1. GUT MICROBIOTA FACILITATE TOLL-LIKE RECEPTOR 2-MEDIATED PANCREATIC CANCER
METASTASES
S Kurtom, V Sethi, A Ferrantella, Jun Yi Tao, HKC Jacob, S Ramakrishnan, S Roy, A Saluja,
V Dudeja
Presenter: Saba Kurtom MD | University of Miami
Background: The gut is composed of trillions of bacteria that play an imperative role in intestinal
homeostasis. Recent evidence demonstrates that the gut microbiome plays a role in modulating
the immune system. Our study aimed to evaluate microbiome-driven immunological
mechanisms, specifically toll-like receptor (TLR) activation, in metastatic murine pancreatic
ductal adenocarcinoma (PDAC). TLR2 and TLR4 are important mediators of the inflammatory
response in cancer. We hypothesized that gut microbiome depletion would decrease liver
metastases, via abrogation of the TLR-induced inflammatory response.
Methods: C57Bl/6, TLR 2-/-, and TLR 4-/- mice were randomized to receive daily oral saline or a
gut sterilizing cocktail of poorly absorbable broad spectrum antibiotics (Vancomycin, Ampicillin,
Amphotericin B, Metronidazole, and Neomycin). To induce liver metastasis, the mice underwent
splenic injection of pancreatic cancer cells derived from KPC (Kras LSL.G12D/+; p53
R172H/+;Pdx::Cre) mice. Mice were sacrificed 21 days after splenic injections. Livers from each
group were harvested and immunophenotyped via flow cytometry.
Results: Depletion of the gut microbiome decreased hepatic metastases in KPC-injected wild
type and TLR4-/- mice. This tumor inhibitory effect of gut microbial depletion disappeared in the
TLR2-/- KPC group, indicating a potential mechanism of action. Flow cytometry analysis revealed
increased in IFN-gamma secretion from T-lymphocytes in the antibiotic-treated group.
Antibiotics also decreased intrametastatic bacterial burden within liver specimens.
Conclusion: The gut microbiome promotes liver metastases in pancreatic cancer via modulating
IFN-gamma secretion by T-lymphocytes, mediated through the TLR-2 pathway.

2. INTERNATIONAL VALIDATION OF THE AMSTERDAM MODEL FOR SURVIVAL PREDICTION AFTER
RESECTED PANCREATIC CANCER
S van Roessel, M Strijker, EW Steyerberg, JV Groen, JS Mieog, OR Busch, A Halimi, L Zarantonello,
B Groot Koerkamp, U Wellner, JY Jang, CH van Eijck, M Abu Hilal, M del Chiaro, T Keck, A Alseidi,
C Bassi, MG Besselink
Presenter: Stijn van Roessel MD, MSc | Amsterdam UMC
Background: A recent systematic review identified only two prediction models for survival in
resectable pancreatic cancer of high methodological quality. One of these two, the
Amsterdam prediction model (including differentiation grade, positive lymph node ratio, margin
status and adjuvant therapy) have not been validated. The objective of this study was to
validate the Amsterdam prediction model in a large international cohort.
Methods: All consecutive patients who underwent pancreatoduodenectomy for pancreatic
cancer between 2000-2015 at 9 tertiary hospitals from 6 countries were included for analysis.
Calibration and model performance for prediction of 3-year and 5-year survival were evaluated
and compared to the 8th edition of the TNM staging system, using Uno’s C-statistic, the Receiver
Operating Characteristics (ROC) curves and area under the curves (AUC). Validation was
performed according to the TRIPOD statement.
Results: A total of 1,943 patients were included (mean age 65 years, 52% male), with a median
overall survival of 23.6 months. The validation cohort was demographically comparable to the
design cohort, but had a higher lymph node yield (median of 19 vs. 8) and more N2 disease
(22.0% vs. 40.3%), and a higher use of adjuvant therapy (74.0% vs. 26.0%). Calibration analysis
demonstrated that the predictions of 3-year survival did not systematically deviate from the
observed survival rates with a slope of 0.85 and an intercept of 0.04. Uno’s C-statistic was 0.65 in
the validation cohort, compared to 0.67 in the derivation cohort. ROC-curves showed an AUC of
0.70 and 0.72 for 3- and 5-year survival, compared to 0.65 and 0.68 for the TNM 8, respectively.
Analysis of model performance among the different countries demonstrated a robust C-statistic,
ranging from 0.63 to 0.67. The web-based calculator www.pancreascalculator.com was
updated with these data.
Conclusion: This international multicenter study validated the previous predictions of the
Amsterdam model for 3- and 5-year survival after pancreatoduodenectomy for pancreatic
cancer. Model performance was fairly accurate in terms of calibration and discrimination, and
the model demonstrated robustness within the different countries. The model incorporates easily
available variables (differentiation grade, lymph node ratio, margin status and adjuvant
therapy) and the web-based calculator facilitate easy use in daily practice.

3. CELL-INTRINSIC PD-1 PROMOTES PROLIFERATION IN PANCREATIC CANCER TARGETING
CYR61/CTGF VIA HIPPO PATHWAY
N Pu, S Gao, H Yin, J Li, W Wu, Y Fang, L Zhang, Y Rong, X Xu, D Wang, T Kuang, D Jin, J Yu, W Lou
Presenter: Ning Pu MD | Johns Hopkins University School of Medicine
Background: Pancreatic ductal adenocarcinoma (PDAC) remains as a refractory disease.
Immunotherapy, such as PD-1 monotherapy, has shown robust performance in targeting several
malignancies depending on the inhibitive immune checkpoint on T lymphocytes, however, the
effect and mechanism of intrinsic PD-1 in pancreatic cancer cells was still unknown.
Methods: Associations between clinicopathological characteristics and stained tissue
microarrays of PDAC specimens were analyzed. Function assays, RNA sequencing, mass
spectrometric analysis, western blot, qRT-PCR and immunohistochemistry were administrated in
function and mechanism analysis.
Results: Cell-intrinsic PD-1 was significantly correlated with OS in PDAC patients undergoing
radical resection. Independently of adaptive immunity, intrinsic PD-1 in PDAC promoted tumor
growth. Concomitantly, overexpression of intrinsic PD-1 enhanced cancer proliferation and
inhibited cell apoptosis in vitro and vivo, whereas PD-1 knock down showed the opposite role.
Mechanistically, PD-1 bound the downstream MOB1, thus inhibiting its phosphorylation.
Moreover, more synergistic tumor suppression resulted from combining Hippo inhibitors with antiPD-1 treatment than either single agent alone in vitro. Additionally, Hippo downstream targets,
CYR61 (CCN1) and CTGF (CCN2), were directly affected by PD-1 mediated Hippo signaling
activation in concert with survival outcomes. Finally, the formulated nomogram showed superior
predictive accuracy for OS in comparison with the TNM stage alone.
Conclusion: Cell-intrinsic PD-1 is potentially expressed in pancreatic cancer cells, which
significantly promotes tumorigenesis and progression. PD-1 immunotherapy in combination with
Hippo pathway inhibitors may optimize anti-tumor efficacy in PDAC patients. Besides, a strong
rational strategy is provided for use of formulated nomogram in prognostic prediction in patients
with resected PDAC.

4. SEX AFFECTS RESPONSE TO TYROSINE KINASE INHIBITION IN PANCREATIC ADENOCARCINOMA
BG Childers, BG Childers, J Jaquish, AM Lowy
Presenter: Betzaira G. Childers MD | University of Cincinnati
Background: Emerging data suggests that biologic differences between the sexes influence
disease prevalence and therapeutic response. RON/MST1R is a receptor tyrosine kinase
expressed in epithelial cells and macrophages and activates downstream signaling pathways
that regulate oncogenic phenotypes in pancreatic cancer. RON and several other kinases are
the primary targets of LY2801653/Merestinib (Eli Lilly), a small molecule inhibitor now in Phase 2
trials. LY2801653 reduced tumor growth and modulated macrophage phenotypes in male mice
bearing orthotopic, organoid-derived pancreatic cancer. We sought to determine if similar
responses would be observed in female mice, given differential immune responses have been
identified between the sexes.
Methods: All animal procedures were conducted with approval of the Institutional Animal Care
and Use Committee at UCSD. Pancreatic adenocarcinoma organoid cell lines KPC515 and
KPC484 were derived from spontaneous growth in KRAS/p53 mice of B6.129S background. F1
hybrid male and female mice underwent orthotopic injection of the above mentioned organoid
lines at 6-8 weeks of life. Daily dosing with RON inhibitor LY2801653 was initiated one week after
surgery for a total treatment time of two weeks. Control groups received 10% Acacia Gum via
oral gavage for the same duration. Mice were then euthanized and the primary tumor was
excised, weighed and processed for flow cytometric analysis, histology, and
immunohistochemistry.
Results: RON inhibition with LY2801653 in F1 hybrid male mice resulted in a significant reduction in
primary tumor weight when compared to male control group (p-value < .001). However, no
significant difference was observed in between F1 female treatment and control groups. Flow
cytometry demonstrated significant differences in macrophage cell populations within the
tumor microenvironment of male mice. Macrophages function within a phenotypic continuum
for which opposite extremes are referred to classical (M1) and alternative (M2) states. Along this
spectrum, macrophages may promote acute inflammation (M1), tissue rebuilding (M2), or some
combination thereof. RON inhibition in male mice led to a significant increase in the M1
macrophage phenotype and a significant decrease in the M2 macrophage phenotype with pvalues of (.004) and (.008) respectively. Again, no such differences between treatment and
control groups were identified between the female treatment groups.
Conclusion: Increasingly, research in numerous fields suggests that biologic differences between
males and females influence disease pathophysiology and therapeutic response. As such, sex
must be now be evaluated as a biologic variable in all NCI funded research. We found that
treatment with the kinase inhibitor LY2801653 reduced tumor growth, and modulated
macrophage polarization in male mice, findings that were not observed in female mice. The
mechanism(s) underlying these differences are under active investigation in our lab. These
findings support the idea that biologic differences between males and females may significantly
influence therapeutic response in pancreatic adenocarcinoma. Additional research is
imperative to better understand these biologic differences and their implications for disease
onset, progression, and response to treatment.

5. A BLOOD-TEST TO MEASURE OUTCOME AND RESPONSE TO THERAPY: DEVELOPING THE
NECESSARY TOOLS FOR PRECISION TREATMENT OF PANCREATIC DUCTAL ADENOCARCINOMA
AA Javed, VPGroot, G Gemenetzis, A Hasanain, D Ding, AV Oosten, M Debeljak, SL Riel,
JA Teinor, J Yu, L Zheng, EK Fishman, RH Hruban, M Goggins, JL Cameron, RA Burkhart, J He,
MJ Weiss, JR Eshleman, CL Wolfgang
Presenter: Ammar Javed MD | Johns Hopkins University School of Medicine
Background: Historically, there has been a lack of effective biomarkers for pancreatic ductal
adenocarcinoma (PDAC), CA19-9 is the only clinically utilized marker. Recently, circulating
tumor cells (CTCs) and circulating tumor DNA (ctDNA) have been shown to be good tumorspecific biomarkers for PDAC. The aim of this study was to develop and evaluate a composite
marker based on CA19-9, CTCs and ctDNA.
Methods: Preoperative peripheral blood samples were collected from patients with PDAC
undergoing resection at our institution. CTCs were isolated and characterized by
immunofluorescence, and Digital-droplet PCR (ddPCR) was used to detect the major PDACassociated somatic KRAS mutations (G12D, G12V, G12R, and Q61H). A multivariable analysis was
performed to identify factors associated with disease-free survival (DFS). The resulting hazard
ratios were used to assign a score to each variable selected in the final model. A cut off was
assigned to the combined score to stratify patients into composite marker positive and negative
cohorts. DFS was evaluated between the two cohorts.
Results: The mean age of 34 patients included in the study was 64.2±10.2 years, and a majority
were female (N=21, 61.8%). Neoadjuvant therapy was administered in 23 patients (67.6%), and a
majority underwent a pancreaticoduodenectomy (N=22, 64.7%). Upon histopathological
examination, the median tumor size was 3.4 (interquartile range(IQR): 2–5)cm and a majority
had moderately differentiated tumors (N=22, 66.7%). Nodal disease, perineural invasion, or
lymphovascular invasion was present in 21 (61.7%), 28 (82.4%), and 16 (47.1%) patients
respectively. CTCs were identified in 32 patients (94.1%). All of these patients had epithelial
CTCs (eCTCs) and 23 patients (67.6%) had epithelial/mesenchymal CTCs(mCTCs). ctDNA was
detectable in 7 patients (20.6%). The median CA19-9 was 65 (IQR: 20.7 – 228.4) Units/mL, and 11
patients (35.5%) had a CA19-9 of >100 Units/mL. In the multivariable analysis, the factors that
were significantly associated with DFS included presence of mCTCs (Hazard ratio(HR): 4.63,
95%CI: 1.78-12.07, p=0.002), elevated CA19-9 (HR: 3.12, 95%CI: 1.29-7.49, p=0.011), and
detectable ctDNA (HR: 2.82, 95%CI: 1.22-6.54, p=0.016). The composite score ranged from 0 to
11, and 12 patients (35.3%) were found to have a score higher than 6 i.e. positive composite
marker. When evaluated in a multivariable model with other clinicopathological factors, the
composite marker remained significantly associated with DFS (HR: 3.33, 95%CI: 1.42-7.84,
p=0.006). The median DFS for patients with a negative composite marker was 12.35 (IQR: 8.6414.85) months, compared to 4.86 (IQR: 2.69 – 8.97) months for patients with a positive composite
marker. Individually, CA19-9 under classified three patients as low-risk and overclassified three
patients as high-risk, while mCTCs overclassified 11 patients as high-risk and ctDNA under
classified five patients as low-risk and overclassified four patients as high-risk.
Conclusion: A composite score based on multiple biomarkers was used to develop a composite
marker. Patients found to be positive for the composite marker had a significantly shorter DFS.
Blood based biomarkers will be important to guide precision therapies. This test holds promise
and is currently undergoing prospective validation and evaluation for longitudinal use.

6. PLATFORMS FOR DELIVERY OF TUMOR-SPECIFIC FLUORESCENCE IMAGING OF HUMAN
PANCREATIC CANCER
TM Lwin, H Hollandsworth, S Amirfakhri, F Filemoni, RM Hoffman, M Bouvet
Presenter: Michael Bouvet MD | University of California, San Diego
Background: Pancreatic cancer is a malignancy with poor prognosis. When the lesion is local,
the only chance for cure is complete surgical resection to negative margins. A high number of
curative-intent pancreatic surgeries are seen with early recurrence at the surgical site or at
distant sites, indicating the weakness in detection of peritoneal disease and the challenge in
obtaining truly negative oncologic margins. Real-time intra-operative contrast enhancement
using tumor-specific fluorescent anti-CEA probes can assist surgeons in visualizing
radiographically occult localized lesions, determining resection margins, surveying the resection
bed for residual disease, and targeting lymph nodes for removal.
Methods: Anti-CEA antibodies or nanobodies were conjugated with near-infrared fluorophores.
Tumor fragments of BxPC3 human pancreatic cancer were implanted into pancreatic tail of
nude mice to establish orthotopic models. After tumors reached 7-10 mm in size, 25-30 μg of
fluorophore-conjugated probe was delivered intravenously. Mice were imaged 3-48 hours postinjection using the following imaging systems: the CRI Maestro small animal imaging system with
spectral separation (Perkin Elmer, Waltham, MA), the da Vinci Firefly robotic laparoscope
(Intuitive Surgical, Sunnyvale, CA), and the Stryker Aim laparoscope (Stryker Corp, Kalamazoo,
MI). Fluorescence intensity was measured at the tumor, surrounding background tissue, and
tumor-to-background-ratio was calculated.
Results: Pancreatic orthotopic tumors were fluorescently labeled with anti-CEA fluorescentprobes. All 3 constructs specifically co-localized with the GFP tagged orthotopic tumor. Using the
CRI Maestro small animal imaging system, tumor to background ratio (TBR) using aanti-CEAantibodies was 6.3 (imaged at 48 hours), PEG-ylated aCEA-antibodies was 14.7 (imaged at 48
hours), and anti-CEA-nanobodies was 2.96 (imaged at 3 hours). The PEG-ylated fluorescent
antibody accumulated at the liver while the nanobody had renal accumulation. The
fluorescence signal was detectable in these tumors using the da Vinci Firefly and the Stryker Aim
clinical imaging devices.
Conclusion: Antibodies and nanobodies bound to near-infrared fluorophores were able to
clearly and specifically label orthotopic pancreatic xenografts. The probe co-localized with the
GFP tagged tumors. There was improved contrast compared to GFP. There was adequate TBR
using these probes with the best contrast using the PEG-ylated probe. However the nanobody
probe has kinetics that allow same day administration and imaging. These probes are promising
molecules for FGS of pancreatic cancer.

7. WNT11 DRIVES PDAC CELL MIGRATION AND INVASION AND IS ASSOCIATED WITH Β-INTEGRIN
SIGNALING PATHWAYS
MP Kim, TG Hughes, B Dai, X Li, K Das, C Siangco, NE Navin, S Bai, E Sei, M Hu, TS Kumar
Presenter: Tara Hughes MD | University of Texas MD Anderson Cancer Center
Background: Wnt/β-catenin signaling is strongly associated with cancer initiation and metastasis,
but non-canonical Wnt signaling and its role in pancreatic ductal adenocarcinoma (PDAC)
metastasis is not well understood. Wnt11 is a ligand capable of activating canonical and noncanonical Wnt signaling and has been previously implicated in cancer cell motility through
mechanisms that are diverse and tissue specific. We investigated the role of Wnt11 in PDAC cell
migration/invasion and identified associated gene expression signatures through single-cell
transcriptomic analysis of 14 different tumors directly isolated from PDAC patients.
Methods: Single cell suspensions were generated from patient PDAC tumors and 10x GemCode
microfluidics technology was used to perform single-cell RNA sequencing (scRNA-seq). Cell
subpopulations with >4-fold increased levels of Wnt11 expression relative to all sequenced tumor
cells were compared to develop differentially expressed gene profiles. Pathways analysis of
derived gene sets was performed using Enrichr. Expression of Wnt11 was confirmed by RT-qPCR
in PDAC cell lines derived from genetically engineered mouse models and patient derived
xenografts. Wnt11 was overexpressed in PDAC cell lines following transfection with Wnt11 cDNA
cloned into a pcDNA3.1 backbone and was silenced using two unique siRNAs along with a nontargeting control. Transwell migration/invasion assays were performed with three cell lines
overexpressing Wnt11 and following siRNA-mediated Wnt11 knockdown.
Results: Single cell RNA-sequencing data derived from 14 different PDAC patients revealed
strong Wnt11 expression in subpopulations of PDAC cells. RT-qPCR confirmed expression of Wnt11
in all tested KPC and human PDAC cell lines. Stable overexpression of Wnt11 resulted in a 3.2-fold
increase (3.2 ±1.46; p 4-fold), Enrichr analysis using the NCI pathway interaction database
revealed significant enrichment in β-integrin signaling pathways (p<0.001).
Conclusion: Wnt11 is strongly expressed in subpopulations of human PDAC cells and significantly
increases PDAC cell motility and invasion. β-integrin signaling is associated with Wnt11 expression
in human PDAC tumors and may be involved in PDAC cell motility and invasion. Given its roles in
PDAC cell migration and invasion, Wnt11 may represent a therapeutic target and merits
additional, ongoing in vivo validation.

8. DIVERSITY OF GERMLINE VARIANTS AMONG PATIENTS WITH LOCALIZED PANCREATIC CANCER
AN Krepline, J Geurts, I Akinola, KK Christians, B George, PS Ritch, W Hall, BA Erickson, DB Evans,
S Tsai
Presenter: Ashley Krepline MD | Medical College of Wisconsin
Background: Current guidelines for the management of patients with pancreatic cancer (PC)
recommend genetic counseling in all patients and genetic testing for patients in whom there is a
clinical suspicion for an inherited susceptibility.
Methods: Patients with localized PC treated with neoadjuvant therapy between 2009-2018 were
identified. We reviewed all information regarding genetic consultation, type of genetic testing
(targeted gene vs. multi-gene testing), and pathogenic or likely pathogenic variants. Personal
and family history for cancer, excluding non-melanoma skin cancer, was abstracted.
Results: Of 511 patients with localized PC, 165(32%) were seen by a genetic counselor and
genetic testing was performed in 125(24%). Patients who underwent genetic testing were
younger (median age: 63 vs. 67, p=0.01) and 8(7%) were of Ashkenazi Jewish descent. Multigene testing was performed in 112 (90%) of the 125 patients, target gene testing was performed
in 8 (6%), and unknown in 5 (4%). Of the 125 patients with genetic testing results, 15 (12%) had
pathogenic variants and 5 (4%) had likely pathogenic variants. The pathogenic or likely
pathogenic variants observed were ATM (n=7, 6%), CHEK2 (n=3, 2%), BRCA1 (n=2, 2%), BRCA2
(n=2, 2%), PALB2 (n=1, 1%), MUTYH (n=1, 1%), CDKN2A (n=1, 1%), STK11 (n=1, 1%), NBN (n=1, 1%),
and MSH6 (n=1, 1%). Of the 20 patients with a pathogenic/likely pathogenic variant, 9(45%) had
a personal history of cancer, 16(80%) had a first degree relative with cancer, and 19(95%) had
any degree relative with cancer. No differences were observed in ability to undergo surgical
resection or median overall survival among patients with or without pathogenic/likely
pathogenic variants.
Conclusion: Pathogenic or likely pathogenic variants were identified in 16% of patients with
localized PC. Variants in the homologous recombination pathway accounted for 60% of the
identified mutations, highlighting a potential role for targeted therapies, such as PARPi, in these
patients.

9. ANTI-CTGF HUMAN RECOMBINANT MONOCLONAL ANTIBODY PAMREVLUMAB (FG-3019)
INCREASED RESECTABILITY AND RESECTION RATES WHEN COMBINED WITH GEMCITABINE/NABPACLITAXEL IN PHASE 1/2 CLINICAL STUDY FOR THE TREATMENT OF LOCALLY ADVANCED
PANCREATIC CANCER PATIENTS
V Picozzi, FG Rocha, MJ Pishvaian, K Mody, J Winter, J Glaspy, T Larson, WC Conway, M Zhong,
M Carney, TB Neff, E Kouchakji, P Yu, E Carrier
Presenter: Flavio Rocha MD | Virginia Mason Medical Center
Background: Pancreatic ductal adenocarcinomas (PDAC) exhibit a high degree of
desmoplasia with extensive connective tissue growth factor (CTGF) expression and extracellular
matrix production (1, 2). CTGF overexpression was associated with aberrant fibrous tissue in
mouse models, in which progression of tissue adhesion was inhibited by pamrevlumab (3). We
hypothesize that pamrevlumab (FG-3019), an anti-CTGF antibody, may quantitatively influence
resectability of locally advanced pancreatic cancer (LAPC) by inhibiting effects of CTGF
overexpression on tissue adhesion. This abstract presents resectability and resection results of
Phase 1/2 study in locally advanced pancreatic cancer treated in neoadjuvant setting with
gemcitabine/nab-paclitaxel +/- pamrevlumab.
Methods: In a Phase 1/2 randomized clinical study, pamrevlumab + gemcitabine/nab-paclitaxel
(G/N) (Arm A) vs. standard of care G/N (Arm B) was administered to treatment-naïve locally
advanced pancreatic cancer (LAPC) patients to compare resection outcomes and overall
survival (OS). Thirty-seven patients were randomized 2:1 in Arm A vs. Arm B. Patients who
completed 6 cycles of treatment underwent tumor resectability assessment per protocol
defined criteria (NCCN conversion from unresectable to resectable or borderline resectable, CA
19-9 decrease by 50%, PET decrease by 30% and RECIST response (CR, PR)). If the patient met
one of these criteria and had no medical or surgical contraindication to surgery, he/she
underwent surgical exploration. Radiation was not allowed pre-surgery. Adjuvant therapy,
including post-operative chemoradiation, was administered according to the investigator’s
discretion.
Results: A higher percentage of patients discontinued treatment in Arm B (46.2%) vs. Arm A
(25%), due to disease progression or adverse events. More patients experienced a normalized
PET in Arm A vs. Arm B; 35% vs. 23%, respectively. Thirty percent of patients had a best objective
(CR + PR) RECIST response. In the ITT population, a greater number of patients were eligible for
surgery and resected in Arm A vs. Arm B; 70.8 % vs. 15.4% and 33.3% vs. 7.7%, respectively.
Reasons for no resection: metastatic disease, encasement of arteries and patient/physician
decision. Best predictors of resectability were PET and CA 19-9. RECIST and NCCN did not
correlate with resectability or resection: 8/9 resected patients following 6 cycles of neoadjuvant
therapy were unresectable at EOT by NCCN criteria. Improvement in OS was noted in patients
who were eligible for surgery vs. patients who were not (27.73 months vs. 18.40 months, pvalue=0.0766), and in resected vs. non-resected patients (NE vs. 18.56 months, p-value=0.0141).
No increase in serious adverse events was observed in Arm A vs. Arm B. Thirty and 90-day
mortality rates were similar in both arms. No delay in wound healing or other serious surgical
complications were observed post-surgery. No intra-abdominal abscess, surgical site infection,
perioperative leaks or surgical site infection were noted during post-surgical hospitalization; one
case of intra-abdominal abscess was observed in each arm (8.3% and 50% in Arm A and B,
respectively) during the surgical follow-up period. Out of 9 resected patients in both arms (8 in
Arm A and 1 in Arm B), there were 4 R0 and 4 R1 resections in Arm A, and 1 R0 resection in Arm B.
Conclusion: These findings indicate that pamrevlumab may be a valuable addition to
neoadjuvant therapy in LAPC without added toxicity or need for preoperative radiation. The

most predictive factors for resectability were PET and CA 19-9. These results warrant a follow-on
study in a larger patient population.

