, 0.6 to 2.4; p = 0.62) and 10.3m vs 11.3m (HR, 0.9; 95% CI, 0.5 to 1.8; p = 0.78) in AS and AG cohort, respectively. Grade 3/4 toxicities occurred in 31.1% AS vs 36.0% AG (p = 0.59). Most G3/4 toxicities were: leukopenia/neutropenia (26.7% vs 20.0%), febrile neutropenia (2.2% vs 8.0%), thrombocytopenia (0 vs 12%), fatigue (4.4% vs 12%), peripheral neuropathy (0 vs 8.0%). In multivariate analysis, liver metastasis was the only independent predictor of poor OS (HR 0.3, 95%CI 0.1-0.8, p = 0.014). Conclusions: AS was a comparable and convenient alternative with manageable toxicities in aPDAC. There was a trend towards improved ORR of primary lesion compared with AG.

Neoadjuvant FOLFIRINOX versus adjuvant gemcitabine in pancreatic cancer.
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Abstract:

Background: In the metastatic or adjuvant setting for pancreatic cancer, the combination chemotherapy of fluorouracil, leucovorin, irinotecan, and oxaliplatin (FOLFIRINOX) resulted in longer overall survival (OS) compared to gemcitabine therapy. We conducted an institutional study to compare the efficacy of neoadjuvant modified FOLFIRINOX (neo-mFOLFIRINOX) to adjuvant gemcitabine (adj-gem) for pancreatic cancer patients who completed resection. Methods: The study retrospectively enrolled patients from 2006 to 2017 from Ohio State University. While patients who received adjuvant gemcitabine were considered to be resectable upfront, patients who received neo-mFOLFIRINOX were either staged as borderline resectable (BR) or un-resectable (UR) by the institutional tumor board group. 111 patients received adj-gem (average cycles, 5.5) and 52 patients received neo-mFOLFIRINOX (average cycles, 3.5). The survival rates were determined by the Kaplan-Meier method and analyzed using Cox regression and log-rank test. Results: At a median follow up of 21.3 months, the median OS was 35.4 months in the neo-mFOLFIRINOX group and 21.8 months in the adj-gem group (hazard ratio, 0.56, 95% confidence interval (CI), 0.37-0.84 p = 0.005). The OS rate at 3 years was 46% in the neo-mFOLFIRINOX group and 22% in the adjuvant gemcitabine group (p = 0.001). The median disease free survival (DFS) was 18.6 months in the neo-mFOLFIRINOX group and 12.0 months in the adj-gem group (hazard ratio, 0.63, 95% CI, 0.43-0.93 p = 0.022). The DFS rate at 3 years was 17% in the neo-mFOLFIRINOX group and 11% in the adj-gem group (p = 0.02). On surgical pathological specimen review, the neo-mFOLFIRINOX group had statistically (p < 0.05) lower tumor grade, lower rates of perineural invasion and lymphovascular invasion, lower pathological T stage, lower pathological N stage, and lower number of nodes positive compared to the adj-gem group. Frequencies of obtaining R0 resections were higher in the neo-mFOLFIRINOX versus adj-gem groups but not statistically different (51.9% vs 40.4, p = 0.2). The average age and performance status were similar between the two groups. Conclusions: At our institution, BR and UR pancreatic cancer patients who received neo-mFOLFIRINOX and completed resection had longer OS, DFS, and more favorable pathological indicators compared to those patients who had upfront surgery and adjuvant gemcitabine. Randomized clinical trials comparing neoadjuvant versus adjuvant FOLFIRINOX are needed to validate these findings.

NEONAX trial: Neoadjuvant plus adjuvant or only adjuvant nab-paclitaxel plus gemcitabine for resectable pancreatic cancer, a phase II study of the AIO pancreatic cancer group (AIO-PAK-0313)—Safety interim analysis.
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Abstract:

Background: Survival in pancreatic cancer (PDAC) is still poor even after curatively intended resection. Perioperative treatment approaches improve outcome in various tumor entities. Data on perioperative treatment in resectable PDAC are limited and there is a debate whether neoadjuvant treatment might impair subsequent surgery by adding perioperative morbidity or mortality. Methods: NEONAX is a randomized phase II study (planned 166 patients) of perioperative gemcitabine/nab-paclitaxel (Arm A: 2 pre- and 4 post-operative cycles, Arm B: 6 cycles adjuvant) for patients with primarily resectable PDAC. Primary objective is DFS at 18 months after randomization. Secondary objectives are 3-year OS-rate and DFS-rate, progression during neoadjuvant therapy, R0/R1 resection rate and QoL. Results: NEONAX was initiated in March 2015 in 26 centers for PDAC surgery in Germany. The data represent the safety interim analysis (IA) of the first 48 patients. 25 patients were randomized to Arm A and 23 to Arm B. Patients’ median age was 65.3 years (56.3% males, 43.8% females, 85.4% ECOG 0). Out of 25 patients in Arm A 20 patients (80%) underwent surgery, compared to 21 of 23 patients (91.3%) in Arm B with upfront surgery. Reasons for no resection were intraoperatively determined small liver metastases (2 cases, Arm A), withdrawal of informed consent (2 cases in each arm) and 1 patient with uncontrolled cholestasis (arm A). Postoperative complications occurred in 45% of arm A and 42.8% of arm B. (pancreatic fistula: 15% in arm A and 9.5% in arm B, infections: 10% in arm A and 9.5% in arm B) All resected patients were alive 60 days after surgery. At least 1 adverse event (AE) NCI-CTCAE ≥ grade 3 occurred in 60% of the perioperative and 39.1% of adjuvant treatment arm. Most common AEs were neutropenia (16.7%), fatigue (10.4%) and infections (10.4%). Conclusions: There was an increase in NCI-CTCAE ≥ grade 3 events in the perioperative arm, but this was manageable and did not result in increased peri- or postoperative mortality. 8% of patients in the perioperative arm did not get resected due metastases detectable during surgery, but not on preoperative imaging immediately prior to surgery. Therefore, it cannot be determined whether these metastases were preexistent or developed during neoadjuvant treatment. In conclusion, the first interim analysis of the NEONAX trial shows that this protocol can be safely applied to patients with resectable PDAC in a perioperative setting. Clinical trial information: NCT02047513
Niraparib in metastatic pancreatic cancer after previous chemotherapy (NIRA-PANC): A phase 2 trial.
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Abstract:

Background: Attempts to improve therapy for patients with pancreatic adenocarcinoma with traditional chemotherapy have largely failed to meaningfully improve survival. Therefore, there is a critical need for identification of specific molecular changes that define prognosis and potentially guide therapy decisions. Defective DNA damage response pathways in pancreatic cancer represent a targeted opportunity for treatment. PARP inhibitors exert activity in tumor cells that may not be effectively able to repair initially single-stranded and cumulatively double-stranded DNA breaks and can have a heightened susceptibility in tumor cells over normal tissue. This concept is referred to as synthetic lethality. Niraparib is an orally available, potent, highly selective PARP-1 and -2 inhibitor. We are studying the efficacy of Niraparib in pancreatic cancer patients that harbor DNA repair defects. Methods: This study is funded by a research grant from TESARO. Pre-screening of patients to find biomarker positive patients is funded by KU Cancer Center. This is a phase II open label single arm trial in metastatic pancreatic cancer patients with germline or somatic mutations, either already known, or tested after consent to pre-screening tumor tissue analysis in BRCA1/2, PALB2, ATM, NBN, ATR, BRIP1, IDH1/2, RAD51, RAD51B/C/D, RAD54L, CDK12, BARD1, FAM175A, BAP1, CHEK1/2, GEN1, MRE11A, XRCC2, SHFM1, FANCD2, FANCA, FANCC, FANCG, RPA1, ARID1A. Patients are being treated with Niraparib 300mg or 200mg by mouth daily for 28 days (1 cycle = 28 days) (200mg dose is for participants whose baseline weight is < 77 kg [169.756 lbs] or baseline platelet count is < 150,000 µL). The primary objective is to assess antitumor efficacy of niraparib using Objective Response Rate per RECIST 1.1. Secondary objectives include PFS, OS, DCR, DOR, and safety. Eligible patients received > 1 line of therapy, no prior PARP inhibitor(s), have measurable disease, and ECOG PS 0-1. Accrual target enrollment of 18 patients over a period of 24 months with a study duration of 30 months. Correlative studies include assessment of pharmacokinetics, circulating tumor cells and storing samples for future research. The trial is currently enrolling. Clinical trial information: NCT03553004
Olaparib as maintenance treatment following first-line platinum-based chemotherapy (PBC) in patients (pts) with a germline BRCA mutation and metastatic pancreatic cancer (mPC): Phase III POLO trial.
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The full, final text of this abstract will be posted online at 7:30 a.m. (ET) on Sunday, June 2.

PanCO: An open-label, single-arm pilot study of phosphorus-32 (P-32; Oncosil) microparticles in patients with unresectable locally advanced pancreatic adenocarcinoma (LAPC) in combination with FOLFIRINOX or gemcitabine + nab-paclitaxel (GNP) chemotherapies.
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Background: LAPC is associated with a poor prognosis. Current standard treatment is limited to chemotherapy or chemo-radiotherapy. P-32 Microparticles is a brachytherapy device that implants a predetermined dose of P-32 into pancreatic tumours via endoscopic ultrasound (EUS) guidance. This reports the initial results of a pilot study in combination with chemotherapy. Methods: Eligible patients were permitted to receive either GNP or FOLFIRINOX. P-32 was implanted at week 4 or 5. The dose of P-32 was calculated from tumour volume to deliver an absorbed dose of 100 Gy. Diffusion pattern of the P-32 suspension was assessed by EUS and bremsstrahlung SPECT/CT imaging. Safety data was graded using CTCAE v4.0 criteria. Response was assessed according to RECIST 1.1 with CT scans every 8 weeks and FDG-PET scans at baseline and week 12. Results: 50 patients were enrolled (Intent-to-Treat population (ITT)) of which 42 were implanted with the device (Per Protocol population (PP)). 10 received FOLFIRINOX and 40 GNP. Median age was 65, 28 were male and all had a PS 0/1. 1070 adverse events (ITT) were reported; 153 (80% of patients) were ≥ Grade 3. The most common AEs of ≥ Grade 3 were haematological (39, 46%) and gastrointestinal disorders (30, 34%). No serious device- or radiation-related toxicities have been reported. PP Local Disease Control Rate at Week 16 was 90%; 95% CI: 77-97% and at Week 24 was 71%; 95% CI: 55-84%. Overall Response Rate (ORR) was 31%; 95% CI: 18-47%. Median change in tumour volume from Baseline to Week 16 and to Week 24 was -38% (range +89% to -90%) and -27.5% (range +139% to -79%). Ten (24%) patients underwent surgical resection following repeat staging. Eight patients had R0 margin. Conclusions: The use of EUS-guided implantation of P-32 is feasible, with an acceptable safety profile in combination with first-line chemotherapy for LAPC patients. Encouraging OR and DCR are observed. Further follow-up to inform results of local progression free survival and progression free survival is warranted. Acknowledgement: Nab-paclitaxel was supported by Specialised Therapeutics Australia Pty Ltd. Clinical trial information: NCT03003078
Pancreatic cancer survival trends overall, by stage, and histologic sub-type: An analysis of Surveillance, Epidemiology and End Results (SEER) population-based data (2000-2015).
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Background: Pancreatic cancer (PC) is the third leading cause of cancer mortality in the United States, with an overall relative 5-year survival rate of 8.2%. We conducted a comprehensive evaluation of survival trends after PC diagnosis overall and by stage and histologic sub-type. Methods: We conducted a retrospective, population-based study of 91,234 PC cases using nationally representative data from the SEER program to evaluate 5-year survival trends by histologic sub-type from 2000 to 2015. Our model incorporated sub-type-specific random intercepts to effectively stabilize survival estimates by borrowing information across all sub-types. The estimation was performed in a fully Bayesian setting in R. Results: Adenocarcinoma, not otherwise specified (NOS) and ductal adenocarcinomas comprised 81% of PC. Cancer stage and histologic sub-type were both important factors in explaining variability in 5-year survival. We observed a consistent ordering of cancer stages within each histologic sub-type from highest to lowest survival for local, regional, and metastatic disease, respectively. Adenocarcinoma not otherwise specified, ductal adenocarcinoma, ductal specified as mucinous, and poorly specified type had the lowest 5-year survival with fitted ranges of 25-35% for localized, 5-19% for regional and < 4% for metastatic disease. Ductal arising from intraductal papillary mucinous neoplasm, ductal specified as cystic, acinar cell, other adenocarcinoma, and non-carcinomas had intermediate 5-year survival of 54-75%; while endocrine non-secretory or neuroendocrine, endocrine secretory, carcinoid, and solid pseudopapillary cancers had the best survival (87-98%). On average, across histologic sub-types, PC survival improved by 0.5% (90% credible interval 0.01%, 1.0%) per year, or 5.1% (0.1%, 10.0%) per decade. Some improvement in fitted survival occurred across all stages and histologic sub-types. Conclusions: Overall survival for patients with PC has improved by around 5% per decade from 2000 to 2015, with significant heterogeneity by histologic sub-type.

