
E-Mail Karger@karger.com
www.karger.com

© 2016 S. Karger AG, Basel
0028–3835/16/1037–0001$39.50/0

Accesible online at:
www.karger.com/nen

Abstracts

 Basic Science – mTOR and Other 
Pathways, Signalling, Receptors

A1

Dual High Throughput Proteomic and 
Transcriptomic Screen for Predictive 
Biomarkers of Everolimus Sensitivity in 
Pancreatic NET
Bucau M., Cros J., Raffenne J., Rebours V., Palazzo M., 
Bourgoin P., Albuquerque M., Sauvanet A., Bedossa P., 
Ruszniewski P., Paradis V., Couvelard A.

Hopital Beaujon – APHP, Clichy, France

Introduction: mTOR inhibitor Everolimus is approved for the 
treatment of well-differentiated PNET. The heterogeneity of the 
response rate and the potential toxicity warrant predictive biomark-
ers. Aim(s): Define through a dual high throughput proteomic 
and transcriptomic approach predictive biomarkers of Everolimus 
sensitivity. Materials and Methods: Fifteen well-differentiated 
PNET tumors were minced in 300 uM slices and cultured for 48 h 
with no drug, Everolimus or BEZ235. Caspase 3 levels assessed 
by immunohistochemistry at 48 h were used to define sensitive and 
resistant tumors. Transcriptomic profiles were determined and key 
oncogenic proteins were quantified by reverse phase protein array 
(RPPA). Results: Nine tumors were defined as resistant to mTOR 
inhibitors. RPPA showed that resistant tumors had a higher level of 
the activated phosphorylated forms of mTOR, p70S6K and S6 but 
not 4EBP1. Phosphorylated form of p38, b-catenin and NF-kB p65 
were also increased in resistant tumors. Transcriptomic signatures 
of hypoxia and glycolysis were enriched in resistant tumors together 
with signatures linked to chromatin remodeling. Conclusion: In 
this model, resistant tumors harbor non-canonical activation of the 
mTOR pathway together with hypoxia and specific metabolic (gly-
colytic) gene signatures. Chromatin remodeling signatures suggest 
that DAXX/ATRX status may impact mTOR inhibitors sensitivity. 
This warrants further metabolomic investigations and validation in a 
cohort of patient treated with mTOR inhibitors. Keywords: PNET, 
Everolimus, Predictive biomarkers.

A2

Immunohistochemical Expression of 
Estrogen and Progesterone Receptors 
in Neuroendocrine Tumors
Costa D.L., Albuquerque C.M.S., Boente L.A., Araujo D.V., 
Fares A.F., Costa T.G., Ferreira S., Begnami M.D.F.D.S., 
Silva M.J.B.

AC Camargo Cancer Center, São Paulo, Brazil 

Introduction: Expression of progesterone (PR) and estrogen 
receptor (ER) in some neuroendocrine tumors (NET) raises the pos-
sibility of hormonal regulation in these tumors, but those prevalence 
and clinical implication are unknown. Aim(s): To determine pres-
ence and prognostic value of ER and PR in NET. Materials and 
Methods: Immunohistochemical expression of ER and PR were ret-
rospectively examined in NET treated in a single institution between 
2007 and 2015 and correlated with clinicopathological features and 
survival. Results: We analyzed 96 cases. Gastroenteropancreatic 
tract was the most common site of involvement (76%) with 20.8% 
and 18.8% showing positive ER and PR staining, respectively. All 
primary sites presented expression of hormonal receptors, except 
colon and rectum. ER positivity was significantly associated with 
functional syndrome (p = 0.005) and absence of tumor necrosis (p = 
0.03); PR positivity was associated with non-metastatic disease (p = 
0.02) and primary site (p = 0.04), with 50% of pancreatic NET having 
PR expression. No association was demonstrated with tumor grade, 
but there was a low number of G3 NET in this study (12%). The over-
all 5-year survival rate of ER positive tumors was 86.5% and 74.4% 
for ER negative NET (p = 0.77) and 94% and 72.4% for PR posi-
tive and negative NET respectively (p = 0.20). Conclusion: In this 
study NET with favorable prognostic features had higher ER and PR 
expression. This could potentially help in risk stratification and pro-
vide a target for novel treatment strategies. Keywords: Progesterone, 
Estrogen, Carcinoid.
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in BP-NET cells. Materials and Methods: Receptors expression 
was evaluated by Western blot in 2 BP-NET cell lines (NCI-H720, 
NCI-H727 cells). Cell viability and apoptosis were measured by 
ATPlite assay and Caspase3/7 assay, respectively. IGF1R and EGFR 
heterodimer formation was evaluated by immunoprecipitation (IP). 
Results: Both cell lines express IGF1R while only NCI-H727 cells 
express EGFR detectable levels. Cells were treated with EGF and 
IGF1: both induced cell viability. As expected, Linsitinib (IGFR 
inhibitor) was able to reduce cell viability and increase apoptosis 
activation in both cell lines. Erlotinib (EGFR inhibitor) was able to 
reduce cell viability and increase apoptosis activation in both cell 
lines, even in NCI-H720 cells in which EGFR was not detectable. 
To explain why Erlotinib exerts its effects on NCI-H720 cells we 
performed IP using IGF1R antibody, and found that IGF1R forms 
heterodimers with EGFR, possibly explaining the effects of Erlotinib 
on these cells. Conclusion: Our data demonstrate an interaction 
between EGFR and IGF1R that could affect response to therapy. The 
relationship between EGFR and IGFR should be further analyzed and 
considered as possible new target for BP-NET therapy. Keywords: 
BP-NET RTK.

A5

Are eIFs Ingredients for Neuroendocrine 
Tumorigenesis?
Gantenbein N.a, Smolle E.a, Thalhammer M.b, 
Kornprat P.b, Lackner C.a, Spindelboeck W.c, 
Kump P.c, Lipp R.d, Haybaeck J.a

aInstitute of Pathology, Medical University of Graz, Graz, 
Austria; bDivision of General Surgery, Medical University 
of Graz, Graz, Austria; cDivision of Gastroenterology and 
Hepatology, Medical University of Graz, Graz, Austria; 
dDivision of Oncology, Medical University of Graz, Graz, 
Austria 

Introduction: Neuroendocrine tumors (NETs) develop in almost 
any organ, therefore they are a very heterogeneous group of tumors. 
One of the major activities in every cell is the translation of mRNA 
to the corresponding protein, which plays an important role in cancer 
development. Crucial for this translation process are eukaryotic ini-
tiation factors (eIFs), which are themselves regulated by the mamma-
lian target of Rapamycin (mTOR)-pathway. Mutation or deregulated 
expression of eIFs influences cell growth and proliferation, contribut-
ing to carcinogenesis. The incidence of NETs has increased fivefold 
over the last three decades. Aim(s): We aimed at investigating the 
contribution of eIFs to NETs. Materials and Methods: NETs and 
their metastases from 3 individuals were analyzed on protein expres-
sion level for eIFs and mTOR members by Western Blot. Additionally 
we have investigated various eIF subunits in gastroenteropancreatic 
NETs and neuroendocrine carcinomas by immunohistochemistry. 
Normal adjacent tissue served as control. Results: Indeed, eIFs 
and members of the mTOR pathway were differentially expressed 
in NETs, and were changed in NET cell lines pointing to a possible 
mechanistic link between NETs and mTOR. Conclusion: Our data 
indicate a contribution of eIFs and mTOR signaling to the develop-
ment and progression of NETs. A better understanding of the molecu-

A3

Slit-Robo Signaling Links to Ras Activity 
to Suppress Metastasis and Is Associated 
with Time-to-Progression in Pancreatic 
Neuroendocrine Tumors
Detjen K.a, Göhrig A.a, Hilfenhaus G.a, Körner J.L.a, 
Lombardi M.b, Welzel M.a, Behm A.a, Arsenic R.c, 
Grötzinger C.a, Pascher A.d, Wiedenmann B.a, Fischer C.a

aCharité-Universitätsmedizin Berlin, Department of 
Gastroenterology, Berlin, Germany; bUniversity of Pisa, 
Department of Clinical and Experimental Medicine, Pisa, 
Italy; cCharité-Universitätsmedizin Berlin, Department of 
Pathology, Berlin, Germany; dCharité-Universitätsmedizin 
Berlin, Department of Surgery, Berlin, Germany 

Introduction: mRNA signatures of distinct metastatic pheno-
types of pancreatic NETs (pNETs) exhibit differences in several com-
ponents of the Slit-Robo axon guidance system. Aim(s): We aimed 
at delineating the role of Slit-Robo signaling for tumor progression in 
pNETs. Materials and Methods: Expression of Slit2 and Robo1 on 
human pNET tissues was determined by IHC and qPCR. Migration 
and colony formation as well as metastasis in mice were evaluated 
as read-outs. Results: Slit2 mRNA expression was reduced in pNET 
tissues as compared to healthy pancreas. Robo1 immunoreactivity 
localized to epithelial tumor cells of pNETs, and reduction of Robo1 
mRNA levels correlated to shorter time-to-progression in pNET 
patients. Experimentally, restored Slit2 expression in BON cells 
inhibited proliferation, migration and colony formation. Conversely, 
disruption of Slit2-Robo signaling via Robo1 knockdown or seques-
tration of endogenous Slit2 in QGP cells by a soluble Robo1 receptor 
stimulated directed migration and colony formation. Mechanistically, 
Slit2-Robo1 signaling stimulated Ras activity and delayed cell cycle 
progression, consistent with a growth suppressive function of Ras in 
endocrine cells. Finally, incidence of lymphatic metastases and lym-
phangiogenesis were reduced in orthotopic BON tumors with restored 
Slit2 expression. Conclusion: Our data assign to Slit2-Robo1 a 
novel function as metastasis suppressor. Loss of Slit2-Robo1 signal-
ing may contribute to a metastatic phenotype of pNETs. Keywords: 
Slit2, Robo1, Pancreatic, NET, pNET, Metastasis, Mouse model.

A4

Cross-Talk between EGFR and IGF1R 
Influences the Response to RTK Inhibitors in 
Bronchopulmonary (BP)-NET Cell Lines
Gagliano T., Gentilin E., Benfini K., Falletta S., 
Di Pasquale C., Riva E., Degli Uberti E., Zatelli M.C.

University of Ferrara, Ferrara, Italy 

Introduction: BP-NETs represent ~30% of all neuroendocrine 
tumors. BP-NET treatment is challenging due to onset of resistance to 
chemo and targeted therapies. EGFR and IGF1R had been associated 
with tumor onset and progression in several neoplasia. Aim(s): To 
investigate the role of EGFR and IGF1R and their possible cross-talk 
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A7

Efficacy of Everolimus and Somatostatin 
Analogs as Single Agents or in Combination 
in Human Pancreatic Neuroendocrine 
Tumors Primary Cultures
Mohamed A.a, Romano D.b, Poizat F.c, Delpero J.R.d, 
Niccoli P.e, Moutardier V.f, Garcia S.g, Albertelli M.h, 
Ferone D.h, Barlier A.b, Saveanu A.b, Gerard C.b

aMolecular Biology Laboratory, APHM Conception, 
Marseille, France; bAix Marseille Université, CNRS, 
CRN2M, UMR7286, North Faculty of Medicine, Marseille, 
France; cDepartment of Biopathology, Paoli Calmette 
Cancer Institute, Marseille, France; dDepartment of 
Surgery, Paoli Calmette Cancer Institute, Marseille, France; 
eDepartment of Oncology, Paoli Calmette Cancer Institute, 
Marseille, France; fDepartment of Surgery, APHM, North 
Hospital, Marseille, France; gPathology Laboratory, 
APHM, North Hospital, Marseille, France; hDepartment of 
Internal Medicine and Center of Excellence for Biomedical 
Research, University of Genova, Genova, Italy 

Introduction: Among the therapeutic options available for the 
treatment of neuroendocrine tumors, one targeted therapy, everolimus 
(RAD) has been approved for advanced progressive pancreatic neu-
roendocrine tumors (pNETs). It improve progression free survival but 
is not curative. Alterations of the PI3K/Akt/mTOR pathway in pNETs 
have given the rational for the use of this signaling pathway inhibi-
tors. Aim(s): The objective of the study was to evaluate efficacy of 
RAD alone or in combination with somatostatin analogs in human 
pNETs. Materials and Methods: Measure of cell viability, chro-
mogranin A (CgA) secretion, caspase and Akt activities in 20 human 
pNETs in primary culture. Results: RAD decreases viable cell num-
ber and CgA secretion respectively in 78% and 67% of pNETs (with 
respective median of 45% and 57%). Combined treatments with RAD 
and octreotide or pasireotide do not improved inhibition of CgA 
secretion and partially reduce inhibition of cell viability observed in 
the presence of RAD alone. Analogs-dependent Caspase activities 
are abolished in combined treatments. Furthermore, whereas RAD 
repression of S6K activity is still observed in combined treatments, 
the analogs do not reduce the activated level of Akt induced by RAD. 
Conclusion: Combined treatments of pNETs in primary culture 
with Rad and somatostatin analogs do not improved inhibition of cell 
viability and CgA secretion observed with RAD single treatment. 
Keywords: pNETs primary culture, Everolimus, Somatostatin ana-
logues, Cell viability, Chromogranin a secretion, Akt activity.

lar mechanisms leading to neuroendocrine tumorigenesis is crucial 
for establishing novel and tailored treatment strategies for NET 
patients. Keywords: NETs, mTOR, Eukaryotic translation initiation.

A6

Differential Somatostatin and CXCR4 
Chemokine Receptor Expression in Primary 
Gastroenteropancreatic Neuroendocrine 
Neoplasms (GEP-NEN) and Their Metastases
Kaemmerer D.a, Träger T.b, Sänger J.c, Schulz S.b, Lupp A.b

aZentralklinik Bad Berka, Bad Berka, Germany; bJena 
University Hospital, Jena, Germany; cInstitute of Pathology 
and Cytology, Bad Berka, Germany 

Introduction: Somatostatin receptors (SSTR) are known for 
their overexpression in well-differentiated GEP-NEN, where they 
serve as molecular targets for different imaging and treatment modali-
ties. The chemokine receptor CXCR4, in contrast, is present mainly 
in highly proliferative and advanced tumors. Aim(s): Evaluation 
of the SSTR, CXCR4 and Ki-67 expression in primary tumors (PT) 
(n = 50) and metastases (MTS) (n = 76) of GEP-NEN from 3 dif-
ferent places of origin (small intestine, pancreas, colon/rectum). 
Materials and Methods: The SSTR and CXCR4 expression was 
determined by means of immunohistochemistry and rated by means 
of the Immunoreactive Score (0-12 points). Results: No notice-
able differences were noticed between PT and MTS. Between the 
different places of origin, dissimilarities were mainly seen for the 
SSTR2A expression. Here, PT of the small intestine had the highest 
mean expression (IRS: 10.3), followed by pancreatic (IRS: 8.5) and 
colorectal neoplasms (IRS: 5.5). The Ki-67 index, in contrast, was the 
lowest in PT of the small intestine (5.4%), whereas PT of colorectal 
origin displayed the highest values (24.6%). Within the MTS, those of 
pancreatic origin showed the highest mean SSTR2A expression (IRS: 
9.5), followed by metastases of the small intestine (8.5) and the colon/
rectum (IRS: 6.8). Conclusion: GEP-NEN exhibit distinct differ-
ences in the SSTR and Ki-67 expression intensity depending on their 
place of origin, whereas relevant differences between PT and MTS 
were not detected. Keywords: Somatostatin receptor, Chemokine 
receptor, SSTR.
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A9

A New Immunohistochemistry Prognostic 
Score (IPS) Based on MGMT, NDRG-1 and 
PHLDA-3 for Recurrence and Survival in 
Resected Pancreatic Neuroendocrine 
Tumors (PanNET)
Viudez A.a, Carvalho F.b, Maleki Z.b, Zahurak M.c, 
Laheru D.b, Stark A.b, Azad N.b, Wolfgang C.b, Baylin S.b, 
Herman J.G.b, De Jesus-Acosta A.b

aComplejo Hospitalario de Navarra, Pamplona, España; 
bThe Sidney Kimmel Comprehensive Cancer Center at 
Johns Hopkins Medical Institutions, Baltimore, USA; 
cThe Johns Hopkins Medical Institutions, Baltimore, USA 

Introduction: In PanNET tumors contradictory data about the 
prognostic role of MGMT (O6-methylguanine DNA methyltrans-
ferase) has been published. NDRG-1 (N-myc downstream-regulated 
gen-1) and PHLDA-3 (Pleckstrin homology-like domain family A 
member 3) immunohistochemistry (IHC) expressions have been eval-
uated in several solid malignant tumors, but their roles in PanNET 
remain unknown. Aim(s): We aimed to evaluate the prognostic sig-
nificance of NDRG-1, MGMT and PHLDA-3 by IHC and methylation 
analysis in resected pancreatic neuroendocrine tumors. Materials 
and Methods: Ninety-two patients with resected primary PanNET 
and follow-up >24 months were included in this study. An immu-
nohistochemistry prognostic score (IPS) was developed based on 
MGMT, NDRG-1 and PHLDA-3 IHC expression to predict disease 
free survival (DFS) and overall survival (OS). The discriminatory 
ability of multivariate models combining the IPS and important clini-
cal variables was assessed with Harrel’s c-index (HCI). Results: In 
multivariate analyses, ki-67 (HR: 2.45; 95% CI: 1.20, 5.01; p = 0.01) 
and IPS (HR: 2.68; 95% CI: 1.60, 4.49; p = 0.00018) were indepen-
dent prognostic factors for DFS, while age (HR: 7.67; 95% CI: 2.14, 
27.45; p = 0.0017) and IPS (HR: 2.67; 95% CI: 1.11, 6.41; p = 0.03) 
were independent prognostic factors for OS. HCI for the multivariate 
DFS and OS models were 0.796 and 0.788, respectivel. Conclusion: 
Our IPS is a useful prognostic biomarker for recurrence and survival 
in patients following resection for PanNET. Keywords: Pancreatic 
neuroendocrine tumor, MGMT, NDRG-1, PHLDA-3.

A10

Targeting Tumor Metabolism in NETs: 
A Novel Mechanism of Action of the 
Somatostatin Analog Lanreotide
Wolf I., Hesin A., Rubinstein T., Rubinek T., 
Shabtay-Orbach A.

Tel Aviv Medical Center, Tel Aviv, Israel 

Introduction: One of the hallmarks of cancer is reprogramming 
of energy metabolism, characterized by a shift to aerobic glycoly-
sis. This metabolic switch provides cancer cells appropriate condi-
tions required for enhanced proliferation and survival. The effects 
of somatostatin on tumor metabolism had not been determined yet. 

A8

Selective Inhibition of PI3Kalpha (BYL719) – 
Promising Therapeutic Option for 
Neuroendocrine Tumors?
Nölting S.a, Rentsch J.b, Freitag H.c, Briest F.c, 
Schrader J.d, König A.e, Aristizabal Prada E.T.a, 
Siegmund B.c, Auernhammer C.J.a, Grabowski P.c

aKlinikum der Universität München – Großhadern, 
München, Germany; bInstitut für Biochemie, Berlin, 
Germany; cCharité-Universitätsmedizin Berlin, Berlin, 
Germany; dUniversitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany; eUniversitätsmedizin Göttingen, 
Göttingen, Germany 

Introduction: Neuroendocrine tumors are heterogeneous, often 
functional malignancies and their therapeutic options are limited. As 
the PI3 kinase signaling is  in GEP-NENs, selective PI3Kalpha inhibi-
tors may be more potent than panPI3K inhibitors. Aim(s): Therefore, 
we assessed the effects of BYL719 in different NEN cell lines (pan-
creatic and lung NET) compared to the established mTORC1 inhibi-
tor everolimus. Materials and Methods: We treated the cell lines 
BON, QGP-1, NCI-H727 with increasing concentrations of the inhib-
itor BYL-719, compared to everolimus and DMSO. We performed 
WST-1 assay in order to determine efficacy and growth inhibition. 
The induction of apoptosis was shown by caspase 3/7 activation and 
cell cycle was analyzed by FACS. We determined changes in the sig-
naling network by phospho-specific western blot analysis. Results: 
BYL-719 showed dose-dependent, reversible, anti-proliferative 
effects in all tested cell lines. Unless the potency was much lower than 
the potency of everolimus, the maximum effects were more benefi-
cial. Treatment with BYL719 led to cell cycle arrest and decrease of 
cell viability through marked inhibition of PI3K/AKT and mTORC1-
signaling. Conclusion: PI3Kalpha-Inhibition is an interesting new 
therapeutic approach in neuroendocrine tumor disease that should 
be evaluated in further preclinical trials. Keywords: PI3Kalpha, 
BYl719, Neuroendocrine tumor cell lines.
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programs to rank the pathogenicity of the identified candidate genes 
for familial siNET could help to refine the results. Furthermore, we 
are eager to expand our familial siNET cohort through collaborations. 
Keywords: Familial sinet, Whole exome, Candidate gene.

B2

Splicing Dysregulation Impacts on 
Neuroendocrine Tumors: Evidence from 
Altered Spliceosoma Components and 
Somatostatin and Ghrelin Systems
Castaño J.P.a, Pedraza-Arevalo S.a, Herrea-Martinez A.D.b, 
Del Río-Moreno M.a, Sánchez-Sánchez R.c, 
Ortega-Salas R.c, Serrano-Blanch R.d, 
Galvez-Moreno M.A.b, Gahete M.D.a, Luque R.M.a

aMaimonides Institute of Biomedical Research of Córdoba 
(IMIBIC), University of Córdob, Reina Sofía University 
Hospital, CiberObn, Cordoba, Spain; bUGC Endocrinology 
and Nutrition, Reina Sofía University Hospital; 
Maimonides Institute of Biomedical Research of Córdoba 
(IMIBIC), Cordoba, Spain; cUGC Pathology, Reina Sofía 
University Hospital, Maimonides Institute of Biomedical 
Research of Córdoba (IMIBIC), Cordoba, Spain; dUGC 
Medical Oncology, Reina Sofía University Hospital, 
Maimonides Institute of Biomedical Research of Córdoba 
(IMIBIC), Cordoba, Spain 

Introduction: Splicing is an emerging cancer hallmark influ-
encing multiple tumor cell (dys)functions. We have shown that aber-
rantly spliced variants of somatostatin receptor subtype 5 (sst5TMD4) 
and of the pleiotropic neuropeptide ghrelin (in1ghrelin) are linked 
to poor prognosis in gastroenteropancreatic neuroendocrine tumors 
(GEPNETs) and may enhance their aggressiveness features. Aim(s): 
We hypothesized that alterations in the splicing machinery can con-
tribute to generate these abnormal variants, and offer novel interven-
tion points in GEPNETs. Materials and Methods: To ascertain this 
question, an array of selected components of the major (n = 13) and 
minor spliceosome (n = 4), and associated splicing factors (n = 28) 
was devised, and their levels of expression were evaluated using a 
Fluidigm methodology, in a series of 20 pancreatic NETs samples 
(47% G1, 47% G2 and 6% G3) and control-adjacent non-tumoral 
tissues. Results: Results revealed that expression of a number of 
splicing factors and spliceosoma components was altered in tumor 
tissue vs. non-tumoral adjacent tissue. Of note, relevant splicing 
factors (Celf4, NOVA1, SKIP/Prp45, RAVER1) and spliceosoma 
components (PRP8) not associated previously to NETs were heav-
ily overexpressed in tumor tissue, and some of these changes cor-
related with tumor features (invasion) and clinical parameters 
(relapse). Conclusion: Thus, splicing machinery is clearly altered 
in GEPNETs, which can underlie aberrant splicing mechanisms, 
and may provide novel diagnostic biomarkers and therapeutic tools. 
Keywords: Splicing.

Aim(s): Study the effects of lanreotide on the metabolic activity of 
NETs cells. Materials and Methods: BON-1 and NCI-H727 cells 
were used. Levels of metabolites were determined using 1H-NMR 
spectrometry. Hexokinase (HK) 2 activity was tested using HK enzy-
matic assay. Proteins expression and phosphorylation were tested 
using Western blot. Viability was tested using colony formation assay. 
Results: The AKT pathway promotes, while the master energy sen-
sor AMP-activated kinase (AMPK) alters, metabolism of cancer cells. 
Lanreotide inhibited the AKT pathway but activated AMPK, result-
ing in inhibition of the downstream effector acetyl CoA carboxyl-
ase (ACC). Lanreotide treatment reduced mRNA levels of the key 
glycolytic regulatory enzymes lactate dehydrogenase and HK2 and 
inhibited enzymatic activity of HK2. Finally, the effects on viability 
and metabolites levels were examined. Lanreotide decreased colony 
formation of both cells and decreased lactate concentration in the 
media, indicating reduced glycolysis. Conclusion: These data indi-
cate reversal of the metabolic switch as a novel mechanism of action 
of lanreotide and may pave the way to a rational design of somatosta-
tin analogs-based combinations. Keywords: Metabolism, Glucose.

 Basic Science – Genetics, 
Epigenetics, miRNAs

B1

Whole Exome Sequencing of Three Families 
with Small Intestine Neuroendocrine Tumors
Beyens M.a, Vandamme T.a, Goepfert A.a, Van Camp G.a, 
Hofland L.b, Peeters M.c, De Herder W.b, Op de Beeck K.a

aCenter of Medical Genetics Antwerp, Edegem, Belgium; 
bErasmus MC, Rotterdam, The Netherlands; cUniversity 
Hospital Antwerp, Wilrijk, Belgium 

Introduction: Small intestine neuroendocrine tumors (siNETs) 
are the most prevalent small intestine neoplasms. However, familial 
siNETs are rarely described. Aim(s): Three families with multiple 
siNET-affected family members were studied to identify disease-
causing genes. Family studies in this rare cancer could help identify 
novel genes implicated in siNET tumorigenesis. Materials and 
Methods: We performed whole exome sequencing on germline 
DNA of 3 affected siblings and 1 non-affected sibling in family A, 
on the affected mother-son pair in family B and on two affected and 
four non-affected members in family C. Using a custom variant filter-
ing strategy for autosomal dominant and recessive mutations, possi-
bly protein-damaging stoploss, stopgain and non-synonymous SNVs 
and frameshift indels were filtered. Results: The above-mentioned 
filtering strategies identified 5 homozygous and 251 heterozygous 
SNVs in family A and 3 homozygous and 347 heterozygous SNVs 
in family B. Both WES datasets were put together and analyzed fur-
ther. Among the 16 genes that contained mutations in both families, 4 
genes shared the same variant. Variant analysis of family three is still 
pending. Conclusion: Interesting SNVs and indels have been identi-
fied in all families studied. Further variant filtering using predictions 

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



Neuroendocrinology 2016;103(suppl 1):1–1286 13th Annual ENETS Conference

DAXX had increased chromosomal instability early in tumorigen-
esis. Multiregional analyses revealed subclonal mutations in TP53 
(n = 3) and PTEN (n = 3). Preliminary data suggest that PTEN inac-
tivation could be associated with increased tumor cell proliferation. 
Conclusion: This work provides insight into the mutational timing 
during PNET development and revealed a potential basis for disease 
progression through PTEN and/or TP53 inactivation. Our findings 
highlighted ATRX/DAXX mutation in PNET and subsequent chro-
mosomal instability. These data could ultimately define potential 
druggable targets as well as prognostic and predictive biomarkers. 
Keywords: Cancer evolution, Molecular genetics, Neuroendocrine 
tumor.

B5

Well Differentiated Pancreatic 
Neuroendocrine Tumors (WDPNET) G3: 
Does the Ki67 Really Do It All?
Cros J.a, Soukeur M.a, Raffenne J.a, Florent D.b, 
Thomas De Montpreville V.c, Antoine M.d, Scoazec J.Y.e, 
Cazes A.f, Svrcek M.g, Hentic O.a, Sauvanet A.a, 
Bedossa P.a, Paradis V.a, Ruszniewski P.a, Couvelard A.f

aHopital Beaujon – APHP, Clichy, France; bInstitut Cochin, 
Paris, France; cHopital Marie Lannelongue, Le Plessis 
Robinson, France; dHopital Tenon, Paris, France; eInstitut 
Gustave Roussy, Villejuif, France; fHopital Bichat, Paris, 
France; gHopitaln Saint Antoine, Paris, France 

Introduction: WDPNET G3, although not recognized by the 
2010 WHO classification are far from exceptional. They also rep-
resent a great therapeutic challenge especially since their molecular 
drivers are unknown. Aim(s): Compare the transcriptomic profiles of 
aggressive WDPNET with those of less proliferative WDPNET and 
of poorly differentiated neuroendocrine carcinomas (NEC) to identify 
driver oncogenic pathways. Materials and Methods: Two patholo-
gists determined differentiation and hand counted the ki67 of 29 
PNET. Transcriptomic profiles were obtained with Affymetrix HTA 
2.0 chips. Among the 26 WDPNET, 7 tumors had a Ki67 below 5%, 5 
between 5–15% and 14 between 17–39%. 3 NEC had a Ki67 between 
47–95%. Results: Besides increased proliferation gene signatures, 
aggressive WDPNET harbored enriched gene signatures classically 
found in NEC such as E2F, MYC and increased glucose metabo-
lism. These signatures were further enriched in the NEC group. 
Unsupervised analysis showed that aggressive WDPNET actually 
formed 2 clusters: 10/14 clustered with NEC and 4, without NEC-
like signatures, clustered with Ki67 <15% PNET. Ki67 distribution 
was similar in these 2 aggressive WDPNET groups. Conclusion: 
Aggressive WDPNET are heterogeneous. Some harbor NEC-like 
transcriptomic signatures while other, even with a Ki67 >20%, show 
low proliferating NET-like profile. This warrants further validation 
on a larger cohort to address how it affects survival and response to 
treatment. Keywords: G3 PNET, Transcriptomic profiles, NEC.

B3

The MEN2B Due to de Novo Mutation M918T 
at Algiers
Chikouche A.

Laboratory of Biochemistry, Pierre and Marie Curie Center, 
CPMC, Algiers, Algeria 

Introduction: The MEN2B, or Gorlin syndrome is a very rare 
disorder where there are a medullary cancer of thyroide associated 
with pheochromocytoma and other clinical signs such as a ganglion – 
neuromatose or a Marfan syndrome. The MEN2B belongs MEN2 are 
rare hereditary disease, transmitted as an autosomal dominant muta-
tions linked to the RET proto-oncogene. Aim(s): In a case of MEN2B 
whose diagnosis is clinical and biological, the genotypic analysis is 
required and is based on the detection of mutations in exons 15 or 16 
of the RET gene. Materials and Methods: Three patients belong-
ing to three different families diagnosed MEN2B 1 woman aged 23 
years and 2 young men aged 19 and 22 years are benefit of genetic 
analysis. The genetic study to focus on the relatives. DNA extrac-
tion was done by the method to salts. Genetic study involved exons 
15 and 16, by amplification by PCR followed by sequencing on ABI 
3130 Applied Biosystems. Results: We found in the three patients, 
the same M918T mutation which is localized in exon 16 in hetero-
zygous form. This mutation was not found in other family members. 
Conclusion: The discovery of the M918T germline mutation in 
these three MEN2B index cases confirms the diagnosis. This muta-
tion at codon 918 of exon 16 is highly specific (95%) of the MEN2B. 
Seing that the genetic testing of related has not found the mutation in 
other family members, we can conclude that this mutation is de novo, 
as found in the literature. Keywords: MEN2B, de novo mutation, 
Genotypic analysis.

B4

Multiregion Analysis Reveal Evolutionary 
Patterns and a Chromosomal Instability 
Signature in Pancreatic Neuroendocrine 
Tumours
Crona J., Backman S., Kugelberg J., Maharjan R., 
Björklund P., Hellman P.

Uppsala University, Department of Surgical Sciences, 
Uppsala, Sweden 

Introduction: Pancreatic neuroendocrine tumors (PNETs) are 
potentially lethal diseases that show variable degrees of proliferation 
and invasiveness. Although genetic subgroups have been suggested 
to give prognostic information the impact of clonal evolution to the 
development and outcome of PNETs remains unexplored. Aim(s): 
To elucidate the aberrations in PNET genomes and their role in 
tumourigenesis and metastatic spread. Materials and Methods: An 
integrative analysis of mutational spectra and copy number variations 
in 169 PNET samples from 94 patients. Results: Recurrent muta-
tions in MEN1 (n = 35) and ATRX/DAXX (n = 17) were detected 
and classified as early disease drivers. Tumors with mutated ATRX/
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with DAXX/ATRX status, ALT (Alternative Lengthening Telomeres) 
activation and CIN (Chromosomal Instability). H3K4me3 levels were 
evaluated by IHC in 105 pNET samples. DNA methylation status 
as well as H3K4me3 and CIN were measured in vitro upon DAXX 
knock-down in pNET cell lines. Results: We observed that DAXX/
ATRX negative and CIN+ tumors show lower level of DNA meth-
ylation compared to DAXX/ATRX positive ones (p < 0.05) and that 
LINE1 is hypo-methylated in CIN+ tumors (p < 0.05). Additionally, 
H3K4me3 is reduced in DAXX/ATRX positive tumors and ALT 
negative ones. In vitro, upon DAXX knock-down, we observed an 
increase in micro-nuclei formation as well as G1 arrest which may 
indicate a higher genomic instability. Conclusion: Our data show 
that DAXX/ATRX loss impairs DNA methylation and histone modi-
fication. These epigenetic changes are associated with CIN and 
ALT activation and thereby lead to tumor progression. Keywords: 
DAXX/ATRX, Epigenetic, CIN.