10. IMPACT OF REINFORCED STAPLER DURING DISTAL PANCREATECTOMY FOR PANCREATIC
FISTULA, A MULTICENTER RANDOMIZED CONTROLLED TRIAL
K Uemura, T Sudo, N Kondo, N Nakagawa, K Okada, S Kuroda, N Hadano, H Matsukawa,
D Satoh, M Sasaki, T Abe, S Fukuda, A Ohshita, A Nakashima, Y Hashimoto, H Ohdan,
Y Murakami
Presenter: Kenichiro Uemura MD | Hiroshima University
Background: Although distal pancreatectomy (DP) using reinforced stapler is expected to
reduce PF, no multicenter RCT has been performed. The aim of this study was to investigate in
the multicenter randomized controlled trial (RCT) whether reinforced stapler can reduce the
incidence of clinically relevant pancreatic fistula (PF) after DP compared with stapler without
reinforcement.
Methods: Patients scheduled for DP were enrolled in the current study between July 2016 and
December 2017 at nine hospitals in Hiroshima Japan (Hiroshima Surgical Study Group of Clinical
Oncology: HiSCO-07 Trial). Patients were randomized to either reinforced stapler or stapler
without reinforcement. The primary endpoint was the incidence of clinically relevant PF. This RCT
was registered with UMIN Clinical Trial Registry (UMIN000022341)l.
Results: A total of 122 patients were assigned to reinforced stapler (n=61) and stapler (n=61), and
of whom 119 (61 reinforced stapler and 59 stapler) patients were analyzed. There was no
significant difference between reinforced stapler and stapler for incidence of clinically relevant
PF (16.3% vs. 27.1%, p=0.15). In addition, rate of major complication (16.3% vs. 18.6%, p=0.74),
postpancreatectomy hemorrhage (0% vs. 3.4%, p=0.08) and median postoperative in-hospital
days (19 days vs. 20 days, p=0.78) did not differ between two groups. Within a subset of 82
patients whose thickness of pancreatic transection line was less than 14mm, significant
difference was found in the incidence of clinically relevant PF with 4.5% in reinforced stapler
group and 21.0% in stapler group (p=0.01).
Conclusion: In conclusion, pancreatic transection during DP with reinforced stapler does not
reduce the incidence of clinically relevant PF compared with stapler without reinforcement.

11. MENTORSHIP AND FORMAL ROBOTIC PROFICIENCY SKILLS CURRICULUM IMPROVE SUBSEQUENT
GENERATIONS’ LEARNING CURVE FOR THE ROBOTIC PANCREATODUODENECTOMY
ME Hogg, MJ Rice, J Hodges, J Bellon, J Borrebach, A Hamad, A Al-abbas, LM Knab, AH Zureikat,
HJ Zeh III
Presenter: Melissa Hogg MD, MS | NorthShore HealthSystem, affiliate of University of Chicago
Background: Incorporating new surgical technologies necessitates overcoming a learning curve
(LC). Studies show the robotic pancreatoduodenectomy LC to be 80 with operating time (ORT)
hardest to improve. This study evaluates how formal mentorship and a robotic technical skills
curriculum impact the LC and complications for second and third generation adopters.
Methods: Consecutive pancreatoduodenectomies from 2008-2017 were evaluated. First
Generation was two surgeons who started program without training. Second Generation was
second two subsequent surgeons with mentorship. Third Generation was fellows who completed
the resection after completing the curriculum. Multivariate models were performed for ORT,
pancreatic fistula (CR-POPF), and major complications (Clavien>=3).
Results: 514 cases were evaluated: average ORT=413.1±106.4min, CR-POPF=7.6%, and
Clavien>=3=23.9%. Patient factors predictive of increase ORT were blood loss, age, vascular
resections, concomitant procedure, and adenocarcinoma. Surgeon factors predictive of
increased ORT were earlier generation and earlier case number per generation (Figure). Surgical
generation and percent of case performed by fellow were not predictive of CR-POPF nor
Clavien>=3. Patient factors predictive of CR-POPF were increased ORT, soft gland, no
neoadjuvant, and smaller duct. Patient factors predictive of increased Clavien>=3 were
increased ORT, age, BMI and ASA, vascular resection, males, soft glands, and no neoadjuvant.
Factors predictive of fellows performing resection were only one attending present, decreased
BMI, and increased fellow surgeries.
Conclusion: In a high volume center of excellence formal mentorship and a skills curriculum
decreased the starting point and steepness of learning curve for operating room time in robotic
pancreatoduodenectomy. Complications were largely dependent on patient factors and not
affected by introduction of next generation surgeons. Health care delivery systems should seek
to explicitly incorporate these strategies to maximize highest value and quality patient
outcomes.

12. VARIABLE LIFE ADJUSTED DISPLAY (VLAD): NOVEL UTILITY OF A METRIC FOR QUANTIFICATION
OF PERIOPERATIVE PATIENT LIVES GAINED FOLLOWING PANCREATIC SURGERY
NM Sell, ZV Fong, SF Hohmann, CR Ferrone, C Fernandez del Castillo, AL Warshaw, KD Lillemoe,
JP Bloom, M Qadan
Presenter: Naomi Sell MD, MHS | Massachusetts General Hospital
Background: Variable Life Adjusted Display (VLAD) is a metric that examines lives gained, based
on predicted mortality. If patients survive, their risk-adjusted mortality is equivalent to the
proportion of a life gained. The model utilizes the cumulative sum of risk taken to calculate lives
accrued over time, and thereby rewards risk.
Methods: The Vizient® risk-adjusted database was used to calculate VLAD for patients
undergoing pancreatectomy at 241 hospitals in the United States between FY2016-2018.
Hospitals that performed fewer than 5 pancreatectomies per year were excluded.
Pancreatectomies from the remaining 169 hospitals were included.
Results: A total of 39,289 pancreatectomies were performed within the study period. VLAD
illustrates substantial variability of accrued lives gained or lost at each hospital (1a). Excellent
performers were hospitals that operated on high-risk patients who survived, and thus
accumulated lives gained. Conversely, poorer performing hospitals experienced worse
outcomes, including with low-risk patients. Figure 1b depicts the upper, middle, and lower third
curves of hospital VLAD performance. In examining VLAD stratified by hospital volume over time
using a cutoff of 20 (“The Pledge”), high-volume hospitals demonstrated substantial
accumulation of lives gained, compared with low-volume hospitals (1c). Similarly, teaching
hospitals demonstrated an enhanced ability to save lives when compared with non-teaching
hospitals (1d).
Conclusion: VLAD is a metric suitable for use in pancreatic surgery and has the potential to
quantify perioperative aggregate lives gained based on risk-adjusted patient mortality. This
metric demonstrates substantial variability in performance following pancreatic surgery in the
United States.

13. VIDEO REVIEW OF SURGEON TECHNICAL FACTORS OF THE HEPATICOJEJUNOSTOMY
INDEPENDENTLY PREDICTS POSTOPERATIVE BILIARY COMPLICATIONS AFTER
PANCREATICODUODENECTOMY
JA Brown, JP Jung, M Zenati, AI Al-Abbas, ME Hogg, HJ Zeh, AH Zureikat
Presenter: James Brown | University of Pittsburgh Medical Center
Background: Biliary complications arising from the hepaticojejunostomy (HJ) constitute an
infrequent but significant morbidity after pancreaticoduodenectomy (PD), with a reported
incidence ranging from 2.6% to 11.9%. While prior studies have sought to identify patient-related
predictors, technical risk factors associated with these biliary complications have not been
elucidated. Since video review has been shown to predict postoperative complications in both
bariatric and hepato-pancreato-biliary (HPB) surgery independent of patient-related risk factors,
we sought to utilize video review to identify technical factors predictive of bile leak, cholangitis
and anastomotic stricture at the HJ following robotic pancreaticoduodenectomy (RPD).
Methods: An HPB surgeon blinded to patient outcomes reviewed videos of post-learning-curve
HJs performed during RPD and documented 20 technical intraoperative variables including:
time to complete HJ anastomosis, duct diameter, duct thickness, stent use, distance between HJ
and hilar plate, length of bile duct stump mobilization, suturing technique (running vs.
interrupted), suture type (4-0 V-loc vs. 5-0 PDS). Demographics and post-operative outcomes
were identified through retrospective chart review. Stricture cases were identified by
radiographic evidence of anastomotic narrowing at the HJ in the context of elevated LFTs or
symptoms of cholangitis, while cholangitis was defined as abdominal pain, fever and jaundice,
along with elevated alkaline phosphatase. Predictive models for bile leak, cholangitis alone and
in the setting of HJ stricture were created utilizing logistic regression.
Results: Two hundred and forty-one HJs were analyzed. Mean age was 66.7 years and 42% were
female. Incidence of biliary complications were: bile leak = 9 (3.7%), cholangitis only = 13 (5.4%),
stricture and/or cholangitis = 29 (12%). Median time to bile leak, cholangitis and stricture were 6
days (IQR 3-8), 189 days (IQR 78-399), and 226 days (IQR 106-286), respectively. On multivariate
analysis, predictors of biliary leak were intraoperative HJ stent use (OR 8.15, P=0.037), increased
distance between HJ and hilar plate (OR 0.06, P=0.027) and mobilization of bile duct stump (OR
11.8, P=0.011). On multivariate analysis, increasing stitch count (OR 0.68, P=0.033), preoperative
radiation use (OR 81.32, P=0.002), increasing common bile duct diameter (OR 0.74, P=0.049), and
increased distance between HJ and hilar plate (OR 4.79, P=0.05) were predictive of cholangitis
alone. For the composite outcome of stricture and/or cholangitis, multivariate analysis identified
age > 65 (OR 0.41, P=0.050), BMI > 30 (OR 2.49, P=0.050), preoperative radiation (OR 9.34,
P=0.027), increasing tumor size (OR 2.94, P=0.020), vascular resection (OR 3.13, P=0.029),
increased distance between HJ and hilar plate (OR 3.57, P=0.04), and increasing number of
posterior row HJ sutures (OR 0.72, P=0.02) as predictors of the composite outcome.
Conclusion: Video review identified several technical variables predictive of bile leak,
cholangitis and HJ stricture following PD. This analysis suggests that diametrically opposed
technical factors are involved in predicting biliary leak on one end and cholangitis/stricture at
the other, and it contributes to a growing body of evidence that video review can reliably
identify technical factors predictive of surgical complications.

14. IMPLEMENTING ROBOT-ASSISTED DISTAL PANCREATECTOMY THROUGH A PROCEDURE-SPECIFIC
TRAINING PROGRAM: AN ACADEMIC CENTER’S EXPERIENCE
S Klompmaker, WJ Van der Vliet, SJ Thoolen, AS Ore, K Verkoulen, M Solis-Velasco, E Canacari,
JB Kruskal, KO Khwaja, JF Tseng, MP Callery, TS Kent, AJ Moser
Presenter: Sjors Klompmaker MD | Beth Israel Deaconess Medical Center
Background: RADP may reduce the treatment burden compared to open distal
pancreatectomy (ODP), but studies on institutional training and implementation programs are
scarce. We aimed to implement a procedure-specific training program for robot-assisted distal
pancreatectomy (RADP) and assess its effects on the institutional learning curve and outcomes.
Methods: A retrospective single-center cohort study of all elective DPs, with interrupted timeseries (01/2006-09/2017). Exclusion criteria were neoadjuvant therapy, vascular- and unrelated
organ resection. Baselines and unadjusted outcomes were compared between “before
training” (ODP only; 2012) groups. We used run-charts to evaluate index length of stay (LOS) and
90-day comprehensive complication index (CCI) over time. We used CUSUM-charts of the
operating time (OT) to evaluate the institutional learning curve. Here, we included all RADP
cases regardless of the study inclusion criteria. In a secondary propensity-score-matched (1:1)
analysis, we compared adjusted outcomes for RADP vs ODP.
Results: After screening, 237 patients were included in the before-training (133 ODP) and aftertraining (24 ODP, 80 RADP) groups. After initiation of training, mean perioperative blood loss
decreased (-255 mL, P 0.05). Over time, there were non-random (P 65; Fig.1). Propensity-score
matched analysis confirmed prior results and demonstrated that RADP was associated with
reduced blood loss (92 vs 418 mL, P<0.001) and transfusion risk (1% vs 7%, P=0.063), while
morbidity and oncological efficacy were unaffected. Increased mean operating time (306 vs
236 min, P<0.001) was offset by a one-day reduction in median 90-day cumulative length of
hospital stay (6 vs 7 days, P<0.001).
Conclusion: This study shows how RADP can be safely introduced at an institution without
reportable prior experience in minimally invasive HPB surgery, using a procedure-specific training
program supervised by an experienced surgeon-coach. A steady-state in operating time was
achieved after 65 cases.

15. ARE THERE ANY DIFFERENCES IN OUTCOMES WITH THE VARIOUS SURGICAL APPROACHES TO
MANAGEMENT OF CHRONIC PANCREATITIS; AN AMERICAN COLLEGE OF SURGERY (ACS)
NATIONAL SURGICAL QUALITY IMPROVEMENT PROGRAM (NSQIP) SURVEY
GB Baison, JF Rekman, MM Bonds, WS Helton
Presenter: George Baison MD | Virginia Mason Medical Center
Background: There are several options for surgical management of chronic pancreatitis
refractory to medical management including total pancreatectomy, distal pancreatectomy,
pancreaticoduodenectomy (Whipple) and drainage procedures (Frey, Berger, Bern, Puestow).
The choice of procedure is often in the hands of the surgeon and the best approach remains
debatable. Often these procedures have significant morbidity. This study seeks to evaluate the
scope of surgical practice and outcomes among American College of Surgery (ACS) National
Surgical Quality Improvement Program (NSQIP) participating hospitals and delineate if there are
any differences between the outcomes of the various operations for chronic pancreatitis.
Methods: We interrogated the ACS NSQIP database for all patients that underwent surgery for
chronic pancreatitis from 2014, the first year with a pancreatectomy-specific participant user file
(PUF) to 2017, the most recent NSQIP PUF available. Procedure performed, demographics and
surgical outcomes were identified. Univariate analysis was performed to compare the different
surgical procedures. Logistic regression analysis was then performed to evaluate factors
associated with poor outcome.
Results: A total of 24,321 pancreatectomies were performed by 106, 120, 137 and 142
participating hospitals in 2014, 2015, 2016 and 2017, respectively. Of these operations 1315 (5%)
were for chronic pancreatitis. The total cohort had a mean age of 53 (18 – 88) years, mean BMI
of 26.37 (10.54 – 51.32), 44% of patients smoked, 30% were diabetic, 57% were male, 79% were
Caucasian and 71% had ASA class 3 or higher. Most (99%) of the pancreatectomies were
elective operations, with an average operative time of 302 minutes and a length of stay of 10
days. The most common procedure was distal pancreatectomy (DP) (44%) followed by
pancreaticoduodenectomy (26%) and then drainage procedures (Frey, Berger, Bern, Puestow)
making up 24%. Total pancreatectomy (TP) was performed in 6% of patients. Combined
complication rate (major and minor) for all procedures was 39.62%, while mortality was 1.75%.
Significant differences between procedures were noted in operative time, length of stay, overall
complication rate and mortality (TP>Drainage>Whipple>DP for all these measures). DPs had
higher fistula rates (18% vs 15% for drainage procedures vs 12% for Whipple, p-value < 0.05).
Logistic regression showed that overall complications were associated with higher ASA class
(OR1.76, CI: 1.41 – 2.19) and increased operative time (OR 1.003, CI: 1.002 – 1.004) and but not
directly with type of procedure.
Conclusion: Pancreatectomy for chronic pancreatitis remains a morbid operation with a
significant complication rate regardless of the type of procedure performed. These findings are
consistent with prior literature. However, the type of operation itself is not an independent
predictor of poor outcome. Additional investigation is needed to elucidate other factors
predictive of poor patient outcomes such as alcohol consumption, smoking, gland and bile
duct pathology, and response or lack thereof to medical and endoscopic management.

16. A PHASE III STUDY OF CHEMOTHERAPY WITH OR WITHOUT ALGENPANTUCEL-L (HYPERACUTE®PANCREAS) IMMUNOTHERAPY IN SUBJECTS WITH BORDERLINE RESECTABLE OR LOCALLY
ADVANCED UNRESECTABLE PANCREATIC CANCER
H Lavu, N Nissen, DB Hewitt, H Hatoum, B Musher, B Leiby, J Banks, A Coveler, R Al-Rajabi,
S Shahda, L Balducci, G Vaccaro, T George, W Brenner, E Elquza, CJ Yeo, E Kennedy,
N Vahanian, C Link
Presenter: D. Brock Hewitt MD, MPH, MS | Thomas Jefferson University
Background: Data are lacking on the safety and efficacy of a combined chemotherapy and
immunotherapy regimen as first-line therapy in patients with borderline resectable or locally
advanced unresectable pancreatic adenocarcinoma.
Methods: We performed a multicenter, phase III randomized controlled trial in patients with
pancreatic adenocarcinoma deemed borderline resectable or locally advanced unresectable
by NCCN Guidelines (NCT01836432). Patients were randomized to standard of care (SOC)
FOLFIRINOX or gemcitabine/nab-paclitaxel chemotherapy alone or in combination with
algenpantucel-L immunotherapy (HAPa) (IND# 12311), which consists of allogeneic pancreatic
cancer cells engineered to express the murine (1,3)GT gene. The primary outcome was overall
survival.
Results: Between May 2013 and December 2015, 282 patients were treated from 32 participating
sites. Median overall survival was 14.5 months in the SOC group (N=140) compared with 14.3
months in the HAPa group (N=142) (stratified adjusted hazard ratio (HR) 0.99; 95% CI 0.63-1.55).
Median progression-free survival was 13.4 months in the SOC group and 12.4 months in the HAPa
group (stratified adjusted HR 0.89; 95% CI 0.56-1.42). Serious adverse events occurred in 61.7% of
all patients, but only 2.3% of these were HAPa related.
Conclusion: In one of the largest pancreas cancer immunotherapy trials yet reported, the
addition of algenpantucel-L immunotherapy was not associated with a survival advantage in
patients with borderline resectable or locally advanced unresectable pancreatic
adenocarcinoma when compared to SOC chemotherapy alone.

17. GASTRIC CANDIDIASIS PREOPERATIVELY EXAMINED IS A CRUCIAL PREDICTOR OF
POSTOPERATIVE INFECTION-RELATED COMPLICATIONS AFTER PANCREATICODUODENECTOMY: THE
RESULTS OF PROSPECTIVE STUDY
K Gyoten, H Kato, D Noguchi, A Hayasaki, Y Iizawa, T Fujii, Y Murata, A Tanemura, Y Azumi,
N Kuriyama, M Kishiwada, S Mizuno, M Usui, H Sakurai, S Isaji
Presenter: Kazuyuki Gyoten MD | Mie University School of Medicine
Background: Candida colonization in the human gastrointestinal tract is generally recognized as
inapparent infection but is sometimes associated with invasive candidiasis in critically ill patients.
We clarified that biliary candidasis could be the independent cause of surgical site infections
(SSIs) after pancreaticoduodenectomy (PD) (Pancreas 2016, Biomed Res Int. 2018), but there has
been no reports regarding the impact of gastric candidiasis preoperatively examined on
postoperative infectious complications. In the present study, we aimed to clarify whether gastric
candidiasis had a significant impact on the clinical outcomes after PD.
Methods: Between October 2015 and February 2017, the consecutive 69 patients who
underwent PD were enrolled for our study. The gastric juice was prospectively collected through
the nasogastric tube immediately after the induction of general anesthesia and directly
incubated onto the CHROMagar Candida plate for the cultivation of various Candida species.
According to the presence or absence of gastric candidiasis, firstly, we compared the
incidence of postoperative complications such as SSIs, early postoperative complications of
Clavien-Dindo (C-D) classification of grade IIIa or more (no mortality in these patients) and late
complications demanding rehospitalization after discharge. Secondly, we evaluated the clinical
factors contributing to the occurrence of postoperative complications by multivariate analyses.
Results: Preoperative diagnosis was pancreatic ductal adenocarcinoma in 38 patients,
intraductal papillary mucinous neoplasm in 13, biliary duct cancer in 12 and the others in 6.
Gastric candidiasis was identified in the 23 patients (33%). Between the patients with (n=23) and
without (n=46) gastric candidiasis, there were no significant differences in pre- and intraoperative clinical factors, such as age, patients’ conditions, primary disease and the rates of
portal vein resection, except for operative time. As compared to the patients without gastric
candidiasis, those with gastric candidiasis had significantly higher rates in SSIs (47.8% vs. 15.2% , p
= 0.01), in early postoperative complications (C-D IIIa or more) (39.1% vs. 17.4%, p=0.048) and in
late complications (52.2% vs. 21.7% , p=0.011). Multivariate analyses identified gastric candidiasis
as a common risk factor for SSIs, early and late complications: Odd’s ratio: 7.4 (p<0.01), 4.8
(p<0.05) and 3.7 (p<0.05), respectively.
Conclusion: The presence of gastric candidiasis, which is not rare in the patients undergoing PD,
is a significant risk factor for postoperative infection-related complications. Meticulous
postoperative cares including antifungal prophylaxis might reduce these complications.

