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48. PANCREATIC AND BILIARY CARCINOMA CIRCULATING TUMOR CELLS PROMOTE
MYELOID DIFFERENTIATION SIGNALING TO AID IN THEIR SURVIVAL IN THE PORTAL VENOUS
CIRCULATION
Presenter: Armando Rosales MD | AdventHealth Orlando
A Rosales, JP Arnoletti, N Fanaian, SA Litherland
Background: The portal venous circulation’s turbulent flow and immunosuppressive
microenvironment allows tumor cells shed by primary pancreatic ductal
adenocarcinoma (PDAC) or distal cholangiocarcinomas (CC) to be shielded from
immune attack, often forming multicellular clusters. PDAC/CC circulating tumor cells
(CTC) can attract myeloid cells and influence their differentiation to support their
survival needs. Myeloid differentiation is driven by myeloid growth and inflammatory
factors within their microenvironment as well as tumor derived signals which can
dampen host anti-tumor responses. Interplay of factors such as macrophage colony
stimulating factor (M-CSF) and granulocyte-macrophage colony stimulating factor
(GM-CSF) balances the signaling to myeloid cells to develop appropriate antigen
presenting cells. Portal blood myeloid cells in contact with PDAC/CC CTC can
differentiate to myeloid-derived fibroblasts (M-FB), which provide CTC with fibroblast-like
support and immunosuppressive functions, acting as shields against immune attack,
sources for factors providing metabolic and motility support for extravasation, and as
scaffolding for metastases once out into surrounding tissue. Preventing CTC interactions
with myeloid cells can result in decreased CTC proliferation, motility, and survival; all key
factors to development of distant metastasis.
Methods: We investigated CTC/M-FB interactions that may promote CTC survival,
proliferation, motility and metastatic potential in the portal blood of patients (n=26; 15
PDAC, 11 CC) undergoing pancreaticoduodenectomy for suspected PDAC or CC.
Through aseptic FACS isolation, CD47+ CD147+ EPCAM /Cytokeratin +CD45- CTC and
CD14+CD105+CD301+CD45+ M-FB candidates were sorted individually or as in vivo
clusters from freshly ficoll isolated portal blood mononuclear cells (PoBMC). Ex vivo
cultures were used for CTC/M-FB cluster, transwell migration, GM-CSF/M-CSF signal
gene expression, apoptosis, and proliferation analyses. CyCLONE FACS was used to
collect individual clones for Single Cell RNA analysis. Portal blood plasma was used for
GM-CSF/M-CSF/ PGE2 analyses via BioLegend LegendPlex assay flow cytometry and
ELISA.

Results: Portal blood PDAC/CC CTC interacted with M-FB to form spheroid-like clusters
both in vivo and in ex vivo cultures and this phenomenon was not observed with
peripheral blood-derived CTC. Portal CTC/M-FB interactions promoted CTC proliferation
and motility. PDAC/CC patients’ portal plasma had higher GM-CSF and M-CSF levels
than normal control peripheral blood (p=0.0148 GMCSF; p=0.0001 MCSF). RNA
expression of CSF2, the gene for GM-CSF, and CSF1R, the receptor for M-CSF, were
upregulated in portal blood CTC. Interactions of CTC with M-FB further upregulated RNA
expression of CSF2, CSF1R, and that of the GM-CSF receptor (CSF2R). Portal blood CTC
cultures grown with GM-CSF, M-CSF, or antibodies blocking GM-CSF signaling
enhanced CTC proliferation and cluster formation. In contrast, blocking antibodies
against CSF1R inhibited CTC proliferation.
Conclusion: Since temporally defined GM-CSF signaling can regulate CSF1R and CSF2R
expression on myeloid cells, CTC in the portal blood environment may modulate
myeloid cell sensitivity to M-CSF via this cascade to aid in their proliferation, immune
response evasion and motility. CTC-orchestrated M-FB interactions may represent a
precursor formation for vessel extravasation toward metastatic seeding in hepatic
tissues.
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49. IMPLICATIONS OF SMAD4 STATUS IN RECURRENT PANCREATIC DUCTAL
ADENOCARCINOMA
Presenter: Samer S Al Masri MD | University of Pittsburgh Medical Center
S AlMasri, M Zenati, A Singhi, K Lee, N Bahary, D Bartlett, A Zureikat
Background: Alteration in the tumor suppressor gene SMAD4 is one of the key
molecular underpinnings that contribute to pancreatic ductal adenocarcinoma
(PDAC). The clinical significance of SMAD4 status in metastatic lesions, however,
remains to be determined. The objectives of our study were to analyze the oncological
outcomes of SMAD4 expression in recurrent PDACs.