B8

Even Malignant Appendiceal Neuroendocrine 
Tumors Exhibit No Recurrent Chromosomal 
Alterations 
Nann D.a, Nieser M.b, Sperveslage J.c, Henopp T.d, 
Vokuhl C.e, Leuschner I.e, Perren A.a, Kloeppel G.f, 
Sipos B.b

aInstitute of Pathology, University of Bern, Bern, 
Switzerland; bDepartment of Pathology and 
Neuropathology, Institute of Pathology, University Hospital 
Tuebingen, Tuebingen, Germany; cGerhard-Domagk-
Institute of Pathology, University Hospital Muenster, 
Muenster, Germany; dInstitute of Pathology, Traunstein, 
Germany; eDepartment of Pathology, Section of Pediatric 
Pathology, University Hospital Kiel, Kiel, Germany; 
fInstitute of Pathology, Technical University Muenchen, 
Muenchen, Germany 

Introduction: Neuroendocrine tumors (NETs) of the midgut are 
located in the ileum (iNET), caecum or appendix (aNET). Despite of 
the similar origin, NETs of the ileum and the appendix behave remark-
ably different. iNETs show high malignant potential, which manifests 
with early lymph node or liver metastases. Genetically, the loss of 
chromosome 18 (Ch18) in 60–74% of cases is the most frequent 
alteration in iNETs. aNETs are often incidental findings, rarely show 
metastases, and no chromosomal alterations are known. Aim(s): We 
addressed the question whether aNETs harbor chromosomal aberra-
tions which are possibly related to malignant behavior. Materials 
and Methods: We analyzed chromosomal copy number (CN) 
variations in 7 nodal positive and 8 nodal negative formalin-fixed 
paraffin-embedded aNETs using the OncoScan assay (Affymetrix). 
Fluorescence in-situ Hybridization (FISH) with a Ch18-centromer 
probe was carried out on tissue microarrays containing 45 aNETs. 
Results: OncoScan assay revealed non-recurrent large (>10 Mb) 
CN gains on Ch1, 3, 5, and 16 and large losses on Ch2, 4, 6, and 
11 in aNETs. Tumor-related genes as ROBO1, RB1, PTEN, RET, 
and SMAD6 were affected by these alterations in single cases. FISH 
exhibited loss of Ch18 in 4% (2/45) of aNETs. Conclusion: aNETs 

B6

mTOR Controls an Epigenetic Program 
Leading to Autophagy and Cell Growth 
Control
König A.a, Hessmann E.a, Hanheide S.a, Gaedcke J.a, 
Zhang J.b, Billadeau D.b, Ellenrieder V.a

aUniversity Medical Center Goettingen, Goettingen, 
Germany; bMayo Clinic, Rochester, Minnesota, USA 

Introduction: Makroautophagy represents an evolutionary 
highly conserved process involved in the clearance of proteins and 
organelles. The induction of this central cellular process is tightly 
connected with programs regulating cell growth control. While the 
cytoplasmic machinery that orchestrates autophagy is relatively 
well understood the key epigenetic events that initiate autophagy-
related cell growth programs remain largely unknown. Aim(s): In 
this study we aim to understood epigenetic mechanisms controlling 
autophagy-related cell growth programs in neuroendocrine cancer 
cells. Materials and Methods: Using neuroendocrine cancer cells 
we studied cell growth, cell cycle, cell cycle-related protein expres-
sion and chromatin modifications following pharmacological inhibi-
tion or RNA interference (RNAi)-mediated suppression of mTOR 
and G9a. Results: Herein we describe that mTOR inhibition dimin-
ished cell proliferation by regulation of the methyltransferase G9a. 
Mechanistically, we found that mTOR inhibition altered G9a function 
resulted in re-expression of the CDK inhibitor p27Kip1, leading to G1 
cell cycle arrest. Significantly, we show that G9a associated with the 
p27Kip1 promoter and maintained H3K9me2, which is diminished 
following mTOR inhibition in a JNK dependent manner. Moreover, 
increased p27Kip1 expression leads to a reduced cyclin A expression. 
Conclusion: mTOR controls an autophagy-related epigenetic pro-
gram that suppresses p27Kip1 expression in a G9a dependent manner. 
Keywords: Autophagy, G9a, p27Kip1, mTOR, Epigenetic growth 
control.

B7

Epigenetic Remodeling Upon DAXX and 
ATRX Loss in Pancreatic Neuro-Endocrine 
Tumors (pNETs)
Marinoni I., Wiederkeher A., Pantasis S., Normand L., 
Wiedmer T., Blank A., Schmitt A., Perren A.

University of Bern, Bern, Switzerland 

Introduction: DAXX and or ATRX loss occur in 40% of spo-
radic pNETs. DAXX and ATRX participate in the cell epigenetic 
status maintenance. Epigenetic changes influence gene expression, 
function of telomeres and genomic stability. We hypothesize that 
DAXX/ATRX loss drives tumor progression in pNET through epi-
genetic changes affecting genomic stability. Aim(s): To investi-
gate the epigenetic changes occurring upon DAXX and ATRX loss. 
Materials and Methods: LINE1 and global DNA methylation 
levels were assessed respectively in 24 and 105 human pNETs by 
pyrosequencing and IHC (Immuno Histo Chemistry) and correlated 
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B10

Association between miRNAs and HDACs in 
Pancreatic Neuroendocrine Tumors 
Swierczynski S.a, Klieser E.b, Urbas R.b, Stättner S.a, 
Primavesi F.a, Jäger T.a, Kiesslich T.c, Kemmerling R.d, 
Di Fazio P.e, Neureiter D.b

aDepartment of Surgery, Paracelsus Medical University/
Salzburger Landeskliniken, Salzburg, Austria; bInstitute 
of Pathology, Paracelsus Medical University/Salzburger 
Landeskliniken, Salzburg, Austria; cDepartment of Internal 
Medicine I, Paracelsus Medical University/Salzburger 
Landeskliniken, Salzburg, Austria; dMedizinisches 
Versorgungszentrum für Histologie, Zytologie und 
Molekulare Diagnostik, Tried, Germany; eInstitute for 
Surgical Research, Philipps University of Marburg, 
Marburg, Germany 

Introduction: Epigenetic factors are essentially involved in car-
cinogenesis, tumor promotion and chemo resistance with their major 
key players of miRNAs and histone deacetylases (HDACs). As shown 
by own theoretical databank analysis, the crosstalk between miRNAs 
and HDACs are relevant in different human chronic diseases and can-
cerogenic pathways. Aim(s): The aim of our study was the investiga-
tion of a well-defined subset of ‘pro-proliferative’ miRNAs, which 
are related to expression of HDACs and clinical parameters in pan-
creatic neuroendocrine tumors (pNETs). Materials and Methods: 
We investigated the expression levels of miR132-3p, miR145-5p, 
miR183-5p, miR34a-5p and miR449a in 57 pNETs resected between 
1997 and 2015. These findings were linked to the immunhistochemi-
cal expression pattern of members of the four HDAC classes on 
human tissue microarrays. All pNET cases were clinically and patho-
logically characterized according to published guidelines. Results: 
Correlation analysis revealed a significant association of miRNAs 
with most of the HDACs. Additionally, a linkage between the miR-
NAs and clinic-pathological parameters like grading and nodal infil-
tration could be statistically established. Conclusion: Overall, we 
demonstrated that specific miRNAs could be linked to HDAC expres-
sion in pNETs. These first data could help, to improve our knowledge 
of the complex interactions of these epigenetic drivers in pNETs for 
further therapeutic approaches. Keywords: Epigenetics, miRNA, 
Histone deacetylases, Pancreatic neuroendocrine tumor.

are chromosomally highly stable neoplasms, irrespective of their 
biological behavior. In contrast to iNETs, aNETs show low rates of 
Ch18 losses that may partly explain the differences in the malignant 
potential and highlights the different pathogenesis of these two mid-
gut NETs. Keywords: NET.

B9

The Role of p27 in Pheochromocytoma 
Development 
Richter A.a, Lalli E.b, Sass S.a, Pellegata N.a

aHelmholtzzentrum München, Munich, Germany; 
bUniversity Nice, Valbonne, France 

Introduction: The Cdkn1b gene, encoding p27, is a tumor sus-
ceptibility gene for multiple endocrine neoplasia syndromes in rats 
(MENX) and humans (MEN4) with development of pheochromocy-
toma (PCC), respectively. Recently, it was reported that p27 indirectly 
regulates gene transcription by associating with transcription factors 
(TF) and inhibiting gene transcription at specific promoters. Aim(s): 
We hypothesized that defective p27 may promote tumor formation 
in adrenomedullary cells because of aberrant gene expression regu-
lation. Materials and Methods: We used adrenomedullary tissue 
from WT rats (with normal p27 levels) or normal adrenomedullary 
cells of human individuals and performed chromatin immunoprecip-
itation-sequencing (ChIP-Seq). Results: We could successfully pull 
down DNA sequences with an anti-p27 antibody, thereby suggesting 
that p27, together with unknown TF or co-factors, can bind the chro-
matin in adrenomedullary cells. NGS determined DNA sites bound by 
p27-containing complexes. These sequences were mapped on the rat/
human genome and the Genomatix© software identified downstream 
genes and the most enriched TF binding sites among these sequences. 
The p27-dependent regulation of the expression of selected target 
genes will be verified by modulating p27 levels in PCC cell lines 
and in adrenal medulla and PCC of MENX-affected rats (with loss 
of functional p27). Conclusion: The observation will give insight 
into pathomechanisms associated with reduced p27 function specifi-
cally in neuroendocrine cells. Keywords: Pheochromocytoma, p27, 
ChIP-Seq.
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associated with pNET. Genetic mutations and clinical outcomes were 
analyzed for potential association. Results: With a median follow-up 
of 5.9 (range, 0.3–18.4) years, 33 patients (82.5%) were alive. The 
median number of mutations per patient was 3 (range 0–16). The 
most frequently found mutations were ATRX (28%), MEN1 (28%), 
ASCL1(28%), TP53 (20%), mTOR (20%), ARID1A (20%) and VHL 
(20%). The mutation frequencies of the MENI pathway (includ-
ing MENI/PSIP1/ARID1A), mTOR pathway (including mTOR/
PIK3CA/AKT1/PTEN/TS1/TS2/ATM), DAXX/ATRX, and angio-
genesis pathway (including VHL/ANGPT1/ANGPT2/HIF1A) genes 
were 48%, 48%, 38%, and 45%, respectively. ATRX mutation was 
associated with WHO grade I pNET (vs. grade II or grade III, p = 
0.043), and so were genes involved in angiogenesis pathway (p = 
0.002). Conclusion: Our study showed that genetic profiles in Asian 
pNET patients were distinct from Caucasian. Asian pNET patients 
had more frequent mutations in mTOR and angiogenesis pathway 
genes. This could partially explain a better outcome with targeted 
therapy among Asian pNET patients. Keywords: Pancreatic NETs, 
Gene mutation, mTOR.

B13

Characterization and Rescue of a Pathogenic 
D63N Mutant Human Glucagon Receptor 
That Causes a Pancreatic Neuroendocrine 
Tumor Syndrome (Mahvash Disease)
Yu R., Zhou C., Chen C.R.

Cedars-Sinai Medical Center, Los Angeles, USA 

Introduction: We have previously demonstrated that inactivat-
ing glucagon receptor (GCGR) mutations cause a novel hereditary 
human disease of hyperglucagonemia, pancreatic α cell hyperplasia, 
and pancreatic neuroendocrine tumor (Mahvash disease). We recently 
identified a novel missense GCGR mutation, D63N, in a family with 
Mahvash disease. Aim(s): To characterize and rescue the D63N 
mutant GCGR. Materials and Methods: An EGFP-tagged D63N 
(D63N-EGFP) was expressed in HEK 293 cells. Results: D63N-
EGFP exhibited abnormal, predominantly endoplasmic reticulum 
(ER) localization. Glucagon-stimulated cAMP production by D63N 
was much less at higher concentrations than that by a previously-
described P86S mutant GCGR. Multiple osmotic chaperones, low 
temperature, and 3 lipophilic GCGR antagonists did not significantly 
change the D63N localization. ER stressor thapsigargin, but not cur-
cumin, significantly trafficked D63N to plasma membrane. On west-
ern blot, D63N-EGFP migrated mainly as an 80-kD band while WT 
GCGR-EGFP as a 100-kD band. Thapsigargin treatment resulted in 
decrease of the 80-kD D63N-EGFP and increase of the 100-kD form. 
Pretreatment with thapsigarin resulted in significantly more cAMP 
upon stimulation by glucagon. Conclusion: The D63N mutant 
GCGR is functionally inactive mostly due to abnormal trafficking but 
D63N can be rescued and correctly trafficked to the plasma mem-
brane by a chaperone, which suggests pharmacological chaperones 
may be useful in patients with Mahvash disease. Keywords: Mutant 
glucagon receptor, Chaperone, Mahvash disease.

B11

A Novel Hereditary Pancreatic 
Neuroendocrine Tumor Syndrome 
Associated with Biallelic Inactivation 
of the Glucagon Receptor
Tang L.a, Yu R.b

aMemorial Sloan-Kettering Cancer Center, New York, USA; 
bCedars-Sinai Medical Center, Los Angeles, USA 

Introduction: Hereditary pancreatic neuroendocrine tumors 
(PanNETs) are associated with 4 known autosomal dominant syn-
dromes including MEN1, vHL disease, NF1, and TS. Glucagon 
receptor (GCGR) inactivation in human (Mahvash disease) has been 
associated with asymptomatic hyperglucagonemia, α-cell hyperpla-
sia, and PanNET, and may represent a new hereditary syndrome. 
Aim(s): We identified an index case with suspected Mahvash disease 
(MD) and collected information from 44 family members in 4 gen-
erations and genotyped the GCGR in 10 family members. Materials 
and Methods: The mutant GCGR transcriptions in were evaluated 
by mRNA/cDNA sequencing. Results: At least 3 individuals with 
suspected MD in this family presented with PanNET. We identified 
two heterozygous inactivating mutations of GCGR in germline and 
somatic DNA: 1) c187 G-to-A missense mutation in exon 4 culmi-
nated in pD63N; 2) c-1 position of the intron-exon border of exon 4 
(IVS3-1G>T) with a stop codon. We confirmed that the two muta-
tions occurred on separate alleles which were inherited from hetero-
zygous carriers via an autosomal recessive mode. The heterozygous 
carriers did not have apparent syndromes; compound heterozygous 
inactivation of GCGR was associated with MD with the triad of 
asymptomatic hyperglucagonemia, diffuse α-cell hyperplasia, and 
PanNET. Conclusion: We have established the genetic basis for the 
fifth hereditary PanNET syndrome which is associated with biallelic 
inactivating mutations of GCGR via autosomal recessive inheritance 
with 100% penetrance. Keywords: Hereditary PanNET.

B12

Genes Involved in Angiogenesis and mTOR 
Are Frequently Found Mutated in Asian 
Patients with Pancreatic Neuroendocrine 
Tumors 
Wen-Chi C.a, Yi-Chen Y.b, Yi-Ming S.b, Yee C.b, Po-Han L.c, 
Ming-Huang C.b

aChang Gung Memorial Hospital, Linkou, Taiwan; bTaipei 
Veterans General Hospital, Taipei, Taiwan; cNational 
Taiwan University Hospital, Taipei, Taiwan 

Introduction: There are limited data and inconsistent findings 
of genetic alteration in pancreatic neuroendocrine tumors (pNET). 
Aim(s): We sequenced genes known to be associated with pNET and 
analyzed their impact on clinical outcomes in a Taiwanese cohort. 
Materials and Methods: Tissue samples from 40 Taiwanese 
patients with sporadic pNETs were sequenced using a customized 
sequencing panel that analyzed 43 genes known to be potentially 
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C2

Regulation of Neuroendocrine 
Differentiation by Growth Factor Induced 
Proliferation in a Well-Differentiated 
Pancreatic Neuroendocrine Tumor Cell Line
Behrang Y.a, Benten D.a, Fahl M.a, Eggers C.a, Perez D.b, 
Bockhorn M.b, Izbicki J.b, Lohse A.a, Schrader J.a

aI. Medical Department, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany; 
bDepartment of General, Visceral and Thoracic Surgery, 
University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany 

Introduction: The regulation of neuroendocrine differentia-
tion in NET tumor cells is poorly understood. Clinical experience 
suggests a correlation between proliferation and neuroendocrine de-
differentiation. Aim(s): To study neuroendocrine differentiation in 
slow and fast growing neuroendocrine tumor cells. Materials and 
Methods: We analyzed mRNA expression of NET markers and 
transcription factors (TFs) in BON, QGP and NT-3 cells, a recently 
established NET cell line. Results: NT-3 cells express CgA, Syn, 
VMAT1/2, TPH-1 and DDC. In contrast BON cells lack expression of 
VMAT2 and DDC, while QGP cells lack expression of VMAT1/2 and 
have only weak CgA expression. Analysis of TFs revealed a strong 
expression of PDX-1, Ngn3, NeuroD, Isl-1, Pax4 and Pax6 in NT-3 
cells, while BON cells expressed NeuroD and Pax4 and QGP cells 
expressed Isl-1 and Pax6. Growth factor (GF) stimulation increased 
Ki-67 index of NT-3 cells from 2% to 14%, while proliferation of 
BON and QGP cells remained unchanged at high level (above 80%). 
The expression of CgA, Syn, TPH-1 and DDC decreased 3- to 20-fold 
upon GF stimulation in NT-3 cells. Correspondingly, the expression 
of neuroendocrine TFs decreased as well. In contrast, BON and QGP 
cells showed only minor changes in NET marker expression upon GF 
treatment. Conclusion: Neuroendocrine differentiation is related 
to proliferation and the expression of neuroendocrine-specific TFs. 
Re-enforcing neuroendocrine TF expression in tumors might prove to 
induce differentiation and limit proliferation. Keywords: Cell line, 
Differentiation.

C3

Detection of SSTR2 and 5 Expression on 
Circulating Tumour Cells in Neuroendocrine 
Tumours
Childs A.a, Vesely C.a, Ensell L.a, Luong T.b, Caplin M.b, 
Toumpanakis C.b, Thirlwell C.a, Hartley J.a, Meyer T.a

aUCL Cancer Institute, London, UK; bRoyal Free Hospital 
NHS Trust, London, UK 

Introduction: Neuroendocrine tumours (NET) overexpress 
somatostatin receptors (SSTR) which can be targeted for therapy 
with somatostatin analogues (SSA) or radionuclide treatment. 
Aim(s): To develop an assay to detect SSTR2 and 5 expression 
on CTCs in NET patients. Materials and Methods: MCF7 cells 

 Basic Science – In vitro Models, 
Tumor Growth, CTCs

C1

A Novel in vitro Model of a Highly 
Proliferative Pancreatic Neuroendocrine 
Neoplasia
Behrang Y.a, Benten D.a, Erbes J.b, Eggers C.a, Fahl M.a, 
Perez D.b, Bockhorn M.b, Izbicki J.b, Lohse A.a, 
Schrader J.a

aI. Medical Department, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany; bDepartment of 
General, Visceral and Thoracic Surgery, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany 

Introduction: Transformation of well-differentiated neuroendo-
crine tumors into highly proliferative neuroendocrine neoplasms is a 
rare, but clinical relevant phenomenon. So far, it is unclear whether 
these tumors should be treated in analogy to neuroendocrine tumors 
or as bona fide neuroendocrine carcinoma. Aim(s): To develope 
a new in vitro model to study treatment responses in tumor cells. 
Materials and Methods: We here report the establishment of a pair 
of neuroendocrine cell lines from the primary site and and from a liver 
metastasis of a patient with a neuroendocrine neoplasm. The patient 
was initially diagnosed with a G2 pancreatic neuroendocrine tumor. 
After several lines of treatment the tumor eventually transformed into 
a G3 (Ki-67 60%) neuroendocrine neoplasm. Results: The new cell 
lines (‘NT-18P’ and ‘NT18-LM’) express chromogranin A and syn-
aptophysin as markers of neuroendocrine differentiation. They also 
express the neuroendocrine differentiation factors NeuroD, Isl-1 and 
Pax-6, while having no expression of Ngn3, Pax-4 and PDX-1. SSTR 
1 and 2 expression is higher compared to BON and QGP cells. Upon 
treatment the cells were resistant towards streptozotocin, 5-FU and 
temozolomid, but responded to treatment with everolimus and cis-
platin. Conclusion: In summary, we have established a new pair 
of neuroendocrine cell lines from an in vivo transformed pancreatic 
neuroendocrine neoplasm sharing features of neuroendocrine tumors 
and carcinoma. Besides platin-based therapies, targeting the mTOR 
pathway might benefit these patients. Keywords: Cell line.
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The results of this work should demonstrate cannabinoids to be a via-
ble and non-toxic therapeutic approach for the treatment of SI-NETs. 
Keywords: SI-NET, ID1, Cannabinoid.

C5

Establishment and Characterization of 
Three GEP-NEC Cell Lines for in vitro and 
in vivo Studies
Krieg A.a, Riemer J.C.b, Dizdar L.a, Mersch S.a, Anlauf M.b, 
Knoefel W.T.a

aDepartment of Surgery (A), University Hospital 
Düsseldorf, Düsseldorf, Germany; bInstitute of Pathology, 
University Hospital Düsseldorf, Düsseldorf, Germany 

Introduction: To date chemotherapeutic concepts applying cis-
platin/etoposide for the treatment of highly aggressive GEP-NEC do 
not provide convincing results. Thus, there is an urgent need for NEC 
cell line models that provide a reliable experimental system in iden-
tifying novel therapeutic targets. Aim(s): Three NEC cell lines were 
established from a liver metastasis, a lymph node metastasis and an 
inguinal metastasis from patients with large cell NEC arising from 
the gastroesophageal junction, colon and anal canal, respectively. 
Materials and Methods: Neuroendocrine markers were analyzed 
by using RT-PCR and immunohistochemistry. Authenticity of the 
cell lines was verified by DNA fingerprinting and array CGH. In 
vivo tumorigenicity was evaluated in a mouse model and sensitivity 
against chemotherapeutic agents was assessed in vitro. Results: Cell 
lines exhibited morphological and molecular features of NEC, such as 
the expression of typical neuroendocrine markers. In vitro and in vivo 
experiments demonstrated that NEC cell lines retained their malig-
nant properties. Cell lines exhibited highly similar genetic alterations 
when compared to the primary tumor and metastases, respectively. 
Whereas NEC-DUE1 and -DUE2 were resistant to chemotherapeutic 
drugs such as cisplatin and oxaliplatin, a high sensitivity to 5-FU was 
observed for the NEC-DUE1 cell line. Conclusion: We established 
3 GEP-NEC cell lines. These cell lines might serve as a helpful tool 
for further research on NEC tumor biology and in identifying novel 
druggable targets. Keywords: GEP-NEC.

were transfected with plasmid DNA carrying human SSTR2 or 5 
and spiked into donor blood for testing using the CellSearch plat-
form. Optimum antibody concentrations and exposure times were 
determined. Flow cytometry was used to assess whether marker 
detection was affected by presence of SSA. For clinical evaluation, 
7.5 mls patient blood was analysed by CellSearch and SSTR2/5 
immunohistochemistry (IHC) was performed on matched FFPE 
samples. Results: Flow cytometry demonstrated that detection of 
SSTR was unaffected by presence of SSA up to a maximum con-
centration of 100 ug/ml. 31 NET patients were recruited: grade; G1 
(34%), G2 (52%) G3 (13%), primary site; midgut (58%), pancreatic 
(39%). 87% had SSTR positive tumours on functional imaging and 
62% were receiving SSA at time of collection. CTCs were detected 
in 21/31 patients (68%) of which 33% had evidence of SSTR2 (n = 
5) or SSTR5 (n = 2) staining. SSTR expression on CTCs was detect-
able in patients where IHC for the corresponding receptor was nega-
tive. Conclusion: SSTR2 and 5 are detectable on CTCs from NET 
patients, but expression is heterogeneous. The clinical relevance 
of SSTR expression on CTCs is being prospectively evaluated 
using this assay in the phase IV CALMNET trial (NCT02075606). 
Keywords: CTC, SSTR.

C4

Cannabinoids as Inhibitor of Tumour 
Growth and Invasiveness in Small Intestine 
Neuroendocrine Cancer
Errampalli R.a, Reicher A.a, Kleinegger F.b, Hirschnöck T.a, 
Pfragner R.a, Schwach G.a, Schicho R.c, Tabrizi-Wizsy N.G.a

aMedical University of Graz, Institute of Pathophysiology 
and Immunology, Graz, Austria; bMedizinische Universität 
Graz, Institute of Pathophysiology and Immunology, 
Graz, Austria; cMedical University of Graz, Institute of 
Experimental and Clinical Pharmacology, Graz, Austria

Introduction: Tumour cell invasion and proliferation is a key 
factor for the prognosis and progression of cancer. A recent study 
revealed that cannabinoids can inhibit tumour invasion and pro-
liferation in breast cancer through the down-regulation of ID-1, an 
inhibitor of helix-turn-helix transcription factors. Aim(s): ID1 is 
highly expressed in the small intestine neuroendocrine tumour cell 
line P-STS. We therefore hypothesize that cannabinoids can also 
inhibit proliferation and invasion of P-STS via the down-regulation 
of ID-1. Materials and Methods: P-STS cells were treated with 
the CB-receptor agonist WIN-55,212. Subsequently, the ID1 expres-
sion was observed and proliferation, viability, apoptosis and mitosis 
were assessed. The tumour cells were xenografted onto a chicken 
chorioallantoic membrane (CAM) and the tissue was further stained 
immunohistochemically for Ki67 and a TUNEL-Assay was per-
formed. Angiogenesis was assessed with CAM-Assays. Results: 
PSTS-cells showed significantly reduced cell proliferation and viabil-
ity and increased apoptosis. Treated P-STS cells had a significantly 
reduced fraction of cells in mitosis. Whereas the fraction of apoptotic 
cells was increased. Angiogenesis was inhibited as well by WIN-55. 
Treatment with WIN-55,212 led to a downregulation of ID-1 mRNA 
and to a reduced frequency of solid tumour formation. Conclusion: 
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or neuron-specific enolase (NSE), markers of gastrointestinal neu-
roendocrine cells, were determined by immunofluroscence stain. 
Cell proliferation, cell cycle, expression of related molecules were 
observed after Lentiviral overexpression or RNAi of Xpec in INET 
cells, NCI-H716 (low Xpec) or Colo320 (high Xpec). Further, Xpec 
lentivirus was used to treat INET xenografts in nude mice. Results: 
Xpec was only expressed in all normal tissues but no INET tissues. In 
normal intestinal mucosa, Xpec was co-expressed with CGA or NSE. 
Overexpressed Xpec inhibited the growth and cell cycle of INET cells, 
and up-regulated NSE and Wnt5a, but down-regulated Cyclin D1 and 
CGA, a potential therapeutic target of GEP-NETs. Those molecules 
were regulated oppositely when Xpec knocked-down. However, 
Wnt1, Wnt3 and β-catenin were no changed. Moreover, Xpec could 
significantly suppress INET in vivo. Conclusion: Xpec shows to be 
a new marker of normal intestinal neuroendocrine cells, and inhib-
its INET growth through non-canonical Wnt pathway. Keywords: 
GEP-NETs, Wnt, Marker.

C8

Antitumor Activity of Desmopressin 
(dDAVP) and the New Analog [V4Q5]dDAVP 
in Human Small Cell Lung Cancer
Pifano M., Garona J., Alonso D., Ripoll G.

Laboratory of Molecular Oncology, Quilmes National 
University, Bernal, Argentina 

Introduction: Lung cancer is the main cause of cancer death. Non 
small cell lung cancer (NSCLC) cause about 85% of cases and small 
cell lung cancer (SCLC) represents 15%. Therapy resistance is com-
monly related with a transformation from adenocarcinoma to SCLC. 
SCLC shows neuroendocrine (NE) features and exhibits aggressive 
behavior. In vitro production of vasopressin (AVP) was reported in 
SCLC. The AVP V1 receptors are associated with mitogenic signaling 
pathways, while AVP V2 receptor (V2r) is related with an opposite 
effect. DDAVP is a synthetic analog of AVP that acts as a selective 
agonist for V2r. DDAVP displays cytostatic and antimetastatic prop-
erties in breast and colorectal cancer. In our laboratory a new analog, 
[V4Q5]dDAVP, showed improved cytostatic activity. Aim(s): In this 
study we evaluated the antitumor ability of the analogs mediated by 
V2r on a human SCLC cell line. Materials and Methods: We used 
NCI-H82. V2r expression and NE markers were confirmed by immu-
nofluorescence and qRT-PCR. Cytostatic activity of the analogs was 
studied with MTS assay. V2r was depleted using siRNA. The tumor 
progression was evaluated with a mouse xenograft model. Results: 
In this model [V4Q5]dDAVP showed a higher cytostatic effect than 
dDAVP. The silencing of V2r significantly attenuated the inhibitory 
effects of [V4Q5]dDAVP on cell proliferation. Analogs also inhibited 
40% subcutaneous tumor growth. Conclusion: These results show 
for the first time the antitumor properties of AVP analogs mediated by 
V2r on a tumor cell line of SCLC. Keywords: V2r, Antitumor, NE.

C6

Chemoprevention with a Long Acting 
Somatostatin Analogue in a Multiple 
Endocrine Neoplasia Type 1 (MEN1) 
Knockout Mouse Model Does Delay the 
Progression of Pancreatic Neuroendocrine 
Neoplasms (pNENs)
Lopez C., Bartsch D.K., Albers M.B., Bollmann C., Roth S., 
Bayer A., Fendrich V.

Department of Visceral, Thoracic and Vascular Surgery, 
Philipps University Marburg, Marburg, Germany 

Introduction: Long acting somatostatin analogues (LAR) are an 
essential part of the treatment of neuroendocrine tumours. Aim(s): 
The aim of this study was to evaluated the chemopreventive effects 
of a long acting somatostatin analogue on the development of pan-
creatic neuroendocrine neoplasms (pNENs) in a MEN1 Knockout 
mouse model. Materials and Methods: MEN1 knockout mice 
were treated with monthly subcutaneous injections of the soma-
tostatin analogue Lanreotid (Somatuline Autogel ©;Ipsen Pharma) 
or a placebo, starting at day 35. Mice were killed after a determined 
period (after 6, 9, 12, 15 and 18 months, each group contained 5 
mice) and size of pNENs were measured due histological analysis 
and compared to the control group. Results: The median tumor-
size of pNENs was statistically significant different after 9 (control 
group vs. LAR-group; 706.476 μm2 vs. 195.271 μm2 p = 0.0012), 12 
(control group vs. LAR-group 822.022 vs. 255.482; p ≤ 0.001), 15 
(control group vs. LAR-group 1.192.568 vs. 273.533 p ≤ 0.001) and 
after 18 months (control group vs. LAR-group 1.328.299 vs. 864.587 
p ≤ 0.001). Conclusion: LAR may be an effective chemopreventiv 
approach to delay the progression of MEN1 associated PNENs. After 
our preclinical results we would strongly recommend to evaluate the 
effects of LAR in a prospective clinical trial. Conflict of Interest: 
The tested LAR (Lanreotid, Somatuline Autogel) was provided 
by Ipsen PHARMA, Ipsen PHARMA invited Lopez C and Albers 
MB to ENETS 2016, Barcelona. Keywords: Chemoprevention, 
Neuroendocrine neoplasms, Somatostatin analogue.

C7

Inhibition of Intestinal Neuroendocrine 
Tumor by a New Marker of Normal 
Neuroendocrine Cells
Pan B., Yang W., Zhang T., Guo Y.

The Third People‘s Hospital of Chengdu, Chengdu, China 

Introduction: Although gastrointestinal neuroendocrine tumors 
are increasing worldwidely, few treatment options could be chosen. 
Aim(s): By comparative proteome, we discovered a new protein 
Xpec was expressed only in normal intestinal tissue, but not in intes-
tinal neuroendocrine tumor (INET), this study will illustrate the role 
of Xpec in INET. Materials and Methods: Xpec were detected 
in 30 INET tissues and their adjacent normal controls with immu-
nostain. Subcellular collocation of Xpec with chromogranin A (CGA) 
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evaluated in their CXCR4 expression by flow cytometry. Migration 
and invasion towards the bone or SDF1-conditioned medium were 
assessed by functional assays. Transcription and expression levels of 
EMT-related genes were assessed by RT-PCR and immunocytochem-
istry before and after SDF1 treatment. Secretion of SDF1 was studied 
by ELISA. Confocal microscopy and WB were used to investigate the 
subcellular distribution of CXCR4. Results: Expression of CXCR4 
varied amongst NET cells (BON1: 35%; CM: 10%; others: 25–30%). 
BON1 cells showed an intrinsic osteotropism (p < 0.0001), whereas 
no migration towards the SDF1-conditioned medium was observed. 
After pretreatment with SDF1, migration and invasion of CM and 
QGP1 cells significantly increased (p < 0.01), and a cadherin switch 
and TGF-β1 overexpression was detected (p < 0.03). BON1 cells 
secreted SDF1, and showed a overexpression of EMT-related genes 
along with a mesenchymal cellular shape. After SDF1 stimulation, 
CXCR4 migrated to the nuclei of BON1, CM and H727 cells, where 
its nuclear levels increased up to 240%. Conclusion: Osteotropism 
of NETs may be fostered by CXCR4 and its nuclear translocation 
may play a role in this process. Keywords: EMT, CXCR4.

C11

Clinical Utility of EpCAM-Positive 
Circulating Tumor Cells in Neuroendocrine 
Neoplasms Using the CellSearch Platform
Xin B., Han X., Zhou J., Xu X., Ji Y., Lou W.

Zhongshan Hospital, Fudan University, Shanghai, China 

Introduction: Circulating tumor cells are captured to predict the 
prognosis of patients in many types of cancers, but reports are rare on 
clinical utility and tumor cell shedding in neuroendocrine neoplasms 
(NENs). Aim(s): To capture EpCAM-positive circulating tumor cells 
in NENs using the CellSearch platform. Materials and Methods: 
From Sep 2014 to Jul 2015, 11 patients with NENs were recruited 
consecutively in our center. All the peripheral venous blood samples 
were received after the resection. Results: The mean age was 51.82 
(range 32–67). 54.5% were males. Ten patients were pancreatic NENs 
(30%G1, 70%G2) and 4 of them had liver metastases. One patient 
was small intestine NENs (G2) with LM. The median size of the pri-
mary tumor was 3 cm, and the median Ki-67 index was 5.0. CTCs 
were detected (≥1 CTC/7.5 ml blood sample) in 54.5% of patients, 
the mean count was 2 CTCs (median 1). For all pNENs, the positive 
rate of CTCs was 50%. The median CTC count of pNENs with LM 
and pNENs without LM were 1 and 0.5, respectively. For one siNEN 
with LM, the count was 1 CTC. Conclusion: Circulating tumor cells 
are detectable in NENs using CellSearch platform even after the sur-
gical removal of tumor burden, clinical utility is warranted in a larger 
cohort of patients due to biological significance of CTCs heterogene-
ity in NENs. Keywords: NEN, CTC, CellSearch.