Pancreatic cancer: Assessment of neoadjuvant chemotherapy outcome based on radiomics of pretreatment computed tomography.
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Background: The objective response rate to neoadjuvant chemotherapy (NAC) was limited to around 35% in pancreatic cancer and as more as 30% patients show no benefit to NAC. In this instance, predicting the response to NAC may play an important role in individual treatment for pancreatic cancer patients. We aim to evaluate contrast enhanced-computed tomography (CE-CT) features in predicting treatment response and survival after neoadjuvant chemotherapy (NAC) for patients with borderline resectable and locally advanced pancreatic cancer. Methods: Sixty-one pancreatic cancer patients receiving NAC were enrolled and underwent abdominal CE-CT before treatment. All patients were divided into groups according to the changes of tumor size after treatment. 396 radiomics features were extracted from three-dimensional ROIs (region of interest) based on pretreatment CE-CT images of each patient. The optimal features were selected and three supervised machine learning classifiers were developed. Finally, univariate and multivariate analyses were performed to evaluate the capability of the selected features in predicting histopathologic response and outcomes. Results: Nine, seven and five radiomics features were selected as optimal features for three experiments respectively. Two features, Haralick Entropy and Histogram Entropy, were found consistent in experiments and were both higher in patients with tumor enlargement. Moreover, lower Histogram Entropy was significantly associated with a better histopathologic response (p = 0.008) and smaller tumor size (p = 0.041) in patients with tumor resection. In univariate Cox regression analysis, lower Histogram Entropy (P = 0.006) and lower Haralick Entropy (P = 0.001) predicted a better prognosis. Meanwhile, lower Haralick Entropy (p = 0.048) was independent predictor for longer survival time in multivariate Cox regression analysis. Conclusions: Radiomics features are strongly correlated with NAC treatment response and prognosis in pancreatic cancer, suggesting the great potential of imaging radiomics to help tailoring the treatment into the era of personalized medicine

Patient and physician preferences for NIH PROMIS patient-reported outcome (PRO) domains in pancreatic ductal adenocarcinoma (PDA).
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Background: PDA is associated with high symptom burden. However, treatment and palliation decisions currently weigh on physician interpretation of clinical parameters and may not consider patient values and preferences. The NIH PROMIS tool was created to capture various health domains through PROs. The objective of this study was to identify the most important PROMIS domains to PDA pts and physician providers. Methods: Using the 31 domains in NIH’s PROMIS, we conducted online surveys with PDA pts and PDA physicians from 17 academic centers. These domains are categorized into mental, physical, and social health. Values for the PRO domains were quantified using Maximum Differences Scaling (Sawtooth Software). Results: A total of 116 PDA pts (55% males, 45% females; median age: 68 years, range 42-95) and 33 physicians (78% males, 22% females; median years of experience: 15) completed the surveys. The top five domains identified by pts and providers are listed in the table. Physical functioning (PF), ability to perform activities of daily living (ADLs) and symptom management were among the top domains for both pts and physicians regardless of age, gender, resection status, or years of physician experience. However, social domains such as ability to do things for yourself, family, and friends, and interactions with family/friends were ranked significantly higher by pts versus pain, anxiety, and depression by physicians (p < 0.01). Conclusions: Our findings suggest PDA pts value PF and engaging in work and social activities while physicians focus more on pain, depression, and symptom management. PROs need to become more important endpoints in clinical trials to better inform treatment decisions and develop therapies that address the health priorities of pts. 

	Physicians (n = 33)
	Patients (n = 116)

	1. Ability to perform ADLs
	1. Ability to be physically functional

	2. Pain and its effect on life
	2. Ability to participate in work, and interactions with family/friends

	3. General well-being
	3. Ability to perform ADLs

	4. Ability to be physically functional
	4. Ability to do things for yourself, family, and friends

	5. Ability to manage symptoms
	5. Ability to manage symptoms


Phase II multi-institutional study of nivolumab (Nivo), cabiralizumab (Cabira), and stereotactic body radiotherapy (SBRT) for locally advanced unresectable pancreatic cancer (LAUPC).
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Background: Treatment of LAUPC most commonly involves chemotherapy +/- RT. Patients(pts) who can be downstaged and undergo R0 resection have significant improvement in overall survival, but conventional chemoRT converts < 10% of patients with LAUPC. If the effects of RT can be augmented then higher R0 resection rates may be achieved and improve survival. In pre-clinical models, RT leads to increased expression of M-CSF from pancreatic tumor cells and marked immune suppression within the tumor microenvironment via expansion of tumor associated macrophages (TAMs). Concurrent blockade of M-CSF with RT reduces TAM infiltration, prevents the generation of tumor promoting T cell populations, and increases the therapeutic effect of RT. RT also induces up-regulation of PD-L1 in TAMs, another mode of immune suppression that can account for RT resistance in LAUPC. (Seifert et al. 2016). These data suggest the efficacy of RT in LAUPC is limited by its promotion of innate and adaptive immune suppression. CSF1R blockade with Cabira combined with PD-1 blockade with Nivo may enhance the efficacy of SBRT by reprogramming the TAM compartment in tumors, thereby preventing an immune suppressive phenotype and augmenting T-cell mediated anti-tumor response. Methods: Single arm phase II study designed to evaluate safety, tolerability, and surgical resection rate in LAUPC pts treated with concurrent Nivo, Cabira, and SBRT. Exploratory endpoints include immune changes within blood and tissue following treatment and correlation with clinical endpoints. Key eligibility: completion of 2- 6 months standard induction chemotherapy, normal organ and marrow function, pre- and on-treatment biopsy, and PS ≤ 1. Following initial biopsy and placement of fiducials, Cabira 4mg/kg and Nivo 240mg are given D1 of every 14 day cycle. SBRT 6.6 Gy x 5 consecutive fractions starts D8. After 2 cycles, repeat biopsy and imaging is performed. Treatment with Cabira and Nivo continues every 2 weeks and imaging is done every 8 weeks, at which time pt is assessed for surgical resection. If pt is downstaged, treatment is discontinued and pt proceeds to surgery. Preliminary 6 pt safety cohort is monitored for unacceptable toxicities. If < 3 unacceptable toxicities in the first 6 subjects enrolled, then plan for expansion phase with 14 more pts. As of abstract submission, 3 pts have been enrolled. Clinical trial information: NCT03599362
Prediction of response to pelareorep plus pembrolizumab in pancreatic ductal adenocarcinoma (PDAC).

http://abstracts.asco.org/239/AbstView_239_259587.html
Sub-category: Pancreatic Cancer
Category: Gastrointestinal (Noncolorectal) Cancer

Meeting: 2019 ASCO Annual Meeting
Abstract No: e15726

Citation: J Clin Oncol 37, 2019 (suppl; abstr e15726)

Author(s): Christos Fountzilas, Grey A Wilkinson, Kevin H. Eng, Paul Fields, Sukeshi Patel Arora, Pawel Kalinski, Patrick Raber, Gerard Nuovo, Matthew C. Coffey, Devalingam Mahalingam; Roswell Park Comprehensive Cancer Center, Buffalo, NY; Oncolytics Biotech Inc, Calgary, AB, Canada; Adaptive Biotechnologies, Seattle, WA; UT Health Science Center, San Antonio, TX; Ohio State University Arthur G. James Cancer Hospital and Richard J. Solove Research Institute, Columbus, OH; Northwestern University, Chicago, IL

Abstract Disclosures
Abstract:

Background: Pelareorep is an oncolytic reovirus that can induce an inflamed T-cell-infiltrated (hot) phenotype in PDAC. In a phase Ib trial, pelareorep was administered in combination with pembrolizumab and chemotherapy in patients (pts) with advanced, pre-treated PDAC. The safety profile was acceptable and efficacy results were encouraging (Mahalingam ASCO GI 2018). Here we present the results of immune analysis in peripheral blood. Methods: Peripheral blood mononuclear cells (PBMCs) were collected on cycle 1 day 1 (C1D1, pre-pelareorep), C1D8 (pre-pembrolizumab) and C2D1 (pre-pelareorep). RNA from PBMCs was analyzed using a customized Nanostring panel. The research-use only immunoSEQ Assay (Adaptive Biotechnologies, Seattle, WA) was used to characterize T-cell receptors from PBMCs. Results: Eleven pts were enrolled. Disease control was achieved in 50% of the 6 efficacy-evaluable pts. One pt achieved PR that lasted 17.4m. Two additional pts achieved SD, lasting 277 and 126 days. Downregulation (relative change < -1.5) of CD1b (C1D1), HLA-C, MAPK14 (C1D8), CD63, LY96, LTF, TXK, TNFSF13, IL25, C1QB (C2D1) and upregulation ( > 1.5) of IL17F (C1D1), MAGEA4, CCL7 (C1D8), CSF1, ICOS, LILRA4, TICAM2 (C2D1) was observed in pts with clinical benefit vs. no clinical benefit (raw p < 0.05). Increase in clonal diversity was noted during therapy overall (Table). C2D1 had significantly more clonal expansion than C1D8; ~30% of expanded clones from C1D8 were also expanded at C2D1 (durable). High numbers of early expanded (C1D8 only) and durable clones were associated with longer survival. Conclusions: Pts with disease control had higher baseline IL17F compared to non-responders. On-treatment relative decrease in IL25 (Th2), increase in LILRA4, TICAM2 (antiviral response) and ICOS were noted in these pts. There was new clone expansion after treatment overall; ~30% of expanded clones at C1D8 were durable. Early and durable clonal expansion correlated with survival. A phase II trial with pelareorep plus pembrolizumab in advanced PDAC is ongoing. Clinical trial information: NCT02620423
	
	C1D1 mean (range)
	C1D8 mean (range)
	C2D1 mean (range)

	T-cell Fraction
	0.29 (0.04-0.55)
	0.48 (0.26-0.73)
	0.39 (0.15-0.68)

	Morisita Index*
	NA
	0.82 (0.17-0.99)
	0.72 (0.25-0.97)

	Number Expanded Clones
	NA
	35.8 (7-131)
	131.556 (1-538)

	Number New Clones Expanded
	NA
	30.4 (7-105)
	114.889 (1-523)

	Fraction New Clones Observed
	NA
	0.86 (0.61-1)
	0.87 (0.63-1)


*Composite of clonality/diversity between two samples- if perfectly identical = 1, if completely different = 0, normal variation over a month is ~0.9– 0.95.