Methods: A retrospective review of patients who presented with a recurrence after
resection of PDACs between 2008-2019 was performed. SMAD4 status in the primary
and recurrent tumor was determined and classified as either preserved or loss of
expression. Survival analysis using Kaplan-Meier estimates and Cox-regression was
performed.
Results: A total of 382 patients were identified: 154 (40%) had preserved SMAD4 and
228 (60%) had loss of expression. There was no significant difference in the overall
survival (OS) (24.6 VS 23.4 months, p=0.877) or recurrence-free survival (RFS) (13 vs 12
months, p=0.858) between the two groups. However, in patients with lung first
recurrence, and on multi-variate regression, survival remained significantly longer than
those with abdominal first or synchronous lung/abdominal recurrence, regardless of
SMAD4 expression (18 VS 7.8 vs 6.5 months, HR=1.72, 95% CI, 1.22-2.44). Among patients
who had SMAD4 testing in the recurrent lesions (n=61), 19 (31%) were SMAD4-positive
and 42 (68.9%) SMAD4-negative. There was no statistically significant difference in OS
between the two groups (44 VS 33 months (P=0.3). When the SMAD4 status of the
metastatic lesions was compared to that of the primary tumor, 15% had a change in
the SMAD4 expression, all of which converted from intact in the primary to loss in the
recurrence. By Kaplan-Meier estimates, this mutational change corresponded to a
significant effect on OS (26 vs 44 months, p<0.012).
Conclusion: Although the primary site of metastasis is the principle determinant of
overall survival, a mutational change of SMAD4 from intact in the primary to lost in the
metastatic lesions portends a worse effect on survival. This is the subcategory of patients

who are likely to benefit from more aggressive local and systemic therapies for
recurrent PDAC.
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50. THE METABOLOME ADDS PROGNOSTIC INFORMATION TO COAGULATION ASSESSMENT
IN PREDICTING DISEASE FREE SURVIVAL IN PATIENTS UNDERGOING PANCREATIC
RESECTION FOR ADENOCARCINOMA
Presenter: Hunter Moore MD, PhD | University of Colorado
H Moore, A Schulick, A D’Alessandro, K Hansen, T Nydam, E Moore, R Schulick,
J Pomposelli, W Messersmith, M Del Chiaro
Background: The parameters for successful resection of pancreatic cancer are
becoming less confined to the anatomic location of the tumor, and more related to
tumor biology and response to neoadjuvant therapy. Biomarkers to identify patients
who are likely to have a durable response to both surgical and medical therapy are
essential to improve outcomes. Our group recently identified the coagulation
measurement angle (clot formation) in thrombelastography (TEG) as a marker for early
recurrence after surgical resection. Metabolic changes have also been described to
have an association with survival for pancreatic cancer. With in-depth metabolic
analysis using mass spectrometry we hypothesize that the combination of TEG and
metabolites can enhance detection of patients who are likely to be disease free a year
after surgical resection.
Methods: Patients undergoing surgical resection of pancreatic cancer for curative
intent had whole blood drawn before surgery and assayed with TEG. The remaining
blood sample was processed to extract plasma that was assayed with mass
spectrometry to analyze over 150 metabolites. Electronic medical records were review
to identify which patients were disease free at 12 months following surgery. TEG angle >
43 degrees was previously identified to be a risk factor for disease recurrence. The
metabolites were analyzed with a receiver operating characteristic(ROC) curve to
identify the best performing metabolite, and a Youden index was used to identify the
inflection point for disease free survival at 12 months. The combination of TEG angle
and metabolite were used in a logistic regression model to identify if each variable
independently predicts disease-free survival.
Results: Sixty patients were included in that analysis with a median of 22 month of
follow up. At 12 months, 63% percent of patients had disease free survival a 1 year.
Elevated levels of the metabolite 2-Hydroxygluterate(2-HG) was significantly associated
with disease free survival at one year (P=0.006). The 2-HG ROC area under the
curve(AUC) for predicting this outcome was 0.705 (p=0.006, vs CA19-9 0.576 p=0.328, vs

angle 0.665 p=0.028) with 5,400,000 arbitrary units identified as the inflection point for
favorable outcomes. In the logistic regression model both low angle( < 43 degrees
p=0.012) and high 2-HG(p=0.012) were independent predictors of disease-free survival
at 12 months and the weighted combination improved to ROC AUC to 0.775 (p<0.001).