C9

Medullary Thyroid Carcinoma Cell Lines – 
An Update
Schwach G.a, Ghaffari-Tabrizi Wizsy N.a, 
Tam-Amersdorfer C.a, Meier-Allard N.a, Siddiqui Z.G.a, 
Hoeger H.b, Haas O.A.c, Speicher M.d, Niederle B.e, 
Pfragner R.a

aInstitute of Pathophysiology and Immunology, Medical 
University of Graz, Graz, Austria; bCore Unit of Biomedical 
Research, Medical University of Vienna, Himberg, Austria; 
cmedgen.at GmbH, Vienna, Austria; dInstitute of Human 
Genetics, Medical University of Graz, Graz, Austria; 
eDepartment of Surgery, Medical University of Vienna, 
Vienna, Austria 

Introduction: Medullary Thyroid Carcinoma (MTC) originates 
from calcitonin-producing neuroendocrine C-cells of the thyroid 
gland. Mutations in the RET-proto-oncogene are associated with 
both sporadic and familial MTC. As MTC are poorly responsive to 
chemo- and radiation-therapy, surgery is the only curative treatment 
at the moment. The cytogenetics of MTC have been sparsely investi-
gated because the cells are very difficult to cultivate. In the last three 
decades our research group has established 10 continues cell lines 
derived from primary tumor and lymph node metastasis of patients 
with either sporadic or hereditary MTC. Aim(s): In this study, 
we provide an overview of our MTC cell lines and compare them 
to the firstly established TT cell line. Materials and Methods: 
Immunocytochemistry and RT-PCR was used for the characteriza-
tion of the cells. In vivo xenograft studies were performed to study 
the tumorigenicity of the cell lines. Results: The expression of char-
acteristic neuroendocrine markers (e.g. calcitonin, chromogranin A, 
...) and the expression pattern of metalloproteases show a diversity 
within our MTC cell lines. However, all 10 cell lines formed mac-
roscopically visible tumors on chicken chorioallantoic membrane 
and became well vascularized. In SCID mice tumor nodules proved 
the tumorigenicity of the cell lines. Conclusion: We conclude, that 
our cell lines exhibit diverse features and make them suitable tools 
to study MTC biology and to develop new therapeutics. Keywords: 
MTC continuous cell line, Characterisation, Xenografts.

C10

Osteotropism of NETs: Role of the SDF1/
CXCR4 Axis in Regulating EMT
Simone V., Quaresmini D., D’Oronzo S., Rizzo F.M., 
Felici C., D‘Avenia M., Cives M., Silvestris F.

University of Bari, Bari, Italy 

Introduction: NETs metastasize to the bone in up to 20% of 
patients. The SDF1/CXCR4 axis is a key determinant of osteotropism, 
and we showed that NETs overexpressing CXCR4 are more likely to 
develop bone metastases. Aim(s): To explore the biologic mecha-
nisms underlying CXCR4-driven NET bone metastases. Materials 
and Methods: BON1, QGP1, CM, H727 and CNDT2.5 cells were 
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D2

The Symptoms Experienced by Small 
Bowel and Pancreatic NET Patients Prior 
to Diagnosis Do Not Meet the Criteria for a 
Functional Diarrhoea (IBS-D) Diagnosis
Basuroy R.a, Bouvier C.b, Sissons M.b, Ramage J.a, 
Srirajaskanthan R.a

aENETS Neuroendocrine Centre of Excellence, Institute of 
Liver Studies, King‘s College Hospital, London, UK; bNET 
Patient Foundation UK, London, UK 

Introduction: Patients with neuroendocrine tumours (NETs) 
complain of symptoms that may be mistaken for irritable bowel 
syndrome (IBS). There is no clear data if these symptoms overlap 
with those of IBS or if differentiating symptoms co-exist. Aim(s): 
To identify if NET patients’ pre-diagnosis symptoms meet the crite-
ria for a diagnosis of functional diarrhoea (IBS-D). Materials and 
Methods: An anonymised online questionnaire of NET patients was 
developed via SurveyMonkey that incorporated a screen for IBS–D 
(Rome III criteria). Results: There were 229 complete responses (303 
responses, 205 female). Top primary sites were 99 small-bowel (sb), 
64 pancreas (p). 69% of sbNET and 42% of pNET patients were over 
50 years old at the time of developing their 1st symptom. The mean 
1st symptom duration was 60 months for sbNETs and 39 months for 
pNETs. The mean reported weight change was –4.1 kg for sbNETs 
and –0.4 kg for pNETs patients with 60% and 45% respectively 
reporting greater than 4.5 kg weight loss. When pain was not consid-
ered, 24% and 15% of sbNET and pNET patients respectively meet 
part of the criteria for IBS-D for loose bowel symptoms and duration. 
However, only 4–5% of sb and pNET patients met the full criteria for 
IBS-D. 32% of sbNET and 17% of pNET patients reported that their 
GP or hospital specialist considered IBS as a diagnosis. Conclusion: 
NET patients do not fulfil the criteria of IBS-D despite this being con-
sidered by healthcare practitioners. Pain, weight loss and age >50 are 
concerning factors. Keywords: IBS, NET, Functional diarrhoea.

D3

Does Faecal Occult Blood Testing Help 
Identify Ileo-Colonic NETs in the UK Bowel 
Cancer Screening Programme (BCSP)?
Basuroy R.a, O‘Donnell K.b, Brooks C.b, Srirajaskanthan R.a, 
Ramage J.a

aKHP ENETS Center of Excellence, Institute of Liver 
Studies, King‘s College Hospital, London, UK; 
bDepartment of Gastroenterology, Hampshire Hospitals 
NHS Foundation Trust, Basingstoke, UK 

Introduction: There has been an increase in the incidence of 
ileo-colonic NETs in recent years, partly from endoscopy. There is no 
published data on the incidence of NETs diagnosed in the UK ‘dou-
ble’ screen BCSP of initial Faecal Occult Blood stool test (FOBt) and, 
if abnormal, colonoscopy. The incidence (per 100k) of colorectal can-
cer (CRC) in FOBt abnormal UK BCSP colonoscopy is 55 times that 

 Epidemiology/Natural History/
Prognosis – Registries, Nationwide 
and Regional Surveys

D1

Merkel Cell Carcinoma – Epidemiology Data 
from the Czech National Cancer Registry
Bajciova V.a, Barkmanová J.b, Zvolsky M.c, Sedlackova E.b

aUniversity Hospital, Pediatric Oncology Department, 
Brno, Czech Republic; bGeneral Hospital, Department of 
Oncology, Prague, Czech Republic; cInstitution of Health 
Information and Statistics, Prague, Czech Republic

Introduction: Merkel cell carcinoma (MCC) is rare and aggres-
sive neuroendocrine tumor. The incidence is increasing worldwide, 
most probably due to population aging (mostly in the Western 
Europe), higher rates of sun exposure, immunosuppression and other 
not well defined epigenetic changes. Aim(s): To analyse retrospec-
tively situation of MCC in the Czech republic. Based on analysis 
results to plan further centralised care and international cooperation. 
Materials and Methods: It is a retrospective analysis of epidemiol-
ogy data collected from the Czech National Cancer Registry (CNCR) 
during 19 years period (1994–2012). Incidence, age distribution, gen-
der ratio, localisation of MCC, extent of disease, type of treatment 
and absolute mortality rate is analysed. Results: 283 cases of MCC 
has been registered in the CNCR. It represents 0.04% of the all malig-
nancies diagnosed in the same period. The estimated annual incidence 
is 1.44 : 1 milliion and there is a clear evidence of increasing trend 
(from 0.19 : 1 million in 1994 to 2.28 : 1 million in 2012). M : F ratio 
is 1:1.88. Age peak was in erderly patients (over 70 years). The most 
frequent localisation was face (30%) and extremities (44%). 53.4% 
MCC were diagnosed with localised disease and 9% with initial met-
astatic spread. 183 patients (64.,7%) died of disease. Conclusion: 
Our collected data corresponded with literature data except female 
predominance. Epidemiologic analyses and centralised care are man-
datory for further management of MCC. Keywords: Merkel cell car-
cinoma, Register, Epidemiology.
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D5

Neuroendocrine Cancer Patient Experience 
Survey
Bouvier C.a, Sissons M.a, Srirajaskanthan R.b

aNET Patient Foundation, Warwickshire, UK; 
bKings College Hospital, London, UK 

Introduction: Annually a national patient cancer survey (NCPES) 
is performed to assess perceived patient care. It was noted that in the pre-
vious cancer experience surveys patients with NET had not been invited 
to participate. The NET Patient Foundation (NETPF) commissioned 
Quality Health to undertake this survey in patients with a known diagno-
sis of neuroendocrine cancer. The patients were identified via NET cen-
tres of excellence around England. Aim(s): To assess perceived level 
of patient care in 8 areas:initial diagnosis and referral, communication, 
information, treatment, CNS, support and overall NHS care. Materials 
and Methods: Study population were adults with a confirmed diag-
nosis of neuroendocrine cancer between August 2011 to July 2014. The 
questionnaire was adapted from the NCPES 2014 questionnaire and 
underwent a process of cognitive testing. Send out undertaken between 
January to September 2015. The send out followed the same methodol-
ogy as the CPES. Results: 7 trusts submitted data which amounted to a 
sample size of 1849. The overall response rate was 56%. A total of 996 
questionnaires returned. Conclusion: The patient population for the 
responses is biased due to the centres approached, which is a concern 
since patient access to information and therapy choices may be more 
limited in non-specialist centres. There appears to be simple changes in 
terms of improved patient information that may improve patient experi-
ence of the NET cancer services. Keywords: Diagnosis and referral, 
Communication, Information, Explanation, Treatment, CNS, Support.

D6

Clinicopathologic Features, Management and 
Outcome of Neuroendocrine Tumors (NETs) 
in MEN1: The Verona Multidisciplinary 
PlaNET Group
Cosaro E.a, Mella A.a, Cingarlini S.b, Grego E.b, 
Ortolani S.b, Butturini G.c, Landoni L.c, Miotto M.c, 
D‘Onofrio M.d, Amodio A.e, Conci S.f, Ruzzenente A.f, 
Scarpa A.g, Francia G.a, Davì M.V.a

aDepartment of Medicine – University of Verona, 
Verona, Italy; bDepartment of Oncology – University 
of Verona, Verona, Italy; cDepartment of Pancreatic 
Surgery – University of Verona, Verona, Italy; dDepartment 
of Radiology – University of Verona, Verona, Italy; 
eDepartment of Gastroenterology – University of Verona, 
Verona, Italy; fDepartment of Hepatobiliary Surgery – 
University of Verona, Verona, Italy; gDepartment of 
Pathology – University of Verona, Verona, Italy 

Introduction: Gastroenteropancreatic endocrine tumors (GEP-
NETs) are a frequent manifestation of MEN1. They represent an 
important prognostic factor in these patients. There is still a debate on 

of the population incidence (10k vs. 184). Aim(s): To identify NETs 
diagnosed and recorded at UK BCSP colonoscopy between 2005–14. 
Materials and Methods: Data requests were made to UK BCSP for 
details of screened populations. Three NET related BCSP database 
queries were run and incidence (per 100k) was compared with those 
from the SEER database. Results: 13 million people completed 
FOBt screening with 260k abnormal FOBt and 217k colonoscopies. 
146 NETs were identified with an incidence of 67 (per 100k). The 
incidence of NETs by site was 29 rectal, 18 other colonic, 1 appen-
diceal, and 11 small intestine. Ratios of BCSP to SEER incidences 
was 29 overall NET, 32 rectal, 45 other colonic, 5 appendiceal, and 
12 small intestine. Conclusion: The incidence of NETs at UK BCSP 
colonoscopy following an abnormal FOBt is markedly higher than 
the SEER population incidence. The effect is greatest for rectal and 
other colonic NETs although less than that seen with CRC (55x). The 
incidence of UK BCSP rectal NETs vs. published colonoscopy-only 
BCSP (50-70 per 100k) suggests endoscopic screening is more help-
ful than FOBt. Keywords: Bowel cancer screening, Ileo-colonic, 
NETs, Rectal.

D4

Delays in Diagnosing Neuroendocrine 
Tumours by Secondary Care Specialities
Benny A., Ng S., Reid K., Williams M., Lewis J., 
Christian A., Sunderraj L., Rees A., Khan M.

University Hospital of Wales, Cardiff, UK 

Introduction: Gastroenteropancreatic neuroendocrine tumours 
(GEP-NETs) are considered to be a diagnostic challenge, many 
patients presenting with metastatic disease to a number of speciali-
ties in secondary care. Aim(s): To evaluate time taken to diagnose 
NETs and to explore the specialities and pathways involved in mak-
ing diagnoses. Materials and Methods: Retrospective analyses 
were conducted on records from patients visiting NET clinics and 
from the NET MDT in South East Wales. Data on presenting symp-
toms, specialities involved in addition to tumour characteristics were 
collected. Results: 51 patients with histologically confirmed GEP-
NETs were included, 46 having complete data. Mean time of diag-
nosis from symptom onset was 20.3 months. Final diagnosis was 
made by General Surgery (22%), Gastroenterology (22%), Colorectal 
Surgery (20%), Upper GI Surgery (13%), HPB surgery (9%) and 
other (14%). Most common presenting symptoms were abdominal 
pain (72%) and diarrhea (36%). 23% of cases were diagnosed as an 
acute emergency and 11% incidentally. Patients saw a mean of 1.48 
(range 0–5) specialities. 12/38 (32%) patients were discharged from 
secondary care once prior to being re-referred for final diagnosis, 
5/38 (13%) discharged twice. Conclusion: Diagnosis involves more 
than one speciality. Previous discharge to primary care necessitates 
re-referral and delays diagnosis. The majority of cases are diagnosed 
by gastroenterological specialities indicating the need to raise aware-
ness of NETs in those specialities for timely diagnosis. Keywords: 
Diagnosis, Gastroenterology, Symptoms.
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22.7% occult, 15.5% pancreatic pNET, 6.4% pheochromocytomas, 
5.5% thymic carcinoids (TC), 3.6% SCLC, other (5.4%). pNET 
tumor diameter was larger than BC (p = 0.002). Distant metastases 
were more prevalent in pNET, SCLC and TC than in BC and occult. 
Curative surgery was performed in 56.7% (76.5% of BC, 11% of 
pNET). Adrenalectomy in 28.2%. Steroidogenesis inhibitors were 
used in 94.9%, SA in 54.5%. 5 yr OS was higher in BC vs. pNET 
and occult (p = 0.009), in G1 vs. G2-G3(p = 0.007), in patients with 
S-U cortisol and ACTH <5ULN, without ipokaliemia (p < 0.002) and 
metastases (p = 0.019) with NET surgery (p < 0.01) and adrenalec-
tomy. Conclusion: BC are the main ECS-NET with high curative 
surgical rate and best survival. 23%are occult with poorer progno-
sis than BC. Type of NET, grading, distant metastases, severity of 
hypercortisolism are main prognostic factors. A multimodal treat-
ment, including surgery and adrenalectomy, can prolong survival. 
Keywords: Ectopic acth.

D8

Neuroendocrine Tumors in Russia: 
NET Observational Registry Data 
Gorbunova V.a, Pshevlotsky E.b, Panova N.c, Markovich A.a, 
Yukalchuk D.d, Gaysina E.e, Kuzminov A.a, Saidullaeva A.f, 
Kochatkov A.g, Tkachenko S.h

aFederal State Budget Institution ‘N.N. Blokhin Russian 
Cancer Research Center’ under the Russian Academy 
of Medical Sciences, Department of Chemotherapy, 
Moscow, Russian Federation; bOmsk Regional Oncologic 
Dispensary, Omsk, Russian Federation; cRepublican 
Clinical Oncologic Dispensary, Kazan, Russian Federation; 
dIrkutsk Regional Oncologic Dispensary, Irkutsk, Russian 
Federation; eTyumen Regional Oncologic Dispensary, 
Tyumen, Russian Federation; fTver Regional Oncologic 
Dispensary, Tver, Russian Federation; gScientific Research 
Institute of Surgery named after A.V. Vishnevsky, 
Department of Abdominal Surgery, Moscow, Russian 
Federation; hKaluga Regional Oncology Dispensary, 
Kaluga, Russian Federation 

Introduction/Aim(s): To assess prevalence, incidence and 
regional trends in the diagnosis, practical clinical management and 
outcome measures of NETs in Russia. Materials and Methods: 
Data were collected at 57 sites. Enrollment began in Sep-12. Data 
were collected every 6 months for 2 yrs and was completed on 31-Jul-
14. Results: In total, 337pts were enrolled. Median age at diagnosis 
was 54 yrs (range:18–88 yrs); 69% were female. ECOG score was 
0-1 in 90%pts. Mean duration of NET history was approx 2 yrs (23 ± 
36 months), and the mean interval between first disease symptoms to 
an established NET diagnosis was 10 ± 22 months. Prior to enroll-
ment, most pts were treated by an oncologist (52%) or by a general 
practitioner (48%). At enrollment, 82% had symptoms: most com-
monly pain (52%), fatigue (23%), weight loss (20%), diarrhea (15%). 
The GI tract was the most common primary site (62%), second was 
lung and thymus (19%pts each). Among the GI tumors, pancreatic 
were the most prevalent (21%); followed by large (17%) and small 
(14%) intestinal tumors. Metastasis to regional lymph nodes were 
diagnosed in 31%pts, with distant metastasis in 46%. Mitotic index 

their management, mainly on surgical strategy, due to their multicen-
tricity and high recurrence rate. Aim(s): To assess clinicopathologic 
features, management and outcome of MEN1 patients with GEP-
NETs. Materials and Methods: Data on a cohort of MEN1 patients 
referring to the multidisciplinary group PlaNET of the University of 
Verona between 1990 and August 2015 were retrospectively ana-
lyzed. Results: MEN1 was diagnosed in 75 patients, of whom 61 
presented pNET during the study. In 32 patients (42.7%) GEP-NET 
was the manifestation which lead to the diagnosis of MEN1 and pri-
mary hyperparathyroidism (PHPT) was already present at the time of 
diagnosis in 84.4% (59.2%, asymptomatic). Among 61 GEP-NETs, 32 
(19 NF, 8 ZES, 5 insulinomas) underwent surgery with radical intent. 
After a median 3-yr follow up 63% NF, 12.5% ZES and 60% insulino-
mas were disease free. 11/14 (78.6%) NF p-NETs ≤2 cm not operated 
were stable after a median 4-yr follow-up. Conclusion: GEP-NETs 
were the manifestation that lead to diagnosis of MEN1 in about 40% 
of cases. Thus MEN1 should be looked for in all patients presented 
with GEP-NETs. Surgery can be effective in most NF-GEP-NETs and 
insulinomas, but only in a minority of ZES. Patients with pNETs ≤2 
cm can be treated conservatively, if periodically followed with appro-
priate imaging. Keywords: MEN1, GEP-NET, Management.

D7

Clinicopathologic Features, Treatments and 
Survival of Patients with Ectopic Cushing’s 
Syndrome from Neuroendocrine Tumors: 
Data from an Italian Multicenter Study
Davì M.V.a, Cosaro E.a, Piacentini S.b, Reimondo G.c, 
Albiger N.d, Arnaldi G.e, Faggiano A.f, Mantovani G.g, 
Fazio N.h, Grimaldi F.i, Pecori Giraldi F.j, Martini C.k, 
Ferone D.l, Lania A.m, Francia G.a

aDepartment of Medicine – University of Verona, Verona, 
Italy; bCatholic University of Sacred Heart, Rome, Italy; 
cInternal Medicine – University of Turin, Turin, Italy; 
dEndocrinology – University of Padua, Padua, Italy; 
ePolytechnic University of Marche Region, Ancona, 
Italy; fFederico II University of Naples, Naples, Italy; 
gEndocrinology and Diabetology Unit – University of 
Milan, Milan, Italy; hEuropean Oncologic Institute, Milan, 
Italy; iS. Maria della Misericordia Hospital, Udine, Italy; 
jIstituto Auxologico Italiano – University of Milan, Milan, 
Italy; kClinica Medica III – University of Padua, Padua, 
Italy; lUniversity of Genoa, Genoa, Italy; mIstituto Clinico 
Humanitas – University of Milan, Milan, Italy 

Introduction: Literature on ectopic Cushing syndrome (ECS) 
and NET is scarce. Aim(s): This is the first Italian multicenter study 
on clinicopathologic features, treatment and survival of ECS-NET 
patients. Materials and Methods: Retrospective analysis of data 
on ECS-NET from 17 centers, obtained by a questionnaire. Results: 
110 patients, 58.2% females, mean ± SD age at diagnosis 49.5 ± 
15.9 yr. Clinical presentation: hypertension 89.1%, diabetes mellitus 
65.5%, proximal myopathy 70.9%, weight loss 29.1%, skin fragil-
ity 54.5%, hypercoagulability 30%, osteoporosis 48.2%, psychiatric 
disease 34.5%. NET prevalence: 40.9% bronchial carcinoids (BC), 
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D10

Epidemiology, Pathological Features and 
Clinical Outcome of Gastroenteropancreatic 
Neuroendocrine Neoplasms (GEP-NENs): 
Results from the National Neuroendocrine 
Cancer Registry of Spain (R-GETNE)
Jimenez-Fonseca P.a, Capdevila J.b, Alonso Orduña V.c, 
Fernández Medina I.d, Teule Vega A.e, 
Marazuela Azpíroz M.f, Beguiristain Gómez A.g, 
Llanos Muñoz M.h, Martínez del Prado M.i, 
Sevilla García M.j, Carmona-Bayonas A.k, Castellano D.l, 
Díaz Pérez J.m, Castaño A.n, Garcia Carbonero R.l

aHospital Univ Central de Asturias, Oviedo, Spain; 
bHospital Univ Vall d‘Hebron, Barcelona, Spain; cHospital 
Univ Miguel Servet, Zaragoza, Spain; dComplejo 
Asistencial Univ de Burgos, Burgos, Spain; eHospital Univ 
Duran i Reynalds ICO, L’Hospitalet de Llobregat, Spain; 
fHospital Univ de la Princesa, Madrid, Spain; gHospital 
Univ Donostia, San Sebastian, Spain; hHospital Univ 
de Canarias, Tenerife, Spain; iHospital Univ de Basurto, 
Bilbao, Spain; jHospital Univ Virgen de la Victoria, Malaga, 
Spain; kHospital Univ Morales Meseguer, Murcia, Spain; 
lHospital Univ Doce de Octubre, Madrid, Spain; mHospital 
Clínico Univ San Carlos, Madrid, Spain; nHospital Univ de 
Fuenlabrada, Madrid, Spain 

Introduction: The Spanish National Neuroendocrine Cancer 
Registry is a hospital-based registry of GEP-NENs coordinated by 
the scientific multidisciplinary Spanish society GETNE, that covers 
57 academic and community sites representing all regions of Spain. 
Aim(s): We present the updated report of the registry. Materials 
and Methods: Data was provided online and assessed for internal 
consistency by external independent reviewers. Results: The study 
cohort comprised 2487 patients diagnosed since 2000. The median 
age was 59 years and 54% were men. MEN was diagnosed in 3%. 
7% were incidental diagnosis. IHC staining for chromogranin and 
synaptophysin was done in 72% and 63%, being positive in 67% 
and 61%, respectively. Tumor was detected in: CT (74%), octreotide 
scintigraphy (64%), endoscopy (48%) and ultrasound (38%). Serum 
chromogranin A or urinary 5-HIIA were determined in 38% and 34% 
and were increased in 24% and 14% of tested patients, respectively. 
The most common primary tumor locations were: small bowel (37%), 
pancreas (40%), unknown primary (9%) and colorectal (9%). Stage 
at diagnosis was: I (18%), II (7%), III (7%) and IV (27%). 40% were 
grade 1 and 9%, grade 3. Median OS was 7,6 years (95% CI, 5,7–
12,5) for stage IV, 10,3 y (95% CI, 8,6-NA) for stage III, and not 
reached for stage I-II. OS by Ki67 and primary tumor location will be 
presented at the ENETs conference. Conclusion: This national data-
base reveals relevant information regarding epidemiology and clini-
cal outcome of GEP-NENs in Spain. Keywords: Neuroendocrine 
tumor, Registry, Spain, Survival.

was determined in only 11%pts, Ki-67 index in 56%, synaptophysin 
in 38%, CgA in 37%. The most common therapy was surgery (71%), 
and pharmacotherapy (56%) with somatostatin analogues 35%), 
platinum compounds (29%), podophyllotoxin derivatives (21%) and 
interferon (13%) being most common. Mean overall survival was 
19±0.4 mths. Conclusion: The registry provides important informa-
tion about NET in Russia. Keywords: Registry.

D9

Multidisciplinary Management and Patient 
Flow in Neuroendocrine Tumors (NET): 
Consensus of a Tertiary Hospital
Jimenez-Fonseca P., Avello N., Calvo-Temprano D., 
Fernández Llana B., García Bernardo C., Lauret M.E., 
Pérez G., Valdés N., Vega F., Astudillo A., Barneo L., 
Miyar A., Turienzo E., Vieitez J.M., Menendez E.

Hospital Universitario Central de Asturias, Oviedo, España 

Introduction: Currently, there has been an improvement in 
diagnostic procedures and treatments of NET. Therefore, an effective 
teamwork is needed to choose the best approach for patients. Aim(s): 
To design a clinical guideline. Materials and Methods: HUCA is 
a tertiary care center in Spain that serves about 40 new patients with 
NET each year from a population over one million. The multidisci-
plinary team meets monthly to discuss all new cases and consider 
other treatment options for those previously diagnosed. The commit-
tee is made up of different specialists: endocrinologist, pathologist, 
gastroenterologist, nuclear medicine, radiologist, surgeon and medi-
cal oncologist. Patient flow was designed from the previous clinical 
guidelines adapting them to our center and resources (Italian one 
was the reference guideline, Grimandi F. Endocrinol Invest 2014). 
Results: In a practical way, patients were subdivided in those pre-
senting to hospital with an incidental finding of pancreatic or liver 
masses on a radiological examination, patients with unspecific gastro-
intestinal symptoms or those with symptoms suggestive of function-
ing tumor. For each of 4 patients prototypes, consecutive procedures, 
responsible specialists and the most appropriate treatment were col-
lected in a flowchart (4 flowcharts will be presented graphically at 
ENET 2016 conference). Conclusion: Our multidisciplinary team 
has developed a consensus clinical guideline applicable in clinical 
practice to achieve the better care for patients with NET. Keywords: 
Mutidisciplinary team, Guideline, NET.
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D12

NETs in Russian Cancer Center Hospital 
Registry
Komarova L., Arion A., Tabolinovskya T., Pirogova N.

Russian Cancer Research Center named after N.N. 
Blokhin, Moscow, Russian Federation 

Introduction: Studies show an increasing number of pts diag-
nosed with NETs within the study period 1990–2015. Aim(s): To eval-
uate the different types of NETs based on medical records and follow 
up the status of those pts. Materials and Methods: Retrospective 
analysis of data. Results: Seven hundred and fifty two pts with NETs 
were in the study. The most common primary sites were: GEP-NETs – 
292 pts, BNETs-230, small intestine – 66, bowel – 53. Primary tumors 
were not determined in 5.6%. Distribution of the disease is follow-
ing: 28.2%-localized, 14.9%-locally advanced, 56.9%-metastatic, no 
data – 23.5%. Grade was defined only for 246 pts. Five year survival 
for pancreatic NETs – 72.3%, BNETs – 88.3%, gastric NETs – 56.1%, 
small intestine NETs 67.0%, bowel NETs – 61.4%, not determined 
NETs – 56.5%. There were no mts in 74.1% in pts with local stage. 
We analyzed 420 records with head and neck NETs. Age at diagnosis 
was 40-47 years for male and 50-52 for female. There are 78pts with 
aesthesioneuroblastoma, located in 41 cases in nose cavity, 30 cases 
in ethmoid sinus, and 7 cases in nasopharynx. Time from the first 
symptoms to the start of treatment was from 1 to 125 month. Five year 
OS-55%, 10 year – 44.6%. more than 20 years – 5.6%. 5 year disease 
free survival (DFS) was 72.2%, 10 years – 56.9%, 20 years – 56.3%. 
Median DFS was not reached. Conclusion: Number GEP-NETs pts 
in our center for the study period is among the highest. Keywords: 
NETs, Overall survival, Grade.

D13

Metastatic Neuro Endocrine Tumors: 
Epidemiological Characteristics, 
Management and Prognostics Factors. 
Results from an Inter-Regional Network in 
France between Upper and Lower Normandy
Lesouef M.a, Bouhier-Leporier K.a, Pham A.b, Granier S.c, 
Dupont B.a, Di Fiore F.c, Michel P.c, Dao M.T.a

aCaen University Hospital, Department of Hepato-
Gastroenterology and Nutrition, Caen, France; bCaen 
University Hospital, Department of Biostatistics and 
Clinical Research, Caen, France; cDigestive Oncology 
Unit, Department of Hepato-Gastroenterology, Rouen 
University Hospital, Rouen, France 

Introduction: Metastatic neuro-endocrine tumors (MNETs) are 
rare and their management are complex. To standardize therapeutic 
strategies in France, a national network of clinicians (RENATEN) has 
been created, composed of 17 expert centres. Aim(s): To describe 
characteristics, management and prognostic factors of MNETs in one 
expert centre. Materials and Methods: Between 2012 and 2014, 
patients with histologically proven MNET discussed in Normandy’s 

D11

A Nation-Wide Retrospective 
Epidemiological Study of 
Gastroenteropancreatic Neuroendocrine 
Neoplasms in China
Jin-Hu F.a, Yu-Qing Z.b, Su-Sheng S.c, Yuan-Jia C.d, 
Xing-Hua Y.e, Li-Ming J.f, Shao-Ming W.b, Li M.g, 
Yu-Tong H.h, Chang-Yan F.i, Xi-Bin S.j, Qing L.k, Deloso K.l, 
Yihebali C.m, You-Lin Q.a

aDepartment of Cancer Epidemiology, Cancer Hospital 
(CH), Chinese Academy of Medical Sciences (CAMS) 
& Peking Union Medical College (UMC), Beijing, China; 
bDepartment of Cancer Epidemiology, CH, CAMS & Peking 
UMC, Beijing, China; cDepartment of Pathology, CH, 
CAMS, Beijing, China; dPeking Union Medical College 
Hospital, Peking UMC, CAMS, Beijing, China; eDepartment 
of Abdominal Surgery, CH, CAMS & Peking UMC, Beijing, 
China; fDepartment of Radiology, CH, CAMS & Peking 
UMC, Beijing, China; gDepartment of Epidemiology, Dalian 
Medical University, Dalian, China; hHebei Cancer Registry, 
Fourth Hospital Hebei Medical University, Shijiazhuang, 
China; iDepartment of Nutrition, Chongqing CH & Institute 
& Cancer Center, Chongqing, China; jDepartment of 
Cancer Epidemiology, Henan Cancer Hospital, Zhengzhou, 
China; kDepartment of Cancer Prevention, Sun Yat-sen 
University Cancer Center, Guangzhou, China; lDivision of 
Biological Sciences, the University of Chicago, Chicago, 
America; mDepartment of Medical Oncology, CH, CAMS & 
Peking UMC, Beijing, China

Introduction: Representative data on the gastroenteropancreatic 
neuroendocrine neoplasms (GEP-NENs) in Chinese patients is rare. 
Aim(s): This study aims to create a GEP-NENs profile of Chinese 
patients. Materials and Methods: Hospitals at tertiary level in 
each seven geographic region in China were selected. All inpatient 
GEP-NEN patients with confirmed pathology were included and their 
information was collected based on the designed case report form. 
The primary GEP-NEN sites were measured; the epidemiological 
and clinical information of each tumor site were compared. Results: 
The most common primary sites for GEP-NEN were the pancreas 
(31.5%) and rectum (29.6%), followed by the body (15.4%) and car-
dia (11.6%) of stomach. Small intestinal and colonic NENs took up a 
relatively small proportion, at 5.6% and 3.0% respectively. Pancreatic 
and rectal NENs, rather than gastric cardiac and gastric body NENs, 
tended to be found in younger, female, urban residents with higher 
education levels (P < 0.05) and were also diagnosed at earlier stage 
and lower grade (P < 0.001). Surgery remained the primary treatment 
method in all groups. Chemotherapy was more commonly used in 
the gastric NENs. Biotherapy was only performed frequently on pan-
creatic NEN patients. Conclusion: The pancreatic and rectal NEN 
patients comprised majorities in all Chinese GEP-NEN patients, and 
their stage and grade at diagnosis were lower than NENs from stom-
ach and other sites. Keywords: Gastroenteropancreatic neuroendo-
crine neoplasm, Multi-center, Retrospective study, Epidemiology.
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D15

Chilean Neuroendocrine Tumours Hospital 
Registry: Initial Data of a Latin-America 
Perspective
Valenzuela Y.a, Retamal I.a, Valenzuela A.a, Nilo F.a, 
Quintana J.a, Orellana P.a, Vicentini D.a, Carrasco C.b, 
Torres J.a, Garrido M.a

aPontificia Universidad Catolica de Chile, Santiago de 
Chile, Chile; bClínica Alemana, Santiago de Chile, Chile 

Introduction: Neuroendocrine tumours (NET) have increas-
ing area of clinical and scientific research. The NET registry of the 
Pontificia Universidad Católica de Chile (PUC) is the first chilean 
database which systematically collects data on patients with neuroen-
docrine tumours. Aim(s): Monitoring the overall number of patients 
with TNE who have been treated, with assessment of safety and effec-
tiveness of treatment. Materials and Methods: Non-interventional, 
retrospective and prospective observational study (between January 
1995 to October 2015) of demographic data, clinical features and sur-
vival rate of patient with diagnosis of NET at the PUC. Data are col-
lected as anonymous records with encrypted personal data of patients. 
Results: We identified 106 NET with 57.5% men. Median age was 
52.6 years, 84.9% of patients had PS < 2. The most common pri-
mary sites were the small intestine (40.6%), pancreas (20.7%) and 
colorectal (8.5%). Average of chromogranine A was 1286, distant 
disease 68%, metastases in 76.3% in the liver. Grade 2 disease in 
27% and Ki-67 3–20% in 47%. Surgery was used in 62.3%; medical 
therapy with chemotherapy in 21.7%, peptide receptor radionuclide 
therapy in 21,7% and somatostatin analogues in 27,4%. Five years 
overall survival was 60. Conclusion: A Latin–American perspective 
of Chilean NET was obtained, with a favorable prognosis despite to 
debut with metastases in 68%, representing a challenge in treatment 
in Grade 2 disease. Keywords: Neuroendocrine tumors, Hospital 
registry, Latin-america perspective, Overall survival. 