18. MOLECULAR STAGING IN PANCREATIC ADENOCARCINOMA UTILIZING KRAS MUTANT CELL-FREE
DNA ANALYSES IN PERIPHERAL BLOOD AND PERITONEAL FLUID: ARE WE THERE YET?
JL Leiting, AM Abdelrahmen, BR Kipp, MJ Truty
Presenter: Jennifer Leiting MD | Mayo Clinic Rochester
Background: Pancreatic ductal adenocarcinoma (PDAC) is a deadly malignancy with poor
survival due to widespread dissemination in most patients at diagnosis, even for those with
seemingly localized disease by standard imaging. The detection of KRAS mutations in cell-free
DNA (cfDNA) from blood or peritoneal fluid is a novel potential method to increase detection of
occult metastatic disease as most (>90%) PDACs harbor KRAS mutations. Our aim was to
determine the frequency of cfDNA KRAS mutations in newly-diagnosed patients and assess the
diagnostic accuracy to detect metastatic disease compared to standard staging methods.
Methods: With IRB approval, patients with newly diagnosed and untreated PDAC from October
2017-December 2018 underwent cfDNA mutant KRAS testing in peripheral blood. Patient plasma
underwent digital droplet PCR to detect 4 common (12,13,61,146) KRAS mutations. Results were
negative=no mutation, positive=mutation, or indeterminate=suspicious but not definitive.
Positive/indeterminate KRAS (+KRAS) were considered significant for occult metastatic disease.
Radiologic staging for metastatic disease was concurrently performed with cross section
imaging (CT and/or MRI) as well as adjunctive procedures (PET or laparoscopy). Diagnostic
accuracy of detecting metastatic disease was calculated using CA19-9 and/or +KRAS cfDNA
status. A secondary initial pilot study was performed assessing feasibility of identifying KRAS
cfDNA mutations in peritoneal fluid from patients with either positive laparoscopy (gross
peritoneal metastases or +cytology) or indeterminate (atypical cytology) findings.
Results: Seventy-six patients underwent peripheral blood KRAS cfDNA testing. Of these, 57 (75%)
were negative, and 19 (25%) were +KRAS. Patients with +KRAS had higher CA19-9 levels (891 vs.
61, p = 0.024) than patients with a negative KRAS. Of these patients with a +KRAS, 10 (52%) had
findings of metastatic disease on complete staging (CT/MR, PET, or laparoscopy). In patients with
+KRAS status but without radiologic metastasis that underwent neoadjuvant chemotherapy, 4
patients developed metastatic disease during therapy and 1 patient developed rapid
recurrence postoperatively, all of whom were CA19-9 non-secretors. An additional 2 patients
that were +KRAS had their KRAS cfDNA status turn negative following neoadjuvant systemic
chemotherapy and continue to have no evidence of metastatic disease with short follow-up.
Sensitivity for metastatic disease using CA19-9 elevation alone was 86%, but after including
patients with +KRAS, sensitivity increased to 100% (p<0.05) (Figure 1A). Concurrently, NPV
increased from 86% to 100% (p<0.05) after taking into account CA19-9 levels and KRAS status.
The specificity of +KRAS as a single diagnostic test for metastatic disease was 83% and after a
median follow-up of 3.5 months, specificity increased to over 90% (Figure 1B). In this small
sample, no patient with a normal CA19-9 and a negative KRAS had evidence of metastatic
disease at diagnosis or during follow-up. In a small peritoneal fluid pilot study, this assay was able
to detect mutant KRAS cfDNA in peritoneal fluid with higher accuracy than cytological analysis
alone, being able to identify atypical cells as +KRAS or -KRAS with the potential for better
characterization of indeterminate peritoneal cytology samples.
Conclusion: The ability to accurately stage patients with newly diagnosed PDAC is vital as it
drives treatment recommendations. KRAS cfDNA status, along with CA19-9, was able to increase
the sensitivity for metastatic disease to 100%, allowing us to better identify patients that are
unlikely to harbor occult metastatic disease. Additionally, +KRAS status alone had a high
specificity for metastatic disease above and beyond traditional diagnostic imaging. This assay
may have particular utility in CA19-9 non-secretors. Our preliminary peritoneal fluid pilot suggests
further utility in using KRAS cfDNA in determining the status of peritoneal fluid in the absence of

gross carcinomatosis. Longer follow-up is needed to confirm these findings and to determine
whether KRAS cfDNA status can predict outcomes and treatment responses in patients
undergoing neoadjuvant therapy.

19. MINIMALLY INVASIVE DISTAL PANCREATECTOMY REDUCES MAJOR MORBIDITY AND LENGTH OF
STAY COMPARED TO OPEN: MULTINATIONAL VALIDATION OF A NEW GOLD STANDARD
S Klompmaker, T De Rooij, B Groot Koerkamp, A Shankar, U Siebert, MG Besselink, AJ Moser
Presenter: James Moser MD | Beth Israel Deaconess Medical Center
Background: A recent RCT on MIDP reported significant reduction in time to functional recovery
and a nonsignificant 13% absolute risk reduction for major morbidity compared to ODP. We
aimed to predict the population impact of minimally invasive distal pancreatectomy (MIDP) on
major morbidity compared to open distal pancreatectomy (ODP).
Methods: Nationwide observational cohort study evaluating the association between surgical
approach and composite major morbidity (CMM; death or severe complications) after elective
distal pancreatectomy for tumors and cysts using ACS-NSQIP® (2014-2016) and external
validation using Dutch Pancreatic Cancer Group (DPCG) data (2005-2016). Multivariable logistic
regression assessed the impact of MIDP on CMM at varying implementation rates between (0%100%), including conversion (0%-25%), using marginal effects.
Results: Of 2921 ACS-NSQIP® patients, 1359 (47%) underwent ODP, and 1562 (53%) underwent
MIDP with 18% conversion. MIDP was independently associated with reduced 30-day major
morbidity (OR 0.50, 95CI 0.42-0.60; p<0.001), confirmed upon subgroup analysis and external
validation (n=637; p<0.003). Conversion mitigated this association in ACS-NSQIP® (OR 2.74, 95CI
2.05-3.65, P<0.001). The predicted absolute population risk reduction in ACS-NSQIP® was 12%
(95CI 7.8-15) at 18% conversion and 15% (95CI 11-19%) at 0% conversion (Fig. 1).
Conclusion: MIDP was associated with a 12% absolute reduction in major morbidity compared
to open in two nationwide datasets, confirming findings of a recent RCT. Lower conversion rates
may further reduce major morbidity, especially at higher MIPD implementation rates.

20. RISK FACTORS FOR MULTI-DRUG RESISTANT BACTERIA INFECTION AMONG RECTAL CARRIERS
SUBMITTED TO PANCREATICODUODENECTOMY: A PROSPECTIVE OBSERVATIONAL STUDY
S Paiella, M De Pastena, AM Azzini, G Montagnini, M Maruccio, C Filippini, A Mazzariol,
G lo Cascio, E Tacconelli, C Bassi, R Salvia
Presenter: Salvatore Paiella MD | University of Verona
Background: With the worldwide diffusion of multi-drug resistant (MDR)-bacteria, prevention
strategies and surveillance programs have become crucial. Here we aimed to identify risk
factors for the development of infectious complication (IC) sustained by MDR-bacteria in a
cohort of colonized patients who had undergone a pancreaticoduodenectomy (PD).
Methods: An observational study was conducted analyzing all consecutive PDs performed from
January 2015 to December 2017.The study population was initially divided by the presence of
MDR bacteria at the preoperative rectal swab (RS),then by the development of IC related to
the MDR bacteria of whom the patient was a rectal carrier.The RS was typically performed two
weeks before surgery. As regards perioperative antibiotic therapy,patients with a positive RS for
a Gram negative Extended-spectrum beta-lactamase(ESBL)-producing bug received a single
shot of 1 gr of Ertapenem(Invanz).Whereas, when a carbapenemase-producing bacterium was
detected,a tailored antibiotic prophylaxis was performed based on the RS antibiogram. Patients
with a negative RS received the standard treatment.An intraoperative bile culture was always
performed, and then the RS and bile culture isolation were compared.
Results: During the study period a total of 742 PDs were performed. A total of 113 (18%) patients,
representing the study population, had a positive RS for MDR-bacteria, of whom 42 patients
(31.5%) developed an IC sustained by the same microorganisms. Male gender (OR = 1.6, 95%CI
1.5 - 16.6), number of biliary procedures (OR = 1.2, 95%CI 1.1 – 9.1), positive correlation between
RS and intraoperative bile culture (OR = 1.4, 95% CI 1.3 – 12.1), and ICU admission (OR =2.3,
95%CI 2.3 – 61.1) were independent predictors of ICs development in RS positive patients. The
postoperative course of patients that experienced an MDR-bacteria sustained IC was
dramatically worse than the one of rectal carriers only. In particular, the rates of abdominal
collections (64.3% vs. 19.8%, p < 0.001), CR-POPF (35.7% vs. 8.8%, p < 0.001), postpancreatectomy hemorrhage (28.6% vs. 5.5%, p < 0.001), major complications (33.3% vs. 9.9%, p
= 0.001), reoperation (31% vs. 3.3%, p < 0.001), and mortality (23.8% vs. 3.3%, p = 0.001) were
significantly higher in the subgroup of patients that developed an IC sustained by the MDRbacteria found at the RS.
Conclusion: We identified some risk factors for the development of ICs sustained by MDRbacteria after PD in rectal colonized patients. If further confirmed by other studies, this could
allow recognizing a subgroup of high-risk patients, on whom to adopt preventive strategies. A
prediction model might help to estimate and stratify the risk of ICs, to develop tailored
perioperative treatment or mitigation measures, to ultimately improve the surgical outcomes
and reduce the diffusion of MDR bacteria.

21. VARIATION IN THE SURGICAL MANAGEMENT OF LOCALLY ADVANCED PANCREATIC CANCER
BN Reames, AB Blair, RW Krell, JC Padussis, SP Thayer, M Falconi, CL Wolfgang, MJ Weiss, C Are,
J He
Presenter: Bradley Reames MD, MS | University of Nebraska Medical Center
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. Staging preferences varied widely, as 95% typically use a
pancreas protocol CT, 59% use endoscopic ultrasound, 35% use MRI, and 17% use PET/CT.
AHPBA/SSO/SSAT, NCCN, and the MD Anderson resectability criteria were most commonly used
to assess vascular involvement. A majority (70%) always recommend neoadjuvant
chemotherapy, and 62% prefer FOLFIRINOX. Preferences for duration of neoadjuvant
chemotherapy varied widely: 39% prefer at least 2 months, 41% prefer at least 4 months, and
11% prefer 6 months or more. While 41% percent frequently recommend neoadjuvant
radiotherapy, preferences for radiation type were mixed: 51% prefer external beam and 28%
prefer stereotactic body radiotherapy. Age above 80 years and CA 19-9 greater than 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 therapy 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 neoadjuvant
therapy is observed.
Conclusion: In an international cohort of high volume pancreatic 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.” As a result, patients and providers should have a low
threshold to consider a second opinion for the surgical management of LAPC, if desired.

22. THE EFFECTS OF HIGH DOSE PANCREATIC ENZYME REPLACEMENT THERAPY ON BODY WEIGHT,
NUTRITIONAL ASSESSMENT AND QUALITY OF LIFE AFTER PANCREATODUODENECTOMY
H Kim, YS Yoon, Y Han, W Kwon, SW Kim, E Kim, JR Kim, YJ Choi, JS Kang, M Lee, HS Han, DS Yoon,
JS Park, SJ Park, SS Han, SE Lee, SH Choi, IW Han, JY Jang
Presenter: Hongbeom Kim MD | Seoul National University Hospital
Background: Many patients with pancreatectomy are facing discomforts from malnutrition or
deteriorating quality of life (QOL). Pancreatic exocrine insufficiency (PEI) can occur after
pancreatectomy, leading to nutritional imbalance and weight loss. In addition to nutritional
deficits, there are also changes in the QOL, such as steatorrhea, changes in bowel habit or
flatulence. Pancreatic enzyme replacement therapy (PERT) are helpful for PEI patients. However,
there was no consensus of PERT for EPI patients after pancreatectomy. Therefore, we aimed to
find out the effect of PERT on body weight, bowel habit, nutritional status and QOL, in patients
with PEI after pancreaticoduodenectomy.
Methods: This randomized controlled, placebo-using, double-blind and multicenter trial
compared effect of PERT to placebo. Patients were enrolled in 7 tertiary referral hospitals in
South Korea. Among the patients who underwent pancreaticoduodenectomy regardless of
benign or malignant diseases, the patients who were a fecal elastase level was 200 or less in
preoperative or postoperative test were included in this study. The PERT group took single
capsule of pancreatin (Norzyme) 40000 IU three times a day while taking a meal for 3 months.
Protocol completion defined as taking more than two thirds of total dose and without taking
other digestive enzyme. The primary endpoint was change of body weight. The secondary
endpoint was change of bowel habit, nutritional parameters and QOL.
Results: Between October 2014, and September 2017, 304 patients were randomly assigned. The
protocol-completed patients were 71 and 93, in PERT group and in control group, respectively. In
per-protocol set, 1.09kg weight increased in PERT group for 3 months, on the other hands, 2.28kg
weight reduction in placebo group. There was significant weight difference of 3.37kg (p < 0.001).
However there was no difference in intention-to-treat set. (figure 1) Of the change of nutritional
parameters, prealbumin showed significant difference (PERT: +10.9 mg/dL vs placebo: +7.8
mg/dL, p=0.002). And transferrin also show difference between PERT group and placebo group,
however there was no statistical significance (+84 mg/dL in PERT vs +76.1 mg/dL placebo,
p=0.063). Pre-operative high BMI and poor compliance of PERT were weight loss risk factors in
univariate analysis. However most powerful weight loss risk factors was poor PERT compliance
(HR: 4.018, p value < 0.001). There was no PERT effect in sub-category QOL scores as well as total
score.
Conclusion: PERT as a nutritional support increase weight and nutritional parameters in postoperative PEI patients. Active education and monitoring are important to maximize
effectiveness.

23. SOMATIC MUTATIONS IN RESECTED SPECIMENS OF PANCREATIC CANCER WITH PATHOLOGICAL
COMPLETE RESPONSE TO NEOADJUVANT THERAPY
L Yin, N Pu, A Hasanain, AB Blair, D Ding, VP Groot, JA Teinor, Y Wu, AA Javed, RA Burkhart,
MJ Weiss, Y Miao, JL Cameron, J He, CL Wolfgang, J Yu
Presenter: Lingdi Yin MD | Johns Hopkins University School of Medicine
Background: A pathological complete response (pCR) in resected pancreatic ductal
adenocarcinoma (PDAC) after neoadjuvant chemoradiation therapy is rather rare, but when
present, it has been reported to be an indicator for improved survival after resection. We
previously demonstrated that despite the improved survival some of the patients with pCR still
suffer from early recurrence and disease specific mortality. These findings raise the possibility that
pCR may not be equal to true complete response. This goal of this study was to determine
whether there is the presence of cancer cells in pCR as defined by somatic mutations in the
surgical resected specimen.
Methods: A retrospective review of a prospectively maintained database was performed at a
single institution. pCR was defined as no viable cancer cells identified in the resected pancreas
or lymph nodes by clinical pathology. Demographics and clinical data on neoadjuvant
treatment and surgical resection were documented. Macro-dissection was performed on FFPE
resected specimens to isolate DNA from regions of interest (ROIs) including fibrosis, normal duct,
normal parenchyma, and undefined ductal cells. Targeted next-generation sequencing was
used to detect mutations of KRAS, TP53, GNAS, and SMAD4. Overall survival (OS) and diseasefree survival (DFS) were reported.
Results: Twenty-six pCR cases with available tumor specimens were identified between 2008 and
2017. One to seven blocks were investigated for ROIs for each case. 332 DNA samples were
isolated from ROIs including 192 of fibrosis, 9 of the normal duct samples, 27 of normal
parenchyma, and 104 of undefined ductal cells. Mutations were detected in some but not all
samples. Neither normal parenchyma nor normal duct harbored any mutations. Eleven of 26
(42.3%) pCR cases were positive for a mutation of at least one cancer driver gene. One patient
died from postoperative hemorrhage was excluded from the survival analysis. The median OS
and DFS of the 25 pCR patients were 27 months and 26 months. Univariable logistic regression
analysis showed associations between adjuvant therapy (p=0.02), GNAS mutation (p=0.04) and
recurrence of pCR patients within three years from resection. Multivariable analysis showed that
adjuvant therapy is an independent risk factor for recurrence of pCR patients (p=0.04).
Univariable and multivariable Cox regression analysis of overall survival post surgery indicated
that age ≥ 60 years (p=0.04) and TP53 mutation (p=0.02) are independent adverse prognostic
factors for pCR patients.
Conclusion: This is the first report so far suggesting that somatic mutations existed even in PDAC
patients with pCR to neoadjuvant therapy, which could also be used to predict early recurrence
and reduced survival. The current regression evaluation system of PDAC to neoadjuvant therapy
needs to be re-assessed at a molecular level.

24. TEXTBOOK OUTCOME AS A NOVEL COMPOSITE QUALITY MEASURE IN PANCREATIC SURGERY: A
NATIONWIDE ANALYSIS
S van Roessel, TM Mackay, S van Dieren, GP van der Schelling, VB Nieuwenhuijs, K Bosscha,
E van der Harst, RM van Dam, MS Liem, S Festen, MW Stommel, D Roos, F Wit, IQ Molenaar,
VE de Meijer, IH de Hingh, HC van Santvoort, BA Bonsing, OR Busch, B Groot Koerkamp,
MG Besselink
Presenter: Stijn van Roessel MD, MSc | Amsterdam UMC
Background: Quality assurance programs are becoming increasingly popular in surgery but
require objective assessment of surgical outcome. Textbook Outcome (TO) is a multidimensional
measure, reflecting the ‘ideal’ surgical outcome. TO has shown to be a valuable indicator in
other surgical fields, but has so far never been used in pancreatic surgery.
Methods: Patients who underwent pancreatoduodenectomy (PD) or distal pancreatectomy
(DP) for all indications between 2014-2017 were evaluated. Data were obtained from the Dutch
Pancreatic Cancer Audit (DPCA), a mandatory nationwide registry. An international survey (24
experts, 10 countries, 4 continents) was conducted to reach consensus on the definition of TO in
pancreatic surgery. Univariable and multivariable logistic regression was performed to identify
predictors of TO. Between-hospital variation in TO rates were compared using observed-versusexpected rates, based on casemix-adjustment.
Results: Overall, 3341 patients were included, of whom 2633 (79%) underwent PD and 708 (21%)
underwent DP. Based on the survey (92% response rate), TO was defined by the absence of
postoperative pancreatic fistula, bile leak, postpancreatectomy hemorrhage (all ISGPS grade
B/C), severe complications (Clavien-Dindo grade III or higher), readmission and in-hospital
mortality. The overall proportion of patients that achieved TO was 60.3%; 58.3% for PD and 67.4%
for DP. On multivariable analysis, only class ASA 3 and 4 predicted a worse TO rate after PD (OR
0.59 [0.44-0.80] and OR 0.19 [0.04-1.02]), whereas a dilated pancreatic duct (>3mm) was
associated with an improved TO rate (OR 2.70 [2.05-3.57]). For DP, a benign/premalignant
diagnosis and the absence of neoadjuvant therapy was associated with a better TO rate (OR
1.48 [1.02 – 2.14] and OR 2.17 [1.03 – 4.59], respectively). When comparing institutions, the
observed-versus-expected rate for achieving TO varied from 0.70 to 1.50 per hospital after
adjustment for casemix.
Conclusion: Textbook Outcome is a novel quality measure in pancreatic surgery, based on
international consensus. The rate of TO varied considerably between pancreatic centers in the
Netherlands, supporting the need for quality assurance programs. TO offers a promising
multidimensional quality indicator for clinical auditing and in the comparison of institutions or
surgical registries.

25. SOCIAL AND EMOTIONAL WELL-BEING IN AN HPB SURGERY PATIENT POPULATION
TP Yeo, R Fogg, EP Kennedy, H Lavu, JM Winter, S Cannaday, CJ Yeo
Presenter: Theresa Yeo PhD | Thomas Jefferson University
Background: According to American Cancer Society statistics, 55,440 Americans will be
diagnosed with pancreatic cancer; 12,190 will have gallbladder cancer or other biliary cancers
in 2018. Incidentally-identified pancreatic cysts are present at rates that vary from 0.7% to 36.7%.
Few studies have examined the relationship between baseline health related quality of life
(HRQoL) measures and post-operative complications, and survival in pancreas, related cancers
and benign HPB disorders. This investigation sought to document baseline quality of life
parameters in a cohort of patients with HPB conditions and to assess for associations with social
and emotional support, tumor biomarkers and treatment complications.
Methods: This IRB approved, non-interventional quality of life investigation was conducted using
convenience sampling of individuals presenting for a new patient encounter at a large urban
NIH-designated cancer center specializing in HPB surgery. HRQoL data were collected
prospectively using the Brief Pain Inventory, Fact-Hepatobiliary and Facit-Fatigue scales. The
questionnaires were completed between January 2013 and March 2018. These tools measure
physical, social, emotional, functional and social well-being parameters, as well as pain and
fatigue severity and intensity. Data on symptoms, clinical parameters and outcomes were
collected from the electronic medical record. Patients who presented for an evaluation, but
who did not have a cancer (i.e. benign HPB condition) and those who were not deemed
eligible for surgery also completed these questionnaires and constitute comparison groups.
Results: Approximately 900 persons with a presumptive diagnosis of malignant or benign HPB
conditions (pancreas, bile duct, gallbladder, duodenal cancers, or pancreatic neuroendocrine
tumors, solid pseudopapillary neoplasms, IPMNs, pancreatic cysts, chronic pancreatitis and other
unusual conditions), completed the questionnaires. Of these questionnaires, more than 400 had
sufficient data for inclusion in the analysis. The sample was 84% Caucasian and 51% men with
average age of 64.5 years. Seventy-six percent of the respondents presented with a new
diagnosis; the most frequent being pancreatic cancer (55%), followed by pancreas cysts &
IPMNs (17%), PNETS (7%), other HPB cancers (6%) and chronic pancreatitis (5%). Overall baseline
HRQoL of the cohort was high as reported on the Fact-Hep, and fatigue bother scores and pain
severity and intensity levels were mild. However, social and emotional well-being were
significantly poorer in the HPB cancer group (p=.005) as compared to the benign disease group,
which also correlated with more baseline comorbid conditions. Pancreas cancer patients with
prior unrelated cancers had the poorest physical and emotional well-being scores. Mild pain
(48%), weight loss (38%), GI issues (38%), jaundice (33%), loss of appetite (27%) and fatigue (18%)
were the leading presenting symptoms. Twelve percent reported pre-existing depression,
anxiety, and addiction disorders. Eighty-four percent of the respondents were subsequently
scheduled for surgery.
Conclusion: Patients with HPB cancers suffer from poorer HRQoL, in particular with regard to
sadness, worry about death, family support, ability to enjoy life and nervousness, at the time of
their first visit to a HPB specialty clinic. Quality of life concerns continue to be an important but
often overlooked component of decision making regarding treatment options, potential risk of
complications and positive outcomes. Previous research indicates that social and emotional
well-being parameters improve in response to even small clinical improvements. Health care
providers should be attuned to assessing the appropriate HRQoL parameters in determining
which patients harbor unsuspected stress and need supportive intervention.