Patients with high 2-HG and low angle were 93% disease free at 12 months, which was
four-fold higher than patients with a low 2-HC and high angle (23% p=0.001 figure). This
association persisted for overall disease-free survival (p=0.001) and survival (p=0.034)
with the favorable biomarker combination having 78% survival during median follow up
of 27 months compared to a 19-month median survival time in patients with the
unfavorable combination.
Conclusion: The combination of TEG angle and metabolite 2-Hydroxygluterate provide
a promising pre-operative prognostic assessment of patients undergoing pancreatic
resection for adenocarcinoma. These data support the ongoing need to search for
novel biomarkers in pancreatic cancer, as both of these non-conventional preoperative blood-based assays provide the treatment team and patient with valuable
information with regards to pursuing surgical resection and anticipated long term
outcomes.

Scientific Session 4
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Presenter: Erryk Katayama | Case Western Reserve University School of Medicine
E Katayama, J Hue, J Winter
Background: Pancreatic cancer is an outlier among the common cancers, without any
paradigm-changing therapeutic advances over the past 40 years, beyond multi-agent
chemotherapy. As drug development is an expensive and time-consuming process,
possible improvements to mortality rates within the next decade lie in the success of
current and future clinical trials. In order to assess the prospect of new advances
coming down the pike, we provide the first, comprehensive profiling of the clinical trial
landscape for pancreatic cancer.
Methods: We queried ClinicalTrials.gov in the summer of 2019 (last date checked: May
18, 2019) and identified 440 registered pancreatic cancer clinical trials. All trials were
categorized according to the trial phase (I through III), the cancer stage (localized,
locally advanced or metastatic), category of therapy or diagnostic test under
investigation, and the biologic mechanism for each therapeutic intervention.
Results: There were 38 trials (8.6%) in phase III testing, 269 (61%) in phase II, and 237
(54%) in phase I. Some of these trials included a blend of these phases, resulting in
greater than 440 in total. 600 different therapeutic interventions were under
investigation. 186 (31%) were classified as immunotherapies, 66 (11%) targeted cell
signaling pathways, 140 (23%) targeted cell cycle or DNA, and 32 (5%) targeted
metabolic pathways. Of the 38 phase III trials, only 10 tested novel drugs or expanded
indications that are not routinely used in patients (listed in table 1) while the other 28
tested new ways to deliver existing FDA-approved drugs, procedural modifications, or
alternative pain management techniques.
Conclusion: There are roughly just 10 opportunities in the near future (just 10 novel
agents or indications under phase III investigation) for paradigm-changing discoveries.
Thus, future progress is likely more than 5 years away, and dependent on the success of
numerous early-stage investigations.
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Presenter: Yoo Jin Choi | Seoul National University Hospital
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Background: The pancreatic ductal adenocarcinoma (PDAC) has dismal survival rate
due to late detection. Thus, many researches have been tried to discover diagnostic
biomarkers for early detection of PDAC. This study was to discover a risk prediction
model for pancreatic cancer with high accuracy for early diagnosis using a triplemarker panel that we developed in 2018 with the enzyme-linked immunosorbent assay
(ELISA).
Methods: Previously, we (Park and Choi et al. 2018) reported that three biomarkers,
leucine-rich alpha-2 glycoprotein (LRG1), transthyretic (TTR), and CA 19-9, improved the
diagnostic performance in pancreatic cancer with sensitivity of 82.5%; specificity of
92.1%. In current study, LRG1, TTR, and CA 19-9 were combined into a single panel and
tested with ELISA on 997 plasma samples, including PDACs (n=396), benign pancreatic
diseases (n=104), normal samples (n=300), and other cancers (breast, thyroid, and
colorectal, n=149), benign other cancers (n=48). We proposed a risk prediction model
with machine-learning method, logistic regression (LR), and compared it with support
vector machine (SVM) and random forest (RF). To commercialize this model, we
searched two optimal thresholds to distinguish three risk groups (high, intermediate, and
low) that reliably satisfy four measurements, negative predictive value (NPV), positive
predictive value (PPV), sensitivity (SEN), and specificity (SPE), simultaneously greater
than 0.95%. Park, J. et al. (2018) ‘Correction: Diagnostic performance enhancement
of pancreatic cancer using proteomic multimarker panel’, Oncotarget, 9(4), pp. 93117–
93130. doi: 10.18632/oncotarget.24175.