D16

Extra-Pulmonary Neuroendocrine 
Carcinomas: A National Population 
Based Study 
Van Der Zwan J.M.a, Siesling S.a, Van Velthuysen L.b, 
Links T.c, Walenkamp A.c, Tesselaar M.d

aNetherlands Comprehensive Cancer Organisation (IKNL), 
Utrecht, The Netherlands; bErasmus Medical Centre, 
Rotterdam, The Netherlands; cUniversity Medical Centre 
Groningen, Groningen, The Netherlands; dThe Netherlands 
Cancer Institute, Amsterdam, The Netherlands 

Introduction: Extra pulmonary neuroendocrine carcinomas 
(EPNEC) are rare tumours, this implies lack of knowledge on the bur-
den. Aim(s): With this study we aim to analyse the incidence, relative 
survival (RS) and treatment for EPNEC patients in the Netherlands. 
Materials and Methods: Patients diagnosed with EPNEC and NEC 
with unknown primary (UP) were included from the Netherlands can-

inter-regional meetings of RENATEN network were retrospectively 
included. Data were actualized until January 2015. Results: 179 
patients were included. Mean diagnosis age was 60 years; clinical 
performance status (PS) was 0-1 for 85% of patients; median follow-
up period was 45,3 months; 33 patients died. Most frequent primary 
sites were small bowel (36%), pancreas (28%) and unknown (13,4%). 
The WHO 2010 classification was available for 96% of patients. 
Respective rates of G1, G2 and G3 were 42%, 29% and 25%. 57,5% 
of patients underwent surgery. 102 patients were treated with pallia-
tive purpose: somatostatin analogues (71,5%), chemotherapy (50%) 
(of whom 36% with FOLFOX regimen), and intra hepatic chemo-
embolization (28%). Five year overall survival (OS) was 77%. 
Multivariate analysis showed that PS (p < 0.001) and WHO 2010 
classification grade (p = 0.006) were independents predictors of OS. 
Conclusion: RENATEN network helped to have a better knowledge 
of MNET treated in Normandy. Availability rate of WHO 2010 clas-
sification was high. Keywords: Metastatic neuro-endocrine tumors, 
Epidemiological characteristics.

D14

Metastatic Disease in Gastroenteropancreatic 
Neuroendocrine Cancer: Incidence, 
Treatment and Survival
Madani A.a, Van Der Bilt J.b, Haak H.c, De Hingh I.d, 
Lemmens V.e

aEramus Medical Center, Rotterdam, The Netherlands;
bVU University Medical Center, Amsterdam, The 
Netherlands; cMáxima Medical Center, Eindhoven, The 
Netherlands; dCatharina Ziekenhuis, Eindhoven, The 
Netherlands; eNetherlands Comprehensive Cancer 
Organization, Eindhoven, The Netherlands 

Introduction: Data on patients with metastatic disease from 
GEP-NETs are rare. Aim(s): To provide detailed population-based 
data on incidence, patterns of metastases, treatment and prognosis of 
patients with metastatic GEP-NETs. Materials and Methods: Data 
from all patients diagnosed during 2007-2013 with a metastasized 
GEP-NET were retrieved from the Netherlands Cancer Registry. 
Results: In total, 1,231 patients with a GEP-NET (30% of all GEP-
NETs) presented with synchronous metastases. European age-stan-
dardized incidence rates of metastasized GEP-NETs increased during 
the study period from 0.6 to 1.0 per 100,000 persons/year. Patients 
with appendiceal NETs exhibited the lowest proportion of metastases 
(n = 33; 3%); left colon the highest (n = 72; 67%). Liver metasta-
ses were most frequent (n = 961; 78%) and most patients only had 
one site of metastases (n = 770, 63%). Overall survival was high-
est in small intestinal NETs and poorest in esophagus NETs (2-year 
survival rates 80% vs. 7%, respectively). Survival was highest after 
resection of the primary tumor (n = 378, 30%) or treatment with 
somatostatin (n = 284, 23%) (2-year survival rates 69% and 79%, 
respectively). Conclusion: Patients with GEP-NET often present 
with metastases at time of diagnosis. Primary tumor site is not only 
the single most important prognostic factor, but also predictive for 
the pattern of metastatic spread. Keywords: Metastases, Carcinoid, 
Gastroenteropancreatic neuroendocrine tumors, GEP-NETs, NETs, 
Frequency, Treatment, Prognosis, Survival.
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D18

Neuroendocrine Tumors of the Appendix Are 
Probably Harmless Neoplasms
Weysser A.S.a, Nieser M.a, Kloeppel G.b, Sipos B.a

aDepartment of Pathology and Neuropathology, Institute 
of Pathology, University Hospital Tuebingen, Tuebingen, 
Germany; bInstitute of Pathology, Technical University 
Muenchen, Muenchen, Germany 

Introduction: Appendiceal neuroendocrine tumors (aNETs) have 
a 5-year survival rate between 74% and 95% according to recent data 
from Cancer Registry of Norway and the United States, respectively. 
However, in the daily clinical practice one almost never encounters 
patients suffering from aNETs with distant metastasis or dying of 
the disease. Aim(s): In order to resolve this contradiction, we per-
formed a systematic search in PubMed. Materials and Methods: 
Systematic search was carried out using key words ‘appendix or 
appendiceal’, ‘carcinoid or neuroendocrine tumors’, ‘survival’ and 
‘registry or register’. We accessed the row data from Surveillance, 
Epidemiology and End Results Program (SEER) and received recent 
data from Cancer Registry of Norway (CRN). Results: 26 papers 
reporting 976 patients with appendiceal NETs were identified. 3 dis-
ease related cases of death have been recorded which accounted for a 
mortality rate of 0.31%. Analysis of the data from SEER revealed 95% 
and 89% survival rate of aNETs for 5 and 40 years, respectively. CRN 
registered a 5-year survival rate of 80.1% for aNETs. Conclusion: 
Published institutional series of aNETs revealed an almost negligible 
mortality rate of 0.31%. Data from large cancer registries demonstrate 
strikingly higher mortality rates. However, these cases have not been 
documented in the medical literature. The reason for this discrepancy 
could be partly due to low accuracy of disease coding and imprecise 
data on causes of death. aNETs are probably less aggressive neo-
plasms than previously thought. Keywords: NET.
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Multicenter Retrospective Analysis of 
Clinical and Pathological Features of 
Gallbladder and Extrahepatic Biliary Duct 
Neuroendocrine Neoplasm
Zhang P.a, Lu M.a, Chen J.b, Chen Y.c, Yu X.d, Sun L.a, Li J.a

aPeking University Cancer Hospital & Institute, Beijing, 
China; bThe First Affiliated Hospital of Sun Yat-Sen 
University, Guangzhou, China; cPeking Union Medical 
College Hospital, Beijing, China; dFudan University 
Shanghai Cancer Center, Shanghai, China 

Introduction: Primary neuroendocrine neoplasm of the gallblad-
der (GB) and extrahepatic biliary duct (EHBD) were considered as 
rare malignant tumors. Aim(s): This study was to explore the clinical 
and pathological characteristics and prognostic features of GB and 
EHBD NEN. Materials and Methods: 18 GB-NEN and 2 EHBD-
NEN were enrolled from February 2001 to April 2015. Results: Of 
GB-NEN, there were 8 male and 10 female. Both 2 EHBD-NEN 

cer registry between 2008-2012. Correctness checks on this data were 
conducted by linkage to the archived pathology report. Incidence was 
analysed using the European Standardized Rate (ESR). For treatment 
we assigned patients to the hospital that set the treatment plan. RS 
was calculated using the Ederer II method. Results: 1544 NEC cases 
were included, 1045 EPNEC and 499 UP. For EPNEC the incidence 
was 1.0 per 100,000ESR, resulting in 209 cases annually. The mean 
age was 68 year. A female to male ratio of 1:1.6 was observed. Most 
frequent EPNEC localisation was the bladder. Overall 5 year RS was 
20.5%;38.2% for local disease (n = 435), and 7.6% in distant disease 
(n = 601). Patients treated in university hospitals had a significant 
higher 1 year RS than in non-university hospitals (64% vs. 50%). 
No significant differences were found for the longer term survival. 
For UP patients (n = 499) 5 year RS was 5.8%. Conclusion: In the 
Netherlands 209 EPNEC cases were found annually with a 5 year RS 
of 20.5%. Based on literature we estimate this to be 226 taking into 
account the proportion of UP. We observed better outcome at 1 year in 
EPNEC patients treated in university hospitals. Keywords: EPNEC.

D17

Exploring the Rising Incidence of 
Gastroenteropancreatic Neuroendocrine 
Tumors According to the Data from Regional 
Cancer Registry: A Population-Based 
Analysis of Epidemiology
Vladova P., Popovska S., Iliev S., Tonchev P.

Medical University, Pleven, Bulgaria 

Introduction: The incidence of gastroenteropancreatic neuroen-
docrine tumors (GEP-NETs) is reported to arise worldwide. Similar 
tendency is observed in Bulgaria during the recent 6 years. Aim(s): 
Our objective was studying the epidemiological characteristics of 
the diagnosed GEP-NETs for a period of 6 years tumors according 
to database from Regional Cancer Registry in Pleven, Bulgaria and 
assessing the influence of the early detection of GEP-NETs over their 
rising incidence. Materials and Methods: A population-based 
retrospective study for GEP-NETs according to data from Regional 
Cancer Registry in Pleven, Bulgaria from 2010 to November 2015. 
The main outcomes include epidemiological information for sex, age, 
date of death, pathological characteristics, localization, degree of dif-
ferentiation, TNM-classification and conducted surgical treatment. 
Results: Thirty-eight cases of GEP-NETs are registered for the 
studied period. Their frequency has increased from 10.5% for 2010 
to 23.7% for 2015. They are more frequent in woman than in man. 
47.4% of the patients are in Stage 4 in the moment of diagnosing. 
Seven cases of GEP-NETs were G2 by the degree of differentiation. 
Conclusion: According to our results, the incidence of GEP-NETs, 
registered at Regional Cancer Registry in Pleven, Bulgaria has 
increased from 10.5% to 23.7% for the studied period, which con-
firms the world tendency. The increased frequency is closely related 
to the better diagnosis and better cooperation between pathologists 
and surgeons. Keywords: GEP-NETs, Incidence, Regional cancer 
registry.
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Conclusion: Prognosis of localized MANEC seems to be improved 
by multimodal treatment. In first-line therapy of metastatic MANEC 
both regimens for AC and NEC seem equally effective. Our data 
show no benefit of second-line therapy. Keywords: MANEC, Mixed 
adenoneuroendocrine carcinoma.
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Neuroendocrine Tumors of the Biliary Tract: 
A Retrospective, Observational Multicenter 
Study
Brizzi M.P.a, Massironi S.b, Pusceddu S.c, De Nigris B.a, 
Birocco N.d, Razzore P.e, Antonuzzo L.f, Marconcini R.g, 
Berardi R.h, Cordio S.i, Milione M.c, Di Maio M.a, 
Papotti M.j, Volante M.a, Scagliotti G.V.a
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and Pathology Unit, Fondazione IRCCS Istituto Nazionale 
Tumori, Milan, Italy; dMedical Oncology, Città della 
Salute e della Scienza Hospital, Turin, Italy; eDivision of 
Endocrinology, A.O. Mauriziano, Turin, Italy; fOncology 
Unit, A.O.U. Careggi, Florence, Italy; gMedical Oncology 
Department, Santa Chiara Hospital, Pisa, Italy; hMedical 
Oncology, Politecnica delle Marche University, Ancona, 
Italy; iMedical Oncology, Garibaldi Hospital, Catania, Italy; 
jDepartment of Medical Sciences, University of Turin, 
Turin, Italy 

Introduction: Neuroendocrine tumors of the biliary tract 
(BTNETs) constitute a heterogeneous group of neoplasms. Because 
of their rarity, the clinical behavior is unclear. Aim(s): To elucidate 
the characteristics of BTNETs patients. Materials and Methods: 
From 9 single institution database we collected biological and clini-
cal features of BTNETs patients (pts). Between 1996 and 2015, 
gallbladder, all region of bile duct and ampulla of Vater neuroendo-
crine tumors were considered. According to WHO 2010 classifica-
tion, a centrally revision of the pathological staining was performed. 
Results: A total of 50 pts were enrolled (68% male, median age 64 
years). Tumors were symptomatic in 58% of pts. Common symp-
toms were abdominal pain (30.0%) and jaundice (10%). Primary 
sites were Ampulla of Vater (40%), gallbladder (22%), extra-hepatic 
duct (12%), intra-hepatic duct (6%), and others biliary tracts (20%). 
Seventy-four percent were radically resected. Based on WHO 2010 
classification 47% had NET G1, 12% NET G2, 31% NEC G3 and 
10% mixed adenoneuroendocrine carcinoma (MANEC). No one pts 
received adjuvant treatment. First line somatostatin analogue was 
administered in 24% of pts and chemotherapy in 34% of pts. After 
21 events, median overall survival was significant longer in NET 
G1/G2 than NEC G3/MANEC (19.8 vs. 2.3 years, HR 3.1, 95% CI 
1.16–8.39, p = 0.0.18. Conclusion: All the currently known spec-
trum of neuroendocrine tumors can arise in the biliary tract. As for the 
other organs WHO 2010 classification can predict the outcome of pts. 
Keywords: Biliary tract NET.

were male. The median age was 55.05 ± 12.10 years (26-72). 20 
cases were nonfunctional, representing as jaundice, cholecystitis, 
and abdominal or back pain. The median sizes of the GB-NEN and 
EHBD-NEN were 2.25 ± 0.35 cm and 4.21 ± 2.72 cm. Our entity 
included 3 G1, 1 G2 and 16 G3; 4 NET, 10 NEC and 6 MANEC. 
Pathologic IHC showed CgA(+)70%(14/20), NSE(+)87.5%(7/8), 
Syn(+)82.4%(14/17), CD56(+)85.7%(12/14). At diagnosis, 10(50%) 
had a localized disease,3 (15%) had regional advanced tumor, and 
7(35%) had liver metastasis. Surgery was adopted in 17 cases, 4 
cases accepted chemotherapy after surgery. Up to December 2015, 
16 cases completed follow-up data survival analysis, with a median 
survival time of 46.3 months (95% CI 29.33–63.28). The 1-, 2- and 
3-year survival rates were 78.1%, 67.6% and 50.2%.3 unresectable 
GB-NECs accepted multidisciplinary treatment with OS over 36.8 
months. Conclusion: Most of tumors in out entity were high-level 
NEC and MANEC with aggressive biological behaviors. Surgery was 
the mainstay for GB and EHBD NEN. Multidisciplinary treatment 
could increased the survival. Keywords: Gallbladder, Extrahepatic 
biliary duct, Neuroendocrine tumor.
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Prognosis and Treatment Outcomes of 
Patients with Mixed Adenoneuroendocrine 
Carcinoma (MANEC)
Apostolidis L.a, Bergmann F.b, Jäger D.a, Winkler E.C.a

aNational Center for Tumor Diseases, University Hospital 
Heidelberg, Heidelberg, Germany; bInstitute of Pathology, 
University Hospital Heidelberg, Heidelberg, Germany 

Introduction: Mixed adenoneuroendocrine carcinomas 
(MANEC) are rare tumors, commonly treated in analogy to adeno-
carcinomas (AC) or neuroendocrine carcinomas (NEC) without sys-
tematic data regarding response to therapy. Aim(s): To analyze the 
treatment outcomes of MANEC patients. Materials and Methods: 
Retrospective analysis of all patients with MANEC at our center 
between 12/2011 and 09/2015. Results: In the total of 32 patients 
identified, overall survival (OS) from diagnosis was 21.0 months. 26 
patients in a localized stage underwent surgery, median recurrence-
free survival (RFS) was 11.2 months. In multimodally treated patients 
(including chemotherapy and/or radiotherapy) vs. patients receiving 
surgery alone RFS and OS were significantly prolonged with 14.9 
vs. 7.0 months (p = 0.0024) and 44.5 vs. 18.0 months (p = 0.0073) 
respectively. 17 patients received palliative first-line chemotherapy 
for metastatic disease. Partial response (PR) was observed in 41.2% 
and stable disease (SD) in 17.6% of cases. Median progression-free 
survival (PFS) and OS was 3.9 and 9.4 months respectively with-
out any significant difference between platinum and etoposide, or 
oxaliplatin and 5-FU based regimens. 8 patients received a second-
line therapy without any documented PR or SD as best response. 
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E4

Development and Validation of Nomogram 
in Predicting Individualized Postoperative 
Survival for Nonfunctional Pancreatic 
Neuroendocrine Tumors: A Multicenter 
Retrospective Study
Han X.a, Ma H.b, Feng J.c, Xu X.a, Wang D.a, Kuang T.a, 
Zhang Y.b, Li G.b, Song B.b, He J.c, Jin G.b, Lou W.a

aDepartment of Pancreatic Surgery, Zhongshan Hospital, 
Fudan University, Shanghai, China; bDepartment of 
Pancreatic Surgery, Changhai Hospital, Second Military 
Medical University, Shanghai, China; cDepartment of 
Health Statistics, Second Military Medical University, 
Shanghai, China 

Introduction: NA. Aim(s): To establish a nomogram to provide 
individualized predictions of nonfunctional pancreatic neuroendo-
crine tumors (NF-PNETs) patients treated with surgery. Materials 
and Methods: The retrospective multi-institutional study consisted 
of consecutive 204 postoperative NF-PNETs from Zhongshan and 
Changhai Hospital during 1999 to 2012. A nomogram to predict the 
OS with variables selected in multivariate Cox regression was con-
structed. The validation of nomogram was determined by C-index, 
calibration curve and decision curve analyses, comparing with exist-
ing prognostic stratification systems. Results: Ki-67, mitotic count, 
preoperative stage (local, regional, distant), differentiation (well, 
moderate, poor), ENETS and AJCC TNM, tumor size, lymphnode 
metastases, necrosis, neighbouring organs invasion, encapsulation, 
large vessel invasion, perineural invasion, abdominal distension, 
anorexia and weight loss were correlated with OS (P < 0.05). Only 
Ki-67, preoperative stage, differentiation, encapsulation were 
selected as independent factors incorporating into nomogram. The 
nomogram showed optimal calibration with C-index of 0.90 (95% 
CI: 0.86–0.94). The nomogram demonstrated superior discrimina-
tion compared to ENETS TNM and AJCC TNM criteria. In decision 
curve, the nomogram demonstrated higher net benefit and relativity 
gains compared with other stratification systems. Conclusion: The 
proposed nomogram orchestrates accurate prediction and discrimina-
tion of postoperative NF-PNETs offer a reference basis to stratifica-
tion. Keywords: Nomogram NF-PNETs.
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Gastric Neuroendocrine Tumors-Experience 
in a Chinese General Hospital
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Introduction: Gastric neuroendocrine tumors (GNET) were cat-
egories to three subtypes. Aim(s): Retrospective study of patients 
with GNET admitted in our hospital between 2005 and 2014 to dem-

E3

Access to Care and Outcomes 
for Neuroendocrine Tumors: 
Does Socio-Economic Status Matter? 
A Population-Based Analysis
Hallet J.a, Beyfuss K.b, Koujanian S.b, Singh S.a, Liu N.c, 
Saskin R.c, Law C.a

aThe Susan Leslie Multidisciplinary Neuroendocrine 
Tumors Clinic – Odette Cancer Centre, Sunnybrook Health 
Sciences Centre, Toronto, Canada; bSunnybrook Research 
Institute, Toronto, Canada; cInstitute of Clinical Evaluative 
Sciences, Toronto, Canada 

Introduction: Neuroendocrine Tumors (NET) lack standardized 
care. Differences in socioeconomic status (SES) worsen the impact 
of non-standardized care. Aim(s): We examined the impact of SES 
on NET peri-diagnostic care patterns and outcomes. Materials and 
Methods: All adults with NET identified from a cancer registry 
(1994-2009) were divided into low (1st-2nd income quintiles) and 
high SES (3rd-5th). We compared peri-diagnostic healthcare utili-
zation (–60 days to +6 months), metastatic recurrence, and overall 
survival (OS). Results: Of 4966 NET patients, 38.3% had low SES. 
Neither primary NET sites (p = 0.15) nor metastatic presentation dif-
fered (p = 0.31). Patients with low SES had higher mean number of 
physician visits (20.1 ± 19.9 vs. 18.1 ± 16.5; p = 0.001) and imaging 
studies (56 ± 50 vs. 52 ± 44; p = 0.009) prior to diagnosis. Primary 
tumor resection (p = 0.14), hepatectomy (p = 0.45), systemic ther-
apy (p = 0.38), and liver embolization (p = 0.13) did not differ with 
SES. Recurrence was more likely with low SES (41.1% vs. 37.6%; 
p = 0.01). 10-year OS was inferior with low SES (47.1% vs. 52.2%; 
p < 0.01). Low SES was independently associated with worse OS 
(HR 1.16; 95% CI: 1.06–1.26). Conclusion: Low SES was associ-
ated with need for more physician visits and imaging to reach NET 
diagnosis, but not with more common advanced stage presentation or 
impact on patterns of therapy. Long-term outcomes were inferior for 
low SES patients. This data provides further insight for future direc-
tives in enhancing healthcare delivery. Keywords: Socio-economic 
status, Outcomes.
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E7

A Univariate Analysis of Factors 
Influencing Survival in Advanced 
Pancreatic Neuroendocrine Tumors
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Fierro Maya F.d, Tamagno G.e, De Herder W.f, Costa F.g, 
Jann H.h, Knowledge Network
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Misericordiae University Hospital, Dublin, Ireland; 
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Introduction: Pancreatic neuroendocrine tumors (pNET) are rare 
and display clinical heterogeneity. Aim(s): We propose a clinical risk 
stratification tool for well differentiated, metastatic pNET. Materials 
and Methods: Retrospective study using clinical, pathological and 
laboratory variables for univariate analyses in a consecutive multi-
center cohort (N = 312) with pathologically confirmed, sporadic, well 
differentiated (grade 1 or 2), metastatic (Stage IV) pNET diagnosed 
between 1993 and 2010 with a minimum follow-up of 5 years. Data 
are presented as the mean with standard deviation (SD) and/or 95% 
confidence interval (CI). Overall survival was calculated using the 
Kaplan-Meier method with log-rank testing for potentially prognos-
tic factors. Results: Patients (N = 312), ≥70 year-old (11%), male 
(58%), ECOG PS0-1 (66%) with non-functional (67%) and predomi-
nantly grade 2 (65%) tumors. Hepatic metastases were present in 83% 
(69% bilobar), extrahepatic metastases in 64%. Overall Survival (OS) 
was 6.6 Years (5.8180–8.1316). On univariate analysis ECOG PS >1 
(p = 0.00), grade 2 (p = 0.00), bilobar hepatic metastases (p = 0.031), 
elevation of Chromogranin A (CgA) (56%, p = 0.015), Alkaline 
Phospatase (AP) (24%, p = 0.000) and Lactatdehydrogenase (LDH) 
(18%, p = 0.042) were associated with worse prognosis. Conclusion: 
Univariate analysis of the abovementioned variables showed a statis-
tically significant correlation with prognosis in the study population. 
The integration of these variables could provide a prognostic score 
for this subgroup of pNET. Keywords: pNET, Prognosis.
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The Impact of PD-L1 Expression in Patients 
with Metastatic GEP-NETs 
Kim S., Park Y.

Samsung Medical Center, Seoul, Korea 

Introduction: Programmed death-ligand 1 (PD-L1), which is 
expressed on many cancer cells, interacts with PD1 expressed on the 
surface of T cells, inhibiting the T cells and blocking the antitumor 
immune response. Aim(s): We investigated the impact of PD-L1 
expression in 32 patients with metastatic GEP-NET. Materials and 
Methods: The expression of PD-L1 was evaluated using an anti-PD-

onstrate the clinicopathologic features. Materials and Methods: 
Demographic factors, WHO classification, staging, therapy and 
survival (Kaplan-Meirer method) were analyzed. Results: Forty 
patients, 23M and 17F, aged between 40 and 85 years (average 59.5 
years). Twenty-two patients (55%) with type I, 2 (5%) with type 
II, and 16(40%) with type III. Regarding location, 12.5% (5/40) 
were antrum, 72.5% (29/40) were corpus, and 5% (2/40) were fun-
dus,10%(4/40) were cardia. They were classified (WHO 2010) as 
NET G1, G2 and G3 (or named elevated proliferation NET), respec-
tively, 47.5% (19/40), 35% (14/40) and 17.5% (7/40) of patients. 55% 
had stage (ENETS. AJCC/UICC) I, 35% stage II, 7.5% stage III, and 
2.5% stage IV. Out of 40 GNET, 25 were treated with endoscopy sub-
mucosa dissection (ESD). Fifteen (37.5%) patients were operated. 
Overall 5-year survival was 93% (median 23.5 months), depending 
mainly on WHO classification, and presence of liver metastases. OS 
of radically operated GNET patients was 100%. Conclusion: In 
our series, type III GNET incidence is higher than it in Caucasian 
cohort. ESD was an effective method to treat type III pts in stage I. 
Keywords: Gastric, Neuroendocrine tumor, Endoscopic submucosa 
dissection, Prognosis, Liver metastases.
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Introduction: Limited research is available regarding colorec-
tal neuroendocrine neoplasms (NENs), especially in China. Aim(s): 
To perform an epidemiological and prognosis research of colorectal 
NENs in China. Materials and Methods: A total of 68 patients with 
colorectal NENs were studied retrospectively. Clinical characteristics 
and prognosis between were compared. The Cox regression models 
were used to evaluate the capacity of various factors to predict the 
outcome. Results: Of the 68 colorectal NENs patients, 43 (63.2%) 
had rectal NENs, and 25 (36.8%) had colonic NENs. Compared with 
rectal NENs, colonic NENs more frequently exhibited larger tumor 
siz and distant metastasis. Colonic NENs had a worse prognosis, 
with 5-year overall survival rates of 66.7% vs. 88.1% compared with 
rectal NENs. Neuroendocrine tumors (NET), neuroendocrine car-
cinomas (NEC) and mixed adenoendocrine carcinomas (MANEC) 
were noted in 61.8%, 23.5% and 14.7% of patients, respectively. 
Multivariate analyses revealed that tumor location was not an inde-
pendent prognostic factor (P = 0.081), but tumor size (P = 0.037) and 
tumor classification (P = 0.012) were independent prognostic factors. 
Conclusion: Tumor size and tumor classification were associated 
with the prognosis. However, tumor location was not an independent 
factor. The worse outcome of colonic NENs observed in clinical prac-
tice might be due to the larger tumor size caused by the delayed diag-
nosis. Keywords: Colorectal neuroendocrine neoplasms, Clinical 
characteristics, Prognosis, Tumor location, Early detection.
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was 40M. OS including localization: caecal 132M, colon 39M, sig-
moid 71M and rectum 130M. Conclusion: Primary large bowel 
NENs favors rectum & caecum, followed by sigmoid & colon with 
bad prognosis. Histology NEC or MANEC associated with worse 
prognosis. Patients with initial CS IV also had unfavorable prognosis. 
Keywords: Colon NENs, pTNM WHO 2010.
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Neuroendocrine Carcinomas (GI-NECs)
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Introduction: Prognostic markers for risk-stratification of 
GI-NECs are lacking. Aim(s): We aimed to validate our prognos-
tic score for GI-NECs (liver metastases, alkaline phosphatase, lactate 
dehydrogenase, ECOG performance status (PS) and Ki67; Lamarca 
et al, ASCO 2015). Materials and Methods: We prospectively 
identified all consecutive patients (pts) diagnosed with GI-NECs 
seen at The Christie (July’14-Nov’15). Our previously designed score 
was applied. Cox regression and Kaplan Meier were used for sur-
vival analysis. Results: Twenty-four pts were identified; 22 eligible. 
Median follow-up time was 4.6 months; 13 pts (59%) had died at 
time of analysis. Median age: 68.2 years, 73% male, 77% metastatic. 
Median Ki67: 80% (26–100); PS 0/1 59%; 68% received chemo-
therapy. Estimated median overall survival (OS) was 10.1 months 
(95% CI 3.5-not reached [nr]). Our score classified pts in four groups 
with incremental risk of death: group A (0-1 points (p); 5 pts (25%); 
median OS 53.6 months (95% CI nr-nr)), B (2 p; 9 pts (45%); median 
OS 15.7 months (95% CI 3.5-nr)), C (3 p; 3 pts (15%); median OS 
3.5 months (95% CI 2.3-nr)) and D (4-6 p; 3 pts (15%); median OS 
2.8 months (95% CI 1.9-nr)). On multivariable analysis (adjusted for 
sodium and stage), the score was an independent prognostic factor for 
OS (HR 4.5, 95% CI 1.9–10.9; p 0.001). Conclusion: These prelimi-
nary prospective data validate the capability of our score for prognos-
ticating survival in pts with GI NECs; external validation is ongoing. 
Keywords: NEC, Score, Overall survival, High grade, Prognostic.

L1 immunohistochemistry (IHC) antibody optimized for staining of 
formalin-fixed paraffin-embedded (FFPE) tissue samples. Results: 
Primary sites were 24 foregut-derived GEP-NETs, including stom-
ach (n = 1), duodenum (n = 2), biliary tract (n = 7), and pancreas 
(n = 14), and 8 hindgut-derived GEP-NETs of the distal colon and 
rectum. Among the 32 patients with metastatic GEP-NET analyzed 
in this study, 7 (21.9%) had expression of PD-L1 in tumor tissues. 
Expression of PD-L1 was significantly associated with high-grade 
WHO classification (grade 3) (p = 0.008) but not with gender, primary 
site, and number of metastatic sites (p > 0.05). The status of PD-L1 
expression was statistically associated with progression-free survival 
(PFS) for first-line systemic treatment (p = 0.047). Moreover, the sta-
tus of PD-L1 expression could significantly predict overall survival 
(p = 0.037). Conclusion: The expression of PD-L1 was associated 
with higher WHO tumor grade (grade 3) in metastatic GEP-NETs. 
PD-L1 expression had both predictive and prognostic value for sur-
vival of patients with metastatic GEP-NETs. Keywords: PD-L1, 
GEP-NETs.
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Introduction: Large bowel neuroendocrine neoplasms (NENs). 
Aim(s): To assess the clinico-pathological characteristics of colon 
NEN including rectal carcinoids, based on pTNM, WHO 2010. 
Materials and Methods: A retrospective study 179 patients with 
confirmed large bowel NEN. Results: Mean age 55.7 yrs. Female 
to male ratio 1.45:1. The localization of large bowel NEN: caecum 
40; 22%, colon 17; 19%, sigmoid 23; 13% and rectum 99; 55%. 
Based on pTNM, WHO 2010 classification: NETG1 89; 50%, G2 32; 
18%, NECG3 44; 25% and MANEC 14; 8%. Local spread CSI-IIIA 
noted in 91 subjects (51%). CS IIIB seen in 40 (22%) and CS IV 
48 pts (27%). Initial liver involvement in 38 pts 21%. Mean Ki-67 
in NETG1 = 1.1%, G2 = 6.3%, NECG3 = 61.1%, MANEC 62.9%. 
Additional analyses considering localization of primary & degree of 
differentiation identified: G1 caecal, colon, sigmoid & rectum 28%, 
5%, 22%, 72%, G2: 28%, 12%, 9%, 17%, NECG3: 33%, 53%, 57%, 
9%; MANEC: 13%, 24%, 13%, 2%. Carcinoid syndrome seen in 6 
(all caecal tumours, 3% of all pts). Mean size of primary 28.7 mm, 
for ceacal 50.7; colon 51.6, sigmoid 38.1 & rectum 13.8 mm. Median 
OS (whole cohort) was 130M. In selected groups: NETG1=n.r, G2 = 
80M, NECG3 = 19M and MANEC = 26M. Median OS in CS IV 
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locoregional gastrin-independent GNETs, 57 (86.4%) received radi-
cal resections, 7 (10.6%) with palliative resection, 1 (1.5%) with gas-
trojejunostomy, and 1 (1.5%) with exploration surgeries. The median 
survival time for these patients was 19.0 months (IQR, 11.0–38.0). 
The 1-, 3-, and 5-year survival rates were 72%, 34%, and 28%, respec-
tively. Multivariate analysis indicated that CEA (carcino-embryonic 
antigen) level (P = 0.04), radical resection (P = 0.04), and positive 
CD56 expression (P = 0.016) were significant prognostic factors on 
overall survival rate. Conclusion: Gastrin-independent GNETs had 
poor prognosis. Serum CEA level, radical surgery, and CD56 expres-
sion are markers to evaluate the survival of patients with locore-
gional gastrin-independent GNETs. Keywords: Gastrin-independent 
GNET, Prognosis, CEA, Surgery, CD56 expression.
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Introduction: Currently, no prognostic stratification exists in 
stage IV pNET patients. Aim(s): To provide prognostic stratification 
of stage IV pNETs by analyzing 1) prognostic parameters at the time 
of stage IV diagnosis 2) Per RECIST tumor slope over 3-6 months 
prior therapy. Materials and Methods: Multicenter retrospective 
study. Inclusion criteria were: 1) Confirmed pNET naive of therapy 2) 
Measurable stage IV disease 3) sporadic tumor. Primary endpoint was 
OS. Two multivariate analyses were performed: model 1 ‘at the time 
of stage IV diagnosis’; model 2 ‘after the characterization of tumor 
slope’. Results: We included 208 patients (median follow-up 45 
months). Parameters independently associated with OS were: model 
1: T4 (P = 0.04, HR = 1.9, 95% CI = 1.04–3.7), metastatic tumor load 
(2 sites P = 0.004, HR = 2.6, 95% CI = 1.3–5.1; >2 sites P ≤ 0.0001, 
HR = 9.1, 95% CI = 3.3–24.8), >70% liver replacement (P ≤ 0.0001, 
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the 2010 WHO Classification
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Introduction: Colorectal neuroendocrine tumors (NETs) are a 
group of heterogenous neoplasm. Aim(s): This study was designed 
to address the clinicopathological features and long-term survival of 
patients with colorectal NETs according to the 2010 WHO classifica-
tion. Materials and Methods: A total of 88 patients with colorec-
tal NETs were identified from January 2010 to June 2015 at Peking 
University Cancer Hospital database. Clinicopathological features 
and long-term outcomes were evaluated. Results: For 88 patients 
identified, 43 (48.9%) were male and 45 (51.1%) were female. The 
median age was 55.2 years. 38 patients were classified as G1, 21 as 
G2 and 29 as G3. Tumor size was 7.1 ± 10.5 mm for G1, 18.7 ± 13.4 
mm for G2 and 38.8 ± 19.8 mm for G3. After a median follow-up of 
27.6 months. The median OS were not reached for G1 and G2 tumors.