26. SYSTEMATIC REVIEW OF SURGICAL RESECTION OF PANCREATIC CANCER WITH SYNCHRONOUS
LIVER METASTASES IN THE ERA OF MULTIAGENT CHEMOTHERAPY
S Crippa, R. Cirocchi, MJ Weiss, CW Michalski, M Reni, CL Wolfgang, T Hackert, M Falconi
Presenter: Stefano Crippa MD, PhD | San Raffaele Scientific Institute
Background: Recent studies considered surgery as a treatment option for patients with
pancreatic ductal adenocarcinoma (PDAC) and synchronous liver metastases. The aim of this
study was to evaluate systematically the literature on the role of surgical resection in this setting
as an upfront procedure or following preoperative chemotherapy.
Methods: A systematic search was performed of PubMed, Embase and the Cochrane Library in
accordance with PRISMA guidelines. Only studies with patients with synchronous liver metastases
published in the era of multi-agent chemotherapy (after 2011) were considered, excluding those
with lung/peritoneal metastases or methacronous liver metastases. Median overall survival (OS)
was the primary outcome.
Results: Six studies with 204 patients were analyzed. The number of liver metastases was reported
in three studies: 52% of patients had one metastases, 17.5% two liver metastases and the
remaining 30.5% had three or more metastases.63% of patients underwent upfront pancreatic
and liver resection, 35% had surgery after preoperative chemotherapy and 2% had an inverse
approach (liver surgery first). 54.5% of patients undergoing surgery following neoadjuvant
therapy, underwent FOLFIRINOX as chemotherapy regimen. The radiological and biochemical
evaluation before and after chemotherapy was reported in three studies and a significant
decrease of CA 19.9 was required as a criteria for surgical exploration.Two studies defined the
radiological response to preoperative chemotherapy based on the RECIST criteria. 38 patients
(18.5%) did not undergo any liver resection since metastases disappeared after chemotherapy.
In the three studies considering a strategy based only on neoadjuvant treatment, the median
time from initial diagnosis to surgery ranged from 9.7 to 12 months. Postoperative mortality was
low (<2%). Median OS ranged from 7.6 to 14.5 months after upfront pancreatic/liver resection,
and from 39 to 56 months in those undergoing preoperative treatment.
Conclusion: In the era of multi-agent chemotherapy, upfront surgery does not offer a significant
survival advantage and PDAC patients with oligo metastases to the liver should undergo primary
chemotherapy. Surgical resection can be considered in selected patients with a clear and
prolonged biochemical and radiological response to neoadjuvant chemotherapy, as they
might benefit from subsequent resection. Prospective and multicenter studies are needed to
confirm this trend, and to better identify the criteria to properly select patients for this innovative
treatment, that currently still should not be considered as common clinical practice.

27. THE LAPAROSCOPIC APPROACH TO PANCREATICODUODENECTOMY IS COST NEUTRAL IN VERY
HIGH-VOLUME CENTERS
E Eguia, PC Kuo, P Sweigert, MC Nelson, GV Aranha, G Abood, C Godellas, MS Baker
Presenter: Emanuel Eguia MD, MHA | Loyola University Medical Center
Background: Little is known regarding the impact of minimally invasive approaches to
pancreaticoduodenectomy (PD) on the aggregate costs of care for patients undergoing PD.
Methods: We queried the Healthcare Cost and Utilization Project State Inpatient Database to
identify patients undergoing elective laparoscopic (LPD) or open (OPD)
pancreaticoduodenectomy in FL, MD, NY, and WA between 2014 and 2016. Multivariable
regression (MVR) was used to evaluate the association between surgical approach and rates of
postoperative complication, overall lengths of stay (LOS) and aggregate costs of care including
readmissions to 90 days following PD. Candidate variables were determined a priori using best
variable subsets and included: age, gender, insurance, race/ethnicity, Charlson comorbidity
index (CCI), pathology (benign vs. malignant), hospital PD volume broken to terciles (low: 127
PD/year) and overall LOS.
Results: 513 (10.8%) patients underwent LPD; 4,746 (89.2%) underwent OPD. On univariate
analysis, patients undergoing LPD had higher CCI (5 vs. 3, p<0.001) and rates of readmission (35%
vs. 30%, p=0.04), malignant pathology (89% vs. 76%; p<0.001), and aggregate costs of care
($41,669 vs. $37,580, p<0.02) than those undergoing OPD. On MVR adjusted for age, CCI,
pathologic diagnosis, and hospital volume, LPD was associated with a lower risk of prolonged
LOS (OR 0.77; 95% CI [0.61, 0.97]) but higher risk of readmission (OR 1.24; 95% CI [1.02, 1.51)
compared to OPD. Rates of perioperative morbidity and overall LOS for patients undergoing LPD
were identical to those for patients undergoing OPD. On MVR adjusted for age, pathology,
CCI, LOS, and volume, factors associated with being in the highest quartile for aggregate costs
of care included: male gender (OR 1.19; 95% CI [1.04, 1.37]), CCI (OR 1.07; 95% CI [1.03, 1.11]),
black race (OR1.41; 95% CI [1.12, 1.78]), Hispanic ethnicity (OR 1.90; 95% CI [1.50, 2.42]),
Medicare insurance (OR 1.28 95% CI [1.05, 1.55]), readmission (OR 4:44; 95% CI [3.87, 5.09]) and
low hospital volume (OR 2.46; 95% CI [1.97, 3.06]) compared to patients in lower quartiles of cost.
Patients undergoing LPD in low (+$9,390; 95% CI [$2,948, $15,831]) and moderate to high
(+$5,579; 95% CI [$1,783, $9,376]) volume centers had higher costs than those undergoing OPD in
the same centers. In very high-volume centers, aggregate costs of care for patients undergoing
LPD were identical to those undergoing OPD in the same centers (+$616; 95% CI [-$1,703,
$2,936])). (Table 1)
Conclusion: Rates of morbidity and overall LOS for patients undergoing LPD are statistically
identical to those undergoing OPD. At low to moderate and high-volume centers, LPD is
associated with higher aggregate costs of care relative to OPD whereas at very high-volume
centers LPD is cost neutral. This finding suggests that very high-volume centers develop
efficiencies of scale that mitigate costs inherent in the minimally invasive approach to PD.

28. NATIONWIDE ASSESSMENT OF A RISK-STRATIFIED DRAIN PLACEMENT STRATEGY DURING
PANCREATODUODENECTOMY USING THE MODIFIED FISTULA RISK SCORE
JM Cloyd, M Dillhoff, A Ejaz, A Tsung, TM Pawlik, D Xourafas
Presenter: Jordan Cloyd MD | The Ohio State University
Background: Recent studies on postoperative pancreatic fistula (POPF) prevention following
pancreatoduodenectomy (PD) have proposed omission of perioperative drains for
negligible/low-risk patients and early drain removal (≤POD3) for moderate/high-risk patients with
POD1 drain amylase levels ≤5000 U/L. We sought to validate this algorithm using a nationwide
cohort.
Methods: The ACS-NSQIP targeted pancreatectomy database from 2014-2016 was queried to
identify patients who underwent PD. Patients were initially stratified as negligible/low- or
intermediate/high-risk based on a previously validated modified fistula risk score (mFRS). First, the
impact of drain placement on relevant postoperative outcomes was assessed. Second, the
impact of early (≤POD3) versus late (≥POD4) drain removal was assessed among patients with
POD1 drain amylase levels ≤5000 U/L.
Results: Among 6730 patients undergoing PD, 3375 (50%) were high-risk and 3355 (50%) were lowrisk (Figure). Among high-risk patients, drain placement (n=3093, 92%) was associated with a
higher rate of POPF (26%vs16%, p=0.0003), clinically relevant (CR)-POPF (20%vs12%, p=0.0015),
and extended length of stay (LOS, 9vs7 days, p<0.0001), but less serious morbidity (27%vs33%,
p=0.0325). Among 719 high-risk patients with POD1 drain amylase ≤5000 U/L, early drain removal
(n=205, 29%) was associated with lower rates of POPF (3%vs18%, p<0.0001), CR-POPF (2%vs15%,
p<0.0001), serious morbidity (12%vs20%, p=0.0059) and hospital LOS (7vs8 days, p<0.0001).
Among low-risk patients, drain placement (n=2785, 83%) was associated with a higher rate of
POPF (11%vs6%, p=0.0006) and extended LOS (8vs7 days, p<0.0001), yet lower overall (25%vs31%,
p=0.0033) and serious (15%vs20%, p=0.0076) morbidity. Among 821 low-risk patients with POD1
drain amylase ≤5000 U/L, early drain removal (n=273, 33%) was associated with decreased rates
of POPF (1%vs6%, p=0.0030), CR-POPF (1%vs5%, p=0.0142), serious morbidity (7%vs12%, p=0.0513)
and LOS (6vs8 days, p<0.0001). On multivariate logistic regression, drain placement was
independently associated with an increased odds of CR-POPF (High: OR 1.72, 95% CI 1.18-2.51;
Low: OR 1.553, 95% CI 1.02-2.29) but a reduced incidence of serious morbidity (High: OR 0.71,
95% CI 0.54-0.93; Low: OR 0.71, 95% CI 0.56-0.90) among both high- and low-risk patients.
Similarly, early drain removal was independently associated with decreased odds of CR-POPF
(High: OR 0.17, 95% CI 0.06-0.45; Low: OR 0.33, 95% CI: 0.11-0.99) and serious morbidity (High: OR
0.55, 95% CI 0.33-0.90; Low: OR 0.60, 95% CI 0.35-1.04) among both high- and low-risk patients
with POD1 drain amylase ≤5000 U/L.
Conclusion: In this national cohort, the mFRS was unable to stratify patients relative to the need
for selective drain placement during PD. For both high- and low-risk patients, perioperative drain
placement was associated with increased rates of POPF, CR-POPF, and extended LOS but
decreased incidence of serious morbidity, while early drain removal among patients with POD1
drain amylase ≤5,000 U/L was associated with reduced POPF, CR-POPF, serious morbidity, and
extended LOS. These findings suggest that routine drain placement with early drain removal
based on POD1 drain amylase levels in all patients undergoing PD may represent an alternative
algorithm to a risk-stratified selective drain policy.

29. ROLE OF SURGICAL RESECTION IN THE ERA OF FOLFIRINOX FOR ADVANCED PANCREATIC
CANCER
Y Byun, H Kim, M Lee, YJ Choi, JS Kang, JR Kim, W Kwon, SW Kim, JY Jang
Presenter: Yoonhyeong Byun MD | Seoul National University Hospital
Background: One of the reasons for the dismal outcome of the treatment for pancreatic cancer
is that only few patients are diagnosed early enough for it to be resectable. Conroy et al.
reported the results of a highly effective fluorouracil plus leucovorin, irinotecan, oxaliplatin
(FOLFIRINOX) treatment in patients with metastatic pancreatic cancer that led to a major
change in the therapeutic paradigm. Recently, the number of attempts for active surgical
resection after downstaging of advanced lesions is increasing; however, the effects of
FOLFIRINOX, the role and timing of surgery after the FOLFIRINOX treatment, and the analysis on
prognostic factors is limited.
Methods: Patients pathologically diagnosed with advanced pancreatic cancer who received
the FOLFIRINOX chemotherapy at Seoul National University Hospital (SNUH) from January 2011 to
December 2017 were reviewed retrospectively. Among them, 342 patients were finally
appropriate for this study. All radiologic images were re-reviewed, the clinical stages was
reclassified as resectable, borderline resectable, locally advanced, and metastatic. According
to a regular multidisciplinary conference, each patients received FOLFIRINOX chemotherapy,
and after 4-6 cycles of treatment, they were performed CT. Each cases were classified
according to the RECIST criteria 1.1 for the assessment of a response. The eligibility criteria for
surgical exploration are as follows: patient’s willingness for surgery, response to neoadjuvant
treatment with the possibility of R0 resection, and radiologic control of distant metastasis with
normalized tumor marker.
Results: A total of 68 (19.9%) patients had borderline resectable pancreatic cancer (BRPC), 126
(36.8%) locally advanced pancreatic cancer (LAPC), and 148 (43.3%) metastatic pancreatic
cancer. Regarding the responsiveness to FOLFIRINOX treatment, PR was 18 (26.5%) in BRPC, 41
(32.5%) in LAPC, and 48 (32.4%) in metastatic stage according to the clinical stage. Those who
achieved SD was 45 (66.2%) in BRPC, 69 (54.8%) in LAPC, and 73 (49.3%) in metastatic stage. The
median survival period was significantly longer in the surgical group than in the nonsurgical
group in each clinical stage: BRPC, 33 vs. 14 (p=.011); LAPC, 27 vs. 15 (p=.002), and metastatic
pancreatic cancer, 34 vs. 13 months (p=.010). According to the response after the 4–6 cycles of
FOLFIRINOX treatment, the median survival was 20 months in PR, 16 months in SD, and 6 months
in PD. In particular, PR and SD did not show statistically significant differences (p=.511), but the
survival for PD was significantly poorer than for other two groups (p<.001, p<.001). According to
the further treatment in PR and SD, the median OS were 16 months in further FOLFIRINOX, 33
months in surgery, and 20 months in radiotherapy, which showed statistically significant
difference (p<.001). In addition, there was no statistically significant difference in the survival
outcome between the patients who underwent operation immediately after 4–6 cycles of
FOLFIRINOX treatment and more neoadjuvant FOLFIRINOX treatment (median OS, 33 vs. 32
months, p=.726). The patients who did not undergo the curative operation received more cycles
of FOLFIRINOX treatment, showing better survival outcomes (p<.001). In multivariate analysis,
metastatic stage (p=.020), PD after FOLFIRINOX (p<.001), and curative operation (p<.001) were
significant prognostic factors.
Conclusion: This study clearly showed that the surgical treatment greatly affects survival
outcomes in advanced pancreatic cancer treated with FOLFIRINOX, even for the metastatic
ones. Therefore, if the disease progression is controlled after FOLFIRINOX treatment in patients
with advanced pancreatic cancer, including metastatic stage, surgical resection should be
actively attempted to improve the survival outcome. As the tumor markers in our multivariate

analysis were marginally significant, it could be considered to evaluate the resectability. In order
to attempt curative resection, a factor that exerts great influence on the survival outcome, other
treatment modalities that were proven to be more effective, such as radiotherapy, should be
introduced. Future clinical studies are required to identify the optimal neoadjuvant regimens
and indications of surgical resection in advanced pancreatic cancer.

30. DEFINING THE SAFETY PROFILE FOR PERFORMING PANCREATODUODENECTOMY IN THE SETTING
OF HYPERBILIRUBINEMIA
B Chen, MT Trudeau, L Maggino, BL Ecker, LJ Keele, CM Vollmer
Presenter: Bofeng Chen BA | University of Pennsylvania
Background: Hyperbilirubinemia is a putative risk factor commonly observed in patients requiring
pancreatoduodenectomy (PD). Thus far, the literature regarding the danger of operating in the
setting of hyperbilirubinemia is equivocal. While relief of jaundice can be, and often is, achieved
through biliary stenting, this process is now well recognized to be associated with worse
outcomes – particularly infections. What remains undefined is at what specific level of bilirubin
there is an adverse safety profile for undergoing PD.
Methods: From 2004-2018, 803 PDs performed at a single institution were studied from a
prospectively collected database. Outcomes and resource utilization were compared across
the full spectrum of serum bilirubin as measured as a continuous variable using multivariable
generalized additive models with splice fitting. An optimal cutoff determination was based on a
nonnegative odds ratio and increasing curve slope. Subset analysis of groups below and above
the evident cutoff was conducted. Normal total bilirubin is defined as ≤1.2 mg/dL and mortality is
defined at 90-days. The Postoperative Morbidity Index (PMI) was calculated using the Modified
Accordion Severity system.
Results: Median bilirubin was 0.90 mg/dL, with normal total bilirubin present in 501 patients
(62.4%). Altogether, 379 patients (47.2%) had a diagnosis of pancreatic cancer, 368 (45.8%)
presented with jaundice, and 317 (39.5%) received a biliary stent. Outcomes included 90-day
mortality (20 patients, 2.5%), overall complications (Accordion grade 1-6, 541 patients, 67.4%),
severe complications (Accordion grade 3-5, 125 patients, 15.6%), pancreatic fistula (94 patients,
11.7%), and LOS (median = 8 days). Bilirubin was significantly associated with an increase in 90day mortality (p=0.043), cumulative number of complications (p<0.001), reoperation (p=0.010),
and LOS (p<0.001). The cutoff for mortality was discerned to be 13 mg/dL (Figure 1), with 44
patients (5.48%) above this threshold. Mortality below and above 13 mg/dL were 1.7% and
15.9%, respectively (p<0.001). PMI below and above the threshold were 0.188 and 0.298,
respectively, and PMI per complication were 0.294 and 0.438, respectively. Patients above the
threshold had significantly lower albumin (3.15 vs 3.85, p<0.001) and higher INRs (1.22 vs 1.09,
p=0.018). Multivariate analysis including these and other variables suggestive of mortality
confirmed that bilirubin ≥ 13 mg/dL, age, smoking status, estimated blood loss (EBL), and
pancreatic cancer histology were significant predictors of increased mortality. There was also a
positive relationship between increasing bilirubin and use of antibiotics and total parenteral
nutrition (TPN). Distinct bilirubin cutoffs for overall complication, severe complication, and
readmission were not evident, but thresholds for greater LOS and cumulative number of
complications occurred at 18 mg/dL.
Conclusion: A preoperative serum bilirubin value of 13 mg/dL demonstrates a threshold level
that increases mortality after PD. In the rare, but high-stakes, case of a patient with deep
jaundice above this level, normalization of bilirubin should be considered before proceeding to
surgery. These results define a point when direct operative intervention should be delayed in
order to optimize patients with hyperbilirubinemia who require PD.

31. MULTI-INSTITUTIONAL DEVELOPMENT AND EXTERNAL VALIDATION OF A NOMOGRAM TO
PREDICT RECURRENCE AFTER CURATIVE RESECTION OF PANCREATIC NEUROENDOCRINE TUMORS
A Pulvirenti, J He, L Landoni, N Jamieson, JF Chou, M Miotto, A Javed, M Gonen, A Pea, LH Tang,
C Nessi, S Cingarlini, MI D’Angelica, A Gill, TP Kingham, A Scarpa, MJ Weiss, VP Balachandran,
J Samra, JL Cameron, WR Jarnagin, R Salvia, CL Wolfgang, PJ Allen, C Bassi
Presenter: Alessandra Pulvirenti MD | University of Verona
Background: Among patients undergoing resection of pancreatic neuroendocrine tumors
(PanNETs), approximately 17% of experience disease recurrence. It is not established which
patients are at risk of recurrence, with no consensus on the optimal follow-up. Aim of this study
was to develop a predicting nomogram to estimate the risk of recurrence at 5 years after
curative surgery for localized G1/G2 PanNETs.
Methods: A multi-institutional database of patients with G1/G2 treated at Verona University
Hospital and Memorial Sloan Kettering Cancer Center was used to develop a nomogram to
estimate the rate of freedom from recurrence at 5-years after curative surgery. A second cohort
including patients treated at Johns Hopkins Hospital, Glasgow Royal Infirmary, and Royal North
Shore Hospital was used for nomogram validation. Prognostic factors were assessed by
univariate analysis using Cox regression model. The nomogram was internally validated with
bootstrapping and on an external cohort. The performance was assessed by concordance
index (c-index) and a calibration curve.
Results: The nomogram was constructed using a cohort of 632 patients. The median age was 56
years old, 68% tumor was G1, and the median follow-up was 51 months. Among survivors, we
observed 74 recurrences at the time of the study. Variables included in the nomogram were the
number of positive nodes, tumor size, Ki-67 and presence of vascular/perineural invasion. The
model had a c-index of 0.85 on the internal cohort improving the stratification provided by
AJCC/ENETS staging scheme (c-index 0.76 and 0.79 respectively). On the external The
performance of 328 patients, the c-index was 0.84.
Conclusion: We presented an externally validated nomogram that predicts the probability of
recurrence-free at five years after curative resection of PanNETs. This model improves risk
estimation by the current TNM staging systems. It may help physicians, and patients better to
understand the risk of recurrence and to develop personalized surveillance program.

32. IMMUNE MODULATION BY LIPOPOLYSACCHARIDE SUPPRESSES PANCREATIC CANCER
PROGRESSION
A Ferrantella, P Sharma, M Tarique, S Kurtom, V Sethi, B Giri, H Jacob, P Roy, S Lavania,
S Ramakrishnan, A Saluja, V Dudeja
Presenter: Anthony Ferrantella MD | University of Miami
Background: Despite preclinical studies demonstrating that an immune response can be
generated against pancreatic cancer, current immunotherapeutic strategies have not been
successful at changing the course of the disease. Thus, there is need to evaluate novel strategies
to elicit an anti-tumor response. In the current study, we evaluate the ability of bacterial
lipopolysaccharide (LPS) to provoke an immune response against pancreatic cancer in mice.
Methods: KPC pancreatic cancer cells were injected into the pancreata of C57BL/6 mice to
induce tumors that were subsequently resected. Following resection, the mice were randomized
to receive LPS (5mg/kg) or vehicle twice weekly by intraperitoneal injection and then followed
for cancer recurrence. In a separate experiment, KPC cancer cells were injected into the
spleens of C57BL/6 and Rag1-knockout mice to induce liver metastases. Following intra-splenic
injection, the mice were randomized to receive LPS (1mg/kg) or vehicle twice weekly. Liver
metastases were measured at the endpoint, and immunophenotyping was performed by flow
cytometry. Finally, subcutaneous tumors were induced using MC38 colon cancer and Braf-Pten
melanoma cell lines. The mice were randomized to receive either LPS or vehicle twice weekly,
and tumor volumes were serially measured.
Results: Treatment with LPS significantly reduced cancer recurrence following resection of
pancreatic tumors, and the median survival for the LPS-treated mice was more than double that
of the vehicle-treated mice. LPS treatment drastically suppressed liver metastasis in
immunocompetent C57BL/6 mice, but the effect of LPS was abrogated in the absence of the
adaptive immune system in Rag1-knockout mice that lack mature T and B cells. We observed
that, in addition to promoting the classically activated (M1) macrophage phenotype, there was
a significant reduction in the pro-tumorigenic myeloid-derived suppressor cell (MDSC)
populations, which are known to suppress T cell activity. LPS treatment decreased the growth of
colon cancer and melanoma, suggesting that this strategy can be effective in other cancers as
well.
Conclusion: Our findings demonstrate that LPS can stimulate the adaptive immune system to
suppress the progression of pancreatic cancer. Elucidating the mechanism by which this antitumor response is triggered by LPS, and possibly even other pathogen-associated molecular
patterns (PAMPs), could lead to identification of novel targets for activating the immune system
against cancer, either alone or in combination with contemporary immunotherapeutic
strategies.

33. IRREVERSIBLE ELECTROPORATION ACTS AS AN IN SITU VACCINE IN A MURINE PANCREATIC
CANCER MODEL
JS Shankara Narayanan, P Ray, A Miller, T Hayashi, SP Schoenberger, RR White
Presenter: Jayanth Shankara Narayanan PhD | University of California San Diego
Background: Most pancreatic cancer (PC) patients either present with metastatic disease or
develop distant metastatic disease despite treatment of localized disease. PC has only a
moderate mutational burden, which along with the notoriously immunosuppressive PC
microenvironment, contributes to its poor response to checkpoint inhibitor therapy. Irreversible
electroporation (IRE) is a non-thermal method of inducing cell death that is currently being used
clinically for selected patients with locally advanced PC. We hypothesize that IRE can induce an
in situ vaccination effect against PC which can then be augmented by combination
immunotherapy to achieve systemic anti-tumor immunity.
Methods: An immunocompetent mouse model of PC was established in male C57BL/6 mice
using the KPC-luc-4580 cell line, derived from a spontaneous tumor that developed in a male
LSL-KrasG12D/+; LSL-Trp53R172H/+; PDX1Cre/+; LSL-ROSA26 Luc/+ mouse. We utilized the ECM
830 square wave pulse generator to deliver IRE (100 sec pulses of electricity at 1500 V/cm using
a two-needle array probe, separated by 5 mm) to subcutaneous (SQ) tumors measuring 5-7 mm
in diameter. In addition to effects on local tumor growth, tumor microenvironmental changes
were analyzed using immunohistochemistry and flow cytometry. Tumor-specific mutations were
identified using exome and RNA sequencing and used to study tumor-specific T cell responses in
IRE-treated mice.
Results: IRE alone consistently produced complete regression of SQ KPC tumors in approximately
20%-30% of mice while 50% – 60% of mice remained tumor-free after surgical tumor resection.
However, when tumor-free mice from both groups were rechallenged with tumor cells injected
into the contralateral flank, 5/5 mice from IRE group prevented growth of the secondary tumors
in contrast to only 1/5 mice in the resection group (Figure). This confirmed that an adaptive antitumor immune response is induced after IRE, characterized by a significant increase in the tumor
infiltrating CD8+ cytotoxic T cells. Furthermore, these post-IRE CD8+ T cells were more reactive
against KPC tumor specific mutant neoantigen peptides than non-IRE CD8+ T cells, and
conferred protection against tumor challenge when adoptively transferred into
immunocompromised, tumor-naïve mice. Combining IRE with systemic anti-PD-1 antibody
therapy improved immune infiltration within the local tumor microenvironment significantly
compared to anti-PD1 alone (P<0.01). However, the best outcome was achieved by combining
IRE with anti-PD1 and TLR7 agonist (1V270) which induced complete tumor regression in 4/7 mice
with all of them demonstrating protective immunity against secondary tumor rechallenge. Most
significantly, this combination resulted in the complete elimination of the untreated concomitant
distant tumors in the group (abscopal effect), which IRE as a monotherapy failed to achieve. We
observed a significant decrease in immunosuppressive Myeloid Derived Supressor Cells MDSCs
(CD11b+, CD11c-, GR1+) at one week in the combination group. We also saw a profound shift
in the ratio of immunostimulatory M1 (MHC II+, CD206lo): immunosuppressive M2 (MHC II-,
CD206hi) macrophages in the combination group and a modest increase in CD8+ T cells with
IRE alone that was almost doubled in the combination.
Conclusion: Using an immunocompetent mouse model, we have shown that IRE, with
appropriate combination strategies, can achieve successful therapeutic systemic anti-tumor
immunity. IRE was more effective than surgical resection in producing systemic immunity. Local
delivery of 1V270 or other innate immune stimulators at the time of IRE would be highly feasible
and warrants clinical investigation (alone or in combination with checkpoint inhibition) as a way
to address micrometastatic disease. Ultimately, a clinical strategy combining IRE with agents

that target both the adaptive and innate immune systems will likely be necessary to prevent
recurrence in this recalcitrant disease.