Predictors of neoadjuvant chemotherapy efficacy in localized pancreatic head cancer: A 15-year experience at a high volume pancreatic cancer center.
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Background: Surgery followed by adjuvant chemotherapy (SF) is the standard approach for localized pancreatic adenocarcinoma (PC). Although neoadjuvant chemotherapy (NC) is being increasingly used, its efficacy remains debatable. This study aims to identify baseline factors associated with benefit from NC as compared to SF for PC. Methods: Review of a prospectively maintained database of resected localized head PC undergoing NC or SF at a tertiary referral hospital from 2002 to 2018. Baseline factors investigated included clinical stage by EUS (7th edition AJCC), CT vessel involvement, and serum CA19-9. Baseline CA19-9 levels were grouped into mild (37-200), moderate (200-900), and marked elevations (≥ 900). Patients with baseline serum CA19-9 < 37 IU/dL were excluded from the analysis. Results: In total, 269 patients were evaluated: 165 (61%) received NC and 104 (39%) had SF. Mean patient age was 68.3 years and 50% were females. Of these, 42% had stage IIB, 44% had N1 disease, and 38% had vascular involvement. Compared to SF approach, NC was associated with improved median survival for CA19-9 of < 200 IU/dL (30 vs 21 months, p = 0.08), 200-900 IU/dL (32 vs 17 months, p < 0.01), and the ≥900 IU/dL (33 vs 12 months, p < 0.01) groups. On Cox regression, NC was the only baseline factor predictive of improved survival in the groups with moderate (HR:0.35,[95% CI:0.20-0.62];p < 0.01) and marked (HR:0.36,[95% CI:0.18-0.71];p < 0.01) pretreatment CA19-9 elevation. Notably, NC was not predictive of improved survival in the cohort with mild CA19-9 elevation. Conclusions: This study identifies a cohort of patients that benefits from neoadjuvant chemotherapy over a surgery first approach for localized pancreatic head cancer. Elevation in baseline CA19-9 may serve as the strongest indicator for chemotherapy before resection.

Predictors of post-operative mortality following pancreatectomy: A contemporary nationwide analysis.
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Abstract:

Background: To date, the only curative option for pancreatic cancer is surgical resection, which only 15-20% of patients are eligible for at diagnosis. The conventional operation is a pancreaticoduodenectomy which carries a mortality risk of 3-7%. We used the National Cancer Database (NCDB) to examine surgical outcomes following pancreatectomy. Methods: We queried the NCDB from 2004-2015 for patients with stage I-III adenocarcinoma of the pancreas treated surgically. Outcomes reported were 30 and 90 day mortality, readmission within 30 days, and prolonged hospital stay. Prolonged hospital stay was defined as 17 days and 8 cases per year was used to define high volume centers. Multivariable logistic regression was used to identify predictors of all outcomes. Propensity matching was conducted to account for indication bias. Results: We identified 24,798 patients meeting eligibility criteria. The median patient age was 66 (40-90). The majority of patients were stage T3 (47%) N0 (65%) with pancreatic head lesions (83%). Fifty-seven percent of patients were treated with a Whipple procedure. Most patients (83%) were treated with surgery up front. Overall unadjusted risk of 30 day and 90 mortality ranged from 1.32-2.54% and 4.1-7.12%, respectively, depending on extent of surgery. On multivariable analysis predictors of 30 day mortality included preoperative therapy, increased age, higher comorbidity score, lower income, type of surgery, and treatment at a low volume center. Ninety day mortality was associated with preoperative therapy, increased age, increased comorbidity score, higher T stage, more extensive surgery, and treatment at a low volume center. Multivariable analysis revealed increased comorbidity score, treatment at an academic facility, and non-partial pancreatectomy as predictive of readmission. Prolonged hospital stay was associated with increasing age, decreased education, lower income, non-Caucasian race, more extensive surgery, and more remote year of treatment. Propensity matched Kaplan-Meier analysis showed improved survival with treatment at high volume centers, median survival of 23 months compared to 21 months (p = 0.0026). Conclusions: In the largest population based series to date, the 30 day mortality rates remain acceptably low with an increase seen at 90 days. The predictors of post-operative mortality seen here (age, comorbidity score, extent of surgery, and center volume) highlight the need for appropriate patient selection and physician experience to help achieve the best possible perioperative outcomes.

PRIMUS-002: A multicentre, open-label, phase II study examining FOLFOX and nab-paclitaxel (FA) and nab-paclitaxel and gemcitabine (AG) as neoadjuvant therapy for (borderline) resectable pancreatic cancer (PC), focusing on biomarker and liquid biopsy development.
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Abstract:

Background: There is increasing evidence suggesting benefit from a neoadjuvant approach to PC. However, the optimal regimen is unclear and will likely require a precision medicine approach, where patient and tumor attributes define therapy. Platinum-containing regimens have shown survival benefit for PC, with occasional exceptional responders, but biomarkers (BM) of response are not well defined and treatment decisions are often based on patient performance status (PS) and co-morbidity. Tumors with defects in BRCA1/2and other Fanconi Anemia genes show defective DNA damage response (DDR), conferring potential selective sensitivity to DNA-damaging agents (e.g. platinum) and newer targeted agents. We have shown that DDR deficiency (DDRd) is present in up to 20% of PC. This study aims to exploit DDRd as a therapeutic vulnerability, with integrated analysis to define candidate BM for FA and AG response. Methods: PRIMUS-002 will enroll patients registered on the Precision-Panc Master Protocol who are molecularly profiled using the Precision-Panc Clinical Cancer Genome including a novel DDRd assay, and the transcriptome with longitudinal sampling (pre-, during, and post-treatment). Patients receive either FA (nab-paclitaxel 150mg/m2IV,oxaliplatin 85mg/m2, folinic acid 350mg flat dose, fluorouracil infusion 2400mg/m2continuous IV infusion), orAG (nab-paclitaxel 125mg/m2, gemcitabine 1000 mg/m2) for 3 months,based on patient age and PS.Following initial safety analysis, chemoradiation may be introduced. The primary endpoint is disease progression (DP) during neoadjuvant therapy. The study is designed to detect a 20% difference in DP between the BM+ve (10%) and BM –ve (30%) in patients treated with FA (90% power, 5% 1-sided level of statistical significance)., Exploratory translational endpoints include surrogate therapeutic response assessment using CA19.9, PET-CT SUV, DWI-MRI and ctDNA. Current Enrolment: 2 patients enrolled to date: 1 to receive FA and 1 to AG treatment. Clinical trial information: ISRCTN34129115.

Profile of somatic mutations in young adults with pancreatic cancer.
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Abstract:

Background: Most pancreatic carcinomas (PC) occur in older people, however a few cases are detected in young adults. In this age group, the carcinogenic process is less well understood. Our goal was to identify and to characterize cancer driver genes in early age onset PC. Methods: Somatic variants of individuals affected by PC aged ≤45 years were searched in the COSMIC and CBioPortal databases. The variants were annotated using Oncotator, excluding the silent and intronic variants. Implication in cancer causality was evaluated in the Cancer Gene Census (CGC) and the Candidate Cancer Gene Database (CCGD). The most frequently mutated genes were identified and investigated to determine if they configured FrequentLy mutAted GeneS (FLAGs). Results: Whole genome (4) or exome (29) sequencing was available from 33 individuals (14 females and 19 males). A median of 31 (7-102) alterations per tumor, mainly represented by C > T substitutions (median 16, 2-71), was detected. A median of 3 (0-11) truncated alterations, 4 (1-13) genes cataloged as CGC and 8 (1-22) genes cataloged as CCGD rank A or B was identified per tumor. The most frequently affected genes were those characteristic of tumor promotion in pancreatic cancer carcinogenesis, such as KRAS (79%), TP53 (64%), SMAD4 (18%), followed by RYR1 (15%) and TTN (12%) genes, the latter two classified as FLAGs and, finally, HERC2, GREB1 and DMBT1 (9%). Seventeen samples presented variants in both TP53 and KRAS (17/33), 9 and 4 presented only KRAS or TP53 variants, respectively. Three samples with mutations in neither of these genes presented mutations in genes such as BCLAF1, DCC, BRAF, CDH11 and CDKN2A, both CGCs. Three out of 9 samples carrying KRAS but not TP53 mutations presented variants in DNA homologous repair (HHR) genes. Among all the altered genes, the main biological processes were cell adhesion (139 genes involved) and anatomical structure formation involved in morphogenesis (127), while the most enriched pathways were Wnt (45) and Cadherin (30). Conclusions: TP53 and KRAS are the somatic mutations most frequently detected in PC. 10% of the samples showed no change in these genes, but showed changes in other CGCs. HERC2, GREB1 and DMBT1 are potential cancer drivers in young adult PCs.

Prognostic factors associated with short-term survival (STS) in advanced pancreatic cancer (APC): A Canadian multicenter analysis from the CHORD Consortium.
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Abstract:

Background: The survival of patients (pts) with APC (locally advanced/metastatic) is slowly improving; however in some pts it remains extremely short. Few studies have evaluated the clinical, pathologic and treatment characteristics associated with STS in APC. Methods: Pts with APC (between 2011-2017) were included in the analysis. Descriptive analyses were conducted for demographic, tumor and treatment characteristics between pts who survived ≤ and > 90 days using Wilcoxon rank-sum test and Chi-square test for continuous and categorical variables respectively. Multivariable logistic regression was performed to identify association between pts’ characteristics and STS. Results: A total of 580 pts were included in the analysis: median age 68, 53% male, 92% metastatic and 53% ECOG 0/1. STS ≤90 days occurred in 152 pts (26.2%), with 65.1% not receiving any chemotherapy. Median overall survival for STS was 49 days vs. 276 for non-STS. At least 1 cycle of chemotherapy was administered to 358 pts; mean duration of 1st line chemotherapy for pts with STS ≤90 was 1.5(SD 2.5) cycles (N = 53), compared to 7.6(SD 11.1) cycles (N = 305) for pts surviving > 90 days. Prognostic factors associated with STS ≤90 days were neutrophil:lymphocyte ratio, LDH, metastatic disease, ECOG and not receiving chemotherapy (Table). Other clinical factors (BMI, smoking history, diabetes) and laboratory values (platelet, baseline CA19-9, estimated GFR) were not prognostic. Conclusions: In a multicenter database of Canadian academic centers, < 2/3 of pts received at least 1 cycle of chemotherapy. STS ≤90 days occurred most often in pts who did not receive chemotherapy. Prognostic factors associated with STS include routine laboratory values, receipt of chemotherapy, ECOG and the presence of metastatic disease. Further analyses of these factors may help improve survival in APC. 