For G3 tumors the lower and the middle third of the rectum was 
the most common tumor site (48.5%). Radical surgery, palliative 
surgery were performed for 13 (44.8%) and 8 (27.5%) patients, 8 
patients (27.5%) did not take any surgery because of advanced stage. 
The median survival time was only 12.2 months (95% CI, 7.8–16.5). 
Either radical or palliative surgery did not improve the outcome. 
Conclusion: In patients with colorectal NETs grade was the most 
significant prognostic factor. For G3 colorectal NEC the outcome was 
dismal and did not show any difference even radical surgery was per-
formed. Keywords: Colorectal neuroendocrine tumors, WHO clas-
sification, Long-term outcome.

E12

CEA Level, Radical Surgery and 
CD56 Expression Are Prognostic 
Factors for Patients with Locoregional 
Gastrin-Independent GNET
Li Y., Zhao H., Cai J.

Cancer Hospital, Chinese Academy of Medical Sciences & 
Peking Union Medical College, Beijing, China 

Introduction: Gastrin-independent gastric neuroendocrine 
tumors (GNETs) are highly malignant. Radical resections and lymph-
adenectomy are considered to be the only possible curative treatment 
for these tumors. However, the prognosis of gastrin-independent 
GNETs is not well defined. Aim(s): In this study, we identified prog-
nostic factors of locoregional gastrin-independent GNETs. Materials 
and Methods: All patients diagnosed with locoregional gastrin-
independent GNETs between 2000 and 2014 were included in this 
retrospective study. Clinical characteristics, blood tests, pathological 
characteristics, treatments, and follow-up data of the patients were 
collected and analyzed. Results: Of the 66 patients diagnosed with 
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E15

Assessment of the Growth Rate of 
Paragangliomas Related to SDHx Gene 
Mutations Using Computed Tomography
Michałowska I.a, Pęczkowska M.a, Cwikła J.b, 
Michalski W.c, Wyrwicz L.c, Januszewicz A.a

aInstitute of Cardiology, Warsaw, Poland; bUniversity 
of Varmia and Masuria, Olsztyn, Poland; cThe Maria 
Skłodowska-Curie Memorial Cancer Center and Institute 
of Oncology, Warsaw, Poland 

Introduction: SDHx mutations are associated with a lifelong 
risk of multifocal paragangliomas (PGL), so patients need regular 
follow-up examinations. Aim(s): The aim of the study was to esti-
mate the growth rate of PGL and analyze of its depending on the 
location base on computed tomography (CT) images. Materials and 
Methods: 27 patients with SDHx mutations (21 SDHD,6 SDHB,19 
index case) who had at least two CT examinations were included to 
the study. We analyzed 58 PGL (23 abdominal, 1 pheochromocytoma, 
9 thoracic, 25 head and neck). A mean percentage volume (in ml) 
increase within a month and the volume doubling time were esti-
mated. The patients treated by radio-, chemio-, radionuclear therapy 
were excluded from the analysis. The PGL were divided depending 
on their localization into: head, neck (HN), thoracic (TH), abdomen, 
pelvis (AP). Results: The time of follow-up ranged from 10.0 to 
74.0 months (median 38.0). The mean volume growth rate of the total 
58 paragangliomas was 1.3%/month (95% CI 0.71; 1.88), the volume 
doubling time was 4.5 years (95% CI 3.1; 8.2). The mean volume 
growth rate of HNP, TH and AP were respectively 0.95% (95% CI 
0.13; 1,77), 0.97% (95% CI –0.21; 2.15), 1.64% (95% CI 0.56; 2.72) 
per month, (p > 0.6). The volume doubling time was 73.3 for HNP, 
71.8 for TH, 42.6 months for AP PGL. Conclusion: PGL related to 
SDHx mutations are slow growing tumors. The fastest growth has 
been observed in extraadrenal PGL located in the AP, but without 
statistical difference compering to other localizations. Keywords: 
SDHx mutation, Paraganglioma. 

E16

Neuroendocrine Pancreatic Tumors 
Secreting Calcitonin
Milanetto A.C.a, Liço V.a, Alaggio R.b, Zoccarato F.a, 
Pedrazzoli S.a, Pasquali C.a

aPancreatic and Digestive Endocrine Surgical Unit, Padua, 
Italy; bPathology, Padua, Italy 

Introduction: Neuroendocrine Pancreatic Tumors (NPT) secret-
ing calcitonin are rare. Aim(s): We reviewed our experience in NPT 
from January 1999 to December 2012 to identify clinical presenta-
tion and prognosis of NPT secreting calcitonin. Materials and 
Methods: Among all the patients presenting with a NPT, we enrolled 
who had an increased serum calcitonin level (n.v.0–10 ng/L). Follow 
up to December 2014. Results: Among 182 cases of NPT observed, 
ten had hyper-calcitoninemia (5.5%). 6 M/4 F, averaging 58.8 years 

HR = 5.8, 95% CI = 2.5–13.0), Ki67 and/or mitotic index >10 (P = 
0.01, HR = 2.8, 95% CI = 1.2–6.5); model 2: T4 (P = 0.04, HR = 
1.9, 95% CI = 1.01–3.7), metastatic tumor load (2 sites P = 0.006, 
HR = 2.7, 95% CI = 1.3–5.5; >2 sites P ≤ 0.0001, HR = 8.6, 95% 
CI = 3.2–23.7), >70% liver replacement (P ≤ 0.0002, HR = 4.9, 95% 
CI = 2.1–11.5), Ki67 and/or mitotic index >10 (P = 0.03, HR = 2.5, 
95% CI = 1.1–5.7), and spontaneous disease progression (P = 0.001, 
HR = 4.0, 95% CI = 1.7–9.2). Conclusion: Tumor burden and grade 
were found to best stratify the prognosis at diagnosis. At the time of 
first follow up, tumor slope improved the prognostic stratification. 
Keywords: Stage IV, Pancreatic neuroendocrine tumor, Prognosis, 
Survival.

E14

Peritoneal Carcinomatosis in Digestive 
Neuroendocrine Neoplasms: Complications 
and Response to Therapy
Merola E.a, Prasad V.b, Pascher A.c, Denecke T.d, 
Arsenic R.e, Delle Fave G.a, Wiedenmann B.f, Pavel M.f

aDigestive and Liver Diseases Unit, Sant’Andrea Hospital 
(Sapienza University), Rome, Italy; bDepartment of 
Nuclear Medicine, Charité Universitätsmedizin Berlin, 
Berlin, Germany; cDepartment of General, Visceral 
and Transplant Surgery, Charité Universitätsmedizin 
Berlin, Berlin, Germany; dDepartment of Radiology, 
Charité Universitätsmedizin Berlin, Berlin, Germany; 
eInstitute of Pathology, Charité Universitätsmedizin 
Berlin, Berlin, Germany; fDepartment of Hepatology and 
Gastroenterology, Campus Virchow-Klinikum, Charité 
Universitätsmedizin Berlin, Berlin, Germany 

Introduction: Peritoneal carcinomatosis (PC) is present in 
10–30% of digestive neuroendocrine neoplasms (DNENs), affecting 
prognosis and quality of life with recurrent abdominal pain and bowel 
obstruction. Aim(s): To describe in a consecutive series of DNENs 
with PC the evolution of PC and correlation to therapy. Materials 
and Methods: Retrospective analysis of pts with sporadic DNENs 
diagnosed in 1993-2014 with at least 12-month follow-up after PC 
diagnosis. Results: 67 pts (82.1% small bowel, SbNENs) were ana-
lyzed, with a 2%-median ki67 (1%–20%). 50.7% had liver metas-
tases at PC diagnosis, 23.9% extra-hepatic disease. PC was present 
at diagnosis in 53.7% of cases, median time to detection was 46 
months (0–168); PC diagnosis occurred intra-operatively in 46.3% 
of pts. Symptoms related to bowel subocclusion occurred in 17 pts 
(25.4%) (7 needing surgery): 4 had received prior PRRT and 8 pts 
were on somatostatin analogs (SSAs); risk factors for bowel obstruc-
tion were PC nodules >6 mm in size (OR 9.00) and diffuse PC (OR 
5.47), P < 0.05. Conclusion: Bowel obstruction symptoms occurred 
in 25% of our population, especially with diffuse large nodules-PC; 
the potential risk this clinical presentation in somatostatin-treated PC 
(SSAs+PRRT) pts needs to be further investigated. A larger popula-
tion is needed to confirm these data. Keywords: Peritoneal carcino-
matosis, Neuroendocrine, Bowel obstruction.
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E18

Predictive Factors for Survival in Patients 
with Advanced Small Bowel Neuroendocrine 
Tumours
Toumpanakis C., Vlachou E., Ramakrishnan S., Phillips E., 
Tuck A., Wilkins D., Gertner J., Hernandez J.G., Mullan M., 
Theocharidou E., Caplin M.

Neuroendocrine Tumour Unit, Royal Free Hospital, 
London, UK 

Introduction: Tumour grade and hepatic metastases are negative 
prognostic factors for advanced small bowel neuroendocrine tumours 
(SBNETs), but data assessing other prognosticators at diagnosis (Dx) 
are lacking. Aim(s): To assess impact on survival of combined clini-
cal and biochemical factors at time of Dx. Materials and Methods: 
572 patients with advanced SBNETs including symptoms at Dx, car-
cinoid heart disease (CHD), biomarkers and initial treatment were 
retrospectively analysed, using Cox proportional hazards models. 
Results: Median survival was 128 months. Symptom presence at Dx 
[carcinoid syndrome, gastrointestinal (GI)] vs. incidental Dx was a 
negative prognosticator (hazard ratio (HR)=1.8, standard error (SE): 
0.54; p = 0.05). On adjustment for grade, metastases and age, severe 
CHD at Dx was linked to shorter survival (HR = 5, SE = 2.26; p < 
0.001), with 3 and 5-year survival of 38% and 25% respectively. 
Chromogranin-A and 5-hydroxyindoleacetic acid did not appear to 
affect survival. Contrarily, elective GI surgery (primary ± mesenteric 
metastases) prolonged survival (HR = 0.42, SE = 0.13; p = 0.006). 
For solitary primary resection HR was 0.35 with SE = 0.19; p = 0.05. 
Commencement of SSAs for tumour control improved outcomes, 
HR = 0.23, SE = 0.09; p < 0.001. Conclusion: Severe CHD is the 
most important negative prognostic factor. Symptom presence is asso-
ciated with shorter survival. Elective GI surgery and commencement 
of SSAs for tumour control improve survival. Prospective studies 
are required to validate those predictive factors. Keywords: Small 
bowel NETs, Prognosis.

E19

Additional Value for Urinary 
5-Hydroxyindoleacetic Acid as Prognostic 
Marker in Neuroendocrine Tumors? 
Zandee W., Kamp K., Van Adrichem R., Feelders R., 
De Herder W.

Erasmus MC, Rotterdam, The Netherlands 

Introduction: 5-Hydroxyindoleacetic Acid (5-HIAA) is of 
value for diagnosis of NETs and correlates with severity of carcinoid 
syndrome. However its value for determining prognosis is uncer-
tain, particularly in combination with other biomarkers. Aim(s): To 
determine prognostic value of 5-HIAA for overall survival (OS) in 
patients with a midgut NET or unknown primary and to compare 
prognostic value with patient characteristics, grade, stage, chro-
mogranin A (Cga) and neuron-specific enolase (NSE). Materials 
and Methods: Data were collected from all patients with a midgut 

(range 38–72). One tumor was functioning (hypoglicaemia). Most 
frequent symptoms were epigastric pain (7/10), weight loss (6/10). 
Nobody showed diarrhea. The primary tumor was single, mean size 
6.6 cm, (range 3–15) and in 7/10 cases in the body-tail of the pan-
creas. Six patients presented with liver metastases. Mean value of 
serum calcitonin was 1358 ng/L (median 141 ng/L, range 37–9540). 
Calcitonin immunostaining was proven in 7/10 tumors. Three were G2 
and four G3 tumors. Seven patients had the primary tumor resected: 
4 distal pancreatectomy (3 extended to other organs), 2 pancreatico-
duodenectomy, and one tumor excision. Three cases died within six 
months for progression, and 3 others died 54–118 months after diag-
nosis. Four patients are alive from 82 to 156 months (one with dis-
ease). Calcitonin returned to normal range even after R2 resections or 
cytotoxic or ablative procedures. Conclusion: Calcitonin secreting 
NPT are very rare. Treatment may result in long-term survival despite 
advanced disease at diagnosis. Keywords: Calcitonin. 

E17

Evaluation of the Concordance between the 
Stage of the Disease and Ki-67 Proliferation 
Index in Gastroenteropancreatic 
Neuroendocrine Tumors (GEP-NETs)
Özaslan E., Demir S., Karaca H., Güven K.

Erciyes University, Kayseri, Turkey 

Aim(s): To demonstrate the degree of concordance between 
TNM staging used in the determination of the prognosis of GEP-NET 
patients and Ki-67 proliferation index value used in the grading of 
these tumors and investigate the most reliable prognostic parameter 
among them. Materials and Methods: The patients with GEP-NET 
who were diagnosed or followed up in Erciyes University were ret-
rospectively examined and demographic and histopathological char-
acteristics and survival times were recorded. Results: 141 patients 
were enrolled. Mean age 53 and male/female ratio 0.95. Primary sites 
were stomach (33%), pancreas (27%), colorectal (16%), small intes-
tine (13%) and appendix (11%). The GEP-NET of the patients was in 
Grade (G) 1 (n:103), G2 (n:24) and G3 (n:14), Stage (S) 1 (n:66), S2 
(n:14), S3 (n:12) and S4 (n:49). Ki-67 increased in parallel with the 
stage of the disease (p < 0.001). As Ki-67 increased at a rate of 1%, 
survival rates decreased 1.027 times (p = 0.01). Patients in the G2 and 
G3 had a 6.6 and 12.3 times lesser chance of survival when compared 
with G1 patients, respectively. Survival rates of S4 patients were 5.6 
times lower relative to S1-S2 patients. At univariate analysis, age, 
grade, and stage were found to be parametres effective on overall sur-
vival. At multivariate analysis, survival rates decreased inversely with 
increased age and grade. Conclusion: This phenomenon shows us 
that in the prediction of prognosis in patients with GEP-NET, Ki-67 
value can be more important evaluation factor relative to staging. 
Keywords: Grade, Stage, NET.
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poor outcomes. Conclusion: Prognosis improved in patients who 
underwent surgical resection including those with stage IV disease. 
Keywords: pNET stage IV surgery Ki-67.

F2

Epidemiology of NENs and miRNA-224/
LDL-C Level as an Independent Risk 
Factor in Jiangsu People’s Hospital
Bai J.a, Tang Q.b, Wei Y.b, He N.b, Hu Y.b, Tian Y.a, Yan L.b, 
Zeng W.b, Hua X.b, Sun W.b, Wu J.b, Xue R.b

aMingde Hospital Affiliated with Nanjing Medical 
University, Nanjing, China; bFirst Affiliated Hospital of 
Nanjing Medical University, Nanjing, China 

Introduction: Studies show an increasing incidence trend in the 
neuroendocrine neoplasms (NENs). However, diagnosis and treat-
ment of NENs are still big challenges. It has not been realized that 
deficiency of serum low density lipoprotein cholesterol (LDL-C) is a 
risk factor of NENs. Aim(s): To investigate incidence trends of NENs 
in Jiangsu People’s Hospital and uncover the role of LDL-C on NENs. 
Materials and Methods: The data of 164 patients with NENs were 
retrospectively analyzed. Human pancreatic NENs cell line BON-1 
was used to explore the role of miR-224/LDL-C/glucocorticoid (GC) 
on NENs. Results: We concluded 164 NENs of which 58% were in 
men. The incidence of NENs was rapidly increasing. The most com-
mon primary site was pancreas (35%). Patients with Ki-67 index of 
20–40, 40–70, >70 showed differences in survival rate (P < 0.05). 
LDL-C levels in NENs patients were significantly lower than healthy 
examinees (P < 0.001). Patients in digestive NENs (89 cases) with 
low level of LDL-C (<2.6 mmol/L) showed a lower survival rate (P < 
0.05). miR-224 directly bound to the 3’UTR of proprotein convertase 
subtilisin/kexin 9 (PCSK9) which regulated LDL-C (P < 0.05). miR-
224 antagmir promoted PCSK9 expression, induced cellular apopto-
sis (P < 0.05) and inhibited GC secretion (P < 0.05). There was no 
tumor formation in nude mice with subcutaneous injection of 5×10`6 
cells. Conclusion: The incidence of NENs is increasing. In phase 
G3, it is necessary to include three parts according to Ki67 index, that 
is, 20–40, 40–70, >70 miR-224/LDL-C level is a risk factor of NENs. 
Keywords: NEN, miR-224, LDL-C, Survival.

F3

Epidemiology Survival and Prognosis of 
Neuroendocrine Tumors: A Multidisciplinary 
Single-Center Study 
Bayram F., Özaslan E., Karaca H., Ozturk F., Sozuer E., 
Gursoy S., Abdurrezzak U., Yurci A., Kula M., Ozkan M.

Erciyes University, Kayseri, Turkey 

Introduction: There is no certain consensus about prognostic 
factors of NETs. Aim(s): We evaluated epidemiology, survival and 
especially prognostic factors in NETs. Materials and Methods: 

NET or a NET from unknown primary with available 5-HIAA in 24 
hour urine samples. Results were stratified for 5-HIAA and CgA: 
<2x upper limit of normal (ULN), 2-10x ULN or >10x ULN. For 
NSE this was reference range or >1xULN. OS was compared using 
a Kaplan Meijer with log rank test and hazard ratios were calcu-
lated using Cox-regression for univariate and multivariate analyses. 
Results: 449 patients were included, 53.7% male, mean age 59.9 
years and 74.4% midgut tumors. OS was shortest in patients with 
>10xULN 5-HIAA vs. <2ULN (median 84 months vs. 152 months, 
p = 0.002). In univariate analysis, >10xULN 5-HIAA was a nega-
tive predictor (HR 1.94, CI: 1.34–2.82). However in multivariate 
analysis only grade 3 disease (HR 6.50, CI: 3.05–13.83), NSE (HR 
2.19, CI: 1.29–3.74) and CgA >10xULN (HR 4.03, CI: 1.83–8.89) 
remained predictors. Conclusion: 5-HIAA >10xULN is a nega-
tive predictor for OS. However when added to other biomarkers and 
grading it is no longer a predictor for OS. Keywords: Prognosis 
5-HIAA.

 Epidemiology/Natural History/
Prognosis – Descriptive 
Epidemiology

F1

Pancreatic Neuroendocrine Tumors: 
Experience of a Tertiary Care Center
Assi R., Hakim A., Mukherji D., Abdel-Massih S., 
Charafeddine M., Temraz S., Shamseddine A.

American University of Beirut Medical Center, Beirut, 
Lebanon 

Introduction: Pancreatic neuroendocrine tumors (PNET) are 
rare functionally and biologically heterogeneous tumors accounting 
for less than 5% of pancreatic cancer. Aim(s): To study the charac-
teristics and outcomes of patients with PNET at AUBMC. Materials 
and Methods: We conducted a retrospective review of 27 patients 
diagnosed between 2005 and 2015. Results: Of these, 17 were male 
and 10 were female. Median age at diagnosis was 52 years. The most 
common presentations were abdominal pain (59%) and weight loss 
(48%) while 11% were asymptomatic. 4 patients had MEN1 syn-
drome. The tumor was multifocal in 59% of cases. 11 (40%), 14 
(50%), and 3 (10%) patients had G1, G2, and G3 respectively. 26% 
of patients had lymph nodes involvement. 15 out of 27 had upfront 
metastates (stage IV), 14 to the liver and 1 to the bones. Of these 
15 patients, 8 received chemotherapy and/or Somatostatin analogues 
(SSA), without surgical resection; 2/8 (25%) responded with tumor 
regression, 4/8 (50%) with stable disease, and 2/8 (25%) progressed. 
In 5 patients, the primary was surgically resected followed by che-
motherapy and SSA; 2/5 had complete remission and 1/5 had a stable 
disease. The most frequently used regimen was Capecitabine and 
Temozolomide. One and two-year survival rates of stage IV were 
93% and 74% respectively. The mean survival of stage IV was 61 
months. Stage, grade and Ki-67 were independent predictors of 
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F5

VIPomas, A Rare Entity 
Boutzios G., Alexandraki K., Kaltsatou M., Nikolopoulos G., 
Moschouris P., Tsoli M., Angelousi A., Kaltsas G.

Endocrine Unit, Department of Pathophysiology, National 
University of Athens, Medical School, Laiko Hospital, 
Athens, Greece 

Introduction: VIP secreting pancreatic neuroendocrine tumors 
(pNETs) are rare and controlled studies are lacking. Aim(s): To 
assess their prevalence and response to treatment. We performed 
a retrospective study using the case notes of a tertiary care center. 
Materials and Methods: Records from 172 patients with pNETs 
were reviewed for the presence of clinical, biochemical and histo-
pathological evidence of a VIPoma. Results: Among 172 pNETs,33 
(19.2%) were functioning and 4(2.3%) had histologically confirmed 
VIPomas; overall,12.1% patients with a functioning pNET had a 
VIPoma. All patients presented with diarrhea and in 3 the pancreas 
was the primary site whereas in another the primary site was not 
identified. The median tumor size was 4.9 cm (range 1.4–9) and 3/4 
patients had hepatic metastases at diagnosis. The median VIP level 
was 270 pg/ml. Three patients had stage IV and 1 stage I disease and 
the median Ki67 index was 8% (range 1–18%). SSAs alone were 
insufficient to control the diarrhea in patients with stage IV disease 
and treatment with chemoembolization, PRRT and chemotherapy was 
administered. Overall, 2/3 patients received temozolomide based che-
motherapy and the patient with unknown primary 5 cycles of 177Lu 
radionuclide treatment. Following a median period of follow-up of 
30 months (range 2–70) all patients are alive exhibiting clinical, bio-
chemical and radiological response. Conclusion: VIPomas represent 
2.3% of our referral material, may not always originate from the pan-
creas and exhibit an overall good response to treatment. Keywords: 
VIPoma, pNET.

F6

Gastroenteropancreatic Neuroendocrine 
Tumors. Ten Year Experience at Instituto 
Oncologico Nacional. Panama 2004–2015
Castillo-Fernandez O., Vergara R., Moreno-Ríos J., 
Cukier M., Tapia H., Lim M., Peña M.

Instituto Oncologico Nacional, Panama City, Panama

Introduction: Gastroenteropancreatic neuroendocrine tumours 
(GEP-NET) are rare neoplasm with a rising incidence worldwide. 
Aim(s): The aim of this study was to analyze demographic, tumor, 
therapy, and clinical outcomes of patients presenting with GEP-NET 
in our institution. Materials and Methods: The cases of 152 patients 
with histological proven GEP-NET evaluated between 2004 and 2015 
were reviewed retrospectively. Results: Median age at diagnosis was 
59.0 years. 63 male and 89 female. Primary tumors localization was 
gastrointestinal tract in 60 patients (54.7%), 18 patients (11.8%) in 
pancreas and 48 patients (31.6%) unknown primary (liver metastasis). 
13 patients (8.6%) had carcinoid syndrome. Stage at diagnosis was: 

Patients were included who had a NET and were diagnosed between 
2000 and 2014 at a tertiary care center. Demographic data, tumor 
characteristics, treatment modalities and survival rates were evalu-
ated. Survival rates were calculated using Life-Table, Kaplan-Meier, 
and Cox-Regression methods. Results: 233 patients (123 male, 110 
female; median age, 55 years) took part in the study. Primary NET 
sites were lung (n = 56), stomach (n = 50), pancreas (n = 39), colorec-
tal (n = 21), small intestine (n = 19), and appendix (n = 19), and 
unknown in 19 patients. According to NET classification by the World 
Health Organization (WHO) in 2010, 60% of patients were grade (G) 
1, 15% were G2, and 25% were G3. According to TNM staging, 88 
patients were stage 1, 30 patients were stage 2, 22 patients were stage 
3, and 93 patients were stage 4. Univariate analysis revealed signifi-
cant associations between gender, age, grade, lymph node-distant 
metastasis, stage, and the number of metastatic organs. However, 
with multivariate analysis only age, grade, and curative surgery were 
found to be associated with survival. Five-year survival was 81% in 
G1 NET, 34% in G2 NET, and 9% in G3 NET. Conclusion: Age 
of more than 55 years, advancing grade, and inoperable tumors were 
significantly associated with shortened survival. Keywords: Grade, 
Ki-67 index, Prognostic factor, NETs.

F4

Nutritional Status and Nutritional Risk in 
Patients with Neuroendocrine Tumors
Borre M.a, Dam G.a, Knudsen A.b, Grønbæk H.a

aDepartment of Hepatology and Gastroenterology, 
Aarhus, Denmark; bGastrounit, Medical Division, 
Hvidovre, Denmark 

Introduction: Malnutrition is common in patients with cancer 
and is associated with impaired function. No data are available on 
nutritional status (NS) and nutritional risk (NR) in patients with neu-
roendocrine tumors (NET). Aim(s): We aimed to assess: 1) NS, 2) 
NR and 3) whether nutrition impact symptoms (NIS) encompassing 
nausea, dry mouth, pain that affects appetite, swallowing difficulties 
and early satiety are related to NS or NR in NET patients. Materials 
and Methods: We performed a cross-sectional study in NET out-
patients at Aarhus, ENETS NET Center of Excellence. Handgrip 
strength (HGS) was used as a marker of NS. Nutritional risk score 
(NRS) was determined by the NRS-2002. NIS was assessed by the 
eating symptoms questionnaire (ESQ), and the disease related appe-
tite questionnaire (DRAQ). Data are presented as median (IQR) or %. 
Results: We included 186 patients (51% women). Age 66 (55–73) 
years. A low HGS was found in 25%. Thirty-eight percent were at 
NR. Both a low HGS and an NRS score >3 were associated with spe-
cific NIS: Nausea, stomach ache, dry mouth, pain that affects appetite, 
changes in taste, swallowing difficulties, early satiety and poor appe-
tite (all p < 0.05). Conclusion: Totally 38% of our cohort of NET 
outpatients were at NR or had impaired NS and this was associated 
to specific NIS that preclude food intake. We therefore recommend 
that NET patients are screened with HGS and NRS-2002 and that spe-
cific NIS are investigated in patients at nutritional risk and with a low 
HGS. Keywords: NRS-2002, Nutrition impact symptoms.

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



Neuroendocrinology 2016;103(suppl 1):1–12830 13th Annual ENETS Conference

F8

Clinicopathological Features and Prognosis 
of Neuroendocrine Tumors: Analysis from a 
Single-Institution in Brazil
Costa D.L., Albuquerque C.M.S., Ricardo E.D., Saito A.O., 
Boente L.A., Araujo D.V., Begnami M.D.F.D.S., Silva M.J.B.

AC Camargo Cancer Center, São Paulo, Brazil 

Introduction: In Brazil, information on neuroendocrine tumors 
(NET) is scarce. We summarized data in our center to increase knowl-
edge of this disease in Brazilian population. Aim(s): To describe clin-
icopathological features and prognosis for NET in Brazilian patients. 
Materials and Methods: We investigated retrospectively patients 
with histological diagnosis of NET treated in a single Brazilian insti-
tution between 2007 and 2015. Results: Of the 160 cases analyzed, 
the mean age was 51 years, and 53.8% were male. The gastroentero-
pancreatic tract was the most common site of involvement (77.5%), 
with the small intestine being the most prevalent among them 
(27.5%). Fifty percent of patients presented with distant metastasis, 
and liver was the most common site (65%). Surgery of the primary 
tumor was performed in 52.5% of metastatic tumors. Sixty-nine per-
cent of patients had information avaiable about both Ki67 and Mitotic 
Rate: 52.3% were G1, 35.5% G2 and 8.1% G3. Univariate analysis 
showed that tumor grade (p < 0.001), tumor necrosis (p = 0.006), dis-
tant metastasis (p < 0.001), non resection of primary tumor in meta-
static patients (p = 0.007) and 18-FDG-PET-CT positivity (p = 0.02) 
were predictors of poor prognosis. The overall 5-year survival rate 
of G1, G2 and G3 was 87.6%, 76.6% and 30.6%, respectively (p < 
0.001). Median follow up was 44 months. Conclusion: These find-
ings can be useful for better understanding the behavior of NET in 
Brazilian population and offer subsidies for planning future studies. 
Keywords: Neuroendocrine, Epidemiology, Prognosis.
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A Descriptive Cross-Sectional Study of Pain 
in Patients with Neuroendocrine Tumors 
Dam G.a, Madsen M.a, Finnerup N.B.b, Grønbæk H.a

aDepartment of Hepatology and Gastroenterology, Aarhus 
University Hospital, Denmark; bDanish Pain Research 
Center, Department of Clinical Medicine, Aarhus, Denmark 

Introduction: Pain is a feared symptom in cancer patients and 
is reported in 30% of patients during treatment and in 70–90% with 
advanced disease. Aim(s): Our aim was to determine the extent and 
the severity of pain in outpatients with NET as this has previously 
never been investigated. Materials and Methods: We conducted 
a cross-sectional survey of 207 NET patients between March 2014 
and March 2015 at our tertiary NET Center. We used a validated 
questionnaire to investigate the prevalence, severity and character 
of pain along with demographic, clinical and pathological data from 
medical records. Results: One hundred and thirty-seven patients had 
undergone surgery (66%), 88 patients (64%) were cured. The group 
with residual disease after surgery or comorbidity at diagnosis con-

metastatic disease 52.2%, locoregional disease 7.4%, and localized in 
40.4%. WHO classification was 53.1% grade 1, 17.0% grade 2 and 
29.9% grade 3. Median survival not reached for primary resectable 
tumors and in irresectable/metastatic tumors was 26.21 ± 6.6 months 
(95% CI 13.2–39.2 months) (log rank test p < 0.0001). Median overall 
survival in grade 1 tumor according WHO classification: not reached, 
grade 2: 15.8 ± 5.4 months (95% CI 5.1–26.4) and grade 3: 5.9 ± 1.5 
months (95% CI 2.8–8.9) (log rank test p < 0.0001). Among patients 
with irresectable/metastatic (grade 1–2) Octreotide) was associated 
with better overall survival (p < 0.001). Conclusion: Tumor grade 
and stage at diagnosis correlated with overall survival in patients with 
gastroenteropancreatic neuroendocrine tumors. Keywords: Grade, 
Prognosis, Neuroendocrine tumor.
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Reduced 25-OH-Vitamin D Levels in Patients 
with Chronic Autoimmune Atrophic Gastritis
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Ciafardini C.b, Felicetta I.c, Massironi S.b
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Introduction: Chronic atrophic autoimmune gastritis (CAAG) 
is characterized by parietal cells disruption leading to hypochlorhy-
dria and vitamin B12 malabsorption. An increased risk of osteopo-
rosis was reported in patients with long-standing hypochlorhydria. 
Only few studies reported a possible association between CAAG 
and 25OHVitamin D (25OHvitD) deficiency. Aim(s): To evaluate 
the prevalence of 25OHvitD deficiency in CAAG. Materials and 
Methods: From 2012 to 2015, 25OHVitD and calcium were mea-
sured in all the CAAG patients followed at our Centre. Results were 
compared with a group of 1234 subjects (958 F; median age 62 yrs). 
Subjects with abnormal calcium values, known VitD supplementa-
tion, primary hyperparathyroidism or renal failure were excluded. 
Results: 86 CAAG patients (64F; median age 65 yrs) showed 
median 25OHvitD level significantly lower than control group (17.9 
vs. 23.9 ng/ml, p < 0.0001). 25OHVitD deficiency was observed in 
57 CAAG patients (66%) considering 20 ng/ml as a cut-off and in 22 
(26%) considering 12.5. In detail, 25OHvitD was significantly lower 
in CAAG patients in decades 36–45 (17.7 vs. 22 ng/ml, p = 0.02), 
46–55 (17 vs. 22.5 ng/ml, p = 0.03), 56–65 (18.7 vs. 24.2 ng/ml, p = 
0.0043), 66–75 (17.7 vs. 24.3 ng/ml, p < 0.0004) and 76–85 (13.9 vs. 
24.3 ng/ml, p = 0.003). No differences were observed for decades 
below 35 and above 86 yrs. Conclusion: 25OHVitD deficiency was 
highly prevalent in CAAG. These observations suggest a possible 
impairment in vitamin D absorption, which could lead to an increased 
risk of bone loss. Keywords: Vitamin D, CAAG.
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Clinical Characteristic and Treatment 
Options of Patients with G3 
Gastroenteropancreatic Neuroendocrine 
Neoplasms in China
Jia R.a, Tan H.b, Bai C.M.c, Zhang P.b, Cheng Y.c, Luo J.b, 
Chang X.Y.c, Tai Y.H.a, Wang Y.a, Chen Y.a, Lin L.a, 
Zhao C.H.a, Ge F.J.a, Xu J.a

aAffiliated Hospital Cancer Center, Academy of Military 
Medical Sciences, Beijing, China; bChina-Japan Friendship 
Hospital, Beijing, China; cPeking Union Medical College 
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Introduction: Well differentiated neuroendocrine tumor G3 (NET 
G3) patients are a special part of neuroendocrine neoplasms with a dif-
ferent biological behavior comparing with other G3 patients. Aim(s): 
This study was to investigate the clinical pathological features, the 
impact of different treatment strategies on their clinical outcomes of 
NET G3 and neuroendocrine carcinoma (NEC) patients in Chinese 
populations. Materials and Methods: We retrospectively collected 
28 NET G3 patients from oncology departments of three hospitals in 
China and 38 NEC patients for comparison. Results: The most com-
mon primary site of NET G3 was pancreas (71.4%) followed by stom-
ach and rectum. Esophageal and colon origin consisted almost 1/3 of 
NEC but in none of NET G3 patients. Significantly more NET G3 
had hormone related symptoms and localized disease comparing with 
NEC. Median Ki-67 of NET G3 was 30% and median mitotic count 
was 12/10HPF which was lower than those of NEC and of the WHO 
criteria. In NET G3, the overall response rate of temozolomide and 
capecitabine (TEMCAP) and platinum-based therapy in first line or 
second line settings was 13.3% and 18.2% (p = 0.735), DCR was 78.6% 
and 50.0% (p = 0.143), median PFS was 8.4 months and 2.6 months 
(p = 0.054) respectively. The PFS of platinum-based therapy in NEC 
was 3.6 months in first line settings. Conclusion: The clinical patho-
logical features, histological characteristics and treatment response 
varied markedly between NET G3 and NEC. TEMCAP might to be a 
promising treatment regimen for NET G3. Keywords: NET G3, NEC, 
TEMCAP.
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Analysis of Oesophageal Neuroendocrine 
Tumour Outcomes
Koffas A.a, Watkins J.b, Mohmaduvesh M.a, Thirlwell C.c, 
Toumpanakis C.a, Caplin M.a

aNET Unit, Royal Free Hospital, London, UK; bDepartment 
of Histopathology, Royal Free Hospital, London, UK; cUCL 
Cancer Institute, NET Unit, Royal Free Hospital, London, 
UK 