34. CIRCULATING TUMOR CELL DYNAMICS ARE ASSOCIATED WITH OUTCOMES IN PANCREATIC
DUCTAL ADENOCARCINOMA: UPDATES ON THE PROSPECTIVE CLUSTER TRIAL
A Hasanain, AA Javed, VP Groot, AF van Oosten, G Gemenetzis, D Ding, JA Teinor, MJ Wright,
J Yu, LD Wood, RA Burkhart, JL Cameron, MJ Weiss, J He, CL Wolfgang
Presenter: Alina Hasanain MD | Johns Hopkins University School of Medicine
Background: Given the consistently poor long-term survival in patients with localized pancreatic
ductal adenocarcinoma (PDAC), there is a pressing need for better treatment strategies for this
disease. Precision medicine approaches have the potential to improve outcomes. However,
non-invasive biomarkers capable of providing longitudinal, real-time assessment of treatment
response will be required. Recently, circulating tumor cells (CTCs) have emerged as a promising
biomarker for PDAC. A prospective observational study on CTC dynamics, called the CLUSTER
trial, is underway at our institution, and the short-term results were reported at the 2018 American
Surgical Association. Herein, we present the updated results from this cohort.
Methods: The CLUSTER study is a prospective observational study of CTC dynamics in PDAC
(NCT02974764). The study enrolled a total of 200 patients, and 64 were excluded for various
reasons. A total of 136 with a confirmed diagnosis of PDAC underwent resection and were
included. Serial peripheral blood samples were collected; CTCs were isolated with the Isolation
by Size of Epithelial Tumor Cells (ISET; Rarecells) assay and identified and characterized using
immunofluorescence.
Results: The median age was 62 (interquartile range (IQR): 59-74) years and 65 (48%) patients
were female. Fifty-seven patients (41.9%) received chemotherapy prior to resection. The median
tumor size was 3.0 (IQR: 2.2-4.2) cm and 82 (60%) patients had nodal disease. A total of 565
samples were collected and analyzed. Two CTC subtypes were identified in this cohort:
epithelial CTCs (eCTCs) and epithelial/mesenchymal CTCs (mCTCs). At the time of preoperative
sampling, 132 patients (97.1%) had eCTCs and 92 patients (67.7%) had mCTCs. Total CTCs
(tCTCs) (11[6-15] vs. 7[3-10], p=0.007), eCTCs (9 [5-12] vs. 6[5-9], p=0.007), and mCTCs (2[1-3] vs.
1[0-2], p=0.034), were lower in patients who received neoadjuvant chemotherapy than in those
who were chemo-naïve at resection. Resection of the primary tumor led to a reduction of total
CTCs and subtypes (all p<0.001). The median length of follow-up of the patients was 15.5 (IQR:
9.4-20.9) months, and the median overall survival (OS) was 19.7 (IQR: 11.7-27.1) months. At the
time of last follow-up, 80 (58.8%) had recurrence of disease, and the median disease free survival
(DFS) was 13.3 (7.5- not yet reached) months. Presence of mCTCs was found to be significantly
associated with DFS (hazard ratio (HR): 1.88, 95%CI: 1.13-3.13, p=0.015). Longitudinal changes in
CTC number and proportion of subtypes were observed before recurrence. Interestingly, a
subset of patients had persistent CTCs 1 year beyond surgical resection in the absence of clinical
relapse.
Conclusion: The results of this follow-up of a large prospective trial of PDAC patients
demonstrates that CTC characteristics and dynamics are associated with patient outcomes. This
further reinforces the role of CTCs as a biomarker that can potentially be integrated into clinical
practice to allow for precision medicine approaches to treat patients with PDAC.

35. THE PRESENCE OF STEM CELL PHENOTYPE CIRCULATING TUMOR CELLS IN PANCREATIC CANCER
IS ASSOCIATED WITH AGGRESSIVE TUMOR BIOLOGY
AF van Oosten , AA Javed, A Hasanain, K Poruk, VP Groot, G Gemenetzis, D Ding, LD Wood,
JA Teinor, RA Burkhart, JL Cameron, MJ Weiss, J He, J Yu, CL Wolfgang
Presenter: Floortje van Oosten MD | Johns Hopkins University School of Medicine
Background: Recently, circulating tumor cells (CTCs) have emerged as a potential biomarker in
patients with pancreatic ductal adenocarcinoma (PDAC). It has been demonstrated that CTC
characteristics, including expression of epithelial, mesenchymal (transitional) and stem cell
markers (e.g. pan-CK, vimentin, aldehyde-dehydrogenase (ALDH)), correlate with patient
outcomes. It has been hypothesized that CTCs are potential seeds for metastasis; however, the
underlying mechanisms are poorly understood. The aim of this study was to stratify CTCs into
subpopulations based on the presence of a stem cell phenotype and compare patient
outcomes between populations.
Methods: Preoperative peripheral blood samples were collected from 56 patients undergoing
surgical resection for PDAC. CTCs were isolated through the Isolation by Size and Epithelial Tumor
(ISET; Rarecells) system. Immunofluorescence was used to characterize cells; epithelial CTCs
(eCTCs) expressing cytokeratin alone, transitional CTCs (trCTCs) co-expressing cytokeratin and
ALDH, stem cell CTCs (stem-CTCs) expressing ALDH alone, and patients without CTCs. Based on
the CTC-categories present, patients were stratified into four phenotypes. The transitional
phenotype included patients with either eCTCs and trCTCs, or trCTCs alone. Lastly, patients with
trCTCs alone, trCTCs and stem-CTCs, or those with eCTCs, trCTCs and stem-CTCs were included
in the stem cell phenotype. Differences in overall survival (OS) and disease free survival (DFS) for
each population were evaluated using Kaplan-Meier curves.
Results: A total of 56 patients were included in the study, of whom 13 (23%) did not have any
CTCs. Of the 23 patients (41%) included in the transitional phenotype cohort, 19 were found to
have trCTCs alone, and 4 had a combination of eCTCs and trCTCs. The remaining 20 (36%)
were included in the stem cell phenotype. This comprised five patients who had all three CTC
phenotypes, and 15 patients who were found to have both trCTCs and mCTCs. No patients in
the study population had eCTCs alone or stem-CTCs alone in their blood samples. There was no
difference in clinicopathological features between the groups (all p>0.05). Patients included in
the stem cell phenotype cohort were found to have a shorter OS compared to patients with no
CTCs (Median OS: 32.8 (interquartile range (IQR): 22.8-34.2) months vs. 14.0 (IQR: 8.8-20.2)
months, p=0.017). No significant difference was observed in the OS between the no CTC
population and transitional phenotype population (Median OS: 32.8 (IQR: 22.8-34.2) months vs.
23.5 (IQR: 13.8-39.9) months). The 2yr-OS of the no CTCs, transitional and stem cell cohorts was
66%, 47%, and 25%, respectively. Similar trends were observed for DFS. Patients in the stem cell
phenotype cohort were found to have a significantly shorter DFS compared to the no CTCs
cohort (Median OS: 29.2 (IQR: 12.6-30.1) months vs. 9.7 (IQR: 1.7-13.4) months, p=0.017). No
significant difference was observed in the DFS between the no CTCs population and the
transitional population (Median OS: 29.2 (IQR: 12.6-30.1) months vs. 14.4 (IQR: 8.1-24.7) months).
The 2 yr-DFS of the no CTCs, transitional and stem cell cohorts was 62%, 35%, and 9% respectively.
Conclusion: CTCs expressing a stem cell phenotype show a more aggressive tumor biology and
are correlated with worse OS and DFS. These results are consistent with the hypothesis that these
stem-CTCs are important for establishing distant metastases. The majority of failures in patients
with PDAC are due to metastatic relapse. The ability to characterize stem-CTCs may provide an
opportunity to develop systemic therapies targeting cells that drive systemic recurrence. Work is
underway to test this hypothesis.

36. OUTCOME OF PATIENTS WITH BORDERLINE RESECTABLE PANCREATIC CANCER IN THE
CONTEMPORARY ERA OF NEOADJUVANT CHEMOTHERAPY
AA Javed, MJ Wright, A Siddique, AB Blair, D Ding, RA Burkhart, MA Makary, JL Cameron,
A Narang, J Herman, L Zheng, D Laheru, MJ Weiss, CL Wolfgang, J He
Presenter: Ammar Javed MD | Johns Hopkins University School of Medicine
Background: Approximately, 20% of patients with pancreatic ductal adenocarcinoma have
resectable disease at diagnosis. Given improvements in locoregional and systemic therapies,
some patients with borderline resectable pancreatic cancer (BRPC) can now undergo
successful resection. The outcomes of patients with BRPC after neoadjuvant therapy remain
unclear.
Methods: A prospectively maintained single-institution database was utilized to identify patients
with BRPC who were managed at the Johns Hopkins Pancreas Multidisciplinary Clinic (PMDC)
between 2013 and 2016. BRPC was defined as any tumor that presented with radiographic
evidence of the involvement of the portal vein (PV) or superior mesenteric vein (SMV) that was
deemed to be technically resectable (with or without the need for reconstruction), or the
abutment (< 180° involvement) of the common hepatic artery (CHA) or superior mesenteric
artery (SMA), in the absence of involvement of the celiac axis (CA). We collected data on
treatment, the course of the disease, resection rate, and survival.
Results: Of the 866 patients evaluated at the PMDC during the study period, 151 (17.5%) were
staged as BRPC. Ninety-six patients (63.6%) underwent resection. Neoadjuvant chemotherapy
was administered to 142 patients (94.0%), while 78 patients (51.7%) received radiation therapy in
the neoadjuvant setting. The median overall survival from the date of diagnosis, of resected
BRPC patients, was 28.8 months compared to 14.5 months in those who did not (p < 0.001).
Factors associated with increased chance of surgical resection included lower ECOG
performance status (p = 0.011) and neck location of the tumor (p = 0.001). Forty-seven patients
with BRPC (31.1%) demonstrated progression of disease; surgical resection was attempted and
aborted in 12 patients (7.9%). Eight patients (5.3%) were unable to tolerate chemotherapy; six
had disease progression and two did not want to pursue surgery. Lastly, four patients (3.3%) were
conditionally unresectable due to medical comorbidities at the time of diagnosis due to
comorbidities and failed to improve their status and subsequently had progression of the
disease.
Conclusion: After initial management, 31.1% of patients with BRPC have progression of disease,
while 63.6% of all patients successfully undergo resection, which was associated with improved
survival. Factors associated with increased likelihood of surgical resection include lower ECOG
performance status and tumor location in the neck.

37. PREDICTIVE VALUE OF CYTOKINE PROFILES FROM FINE NEEDLE ASPIRATES FOR THE DIAGNOSIS
OF PANCREATIC DUCTAL ADENOCARCINOMA
PW Underwood, MH Gerber, D Delitto, K Nguyen, S Han, JG Trevino, RM Thomas, WE Gooding,
SJ Hughes
Presenter: Patrick Underwood MD | University of Florida
Background: Endoscopic ultrasound with fine needle aspiration (FNA) is a primary modality for
tissue acquisition and diagnosis in patients with pancreatic ductal adenocarcinoma (PDAC) but
fails to provide adequate tissue for a diagnosis in ~25% of patients. Thus, many patients may
require additional biopsy attempts, undergo resection without definitive diagnosis, and/or face
exclusion from clinical trials. We hypothesized that soluble protein concentrations from a FNA
biopsy can differentiate PDAC from benign conditions.
Methods: Tissues were collected from resected surgical specimens from 82 patients with PDAC,
27 patients with pancreatitis, and 50 patients with other benign pancreatic pathology. FNA was
performed on resected specimens in a subset of these patients (41 PDAC, 6 pancreatitis, and 6
other benign pancreatic pathology). Homogenates were made from both whole tissue and FNA
samples and subsequently were analyzed for soluble cytokines using a 41-plex protein assay and
normalized to total protein. Data were then logged and standardized for a mean of 0 and
standard deviation of 1. Statistical analyses were performed to assess for cytokines that discern
PDAC.
Results: The mean protein concentration obtained by FNA was 10.4 mg/ml and 30.6 mg/ml for
22-gauge and 19-gauge needles (p = 0.03), respectively. The mean protein concentration in
tissue homogenates was 1.49 mg/ml in PDAC, 1.46 mg/ml in pancreatitis, and 2.65 mg/ml in
other benign tissue. To distinguish PDAC from both pancreatitis and benign tissue, variable
importance was evaluated by area under the ROC curve (AUC) analysis for each of 31 analytes
with complete data. Of these 31 proteins, 8 had an AUC of >0.80 with the AUCs for IL-1RA, MIP1B, MDC and IP-10 exceeding 0.90. A recursive partitioning model based on four of the analytes
IL-1RA, IL-12 p70, EGF, and IL-12 p40, classified the three tissue types (PDAC, pancreatitis, or
benign pathology) with 84.5% accuracy (Figure 1). An IL-1RA level >0.076 was seen in 70 of the
PDAC samples and only 3 benign samples. On the other hand, low IL-1RA along with IL-12 p70
<0.404, was observed predominantly in benign tissue. When distinguishing between PDAC and
non-cancer tissues, recursive partitioning based on splitting only IL-1RA provided an accuracy of
89.4% and specificity of 96%; correctly predicting 70/84 PDAC cases and 74/77 benign cases. A
penalized logistic regression model had a re-substitution classification accuracy of 95% for
distinguishing PDAC from non-cancer tissues.
Conclusion: Taken together, these data demonstrate that analysis of soluble proteins obtained
by FNA has the potential to differentiate PDAC from non-malignant pancreatic tissue. A clinical
trial designed to prospectively validate these data and assess value in the setting of a nondiagnostic FNA is warranted.

38. PANCREATIC FLUID INTERLEUKIN-1B COMPLEMENTS PROSTAGLANDIN E2 AND SERUM CA19-9 IN
PREDICTION OF INTRADUCTAL PAPILLARY MUCINOUS NEOPLASM DYSPLASIA
RE Simpson, MT Yip-Schneider, KF Flick, H Wu, CL Colgate, CM Schmidt
Presenter: Rachel Simpson MD | Indiana University School of Medicine
Background: Distinguishing between high- and low-risk intraductal papillary mucinous neoplasms
(IPMN) is an important but challenging task. Two inflammatory mediators in pancreatic cyst fluid,
interleukin-1β (IL-1β) and prostaglandin E2 (PGE2), have been individually suggested as
indicators of IPMN dysplasia. We sought to determine if IL-1β and PGE2 together with serum
CA19-9 could better predict high-grade (HGD) and invasive IPMN.
Methods: Pancreatic cyst fluid (n=92) collected at the time of endoscopy or surgery (2003-2016)
was analyzed for PGE2 and IL-1β by ELISA. Patients underwent surgical resection with pathologyproven IPMN. Threshold values of PGE2 (>1100pg/mL), IL-1β (>20pg/mL), and serum CA 19-9
(>36U/mL) were used to calculate predictive metrics. Biomarker levels were compared using
Wilcoxon rank-sum test and receiver operating characteristic curve analysis.
Results: Levels of IL-1β were higher in HGD/Invasive-IPMN (n=42) compared to Low/ModerateIPMN (n=37) (median:range 54.6: 0-2671 vs. 5.9: 0-797pg/mL; P<0.001; AUC 0.766). Similarly, PGE2
was higher in HGD/Invasive-IPMN (n=45) compared to Low/Moderate-IPMN (n=47)
(median:range 1790: 20-15180 vs. 140: 10-14630pg/mL; P<0.001; AUC 0.748). Presence of
elevated PGE2 AND IL-1β (AUC 0.79) provided greater Specificity (89%) and equal PPV (82%)
compared to IL-1β alone for HGD/Invasive-IPMN. Elevated serum CA19-9 AND PGE2 AND IL-1β
provided 100% Specificity and PPV for HGD/Invasive-IPMN.
Conclusion: Cyst fluid PGE2, IL-1β, and serum CA19-9 are complementary in optimizing
Specificity and PPV for detection of HGD/Invasive-IPMN, allowing clinicians to be more certain of
the presence of a high-risk lesion requiring resection. These biomarkers may serve as the
beginning of a panel of markers to predict IPMN dysplasia.

39. QUALITY OF LIFE AND GLOBAL HEALTH AFTER PANCREATIC SURGERY IS CONSISTENT WITH THE
GENERAL POPULATION: THE LONG-TERM OUTLOOK FROM 9 YEARS
MD Kluger, I Rossmer, K Shaw, V Rosario, BA Schrope, JA Chabot
Presenter: Michael Kluger MD, MPH | Columbia University
Background: Pancreatic surgery is increasingly performed for prophylaxis in otherwise healthy
individuals. Informed consent requires that patients understand the possible and probable longterm consequences of surgery. There is a scarcity of such information, as most quality of life and
health surveys are completed soon after recovery.
Methods: Only patients surviving greater than 5 years from pancreatic surgery as of January 2014
for benign or malignant indications were administered validated instruments (EORTC-QLQ-C30,
EORTC-QLQ-PAN26, ADDQoL) and one designed to query specific information about
hospitalizations, operations, nutrition and diabetes management following surgery. Patients
were accrued from a prospectively maintained institutional database. Instruments were scored
according to their manuals, and scores compared with demographic, peri-operative, health
and behavioral variables. Patients operated for pancreatitis were excluded. 64 consented
individuals completed all surveys. 55% were female, 80% were Caucasian, and the median age
at surgery was 65.7 years (IQR:56.4,70.1).
Results: The median follow-up from surgery was 9.3 years (IQR:8.7,9.9). 44% underwent a
Whipple, 28% a distal, 17% a total and 11% a central. 48% had cystic neoplasms, 39%
adenocarcinoma and 13% neuroendocrine tumors. 84% had greater than a high school
education, 89% were married/widowed, and only 6% were on disability. 19% of patients not
having a total pancreatectomy developed diabetes following surgery, of which 40% were insulin
controlled. 9% developed DM-related complications. QLQ scores range from 0-100, with 100
indicating best quality of life, health or function. For symptom scales, 0 indicates the best score.
The median QLQ-C30 global quality of life/health score was 75 (IQR:67,92) and was not
significantly different by operation (p=0.84), pathology (p=0.89), difficulty maintaining weight
(p=0.98), nutritional supplement requirements (p=0.12), enzyme replacement therapy (p=0.35),
or diabetes (p=0.79). The median QLQ-C30 functional scale was 88 (IQR:82,93), and symptom
scale score was 13 (IQR:6,23). On the QLQ-PAN-26, the median abdominal/back pain symptom
score was 8 (IQR:0,17), median score combining flatulence, BM frequency and urgency
symptoms was 33 (IQR:11,44), the median score combining food and drink restrictions was 8
(IQR:0,17). None of the QLQ scores were significantly affected by Clavien III/IV complications.
For patients with diabetes, the ADDQol quality of life score was very good (IQR:excellent,good)
on a 7 point scale (excellent to extremely-bad), yet they felt their life would be much better
(IQR:very-much-better, little-better) on 5 point scale (very-much-better to worse). The average
weighted impact score of diabetes on patients’ lives was -1(IQR:-3,-1), scaled -9(maximumnegative-impact-of-diabetes) to +3(maximum-positive-impact-of-diabetes). There were no
significant differences in these scores whether diabetes developed before or after surgery
(p=0.72), or whether a total pancreatectomy was performed (p=0.5).
Conclusion: At a median of 9 years from pancreatic surgery for benign or malignant conditions,
the global health and quality of life according to the widely used EORTC-QLQ-C30 was 75. This
is similar to reference values pooled across six European studies used as general population
references (Hinz et al. Acta Oncologica 2014;53(7): 958-965). For diabetics, ADDQol scores were
also similar to cohorts of patients with diabetes. Quality of life and health scores were not
significantly affected by demographics, peri-operative complications or other social variables.
This relatively large, long-term outlook of patients undergoing pancreatic surgery demonstrates
quality of life and health to be similar to that reported in the general population. This is

reassuring, given the changes in exocrine, endocrine and digestive function attributed to
pancreatic surgery.

40. COMPREHENSIVE GENOMIC PROFILING OF PANCREATIC CANCER TUMOR SPECIMENS: IS MORE
BETTER?
AN Krepline, M Aldakkak, KK Christians, B George, PS Ritch, WA Hall, BA Erickson, DB Evans, S Tsai
Presenter: Lindsay Bliss MD, MPH | Medical College of Wisconsin
Background: Comprehensive Genomic Profiling (CGP) is increasingly used to identify somatic
alternations that have prognostic and/or predictive relevance. The predictive value of CGP in
pancreatic cancer is unknown.
Methods: Surgical specimens from patients treated with neoadjuvant therapy for pancreatic
cancer sent to Caris Life Science for CGP were identified from 2016-2017. Genetic variants
identified by Next Generation Sequencing (NGS) were classified as benign (B), likely benign (LB),
variant of unknown significance (VUS), likely pathogenic (LP), or pathogenic (P). Somatic
variants with a potential therapeutic target were identified from the company’s molecular
profiling report.
Results: The commercial testing consisted of either a 472-gene or 46-gene NGS panel. Of the
472 genes only 9 (1.9%) genes had actionable targeted agents: ATM, BRAF, BRCA1, BRCA2, cKIT, Her2/Neu, PDGFRA, PIK3CA, and RET. Genomic testing using the 472-gene panel was
completed in 49 patients. Of the 472 genes tested, 80 (16.0%) genes had at least one variant
identified: 3 (0.6%) B, 20 (4.2%) LB, 65 (13.8%) VUS, 3 (0.6%) LP, 13 (2.8%) P. LP or P variants were
identified in 14 (3.0%) genes (Table 1). Available targeted therapy was identified for 4 (0.8%)
genes involving the homologous recombination DNA repair pathway (BRCA1, BRCA2, ATM) and
1 (0.2%) gene involving the mTOR (PIK3CA) pathway. Of the patients identified with an
actionable variant, no patient had more than one actionable variant. Based on NGS results, the
most commonly recommended therapy was a platinum agent (n=12, 24.4%). Off-label
treatments recommended by the NGS profiling included everolimus in 1 (2.0%) patient,
mitomycin-C in 3 (6.1%), olaparib in 3 (6.1%), and temsirolimus in 1 (2.0%). One patient had both
the 472-gene and 46-gene panel was completed from the same surgical specimen. Discordant
results were identified in 3 genes: KRAS and TP53 P variants were identified on the 46-gene panel
but not on the 472-gene panel and a JAK2 PB variant was identified on the 472-gene panel but
not the 46-gene panel.
Conclusion: Using a 472-gene panel, only 3.0% of genes had a LP or P variant in patients with
localized pancreatic cancer. Among the 49 patients, actionable variants were identified in 13
(26.5%). Platinum agents were the most common targeted agent identified. Further studies are
needed to evaluate the cost-effectiveness of using NGS for pancreatic cancer, as the
molecular profiling reports are unlikely to change therapy.