Results: The Pearson correlation between the triple marker panel examined with ELISA
and the previous individual marker panel examined with ELISA (Park and Choi et al.
2018) was 0.884. The risk prediction model distinguished pancreatic cancer from normal
individuals with AUC 0.935 and also distinguished from other cancers with AUC 0.940.
The thresholds were 0.11 and 0.77, that satisfied NPV 95.15%, PPV 97.55%, SEN 97.55%,
and SPE 95.15%.

Conclusion: We first validated reproducibility of the performance of the triple marker
panel in this study. And our risk prediction model for pancreatic cancer achieved high
accuracy prediction, which can be easily used in the clinic.
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THE USA, GERMANY, THE NETHERLANDS, AND SWEDEN
Presenter: Tara Mackay | Academic Medical Center
TM Mackay, EM Gleeson, UF Wellner, OR Busch, BG Koerkamp, T Keck, HC van
Santvoort, B Tingstedt, HA Pitt, MG Besselink, for the Global Audits on Pancreatic Surgery
Group (GAPASURG)
Background: Nationwide and multicenter audits on pancreatic surgery facilitate both
quality improvement and clinical research. We aimed to compare existing audits for
variables used, patient characteristics, preoperative therapy, operative procedures,
clinical outcome, and pathology.
Methods: Comparison of anonymized data on pancreatoduodenectomies (2014-2017)
in nationwide or multicenter audits on pancreatic surgery from the USA (NSQIP),
Germany (StuDoQ), the Netherlands (DPCA), and Sweden (SNPPRC) were performed.
Fifty-one core parameters were merged for analysis. To summarize differences for
treatment approach and clinical outcomes the relative and absolute largest
differences (RLD; ALD) between extremes (smallest vs. largest) were presented.
Statistical comparisons were done by analysis of variance (ANOVA) or Chi-squared test
as appropriate.
Results: Overall, 22 983 pancreatoduodenectomies were included (15 224, 3 558, 2 795,
and 1 406 in the USA, Germany, the Netherlands, and Sweden, respectively). Design of
the audits varied as 16/51 (31.3%) core parameters were not available in one or more
audits, including pancreatic duct size, pancreatic gland texture, post-pancreatectomy
hemorrhage, bile leak, ICU stay, readmission, and resection margin. BMI was the highest
in the USA (27.3, 25.6, 25.2, and 25.4 kg/m2, p<0.001). Preoperative chemotherapy in
patients with pancreatic ductal adenocarcinoma, was administered most often in the
USA (27.6%, 4.9%, 7.0%, and 3.4%, RLD 8.1, ALD 24.2%, p<0.001). Minimally invasive
procedures (including conversion) were performed most often in the Netherlands (7.8%,
4.5%, 13.5%, and unknown, RLD 3.0, ALD 9.0%, p<0.001), while additional venous and/or
arterial resection were most common in the USA and Sweden (17.2%, 11.3%, 14.9%, and
18.5%, RLD 1.6, ALD 7.2%, p<0.001). Reoperation was performed most frequently in
Germany and Sweden (5.7%, 17.1%, 8.7%, and 11.2%, RLD 3.0, ALD 11.4%, p<0.001). Inhospital mortality was 1.3%, 4.7%, 3.6%, and 2.7% (RLD 3.6, ALD 3.4%, p<0.001).

Conclusion: Considerable differences exist in the design, patients, treatment strategies,
and outcomes in audits on pancreatic surgery among Western countries. The largest
absolute nationwide differences of 24.3% for the use of preoperative chemotherapy,
9.0% for minimally invasive surgery, 11.4% for reoperation rate, and 3.4% for in-hospital
mortality require further study and improvement. This study provides core parameters for
future audits on pancreatic surgery.
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57. THE SEQUENCE MATTERS: A PROPENSITY MATCHED ANALYSIS OF THE NATIONAL
CANCER DATABASE FOR PATIENTS WITH EARLY STAGE PANCREATIC CANCER
UNDERGOING PANCREATICODUODENECTOMY IN THE ERA OF MODERN CHEMOTHERAPY
Presenter: Michael Watson MD | Atrium Health/Carolinas HealthCare System
M Watson, K Thompson, L Musselwhite, J Hwang, E Baker, J Martinie, D Vrochides,
D Iannitti, L Ocuin
Background: The role of neoadjuvant therapy in the management of early stage
pancreatic cancer (PDAC) remains undefined. The aim of this study was to investigate
outcomes associated with neoadjuvant therapy (NAD) in patients undergoing
pancreaticoduodenectomy (PD) for early stage PDAC in the era of modern
chemotherapy.