Introduction: Oesophageal Neuroendocrine Tumours (NETs) 
are rare neoplasms accounting for <2% of Gastroenteropancreatic 
NET (GEP NETs). Aim(s): To present our patients’ group clini-
copathological features, treatment and prognosis. Materials and 
Methods: Retrospective analysis from a GEP NET database of 1700 

tradicting surgery comprised 119 patients. Eighty-five patients (41%) 
reported any pain within the past week with a median pain intensity of 
5.0 (0.0–10.0, NRS 0–10). Forty-seven (23%) of all included patients 
reported pain within the past week that developed in relation to NET 
or its treatment and half of them had pain descriptors consistent with 
neuropathic pain. Conclusion: More than 40% of our NET patients 
suffer from moderate pain every week. Approximately 25% have pain 
in relation to NET and its treatment, 50% of these have neuropathic 
pain. This illustrates a need for pain screening during follow up. The 
WHO pain ladder or treatment with TCA or antiepileptic drugs should 
be considered according to the patients pain descriptors. Keywords: 
Pain, Screening, Neuropathic pain.
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Understanding a Neuroendocrine 
Tumors’ Impact on Health Systems: 
A Population-Based Economic 
Analysis of Patterns of Costs
Hallet J.a, Law C.a, Cheung M.b, Fischer H.c, Liu N.c, 
Mittmann N.d, Singh S.a

aThe Susan Leslie Mutlidisciplinary Neuroendocrine 
Tumors Clinic – Odette Cancer Centre, Sunnybrook Health 
Sciences Centre, Toronto, Canada; bOdette Cancer Centre, 
Sunnybrook Health Sciences Centre, Toronto, Canada; 
cInstitute of Clinical Evaluative Sciences, Toronto, Canada; 
dCancer Care Ontario, Toronto, Canada 

Introduction: Little is known on resource utilization and health 
care costs in NET care. Aim(s): To define patterns of costs in NET 
management and compare them to a more common malignancy, 
colon cancer (CC). Materials and Methods: We identified all NET 
in a cancer registry (2004–2012). They were matched to CC patients 
(1:3). 2012 CND$ costs were obtained for 4 phases of care around 
diagnosis: pre-diagnostic (PrDx: –2 years to –181 days), diagnostic 
(Dx: –180 days to +180 days), post-diagnostic (PDx: +181 days to +3 
years) and prolonged post-diagnostic (PPDx: +181 days to +9 years). 
Mean costs per patient were compared. Costs predictors were ana-
lyzed with quantile regression. Results: 3355 NET were matched to 
9320 CC. Mean NET cost was higher than CC in PrDx phase ($5877 
vs. $5368; p = 0.06), driven by higher non-drug costs including physi-
cian encounters, emergency room visits. Mean NET costs were lower 
in Dx and PDx phases (p < 0.01). In PPDx, drug costs were signifi-
cantly higher in NET ($26788 vs. $7827; p < 0.01), accounting for 
41% of costs (Vs 16% for CC). Older age, lower income, and comor-
bidities were predictors of higher NET costs in all phases. Gastro-
enteric NET was associated with higher costs in PrDx (parameter 
estimate – PE $62), and lower costs in Dx (PE $13644). Pancreatic 
NET was associated with higher costs in PDx (PE $3348) and PPDx 
(PE $1548). Conclusion: NET cost pattern is unique, with maximal 
costs during PrDx and PPDx phases. Primary NET site affected costs 
differently at different time points. Keywords: Costs, Care patterns.
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determine if patients with PM of GEP-NETs qualify for potentially 
effective multimodal treatment strategies. Keywords: Peritoneal 
metastases, Peritoneal carcinomatosis, Gastroenteropancreatic neuro-
endocrine tumors, GEP-NETs, Prognosis. 
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Gastrointestinal Neuroendocrine Tumors of 
Unknown Primary Site: Report from a Series 
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Introduction: Neuroendocrine neoplasms of unknown primary 
(NENs-UP) account for 10–13% of all NENs and show different bio-
logic behavior, histologic appearance and clinical outcome. Aim(s): 
To describe clinical, histologic characteristics and the diagnostic work-
up of NENs-UP. Materials and Methods: Between 2005 and 2015, 
among 93 metastatic NENs, 17 (11M; median age 64 yrs) presented 
with histologically proven NENs-UP. Results: Of the 17 NENs-UP 
patients, 14 (82%) showed hepatic and 3 nodal metastases. 16/17 had 
a well-differentiated tumor (5 G1 and 11 G2), whereas one patient had 
a poorly-differentiated carcinoma. Hormone-related symptoms were 
present in 11 cases (65%). In 14/17 cases (82%), liver or nodal metas-
tases were incidentally diagnosed by abdominal ultrasound. After an 
in-depth work-up, the primary tumor was diagnosed after a median 
of 8.5 months in 12 cases (71%), 8 of whom (67%) had a function-
ing form. The primary site was: pancreas (#4), terminal ileum (#2) 
and colon (#1); central ileum (#1). Laparoscopy identified a jejunal, 
ileal, Meckel’s diverticulum and pancreatic primary tumor in further 
4 patients, whereas the remaining 5 were still classified as NENs-UP. 
Conclusion: NENs-UP represent a clinical challenge. Despite the 
continuous advances in diagnostic nuclear medicine imaging, endo-
scopic techniques, and immunohistochemical methods, NENs remain 
of unknown primary in a notable proportion of cases (5.3%). The pres-
ence of hormone-related symptoms may help to better localize the 
primary site. Keywords: Neuroendocrine tumors, Unknown primary.
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High Grade Gastroenteropancreatic 
Neuroendocrine Tumors (GEP-NET). 
Instituto Oncologico Nacional. 
Panama City, Panama. 2004–2015
Moreno-Ríos J., Vergara R., Lim M., Castillo-Fernandez O.

Instituto Oncologico Nacional, Panama City, Panama 

Introduction: Gastroenteropancreatic neuroendocrine tumors 
(GEP-NETs) are relatively rare and complex neoplasms that present 
many clinical challenges. High grade at diagnosis is an adverse prog-

patients treated from October 2007 to November 2015. Results: 
10/1700 (0.58%) with a GEP NET referred to our hospital were diag-
nosed with an Oesophageal NET.5/10 were male;8/10 presented with 
dysphagia (no information was available for 2) as the main present-
ing symptom. All were high grade Neuroendocrine Carcinoma (NEC) 
with Ki67 proliferation index >60%. At diagnosis, 2/8 had distant 
organ metastases and 3/8 had distant nodes involved (no complete 
data for 2). Regarding management, data was not available for 2 
patients;a recently diagnosed third patient commenced chemotherapy. 
Among the rest,4/7 were managed with elective surgery and adjuvant 
chemotherapy;3/7 were treated with chemotherapy alone, consisting 
of a platinum-based regimen. In the group that had a combination of 
surgery and chemotherapy, survival was 22, 38*, 48* and 54 months; 
(*two of the above are still alive). All three treated with chemother-
apy alone progressed within 8 months of treatment with the longest 
survival being 26 months. Conclusion: Oesophageal NETs are rare 
and commonly high grade NECs, where a combination of tumour 
resection and adjuvant chemotherapy may be beneficial. Further pro-
spective studies should be performed to understand their biology and 
optimal management. Keywords: Oesophageal NEC.
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Peritoneal Metastases from 
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Introduction: Data on peritoneal metastases (PM) in patients 
with gastroenteropancreatic neuroendocrine tumors (GEP-NETs) are 
scarce. Aim(s): The aim of this study was to present population-
based data on the frequency of occurrence, risk factors and survival 
of patients with PM from GEP-NETs. Materials and Methods: 
Data from all patients diagnosed with a GEP-NET during 2007–2013 
were collected from the Netherlands Cancer Registry. Results: 
Synchronous PM were diagnosed in 234 patients (19% of patients with 
metastasized disease). Risk factors for PM were age (>60 yrs) (OR 1.4 
95% CI 1.0–2.0), and primary tumor located in the small intestine (OR 
3.5 95% CI 2.1–5.7) or colon (OR 2.5 95% CI 1.4–4.4). Small intesti-
nal NETs with PM had the best survival; appendiceal NETs with PM 
the poorest (5-year survival rates 67% vs. 7%). Prognosis was associ-
ated with resection of the primary tumor (5-year survival rates 54% 
with vs. 34% without resection). Multivariate analysis showed that 
survival of patients with metastatic disease was independent of the 
presence of PM. Conclusion: Patients with metastasized GEP-NETs 
were frequently diagnosed with PM. Survival of patients with PM 
depended on the location and resection of the primary tumor. In further 
research, primary tumor location should be taken into consideration to 
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Do Medical Oncology Services Receive 
More Patients with Neuroendocrine 
Tumors? Assessment of This Tendency and 
Reflections about Its Aid Complexity
Salvador C., Segura A., Del Olmo M., Niño Ó., Merino F.

University Hospital La Fe, Valencia, Spain 

Introduction: Neuroendocrine tumors meant a change in the 
clinical practice, multidisciplinary approach (MA) is the gold stan-
dard today. Aim(s): We developed an analysis of patients referral 
with NET to Endocrinology (E) and Medical Oncology (MO) in order 
to evaluate treatments and follow-up. Materials and Methods: 120 
patients, treated in La Fe Hospital: 3 temporal intervals: 1990–1999 
(A), 2000–2004 (new WHO classification), (B) and 2005–2015 (new 
targets), (C). Results: 51% men, average age 55 years old. 63% 
pancreatic, 38% extrapancreatic (ileum most common). Metastatic 
at diagnosis: 43%. Medical departments received during A period, 
18 patients (39% stage IV, 2patients/year), B, 22 (41% stage IV, 
5 patients/year), and C, 80 (45% stage IV,10patients/year). During the 
A interval 3 patients received medical treatment (MT), only 1 was 
controlled by MO and E simultaneously; during B, MT was received 
by 4 patients and 3 of them were controlled by MO and E. During 
C period most of patient received MT, 19 patients were treated with 
new targets and 15 patients were evaluated by MO and E. MA: 
11% A period, 13% B period and in the C period 34% of patients. 
Conclusion: Our data show an increase in MA, due to stages IV. 
Nowadays suitable therapeutic targets are available and need to be 
considered, this, has contributed to an increase in the number of 
patients referred to MO. MA represents an improvement in treatment 
quality, and therefore the trend should be the development of centers 
of excellence. Keywords: Neuroendocrine tumors, Epidemiology.
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Bone Metastases in NEN Patients – 
Frequency, Clinical, Therapeutic and 
Prognostic Relevance 
Scharf M., Michel V., Rinke A., Gress T.
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Introduction: Up to 73% of patients with neuroendocrine neo-
plasms (NEN) present with distant metastases at diagnosis. Advanced 
stage negatively correlates with prognosis. Bone metastases (BM) 
are usually reported in less than 10% of patients. Improved imag-
ing results in more frequent detection but information in general is 
very limited. Aim(s): Presentation of a single-center experience 
on frequency, clinical and therapeutic relevance of BM. Materials 
and Methods: All patients treated in the ENETs center in Marburg, 
Germany, between 2000 and June 2015 listed in our NEN-database 
were evaluated for inclusion. Out of 709 patients 414 had distant 
metastases (58.4%) including 109 with BM (15.4%). 84 patients 
qualified for inclusion in our study. Results: Mean age was 61.9 

nostic factor. Aim(s): We conducted a study, to analyze the charac-
teristics of patients being treated with a high grade GEP-NET at our 
institute. Materials and Methods: A retrospective review was per-
formed, including 44 cases with histological proven high grade GEP-
NETs, treated at our institution between 2004 and 2015. Demographic, 
clinical, therapeutic and prognostic variable were studied. Results: 
Median age at presentation was 59.5 ± 14.4 years. 56.8% of patients 
were females. The most frequent site of primary lesion was stomach 
15.9%, rectum 15.9% and pancreas 13.6%. A 34.1% of cases were of 
unknown primary. 66.7% were metastatic at diagnosis, with a 70.8% 
of cases with unique site. Liver was the most frequent site of metas-
tasis, affecting 83.3% of patients. Carcinoid syndrome was present in 
6.7%. A 43.2% (19/44) received a first line of chemotherapy, being 
CDDP/VP-16 used in 73.7% of cases. 21.1% of partial response was 
achieved. Median survival time was 5.9 months (95% CI 2.9–8.9). 
Few patients were able to continue with a second or third line of treat-
ment. Conclusion: High grade GEP-NETs have a poor prognosis. 
New agents are urgently needed to improve outcomes. Keywords: 
Neuroendocrine tumors, Neoplasm, Unknown primary, High grade.
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Duodenal Neuroendocrine Tumors – 
Data from a Single Centre
Rossi R.E., Cavalcoli F., Conte D., Massironi S.

Department of Gastroenterology and Endoscopy, 
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Policlinico, Milan, Italy 

Introduction: Duodenal neuroendocrine neoplasms (D-NENs) 
are heterogeneous tumors, whose prognosis is highly variable. Their 
optimal management remains to be clarified. Aim(s): Present series 
was aimed at reporting a single-centre experience. Materials and 
Methods: Retrospective analysis of patients with histologically con-
firmed D-NEN managed at our Institution. Results: From 2004 to 
2014, 12 patients (9 M, median age 67 years) were diagnosed and 
treated. The D-NEN was single in all but one patient who was diag-
nosed with MEN1 syndrome. Two patients had a peri-ampullary 
D-NEN. The median diameter was 2 cm. A non-functioning D-NEN 
was incidentally diagnosed in 7 cases, a gastrinoma in 3, a somatostati-
noma in 2 cases, respectively. D-NEN was G2 in 3 cases, G1 in 9. At 
enrollement, 4 patients (33%) had metastases, to lymph nodes (#2), 
liver (#1), both (#1). D-NEN was removed in 10 cases (83%), endo-
scopically (#3) or surgically (#7). An elder patient, with 8 mm non-
metastatic gastrinoma unsuitable for surgery was only followed-up. 
One patient was lost at follow-up. Over a median follow-up of 33 
months (range 2–133), 2 patients died of the disease. Conclusion: 
D-NENs may be metastatic at the diagnosis in up to 33% of the cases, 
thus nuclear imaging should be performed to exclude distant metas-
tases. Endoscopy and surgery play a primary role in the management 
of the disease. Further studies are needed to define standardized 
dedicated guidelines for D-NENs, including the optimal management 
and the follow-up intervals. Keywords: Duodenal neuroendocrine 
neoplasms.
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Epidemiology and Treatment Strategy of 
Neuroendocrine Neoplasms in North China
Wang Q.N., Jia R., Chen Y., Zhao C.H., Ge F.J., Liu R.R., 
Wang Y., Lin L., Xu J.

Affiliated Hospital Center, Academy of Military Medical 
Sciences, Beijing, China 

Introduction: Few studies had focus on the epidemiology of 
neuroendocrine neoplasms (NENs), a rare disease, in China. Aim(s): 
This study was to illustrate the epidemiology and treatment strategy of 
NENs in north China. Materials and Methods: Two hundred and 
fourteen NEN patients admitted to gastrointestinal oncology depart-
ment in our center from January 2010 to December 2015. Results: 
The most common primary sites were pancreas (32.2%), rectum 
(13.6%) and stomach (11.2%), and 21 (9.8%) patients were primary 
unknown. They were classified as G1 (12.6%), G2 (47.7%), NEC 
(36.0%) and NET G3 (2.8%), respectively. Half of gastric NENs were 
G3. The most common metastatic sites were liver (62.1%), followed 
by lymph node (40.2%), peritoneum (22.4%), and bone (15.0%). One 
hundred and thirty five (63.1%) of patients had received either SRS 
or 68Ga-DOTANOC PET/CT with a positive rate of 80.6% in G1/G2 
patients, of 54.2% in G3 or NET G3 patients. Among the 185 stage 
IV patients, 21 (41.2%), 12 (23.5%) and 4 (7.8%) out of 51 pNETs 
had received SSAs, sunitinib and everolimus respectively. Thirty one 
(53.4%), 3 (5.2%) and 12(20.7%) out of 58 extra-pNETs received 
SSAs, sunitinib and everolimus respectively. Twenty (39.2%) of 
pNETs and 24 (41.4%) of extra-pNETs had participated in a clinical 
trial (Sulfatinib). Forty seven (61.0%) of G3 had received EP regi-
men, and 20 (26.0%) had received CAPTEM regimen. Conclusion: 
In conclusion, the most common primary sites of NET were pancreas. 
Patients with different grade received different treatment settings. 
Keywords: Neuroendocrine neoplasms, Clinical pathological fea-
tures, Treatment strategy.
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A Clinicopathological Study of Malignant 
Insulinoma in a Contemporary Series 
Yu R., Nissen N.N., Hendifar A., Fan X.

Cedars-Sinai Medical Center, Los Angeles, USA 

Introduction: Malignant insulinoma is traditionally considered 
extremely rare and its natural history variable. Aim(s): To summa-
rize our institutional experience on malignant insulinoma in the last 
15 years. Materials and Methods: Retrospective review of medical 
records and immunostaining of surgical specimen. Results: Between 
2000 and 2015, 9 of 26 patients with sporadic insulinoma (35%; 4 
F and 5 M, mean age 51) had malignant insulinoma. All 9 patients 
already had liver metastasis and large tumor burden at hypoglycemia 
presentation. Six patients had de novo diagnosis of malignant insuli-
noma, 2 had previously known metastatic clinically non-functioning 
pancreatic neuroendocrine tumor (PNET), and 1 had a known pan-
creatic mass. Proinsulin levels were markedly elevated, the median 
molar ratio of proinsulin to insulin 2.1, and median primary tumor 

years with a slight male predominance (53.6%). The small intestines 
(32.2%) and the pancreas (27.4%) were the most common location 
of the primary tumor. The mean Ki 67% value was 16.7%. BM were 
most frequently detected by MRI (40.5%). Bisphosphonates (57.1%) 
and peptide radio receptor therapy (27.4%) were mainly employed. 
31% of the patients presented with pain at initial diagnosis. Fractures 
or neurological deficits occurred in 13.1% and 3.6% respectively. 
Conclusion: Incidence of BM in NEN is most probably underes-
timated, as they are often asymptomatic, and is going to increase in 
light of new imaging techniques. Severe complications such as frac-
tures or neurological deficits are infrequent. Bisphosphonates are the 
most common treatment. Keywords: Bone metastases, Frequency, 
Relevance.
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Epidemiological Factors at Diagnosis in a 
Large Cohort of Patients with Small Bowel 
Neuroendocrine Tumours
Toumpanakis C., Vlachou E., Wilkins D., Tuck A., Phillips E., 
Ramakrishnan S., Gertner J., Hernandez J.G., Mullan M., 
Theocharidou E., Caplin M.

Neuroendocrine Tumour Unit, Royal Free Hospital, 
London, UK 

Introduction: The incidence of small bowel Neuroendocrine 
Tumours (SBNETs) has been increasing. Despite previous reports, 
epidemiological data regarding several clinical factors are limited. 
Aim(s): To present epidemiological data at the time of diagnosis 
(Dx) in a large cohort of patients with SBNETs. Materials and 
Methods: 572 patients with SBNETs were included. Follow-up was 
complete. Diagnosis was defined as the date of the first histopatho-
logical data. Results: Mean age at Dx was 59.4 years. 46% were 
females and 54% were males. In 16%, the tumour was diagnosed inci-
dentally, 11% presented with carcinoid syndrome (CS) only, 51% had 
only gastro-intestinal (GI) symptoms, whilst 22% had both. 22% of 
patients with CS had carcinoid heart disease. In symptomatic patients, 
symptoms were present < 12 months prior to Dx in 45.5%, >36 
months in 36.5%, and 12–36 months in 18%. 314 (52.3%) patients 
had surgery at Dx, emergency in 30.8% of them, due to small bowel 
obstruction. 18% had documented mesenteric desmoplasia. 15% 
had a history of other malignancies. Chromogranin-A was normal 
in 32.3% at Dx. 65% had Grade (G) 1 SBNET, 33.5% had G2, and 
1.5% had G3. Median survival was 128 months. 5-year-survival in 
G1 was 83%; in G2 (Ki67<10%): 72%; in G2 (Ki67 10–20%): 67%; 
and in G3: 33%. Conclusion: GI are the most common symptoms 
at Dx in SBNETs. In more than half of patients, there is a substantial 
delay in Dx. Chomogranin-A can be normal in a third of patients. The 
vast majority of SBNETs are either G1/G2. Keywords: Small bowel 
NETs, Epidemiology, Diagnosis.
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choromogranin A were higher expressed in G1/G2 group than in G3 
group (P < 0.001). Conclusion: The disparities in demography and 
clinical characteristics indicate different pathogenesis in two groups. 
Keywords: Gastric neuroendocrine neoplasms, Grading, Clinical 
epidemiology.
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Vitamin D Deficiency as a Risk Factor in 
Pancreatic Neuroendocrine Neoplasms: 
Report from a Series at a Single Institute
Zilli A.a, Fanetti I.a, Cavalcoli F.a, Conte D.a, Ciafardini C.b, 
Rossi R.E.a, Massironi S.b

aUniversità degli Studi di Milano, Department of 
Pathophysiology and Transplantation, Milan, Italy; 
bFondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Gastroenterology and Endoscopy Unit, Milan, 
Italy 

Introduction: Vitamin D deficiency (VitDdef) is hypothesized 
to represent a risk factor in several neoplasms. To date, vitamin D 
levels have not been previously evaluated in patients with pancreatic 
neuroendocrine neoplasms (pNENs). Aim(s): To determine whether 
VitDdef may represent a risk factor for pNENs and may be associ-
ated with overall survival (OS) and progression-free survival (PFS). 
Materials and Methods: From September 2009 to September 2014 
pNEN was newly diagnosed in 47 patients (F = 30, median age 61 
yrs). Grading was G1, G2 and G3 in 32, 14 and one patient, respec-
tively. Again, TNM stage was I, II, III and IV in 16, 17, 2 and 12 
cases, respectively. Serum 25-hydroxyvitamin D (25OHvitD) levels 
were measured at baseline in all the patients and its deficiency was 
defined when facing with values <20 ng/mL. The possible association 
of 25OHvitD levels with PFS and OS was evaluated by the Cox pro-
portional hazards regression. Finally, the possible correlation between 
25OHvitD and disease grading and staging was also considered. 
Results: Median 25OHvitD levels were 12.5 ng/ml (range 4–29.5); 
in detail, 38 patients (80%) had <20 ng/ml, with 20 cases having <10 
ng/ml. No correlation was observed between 25OHvitD and disease 
grading, staging, OS or PFS. Conclusion: Among patients with 
pNENs VitDdef was highly prevalent. The role of VitDdef in both 
the disease pathogenesis and progression remains to be clarified. 
Further studies are needed to confirm this observation. Keywords: 
Pancreatic neuroendocrine tumor, 25OHvitamin D.

size 2.1 cm. Tumor grade was G1 in 4 patients, G2 in 4, and unknown 
in 1. Four patients died at 2–32 months after presentation. Tumor 
proinsulin expression was much stronger than insulin expression but 
overall, proinsulin- or insulin-expressing tumor cells were infrequent. 
Conclusion: Malignant insulinoma is not uncommon at our center 
in the new millennium, and produces proinsulin predominantly and 
sporadically, thus behaves like clinically non-functioning PNET at its 
early stage but causes hypoglycemia after tumor bulk grows large if 
the tumor originally produces proinsulin, or after the tumor metachro-
nously produces proinsulin, at its late stage. Keywords: Malignant 
insulinoma, Proinsulin, Contemporary series.
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Clinical Epidemiology Study of Gastric 
Neuroendocrine Neoplasms in China
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Jiang L.M.e, Ma L.f, Chi Y.g, Qiao Y.L.a
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Chinese Academy of Medical Sciences & Peking 
Union Medical College, Beijing, China; bDepartment of 
Gastroenterology, Peking Union Medical College Hospital, 
Peking Union Medical College, Chinese Academy of 
Medical Sciences, Beijing, China; cDepartment of 
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Introduction: Tumor grade is a major indicator of prognosis for 
neuroendocrine neoplasms. Aim(s): To evaluate the clinical epide-
miology features of gastric neuroendocrine neoplasms (GNEN) by 
grade. Materials and Methods: GNEN patients with the pathology 
results of mitotic count or Ki-67 index were selected in a national-
wide study, which retrospectively surveyed 2010 GEP-NEN patients 
in seven Chinese regions. According to ENETS grading system, epi-
demiological and clinical features were compared between G1/G2 
group and G3 group. Results: The mean age of 475 GNEN patients 
was 59.2 ± 11.3 years, and the peak age for diagnose was 55–65 
years. The sex ratio was 3.75/1. Patients in G1/G2 group took 32.8% 
in all, and the rest 67.2% were at G3. Male took a significant larger 
proportion in G3 than G1/G2 group (P = 0.009). More neoplasms in 
G3 group originated from gastric cardia than gastric body (P < 0.001). 
Ultrasound and CT were widely used with average detection rates of 
51.5% and 92.8%. About 90% patient undergone surgery in all with 
more G3 patients took chemotherapy (P = 0.042). Target therapy, bio-
therapy and radio therapy were rarely used. The immunohistochem-
istry results were compared and the detection rates of synaptophysin, 
CD 56, etc were all around 70% with no significant differences. Only 

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



Neuroendocrinology 2016;103(suppl 1):1–12836 13th Annual ENETS Conference

G2

Reassessment of Proliferative Activity at 
Disease Progression in Neuroendocrine 
Neoplasms
Cicchese N.a, Panzuto F.a, Rinzivillo M.a, Capurso G.a, 
Merola E.a, Pucci E.b, Iannicelli E.c, Pilozzi E.b, 
Delle Fave G.a

aDigestive and Liver Diseases, Sant‘Andrea Hospital – 
Sapienza University of Rome, Roma, Italy; bPathology, 
Sant‘Andrea Hospital – Sapienza University of Rome, 
Roma, Italy; cRadiology, Sant‘Andrea Hospital – Sapienza 
University of Rome, Roma, Italy 

Introduction: Ki67 is a key factor influencing prognosis and 
treatment in NENs. However, whether repeating histology at time 
of progression of disease (PD) is debated. Aim(s): To investigate 
Ki67 changes at time of PD in NENs. Materials and Methods: 
Sporadic NENs in which histology was repeated at time of PD. 
Values expressed as median (range). Wilcoxon test used to compare 
data. Results: 29 pts who repeated histology at time of PD were 
included: 41.4% (12 pts) had disease recurrence (DR) after radical 
surgery, 58.6% (17 pts) had increase in lesions number/size. Primary 
sites were: jejunum/ileum (48.3%,14 pts), pancreas (31%,9 pts, 
pNENs), other (20.7%,6 pts). At initial evaluation, 51.7% of pts (n = 
15) had NET G1, 48.3% (n = 14) had NET G2. Median Ki67 was 
2% (1%–20%). Interval between initial and repeated histology was 51 
months (5–128). During this period pts received SS analogs (65.5%, 
19 pts), PRRT (24.1%,7 pts), chemotherapy (17.2%,5 pts), evero-
limus (17.2%,5 pts). At time of PD 58.6% of pts (n = 17) showed 
increase in Ki67: 9 pNENs, 6 jejunum/ileum NENs, 2 others. A grad-
ing step-up occurred in 8 pts (5 pNENs, 3 non-pNENs): 5 pts G1>G2, 
3 pts G2>G3. Overall, median Ki67 increased to 5% (range 1%–70%; 
p = 0.006 vs. Ki67 at initial assessment). Ki67 significantly changed 
in pNENs from 3% to 15% (p = 0.004) whereas it remained 2% in 
non-pNENs. Conclusion: Ki67 increase occurred in 58.6% of NENs 
at time of PD. A significant change was observed in pNENs. Ki67 
reassessment at time of PD could help to plan proper patients’ man-
agement. Keywords: Ki-67, Tumor progression.

G3

PD1 and PDL1 Expression in Midgut 
Neuroendocrine Tumors
Cives M., Strosberg J., Coppola D.

Moffitt Cancer Center, Tampa, USA 

Introduction: PD1/PDL1 inhibitors have shown promising 
results in different carcinomas, and correlation between PDL1 expres-
sion and response to immunotherapy has been reported. No studies 
thus far have investigated the expression of PD1 or PDL1 in midgut 
NETs. Aim(s): To investigate the expression of PD1/PDL1 in mid-
gut NETs, and its relation to the presence of peritumoral lymphoid 
cell aggregates containing germinal centers (lymph node-like struc-
tures; LLS). Materials and Methods: PD1 and PDL1 expression 

Pathology, Grading, Staging
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Study of the Biological Significance of 
the IGF-IEc (MGF) in Well and Poorly 
Differentiated Neuroendocrine Neoplasms
Alexandraki K.a, Philippou A.b, Boutzios G.a, Theohari I.c, 
Moschouris P.a, Koutsilieris M.b, Delladetsima I.c, 
Kaltsas G.a

aEndocrine Unit, Department of Pathophysiology, National 
and Kapodistrian University of Athens, Athens, Greece; 
bDepartment of Experimental Physiology, Medical School, 
National and Kapodistrian University of Athens, Athens, 
Greece; cFirst Department of Pathology, Medical School, 
National and Kapodistrian University of Athens, Athens, 
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Introduction: Insulin-like growth factor-I (IGF-I) has a key role 
in cell proliferation, differentiation, migration, and survival. Different 
IGF-I mRNA transcripts, such as IGF-IEc (mechano growth factor, 
MGF), are produced by alternative splicing. MGF has been impli-
cated in muscle regeneration process as well as in the pathophysi-
ology of various types of cancer. Aim(s): The role of MGF in the 
pathophysiology of neuroendocrine neoplasms (NENs). Materials 
and Methods: We have used an anti-MGF specific antibody to 
examine by immunohistochemistry the expression status (rate, %) of 
MGF in 39 specimens of patients with NENs [8 gastric, 11 pancre-
atic, 2 appendiceals, 7 small intestine, 1 colic and 1 retrosigmoidal, 
1 gallblader and 3 lung NENs, 2 undifferentiated unknown primary 
(UPO), 3 UPO]. Proliferation index ki-67 MIBI (%) was also evalu-
ated. Results: No MGF staining was found in 19 specimens while 
cytoplasmatic staining was found in 20 specimens: focal staining in 
13 (65%), diffuse in 6 (30%) and dot-like in 1 (5%) specimen. Ki-67 
was ≤2% in 15, 2–20% in 15, and >20% in 9 NENs. Ki-67 and MGF 
expression was positively correlated in all the samples studied reach-
ing a trend difference (r = 0.29, p = 0.07); similarly, a correlation 
was seen in NENs with ≤2% (r = 0.48, p = 0.07) but not in the other 
subgroups studied. Conclusion: Our preliminary data suggest that 
MGF expression may be involved in the pathophysiology of well dif-
ferentiated NENs. Further studies will shed light to the exact role of 
MGF in NENs. Keywords: Neuroendocrine neoplasms, MGF, IGF-
IEC, Ki-67.
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Tissue Prognostic Markers in Pancreatic 
Neuroendocrine Tumours
Dunbar J.a, Tod J.a, Horne J.b, Armstrong T.c, Cave J.d, 
Pierce N.c, Thomas G.a

aExperimental Pathology Group, Cancer Sciences, 
University of Southampton, Southampton, UK; 
bDepartment of Histopathology, University Hospital 
Southampton, Southampton, UK; cDepartment of 
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Introduction: Pancreatic neuroendocrine tumours (pNETs) are 
a rare, heterogeneous class of neoplasms, with a rising incidence. 
Prognosis is variable with 5-year survival as low as 16% in inoperable 
tumours. Aim(s): The role of the microenvironment in influencing 
prognosis is poorly described is the focus of this research. Materials 
and Methods: A thorough literature review has performed to iden-
tify important aspects of pNET microenvironments. A database of 131 
patients with pNETs has been generated including all clinical, histo-
pathological and survival data. Tissue Microarrays (TMAs) have been 
produced from paraffin-embedded primary and metastatic tumour tis-
sue. These have been immunohistochemically stained for immune, 
stromal, signalling and vascular markers to identify prognostic mark-
ers. Results: High Ki67 (p = 0.007), lymph (p = 0.044) and liver (p = 
0.004) metastasis were significantly associated with worse outcomes. 
Immunohistochemical staining is currently underway; staining will 
be scored with staining intensity correlated with survival and treat-
ment modalities received (in progress). Conclusion: A large data-
set of pNETs with matched TMAs has been generated using primary 
and metastatic tissue. Pre-existing clinicopathological factors known 
to influence prognosis have been confirmed. TMA staining, scoring 
and correlation with patient outcome will allow further exploration 
into novel prognostic markers yet to be examined in pNETs and may 
open avenues to potential targeted treatment strategies. Keywords: 
Pancreatic, Microenvironment, Prognosis.

was assessed by immunohistochemistry in 32 patients with midgut 
NET. All cases with moderate or strong staining by Allred score were 
considered positive. The presence or absence of LLS was evaluated 
on H/E stained sections, and characterized by immunohistochemis-
try. Results: PDL1 was expressed in 22/32 (69%; 95% CI, 51–82%) 
tumors. Infiltration of PD1-positive lymphocytes was observed only 
in PDL1-expressing NETs (17/22). A strong cytotoxic LLS response 
was observed in all PDL1-expressing NETs (p < 0.0001). CD21+ 
dendritic cells were present within the LLS follicular germinal cen-
ters, while CD3+PD1+ T cells were dispersed in the LLS parafol-
licular cortex zone. There was a negative correlation between the 
presence of LLS and metastatic status (p = 0.04). Conclusion: A 
majority of midgut NETs express PDL1. There appears to be an asso-
ciation between PDL1 expression and LLS formation around primary 
midgut tumors. PD1 and/or PDL1 antibodies should be studied in this 
population. Keywords: Midgut NETs, PD1, PD-L1, Lymph node-
like structures.
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Expression of m-TOR Pathway Components 
in Gastric Neuroendocrine Neoplasms: 
A Pilot Study 
Delektorskaya V., Peregorodiev I., Bokhian V., Stilidi I.