41. THE IMPACT OF PATHOLOGIC COMPLETE RESPONSE ON SURVIVAL IN PANCREATIC DUCTAL
ADENOCARCINOMA
NM Sell, GC Lee, CR Ferrone, CF del Castillo, AL Warshaw, LS Blaszkowsky, KD Lillemoe, M Qadan
Presenter: Naomi Sell MD, MHS | Massachusetts General Hospital
Background: Multimodal treatment, including total neoadjuvant therapy, has resulted in
prolonged survival in the treatment of pancreatic ductal adenocarcinoma (PDAC). Small
studies have shown improved outcomes among those who have a pathologic complete
response (pCR) after neoadjuvant therapy followed by surgical resection. We sought to
evaluate the impact of pCR on overall survival (OS) of these patients through use of a large
national database.
Methods: The National Cancer Database (NCDB) was utilized to retrospectively study patients
diagnosed with PDAC from 2004-2014. A pCR was defined as no tumor identified in the
pancreas or associated lymph nodes by final pathology following surgical resection. A near
complete response (nCR) was defined pathologically as a primary tumor less than 1cm without
lymph node metastases. The primary outcome measured was OS.
Results: A total of 5,364 patients with PDAC underwent neoadjuvant chemotherapy and/or
radiation followed by pancreatectomy. Forty-one patients had a pCR (0.8%), 54 (1%) had a
nCR, and the remaining 5266 (98.2%) had an incomplete response (iCR; Table 1). Patients with a
pCR had a median OS of 43 months compared with 24 months for nCR and 23 months for iCR
(p<0.0001). A pCR was the only variable associated with an improved OS on adjusted Cox
regression. While there were no significant differences in the median time from diagnosis to
either chemotherapy or radiation among the groups, the pCR group had a significantly longer
interval from diagnosis to surgery (195 days pCR vs. 157 days nCR vs. 139 days iCR; p=0.0001).
Conclusion: For patients who are diagnosed with PDAC and undergo neoadjuvant treatment
followed by surgical resection, achieving a pCR is associated with improved OS when
compared to those with residual tumor within the specimen. Interestingly, an association
between nCR and improved survival was not observed.

42. ENDOSCOPIC ULTRASOUND-GUIDED CELIAC GANGLION RADIOFREQUENCY ABLATION VERSUS
CELIAC PLEXUS NEUROLYSIS FOR PALLIATION OF PAIN IN PANCREATIC CANCER: A RANDOMIZED
CONTROLLED TRIAL
JY Bang, B Sutton, RH Hawes, S Varadarajulu
Presenter: Ji Young Bang MD, MPH | Florida Hospital Orlando
Background: Although frequently performed, the efficacy of endoscopic ultrasound-guided
celiac plexus neurolysis (EUS-CPN) for palliation of pain in pancreatic cancer is suboptimal.
Recently, endoscopic ultrasound-guided radiofrequency ablation (EUS-RFA) has been proposed
as a palliative treatment option for pancreatic neoplasms. We performed a single-blind,
randomized trial to compare the effectiveness of EUS-CPN and EUS-RFA for palliation of pain in
pancreatic cancer.
Methods: Patients with abdominal pain due to locally advanced or metastatic pancreatic
cancer underwent EUS-CPN (n=14) or EUS-RFA (n=12). EUS-RFA was performed using a 1Fr
monopolar probe passed via a 19G FNA needle, by targeting the area of celiac plexus or
visualized ganglia. Primary outcome was pain severity as measured by the European
Organization for Research and Treatment of Cancer (EORTC) pancreatic cancer-specific (QLQPAN26) questionnaire administered pre-treatment and at 2 and 4-weeks post-treatment.
Secondary outcome measures were comparison of quality of life as determined by PAN26 and
C30 (core cancer) questionnaires and opioid analgesia use between the two groups.
Results: Both the pancreatic cancer-specific (49.0 vs. 57.0, p<0.001) and core cancer (51.9 vs.
64.4, p=0.032) questionnaires revealed less pain for EUS-RFA over EUS-CPN. Also, EUS-RFA cohort
experienced significantly less severe gastrointestinal symptoms, were able to plan more for the
future (50.1 vs. 68.5, p=0.003), and had better emotional functioning (75.8 vs. 54.3, p<0.001)
compared to the EUS-CPN group.
Conclusion: Compared to EUS-CPN, EUS-RFA provided more pain relief and improved the quality
of life for patients with pancreatic cancer.

43. SIMULATED VOLUME-BASED REGIONALIZATION OF PANCREATECTOMY PROCEDURES: IMPACT
ON SPATIAL ACCESS TO CARE
ZV Fong, G Jin, DA Hashimoto, AB Haynes, N Perez, C Fernandez-del Castillo, M Qadan,
CR Ferrone, AL Warshaw, KD Lillemoe, LN Traeger, DC Chang
Presenter: Zhi Ven Fong MD, MPH | Massachusetts General Hospital
Background: Policies to regionalize complex procedures to high-volume centers are being
considered. While this may improve outcomes, the impact on patient access is unknown. This
study simulates the regionalization of pancreatectomies to assess impact on spatial access to
care in terms of patient and family driving times.
Methods: Patients undergoing pancreatectomies from 2005 to 2014 were identified from
California’s statewide administrative database. Round-trip driving times between patients’ home
ZIP code and hospital addresses were calculated via Google Maps. Simulated regionalization
was performed by eliminating hospitals performing <20 pancreatectomies/year, and reassigning
patients to the next closest hospital that satisfied the volume threshold. Subset analyses were
performed for New York and Medicare patients to assess for influence of geography and
insurance coverage, respectively.
Results: Of 13,317 pancreatectomies performed, 6335 (47.6%) were done by hospitals with <20
cases/year. Patients traveled a median of 49.8 minutes (IQR 30.8-96.2) at baseline. An accessrestriction policy would increase median round-trip driving time by 24.1 minutes (IQR 4.5-53.5,
Figure). Population mortality rates were estimated to decrease from 4.3% to 2.8% (p<0.001).
Affected patients were more likely to be racial minorities (44.6% vs 36.5% of unaffected patients,
p<0.001) and uninsured (16.7% vs 10.2% of unaffected patients, p<0.001). Sensitivity analyses
revealed a 17.8 minutes increment for patients in NY (IQR 0.8-47.4), and 27.0 minutes increment
for Medicare patients (IQR 6.2-57.1).
Conclusion: A policy that limits access to low-volume pancreatectomy hospitals will increase
round-trip driving time by 24 minutes for patients and their caregivers; while population mortality
rates may improve by 1.5%. Racial minorities and the uninsured would be most affected.

44. PATHOLOGY HAS THE LAST WORD - PANCREATIC FIBROSIS IS A BETTER PARAMETER FOR
PREDICTION OF PANCREATIC FISTULA THAN TEXTURE - A RETROSPECTIVE ANALYSIS FROM THE
RECOPANC TRIAL
E Petrova, S Timme, L Bolm, M Werner, T Keck, P Bronsert, U Wellner
Presenter: Ekaterina Petrova MD | University Clinic Schleswig-Holstein (UKSH) Campus Lübeck,
Germany
Background: Postoperative pancreatic fistula (POPF) is the Achilles heel of pancreatic surgery.
Pancreatic texture, as assessed by the surgeon, has been identified as the strongest predictor of
POPF in many studies. However, texture is a subjective parameter with no proven reliability or
internal or external validity. Therefore a more objective parameter is needed for exact risk
stratification in pancreatic surgery. The aim was to evaluate fibrosis at the pancreatic cut margin
as an alternative parameter.
Methods: The RECOPANC trial was conducted as a monitored multicenter prospective trial.
Pancreatic fibrosis was assessed retrospectively from H&E stained tissue slides of the pancreatic
cut margin collected centrally during conduct of the RECOPANC trial. Fibrosis was graded from
0 (no fibrosis) to III (severe fibrosis). Predictive value of fibrosis grade and pancreatic texture with
regard to POPF of grade B/C was assessed by univariable and multivariable statistical modeling
in R software.
Results: Fibrosis grading showed strong interrater reliability (kappa=0.74) and correlated positively
with hard pancreatic texture (p<0.05). In univariable analysis, area under the curve (AUC) for the
prediction of POPF B/C was higher for fibrosis grade than for pancreatic texture (0.71 vs 0.59). In
multivariable analysis, the following predictors were selected by elastic net regression: sex,
surgeon volume, main pancreatic duct diameter and fibrosis. The final multivariable model
reached an AUC of 0.78 with PPV and NPV of 0.38 and 0.92.
Conclusion: Pancreatic fibrosis grade at pancreatic cut margin can substitute assessment of
pancreatic texture and is a more objective and reliable parameter. Future studies might use
fibrosis grade for risk stratification in pancreatic surgery.

45. PREDICTORS OF SAME-ADMISSION CHOLECYSTECTOMY IN MILD, ACUTE, BILIARY PANCREATITIS
A Shmelev, SC Cunningham
Presenter: Steven Cunningham MD | Saint Agnes Hospital
Background: Acute pancreatitis (AP) carries a 20-30% early readmission rate, and delay in
cholecystectomy has been recognized as an important risk factor for readmissions. Therefore,
current guidelines recommend same-admission CCY (SA CCY) for mild biliary pancreatitis. We
aimed to determine factors, affecting decision to perform or not perform CCY before discharge.
Methods: All nonpediatric, nontrauma, primary admissions for mild, acute, biliary pancreatitis
were pooled from NIS 2000-2012 (n=511,467). We excluded cases with ICD codes for chronic
pancreatitis, pancreatic masses, alcohol-related disorders and hypertriglyceridemia, acute
cholecystitis, as well as codes indicative of AP-related organ dysfunction or complications. A
logistic regression model was built based on selected demographic and hospital-level
predictors, as well as ICD codes associated with performing SA CCY. Additionally, seasonal and
trend analysis of SA CCY rates was conducted.
Results: The rate of SA CCY in the U.S. varied from 20% (Vermont) to 55% (Alaska), with a
nationwide mean of 40.5%. Major predictors of SA CCY were the presence of codes for chronic
cholecystitis (odds ratio [OR], 26.9; 95% confidence interval [CI], 26.4–27.4), and the presence of
ventral or umbilical hernias (OR, 5.69; CI 5.0–6.4). Increased age (OR, 0.986; CI 0.985–0.986) and
Charlson comorbidity score (OR, 0.921; CI 0.916–0.927), as well as male gender (OR, 0.87; CI
0.85–0.88), presence of dementia (OR, 0.72; CI 0.68–0.76), chronic comorbidities (OR, 0.55; CI
0.52–0.58) or ostomies (OR, 0.50; CI 0.44–0.57) decreased likelihood of SA CCY. Compared to
African-Americans, patients who were Caucasian, Asian, and Hispanic were all significantly
more likely to have SA CCY (ORs, 1.22, 1.20, 1.29; CIs 1.16– 1.26, 1.15–1.26, and 1.25–1.34),
respectively. Medicare beneficiaries, compared to self-pay patients, had the least likelihood of
undergoing SA CCY. Urban teaching hospitals were 1.92 times, and urban non-teaching 1.51
times, more likely to perform SA CCY, compared to rural hospitals. This effect was independent
of location (state) of the hospital: South region hospitals were 1.69 times more likely to perform
SA CCY, compared to Northeast hospitals. Large hospital size also was independent predictor or
SA CCY. Nationwide rates of SA CCY increased from 36% in 2000 to 43% in 2006 and remained in
41-42% range since then. No well-defined seasonal variation in SA CCY rates was detected.
Conclusion: Current adherence to guidelines in performing SA CCY for mild acute biliary
pancreatitis remains inadequate. Observed strong association of codes for chronic biliary
pathology and abdominal wall hernias could represent intraoperative or pathology findings, but
can also be interpreted as desire to operate for both AP prevention and to take care of chronic
cholecystitis or hernias. Older patients with chronic comorbid conditions are less often selected
for SA CCY. With higher volume and experience, large teaching hospitals perform more SA CCYs
than small rural facilities. Interestingly, hospital region was significantly and independently
associated with rates of SA CCY, a finding which needs further study.

46. INTERLEUKIN 4 RECEPTOR SIGNALING MEDIATES A REGENERATIVE RESPONSE IN THE DUCTAL
EPITHELIUM IN RESPONSE TO PANCREATITIS
KN Von Alt, M Mino-Kenudson, KD Lillemoe, C Fernández-Del Castillo, AL Warshaw, AS Liss
Presenter: Kate Von Alt BS | Massachusetts General Hospital
Background: The response of the intrapancreatic ductal system to inflammatory injury is poorly
understood. IL-4 and IL-13 have been shown to promote epithelial cell proliferation in the
intestine and bronchi, respectively. The signaling of these two cytokines is mediated by
interleukin 4 receptor alpha (IL-4Rα). In this study we investigate the role of IL-4Rα in the
regeneration of the ductal epithelium of the intrapancreatic biliary ducts after injury.
Methods: An acute model of pancreatitis was induced in 6-7 week-old B6129 (WT) and IL-4Rα-/mice by eight hourly injections of cerulein (50 mg/kg) every other day for 7 days. Pancreata
were harvested 1, 4, 8, and 15 days after injury. Immunohistochemical analyses were performed
employing antibodies specific to ductal cells (cytokeratin 19) and a marker of proliferation
(Ki67). Proliferative index quantified as the proportion of ductal cells that stained for Ki67. A twotailed student t-test was used to determine significance (p= 0.05).
Results: Non-injured mice exhibited a relatively low proliferative index of 16.1% in the common
channel, and 19.3% in the intrapancreatic biliary duct. in response to pancreatitis, ductal
epithelial proliferation in the common channel increased to 23.8% by day 1, and 33.2% (p =
0.018) by day 4 post-injury. Proliferation remained elevated until day 15. Similarly, proliferation
within the intrapancreatic biliary duct increased over time, although with delayed kinetics
compared to the common channel. Proliferation remained unchanged at 18.5% on day 1 postinjury but increased to 30.4% by day 4 and 35.4% (p = 0.007) by day 15. To investigate whether IL4Rα contributes to proliferation in the intrapancreatic biliary ductal system, we employed mice
deficient in this receptor (IL-4Rα-/-). Similar to WT mice, non-injured IL-4Rα-/- mice exhibited a
proliferation index of 10.6% in the common channel and 11.8% in the intrapancreatic biliary
duct. However, in contrast, a dramatic reduction in epithelial proliferation was observed upon
injury. The proliferative index of the common channel decreased by day 1 post-injury (6.8%, p =
0.041), continued to decrease until day 4 (3.5%, p = 0.002), and maintained a significant
reduction in proliferation through day 15. The proliferative index of the intrapancreatic biliary
duct exhibited a stepwise decrease as well, decreasing to 4.3% by day 4 (p = 0.017) which was
maintained through day 15 post-injury.
Conclusion: Increased epithelial proliferation of the intrapancreatic ductal system of WT mice
reveals the regenerative response of the epithelium after injury. Significantly decreased
proliferation in mice lacking the IL-4Rα suggests an important role for cytokine signaling in
maintaining the protective epithelial barrier of the intrapancreatic ductal system after
pancreatitis.

47. LOCAL AND SYSTEMIC EFFECTS OF AGING ON ACUTE PANCREATITIS
AMM Coelho, MCC Machado, SN Sampietre, F Pinheiro-Silva, JEM Cunha, LAC D’Albuquerque
Presenter: Marcel Machado MD | University of Sao Paulo School of Medicine
Background: Acute pancreatitis (AP) in elderly patients in spite of similar occurrence of local
complications is followed by a substantial increase in morbidity and mortality rates. Aging
process has been found to influence the course and outcome of AP. The mechanisms
underlying this age related vulnerability remain unknown. The aim of this study was to evaluate
the local and systemic effects of aging on severity of AP in an experimental rat model in elderly
animals
Methods: . AP was induced in Wistar rats by intraductal 2.5% taurocholate injection and divided
into 2 experimental groups: Young (3 month old) and Aged (18 month old). Two and 24 hours
after AP induction blood samples were collected for determinations of amylase, AST, ALT, urea,
creatinine, glucose, and of plasma ileal fatty acid binding protein (I-FABP). TNF-α, IL-6 and IL-10
levels were determined in serum and ascitic fluid. Liver mitochondrial function and
malondialdehyde (MDA) contents, pancreas histological analysis, and pulmonar
myeloperoxidade (MPO) activity were performed. Bacterial translocation was evaluated by
bacterial cultures of pancreas expressed in colony-forming units (CFU) per gram.
Results: A significant increase in serum amylase, AST, ALT, urea, creatinine, glucose, I-FABP, and
IL-6 levels, and a reduction in serum and ascitic fluid TNF-α levels were observed in the aged
group compared to the young group (p<0.05). Serum IL-10 levels were similar in both groups.
However, a marked increase in the ratio of IL-10/I-L6 levels was observed in animals of AP young
group when compared with animals of AP aged group (p<0.05). Liver mitochondrial dysfunction,
MDA contents, and pulmonary MPO activity were increased in the aged AP group compared to
the young AP group (p<0.05). A significant increase in positive bacterial cultures and histological
analysis obtained from pancreas tissue in aged group was significantly increased compared to
the young group (p<0.05).
Conclusion: This study demonstrated that aging influences the course of acute pancreatitis
evidenced by increased local and systemic lesions and the increased in bacterial translocation.
These findings may have significant therapeutic implication in the clinical setting.

48. THERAPEUTIC USE OF ADIPOSE-DERIVED STROMAL CELLS IN A MURINE MODEL OF ACUTE
PANCREATITIS
AM Roch, TK Maatman, TG Cook, H Wu, KL March, NJ Zyromski
Presenter: Alexandra Roch MD | Indiana University School of Medicine
Background: Although 80% Of patients with acute pancreatitis will have a mild self-limited
course, up to 20% will develop severe pancreatitis with an associated 20% mortality rate. No
specific therapy exists for acute pancreatitis and current treatment remains entirely supportive.
Adipose stem cells (ASCs) have significant immunomodulatory activity as well as regenerative
potential. We hypothesized that systemic administration of ASCs would mitigate local and
systemic inflammation in AP.
Methods: All experiments were approved by institutional IACUC. Twenty male brown mice (20-24
weeks old, mean weight 44g) had acute pancreatitis induced by 6 hourly intra peritoneal
injections of cerulein. Treatment was initiated at 24 hours via tail vein IV. Four treatment groups
included: sham control group (no acute pancreatitis), vehicle injection, human ASC injection,
and human ASC conditioned media injection. Mice were sacrificed at 48 hours; blood,
pancreas, lungs, and kidneys were analyzed. Acinar cell injury was quantified histologically by a
dedicated experienced pathologist and 2 pancreatic surgeons using a published scoring system
(edema, inflammation and necrosis). Pancreatic inflammation, engraftment and end-organ
failure were studied by immunohistochemistry and PCR technique.
Results: Mice treated with ASCs had less severe AP, as shown by a statistically significantly
decreased histopathology score (edema, inflammation and necrosis) (p=0.001). ASCs infusion
polarized pancreatic macrophages toward an anti-inflammatory M2 phenotype (determined
by immunohistochemistry staining for M2 marker CD206). ASC treatment increased expression of
the M2-related markers (resistin like alpha protein) (p<0.01), while suppressing expression of M1related iNOS and TNFα (p<0.05). When using IV infusion of Hoechst-labeled ASCs, ASCs were
found to localize to inflamed tissues: lungs and pancreas. ASC conditioned media IV infusion
reduced pancreatic inflammation similarly to ASCs only, highlighting the importance of ASCs
secreted factors’ paracrine mechanism in modulating inflammation.
Conclusion: Intravenous delivery of human ASC markedly reduces pancreatic inflammation and
end organ injury in a murine model of acute pancreatitis. ASCs represent an efficient and
attractive therapy for acute pancreatitis.

49. THE CLINICAL COURSE AND DIAGNOSTIC WORK-UP OF IDIOPATHIC ACUTE PANCREATITIS, A
POST-HOC ANALYSIS OF A PROSPECTIVE MULTICENTER OBSERVATIONAL COHORT
ND Hallensleben, DS Umans, SA Bouwense, RC Verdonk, MG Besselink, JE van Hooft, MJ Bruno
Presenter: Devica Umans | Erasmus Medical Center
Background: After standard diagnostic work-up, the etiology of acute pancreatitis remains
unknown in up to 25% of cases, a condition referred to as idiopathic acute pancreatitis (IAP).
Determining the etiology of pancreatitis is essential, as it may direct treatment in the acute
phase of the disease and guide interventions to prevent recurrent pancreatitis. We explored the
use and yield of additional diagnostic tests (i.e. endosonography, MRI/MRCP, CT, diagnostic
ERCP and IgG4). Furthermore, we analyzed the recurrence rate of acute pancreatitis after a first
episode of IAP and assessed the impact of establishing an etiological diagnosis treatment on
recurrence rates.
Methods: Between 2008 and 2015, patients presenting with acute pancreatitis were registered
prospectively in fifteen Dutch hospitals. Patients who initially had a negative diagnostic work-up
with regard to the etiology of their first episode of pancreatitis were labelled IAP. This initial workup included: personal history (signs of a biliary cause, alcohol use, medication use, metabolic
disorders, prior abdominal trauma, surgery, or ERCP); family history (chronic or hereditary
pancreatitis); trans abdominal ultrasound; and laboratory tests (i.e. liver enzymes, calcium,
triglycerides) We performed a post-hoc analysis including the type and number of all diagnostic
tests performed, the yield of these test to establish an etiological diagnosis, and recurrence rates
after treatment.
Results: Out of the 1632 patients that were registered, 191 patients were diagnosed with a first
episode of IAP. Out of these 191 patients, 176 (92%) underwent one or more additional
diagnostic test: CT (n=124, yield 8%), EUS (n=62 patients, yield 35%), MRI/MRCP (n=56, yield 33%),
repeat ultrasound (n=97, yield 21%), IgG4 (n=54, yield 9%), and ERCP (n=15, yield 47%). In 64
patients (36%) these tests disclosed an etiological diagnosis. Forty-one patients (22%) have had
all additional diagnostic tests recommended by current guidelines. During a median follow-up of
4 years (IQR 3-6), 50 out of 191 patients (26%) had at least one recurrence, 26 of whom had
more than one recurrent episode. There were 101 recurrences in total with a median of 2 per
patient (IQR 1-2). Out of 141 patients with only one single episode of idiopathic pancreatitis, 128
patients underwent additional diagnostic testing. In 35 cases (27%) an etiology was found: biliary
(n=22; 1 combined with pancreas divisum), autoimmune (n=3), pancreatic carcinoma (n=3),
chronic pancreatitis (n=3), ampullary carcinoma (n=2), pancreas divisum (n=1), and a
neuroendocrine tumor (n=1). Of the 50 patients with recurrent episodes of acute pancreatitis, an
etiological cause was identified after additional testing in 29 patients (58%): biliary etiology
(n=17; 1 combined with pancreas divisum), pancreatic carcinoma (n=6; 1 combined with biliary
stones and chronic pancreatitis), autoimmune pancreatitis (n=3), chronic pancreatitis (n=2) and
an IPMN (n=1). In 13 out of 176 of patients (7%) additional testing showed an ampullary or
pancreatic neoplasm. EUS and MRI/MRCP had a high diagnostic etiological yield, both in the
single episode patients (EUS 35%; MRI/MRCP 30%) and those with recurrent episodes (EUS 35%;
MRI/MRCP 35%).
Conclusion: In over one third of patients initially labelled as idiopathic pancreatitis an etiological
diagnosis is established after additional diagnostic testing. The rate of etiologies detected was
twice as high in patients with recurrent IAP (58%) than in patients with only one pancreatitis
attack (27%). The etiology found was mostly biliary, but neoplasms were not a rarity which
prompts for extra vigilance not to lose an opportunity for a timely resection.