	Variable
	≤90 days OR (95% CI)  p-value < 0.05*, < 0.0001**

	neutrophil:lymphocyte ratio ≥5
	2.88 (1.73-4.82)**

	Bilirubin > 21
	1.41 (0.77-2.55)

	Albumin < 40
	1.37 (0.59-3.16)

	LDH > 230
	2.02 (1.11-3.69)*

	ECOG > = 2+
	3.64 (1.39-9.5)*

	Metastatic disease
	10.97 (2.36-51)*

	Not receiving chemotherapy
	4.11 (2.26-7.5)**


Prognostic value of lymph node positivity and number of lymph nodes required for accurate staging of pancreatic neuroendocrine tumors.
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Abstract:

Background: The prognostic role of the number of positive lymph nodes (PLNs), as well as the minimum number of lymph nodes needed to accurately stage patients with pancreatic neuroendocrine tumors (pNETs), remain controversial. The aim of this study was to assess the effect of the number of PLNs on prognosis in pNETs and to determine the ideal number of examined lymph nodes (ELNs) for accurate staging of pNETs. Methods: The SEER database was reviewed from 2004 to 2014 for pts with surgically resected, pathologically confirmed pNETs. Pts with missing data for pathological stage, tumor size, ELNs or PLNs were excluded. Kaplan-Meier survival analysis was used to evaluate the association between lymph node involvement and disease-specific survival (DSS). The optimal number of ELNs was identified using the log odds of positive lymph nodes (LODDS). A large single institutional cohort with 203 patients was used for validation. Results: Of the 1,813 patients included, 686 (37.8%) had lymph node-positive disease. Patients with lymph node-positive disease had a significantly worse DSS than those with lymph node-negative disease (Log-rank P< 0.001). Patients with 4 or more positive lymph nodes had a worse DSS compared with those with 1 to 3 positive lymph nodes (Log-rank P< 0.001). In order to capture 95% of pNETs with PLNs at the time of surgery, 12 lymph nodes need to be examined (LODDS: -2.344). Findings were reproducible with the validation cohort. Conclusions: The number of PLNs leads to better prognostic discrimination of lymph node-positive patients with pNETs. The current staging systems may include an N-stage that distinguishes lymph node-positive disease into N1 (1 to 3 PLNs) and N2 (4 or more PLNs) categories. The minimum number of ELNs for accurate staging of pNETs is 12. 

	Quantiles
	LODDS
	Threshold
	PLN/ELN ratio

	100%
	2.149
	1
	1/1

	75%
	-0.691
	3
	1/3

	50%
	-1.491
	6
	1/6

	25%
	-2.004
	9
	1/9

	10%
	-2.233
	11
	1/11

	5%*
	-2.344
	12
	1/12

	1%
	-2.520
	15
	1/15


Proton pump inhibitor (PPI) exposure and risk of pancreatic cancer (PC): Meta-analysis.
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Abstract:

Background: PPIs are widely used in the treatment of various acid related disorders. Observational studies have raised concern about an association of PPI use and PC but findings have been inconsistent. This meta-analysis aimed to estimate from published studies the pooled PC risk among subjects exposed and not exposed to PPIs. Methods: We searched PubMed, EMBASE, Scopus, Cochrane Library and clinicaltrials.gov to identify relevant studies on the association of PPI exposure and PC risk. Three reviewers independently screened search results for eligibility and extracted data from retained studies. Our primary analysis quantified PC risk among subjects exposed vs not exposed to PPI, expressed as the pooled (adjusted) odds ratio (OR/aOR) and 95% confidence interval (95%CI) as estimated in a random effect model. We performed similar secondary analyses in selected subgroups. Results: Of the 2683 reports yielded by the search 1 randomized trial, 2 cohort, and 9 case-control studies with 1,093,766 subjects (123,214 cases; 970,552 controls) were retained. Our main analysis (exposed vs non exposed) revealed a significant overall association between PPI exposure and PC risk (OR 1.77, 95%CI 1.14-2.74). Secondary analyses showed higher risk estimates from high quality (NOS > 7) studies (OR 2.04, 95%CI 1.03-4.02), observational studies (aOR, 1.70 95%CI 1.08-2.68), and studies with PPI use and PC risk as main outcome (aOR 2.01, 95%CI 1.06-3.83). Subgroup analyses by comorbidities showed an association with diabetes (aOR 1.98, 95%CI 1.02-3.82) but not pancreatitis (aOR 1.77, 95%CI 0.93-3.35). PC risk was not associated with duration of PPI use longer 1 (aOR 1.36 95%CI 0.81-2.28 and > 3 yrs (aOR 1.21 95%CI 0.73-2.02). In addition to the overall PPI class effect in the primary analysis, rabeprazole was singularly associated with PC risk (aOR 5.40 95%CI 1.98-14.70). Conclusions: Pooled risk estimates suggest that the class of PPIs is associated with a general 1.77 fold increase in PC risk, independent of duration of PPI exposure. Diabetic patients are at a significant incremental risk over the base risk.

Randomized phase II study of second-line modified FOLFIRI with PARP inhibitor ABT-888 (Veliparib) (NSC-737664) versus FOLFIRI in metastatic pancreatic cancer (mPC): SWOG S1513.
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Abstract:

Background: PC is characterized by DNA Damage Repair (DDR) deficiencies, including in BRCA1/2, ATM, and FANC genes. Given preclinical synergism between veliparib with irinotecan, safety and preliminary efficacy, we designed a randomized phase II study of mFOLFIRI (no 5-FU bolus) + veliparib vs FOLFIRI alone for 2nd line mPC patients (pts). Methods: Eligible pts had mPC, adequate organ function, ECOG PS 0-1, and 1 prior non-irinotecan systemic therapy.143 pts were to be randomized (1:1) to veliparib vs control. Primary endpoint was overall survival (OS). All pts had blood and tumor biopsies at baseline to assess germline and somatic BRCA1/2 mutations (integrated), and homologous recombination (HR) or DDR biomarkers (exploratory). Results: 123 pts were accrued between 09/2016 to 12/2017, and 108 were included in this analysis. 117 pts were biomarker evaluable: 109 blood/106 tumors. 11 cancers (9%) had HR deficiency (HRD), including 4 germline (BRCA1, BRCA2, ATM) and 7 somatic mutations (BRCA2, PALB2, ATM, CDK12). Additional 24 cancers (20%) had germline (n = 11, e.g., FANC, BLM, SLX4, CHEK2) or somatic mutations (n = 13, e.g., FANC, BLM, POLD1, RIF1, MSH2, MSH6) in other DNA repair genes, not classified as HRD. A planned interim futility analysis at 35% of expected PFS events determined the veliparib arm was unlikely to be superior to control. Most common grade 3/4 treatment related toxicities were neutropenia (33% vs 20%), fatigue (19% vs 4%), and nausea (11% vs 4%), for veliparib vs control. Treatment exposure was similar for veliparib vs control: median 4 cycles (range 1-31 vs 1-32). Median OS was 5.1 vs 5.9 mos (HR 1.3, 95%CI 0.9-2.0, p = 0.21), and median PFS was 2.1 vs 2.9 mos (HR 1.5, 95%CI 1.0-2.2, p = 0.05) for veliparib vs control arms, respectively. Correlations of gene mutations and signatures with efficacy outcomes will be presented. Conclusions: Nearly 30% of mPC pts had DNA repair gene abnormalities, including 9% with HRD. Veliparib increased toxicity and did not improve OS when added to mFOLFIRI in biomarker unselected pts. BRCA1/2 and DDR biomarkers will be correlated with efficacy to inform patient selection for future PARP inhibitor clinical trials. Clinical trial information: NCT02890355
Real-world assessment of healthcare costs for patients with metastatic pancreatic cancer following first-line chemotherapy initiation.
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Abstract:

Background: Nab-paclitaxel-gemcitabine (AG) and FOLFIRINOX (FFX) are commonly used regimens for the treatment of metastatic pancreatic cancer (mPDA). This descriptive study aimed to report total healthcare costs following first line (1L) exposure to AG/FFX among patients with mPDA. Methods: Retrospective cohorts of 1L AG and FFX initiators with mPDA were constructed from the MarketScan database (study period 2014-2017). The index date was the date of 1L AG or FFX initiation. Included patients had continuous insurance enrollment. Total healthcare costs (outpatient, inpatient, emergency department, chemotherapy, pharmacy) were assessed at 0-1, 0-3, 0-6, and 0-12 months post-index among patients who remained uncensored (using the last claim date) through the last month of each follow-up interval. Results: 2199 patients initiated AG (N=1352) or FFX (N=847) as their 1L regimen. Compared with AG initiators, FFX patients were younger (59 vs 63 years) and had better baseline health status (FFX/AG): diabetes 43%/57%; cerebrovascular disease 21%/27%. Median time to censoring was 5.4 (AG) and 7.2 (FFX) months. Median treatment duration was 2.1 (AG) and 2.3 (FFX) months. FFX costs were higher than AG costs during each follow-up interval, with the cost differential increasing over time (Table). Conclusions: Higher total healthcare costs were observed for patients with mPDA who initiated 1L FFX compared with 1L AG. Further research using comparative methodology is warranted to fully elucidate these findings and understand cost drivers. 

	Total healthcare costs ($) during each post-index time interval.

	
	Pts Included*



	Median ($)
	
	

	
	N
	%
	
	95% CI ($)

	0-1 Month

	AG 
	1,352
	100
	19,566
	18,586
	20,553

	FFX 
	847
	100
	22,955
	21,347
	24,469

	0-3 Months

	AG 
	1066
	79
	47,940
	45,563
	50,387

	FFX 
	717
	85
	61,507
	57,834
	66,342

	0-6 Months

	AG 
	719
	53
	85,714
	79,683
	91,788

	FFX 
	540
	64
	114,116
	105,816
	119,591

	0-12 Months

	AG 
	282
	21
	144,264
	127,010
	168,583

	FFX 
	232
	27
	203,225
	186,701
	217,481


* Among pts who initiated AG (N=1352) or FFX (N=847) as first-line chemotherapy. Pts were included in each follow-up interval if they remained uncensored in the last month of each interval.

Relacorilant (RELA) with nab-paclitaxel (NP): Safety and activity in patients with pancreatic ductal adenocarcinoma (PDAC) and ovarian cancer (OvCA).
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Background: Glucocorticoid receptor (GR) pathway activation has been linked with chemotherapy resistance (CTR). RELA (formerly CORT125134, Corcept Therapeutics), a potent selective GR modulator, in combination with paclitaxel reduced CTR and enhanced activity against tumor growth in preclinical models of solid tumors. Methods: Patients (pts) with advanced solid tumors, ≤3 prior lines of cytotoxic therapy, ECOG status 0-1, and adequate marrow function received RELA (100, 150, or 200mg) + NP (60, 80, or 100mg/m2). Once daily RELA was given either continuously (CON) or intermittently (INT) (day before, of, and after NP). NP was dosed weekly for 3 of 4 weeks (wks) of a 28-day cycle. Prior NP therapy was allowed. Results: 72 pts have been enrolled [mean age 60 (range 18-81), mean number of prior therapies 3, prior taxane (TXN) treatment 54/72 (75%)]. 61 pts received ≥1 dose of RELA. Grade ≥3 AE ≥10% for CON: neutropenia (6/43, 14%); INT: neutropenia (6/18, 33%), anemia (2/18, 11%), and mucosal inflammation (2/18, 11%). Prophylactic G-CSF became mandatory in later cohorts. Recommended Phase 2 Dose: RELA 100mg-CON/150mg-INT + NP 80mg/m2 (exposures similar to NP 100mg/m2 due to CYP3A4 inhibition by RELA). Disease control (DC) > 24 wks was noted in 5/27 (19%) PDAC pts: 3 PR, 2 SD (27-50 wks). 3 pts achieved benefit despite progression on prior TXN with time to progression (TTP) 1.9-3.6x longer than prior TXN. 
4/13 (31%) OvCA pts had DC > 24 wks: 1 CR, 1 PR, 2 SD (33-54+ wks). 1 pt had TTP 4.4x longer than prior TXN. 3 additional PRs were observed: acinar pancreatic cancer, TTP 31 wks (4.4x prior TXN); vulvar SCC HPV+, TTP 55 wks (3.9x prior TXN); cholangiocarcinoma, DC 29+ wks. Expression of GR-regulated genes involved in inflammation, apoptosis, and CTR distinguished pts with DC from pts without DC, providing proof of mechanism. Conclusions: RELA+NP resulted in durable disease control in pts with metastatic PDAC, OvCA, and other solid tumors, including those that have progressed on prior TXN. TTP was often several-fold longer than previously achieved on TXN therapy. Toxicities are manageable with prophylaxis for neutropenia. Further evaluation in OvCA NCT03776812, PDAC, and others are planned. Clinical trial information: NCT02762981
Relapse-free survival (RFS) after surgical resection to predict survival after relapse (SAR) and overall survival (OS) in patients with pancreatic ductal adenocarcinoma (PDA).
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Abstract:

Background: We aimed to evaluate the clinical relevance of RFS after local PDA resection as a prognostic factor in terms of SAR and OS. Methods: Patients diagnosed with local PDA who had undergone surgical resection in 4 hospitals from Spain were identified. Disease location, demographic, pathologic, treatment during recurrence and mortality information was retrospectively collected. RFS was measured from date of surgery until recurrence and censored at death or last follow-up. SAR was measured from relapse, until death or last follow-up. We defined patients presenting an RFS value of 6 months or more, or less than 6 months as High-RFS and Low-RFS respectively. Results: Of 93 patients with resected PDA, 51 (54.8%) were male and 42 (45.2%) female. The median age was 65.2 years. 62 (66.7%) tumors were localized in the head. There were 5 (5.4%), 17 (18.3%) and 69 (74.1%) stage I, II and III respectively. 53 (57%) patients had undergone cephalic (Whipple), 20 (21.5%) distal and 20 (21,5%) total pancreatectomy. 48 (51.6%) patients received radiotherapy and 86 (92.5%) received chemotherapy in the neoadjuvant and/or adjuvant setting. Median RFS was 12.3 months. In the metastatic setting, the most frequent chemotherapy combination was gemcitabine plus nab-paclitaxel. 43(46,2%) of patients received second line chemotherapy. Median OS and median SAR were 25,9 and 10,1 months respectively. Kaplan-Meier survival analysis showed that PDA cancer patients with Low-RFS have a poorer clinical outcome than those with High-RFS (median OS 48.26 months, CI 95% 39,3-57,1 for High-RFS; 19.2 months CI 95% 15.7-22-8 for Low-RFS; p = 0.0001). On multivariate Cox regression analysis, age, initial stage I-II, adjuvant chemotherapy utilization and High-RFS were independent prognostic factors for OS and SAR rate. Conclusions: RFS was strongly correlated and discriminated PDA patients with better SAR and OS from the poorer prognosis patients in the ulterior metastatic setting. Prospective studies are needed to confirm this finding.

Relationship between cholangitis [Inflammation of the bile ducts], initial chemotherapy regimen, and overall survival in patients with unresectable pancreatic adenocarcinoma.
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Background: Chemotherapy remains the primary therapy for patients with unresectable pancreatic adenocarcinoma, though response to therapy is variable. Patients with pancreatic adenocarcinoma frequently develop jaundice and cholangitis and require endoscopic biliary stenting. Here, we investigate the association between cholangitis, initial chemotherapy regimen, and one-year survival in patients with unresectable pancreatic adenocarcinoma. Methods: We conducted a retrospective chart review of all patients who received metal stents for biliary obstruction with pancreatic adenocarcinoma over a five-year period at the Massachusetts General Hospital. Only patients with unresectable cancer were included. We compared the association between survival and cholangitis within four subgroups: no chemotherapy, gemcitabine alone or in combination, FOLFOX combination and FOLFIRINOX. The statistical methods used were the chi-squared test for categorical variables, regular ANOVA for continuous variables, and log-rank (Mantel-Cox) test for survival analysis. Results: In total, we identified 74 patients who did not develop cholangitis and 52 patients who developed at least one episode of cholangitis. Among patients undergoing chemotherapy, cholangitis was associated with decreased survival within each subgroup (p-value = < 0.001). At one year from diagnosis, there was an association between cholangitis and decreased survival among patients receiving chemotherapy, independent of the number of episodes of cholangitis. Among those who were not receiving chemotherapy, cholangitis was not associated with survival outcome (p-value = 0.60). Conclusions: In conclusion, the development of cholangitis in patients receiving chemotherapy for metastatic pancreatic cancer is associated with decreased survival. This association is not affected by the number of episodes of cholangitis or by chemotherapy regimen. These data suggest that the development of cholangitis among patients receiving chemotherapy for pancreatic cancer may be a predictor of poor clinical outcomes. Further studies are needed to understand the impact of the local tumor microbial environment and to determine whether cholangitis is a surrogate for a more aggressive disease phenotype.

Remnant pancreatic volume to predict short-term and long-term outcomes in patients with resected pancreatic cancer.
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Abstract:

Background: Remnant pancreatic volume (RPV) is a well-known marker for short-term outcomes in patients with resectable pancreatic cancer. However, in terms of the long-term outcomes, the significance of the RPV remains unclear. Here, we addressed whether the RPV is a predictor of long-term outcomes in pancreatic cancer patients by comparing various cancer-, patient-, and surgery-related prognostic factors and systemic inflammatory response markers in a retrospective cohort. Methods: The RPV was measured on the 3D image, revealing the actual pancreatic parenchymal remnant volume. Ninety-one patients who underwent pancreaticoduodenectomy (PD) were retrospectively enrolled. We divided the cohort into high- and low-RPV groups based on a cut-off value ( > 35.5 cm3, n = 66 and ≤ 35.5 cm3, n = 25, respectively). The patient characteristics, perioperative outcomes and median survival times (MSTs) were respectively compared between the two groups. Using multivariate analysis, the RPV and other well-known prognostic factors were independently assessed. Results: A significant difference in the RPV value was observed with respect to the incidence of postoperative pancreatic fistula (high, 18 [55%] vs. low, 9 [16%], p < 0.001). The MSTs (days) were significantly different between the two groups (high, 823 vs. low, 482, p = 0.001). Multivariate analysis identified the RPV (≤ 31.5 cm3) (hazard ratio [HR], 2.015; p = 0.011), lymph node metastasis (HR, 8.415; p = 0.002), adjuvant chemotherapy (HR, 5.352; p < 0.001), presence of stage III/IV disease (HR, 2.352; p = 0.029), and pathological fibrosis (HR, 1.771; p = 0.031) as independent prognostic factors. Conclusions: The present study suggests that the RPV is an additional useful predictor of both long-term and short-term outcomes in pancreatic cancer patients after PD.

Retrospective determination of the correlation between the distance of tumor manifestation to peripancreatic arteries and overall survival in primary resected pancreatic ductal adenocarcinoma.
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Background: Current guidelines determine the resectability of PDAC by evaluating the contact of the tumor to peripancreatic vasculature. We wanted to evaluate the influence of this distance of the tumor to peripancreatic arteries on the overall survival of patients with primary resection of pancreatic ductal adenocarcinoma. Methods: Preoperative radiographs of 208 consecutive patients after distal pancreatectomy and/or pancreatoduodenectomy operated between 2007 and 2014 were included in the analysis. In reconstructions of CT and MRI data 90° planes to the centerline of the celiac trunc (CT), hepatic artery(HA) and superior mesenteric artery(SMA) were computed with Aquarius Intuition Viewer (V4.4.11, Terarecon). The closest distance between the tumor and the CT /HA and SMA was determined by an experienced pancreatic surgeon and radiologist independently and upon a deviation greater than 3 mm consent was reached by additional review in 33,2% (69/208) of the cases. Results: 176 CT and 32 MRI scans of 208 patients were evaluated. 2.4 % (5/208) of the radiographs were excluded due to insufficient quality. Average distance of the tumor to the CT/HA and SMA was 16.3 and 6.5 mm for PD and 12.7 and 11.0 mm for DP. Distance between the artery and the tumor did not influence the R0 resection rates (overall R0 > 1mm resection margin 64%) and median overall survival was 24.0 months after R0 resection and 13.5 months after R1 resection (log-rank test P < 0.05). Borderline resectable patients (n = 57) showed a median survival of 13.4 months, patients with their tumor 1-5mm distant to the closest artery (n = 65) and greater than 5 mm distance (n = 81) showed a median survival of 20.3 and 32.9 months respectively. Patients with 0-5 and greater than 5 mm distance between arteries and tumor showed a survival benefit from R0 resection (R0/R1 0-5mm 20.3/13.5 months; > 5mm 37.3/12.8 months) while R0 resected borderline resectable patients showed a similar survival than R1 resected patients (R0 12.7months, R1 15.1 months). Conclusions: The negative resection margins in borderline resectable patients [do] not increase the survival when compared to R1 resected patients. Patients with primary R0 resection and initially large distance of the tumor to peripancreatic vasculature show a prolonged survival.

Rivaroxaban thromboprohylaxis in ambulatory patients with pancreatic cancer: Results from a prespecified subgroup analysis of the CASSINI study.
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Abstract:

Background: Rivaroxaban thromboprophylaxis has been shown to reduce venous thromboembolism (VTE) on-treatment in ambulatory cancer patients in a recent randomized trial. Pancreatic cancer patients are at substantial risk for VTE; value of thromboprophylaxis has not been definitively established. Methods: CASSINI was a double-blind placebo-controlled trial of cancer patients initiating a new regimen, at high risk for VTE (Khorana score ≥2), randomized to rivaroxaban 10 mg daily or placebo up to 180 days. Patients were stratified by presence or absence of pancreatic cancer. Patients had screening ultrasound and blood drawn at baseline and every 8 wks. Primary efficacy endpoint was a composite of symptomatic DVT, asymptomatic proximal DVT, any PE and VTE-related death. Primary safety endpoint was International Society on Thrombosis and Hemostasis (ISTH)-defined major bleeding. Results: Of 1080 patients enrolled, 49 (4.5%) failed screening due to baseline VTE, with even higher rates [24/362 (6.6%)] in patients with pancreatic cancer. Of 841 randomized patients, 273 (32.6%) had pancreatic cancer with median age 66 y; 57% male and 155/273 (57% in each arm) completing the double-blind period. During intervention (on-treatment) period, 5/135 (3.7%) pancreatic cancer patients in the rivaroxaban arm and 14/138 (10.1%) in placebo arm had primary endpoint events [HR 0.35; 95%CI (0.13, 0.97), p = 0.03; number needed to treat, NNT = 16]. Major bleeding was not increased, occurring in 2 (1.5%) patients in rivaroxaban arm and 3 (2.3%) in placebo arm. Further benefit with rivaroxaban was observed when including primary and secondary endpoints (arterial/visceral events): 6/135 (4%) events in rivaroxaban vs 17/138 (12%) in placebo [HR, 0.34; 95%CI (0.14, 0.87), P = 0.02; NNT = 13]. Correlative biomarker studies demonstrated significant decline in D-dimer values over time (weeks 8 and 16) in patients without VTE randomized to rivaroxaban prophylaxis compared to placebo (P < 0.01), supporting clinical findings. Conclusions: Rivaroxaban substantially reduced VTE in pancreatic cancer patients during intervention period. Given no increase in major bleeding, our findings suggest benefit to rivaroxaban thromboprophylaxis in pancreatic cancer patients initiating systemic therapy. Clinical trial information: NCT02555878
Role of neoadjuvant therapy (NAT) in pancreatic adenocarcinoma (PAC): A single center experience.
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Abstract:

Background: Surgical resection of PAC followed by adjuvant therapy is the standard of care for non-metastatic resectable tumors. Surgical resection with clear margins of borderline (BR) or locally advanced (LA) tumors is either challenging or impossible. Furthermore, there are no clear recommendations concerning NAT for non-upfront resectable PAC. Thus we reviewed our own experience with different NAT modalities for BR and LA PAC. Methods: Medical records of patients identified by Tumor Board as BR or LA PAC and treated with NAT at Centre Hospitalier de l’Université de Montréal (CHUM) were retrospectively reviewed. Survival curves were estimated by the Kaplan-Meier method and compared with the Log-rank test. For both univariate and subgroup analyses, hazard ratio and 95% confidence interval were estimated by Cox proportional hazard regression. Results: Between 2009 and 2017, 90 patients (50 BR, 40 LA) were identified. Chemotherapy, mostly FOLFIRINOX, was the only NAT in 51 patients (56.6%), 23 patients (25.3%) received chemoradiotherapy alone and 16 patients (17.7%) received sequential treatment of both modalities. Tumor resection was achieved in 44 patients, with 32 BR patients (R0: 68.7%) and 12 LA patients (R0: 75%). Median Disease free survival (DFS) of patients that underwent resection was 12.3 months. mPFS was 29 vs 10 months (HR:0.2; p < 0.001) and mOS was 41.7 vs 15.7 months (HR:0.3; p < 0.001) in resected and non-resected patients, respectively. In subgroup analysis, resection statistically improved PFS and OS regardless of age, sex, T stage and type of vessel involvement. Treatment with more than one modality showed better clinical outcomes (PFS and OS) and a non-statistically higher R0 resection rate that was 100% in BR tumors. OS in patients with resected cancers was not reached for the multimodality group, 41.7 months for chemotherapy alone group and 22.4 months in patients treated with chemoradiotherapy group (p = 0.017). Conclusions: In this retrospective single center analysis, NAT with chemotherapy and/or chemoradiotherapy appears to improve patients’ clinical resection results and outcomes. These results validate previous retrospective studies but warrant large prospective trials to define the best NAT.

Sequential assessments of KRAS-mutated circulating tumor DNA in longitudinal monitoring enable the prediction of prognosis and therapeutic responses in patients with pancreatic cancer.
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Abstract:

Background: Liquid biopsy enables the detection of circulating tumor DNA (ctDNA) levels, including KRAS-mutated ctDNA, which is considered a predictive biomarker for pancreatic cancer. This study aimed to evaluate the significance of sequential KRAS ctDNA assessments in longitudinal monitoring. Methods: A total of 422 blood samples were collected from 78 patients undergoing treatments for localized and metastatic pancreatic ductal adenocarcinoma. KRAS ctDNA levels was determined by droplet digital polymerase chain reaction. Longitudinal monitoring of KRAS ctDNA was performed to assess its significance for predicting recurrence and prognosis and evaluating therapeutic responses to chemotherapy. Results: In 39 patients who underwent surgery for potentially resectable tumors, sequential assessments of KRAS ctDNA in longitudinal monitoring was significantly associated with prognosis (P< 0.001). In 39 patients who did not undergo surgery, sequential assessments of KRAS ctDNA was a predictive factor for prognosis (P = 0.005). Multivariate analysis revealed that detection of KRAS ctDNA in longitudinal monitoring was the only independent prognostic factor regardless of tumor resection (P< 0.001). Longitudinal monitoring revealed the significance of sequential assessments of KRAS ctDNA within a short period. The presence of KRAS ctDNA in sequential assessments within 1 year after surgery showed significant association with prognosis irrespective of recurrence (P< 0.001). The presence of KRAS ctDNA in sequential assessments within 6 months was significantly correlated with therapeutic responses in the first line chemotherapy (P< 0.001). Conclusions: Our study showed for the first time that sequential assessments of KRAS ctDNA levels within a short period enabled the prediction of prognosis and therapeutic response in patients with pancreatic cancer.

Serum microRNA signatures for the detection of pancreatobiliary cancer.
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Abstract:

Background: The diagnostic value of serum microRNAs (miRNA) in a highly sensitive microarray for pancreatobiliary cancer (PBca) has been demonstrated. This study attempted to build and validate a signature comprised of multiple serum miRNA markers for discriminating PBca from healthy controls. Methods: A multicenter prospective study on the diagnostic performance of serum miRNAs was conducted. The patients (pts) with treatment-naïve PBca and healthy participants aged ≥60 years were enrolled. Clinical data and sera were collected. Target population was randomly divided to training or validation cohort with an allocation ratio of 2:1. Twenty-nine serum miRNA markers on the microarray data were analyzed. Using any combinations of the markers, a Fisher’s linear discriminant analysis was performed, and the resulting sensitivity, specificity and AUC of ROC curve to discriminate PBca from healthy controls were calculated for each combination. Marker combinations with a sensitivity/specificity (SN/SP) of ≥80%/90% and high AUC in comparison with AUC of CA19-9 were defined as the diagnostic miRNA signature, which were selected in the training cohort. Next, the signatures were screened out which showed a good reproducibility in the validation cohort. As an independent external cohort, PBca pts and healthy with pooled frozen sera were enrolled and the identified miRNA signatures were further validated. Results: Total of 546 participants (80 healthy and 223 PBca in training set, 40 healthy and 104 PBca in validation set, 49 healthy and 50 PBca in external validation set) were analyzed in this study. Four serum miRNA combinations were identified as the diagnostic miRNA signature. In the training set, four miRNA signatures, consisted of 10 miRNAs, were developed. For the best-performed miRNA signature, the SN/SP and AUC in the validation and external validation cohorts were 84/90% and 0.95 (CA19-9: 73/95% and 0.88) and 84/90% and 0.93 (CA19-9: 80/94% and 0.87), respectively. Conclusions: The diagnostic serum miRNA signatures for PBca were identified in this study.

Significant neutrophil accumulation, IL-18 deposition, and active inflammasome in tumor regions of human pancreatic ductal adenocarcinoma.
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Abstract:

Background: Obesity is an established risk factor for cancer and cancer-related mortality. Adipocytes may act as a “damage” signal resulting in the accumulation of innate immune cells, fueling an inflammatory micro-environment. Among the innate immune cells, tumor-associated neutrophils (TANs) are confirmed to accumulate inside the tumor. As obesity is a significant risk factor for a poorer prognosis in pancreatic ductal adenocarcinoma (PDAC), we hypothesize that obesity-driven adipose fuels the progression of PDAC in a TAN and inflammasome-facilitated manner. This may happen through several mechanisms, including genomic instability of aggressive PDAC clonal populations. Methods: Tissue from resected tumors of PDAC patients with a body-mass index (BMI) > 27 (obesity, n = 5) and BMI < 22 (normal, n = 5) were incubated with anti-human IL-18 and CD66b antibodies and detected using Alexa Fluor 488-conjugated donkey anti–mouse and Alexa Fluor 594-conjugated goat anti-rabbit secondary antibodies. Images were acquired in a Zeiss Axioplan microscope workstation and analyzed by ZEN and Metamorph software. Results: We identified the presence of CD66b+ neutrophils and IL-18 in all tissue sections. There is a significantly greater density of CD66b+ neutrophils and IL-18 in the tumor environment when compared to adjacent normal areas and IL-18+ signals appear to be deposited alongside the luminal area in a unique lasso-like pattern. These data suggest an association between BMI and inflammasome accumulation in the tumor environment. There does not appear to be an association between tumor stage and TAN or IL-18 accumulation in the tumor area or the adjacent normal tissue in the tissues. Conclusions: Our data uniquely shows that CD66b+ neutrophils accumulate inside PDAC and this is associated with intra-tumoral active inflammasomes. The novel periductal deposition of IL-18 in the tumor areas may be of mechanistic relevance in understanding how inflammation induces progression of PDAC. A larger cohort of tissues from PDAC obtained from low and high BMI individuals will be needed to test our hypothesis and to begin to decipher the role of obesity on inflammation and PDAC progression.

SM-88 therapy in high risk poor prognosis pancreatic cancer (PDAC).
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Background: Refractory PDAC has no established therapy (JCO 37, 2019 supp 4; 226). SM-88 (D,L-alpha-metyrosine) is a novel oral therapy used with low doses of sirolimus, phenytoin and methoxsalen. Previous studies show safety and efficacy in compromised patients (JCO 37, 2019 supp 4; 200. JCO 37, 2019 supp 4; 310). We now report the dose optimization phase (NCT03512756). Methods: Randomized Phase 2 with dose optimization and expansion cohort of PDAC after 1 prior line, ECOG PS ≤2 and radiographic PD [progressive disease]. Subjects randomized to 460 or 920 mg/d SM-88; all received phenytoin 50 mg, methoxsalen 10 mg and sirolimus 0.5 mg. Results: As of Jan 2019 [2019], 85 subjects consented, 41 ineligible, 38 randomized and 28 evaluable (1 cycle dosed). Average age 66.9 yrs, BMI 24.1, CA-19.9 median 2,562 (1.2 – 700,000), 2 prior lines 50%, 3 prior 14.3%, > 4 prior 21.4%; 85.7% had prior 5FU, 89.3% Gem, 71.4% taxanes, and 71.4% platinums. In both SM-88 doses, toxicity did not increase on treatment. AEs were not increased among high risk groups (age, sex, low BMI, low albumin, high CA-19.9 and prior radiotherapy). AEs increased with more prior lines of therapy, but were not dose dependent. There were 21 SAEs prior to dosing including 5 deaths among 14 patients. Two SAEs (rash and hypotension) were considered possibly related to SM-88 Therapy. No deaths were drug-related. 9 subjects had either a CEA or CA-19.9 decrease with 2 having both; 96.5% of subjects had CTCs detectable at baseline with 70% experiencing > 30% decline for at least 1 cycle with a median CTC best response decrease of 73%. Prior Lines of Therapy Subjects (n) Current Median OS 2-month Target Lesion Response CTCs Median Best OR % Alive 1 4 +5.7m 1 PR, 2 SD, 1 n/a* -74% 75% 2 14 +4.7m 6 SD, 3 PD, 5 n/a* -84% 79% 3+ 10 +3.5m 1 PR, 4 PD, 5 n/a* -55% 50% Total 28 +4.3m 2 PR, 8 SD, 7 PD, 11 n/a* -73% 68% *Not available RECIST clinical benefit (SD + PR) was 47.1% (8/17). 68% of subjects were alive at a median follow up of +4.3 months. EORTC global health and QOL measures did not deteriorate on treatment. Conclusions: Both doses of SM-88 were well tolerated without clinically significant toxicity. Anti-tumor activity was observed in this heavily pretreated population warranting expansion of the study for further efficacy evaluation. Clinical trial information: NCT03512756
Phase II trial of SM-88 in patients with metastatic pancreatic cancer: Preliminary results of the first stage. 