Methods: The National Cancer Database (NCDB) was queried for patients who
underwent PD between 2010-2016 with clinical stage 0-2 disease. Patients who
underwent up-front PD were matched by propensity score 1:1 to patients who received
NAD followed by PD. Postoperative outcomes, pathologic outcomes, and overall
survival (OS) were compared. Patients then were divided into four groups based on
treatment sequence including PD alone, PD followed by adjuvant (AD) therapy
(PD+AD), NAD followed by PD (NAD+PD), and NAD followed by PD followed by AD
(NAD+PD+AD), and OS was compared.
Results: A total of 8937 patients were included in the analysis, including 6901 who
underwent up-front PD and 2036 who received NAD before PD. After matching, there
were 2036 patients in each group. Patients who received NAD had shorter
postoperative length of stay (9.9 vs. 11.2 days, p<0.0001), lower 30-day readmission rate
(7.2 vs. 9.2%, p=0.004), lower 30-day mortality rate (1.9 vs. 2.5%, p<0.0001), and lower 90day mortality rate (4.1 vs. 5.4%, p<0.0001). Patients who received NAD had fewer
positive lymph nodes (1.6 vs. 2.8, p<0.0001), lower lymph node ratios (0.09 vs. 0.17,
p<0.0001), and lower R1 resection rate (15.2 vs. 21.3%, p<0.0001). Patients who received
NAD had longer OS compared to those who underwent up-front PD (26.8 vs. 22.1 mos,
p<0.0001). Following PD, 33% of patients in the NAD group received additional
chemotherapy, and 61% of patients in the up-front PD group received AD. When the
matched cohorts were grouped by treatment sequence, 798 received PD alone, 1238
received PD+AD, 1367 received NAD+PD, and 669 received NAD+PD+AD. Patients who

received NAD+PD+AD had the longest OS, followed by NAD+PD, PD+AD, and PD alone
(29.8 vs. 25.6 vs. 24.1 vs. 18.8 mos; see figure).
Conclusion: Patients with early stage PDAC who receive NAD prior to PD have
improved postoperative and pathologic outcomes as well as longer overall survival
compared to those that undergo up-front PD. When analyzed by treatment sequence
there appears to be a survival advantage in patients who receive AD compared to PD
alone, but the best OS is seen in patients who receive NAD first. Only 61% of patients
receive AD following up front PD. Therefore, NAD should be considered in all patients
with early stage PDAC.
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58. RESPONSE TO AND SURVIVAL AFTER FIRST-LINE FOLFIRINOX OR GEMCITABINE/NABPACLITAXEL FOR LOCALIZED PANCREATIC DUCTAL ADENOCARCINOMA
Presenter: Giampaolo Perri MD | University of Texas MD Anderson Cancer Center
G Perri, L Prakash, GR Varadhachary, R Wolff, D Fogelman, M Overman, S Pant, M Javle,
EJ Koay, J Herman, M Kim, N Ikoma, C Tzeng, JE Lee, MHG Katz
Background: 5-Fluorouracil, leucovorin, irinotecan and oxaliplatin (FOLFIRINOX) and
gemcitabine plus nanoparticle albumin-bound (nab)-paclitaxel (GA) are first-line
chemotherapy regimens for pancreatic cancer. Their relative efficacy in the setting of
localized disease is unknown. The aim of this study was to evaluate radiographic and
serologic measures of response to first-line chemotherapy with FOLFIRINOX or GA, and
to determine the association between these drug regimens, putative measures of
response, and survival.
Methods: Consecutive patients who were diagnosed with previously untreated
localized pancreatic ductal adenocarcinoma at MD Anderson Cancer Center
between January 1, 2010 and December 31, 2017 and who received at least 3 cycles
of first-line chemotherapy with FOLFIRINOX or GA were included. Main outcomes were
resection rate, radiographic (RECIST 1.1 and change in tumor volume or anatomic
staging) and serologic (CA 19-9 level) metrics of response to first-line chemotherapy,
and overall survival.
Results: A total of 485 patients were treated with FOLFIRINOX (n = 285; 59%) or GA (n =
200; 41%) as first-line chemotherapy. Patients treated with FOLFIRINOX were generally
younger and had better performance status but more invasive tumors than patients
who received GA (P < .01 and P = .01 respectively). After conducting propensity score
matching to control for these biases, many objective serologic and radiographic
metrics of response to FOLFIRINOX and GA—including low rates of local tumor
downstaging—did not differ. However, RECIST partial response was more common
among patients treated with FOLFIRINOX. Moreover, (chemo)radiation was more
commonly administered to, and pancreatectomy was subsequently performed more
frequently for, patients initially treated with FOLFIRINOX. The overall survival duration of
patients treated with GA was similar to that of patients treated with FOLFIRINOX (HR 1.48
[95%CI 0.97 – 2.26], P = 0.07).