50. NATURAL HISTORY OF DISCONNECTED PANCREATIC DUCT SYNDROME: WHICH OPERATION AND
WHEN?
TK Maatman, AM Roch, KA Lewellen, MA Heimberger, EP Ceppa, MG House, A Nakeeb,
CM Schmidt, NJ Zyromski
Presenter: Thomas Maatman MD | Indiana University School of Medicine
Background: Disconnected pancreatic duct syndrome (DPDS) compounds management
complexity in necrotizing pancreatitis (NP), an already clinically demanding disease.
Remarkably few data exist to guide decision making in the management of this heterogeneous
population. A variety of initial treatments exist: percutaneous drainage, pancreatic debridement
with external drainage, transgastric drainage (surgical, endoscopic), internal drainage
(pancreatico- or cysto-jejunostomy), or distal pancreatectomy. We hypothesized NP patients
with DPDS will require multiple interventions and have increased disease duration and mortality
relative to NP patients without DPDS. Therefore, the aim of this study is to evaluate DPDS
incidence, treatment strategy, and outcomes at a high-volume referral center.
Methods: Review of 647 NP patients treated at our institution between 2005 and 2017 identified
those with DPDS. Clinical factors, diagnosis method, treatment strategy, and outcomes were
analyzed. Procedures included diagnostic endoscopy, endoscopic intervention, percutaneous
intervention, or operative intervention. Failure of the initial treatment strategy was defined as the
need for additional unique procedure or recurrence of symptoms requiring repeat intervention
beyond 90 days. Where applicable, independent groups t-tests and Pearson’s correlation or
Fisher’s exact tests were performed. One-way analysis of variance (ANOVA) or Kruskal-Wallis
tests were performed to compare median values between groups. P-values of <0.05 were
accepted as statistically significant.
Results: DPDS was diagnosed in 289/647 patients (44.7%) a median of 53 days (0-1583) following
diagnosis of NP. Fifteen patients died prior to treatment for DPDS. Median age, comorbidities,
and organ failure were similar between DPDS and non-DPDS patients. Patients with biliary
etiology had increased risk of DPDS (OR 1.47, 95% CI 1.1-2.0, p=0.02) and post-ERCP pancreatitis
patients had decreased risk of DPDS (OR 0.36, 95% CI 0.16-0.79, p=0.01). Diagnosis was most
often made by contrast enhanced computer tomography (CT) imaging (69.9%); ERCP was
confirmative in 28.4% of all patients. Patients with DPDS underwent a median of 3 total
procedures (0-10) and 2 unique procedure types (0-4) before definitive therapy was achieved.
Treatment strategy is shown in Table 1. Median time to definitive therapy was 5.8 months (1-114);
there was no difference in time to definitive therapy between treatment strategies. One
hundred and forty-one patients (51.5%) required a combination of therapies. There was no
difference in disease duration or overall mortality rates between DPDS and non-DPDS patients
(duration: 5.8 vs 4.7 months, p=0.13; mortality: 8.0% vs 9.8%, p=0.67). Median follow-up was 25
months (1-160).
Conclusion: Disconnected pancreatic duct syndrome is extremely common following an
episode of necrotizing pancreatitis. Diagnosis is often made several weeks into the disease
course and can be made with routine contrast enhanced cross-sectional imaging.
Disconnected pancreatic duct syndrome does not increase the duration of disease or mortality
rates. Ideal treatment strategy should be tailored to individual anatomy and may require
multiple interventions and multiple unique intervention strategies. Resolution without treatment is
rare.

51. INTERNATIONAL STUDY GROUP FOR PANCREAS SURGERY: STANDARDS FOR REPORTING OF
SURGERY FOR CHRONIC PANCREATITIS
AK Siriwardena, J Windsor, N Zyromski, KC Conlon, M Smith, D Radenkovic, O Busch, C Bassi,
Baltatzis, C Dervenis
Presenter: Ajith Siriwardena MD | Manchester Royal Infirmary
Background: There is evidence that standards of reporting of surgery for chronic pancreatitis
vary widely and as a result comparison of outcomes between procedures and between centers
is problematic. The International Study Group for Pancreas Surgery (ISGPS) provides the globallyaccepted definitions for reporting of post-pancreatectomy leak, post-pancreatectomy
haemorrhage bleeding, chyle leak and delayed gastric emptying. The present ISGPS study is
the first attempt to standardize the reporting of elective, planned surgery undertaken in chronic
pancreatitis and seeks to provide comprehensive yet clinically utilizable definitions.
Methods: The ISGPS sessions were held during international congresses of the International
Hepato-Pancreato-Biliary Association (IHPBA) and other similar global organisations.
Multidisciplinary and multi-national input was sought using a Delphi process and a questionnaire
survey. .
Results: The ISGPS reporting for chronic pancreatitis can be divided into four domains: 1)
patient’s clinical profile (aetiology, opiate use, prior intervention) 2) gland morphology (anteroposterior head diameter and main duct size) 3) a structured operative descriptor of the
procedure (lateral pancreaticojejunostomy ± head coring, head resection, total gland resection
and 4) minimal clinical outcome dataset.
Conclusion: The 2019 ISGPS reporting standards for surgery for chronic pancreatitis provide the
first structured framework for the description of surgery in CP. The document is comprehensive
but is sufficiently practical for routine clinical use. Implementation of this document will help
standardization of reporting of surgery for chronic pancreatitis.

52. COMPLICATIONS OF PERCUTANEOUS DRAINAGE IN STEP-UP APPROACH FOR MANAGEMENT OF
PANCREATIC NECROSIS: EXPERIENCE OF TEN YEARS FROM A TERTIARY CARE CENTRE
R Gupta, A Kulkarni, RY Babu, S Shenvi, RA Gupta, R Nimje, G Sharma, P Vaswani, RD Sriram,
H Singh, V Sharma, S Rana, M Kang
Presenter: Rajesh Gupta MBBS, MCh | Postgraduate Institute of Medical Education and
Research Chandigarh
Background: Use of percutaneous catheter drainage (PCD) as initial treatment in necrotising
pancreatitis has led to improved outcomes and obviated need for surgery in a significant
proportion. However, PCD has its own complications including injury to visceral or vascular
structures causing enterocutaneous fistulae (ECF) or bleeding. In this study, we reviewed our
experience with PCD-related complications.
Methods: Retrospective analysis of prospectively maintained database of patients with
moderately severe and severe acute pancreatitis (revised Atlanta) who were treated by stepup approach in our unit was performed. All patients who underwent percutaneous catheter
drainage were included from April 2008 to December 2018. PCD-related complications (ECF
and bleeding) were reviewed in detail.
Results: A total of 707 PCD catheters were utilized in 314 patients (median 2, range 1-8). Total
number of interventions (insertion, repositioning, upsizing) was 1194 (median 4, range 1-11). Most
commonly used size was 10 Fr and most commonly used imaging modality was ultrasound.
Median interval between onset of illness to first PCD was 19 days (range 8-200) and median
duration of drainage was 35 days (range 2-235). PCD-related bleeding complications were
seen in 7.3% (23/314) patients. Of those who bled, 34.7% (8/23) were managed conservatively
and another 21.7% (5/23) required angiography and embolisation (of pseudo-aneurysms).
Surgery was needed in 34.7% (8/23). 2 patients succumbed before initiation of treatment.
Patients who bled had significantly increased need for surgery (p=0.02) and need for
mechanical ventilator support (p=0.005). However, there was no significant difference in the
length of hospital stay, ICU stay and mortality. Enteric communication was noted in 8.9%
(28/314) and 3.9% (28/707) of all PCD’s. Fistula was communicating with colon in 71.4% (20/28),
duodenum in 17.8% (5/28) and jejunum in 10.7% (3/28) patients. Fistulae were conservatively
managed in 78.5% (22/28). Operative management was required in 30% of colonic and 40% of
duodenal fistulae. There was no difference in need for surgery (p=0.105), length of hospital stay
(p=0.252) or mortality (p=0.29) between those who developed enteric fistula and those who did
not.
Conclusion: Hollow viscus and vascular injuries are infrequent, yet important complications seen
with PCD use in step-up approach. Bleeding complications related to PCD carry higher
requirement for surgery and mechanical ventilatory support, however mortality remains similar to
other patients with necrotizing pancreatitis. Majority (78.5%) of patients with enteric
communication of PCD can be managed conservatively with success, with no added morbidity
or mortality.

53. EARLY ENDOSCOPIC RETROGRADE CHOLANGIOGRAPHY WITH BILIARY SPHINCTEROTOMY OR
CONSERVATIVE TREATMENT IN PREDICTED SEVERE ACUTE BILIARY PANCREATITIS (APEC): A
MULTICENTER RANDOMIZED CONTROLLED TRIAL
NJ Schepers, NDL Hallensleben, MGH Besselink, MPGF Anten, TL Bollen, F van Delft, HM van
Dullemen, MGW Dijkgraaf, CHJ van Eijck, GW Erkelens, NS Erler, P Fockens, EJM van Geenen,
HG Gooszen, J van Grinsven, JE van Hooft, RWM an der Hulst, JM Jansen, FGM Kubben,
SD Kuiken, R Laheij, R Quispel, RJJ de Ridder, MCM Rijk, TEH Romkens, CHM Ruigrok, EJ Schoon,
MP Schwartz, BWM Spanier, ACITL Tan, WJ Thijs, R Timmer, NG Venneman, RC Verdonk,
FP Vleggaar, W van de Vrie, BJ Witteman, HC van Santvoort, OJ Bakker, MJ Bruno
Presenter: Nicolien Schepers MD | Erasmus Medical Center
Background: Patients with acute biliary pancreatitis may develop cholangitis, organ failure and
other life-threatening complications. Early biliary decompression by endoscopic retrograde
cholangiography (ERC) and biliary sphincterotomy may ameliorate the disease course, but
previous randomized trials have shown conflicting results. Recent guidelines advise ERC in biliary
pancreatitis only in case of cholangitis, and to consider ERC in case of (persistent) cholestasis.
Whether early ERC and biliary sphincterotomy is beneficial in patients with predicted severe
acute biliary pancreatitis with or without cholestasis, but without cholangitis, remains debated.
Methods: We randomized 232 patients in 26 Dutch hospitals with predicted severe acute biliary
pancreatitis (based on an APACHE II score of ≥8, an Imrie score of ≥3 or a C-reactive protein
level of >150 mg/L within 24 hours of admission) and without cholangitis, to early ERC with biliary
sphincterotomy within 24 hours after presentation at the emergency department or conservative
treatment with on-demand ERC in case of cholangitis or persistent cholestasis. The primary end
point was a composite of death or major complications (i.e. new-onset persistent organ failure,
cholangitis, bacteremia, pneumonia, pancreatic necrosis and pancreatic insufficiency) during 6
months of follow-up.
Results: The primary end point occurred in 45 of 117 patients (39%) in the early ERC group
compared with 50 of 113 patients (44%) in the conservative group (risk ratio 0.87; 95%
confidence interval 0.64-1.18; P=0.37). 112 patients (96%) in the early ERC group underwent ERC
at a median of 20 hours after presentation at the emergency department (interquartile range
[IQR] 12-23 hours), and after a median of 29 hours after symptom onset (IQR 22-44 hours). Biliary
sphincterotomy was performed in 91 patients (81%). In 35 of the 113 patients (31%) allocated to
conservative treatment, ERC was performed later in the disease course for cholangitis or
persisting cholestasis after a median of 8 days (IQR 3-34 days) after randomization. In the early
ERC group, cholangitis occurred less often compared with conservative treatment (2% versus
10%; P=0.01) without significant differences in patient outcome including new-onset organ failure
(19% versus 15%; P=0.45), death (7% versus 9%; P=0.57) or other components of the primary end
point. In the conservative group with on-demand ERC, the total number of ERCs decreased with
66% (128 versus 44 ERCs) without negatively impacting overall outcome. In the subgroup of
patients with cholestasis at randomization, no significant difference in the primary end point was
found (32% versus 43%; risk ratio 0.73; 95% confidence interval 0.47-1.16; P=0.18).
Conclusion: In patients with predicted severe acute biliary pancreatitis without cholangitis, early
ERC with endoscopic biliary sphincteromy within 24 hours after presentation at the emergency
department did not reduce the primary end point of death or major complications.

54. DISCONNECTED PANCREATIC DUCT SYNDROME: SPECTRUM OF OPERATIVE MANAGEMENT
TK Maatman, AM Roch, MA Heimberger, KA Lewellen, RM Cournoyer, MG House, A Nakeeb,
EP Ceppa, CM Schmidt, NJ Zyromski
Presenter: Thomas Maatman MD | Indiana University School of Medicine
Background: Disconnected pancreatic duct syndrome (DPDS), complete discontinuity of the
pancreatic duct with a viable, but undrained tail, is a relatively common complication following
necrotizing pancreatitis (NP). DPDS represents a complex and heterogeneous problem to the
clinician; decision-making must consider the presence of sinistral portal hypertension, a variable
volume of disconnected pancreatic remnant, and timing relative to definitive management of
pancreatic necrosis. Treatment commonly falls to the surgeon; however, limited information is
available to guide operative strategy. The aim of this study is to evaluate outcomes after
operative management for DPDS.
Methods: An institutional necrotizing pancreatitis database was queried to identify patients with
DPDS requiring operative management. When feasible, an internal drainage procedure was
performed. In the presence of sinistral portal hypertension, small-volume disconnected
pancreatic remnant, or concurrent infected necrosis requiring débridement, distal
pancreatectomy with or without splenectomy (DPS/DP) was performed. Descriptive statistics
were applied; median (range) values are reported unless otherwise specified.
Results: Among 647 NP patients treated between 2005-2017, DPDS was diagnosed in 289 patients
(45%). Operative management was required in 211 patients; 78 patients were managed nonoperatively or died of NP prior to DPDS intervention. Median EBL was 250 mL (10-5000). Median
follow-up was 19 months (1-158). In 21 patients (10%) pancreatic débridement and external
drainage resulted in subsequent fistula closure without need for further intervention. The
remaining 185 patients underwent operation as definitive therapy. Internal drainage was
performed in 99 and DPS/DP in 86. Time from NP diagnosis to OR was 108 days (5-2439). Morbidity
was 53% (table 1). Length of stay was 8 days (3-65). Readmission was required in 49 patients
(23%). Post-operative mortality was 1.9%. Death was caused by: ruptured splenic artery
pseudoaneurysm (1); intra-operative cardiac event (1); and progressive organ failure following
concomitant enterocutaneous fistula (2). Repeat pancreatic intervention was required in 23
patients (11%) at a median of 407 days (119-2947); initial management was internal drainage in
18 and DPS in 5. Salvage pancreatectomy was performed in 10 patients and the remaining 13
patients were managed with endoscopic therapy.¬
Conclusion: DPDS is a common yet extremely challenge consequence of NP. Patient selection is
critical as perioperative morbidity and mortality are serious. Appropriate operation requires
complex decision-making, however provides durable long-term therapy in nearly 90% of
patients.

55. SUPERIORITY OF ENDOSCOPIC INTERVENTIONS OVER MINIMALLY INVASIVE SURGERY FOR
INFECTED NECROTIZING PANCREATITIS: A META-ANALYSIS OF RANDOMIZED TRIALS
JY Bang, RH Hawes, S Varadarajulu
Presenter: Ji Young Bang MD, MPH | Florida Hospital, Center for Interventional Endoscopy
Background: Infected necrotizing pancreatitis is a highly morbid disease managed either by
minimally invasive surgery or endoscopy-based treatment approaches. This meta-analysis was
conducted to compare clinical outcomes between patients treated using either approach.
Methods: MEDLINE and EMBASE were searched to identify all randomized trials that compared
minimally invasive surgery and endoscopy-based interventions for the treatment of infected
necrotizing pancreatitis. The main outcome measure was to compare rates of complications or
death during 6-months of follow-up.
Results: Three studies (184 patients; Bakker OJ et al. PENGUIN trial, JAMA 2012; van Brunschot S et
al. TENSION trial, Lancet 2018; Bang JY et al. MISER trial, Gastroenterology 2018) met inclusion
criteria (Table). While there was no significant difference in mortality (14.5 vs. 16.1%, risk ratio (RR)
1.02, p=0.96), complications of new onset multiple organ failure (5.2 vs. 19.7%, RR=0.34, p=0.045),
enterocutaneous fistula/perforation (3.6 vs. 17.9%, RR=0.34, p=0.034) and pancreatic fistula (4.2
vs. 38.2%, RR=0.13, p<0.001) were significantly lower for endoscopy compared to minimally
invasive surgical treatment approaches. Also, the length of hospital stay was significantly shorter
for endoscopy as compared to surgery (standardized mean difference (SMD) -0.41, p=0.01).
There was no significant difference in intraabdominal bleeding (6.2 vs. 12.3%, RR=0.60, p=0.58),
new onset diabetes (22.1 vs. 27.3%, RR=0.78, p=0.38) or pancreatic exocrine insufficiency (44.6
vs. 63.3%, RR=0.99, p=0.97) between the cohorts.
Conclusion: An endoscopic treatment approach, as compared to minimally invasive surgery,
significantly reduces complications in patients with infected necrotizing pancreatitis.

56. ROLE OF INFLAMMATORY MARKERS IN STEP-UP APPROACH IN ACUTE NECROTIZING
PANCREATITIS: RESULTS OF A PROSPECTIVE STUDY
AA Kulkarni, R Gupta, SS Rana, M Kang, H Singh, V Sharma, M Khullar
Presenter: Aditya Kulkarni MS, DNB | Postgraduate Institute of Medical Education and Research
Chandigarh
Background: Pro-inflammatory cytokines play an important role in local and systemic
inflammatory response in the initial stage of acute pancreatitis and may act as a mediator of
distant organ complications. However, to date, most of the studies have focused on the use of
inflammatory markers in the early phase to predict disease severity. In this study, our aim was to
identify the role of inflammatory markers C-reactive protein (CRP) and interleukin- 6 (IL-6) in the
step-up approach for necrotizing pancreatitis.
Methods: This prospective observational single-center study was conducted from June 2016 to
December 2017. Patients with necrotizing pancreatitis who underwent percutaneous catheter
drainage as a first step were included. Patients who did not respond to aggressive PCD
management received minimally invasive surgical intervention (VARD). Serum levels of hs-CRP
AND IL-6 were estimated weekly till 6 weeks of illness/death. Trends of weekly serum markers
were analyzed. Levels of markers were compared between the patients who survived/died and
between groups in whom PCD alone was successful/ unsuccessful. Statistical analysis was
performed between data points of interest.
Results: 55 patients were assessed and 36 were included. Predominant etiology was alcohol
(61%). Severe acute pancreatitis was present in 88.9% (n=32). Overall PCD success rate was 44%.
Mortality overall was 38.8%, in PCD only group was 34.5 % and in PCD+VARD was 57.1%. There
was a progressive rise in CRP levels in the patients who expired. CRP levels from the 4th week of
illness onwards were significantly higher in the group who expired (p=0.01). Similarly, IL-6 levels
were significantly higher in the group who expired from 3rd week of illness onwards (p=0.00). On
ROC analysis of hs-CRP levels at 4 weeks of illness, AUC was 0.78. Hs-CRP levels at 3 weeks of
illness > 2.35 /ml had sensitivity and specificity of 72.7% and 94.1% respectively for predicting
mortality. For IL-6 levels at 4 weeks of illness, AUC was 0.92 with IL-6 levels >58.7 pg/ml having
sensitivity and specificity of 90.9% and 82.4% respectively for predicting mortality. Serum IL-6
levels one week after initial PCD were significantly higher in patients who had failure of PCD
(142.65 vs.65.66 pg/ml. p=0.043). On plotting ROC curve for the same, AUC was 0.79. Serum IL-6 >
47.64 pg/ml one week from initial PCD insertion had a sensitivity of 86% and specificity of 72.7%
for predicting failure of PCD. Serum IL-6 levels one week after initial PCD were significantly
higher in patients who had expired (168.7 vs.67.08 pg/ml, p=0.01). On plotting ROC curve for the
same, AUC was 0.86. Serum IL-6 value > 58.7 pg/ml after one week from initial PCD insertion had
a sensitivity of 90.9% and specificity of 73.3% for predicting mortality.
Conclusion: This study demonstrates the utility of IL-6 and hs-CRP for predicting PCD outcome
and mortality. In our opinion, this finding needs to be corroborated further with a validation study
having a larger sample size.

57. NUMBER OF HARVESTED LYMPH NODES AND STAGE MIGRATION EFFECT IN
PANCREATODUODENECTOMY FOR PANCREATIC DUCTAL ADENOCARCINOMA: REAPPRAISING THE
STANDARDS BASED ON THE EIGHTH EDITION OF THE AMERICAN JOINT COMMITTEE ON CANCER
(AJCC) STAGING SYSTEM
G Malleo, L Maggino, CR Ferrone, G Marchegiani, F Casciani, M Mino-Kenudson, P Capelli,
C Luchini, AL Warshaw, KD Lillemoe, C Bassi, C Fernàndez-del Castillo, R Salvia
Presenter: Giuseppe Malleo MD, PhD | University of Verona
Background: There is general consensus that at least 12-15 lymph nodes (LNs) should be
harvested during pancreatoduodenectomy for cancer to achieve proper staging. However, in
the 8th edition of the AJCC Staging Manual, node-positive patients are segregated into two
distinct subgroups based on the number of positive LNs (PLNs), i.e. N1:1-3, N2:≥4 PLNs.
Consequently, previously identified benchmarks for LN yield might not hold appropriate in the
revised staging system. The aim of this study was to identify the minimum number of examined
LNs (MNELN) ensuring an accurate nodal staging based on the 8th edition of the AJCC staging
system.
Methods: All pancreatoduodenectomies for pancreatic ductal adenocarcinoma (PDAC)
performed at two academic hospitals from 2000-2016 were retrospectively analyzed. Patients
receiving neoadjuvant treatment were excluded. The 8th edition of the AJCC staging system
was used. The MNELN to identify at least four PLNs -thus enabling a proper classification of N2
patients- was estimated using the binomial probability law. The analysis was then focused on the
subset of N0-1 patients, representing the group potentially subject to understaging due to
insufficient LN retrieval. In this cohort, the number of ELN maximizing statistical significance in the
log-rank test was identified using the survfit function (R package ‘survival’). Finally, the presence
of a stage migration effect based on the number of ELN was assessed through uni- and
multivariable survival analyses.
Results: Overall, 1220 patients were included, among which 190 were N0 (15.6%), 455 were N1
(37.3%) and 575 were N2 (47.1%). The median number of ELN was 26 (IQR 17-37), and increased
significantly across the N classes (19 versus 23 versus 30 for N0-1-2 patients respectively, p<0.001).
The proportion of N2 patients increased with increasing numbers of ELN, while that of N0 and N1
patients decreased (Figure 1a, p<0.001). Based on the binomial probability law, the MNELN to
identify at least four PLNs - thus allowing an accurate classification of N2 patients - was 25. In the
subset of N0-N1 patients the survfit function showed that the number of ELN maximizing statistical
significance in the log-rank test was 25, thereby confirming the cut-off derived from the binomial
probability law. In particular, survival of N0-1 patients with < 25 HLN was 29.3 months postpancreatectomy, significantly shorter than those with higher LN yields (46.7 months, p<0.001),
Figure 1b. At multivariable analysis adjusted for clinical and pathological variables, the number
of ELN (< or ≥25) was confirmed as an independent prognostic factor in N0-1 patients (OR=1.301,
95%CI 1.010-1.675 for <25 ELN), suggesting a stage migration effect whereby a number of N2
patients are misclassified as N0 or N1 due to insufficient LN retrieval. Conversely, in patients
already classified as N2, harvesting more than 25 LNs was not significantly associated with
survival (20.7 versus 23.6 months for < or ≥25 ELN, p=0.086).
Conclusion: Following the introduction of the 8th edition of the AJCC staging system, new quality
benchmarks for pancreatoduodenectomy for PDAC need to be defined. In particular, at least
25 LN should be examined to ensure a proper staging of node-positive patients and accurate
segregation between the N1 and N2 classes.