https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.4_suppl.200 

Marcus Smith Noel, Andrea Wang-Gillam, Allyson J. Ocean, Sant P. Chawla, Giuseppe Del Priore, Vincent J. Picozzi Show LessUniversity of Rochester James P. Wilmot Cancer Institute, Strong Memorial Hospital, Rochester, NY; Washington University School of Medicine in St. Louis, St. Louis, MO; Weill Cornell Medical College, New York, NY; Sarcoma Oncology Research Center, Santa Monica, CA; Tyme Technology, Inc., New York, NY; Virginia Mason Hospital and Medical Center, Seattle, WA

Abstract: 200
Background: SM-88 (tyrosine derivative [Td], mTOR inhibitor, CYP3a4 inducer and oxidative stress catalyst) is a relatively non-toxic, targeted therapy that utilizes the Warburg Effect in combination with oxidative stress to cause tumor cell death. It is well suited for pancreas cancer because of its ability to penetrate tumors and be tolerated by debilitated patients. Methods: Patients progressed on at least one line of chemotherapy are eligible for either low versus high dose single agent SM-88 in the dose selecting first stage of this trial. The primary endpoint of the study is response rate by BICR (NCT03512756). Results: As of Sept 23 [2018], 36 subjects with initial stage II 26%, III 33%, or IV 41%, were randomized between an active Td dose (430 mg/d) and 920 mg/d. Mean age was 64.9 (45.6 - 84.1); BMI 24.2 (16.8 - 36.7); female 45.5%, white 93.1%, black 4.5%; median of 3 prior lines (range 1 - 6); baseline median albumin, neutrophil lymphocyte ratio, alk phos and 19.9 were 3.8 g/dl (2.6 - 9.6), 4 (1 - 141), 179.5 (54 - 661) and 5089 (4 - 651, 696) respectively. The regimen was well tolerated with no treatment related grade 4 or 5 events; 55.6% of treated subjects (20/36) had 94 AEs, with 18.0% (17/94) being at least possibly treatment related, of which three were grade 3 (arthralgia, fatigue and asthenia). CTCs at baseline were detected in 97% (mean 93.1 cells/4 ml) and fell in 69% (11/16) evaluable subjects from 141.4 to a nadir of 30.7/4 ml (median reduction 77% [3% - 97%]). 22.2% (2/9) evaluable subjects showed CA19.9 declines, both of which also showed CTC declines. 83% of subjects have remained on treatment a median of 4.7 wks (1 - 18.7); 6 were eligible for the initial scheduled assessment at 2 months; 3 of 4 evaluable subjects (75%) had RECIST or PET SUV responses. Lesion SUVs decreased an average of 24.1% (8.3 - 35.7%). EORTC QLQ-C30, -PAN26 and correlative assays were obtained including IGF, leptin, genomics, NLR, and others. Conclusions: SM-88 has demonstrated unconfirmed monotherapy efficacy signals with no meaningful toxicity in a preliminary assessment of this ongoing trial. With additional follow up a dose will be selected for expansion Clinical trial information: NCT03512756.
SWOG S1505: Initial findings on eligibility and neoadjuvant chemotherapy experience with mFOLFIRINOX versus gemcitabine/nab-paclitaxel for resectable pancreatic adenocarcinoma.
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Abstract:

Background: Clinical outcomes after curative therapy of resectable pancreatic ductal adenocarcinoma (PDA) remain suboptimal. For early control of systemic disease with aggressive perioperative chemotherapy (CTx), we conducted a prospective trial in the National Clinical Trials Network (NCTN) setting. Methods: S1505 was a randomized phase II trial of periop (12 weeks pre-, 12 weeks post-op) CTx with either mFOLFIRINOX (5-fluorouracil, irinotecan, oxaliplatin – without bolus 5-FU and leucovorin; Arm 1), or gemcitabine/nab-paclitaxel (Arm 2). Eligibility required adult patients with ECOG PS 0 or 1, confirmed tissue diagnosis of PDA, and resectable disease: no involvement of the celiac, common hepatic, or superior mesenteric arteries (and, if present, variants); < 180° interface between tumor and vessel wall, of the portal or superior mesenteric veins; patent portal vein/splenic vein confluence; no metastases. Primary outcome is 2-year overall survival (OS), using a “pick the winner” design; for 100 eligible patients, accrual up to 150 patients was planned, to account for cases deemed ineligible at central radiology review. Results: From 2015 to 2018, 147 patients were enrolled; 74 to Arm 1; 73 to Arm 2. At central radiology review, 42/147 (29%) were ineligible; of these, 15 (36%) had venous involvement ≥180°, 22 (52%) had arterial involvement, 28 (67%) had distant disease. One patient had distal cholangiocarcinoma (ineligible); one withdrew consent after randomization. Eligible patients (n = 103) had median age 64 years; males 58%; whites 89%; PS 0 64%. Of 103, 99 (96%) started and 86 (83%) completed preop CTx. There was one death due to sepsis and 61 additional patients experienced grade 3/4 toxicities. To date, 76 of 99 (77%) patients went to surgery and 72 (73%) underwent resection. Conclusions: This is the first-ever NCTN study of periop CTx for resectable PDA. Accrual was brisk, establishing feasibility. Ineligible cases after central radiology review highlight quality control and physician education imperatives for neoadjuvant PDA trials. Preop CTx safety and resection rates are encouraging. Follow up for OS is ongoing. Clinical trial information: NCT02562716.

The effect of neoadjuvant chemotherapy with gemcitabine and S-1 for resectable pancreatic cancer (randomized phase II/III trial; Prep-02/JSAP-05).
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Abstract:

Background: Despite recent progress of adjuvant chemotherapy for resected pancreatic ductal adenocarcinoma (PDAC), its survival remains limited. We conducted a randomized controlled trial to compare neoadjuvant chemotherapy (NAC) with upfront surgery (UP-S) for patients with resectable PDAC. Methods: Patients with resectable PDAC, all confirmed cytologically or histologically were enrolled. Patients received 2 cycles of gemcitabine and S-1 regimen (GS) followed by surgery (NAC) or UP-S after randomization (1:1). Patients in both arms received adjuvant chemotherapy using S-1 for 6 months after surgical resection. The primary endpoint was overall survival (OS); secondary endpoints included adverse events, resection rate, recurrence-free survival, residual tumor status, nodal metastases, and tumor marker kinetics. Results: A total 362 patients were randomly assigned to NAC-GS (n=182) or UP-S (n=180) for 3 years (2013-16). The median OS was 36.7 months in NAC-GS and 26.6 months in UP-S; HR 0.72 (p=0.015, stratified log-rank test) at 2.5 year after final enrollment. Crude resection rate for NAC and UP-S were 77%, 72% respectively. There was no operative mortality in both groups. Although G3/4 adverse events were observed frequently (73%) during NAC, no significant difference for both groups was observed for perioperative outcomes including blood loss, operation time, R0 resection rate and post-operative morbidity. Significant decrease of pathological nodal metastases in NAC was noted compared to those in UP-S by pathological evaluation for resected patients(p<0.01). Although significant decrease of viable tumor cells was observed in primary tumor after NAC compared to UP-S (p<0.01), Evans IIb or more was found in only 14 % of resected patients in NAC. Hepatic recurrence after surgery was significantly reduced in NAC (30.0%) compared to UP-S (47.5%) in observed period. Conclusions: The strategy of NAC showed significant longer survival compared to that of UP-S with acceptable feasibility. The effect of NAC might imply the control of subdiagnostic liver metastases before surgery for resectable PDAC. Clinical trial information: UMIN000009634.

The peritoneal fluid reflects the effect on pancreatic cancer by intraoperative radiation therapy (IORT).
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Abstract:

Background: Pancreatic cancer has high aggressive features. Intraoperative radiation therapy (IORT) has advantage to deliver the radiation to the restrictive tumor bed immediately. In breast cancer, a study analyzing the wound fluid in patients underwent IORT found that the curative effect was due to the influence to the remaining cancer cell and tumor microenvironment. However, there is a lack of mechanism study related to the effectiveness of IORT in pancreatic cancer. The aim of this study is to investigate whether IORT influenced the responses of pancreatic cancer with peritoneal fluid in vitro and to evaluate the effect and mechanism of the IORT on pancreatic cancer. Methods: Between Apr 2018 and Jan 2019, 28 patients underwent radical resection for pancreatic cancer at Gangnam Severance Hospital. Peritoneal Fluid were obtained 24 hours immediately after operation by surgical drains. And fluid were treated in the pancreatic cancer cell lines (Miapaca-2, PANC1, AsPC1, BxPC3) in total 28 patients (IORT n = 14, no IORT n = 14). Proliferation of cells were measured by WST-1 manner and matrigel coated chambers were used to analyses the invasiveness. Proteomic analysis of fluid was determined by human cytokine antibody array kit (84 targets). Results: When the fluid from each patient was treated to cells different concentrations, the two-dimensional proliferation was stimulated 48 hours later in common but different reactivity was observed for each cell. In invasion assay, cancer cell attracted more by fluid than FBS and decreased invasiveness of cells was observed when treated the fluid from patient underwent IORT. According to the cytokine array, fluid displayed altered expression of several cytokines in patients underwent IORT (Angiogenin, MCP-1, IL-8, IL-6,ENA-78, p < 0.01). Conclusions: We demonstrated that IORT cause the proteomic difference, thereby inducing a change in the biologic activity to pancreatic cancer cell. These results will help us understand the mechanism related to local tumor control and establish the biological basis of IORT. Through the further analysis and long-term follow-up, it will be possible to establish IORT dependent new molecular therapeutic targets or new treatments.

The prevalence of hereditary pancreatitis mutations in families with pancreatic cancer.
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Abstract:

Background: Germline pathogenic variants (PV) in hereditary cancer risk genes are found in ~10-15% of pancreatic adenocarcinomas/cancers (PC), but most cases of familial PC have no identifiable genetic cause. Chronic pancreatitis is an established risk factor for PC, with a lifetime risk of PC of 10-30%, and has been associated with germline mutations in several genes: PRSS1, SPINK1, CASR, CTRC, and CFTR. Few studies have examined the prevalence of PV in the pancreatitis risk genes among patients reporting a personal or family history (FHx) of PC. Methods: The FCCC Risk Assessment Program (RAP) database was queried to identify patients tested for PRSS1, SPINK1, CASR, CTRC, and CFTR as part of risk assessment. Pedigrees, demographic and cancer history data were reviewed. De-identified data from Invitae on patients found to be CFTR+ on hereditary pancreatitis testing were also reviewed for personal/FHx of PC. Results: 26 patients with PC and 48 patients with a FHx of PC underwent germline testing for the pancreatitis genes at FCCC. 7 of 26 (26.9%) patients with PC carried at least one CFTR mutation, while 3 of 48 (6.3%) patients with a FHx of PC carried a CFTR mutation. Interestingly, 8 patients carried an intronic variant in the CFTR gene. No patients with PC and 2 of 48 (4.2%) patients with a FHx of PC carried a SPINK1 mutation. The CFTR mutation rate in PC patients exceeded the expected carrier rate (2.6-3.6%)(p < 0.001). The SPINK1 mutation rate in PC patients also exceeded the expected carrier rate but was not statistically significant (1.9%)(p = 0.23). CaSR, PRSS1, and CTRC mutations were not identified in our population. Personal/FHx data were available to review for 175 of the 496 CFTR+ patients tested through Invitae. 49 of 175 (28%) had a personal history of PC and 105 of 175 (60%) had a reported FHx of PC. Strikingly, 23% of CFTR+ patients carried pathogenic mutations in other genes (most commonly SPINK1). Conclusions: In our select sample, CFTR mutations, and in particular a known intronic variant, were highly enriched in a population of patients undergoing risk assessment for hereditary PC. Commercial data suggest a substantial minority of CFTR+ carriers with a personal/FHx of PC may also carry SPINK1 mutations.