Conclusion: In this cohort of patients with localized pancreatic adenocarcinoma who
received FOLFIRINOX or GA as their first line of therapy, FOLFIRINOX was associated with
higher rates of RECIST PR and subsequent pancreatectomy than GA but the overall
survival associated with these regimens was similar.
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59. REAPPRAISAL OF NODAL STAGING AND STUDY OF LYMPH NODE STATION
INVOLVEMENT IN PATIENTS RECEIVING PANCREATICODUODENECTOMY AFTER
NEOADJUVANT TREATMENT FOR PANCREATIC DUCTAL ADENOCARCINOMA
Presenter: Laura Maggino MD, PhD Candidate | University of Verona
L Maggino, A Bottardi, S Nobile, F Casciani, G Lionetto, S Paiella, G Marchegiani,
C Bassi, R Salvia, G Malleo
Background: Lymph node (LN) parameters, including the location of nodal metastases,
are powerful prognostic factors after pancreatoduodenectomy for pancreatic ductal
adenocarcinoma (PDAC). Evidence on the topic is mostly derived from upfrontresected cohorts, while little is known about patients resected after neoadjuvant
therapy (NAT). Nonetheless, given the influence of NAT on nodal parameters, the direct
translation of concepts derived in the context of upfront surgery to NAT-treated patients
is not necessarily appropriate. The aim of this study was to evaluate the pattern of LN
involvement and define the prognostic impact of the single LN stations in patients
receiving pancreatoduodenectomy after NAT.
Methods: Consecutive patients receiving pancreatoduodenectomy after NAT
between 2013-2018 at an academic institution were enrolled in this observational study.
LN stations included in the ISGPS definition of standard lymphadenectomy were
routinely harvested. Survival analysis was performed in the subset of node-positive
patients using univariable and multivariable models. To avoid collinearity, two different
multivariable models were built, one including N-status, and the other the location of
nodal involvement.
Results: Among 217 patients, 59.9% received FOLFIRINOX, 32.3% Gemcitabine/NabPaclitaxel and 9.7% different schemes. The median number of examined and positive
LNs were 43 (IQR 35-53) and 1(IQR 0-4.5), respectively. Overall, 36.4% of the patients
were N0, 31.8% N1 and 31.8% N2. The pathological profile of the tumors progressively
worsened moving across the N-classes, with increasing size and higher rates of R1resections, lymph-vascular, perineural and peripancreatic fat invasion. Stations 13
(anterior pancreatic LNs), 14 (LNs at the root of the superior mesenteric artery) and 17
(posterior pancreatic LNs) were those most frequently involved, with metastases in
50.2%, 32.3% and 30.4% of the cases, respectively. Conversely, station 8 (hepatic artery)
and 12 (hepatic hilum) metastases occurred in 14.3% and 11.1% of the patients, while
station 6 (infrapyloric LNs) involvement was exceptional (4.6%). The pattern of LN

involvement was strongly associated with N-class, with significantly higher rates of
station 8,13,14 and 17 involvement in N2 patients relative to N1. Median survival was
33.5 months (IQR 28.5-38.4), significantly different across N-classes (49 versus 40 versus 22
months for N0-1-2, p<0.001). The uni- and multivariable analysis of prognostic factors in
node-positive patients is displayed in the Table. There were significant differences in
median survival based on station 8 (29.3 versus 20.8 months), 14 (31.9 versus 24.4) and
17 (40.6 versus 24.4 months) status. At multivariable analysis station 8 and 14 metastases
remained independently associated with survival. The model including the location of
LN metastases had a higher C-index than that including N-status (0.738 versus 0.689).
Conclusion: This study provides a comprehensive depiction of the pattern of LN
involvement and its prognostic implications in PDAC patients undergoing
pancreatoduodenectomy after NAT. Stations 13, 14 and 17 are those most frequently
involved, whereas tumor metastases at stations 8 and 14 represent an independent
adverse prognostic factor. These data have potential implications when assessing the
indication for surgical exploration after NAT. Moreover, intraoperative frozen section
evaluation of these LNs might help surgical decision-making, especially in technically
demanding cases and/or fragile patients.