58. A NOVEL VALIDATED RECURRENCE RISK SCORE TO GUIDE A PRAGMATIC SURVEILLANCE
STRATEGY AFTER RESECTION OF PANCREATIC NEUROENDOCRINE TUMORS: AN INTERNATIONAL
STUDY OF 1006 PATIENTS
MY Zaidi, AG Lopez-Aguiar, V Andreasi, S Partelli, GA Poultsides, M Dillhoff, FG Rocha, K Idrees,
CS Cho, SM Weber, RC Fields, CA Staley, M Falconi, SK Maithel
Presenter: Valentina Andreasi MD | Emory University
Background: Despite heterogeneous biology, similar surveillance schemas are utilized after
resection of all pancreatic neuroendocrine tumors (PanNETs). Given concerns regarding excess
radiation exposure and financial burden, our aim was to develop a prognostic score for diseaserecurrence to guide individually-tailored surveillance strategies.
Methods: All patients with primary nonfunctioning, non-metastatic well/moderatelydifferentiated PanNETs who underwent curative-intent resection at 9-institutions from 2000-2016
were included (n=1006). A Recurrence Risk Score (RRS) was developed from a randomlyselected derivation-cohort comprised of 67% of patients and verified on the validation-cohort
comprised of the remaining 33%.
Results: On multivariable analysis, patients within the derivation-cohort (n=681) with symptomatic
tumors (jaundice, pain, bleeding), tumors>2cm, Ki67>3%, and LN(+) disease had increased
recurrence. Each factor was assigned a score based on their weighted odds-ratio that formed
a RRS of 0-10: symptomatic=1, tumor>2cm=2, Ki67 3-20%=1, Ki67>20%=6, LN(+)=1. Patients were
grouped into Low (RRS=0-2; n=247), Intermediate (RRS=3-5; n=204), or High (RRS=6-10; n=9) risk
groups. At 24 months, 33% of High RRS recurred, while only 2% of Low and 14% of Intermediate
RRS recurred (Figure 1A). This persisted in the validation-cohort (n=325; Figure1B).
Conclusion: This international, novel, internally-validated recurrence risk score accurately
stratifies recurrence-free survival for patients with resected pancreatic neuroendocrine tumors.
Given their unique recurrence patterns, surveillance intervals of 12-, 6-, and 3-months are
proposed for Low, Intermediate, and High RRS patients, respectively, in order to minimize
radiation exposure and optimize cost/resource utilization.

59. CYSTIC PANCREATIC NEUROENDOCRINE NEOPLASMS: A MULTICENTER INTERNATIONAL
COHORT STUDY
L Maggino, A Schmidt, A Käding, S Westermark, M Sund, S Gaujoux
Presenter: Laura Maggino MD | University of Verona
Background: Natural history of cystic pancreatic neuroendocrine neoplasms (cPanNENs) is
unknown, and their clinical management remains unclear. An observational strategy for
asymptomatic cPanNENs ≤2cm has been proposed by recent guidelines. However, literature
reports on cPanNETs are scarce and limited to single-institutional case-series, with exceedingly
low patients’ numbers. The aims of this study were to analyze clinical characteristics and
preoperative predictors of malignancy in a large international cohort of resected cPanNETs.
Moreover, we wanted to establish whether the proposed 2 cm size cut-off to guide surgical
decision-making is adequate.
Methods: All consecutive patients with a resected cPanNET diagnosed between 1995-2017 from
16 institutions worldwide were eligible for inclusion. Only purely cystic or mixed lesions with >50%
cystic component at final pathology were included. Functional tumors (n=11) and those within a
MEN-1 syndrome (n=33) were excluded. Preoperative tumor size was categorized as ≤ or >2cm,
in accordance with the most recent guidelines. Malignancy was defined as a composite
measure of pathological and clinical parameters, including G3 grading, lymph node (LN)
involvement, distant metastasis and recurrence. Factors associated with a correct preoperative
diagnosis of cPanNEN, preoperative predictors of malignancy and pathological predictors of
recurrence-free survival (RFS) were investigated through uni- and multivariable analyses also
accounting for institutional volume.
Results: Overall, 263 patients with a resected cPanNENs were included, among which 177
(63.5%) were >2cm at preoperative imaging. An accurate preoperative diagnosis of cPanNEN
was established in 162 cases (61.6%) and, irrespective of tumor characteristics, was more
frequent when patients underwent endoscopic ultrasound (OR 3.01, 95%CI 1.66-5.44) and
nuclear medicine investigations (OR 3.97, 95%CI 1.93-8.18), and for those managed in highvolume institutions (OR 3.48, 95%CI 1.88-6.45). LN involvement was present in 29/212 patients who
underwent lymphadenectomy (11.0%), and was more frequent for cPanNENs >2cm at
preoperative imaging both in the whole cohort (19.0% versus 2.9% for > and ≤2cm, p=0.001) and
in the subset of asymptomatic patients (12.5% versus 2.2% for > and ≤2cm, p=0.040). A total of 41
cPanNENs (15.6%) were malignant. Suspicion of LN involvement on imaging, older age,
preoperative tumor size >2cm and pancreatic duct dilation were independently associated with
malignancy in the whole cohort. In the subset of asymptomatic patients, older age and a
preoperative tumor size >2 cm remained independently associated with malignancy (Table).
Remarkably, malignancy occurred in only 1/61 asymptomatic patients with a preoperative size
≤2cm. These results were confirmed when treating tumor size as a continuous variable (HR 1.015,
95%CI 1.001-1.030, p=0.049). Median follow-up of the study population was 53.1 months from
surgery. Twenty-two patients who underwent a macroscopically radical resection experienced
recurrence (8.5%), at a median of 26 months post-pancreatectomy. Larger tumor size, presence
of intracystic necrosis, lymphovascular and perineural invasion, R1-status and LN invasion were
the pathological factors independently associated with a shorter RFS.
Conclusion: This large international cohort study provides a comprehensive characterization of
cPanNENs and offers relevant information to help patients’ management in the clinical practice.
The diagnostic accuracy of cPanNENs is increased by the use of endoscopic ultrasound and
nuclear medicine investigations and when patients are managed in high-volume institutions. A
preoperative size over 2 cm was independently associated with malignancy both in the whole
cohort and in the subset of asymptomatic patients. Based on these results, a wait-and-see policy

for sporadic asymptomatic nonfunctional cPanNET ≤2cm, as proposed by the recent European
Guidelines on pancreatic cystic neoplasms, seems justified.

60. LOCALIZED INTRA-ARTERIAL GEMCITABINE: IMPACT ON SURVIVAL IN PATIENTS WITH LAPC—A
NEW TREATMENT PARADIGM
R Malek, P Muscarella, EE Zervos, AS Rosemurgy, HC Li, R Agah
Presenter: Peter Muscarella MD | RenovoRx
Background: Treatment of patients with locally advanced pancreatic cancer (LAPC) remain a
clinical challenge. As intra-arterial (IA) chemotherapy has become a first- line treatment options
for patients with hepatic tumors, targeting a similar approach to patients with LAPC is of interest.
We have conducted two studies—a safety study (RR1) followed up by a registry study (RR2)—
using a strategy of IA gemcitabine with local IA delivery catheter, RC-120, in this patient cohort.
Here we update the clinical outcome of our patients with continuing follow up.
Methods: The initial RR1 study was a safety study of 20 patients that received dose escalated
gemcitabine (Gemzar) ranging from 250-1000mg/m2 twice monthly. RR2 was a registry with 25
patients enrolled (2 patients rolled over from RR1) where patients received up to twice monthly
gemcitabine at 1000mg/m2. In both studies, patients were to receive 4 monthly cycles with 2 IA
therapies per cycle. Patients in both studies could be enrolled as long as they had locally
advanced disease—with or without prior chemotherapy or chemoradiation. If they showed
evidence of conversion to resectability, they went on to surgery. As a routine, time to
progression was not measured once they left the IA therapy, but the data for survival was
collected on all patients.
Results: 43 patients have been treated with IA gemcitabine using RC-120 catheter between the
2 studies from May 2015 to Dec 2018. The average age of patient enrolled was 69.9 years.
Twenty-four of 43 patients had prior treatment before IA therapy: chemotherapy (n=11),
chemoradiation (n=12), or prior surgery (n=1). The median gemcitabine dose was 1000mg/m2
and was administered to 33 of the 43-patient cohort. On average each patient received 4 IA
therapy, ranging from 1-14. Thirteen of 43 patients completed the planned 4 cycles of IA
therapy. For the patients that did not complete the 4 cycles of treatment the reason for early
discontinuation was tumor progression (n=135), patient/physician preference (n=97), or severe
adverse events (n=6). There is one patient still scheduled for ongoing IA treatments, and one
patient had a reduction in tumor size, which led to resection of the pancreatic tumor. In the
overall cohort 6 of 43 patients are still alive; the median overall survival for the overall cohort was
12.4 months. Of note patients with prior chemoradiation showed the best clinical response in
terms of tumor response (CT and tumor markers) and survival across both studies - achieving
median survival of 27.8 months with 4 of 12 patients still alive.
Conclusion: Localized intra-arterial delivery of gemcitabine using RC-120 catheter demonstrates
encouraging results in stabilizing local disease. This benefit is especially pronounced in patients
with prior induction therapy with chemoradiation. These early results have led to the initiation of
a 300- patient randomized study, TIGeR-PaC (clinicaltrial.gov #NCT03257033), comparing IA
gemcitabine to IV gemcitabine +nab-paclitaxel (Abraxane) in patients with LAPC after a 4month induction therapy of chemoradiation. At the time of this writing 12 of 30 planned centers
have initiated enrollment into the study with expected completion of the study in 2020.

61. GROWTH RATE AND CYST STABILITY REDEFINE THE RISK OF CANCER IN BRANCH DUCT IPMN OF
THE PANCREAS: INTRODUCING "TRIVIAL IPMNS"
G Marchegiani, S Andrianello, T Pollini, A Caravati, M Biancotto, E Secchettin, D Bonamini,
G Malleo, C Bassi, R Salvia
Presenter: Giovanni Marchegiani MD, PhD | University of Verona
Background: The management of small and incidentally discovered branch duct intraductal
papillary mucinous neoplasms (BD-IPMNs) still represents a major concern. The aim of the present
paper is to assess the safety of a surveillance protocol through the evaluation of the risk of
progression to malignancy
Methods: All BD-IPMNs observed and treated at the Verona University Hospital from 1985 to 2016
were included (Figure 1). The development of worrisome features (WF), high-risk stigmata (HRS),
pancreatic cancer (PC), and survival were analyzed. Growth rates were analyzed through a
linear-mixed model. BD-IPMNs were defined as "trivial" in the continuing absence of WF/HRS after
5 years of surveillance.
Results: A total of 1296 BD-IPMNs were included. The median follow-up was 43 months. During
surveillance, 4.5% developed WF or HRS, and 1.7% developed PC after a median of 50 months.
The incidence rates of PC in BD-IPMNs with WF or HRS (n=267), and in trivial BD-IPMNs (n=392)
were 3.7% (n=10) and 1.5% (n=6), respectively. The median cyst growth rate was 0 mm/year.
Growth rate >2.5 mm/year was found in 10% of cases and resulted the only independent
predictor of PC. The standardized incidence ratio of PC for trivial BD-IPMN was 30.31 (95% CI
11.07-65.97), but considering patients > 65 years, it was 2.68 (95% CI 0.54–7.84). The 5-year
disease-specific survival for the overall population and for patients who crossed over to surgery
were 98.8% and 96.3%, respectively.
Conclusion: Surveillance of the vast majority of BD-IPMNs is safe, as the risk of developing PC is
comparable to postoperative mortality after pancreatic resection. Among WF, a growth rate
>2.5 mm/year is the only independent predictor of PC, reinforcing the role of repeated
observations. In patients >65 y/o, the presence of a BD-IPMN not developing WF/HRS for at least
5 years might not increase the risk of developing PC.

62. POSTOPERATIVE DEEP VEIN THROMBOSIS AFTER PANCREATECTOMY FOR CANCER: A PERSISTENT
PROBLEM LACKING A MECHANISTIC SOLUTION
HB Moore, C Friedman, A Gleisner, SS Ahrendt, C Meguid, A Sauaia, RD Schulick, M Del Chiaro
Presenter: Hunter Moore MD, PhD | University of Colorado
Background: In 1972 it was appreciated that post-operative deep vein thrombosis (DVT)
prophylaxis with sequential compression devises was therapeutic in patients undergoing elective
surgery. However, this therapy failed in patients with malignancy, supporting an alternative
mechanism for post-operative thrombosis. Despite advanced in DVT prophylaxis with heparinbased therapies, thrombotic complications in patients with cancer remains problematic.
Recently, it has been appreciated that patients with pancreatic adenocarcinoma harbor
coagulation abnormalities conferring hypercoagulability not attenuated by heparin. We
hypothesize that patients undergoing pancreatectomy for a malignancy will have an increased
risk of post-operative deep vein thrombosis compared to those patients with benign neoplasms.
Methods: Patients in the National Quality Improvement Project (NSQIP) database who
underwent pancreatectomy between 2014 and 2017. The primary outcome was DVT. Histologic
diagnosis was dichotomized per NSQIP designation in benign vs malignant neoplasms. A
multivariable logistic regression analysis was performed to assess whether malignancy was an
independent risk factor for post-operative DVT, adjusted for age, sex, race/ethnicity, ASA class,
body mass index (BMI), and pre-operative diabetes. Within the group with malignant tumors, a
multivariable analysis assessed the association between chemotherapy, nodal stage, and
metastatic disease with DVT. Secondary analysis assessed the following outcomes: myocardial
infarction (MI), pulmonary embolism (PE), cerebrovascular accident (CVA), and bleeding
complications. Temporal trends were assessed by Cochran-Armitage trend test
Results: 17,544 patients were included of whom, DVT occurred in 2.7%. The median age was 66
years, 50% were female. 66% of patients underwent a Whipple procedure, 32% distal
pancreatectomy, and 2% total pancreatectomy. Overall, 81% had a histological diagnosis of
malignancy and 19% were benign. Post-operative DVT occurred in 3.0% of patients with
malignancy versus 1.7% in the group with benign tumors (p=0.001The occurrence of DVT did not
change over time in either histologic group (benign, ptrend=0.751; malignant, ptrend =0.972).
After controlling for the above-mentioned covariates, malignancy persisted as a risk factor for
post-operative DVT (odds ratio [OR], 1.59; 95% confidence interval [CI], 1.20-2.14; p=0.002) but
not for PE (p=0.590), MI (p=0.438), or CVA (p=0.333). Age, BMI, ASA class, and type of
pancreatic resection were significantly associated with DVT. In patients with malignant tumors,
on multivariable analysis, chemotherapy in the 90 days prior to surgery was associated with an
increased odds of DVT (OR, 1.27; 95% CI, 1.10-1.59; p=0.04), but nodal stage (OR, 1.12; 95% CI,
0.91-1.38; p=0.266, for N1 versus N0) and metastatic disease (OR, 1.51; 95% CI, 0.92-2.46; p=0.103,
for M1 vs Mx, M0, and N/A) were not associated with increased odds of post-operative DVT.
Conclusion: Pancreatic resection for malignant disease is associated with a higher DVT rate
compared to resection for benign pathology. This risk of DVT is even higher in patients that have
had neoadjuvant chemotherapy. This DVT rate has not decreased over the past 5 years in this
patient population. With emerging data that heparin-based prophylaxis does not address all
components of hypercoagulability in patient with malignant disease, future research is needed
to mechanistically address the etiology of thrombotic complications in these patients to optimize
outcomes.

63. NEGATIVE PRESSURE WOUND THERAPY FOR SURGICAL-SITE INFECTIONS: A RANDOMIZED TRIAL
AA Javed, J Teinor, M Wright, D Ding, RA Burkhart, J Hundt, JL Cameron, MA Makary, J He,
FE Eckhauser, CL Wolfgang, MJ Weiss
Presenter: Ammar Javed MD | Johns Hopkins University School of Medicine
Background: Despite improvement in infection control, SSIs remain a common cause of
morbidity after abdominal surgery. SSI has been associated with an increased risk of reoperation,
prolonged hospitalization, readmission, and higher costs. Recent retrospective studies have
suggested that the use of negative pressure wound therapy can potentially prevent this
complication. This study seeks to evaluate the efficacy of negative pressure wound therapy for
surgical-site infection (SSI) after open pancreaticoduodenectomy.
Methods: We conducted a single-center randomized, controlled trial evaluating surgical incision
closure during pancreaticoduodenectomy using negative pressure wound therapy in patients at
high risk for SSI. We randomly assigned patients to receive negative pressure wound therapy or a
standard wound closure. The primary end point of the study was the occurrence of a
postoperative SSI. We evaluated the economic impact of the intervention.
Results: From January 2017 through February 2018, we randomized 123 patients at the time of
closure of the surgical incision. SSI occurred in 9.7% (6/62) of patients in the negative pressure
wound therapy group and in 31.1% (19/61) of patients in the standard closure group (relative risk
= 0.31; 95% confidence interval, 0.13-0.73; P = 0.003). This corresponded to a relative risk
reduction of 68.8%. SSIs were found to independently increase the cost of hospitalization by
23.8%.
Conclusion: The use of negative pressure wound therapy resulted in a significantly lower risk of
SSIs. Incorporating this intervention in surgical practice can help reduce a complication that
significantly increases patient harm and healthcare costs.

64. CLINICAL OUTCOME OF ENDOSCOPIC TREATMENT OF SYMPTOMATIC STERILE WALLED-OFF
NECROSIS
L Boxhoorn, JA Fritzsche, P Fockens, JE van Hooft, PJF de Jonge, JW Poley, MJ Bruno,
RP Voermans
Presenter: Rogier Voermans MD | Academic Medical Center
Background: The majority of patients with sterile walled-off necrosis (WON) can and should be
treated conservatively. Endoscopic drainage may be considered in patients suffering from
persisting symptoms, but frequently results in complications such as secondary iatrogenic
infection. To date, no study has been published that solely focusses on the management of
symptomatic sterile WON. Therefore, we aimed to evaluate clinical outcome of patients who
underwent endoscopic drainage of symptomatic sterile WON.
Methods: This is a retrospective analysis of patients with symptomatic sterile WON who
underwent endoscopic drainage between 2001 and 2018 in two Dutch tertiary referral hospitals.
Patients were identified by searching local endoscopic report databases. Primary outcome was
the number of interventions needed to achieve clinical success within 1-year follow-up.
Secondary outcome parameters included clinical success, complications and total hospital
stay.
Results: Sixty-two patients (56% male, mean age 53 years, SD 13) were identified. Indications for
intervention were abdominal pain (66%), gastric outlet obstruction (45%), jaundice (19%) and
failure to thrive (18%). Median time to intervention was 196 days (IQR 111-342) after onset of
pancreatitis. Forty-seven patients (76%) underwent at least one additional intervention because
of secondary iatrogenic infection: endoscopic necrosectomy (74%), multiple gateway drainage
(5%), percutaneous drainage (11%) and surgical necrosectomy (2%). A median of 3 interventions
(IQR 2 – 5) were needed to achieve clinical success at 1-year follow up. Patients were
discharged after a median of 6 days (IQR 2 – 12) after initial drainage. More than half of patients
(53%) were re-admitted. Total pancreatitis related hospital stay during 1-year follow-up was 11
days (IQR 6 – 17). Post- and periprocedural complications included perforation (3%), bleeding
(2%), stent migration (11%) and aspiration (2%). One patient died within 30 days after
endoscopic drainage due to the consequences of secondary iatrogenic infection. Follow-up
data regarding clinical outcome was available for 52 patients, with a median follow-up of 14
months (IQR 6 – 38 months). Symptom resolution was reported in 46 patients (88%). Eleven
patients (18%) suffered from residual fluid collections, for which endoscopic drainage (45%),
transpapillary drainage (18%) and percutaneous drainage (27%) was performed, with clinical
success in nearly all patients (91%).
Conclusion: This is the first study that focusses on clinical outcome of endoscopic drainage of
symptomatic sterile WON. Clinical success was achieved in the majority of patients, but at the
costs of multiple invasive procedures. Treatment of symptomatic sterile WON should therefore
only be performed in patients in whom conservative management is no longer expected to
result in symptom relief.

65. LONG AND SHORT-TERM OUTCOMES AFTER DISTAL PANCREATECTOMY WITH CELIAC AXIS
RESECTION FOR PANCREATIC CANCER IN 582 PATIENTS: RETROSPECTIVE COHORT STUDY IN JAPAN
T Nakamura, T Asano, S Hirano
Presenter: Toru Nakamura MD, PhD | Hokkaido University Faculty of Medicine
Background: Recently, distal pancreatectomy with en bloc celiac axis resection (DP-CAR) for
locally advanced pancreatic body cancer has been increasingly reported. However, large
scale results are still unknown. The aim of the study was to assess short and long-term results of
DP-CAR in multi-institutional data in Japan.
Methods: This study retrospectively reviewed within Japanese Society of Pancreatic Surgery on
582 patients with pancreatic body cancer who underwent DP-CAR at 62 institutions.
Results: The study included 337 men and 245 women with a median age of 66 years (range, 33–
85 years). Median number of patients were 4 (range 1-83) in each institution. Seven institutions
experienced over 20 resections. According to the National Comprehensive Center Network
guidelines, 80 were resectable, 348 were borderline resectable, 152 were unresectable, and 2
were unknown. A pancreatic fistula (grade B/C) was the most common complication, occurring
in 209 patients (35.9 %). Other complications with a high incidence were delayed gastric
emptying (76 patients, 13.5 %) and ischemic gastropathy (69 patients, 11.9 %). According to the
Clavien-Dindo classification, the major complications, defined as complications of grade 3 or
higher, were observed in 256 patients (44%), and the in-hospital mortality involved 24 patients
(4.1 %). Preoperative common hepatic artery embolization did not improve the incidence of
ischemic gastropathy (19.2% in CHA embolization group vs 7.9% in no embolization group;
P=.007). For all 582 patients, the 3-, and 5-year overall survivals (OSs) were respectively 39.9 and
26.8 %, and the median survival time (MST) was 27.4 months. The actual 5-year survival for the
296 patients whose surgery was performed five or more years earlier was 21.0 %. The 3-, 5-year
Oss, and MST for the patients who underwent preoperative therapy (45.1%, 31.1 %, and 32.7
months) were significantly better than for those who underwent upfront surgery (33.0 and 21.4 %,
and 22.3 months ; P=.0002). Multivariate analysis identified preoperative tumor size (≥30mm; HR,
1.57; P<0001), preoperative CA19-9 level (≥37 U/mL; HR, 1.44; P = 0.0018) , and preoperative
platelet lymphocyte ratio (<150; HR, 1.28; P = 0.028) as independent adverse prognostic factors.
Conclusion: DP-CAR had high morbidity and acceptable mortality and might contribute to
patients’ survival when performed after preoperative therapy.