Tolerability and safety of a replication-competent adenovirus-mediated double suicide gene therapy (Ad5-yCD/mutTK(SR39)rep-ADP) with chemotherapy in locally advanced pancreatic cancer: Phase 1 trial.
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Abstract:

Background: Up to 35% of pancreatic cancers are considered ‘locally advanced’ (LAPC) at the time of diagnosis. Replication-competent adenovirus-mediated double suicide gene therapy (Ad5-yCD/mutTK(SR39)rep-ADP) showed an anti-cancer effect in prostatic cancer patients in previous studies. We aimed to investigate tolerability and safety of Ad5-yCD/mutTK(SR39)rep-ADP in combination with gemcitabine in patients with LAPC. Methods: In this single-center, open label, dose-escalation phase I trial, we recruited adult patients (≥18 years) with newly diagnosed LAPC. Patients with histologically confirmed pancreatic ductal adenocarcinoma with good performance were enrolled. We injected Ad5-yCD/mutTK(SR39)rep-ADP into pancreatic mass with EUS-FNB needle in combination with oral 5-fluorocytosine 500mg qd, oral valgancyclovir 450mg qd, and standard gemcitabine (1000mg/m2, day 1-8-15 infusion every 4 weeks). In the three-stage dose-escalation scheme with traditional 3+3 design, the dose of Ad5-yCD/mutTK(SR39)rep-ADP in each cohort was 1x1011, 2x1011, and 1x1012 vp/mL, respectively. Every patient has been evaluated adenovirus-induced toxicity in 8 weeks and tumor response in 12 weeks. The primary aim is to establish the maximum tolerated dose (MTD) of Ad5-yCD/mutTK(SR39)rep-ADP, as assessed by dose-limiting toxicities (DLT). Results: From 2016 to 2018, we enrolled 11 patients and analyzed nine patients for the final cohort. Two were dropped out by withdrawal of consents. In the first evaluation period (8 weeks), any of patients did not experience dose-related serious adverse event. Only one patients of in 3rd cohort experienced transient grade II fever. In the second evaluation period (12 weeks), two patients showed partial response (PR) and seven showed stable disease (SD). Adenovirus DNA fragments disappeared in median 50 days (range 20 – 139). After the gemcitabine periods, five patients received 2nd-line chemotherapy with FOLFIRINOX, and overall survival was median 14.9 months (range 8.9 – 21.9). Conclusions: In this phase I trial, Ad5-yCD/mutTK(SR39)rep-ADP has been well-tolerated without dose-related severe adverse events, and no MTD reached in locally advanced pancreatic cancer. Phase II clinical trial is needed for evaluating clinical efficacy. Clinical trial information: NCT02894944
Transducer array layout optimization for the treatment of pancreatic cancer using Tumor Treating Fields (TTFields) in the phase 3 PANOVA-3 trial.
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Abstract:

Background: TTFields is an antimitotic cancer treatment that utilizes low intensity (1-3 V/cm) alternating electric fields in the intermediate frequency (100-300 kHz), which are delivered in two orthogonal directions using 2 pairs of transducer arrays. Based on favorable results in a Phase 2 study in locally-advanced pancreatic cancer (LAPC), an ongoing Phase 3 PANOVA-3 trial [NCT03377491] is investigating the efficacy of adding TTFields to nab-paclitaxel and gemcitabine in LAPC. Preclinical studies show that the effect of TTFields is intensity-dependent with a therapeutic threshold of 1 V/cm. The field distribution within the body is known to changes with array placement. The current study was designed to develop clinical practice guidelines for optimizing the layout of arrays applied to patients participating in the TTFields arm of the PANOVA-3 study. Methods: Three realistic computerized models of a male, a female and an obese male were used to simulate delivery of TTFields to the abdomen. For each model, 6-8 different layouts utilizing combinations of arrays with either 13 or 20 disks per-array were tested. The arrays were placed over the upper 6 standard abdominopelvic regions, and field intensity distributions within these regions were evaluated. Results: In all simulations, the large arrays generated higher field intensities than the smaller arrays. However, models with lower BMI were almost covered entirely using large arrays, increasing the potential of skin toxicity from TTFields. However, these Low BMI models were able to receive TTFields at an anti-mitotic intensity with smaller arrays. The clinical guidelines were formulated based on the following principles: the target tumor region should be directly between the arrays, (b) the extent of disease as well as the anatomy of the patient determines the size of arrays determined using waist circumference measurements. Conclusions: A matrix for selecting between 8 individual array layouts was generated based on these principles. The clinical practice guidelines allow the optimization of TTFields delivery to individual patients treated in the PANOVA-3 Study.

Treatment response and survival in patients with pancreatic adenocarcinoma receiving neoadjuvant chemotherapy or chemoradiation.
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Abstract:

Background: Pancreatic ductal adenocarcinoma (PDAC) is an aggressive malignancy with a poor prognosis. Neoadjuvant chemotherapy (NeoChT) and chemoradiation (NeoCRT) have emerged as strategies to optimize resection, but data investigating predictors of treatment response and the overall survival (OS) impact are not well characterized. To investigate the effects of NeoChT/NeoCRT on primary tumor/nodal downstaging and OS, we analyzed the national cancer database (NCDB). Methods: We queried the NCDB for patients with PDAC receiving NeoChT/NeoCRT. Patients were classified as responders (T and/or N downstage), nonresponders (mixed/no response) and progressors (T and/or N upstage). Multivariable logistic regression identified predictors of response. Univariable and multivariable analyses identified characteristics predictive of OS. Results: 2,028 patients with PDAC receiving NeoChT/NeoCRT were analyzed. Univariable analysis of responders (n = 790) vs. nonresponders/progressors (n = 1,238) demonstrated a significant difference in median OS at 29.1 months vs. 25.3 months and 3-year overall survival of 40% vs. 34% [p = 0.006; HR: 0.95 (95% CI: 0.84-1.08)] respectively. When compared independently to both responders and nonresponders, progressors had a significantly decreased 3-year OS at 31% vs 40% and 37% respectively [p = 0.003; HR: 0.82 (95% CI: 0.70-0.96)]. Predictors of response on multivariable logistic regression included receipt of multiagent chemotherapy and receipt of NeoCRT. Only NeoCRT predicted for pathologic complete response (pCR). Multivariable analysis of patients with pCR demonstrated a trend towards increased OS (p = .08). Conclusions: Our results suggest that both response and progression following neoadjuvant therapy may predict for longer and shorter OS respectively. Randomized, prospective studies are needed to further validate these findings. 

	Multivariable Cox proportional hazards models for OS in patients with PDAC receiving NeoChT or NeoCRT.

	Characteristics
	Hazard of Death (95% CI)
	p

	Neo Radiation
	
	

	Yes    
	Ref
	

	No    
	1.21 (1.03-1.42)
	0.02

	Multiagent Chemotherapy
	
	

	Yes    
	Ref
	

	No    
	1.50 (1.25-1.76)
	< 0.0001

	Responder
	
	

	Yes 
	Ref
	

	No 
	1.32 (1.11-1.57)
	0.001


Trends in pancreatic cancer chemotherapy treatment in the United States from 2008 through 2016.
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Abstract:

Background: Pancreatic cancer is the third leading cause of cancer death in the United States. 55% of patients present with advanced disease at diagnosis and are treated with chemotherapy, with gemcitabine and 5FU-backbone based therapies both demonstrating efficacy. However, data on the adoption of these of therapies in academic and non-academic centers is scarce. The goal of this study is to examine the aggregate adoption of these therapeutic regimens in widespread clinical practice from 2008 through 2016 using health plan claims data. Methods: Privately insured and Medicare patients with advanced pancreatic cancer treated with chemotherapy from 2008 through 2016 were identified from the OptumLabs Data Warehouse. First-line treatment regimen and duration were correlated with age, sex, race, Charlson Comorbidiy Index (CCI) score, and opioid use measured by morphine milligram equivalents (MME) (as a proxy for pain) in the 6 months prior to starting chemotherapy. Disease status was classified as advanced, adjuvant or neo-adjuvant. Results: For 14,301 patients treated with chemotherapy primarily, the use of monotherapy has significantly decreased from 73% to 27% (p < 0.001) between 2008 and 2016, while combination therapy using two antineoplastic agents (20% to 41%; p < 0.001) and three or more agents (6% to 32%; p < 0.001) increased. Since 2013, patients receiving combination therapy vs. monotherapy are significantly younger (mean 66 vs. 70; p < 0.001), have higher CCI (6.3 vs. 6.1; p = 0.002), and have similar daily opioid dose prior to chemotherapy (5.2 vs. 3.8 MMEs; p = 0.086). Duration on first-line regimen was greater in patients receiving combined therapy, compared to those on gemcitabine monotherapy (median 130 vs. 119 days; p < 0.001) after adjusting for CCI, disease status, and demographics. Conclusions: The use of combined therapy for the treatment of pancreatic cancer has increased over time, with patients on combined therapy appearing to be younger. 

	
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016

	Monotherapy
	73%
	72%
	70%
	63%
	54%
	44%
	36%
	32%
	27%

	Gemcitabine
	56%
	56%
	56%
	51%
	43%
	33%
	26%
	24%
	20%

	Combination Therapy
	27%
	28%
	30%
	37%
	46%
	56%
	64%
	68%
	73%

	FOLFIRINOX
	
	
	2%
	11%
	13%
	17%
	17%
	19%
	21%

	GA
	
	
	1%
	2%
	4%
	18%
	29%
	33%
	34%


Variation in the surgical management of locally advanced pancreatic cancer.
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Abstract:

Background: Recent reports suggest patients with locally advanced pancreatic cancer (LAPC) may become candidates for curative resection following neoadjuvant therapy, with encouraging survival outcomes. Yet the optimal management approach for LAPC remains unclear. We sought to investigate surgeon preferences for the management of patients with LAPC. Methods: An extensive electronic survey was systematically distributed by email to an international cohort of pancreas surgeons. Data collected included surgeon practice characteristics, preferences for staging and management, and 6 clinical vignettes (with detailed videos of post-neoadjuvant arterial and venous imaging) to assess attitudes regarding eligibility for surgical exploration. Results: A total of 150 eligible responses were received from 4 continents. Median duration in practice was 12 years (IQR 6-20) and 75% respondents work in a university setting. Most (84%) are considered high volume, 33% offer a minimally-invasive approach, and 48% offer arterial resection in selected patients. A majority (70%) always recommend neoadjuvant chemotherapy, and 62% prefer FOLFIRINOX. Preferences for duration of neoadjuvant therapy varied widely: 39% prefer ≥2 months, 41% prefer ≥4 months, and 11% prefer 6 months or more. Forty-one percent frequently recommend neoadjuvant radiation, and 51% prefer standard chemoradiotherapy. Age ≥80 years and CA 19-9 of ≥1000 U/mL were commonly considered contraindications to exploration. In 5 clinical vignettes of LAPC, the proportion of respondents that would offer exploration following neoadjuvant varied extensively, from 15% to 54%. In a vignette of oligometastatic pancreatic liver metastases, 32% would offer exploration if a favorable biochemical and imaging response to therapy is observed. Conclusions: In an international cohort of high volume pancreas surgeons, there is substantial variation in attitudes regarding staging preferences and surgical management of LAPC. These results underscore the importance of coordinated multi-disciplinary care, and suggest an evolving concept of “resectability.” Patients and their oncologists should have a low threshold to consider a second opinion for the surgical management of LAPC, if desired.