Scientific Session 4
60. THE NOVEL STRATEGY FOR THE PATIENTS WITH POSITIVE PERITONEAL CYTOLOGY AFTER
NEOADJUVANT THERAPY IN RESECTABLE/BODERLINE RESECTABLE PANCREAS CANCER
Presenter: Shuichi Aoki | Tohoku University Graduate School of Medicine
S Aoki, T Takadate, T Hata, T Miura, S Maeda, K Ariake, K Kawaguchi, K Masuda,
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Background: Neoadjuvant therapy (NAT) is considered a potential approach to
improve long-term survival for patients with pancreatic adenocarcinoma (PDAC) (M
Unno et al, ASCO-GI 2019). The status of washing peritoneal cytology (CY) at up-front
surgery setting has been proved to influence the significant prognosis after surgery,
therefore the positive cytology (CY+) is classified as M1 disease by AJCC and NCCN
guidelines. However, the clinical implications of CY status AFTER NAT has not been
clarified. This study aimed to identify the survival impact of CY status after NAT.
Methods: Between 2001 and 2016, 136 consecutive patients with Resectable (R) or
Borderline resectable (BR) PDAC received NAT and subsequent resection at our
institution. Of them, 13 patients were diagnosed as CY+ at laparotomy after NAT and
the other 123 patients as CY-. The overall survival according to CY status was analyzed
and uni- and multivariate analyses were also performed to clarify the
clinicopathological factors influencing OS.
Results: Among various clinicopathological factors, the positive lymph nodes
metastases (N1/2) was significantly associated with CY+ (2.3% in N0 vs 13.0% in N1/2,
p=0.046), however no other factors (Resectability (R/BR-PV/BR-A), type of operation, T
factors and pre-operative CA19-9 value) were related with CY status. In survival
analysis, the postoperative overall survival (OS) and disease free survival (DFS) in
patients who underwent resection with CY+ was markedly worse compared with those
with CY- (Median survival time (MST), 14.8m vs 30.8m p=0.0237 and 6.0m vs 15.1m
p=0.007). The multivariate analysis revealed that Resectability (R/BR) and CY status were
significant predictors of postoperative OS (p=0.020, Hazard ratio (HR): 1.989 (1.114-3.550)
and p=0.035 HR: 2.035 (1.050-3.944)). The patients of R with CY+ indicates worse
prognosis compared with the R with CY-, which prognosis was comparable to the BR
with CY-. The BR with CY+ showed the worst prognosis in this cohort (Figure).

Conclusion: The CY status after NAT is a significant prognostic predictor. The presence
of CY+ after NAT does not indicate the optical timing for subsequent surgery.
From 2016, we applied the staging laparoscopy for all the patient who completed NAT
and were intended for subsequent surgical resection. In case of the CY+ at this
laparoscopy, we didn’t perform the subsequent resection but introduce the additional
powerful chemotherapy regimen until the negativity of CY was pathologically proved.
By now, a total of 150 patients received the post-NAT staging laparoscopy and the 42
patients (28.0%) were diagnosed as CY+ at these laparoscopies. They received the
regimen of Gem plus nab-paclitaxel after staging laparoscopies and, in 12 patients
(28.6%), the CY status were successfully changed into negatively (CY-) and they finally
underwent subsequent resection with CY-. In this presentation, we will also introduce
their improved prognostic date in this novel strategy.
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61. SIGNIFICANCE OF “DOMINANT” UNCINATE DUCT DILATATION IN IPMNS: A NEW HIGHRISK CRITERION
Presenter: Samer S Al Masri MD | University of Pittsburgh Medical Center
S AlMasri, M Zenati, A Dasyam, A Singhi, K Lee, A Slivka, K Mcgrath, J Chennat,
K Fasanella, A Khalid, R Brand, S Sarkaria, R Das, D Bartlett, H Zeh, A Zureikat
Background: The uncinate process of the pancreas has a dominant drainage ductal
system that can either empty into the accessory or main pancreatic ducts. Although
several autopsy series have outlined the anatomical footprints for this independent
drainage system, current international consensus guidelines of intraductal papillary
mucinous neoplasms (IPMNs) still consider it as a branch duct, even though it is the
main drainage system for a once independent portion of the pancreas. We
hypothesized that, in addition to the well-defined high-risk criteria of IPMNs, dilation of
the “dominant” uncinate duct (UDD) is associated with advanced neoplasia (high
grade dysplasia /invasive cancer = HGD/IC) on final resection pathology, and may
therefore be classified as an independent high-risk criterion.