Russian Cancer Research Centre, Moscow, Russian 
Federation 

Introduction: The mammalian target of rapamycin (mTOR) 
signaling pathway plays a key role in the regulation of cell prolif-
eration, protein synthesis and neuroendocrine tumor growth. Aim(s): 
This study aimed to assess the activation of the mTOR pathway in 
the different types of gastric neuroendocrine neoplasms (gNENs) 
and to correlate expression with clinicopathological variables and 
prognosis. Materials and Methods: Immunohistochemistry (IHC) 
was performed to assess the expression of phosphorylated mTOR 
(p-mTOR) and its downstream target, the eukaryotic initiation fac-
tor 4E-binding protein 1 (4EBP1) in 34 surgically resected gNENs. 
Results: Positive p-mTOR and 4EBP1 immunostaining was seen in 
27 (79.4%), and 29 (85.3%) of 34 examined gNENs, respectively. 
Distribution of p-mTOR and 4EBP1 was heterogeneous among the 
various gNEN types. Strong cytoplasmic expression of p-mTOR and 
4EBP1 was detected in type I, type III tumors and high-grade carci-
nomas of either large or small cell types. The IHC score of p-mTOR 
and 4EBP1 was higher but not significantly in G3 carcinomas than in 
G1/G2 tumors. Preliminary evaluation did not reveal correlation of 
marker expression levels in tumors with clinicopathological features 
or unfavorable prognosis. Conclusion: These data demonstrate a 
variable mTOR activation status in the different types of gNENs, sug-
gesting that mTOR-targeted therapy may play a role in the treatment 
of gNEN patients. The prognostic role of these molecules should be 
further evaluated. Keywords: Neuroendocrine, Neoplasm, Gastric, 
Immunohistochemistry.
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Gastric Neuroendocrine Tumors – From 
Clinicopathologic to Immunophenotype 
Features
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Introduction: Type 3 Gastric Neuroendocrine tumors (GNET3) 
natured in the absence of a specific gastric background of pathologic 
changes, while with poorer outcome due to a high rate of distant 
metastasis. Aim(s): To investigate a potential effective therapy for 
GNET3. Materials and Methods: We retrospectively observed 
16 cases of GNET3 treated in our hospital, including 12 surgical 
cases and 4 endoscopic submucosal dissection (ESD) cases from 
2005 to 2014. Results: In our data male/female ratio was 12 to 4, 
with median age 62y (42~85). They are all single, average size 2 cm 
(0.8~5 cm), and located in any part of the stomach. GNET3 was 
usually well-differentiated, with Ki67 index mean 16% (1% ~60%) 
and median mitoses 5/10HPF (0~20), and G1 (3/16,18.75%), G2 
(7/16,43.75%), G3 (6/16,37.5%) according to 2010 WHO criteria. 
Two cases were found lymph nodes metastases at present. Four cases 
showed liver metastasis during follow-up (1~94 months, median 15 
months). In 4 cases treated with ESD, no recurrence in the endoscopic 
follow-up over an average following time of 13 months. Different 
from pancreatic neuroendocrine tumors, GNET3 showed ATRX/
DAXX negative (1/10,10%). Whie the mTOR pathway proteins, such 
us mTOR (6/10,60%), pmTOR (1/10,10%), PS6 (2/10,20%), p4EBP1 
(4/10,40%), PTEN (4/10,40%) showed high expression, and both of 
P53 and RB are intact in GNET3. Conclusion: GNET3 was com-
posed of some well-differentiated NET with elevated proliferation-
The high expression of mTOR pathway related protein in advanced 
patients. Keywords: Gastric, Neuroendocrine tumor, mTOR.
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Three Cases of Ectopic Adrenocorticotropic 
Hormone Syndrome Due to Medullary 
Thyroid Carcinoma
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Introduction: Сushing’s syndrome (CS) in medullar thyroid car-
cinoma (MTC) is rare. Among patients with MTC 0.7% developed 
ectopic ACTH-syndrome (EAS). EAS due to MTS occurs in 2,2–8% 
of cases. Aim(s): We report 3 cases of MTC with EAS. Materials 
and Methods: It was 2 men (16 and 21 years old) and 1 woman 40 
years old. Results: All patients had a clinical presentation of hyper-
corticoidism. Blood analysis showed high serum ACTH and calcito-
nin. In one case EAS appeared 4 years after surgery (thyroidectomy 
about MTC), when there had been metastases in the liver. One men 
was diagnosed with MEN 2A. Metastases were present at diagno-
sis in all patients (local lymph node in all cases and liver metastasis 
in 1 case, bone metastases in other). Histopathology revealed nests 
of round or oval tumor cells with hyperchromatic nuclei and scant 
cytoplasm. Immunohistochemistry (IHC) with ACTH and calcito-
nin antibodies was positive in all cases. The IHC research for soma-
tostatin receptors of subtype 2 and 5 was performed in 1 case and 
showed expression SSTR5. In this case index of Ki-67 was 22%. 
Conclusion: EAS due to MTC is a rare disease and it is difficult to 
diagnose and the prognosis is poor because of frequency of metasta-
sis at diagnosis. Keywords: Nushing’s syndrome, Medullary thyroid 
carcinoma.
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G9

A Comparative Analysis of Ki67 Index of 
the High Grade Neuroendocrine Neoplasms 
Arising in the Gastrointestinal Tract and the 
Pancreas
Kasajima A., Ishida H., Tachibana T., Yazdani S., Sasano H.

Department of Pathology, Sendai, Japan 

Introduction: A common classification has been used for NET 
in gastrointestinal tract (GI-NET) and pancreas (P-NET), but hetero-
geneity has been reported in high grade tumors; well-differentiated 
G3 (WDG3), poorly differentiated NEC (NEC), and mixed adeno-
neuroendocrine carcinoma (MANEC). Aim(s): The morphologi-
cal varieties of the high grade tumors among organs are further to 
be studied. Materials and Methods: We reviewed morphology 
and Ki67 index of 230 GEP-NET; 86 (39%) GI-NET and 134 (61%) 
P-NET cases. Results: WDG3/NEC and MANEC were 22 (25%) 
and 5 (6%) of the GI-NET cases and 12 (9%) and 1 (1%) of the 
P-NET cases, respectively. 24 (89%) of GI-WDG3/NEC/MANEC 
demonstrated Ki67 index higher than 55% and its great majority (26 
cases, 96%) were NEC. However, only 5 (38%) of P-WDG3/NEC/
MANEC had Ki67 index above 55% and NEC detected only in 6 
(46%). Among the other P-WDG3/NEC/MANEC cases, 4 (31%) 
were WDG3 and 3 (23%) presented ‘intermediate’ morphological 
differentiation. The mean Ki67 index of pancreatic NEC was 87%, 
compared with 29% in WDG3 and 31% in ‘intermediate’ morpho-
logical differentiation. Conclusion: Results of this study indicated 
heterogeneous nature of WDG3/NEC/MANEC among organs. In the 
gastrointestinal tract little variation was detected – WDG3 was rarely 
observed. In contrast, in the pancreas, three distinctive types were 
detected; well-, intermediate, and NEC, of which the former two were 
more closely related to each other than to the latter. Keywords: High 
grade tumors, Morphological differentiation, Ki-67 index.
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Introduction: Neuroendocrine neoplasms are divided into 
well-differentiated neuroendocrine tumors (WDNETs) and poorly 
differentiated neuroendocrine carcinomas (PDNECs). The correla-
tion between Gastroenteropancreatic Neuroendocrine Neoplasms 
(GEPNENs) and immunocheck point molecule-PD-L1 is still unclear 
now. Aim(s): This study want to explore the relationship between 
PD-L1 expression and clinical-pathological parameters of GEPNENs. 
Materials and Methods: Totally 59 GEPNENS patients who 
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Introduction: Accurate staging system is crucial for p-NENs 
management. The European Neuroendocrine Tumor Society 
(ENETS) and the International Union for Cancer Control/American 
Joint Cancer Committee/World Health Organization (UICC/AJCC/
WHO) advocated their TNM staging system for pancreatic neuro-
endocrine neoplasms (p-NENs) respectively. Aim(s): To evaluate 
the prognostic validity of two TNM staging systems of ENETS and 
AJCC for p-NENs in Chinese. Materials and Methods: From 
January 2001 to April 2015, data of patients who were pathologically 
diagnosed as p-NENs were retrospectively reviewed from 8 institu-
tions in China. Cox model was used to assess the prognostic value of 
included patients. Results: 520 patients with p-NENs met our crite-
ria and were analyzed. By using ENETS staging system, Cox regres-
sion analysis demonstrated an equal distribution of patients in four 
risk groups that were statistically significantly different. (with stage 
I as the reference; HR of stage II = 5.15, P = 0.034; HR of stage III = 
22.27, P < 0.001; and HR of stage IV = 43.58, P = 0.035). While the 
AJCC staging system distributed patients into three differently pop-
ulated groups and failed to distinguish the tumor-related death rate 
from stage III and stage IV (with stage I as the reference; HR of stage 
II = 4.011, P = 0.001; HR of stage III = 13.391, P = 0.03; and HR 
of stage IV = 16.131, P = 0.699). Conclusion: In Chinese patients 
with p-NENs, ENETS staging system is superior to the AJCC TNM 
staging system in prognostic prediction. Keywords: p-NENs, AJCC, 
ENETS, TNM staging system.
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nificantly associated with PFS at both univariate (p = 0.006) and 
multivariate analysis (p = 0.023, HR 2.39). IMP3 expression did 
not correlate with Ki67 (p = n.s.). Conclusion: IMP3 at nodal site 
resulted to be associated with a low PFS in SINENs, independently 
on Ki67 index. The combination of IMP3 and Ki67 could help to bet-
ter stratify the risk of progression in SINENs. Keywords: IMP3, 
Intestinal nens.

G12

Morphological Differentiation and 
Ki67-Index Are Predictive of Prognosis 
Independently of the Type of Therapy in 
Gastroenteropancreatic Neuroendocrine 
Carcinomas (NECs)
Milione M.a, Maisonneuve P.b, Spada F.b, Pellegrinelli A.a, 
Spaggiari P.c, Albarello L.d, Pisa E.b, Vanoli A.e, 
Pusceddu S.a, Buzzoni R.a, Concas L.a, Capella C.f, 
Solcia E.g, Fazio N.b, La Rosa S.f

aFondazione IRCCS Istituto Nazionale Tumori Milano, 
Milan, Italy; bIEO, Milan, Italy; cICH, Milan, Italy; dHSR, 
Milan, Italy; eIRCCS S.Matteo, Pavia, Italy; fUniversity of 
Varese, Varese, Italy; gUniversity of Pavia, Pavia, Italy 

Introduction: Gastroenteropancreatic (GEP) neuroendocrine 
carcinomas (NECs) are considered an heterogeneous category. 
Aim(s): To clarify the prognostic role of different morphologi-
cal characteristics and the impact of medical therapy on survival. 
Materials and Methods: 136 patients with GEP-NEC were retro-
spectively studied. Results: At multivariate analysis, three prognos-
tic categories of NECs were identified according to morphological 
differentiation, well vs. poorly-differentiated, (MD) and Ki67% (20–
55% vs. ≥55%). Median OS was: 43.6 months in well-differenti-
ated neoplasms with Ki67 20–55% (Type A NECs), 24.5 months in 
poorly-differentiated neoplasms with Ki67 20–55% (Type B), and 5.3 
months (P < 0.0001) in poorly-differentiated neoplasms with Ki67 
≥55% (Type C). Differences in PFS across morphological groups par-
alleled those of OS. No differences in PFS were detected among treat-
ment groups (log-rank P = 0.89) (CDDP/CBDCA + VP16, n = 56: 
Median PFS = 7.4 months; Other CT with platinum, n = 31: Median 
PFS = 6.1 months; Other CT without platinum, n = 12: Median PFS = 
7.6 months; Non CT, n = 8: Median PFS = 10.5 months). Intra-group 
differences in PFS and OS were reported according to prognostic 
category: NECs treated with CDDP/CBDCA + VP16 and type A, 
Median PFS was 19 months; Type B: 8 months; Type C: 4 months and 
OS was 45 months for Type A, 26 months for Type B and 9 months 
for Type C. Conclusion: In to the three prognostic GEP NECs cat-
egories identified, the differences in survival were independent from 
type of first-line therapy. Keywords: Ki-67, OS, PFS, NEC.

received surgery were involved in this study. The patients included 
21 cases from stomach (4 WDNETs and 17 PDNECs), 2 cases 
from duodenum (2 PDNECs), 8 cases from colon (8 PDNECs), 
4 cases from rectum (4 PDNECs), and 24 cases from pancreas (10 
WDNETs and 14 PDNECs). PD-L1 expression was detected by 
Immunohistochemistry on Tissue Microarray (TMA) of these cases. 
Results: PD-L1 was mainly expressed in the membrane and cyto-
plasm of tumor cells. 13 out of 45 (29%) PDNECs were positive for 
PD-L1 staining, 14 WDNETs were all negative for PD-L1 staining. 
There was a significant correlation between PD-L1 expression and 
tumor grade (p = 0.018). No significant correlations were detected 
between PD-L1 expression and other clinical-pathological parameters 
(age, gender, tumor site, tumor invasion, nodal status, metastasis, 
TNM staging, vascular invasion). In logistic regression model, tumor 
grade was the only independent factor which affected PD-L1 expres-
sion (p < 0.001). Conclusion: PD-L1 expression is associated with 
the grade of GEPNENs. Keywords: PD-L1, Neuroendocrine tumor, 
Grade.

G11

Expression of Oncofetal Protein IMP3 in 
Lymph Node Metastases of Small Intestine 
Neuroendocrine Neoplasms: A New 
Predictor of Recurrence
Massironi S.a, Del Gobbo A.b, Cavalcoli F.c, Fiori S.b, 
Conte D.c, Pellegrinelli A.d, Milione M.d, Ferrero S.e

aFondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Gastroenterology and Endoscopy Unit, Milan, 
Italy; bFondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Division of Pathology, Milan, Italy; cDepartment 
of Pathophysiology and Organ Transplant, University of 
Milan, Milan, Italy; dAnatomic Pathology, Department of 
Pathology and Laboratory Medicine, IRCCS Foundation 
National Cancer Institute, Milan, Italy; eDepartment of 
Biomedical, Surgical and Dental Sciences, University of 
Milan, Milan, Italy 

Introduction: Small intestine neuroendocrine neoplasm 
(SINENs) are heterogeneous neoplasms arising from endocrine cells 
of the intestinal mucosa. Ki67 is the main determinant of prognosis 
in NENs. However, the research for new prognostic makers represent 
a key-point. The oncofetal protein IMP3 plays a role in cell growth 
and its expression has a prognostic value in lung neoplasms. Aim(s): 
To text IMP3 expression in SINENs. Materials and Methods: 
From January 1998 to August 2015, 51 consecutive SINENs patients 
(34M, median age 68 yrs), suitable for surgery were studied. In all 
cases IMP3 expression was evaluated on primary tumors and, when 
available, on nodal and distant metastases. The medical records and 
pathological slides were used to determine clinical characteristics, 
pathological diagnoses, and outcome information. Results: The 
overall 5-year and 10-year survival rate was 53.9% and 42%. At Cox 
proportional hazards regression grading was the major factor influ-
encing both OS and PFS at univariate (p = 0.0002 and 0.005, respec-
tively) and multivariate analyses (p = 0.0003 and 0.005, respectively). 
Also IMP3 expression at the nodal metastases resulted a factor sig-
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observed between NENs ≤2 cm and those >2 cm, whereas Ki67<2% 
was predictive of longer PFS irrespective of tumor size (p = 0.001). 
Parenchymal infiltration (p = 0.040), perineural infiltration (p = 
0.005), tumor necrosis (p = 0.034) were predictive of shorter PFS. We 
then defined two distinct morphological categories for NENs, namely 
‘good’ (no parenchymal infiltration, perineural infiltration and tumor 
necrosis) and ‘bad’ (presence of any of these features). 40/42 (95.2%) 
of NENs >2 cm were classified as ‘bad’; 16 NENs (48.4%) <2 cm 
were classified as ‘good’ and 17 (51.6%) as ‘bad’. ‘Bad’ NENs 
were associated with shorter PFS than ‘good’ tumors (p = 0.024). 
Conclusion: Prognosis of pNENs <2 cm is better defined by com-
bining Ki67 and morphological parameters. PFS differences emerged 
also among pNENs <2 cm, usually considered an unique clinical 
entity. Keywords: NEN, <2 cm, Prognosis.

G15

The Relation between GEP-NEN Prognosis 
Re-Stratification and Ki-67 Variability: 
From a Single Institution Study
Rong L., Qin Z.

Wuhan Union Hospital, Wuhan, China 

Introduction: Ki-67 has been identified as a prognostic factor 
for GEP NEN. The variability of Ki-67 during the disease course has 
been reported, but there’s few about its effects on prognosis. Aim(s): 
We sought to study the association between Ki-67 variations and 
prognosis via survival re-stratification with one institution cohort. 
Materials and Methods: A total of 225 patients were enrolled in 
our cohort, We revised the survival classification on Ki-67 index 
(decision tree), and evaluated the patients with primary and metas-
tasis specimens, compared the survival of Ki-67 variable group and 
those not (Kaplan –Meier method). Results: The reclassification of 
the survival with Ki-67 index (intervals 0–27.5;27.5–55;55–75;75–
100) in our cohort suggested a higher prognosis hazard ratios (2.508, 
2.921) than WHO2010’S classification. Of the 20 patients were 
retrieved, two were identified with Ki-67 falling, and 9 were identi-
fied up-regulated. The rectum and WHO G3 suggested the most vari-
able primary site and variable interval. The group with Ki variability 
showed a worse prognosis with those not (P = 0.0074). Conclusion: 
The revision of the prognostic stratification in our cohort suggested 
the WHO G3 further be separated into 3 groups with an elevated Ki67 
index and worse prognosis. The group with Ki67 variability sug-
gested a worse prognosis than those not. Re-assessment of Ki67 in 
metastasis site may prove be significance to the GEP NEN patients’ 
prognosis, especially for those primary G3. Keywords: GEP-NEN, 
Prognosis, Ki-67 variability.

G13

Distribution of T-Cell Infiltrate in G1, G2 and 
G3 NENs
Milione M.a, Pellegrinelli A.a, Centonze G.a, 
Dominoni F.a, Pusceddu S.a, Giacomelli L.b, Buzzoni R.a, 
Coppa J.a, Mazzaferro V.a, Anichini A.a, De Braud F.a

aFondazione IRCCS Istituto Nazionale Tumori Milano, 
Milan, Italy; bUniversity of Genova, Genova, Italy 

Introduction: The identification of T-cell infiltrate and the 
expression of inhibitory molecules in the tumor microenvironment 
could lend support to the use of immunotherapy in the treatment of 
gastroenteropancreatic neuroendocrine neoplasms (GEP-NENs). 
Aim(s): Study of T-Cell infiltrate in GEP NENs. Materials and 
Methods: Immunohistochemistry for CD3, CD4, CD8, HLA1, HLA 
DR and PDL1 was performed in primary and metastatic lesions from 
52 patients with GEP-NENs classified according to ENETS/WHO 
2010 as follow: 20 NET G1, 20 NET G2 and 12 NEC G3 and 39 
Stage IV and 13 Stage IIIb). The expression (E) of each antibody was 
defined as follows: 1+, immunoreactivity in <25% of neoplastic cells; 
2+, 26–50%; 3+, 51–75%; 4+, 76–100%. Intensity (I) was ranked 
as low (1+), normal (2+), or strong (3+), as compared with internal 
controls. E and I were combined into a single score (E×I). IHC was 
positive if score >1. Results: No significative difference in expres-
sion of CD3, CD4 and CD8 were detected. HLA1 was expressed 
in 39/52 (75%) Stage IV specimens and in only 13/52, (25%) p = 
0.0001, Stage II e III specimens. HLA1 score was lower in speci-
mens with Ki67 >20%. PDL1 positivity was revealed only in Stage 
IV specimens with Ki67 >20%. HLADR was absent in all specimens. 
Conclusion: Patients with Ki67 >20% and loss of HLA1 may have 
a poorer prognosis than those with Ki67>20%, retention of HLA1 
expression and presence of T cell infiltrate. Expression of PDL1 in 
stage IV patients with Ki67>20% may prompt studies on checkpoint 
inhibitors. Keywords: Ki-67, T-Cells, NEN.

G14

Pancreatic NENs <2 cm Could Represent a 
New Entity Worth of Further Investigation
Milione M.a, Maisonneuve P.b, Alessio P.a, Centonze G.a, 
Coppa J.a, Scotti M.a, Mazzaferro V.a

aFondazione IRCCS Istituto Nazionale Tumori Milano, 
Milan, Italy; bIeo, Milan, Italy 

Introduction: Surgical approach to the treatment of well-dif-
ferentiated pancreatic neuroendocrine neoplasms (pNENs) is based 
on tumor size and Ki67. Surgical removal is not recommended 
for tumors <2 cm, due to their indolent nature. Ki67 ≤2% and size 
<2 cm are considered indicative of benign tumors. However, size 
and Ki67 may not correctly predict the prognosis of patients with 
pNENs <2 cm. Aim(s): The combined use of Ki67 and morphologi-
cal parameters could allow different prognostic categories in pNENs 
<2 cm. Materials and Methods: 75 patients (33≤2 cm, 42>2 cm; 
35 G1, 36 G2, 4 G3) were evaluated. All patients with <2 cm tumor 
had received surgical treatment. Results: No difference in PFS were 
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G17

Evaluate the Accuracy of Pathological 
Diagnosis on Biopsy Specimens from 
Gastrointestinal Neuroendocrine Tumors
Sun L.a, Li S.b, Li J.c, Lu M.c, Luo J.d, Lai Y.a, Qiao Q.e, 
Lin D.a, Wu Q.b, Li Z.a

aDepartment of Pathology, Peking University Cancer 
Hospital, Beijing, China; bDepartment of Endoscope, 
Peking University Cancer Hospital, Beijing, China; 
cDepartment of Gastrointestinal Oncology, Peking 
University Cancer Hospital, Beijing, China; dDepartment 
of Pathology, China-Japan Friendship Hospital, Beijing, 
China; eDepartment of Pathology, Daxing People Hospital, 
Beijing, China 

Introduction: Gastrointestinal neuroendocrine neoplasms 
(GI-NENs) is a highly heterogeneous tumor. The accuracy of path-
ological diagnosis on the biopsy is crucial for GI-NENs but rarely 
investigated. Aim(s): To investigate the accuracy of pathological 
diagnosis on biopsy samples of GI-NENs. Materials and Methods: 
Totally 54 paired biopsy and surgical GI-NENs cases from our hospi-
tal were retrospectively analyzed, 21 cases of low differentiated ade-
nocarcinoma of the same period were randomly selected as control. 
We have used Immunohistochemistry (IHC) of Synaptophysin (Syn), 
Chromogranin-A (CgA), CD56(NCAM), CK, Ki-67 and special 
staining (AB-PAS, Mucus card red) to confirm the neuroendocrine 
component and the grade of the tumor. The consistence of the diag-
nosis between the biopsy and surgical samples was further evaluated. 
Results: The diagnostic accuracy of Neuroendocrine Carcinoma 
(NEC), Mixed Adenoneuroendocrine Carcinoma (MANEC), and 
Adenocarcinoma (ADC) was 4.5% (2/22), 0 (0/32), and 100% 
(21/21) respectively. The diagnostic accuracy of GI-NENs was sig-
nificantly lower than that of ADC (P < 0.001). Combined with the 
results of IHC and special staining, the accuracy of diagnostic rate 
of biopsy specimens of GI-NENs was significantly improved (P < 
0.005). Conclusion: Due to the poorly differentiated morphol-
ogy, IHC staining and special staining were useful to improve the 
accuracy of pathological diagnosis on biopsy samples of GI-NENs. 
Keywords: Gastrointestinal neuroendocrine neoplasm, Morphology, 
Immunohistochemistry.

G16

Somatostatin Receptors Profile in Pulmonary 
NETs Associated with DIPNECH
Ryan C.a, Fabre A.b, Di Capua D.M.c, Swan N.b, Power D.d, 
O‘Shea D.b, O‘Toole D.e

aSt. James Hospital, Dublin, Ireland; bSt. Vincent‘s 
University Hospital, Dublin, Ireland; cUniversity College 
Dublin, Dublin, Ireland; dCork University Hospital, Cork, 
Ireland; eSt. Vincent‘s University Hospital & St. James 
Hospital, Dublin, Ireland 

Introduction: Diffuse idiopathic pulmonary neuroendocrine cell 
hyperplasia (DIPNECH) is a rare entity characterised histologically 
by the proliferation of neuroendocrine cells along the distal bronchio-
lar epithelium, associated with small tumourlets and usually found in 
association with pulmonary carcinoid tumour. This can be clinically 
silent or may be associated with symptomatic obstructive bronchiol-
itis. Aim(s): To study the pattern of expression of the somatostatin 
receptors1–5 is in pulmonary NETs associated with DIPNECH by 
immunohistochemistry. Materials and Methods: We retrospec-
tively reviewed histologically proven DIPNECH (recent definition by 
Marchevsky AM, 2015), and examined the pattern of expression of the 
five SSTRs by immunohistochemistry on archival paraffin-embedded 
tissue. Results: After lobectomy (right 50%) the nodule were typi-
cal carcinoid (TC) in 6, primary pulmonary adenocarcinoma in 1 and 
metastatic renal cell carcinoma in 1. Using the immunoreactive score 
(≥3 as positive), TCs expressed mainly SSTR1 (66%), SSTR2 (0%), 
SSTR3 (88%), SSTR4 (100%) and SSTR5 (0%). In DIPNECH, stain-
ing was positive for SSTR1 (100%), SSTR2 (20%), SSTR3 (88%), 
SSTR4 (88%) and SSTR5 (0%). Conclusion: This preliminary 
report shows an unexpected pattern of somatostatin receptor subtype 
staining using IRS score for NETs associated with DIPNECH with 
very low IRS for SSTR2. These different SSTR expression profiles 
may help explain some of the clinical variation observed in pulmo-
nary NETs associated or not with DIPNECH. Keywords: SSTR, 
DIPNECH, Carcinoid.
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H1

Expression of Mutated p53 Protein in 
Gastroenteropancreatic Neuroendocrine 
Carcinoma (WHO G3)
Ali A.a, Grönberg M.a, Federspiel B.b, Hjortland G.O.c, 
Ladekarl M.d, Langer S.W.e, Welin S.a, Knigge U.f, 
Sorbye H.g, Grimelius L.h, Tiensuu Janson E.a

aDepartment of Medical Sciences, Uppsala, Sweden; 
bDepartment of Pathology, Copenhagen, Denmark; 
cDepartment of Oncology, Oslo, Norway; dDepartment of 
Oncology, Aarhus, Denmark; eDepartment of Oncology, 
Copenhagen, Denmark; fDepartments of Surgery C and 
Endocrinology PE, Copenhagen, Denmark; gDepartment 
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Introduction: Gastroenteropancreatic neuroendocrine carci-
nomas (GEP-NECs) are aggressive, highly proliferating tumors. 
Therapeutic response to current chemotherapy regimens is usually 
short-lasting. Aim(s): The aim of this study was to examine the 
expression and potential clinical importance of mutated p53 in GEP-
NEC. Materials and Methods: Tumor tissues from 125 GEP-NEC 
patients (median age 64 years) treated with platinum-based chemo-
therapy were collected from Nordic centers and clinical data from 
the Nordic NEC register. All specimens were immunostained for 
p53 using commercially available antibodies. Kaplan Meir and cox 
regression were used to assess overall survival (OS). Results: Tumor 
tissues were positive for either one or both of chromogranin A and 
synaptophysin. Ki67 was >20% in all patients. Immunostaining for 
p53 was positive in 39% of the cases and negative in 61%. Foregut 
primaries (n = 77) with a p53 mutation were significantly correlated 
to better OS in univariate analyses (mOS 27.5 m vs. 14 m, p = 0.026) 
as well as when adjusting for Ki67. Presence of a p53 mutation in 
hindgut primaries (n = 48) seem to be associated with a shorter OS 
(mOS 10 m vs. 12 m, ns). Conclusion: The results show hetero-
geneity in the expression and clinical relevance of mutated p53 in 
GEP-NEC. The results may suggest an advantage of p53 mutation 
for a subset of GEP-NEC patients. Further studies are needed to 
understand the underlying biology and mechanism for the prolonged 
OS in the presence of p53. Keywords: Neuroendocrine carcinoma, 
Mutation, p53, Overall survival.
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Two Cases of Parathyroid Cancer with 
Pulmonary Metastasis
Voronkova I.a, Gurevich L.E.b, Pigarova E.A.c, 
Rojinskaya L.Y.c

aDepartment of Pathology, The National Research Centre 
of Endocrinology, Moscow, Russia; bDepartment of 
Pathology, M. F. Vladimirsky Moscow Regional Research 
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Endocrinology, The National Research Centre of 
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Introduction: Parathyroid cancer (PC) is a rare disease account-
ing for less then 1% of all patients with primary hyperparathyroid-
ism. The prognosis of patients with parathyroid carcinoma is variable; 
more than 50% have a persistent or recurrent disease due to a regional 
or distant disease. Aim(s): We describe 2 cases of PC with metasta-
ses in the lungs. Materials and Methods: Two women there are 
27 and 75 years old with primary hyperparathyroidism (pathologi-
cal osteoporosis, hypercalcemia, markedly high parathyroid hormone 
levels). Results: Parathyroidectomy was performed. In the first case 
we detected PC with extensive fibrosis of the stroma and single vas-
cular invasion.

Tissue samples from second РС consist of chief clear cells show-
ing atypia and nuclear pleomorphism with high mitotic activity. This 
tumor demonstrated evidence of capsular, thyroid and vascular inva-
sion. Pulmonary metastasis was diagnosed in 7 years (in the first case) 
and in 1 year (in the second) after the initial surgery. Surgical resec-
tion of the metastases was made only to the young patient. Tissue 
metastasis had solid-trabecular structure from basophilic cells (which 
predominate) and clear chief cells (simulation neuroendocrine tumor) 
with increased mitotic activity and high expression of PTH. In this 
case we also examined the index of Ki-67. It was 18%. Conclusion: 
РС is а difficult disease for diagnosis and treatment. We should expect 
a PC, when we have a high level of PTH and tumors in the lungs. 
Keywords: Parathyroid cancer, Primary hyperparathyroidism.
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H3

NT-proBNP Is Superior to ST2 and Galectin-3 
Cardiac Markers in Identifying Carcinoid 
Heart Disease in Small Bowel NET Patients
Basuroy R., Srirajaskanthan R., Ramage J., Sherwood R.