Methods: A retrospective review of patients who underwent surgical resection of a
pancreatic IPMNs between 2008-2019 at our institution was performed. Preoperative
imaging studies (pancreas protocol CT and /or MRI) were reviewed by an abdominal
radiologist who was blinded to the final pathological results. In addition to the Fukuoka
criteria, we recorded whether there was any UDD irrespective of the location of the
primary lesion. Using multivariate logistic regression, the pathological significance of
UDD was determined.
Results: A total of 260 patients were identified. The mean age at diagnosis was 67.9
years and 49.2% were females. Of the entire cohort, 122 (47%) had HGD/IC and 138
(53%) had non-invasive (low/intermediate grade dysplasia) disease in the surgical
specimen. UDD was noted in 59 (22.7%) patients, of which 36 (61%) had invasive disease
on pathological evaluation (P < 0.003). On multivariate logistic regression for the entire
cohort, adjusting for size, main duct dilation, presence of enhancing mural nodule,
bilirubin level and demographics, UDD was an independent predictor of invasive
disease (OR= 2.99, P < 0.04). Subgroup analysis was performed on patients with
main/mixed duct IPMNs and branch duct IPMNs with high risk criteria confined to the
dorsal pancreas (n=170, 66.4%) in order to determine the pathological significance of
UDD in these remote lesions. Even in this subgroup of patients, UDD was a significant

predictor of HGD/invasive cancer (OR= 7.6, P < 0.004), suggesting it may be associated
with an aggressive field effect.
Conclusion: This is the largest study to date evaluating the significance of uncinate
“dominant” duct dilation in IPMNs, and shows it to be a high-risk feature associated with
HGD/IC. This association persisted for IPMNs limited to the dorsal pancreas, suggesting
UDD may be associated with an aggressive “field effect”. Although these findings
warrant validation with larger prospective studies, we recommend this feature be
considered an additional high-risk criterion in IPMN, irrespective of the location of the
cystic lesion.
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Background: Intraductal papillary mucinous neoplasms (IPMN) are pre-malignant
cystic tumors of the pancreas. The molecular events occurring during malignant
progression of these tumors are poorly understood. In conventional (non-cystic)
pancreatic adenocarcinoma (PDAC), perineural invasion is a poor prognostic factor,
and mouse models of PDAC suggest that infiltration of nerves into the tumor stroma
occurs before malignant invasion. These tumor-nerve interactions are mediated by
neurotrophic factors, especially nerve growth factor (NGF). However, tumor-nerve
interactions have not been studied in IPMN. The goal of this study was to analyze the
relationship between NGF, nerve hypertrophy and dysplasia in resected IPMN.
Methods: Forty patients who had undergone resection of IPMN from 2013 to 2018 were
identified from our institutional Pathology archive (with IRB approval) and their slides
reviewed by a pancreas pathologist. Seven specimens of normal pancreatic tissue
were used as controls. Areas of low- and high-grade dysplasia, as well as carcinoma,
were identified within each specimen. Dysplastic areas were subclassified by IPMN
subtype: gastric, intestinal and pancreatobiliary. Multiplexed immunohistochemistry was
performed for NGF, GAP43 and S100, with the latter two markers used to identify neural
structures. Intensity of NGF expression in IPMN tumor cells and degree of nerve
hypertrophy in the tumor stroma were scored by two independent pathologists.
Results: Of the 40 IPMN cases, there were 20 with low-grade dysplasia, 9 with highgrade dysplasia and 11 with IPMN-associated carcinoma; by subtype, there were 15
gastric, 5 intestinal and 20 pancreaticobiliary. With increasing levels of dysplasia, there
was a statistically significant increase in NGF intensity with IPMN tumor cells (p<0.02;
Figure 1A). Similarly, nerve hypertrophy within the IPMN stroma increased with increasing
levels of dysplasia (Figure 1B). NGF expression positively correlated with stromal nerve
hypertrophy (Spearman coefficient 0.51, p<0.001). Nerve hypertrophy was also
associated with IPMN subtype, being more common in pancreatobiliary compared
with gastric or intestinal subtypes. (Pearson Chi-square P=0.041).

Conclusion: Malignant progression in IPMN is associated with increasing expression of
NGF by tumor cells, as well as corresponding increases in nerve hypertrophy in the
surrounding tumor stroma. Further studies are ongoing to dissect the role of NGF
signaling in IPMN.