KHP ENETS Center of Excellence, Institute of Liver 
Studies, King‘s College Hospital, London, UK 

Introduction: Carcinoid heart disease (CHD) develops in small 
bowel neuroendocrine tumour (sbNET) patients with carcinoid syn-
drome (CS). NT-proBNP (NTP) is suggested as the best current bio-
marker to screen and monitor for HF from CHD. A number of other 
markers, such as Galectin-3 (GAL3) and ST2 (or IL-1 R4), have 
been explored to diagnose and prognosticate in HF but have not been 
explored in NET patients with CS and CHD. Aim(s): To explore the 
value of markers NTP, GAL3 and ST2 in identifying CHD in sbNET 
patients. Materials and Methods: 3 groups of sbNET patients (n = 
37) were identified from the Liver Research BioBank; CHD (Group 
A, n = 10), non-functional (Groups B, n = 12, normal chromogranin 
A (CgA), 5HIAA, BNP), functional (Group C, n = 15, increased 
CgA & urine 5HIAA, normal BNP). Analysis was performed using 
NTP (<125 ng/L), GAL3 (2.4–15.7 ug/L) and ST2 (6.74–20.4 ug/L) 
assays. Results: Median values (IQR) for the CHD, non-functional 
and functional groups respectively were: ST2 17.2 (21.2), 12.7 (12.6), 
12.6 (4.0); GAL3 5.1(2.9), 6.6 (3.4), 5.4 (1.9); NTP 537.5 (533.4), 
65 (68.4), 117 (110.5). The Kruskal–Wallis test across the 3 groups 
was significant for NTP (p ≤ 0.001) but not for ST2 (p = 0.12) and 
GAL3 (p = 0.71). The Mann-Whitney test for NTP was significant 
(p ≤ 0.05) between the CHD and both the functional/non-functional 
groups groups. Conclusion: The results corroborate the role of NTP 
in CHD. GAL3 and ST2 require further evaluation in larger studies at 
various stages of CHD to ascertain their value. Keywords: Carcinoid 
heart disease, Biomarker.
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The Clinical Utility of Blood Neuroendocrine 
Gene Transcript Analysis, the NETest, in 
Paragangliomas and Pheochromocytomas
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aUniversity of Warmia and Mazury, Olsztyn, Poland; 
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Introduction: Diagnosis of disease and identification of progres-
sion are critical issues in paraganglioma (PGL) and pheochromocy-
toma (PCC) management. An accurate blood biomarker that defines 
tumor biology irrespective of biochemical activity is lacking. Aim(s): 
Evaluate a 51-gene blood analytic (NETest) to diagnose and assess 
PCC/PGL. Materials and Methods: PCC/PGLs comprising HNP 
(n = 15), adrenal (n = 7), extra-adrenal (n = 11), and metastatic (n = 
7). Median age 33 yrs. PCC/PGL were well-differentiated, had SDH 
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Validation of Lysyl Oxidase-Like 2 (LOXL2) 
as Prognostic Marker for Gastro-Entero-
Pancreatic Neuroendocrine Tumours 
(GEP-NET) Using an Independent Cohort
Barriuso J.a, Benavent M.b, Lamarca A.c, Bernal E.d, 
Guerra-Pastrian L.d, Heredia V.e, Miguel M.e, 
Garcia-Calderon C.B.b, Álvarez-Escolá C.d, Castell J.d, 
Custodio A.d, Burgos E.d, Feliu J.d, Garcia Carbonero R.f, 
Mendiola M.e

aUniversity of Manchester, Manchester, UK; bHospital 
Universitario Virgen del Rocio, Seville, Spain; cThe Christie 
NHS Trust, Manchester, UK; dHospital Universitario La 
Paz, Madrid, Spain; eIdIPAZ – Hospital Universitario La Paz, 
Madrid, Spain; fHospital Universitario Doce de Octubre, 
Madrid, Spain 

Introduction: LOXL2 is a key protein to epithelial to mesenchy-
mal transition. We showed LOXL2 has a role as a prognostic marker 
in 115 GEP-NET cases (training cohort (TC)). Aim(s): Validation 
of LOXL2 expression by immunohistochemistry (IHC) in an inde-
pendent cohort. Materials and Methods: Formalin-fixed paraffin-
embedded samples (FFPE) of consecutive GEP-NET patients from 
1999 to 2010 who underwent surgery in a different Spanish institution 
constituted the validation cohort (VC). Tissue microarrays were con-
structed from 2 non-necrotic areas of tumour foci. LOXL2 expression 
was studied by IHC and classified as presence (P) vs. absence (A). 
Log rank test and Cox regression were used to study Disease Free 
Survival (DFS) and Overall Survival (OS). Univariate and multivari-
able analysis (MVA) were performed. Results: A total of 91 FFPE 
samples were included in the VC. Median follow up was 77 months. 
LOXL2 P was associated with better OS (p = 0.023) and showed a 
trend for better DFS (p = 0.066) in the VC. DFS at 3 years was 85% 
in LOXL2-P group vs. 45% in LOXL2-A group. OS at 5 years was 
82% vs. 51% respectively. LOXL2 P was associated with better DFS 
and OS (p < 0.001) when the combined series (TC+VC; n = 206) 
was analysed. LOXL2 remained as an independent prognostic fac-
tor of OS adjusted for grade and stage in MVA in the VC (HR: 0.2, 
95% CI: 0.1–0.6) and in the TC+VC (HR: 0.2, 95% CI: 0.1–0.5). 
Conclusion: Our results confirmed LOXL2 as prognostic biomarker 
candidate for GEP-NETs in an independent cohort. Further testing in 
prospective studies is needed. Keywords: LOXL2.
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H6

Blood-Based Prognostic Biomarkers in 
Neuroendocrine Tumour: A Retrospective 
Study
Diakos C., Chan D., Gurney E., Bailey D., Barnes T., 
Pavlakis N., Clarke S.

Royal North Shore Hospital, St. Leonards, Australia 

Introduction: Markers of systemic inflammation –such as the 
neutrophil:lymphocyte ratio (NLR), platelet:lymphocyte ratio (PLR) 
and lymphocyte:monocyte ratio (LMR) – have been shown to corre-
late with poor prognosis in multiple solid organ tumours. Analysis of 
CLARINET showed no significant association between NLR and pro-
gression-free survival. Aim(s): To investigate the prognostic value 
of NLR, PLR and LMR in patients with metastatic NET. Materials 
and Methods: We identified patients with histologically diagnosed 
NET, who had a full blood count in the 7 days prior to biopsy or 
resection. The prognostic impact of NLR – NLR >5 vs. NLR <5 
(NLR5) and NLR >3 vs. NLR <3 (NLR3), PLR (PLR>median vs. 
PLR<median) and LMR (LMR > median vs. LMR<median) on over-
all survival (OS) was assessed using the log-rank test. Results: 71 
patients (median age 57 years, 51% female; 31 Grade 1, 23 Grade 2, 9 
Grade 3, 8 unknown) were eligible for inclusion, with median follow-
up 12 months. There was no significant correlation between OS and 
NLR5 (p = 0.74), NLR3 (p = 0.97), PLR (p = 0.81) or LMR (p = 
0.79). NLR was not significantly associated with histological grade 
(p = 0.63). Restriction of analysis to patients with gastroenteropancre-
atic NETs did not alter the significance of the results. Conclusion: 
NLR, PLR and LMR do not predict for OS in NET, in contrast to their 
demonstrated utility in other tumours. Given that neuroendocrine car-
cinomas are aggressive and potentially associated with more inflam-
mation, further investigations of the above markers could focus on 
this cohort. Keywords: NLR, Biomarker.

H7

Graph-Theoretic Definition of 
Neuroendocrine Disease – A Tumor 
Specific Mathematical Toolbox for 
Assessing Neoplastic Behaviour
Drozdov I.a, Kidd M.b, Modlin I.b

aBerig Limited, London, UK; bWren Laboratories, Branford, 
USA 

Introduction: Widespread availability of high throughput 
screens has led to the rapid adaptation of mathematics in biomedi-
cine. Aim(s): Holistically evaluate the pathobiology of GEP-NENs 
and model disease processes using Eulerian concepts. Materials and 
Methods: Public microarray collections: NEN tissue (n = 15), NEN 
peripheral blood (n = 7), and adenocarcinomas (n = 363). Bayesian 
modelling: reverse-engineer intracellular signalling networks. Hub 
genes identified using degree (number of interactions) and between-
ness (number of shortest paths). A random forest algorithm was used 
to assess hub gene expression in 130 blood samples (NENs: n = 63) 

mutations (76%) and were biochemically inactive (67%). Transcripts 
assessed by qPCR and multianalyte algorithmic analysis compared to 
age/sex matched GEP-NETs and controls (n = 24). NETest measures 
disease activity risk0–100% with low (<40%) and high activity risk 
cutoffs (>80%). CgA was by ELISA (normal <109 ng/ml). Mann-
Whitney and X2 tests used. Results: PCC/PGL exhibited NETest 
scores (45 ± 7%) comparable to GEP-NETs (44 ± 7%) but higher 
than controls (14 ± 3%, p < 0.01). Metastatic/progressive disease had 
significantly higher scores (64 ± 11%) than localized clinically stable 
disease (32 ± 7%) (p < 0.005) or disease free patients (12 ± 6%, p < 
0.01). NETest was +ve in 100% (24/24) irrespective of biochemical 
activity. CgA was +ve in 7/24 (29%) of PCC/PGL and no correlation 
with stage or biochemical activity was evident. The NETest accuracy 
for PCC/PGL compared to CgA was (100% vs. 29%, Chi2 = 18.1, 
p < 0.0001). Conclusion: NETest diagnoses PCC/PGL (100%) irre-
spective of biochemical activity and accurately identifies metastatic, 
progressive disease. Keywords: NETest, PCR.

H5

Midkine Is a New Novel Serum Biomarker 
in Small Intestinal Neuroendocrine Tumors 
(SI-NETs)
Daskalakis K.a, Edfeldt K.a, Norlén O.a, Karakatsanis A.a, 
Bäcklin C.b, Janson E.T.b, Westin G.b, Hellman P.a, 
Stålberg P.a

aDepartment of Surgical Sciences, Uppsala University, 
Uppsala, Sweden; bDepartment of Medical Sciences, 
Uppsala University, Uppsala, Sweden 

Introduction: SI-NETs are often diagnosed late, which limits 
curative treatment options. Aim(s): Our aim was to identify new 
novel biomarkers in SI-NETs, in order to enable early diagnosis, prog-
nostication and monitoring of treatment response. Materials and 
Methods: Ninety-two biomarkers were screened in blood serum 
from 67 patients with SI-NETs and 23 age-matched healthy con-
trols using multiplex proximity ligation assay (PLA). Confirmation 
of findings by multiplex PLA was performed by immunohistochem-
istry (IHC) on tumors, followed by ELISA assays in blood serum. 
Results: Multiplex PLA exhibited 13 biomarkers with higher serum 
levels in SI-NET patients than in controls. Midkine (MK), Colony 
Stimulating Factor 1 (CSF-1), C-X-C motif chemokine 9 (CXCL9) 
and C-X-C motif chemokine 10 (CXCL10) had the highest positive 
univariate hits in patient serum and were also significant biomarkers 
by multivariate classification. IHC staining demonstrated that MK, 
CXCL9 and CXCL10 were strongly expressed in primary tumors and 
metastases whereas ELISA analysis only confirmed increased MK 
(p = 0.007) in serum. ROC analysis for the ability of MK to discrimi-
nate between patients and controls displayed an AUC = 0.694. MK 
is a multifunctional cytokine involved in angiogenesis, innate immu-
nity and inflammation, over-expressed in other malignant tumors, 
and also an emerging target to drug development. Conclusion: MK 
is a new potential biomarker for early diagnosis of SI-NET with an 
obvious need for testing in a larger prospective series. Keywords: 
Biomarker, SI-NET.
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H9

C-Reactive Protein as a New Prognostic 
Factor for Overall Survival in Patients with 
Pancreatic Neuroendocrine Neoplasia
Fendrich V., Wiese D., Kampe K., Heverhagen A., 
Waldmann J., Bartsch D.K.

Department of Surgery, University Hospital Marburg, 
Marburg, Germany 

Introduction: For many cancer entities, inflammation has 
been shown to play an important role in pathogenesis and progres-
sion. Aim(s): To investigate the association between preopera-
tive plasma levels of C-reactive protein (CRP) and overall survival 
(OS) in patients with pancreatic neuroendocrine neoplasia (pNEN). 
Materials and Methods: A prospective database of patients with 
pNENs was retrospectively analysed with focus on initial preopera-
tive CRP blood levels (<5 mg/l vs. ≥5 mg/l). Among 149 patients 
with sporadic pNEN, Kaplan-Meier method and Cox regression were 
used to evaluate the relationship between CRP and clinical outcome, 
defining overall survival as primary endpoint. Possible association 
between CRP-levels and the other prognostic factors was investi-
gated via crosstabulation and Pearson-χ2-test. Results: Elevated 
CRP levels were associated with poorer OS (hazard ratio 3.27; 95% 
CI 1.74–6.16; P < 0.001). This finding persisted after multivari-
able adjustment. Furthermore, OS was associated with presence of 
liver metastases (hazard ratio 3.17; 95% CI 1.88–5.35; P < 0.001), 
R-Status (hazard ratio 3.99; 95% CI 2.16–7.35; P < 0.001) and Ki-67 
percentage (hazard ratio 5.05; 95% CI 2.17–11.76; P < 0.001) in log 
rank test and univariate regression analysis. Conclusion: CRP is an 
independent prognostic marker in patients with pancreatic neuroen-
docrine neoplasia. Pretreatment CRP measurement should be consid-
ered for incorporation into prospective studies of outcome in patients 
with pNENs and clini. Keywords: CRP, Prognosis, pNEN, Survival.

H10

Detection within a Neuroendocrine Tumor 
of High Levels of B-Lymphocyte Stimulator 
(BLyS) Correlates with a Greater Disease 
Severity 
Grimaldi F.a, Motta C.a, Cipri C.a, Tonelli V.a, Pistis C.b, 
Tonutti E.c, Curcio F.c, Fabris M.c, Vescini F.a

aEndocrinology and Metabolism Unit, University-Hospital 
of Udine, Udine, Italy; bDepartment of Medical and 
Biological Sciences, University of Udine, Udine, Italy; 
cDepartment of Laboratory Medicine, University-Hospital 
of Udine, Udine, Italy 

Aim(s): Potential prognostic role of cytokine B-Lymphocyte 
Stimulator (BLyS) in follow-up of NET patients. Materials and 
Methods: 124 unselected patients (disease duration 5.9 ± 4.4 yrs) 
with NET: 36 lung NET, 47 gastrointestinal NET and 41 pancreatic 
lesions. In 23 cases BLyS was repeatedly assessed during follow-up, 
the disease was monitored according to RECIST criteria. Patients 

and to differentiate healthy controls and GEP-NENs. The model was 
validated in two independent sets (Set 1 [n = 115, NENs: n = 72]; 
Set 2 [n = 120, NENs: n = 58]). Comparison with CgA (ELISA) was 
undertaken in 176 samples (NENs: n = 81). Results: 51 genes were 
identified using a graph theoretic analysis of GEP-NEN transcrip-
tomes. Gene-based classifiers detected NENs in independent sets 
with high sensitivity (85–98%), specificity (93–97%), PPV (95–96%) 
and NPV (87–98%). The AUC for NEN-classifiers was 0.95–0.98 vs. 
0.64 for CgA. The gene-based classifier was significantly (χ2 = 12.3, 
p < 0.0005) more accurate than CgA. Conclusion: Graph Theory is 
an ideal hypothesis-generating platform for assessment of clinically 
diverse systems such as GEP-NEN disease. Additionally, multi-tran-
script based machine learning algorithms substantially outperform 
single analyte assays such as CgA. Keywords: NETest, Biomarker, 
Algorithm.

H8

Role of TSC22D1 (TGFβ-Stimulated Clone 
22 Domain Family Member 1) in Bronchial 
Carcinoids
Falletta S., Gagliano T., Di Pasquale C., Benfini K., Riva E.a, 
Gentilin E., Degli Uberti E., Zatelli M.C.

University of Ferrara, Ferrara, Italy 

Introduction: Neuroendocrine tumors (NETs) include bronchial 
carcinoids, either typical (TC) or atypical (AC). Tsc22d1 encodes for 
a member of TSC22 domain family of leucine zipper transcription 
factors; the protein (TSC22D1) is stimulated by TGFβ. Microarray 
data analysis obtained comparing a pool of TC tissue specimens 
with a pool of AC tissue specimens shows TSC22D1 down-regula-
tion in AC samples. These data were confirmed by real time PCR 
and Western blot in vitro models of TC (NCI-H727 cells) and AC 
(NCI-H720 cells). Aim(s): To evaluate the influence of TSC22D1 on 
cell proliferation, cell viability and apoptosis in NCI-H727 cell line. 
Materials and Methods: TSC22D1 was silenced by shRNA in 
NCI-H727 cell line to obtain a stable clone (shTSC22D1-NCI-H727). 
NCI-H727 and shTSC22D1-NCI-H727 cells were treated with TGFβ. 
Cell viability, caspase activation and cell proliferation were evaluated 
in both cell lines. Results: TGFβ reduced cell viability by 67% with 
a concomitant increase in apoptosis in NCI-H727 cells, while it did 
not affect cell viability and apoptosis in shTSC22D1-NCI-H727 cells. 
On the contrary, shTSC22D1-NCI-H727 cells showed an increase 
in cell proliferation as compared to NCI-H727 cells. Conclusion: 
TSC22D1 silencing determined a higher proliferation rate in NCI-
H727 cells. Furthermore, TSC22D1 may affect the antiproliferative 
and pro-apoptotic effects induced by TGFβ. Further studies are nec-
essary to better understand the role of TSC22D1 in bronchial carci-
noids. Keywords: TSC22D1, bronchial carcinoid, TGFβ.
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of the samples also for the CXCR4 was noticed. Conclusion: Due 
to the high expression rate found in the present study, paragangliomas 
seem to be well suited for SSTR2-based diagnostics and therapies. 
Additionally, an indirect targeting of these highly vascularized tumors 
via the CXCR4 or the ETA may represent a promising future strategy. 
Keywords: Paraganglioma, Somatostatin, CXCR4.

H12

Is True Non-Secretion of Chromogranin A 
an Unfavorable Prognostic Factor in 
Patients with ENETs TNM Stage IV 
Gastroenteropancreatic Neuroendocrine 
Tumors?
Kamp K.a, Adrichem van R.C.S.a, Vandamme T.b, 
Peeters M.b, Feelders R.a, De Herder W.a

aErasmus Medical Center, Rotterdam, The Netherlands; 
bUniversity of Antwerp, Antwerp, Belgium 

Introduction: Chromogranin A (CgA) is the best available serum 
marker for the work-up of gastroenteropancreatic NETs (GEP-NETs) 
and correlates with tumor volume & biological activity. During diag-
nosis & follow-up we found patients with elevated CgA levels and 
patients without elevated CgA levels (=‘true non-secretors’). We pos-
tulated that lack of secretion is a sign of dedifferentiation with a poorer 
prognosis. Aim(s): To determine whether true non-secretion of CgA 
is an unfavorable prognostic factor in patients with ENETs TNM 
Stage IV GEP-NETs. Materials and Methods: Patients using PPIs 
& MEN-1 patients were excluded. Baseline & follow-up CgA were 
measured in a large single-center cohort with one assay (IRMA). Cut-
off values for baseline & follow-up CgA: normal (reference range 
(RR)), intermediate (≤2x upper limit of normal (ULN)), high (2-10x 
ULN) and very high (>10x ULN). Overall survival (OS) was esti-
mated using Kaplan–Meier methods & hazard ratios with a Cox pro-
portional hazards model. Results: 692 patients were included, 50.8% 
male. OS was significantly shorter in patients with high baseline CgA 
(median 103.9 vs. 222.4 months, p < 0.01) and very high baseline 
CgA vs. RR (56.2 vs. 222.4 months, p < 0.0001). For follow-up CgA, 
OS was only significant shorter in the very high follow-up CgA vs. 
RR (62.9 months vs. not reached). Conclusion: True non-secre-
tion of CgA has been proven to be a favorable biomarker for OS in 
patients with ENETs stage IV well-moderately differentiated GEP-
NETs, at first referral and during follow-up. Keywords: GEP-NET, 
CgA, Prognosis.

were compared with a group of 77 healthy blood donors, matched 
for age and sex. Serum levels of BLyS and CgA were analyzed using 
ELISA. Results: BLyS serum levels were significantly higher in 
patients than controls (1274 ± 808.6 pg/ml vs. 666.5 ± 240.3 pg/ml; 
p < 0.0001). A cut-off value, by ROC curve analysis, of 932 pg/ml 
discriminates between patients and controls with sensitivity of 96% 
and specificity of 67%. BLyS levels showed significant but weak cor-
relation with CgA (r = 0.19, p = 0.035). No correlation was found 
with Ki67, grading, NET site. In patients with sustained remission 
after surgery, BLyS levels showed gradual reduction over time (p = 
0.08). Patients with metastases tended to show higher levels of BLyS 
compared to those without (p = 0.052). Patients with stable disease 
disclosed lower levels of BLyS compared to those with progressing 
disease (p = 0.046). More elevated BLyS levels at baseline did not 
predict progressing disease in follow-up. Conclusion: Increased lev-
els of BLyS are significantly associated with NET presence. They do 
not seem to have prognostic value at baseline, but they may identify 
a more severe disease during follow-up. Keywords: Tumor marker.

H11

Evaluation of the Somatostatin, 
CXCR4 Chemokine and Endothelin A 
Receptor Expression in a Large Series of 
Paragangliomas
Kaemmerer D.a, Sänger J.b, Arsenic R.c, D‘Haese J.d, 
Neumann J.e, Schulz S.f, Lupp A.f

aDepartment of General and Visceral Surgery, Zentralklinik 
Bad Berka, Bad Berka, Germany; bLaboratory of 
Pathology and Cytology Bad Berka, Bad Berka, Germany; 
cInstitute of Pathology, Charité University Hospital Berlin, 
Berlin, Germany; dDepartment of General, Visceral, 
Transplantation, Vascular and Thoracic Surgery, Hospital of 
the University of Munich, Munich, Germany; eDepartment 
of Pathology, Ludwig-Maximilians-University Munich, 
Munich, Germany; fInstitute of Pharmacology and 
Toxicology, Jena University Hospital, Jena, Germany 

Introduction: Paragangliomas are predominantly benign 
tumors, but in some cases invasive growth and also metastasis is 
observed. Given the limited number of nonsurgical treatment options, 
novel target structures for diagnostics and therapy of this tumor entity 
are urgently needed. Aim(s): In the present study, the expression 
of the five somatostatin receptor (SSTR) subtypes as well as of the 
chemokine receptor CXCR4 and of the endothelin receptor A (ETA) 
was evaluated. Materials and Methods: Receptor expression was 
assessed by means of immunohistochemistry using a panel of novel 
rabbit monoclonal antibodies in a total of 54 paraffin-embedded para-
ganglioma tumor samples from 43 patients. The stainings were rated 
by means of the Immunoreactive Score and correlated to clinical data. 
Results: The SSTR2 was by far the most prominent receptor in the 
paragangliomas investigated. It was present in all samples at a high 
intensity, followed by the SSTR5, the SSTR1, the SSTR3 and the 
SSTR4. The CXCR4 and the ETA were seen only in a few cases on the 
tumor cells. However, with respect to the tumor blood vessels, in all 
cases an exceptionally strong staining for the ETA and in the majority 
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disease delineation. Materials and Methods: BPNETs (n = 36), 
controls (n = 38) and cancers (n = 38). Measurements were NETest 
(positive >14%) and specific gene ‘omic’ analysis: growth factor sig-
naling (GFS: N-Ras, K-Ras, BRaf, Raf1) and somatostatin receptor 
(SSR1,3,5) expression by qPCR; CgA by ELISA (normal <109 ng/
ml); disease status by imaging. Tumors were typical TC: n = 14, atyp-
ical AC: n = 22 and stable (SD n = 18) or progressive disease (PD 
n = 18). 55% AC were PD, 42% TC were PD. Clinico-histological 
groups were AC/SD or AC/PD; TC/SD or TC/PD by RECIST. 
Analysis by X2 tests and ROC-statistics. Results: NETest was +ve 
in all BPNETs (100%) irrespective of TC or AC. Controls were 95% 
–ve (AUC: 0.94 ± 0.03) and –ve in other cancers 90% (p < 0.001; 
AUC: 0.90 ± 0.04). NETest >40% differentiated PD vs. SD (accuracy 
70%, p = 0.03). Combination of NETest and ‘omic’ gene expression 
(SSR/GFS) defined clinico-histological groups with 94% accuracy: 
PD/AC (92%), PD/TC (100%), SD/AC (67%), SD/TC (100%). CgA 
was +ve in 50% (X2 = 20.1, p < 0.001). CgA increase did not predict 
SD/PD. Conclusion: A blood-based NETest accurately identified 
BPNETs (100%), controls and cancers (~95%). NETest/omic analy-
sis accurately identified clinico-histological groups in 94%. Blood-
based genomic information will facilitate TC/AC characterization. 
Keywords: PCR.

H15

Neutrophil-Lymphocyte Ratio Predicts 
Survival in Pancreatic Neuroendocrine 
Tumors
Luo G.a, Jin K.a, Liu C.a, Lu Y.a, Cheng H.a, Guo M.a, 
Liu Z.a, Liu L.a, Xu J.a, Long J.a, Ni Q.a, Chen J.b, Yu X.a

aDepartment of Pancreas Surgery, Fudan University 
Shanghai Cancer Center, Shanghai, P.R. China; 
bDepartment of Gastroenterology, The First Affiliated 
Hospital, Sun Yat-Sen University, Guangzhou, P.R. China 

Introduction: Although the prognostic role of neutrophil-lym-
phocyte ratio (NLR) has been confirmed in a variety of tumors, the 
prognostic role of NLR in pancreatic neuroendocrine tumors (PNETs) 
has not been examined. Aim(s): The study was performed to assess 
the role of NLR as a prognostic factor in patients with PNETs. 
Materials and Methods: Clinical data were retrospectively 
retrieved from a single institution. The best cut-off value for baseline 
NLR levels was determined by the receiver operating characteristic 
(ROC) curve and area under the ROC curve. The primary event was 
overall survival and event times were assessed by the Kaplan–Meier 
method. Potential factors associated with the elevation of NLR in 
PNETs were examined. Results: A total of 165 consecutive patients 
with pathological confirmed PNETs were included in this study. The 
cutoff value of NLR was 2.4 by ROC curve (area under ROC curve, 
0.70). NLR >2.4 was found to be a poor prognostic factor in both 
univariate and multivariate analyses. Patients with a NLR value >2.4 
had a higher proportion of tumor size >3 cm (P = 0.001), TNM stage 
III or IV (P = 0.019), and G2/G3 (P = 0.003). Conclusion: NLR is 
an independent predictor of overall survival for patients with PNETs. 
Aberrant elevation of NLR identifies high-risk patients with aggres-
sive characteristics. Keywords: pNET, Prognosis, Pancreatic neuro-
endocrine tumor, NLR.

H13

Circulating Neuroendocrine Tumor Gene 
Signature, the NETest, Defines Therapy in 
GEP-NETs
Kolasińska-C’wikła A.a, Cwikła J.b, Bodei L.c, Sankowski A.d, 
Drozdov I.e, Kidd M.e, Modlin I.e

aMaria Skłodowska-Curie Memorial Cancer Center, 
Warsaw, Poland; bUniversity of Warmia and Mazury, 
Olsztyn, Poland; cEuropean Institute of Oncology, Milan, 
Italy; dHospital Ministry of Internal Affairs, Warsaw, 
Poland; eWren Laboratories, Branford, USA 

Introduction: Early and precise delineation of therapeutic 
responses are key issues in GEP-NET management. Imaging has 
limitations in sensitivity while secretory biomarkers e.g., CgA is con-
troversial. Aim(s): Evaluate whether NETest predicts responses to 
somatostatin analogs (SSAs) in a prospective clinical trial. Materials 
and Methods: Test set: n = 35 SSA-treated (RECIST-evaluated) 
to establish cut-offs to differentiate stable from progressive disease. 
Prospective trial set: n = 28 SSA-treated Grade 1 (n = 12)/Grade 2 
(n = 16) GEP-NETs. CgA (ELISA, normal <109 ng/ml) and NETest 
(qRT-PCR with multianalyte algorithmic analyses: scale, 0–100%). 
Blood was evaluated monthly prior to SSA injection. CT/MRI were 
undertaken at entry and 6 monthly until progression (RECIST 1.0). 
Results: Test set: NETest (80%) differentiated stable (SD) and pro-
gressive (PD) disease (p < 0.0001). In the prospective set, PFS was 
315 days. NETest (p = 0.002) and grade (p = 0.054), but not CgA 
associated with treatment response. NETest predicted disease pro-
gression (p = 0.0002, multiple regression). NETest changes (to levels 
>80%) identified progression in 100% vs. 57% with CgA elevations 
(p = 0.02). This rise occurred significantly earlier (146 days before 
progression vs. 56 days with CgA; p = 0.0001). Conclusion: A rise 
in blood NETest values (80–100%) during SSA therapy defined treat-
ment response and correlated accurately (100%) with disease pro-
gression. These changes occurred at a significantly earlier time point 
(~5 months) than image-proven disease progression. Keywords: 
NETest, CgA, PCR.

H14

Blood Gene Transcript Analysis Diagnoses 
Bronchopulmonary NETs and Identifies 
Progressive Disease
Lewczuk A.a, Chung K.M.b, Kolasińska-C’wikła Ac, 
Cwikła J.d, Kidd M.b, Modlin I.b

aMedical University of Gdansk, Gdansk, Poland; bWren 
Laboratories, Branford, USA; cMaria Skłodowska-Curie 
Memorial Cancer Center, Warsaw, Poland; dUniversity of 
Warmia and Mazury, Olsztyn, Poland 

Introduction: Broncho-Pulmonary (BP) NETs are pulmonary 
neoplasms with indolent to aggressive behavior. Imaging, histology 
and biochemistry are limited in defining malignancy or progression. 
Aim(s): Assess the NETest in BPNET diagnosis and progressive 
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measured by Cisbio CgA-RIA (Gif-sur-Yvette, France). For clinical 
usefulness we meant CgA accuracy in detecting DP/DR at least 3 mos 
before imaging tests, and considered only cases in which CgA was 
measured before DP/DR. We analyzed CgA accuracy using differ-
ent CgA changes: increase ≥50% from previous CgA level, increase 
≥30%, ≥2xULN. Results: 129 pts (median ki67 4%; 51.3% stage 
IV, 38.6% stage III, 10.1% disease free) with a total number of 384 
measurements (median 3 per patient; range2–6). Imaging tests diag-
nosed DP at any time in 52 pts and DR in 13 (by CT/MRI in 70.1%, 
by Ga-PET/octreoscan in 29.9%); CgA early detected it in 47.4% of 
cases (median 6.5 mos before imaging). 50% increase in CgA showed 
sensitivity, specificity and accuracy rates of 71.3%, 82.9%, 78.4% 
respectively, and was superior than other CgA changes (P < 0.05) in 
detecting DP/DR. Conclusion: In our population CgA was clini-
cally useful only in 47.4% of cases; CgA increase ≥50% seems the 
most accurate CgA change in DP/DR detection. A larger case series is 
needed to validate these data. Keywords: CgA, Clinical usefulness, 
≥50% increase.

H18

Blood Measurement of NET Transcripts 
(NETest) Predicts Well-Differentiated 
Gastroenteropancreatic NET Disease Status 
and Is Prognostic for Disease Progression
Pavel M.a, Jann H.a, Prasad V.a, Drozdov I.b, Modlin I.b, 
Kidd M.b

aCharite, Berlin, Germany; bWren Laboratories, Branford, 
USA 

Introduction: A key issue in GEP-NETs is early identification 
and prediction of disease progression. Clinical evaluation and imag-
ing are limited due to the lack of sensitivity and disease indolence. 
Aim(s): Assess the NETest as a predictive and prognostic marker 
of progression in a long-term follow-up study. Materials and 
Methods: GEP-NETs (n = 34) followed for a median 4 yrs (2.2–
5.4). WHO tumor grade/stage Grade I: n = 15, Grade II: n = 17; 31 
(91%): stage IV. Baseline and longitudinal imaging and biomarkers 
were available and progression defined (RECIST 1.0). NETest: qPCR 
and multianalyte algorithmic analysis (disease activity scaled0–100% 
with low <40% and high activity risk cutoffs >80%); CgA: RIA (nor-
mal <150 μg/l); PFS: Kaplan-Meier analysis. Results: At baseline, 
100% were NETest+ and CgA was elevated in 50%. Baseline NETest 
(>80%) was significantly associated (p = 0.01) with disease progres-
sion (median PFS 0.68 yrs vs. to 2.78 yrs with <40% levels). NETest 
was more informative (96%) than CgA changes (>25%) in consis-
tently predicting disease alterations (40%, p < 2x10-5, X2 = 18). 
NETest had an earlier time-point change than imaging (1.02 ± 0.15 
yrs). Baseline NETest levels >40% in stable disease were 100% prog-
nostic of disease progression vs. CgA (X2 = 5, p < 0.03). Baseline 
NETest values <40% accurately (100%) predicted stability over 5-yrs 
(p = 0.05, X2 = 3.8 vs. CgA). Conclusion: NETest correlated with 
well-differentiated GEP-NET clinical status. It identified clinically-
actionable alterations ~1 year before image-based evidence of disease 
progression. Keywords: PCR.

H16

CA19-9 as a Prognostic Biomarker in 
Pancreatic Neuroendocrine Tumors
Luo G.a, Guo M.a, Liu Z.a, Liu C.a, Cheng H.a, Lu Y.a, Jin K.a, 
Zhang B.a, Liu L.a, Long J.a, Xu J.a, Ni Q.a, Chen J.b, Yu X.a

aDepartment of Pancreas Surgery, Fudan University 
Shanghai Cancer Center, Shanghai, P.R. China; 
bDepartment of Gastroenterology, The First Affiliated 
Hospital, Sun Yat-sen University, Guangzhou, P.R. China 

Introduction: Carbohydrate antigen19-9 (CA19-9) is generally 
not considered as a biomarker in pancreatic neuroendocrine tumors 
(pNETs) since most pNETs present with normal range of CA19-9. 
Aim(s): The current study was to evaluate the role of serum CA19-9 
levels as a prognostic factor in a relative large number of patients with 
pNETs. Materials and Methods: Consecutive patients were retro-
spectively collected from a single institution between June 2006 and 
February 2015. The receiver operating characteristic (ROC) curve 
and area under the ROC curve were used to select the best cut-off 
values for baseline CA19-9 levels. The primary end point was overall 
survival. Potential factors related to abnormal elevation of CA19-9 
in pNETs were also investigated. Results: The cut-off value of 
CA19-9 was 16 U/mL by ROC curve. Univariable analysis demon-
strated that CA19-9 >16 U/mL was an adverse prognostic factor for 
patients’ overall survival. The CA19-9 >16 U/mL group had statisti-
cally higher proportion of tumor node metastasis (TNM) stage III or 
IV, vessel invasion, and symptoms in non-functioning pNETs than the 
CA19-9 ≤16 U/mL group. Conclusion: Our study firstly indicates 
that CA19-9 is a prognostic biomarker of pNETs which could reflect 
its aggressiveness and severity. Keywords: pNET, Prognosis, CA19-
9, Biomarker.

H17

Chromogranin A in the Follow-Up of 
Digestive Neuroendocrine Neoplasms: 
Is It a Useful Biomarker?
Merola E.a, Delle Fave G.a, Blankenstein O.b, 
Wiedenmann B.c, Pavel M.c

aDigestive and Liver Diseases Unit, Sant’Andrea 
Hospital (Sapienza University), Rome, Italy; bInstitute 
for Experimental Paediatric Endocrinology, Charité-
Universitätsmedizin Berlin, Berlin, Germany; cDepartment 
of Hepatology and Gastroenterology, Campus Virchow-
Klinikum, Charité Universitätsmedizin Berlin, Berlin, 
Germany 

Introduction: Chromogranin A (CgA) is the most frequently 
used biomarker in digestive neuroendocrine neoplasms (DNENs) but 
its real usefulness is still unclear. Aim(s): To identify CgA clinical 
usefulness and the most accurate cut-off to detect disease progression 
(DP) or recurrence (DR) in the follow-up of DNEN. Materials and 
Methods: Unicenter retrospective analysis of sporadic DNENs with 
≥24-mos follow-up and ≥2 CgA assessments. Circulating CgA was 
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H20

Up-Regulation of the Immunoregulatory 
Enzyme Indoleamine-2,3-Dioxygenase 
(IDO) with Consecutive Tryptophan 
Depletion Predicts Death in Patients with 
Neuroendocrine Neoplasia
Pschowski R.a, Pape U.F.a, Fusch G.b, Jann H.a, 
Maasberg S.a, Arsenic R.c, Baur A.d, Wiedenmann B.e, 
Pavel M.f, Schefold J.C.g

aDepartment of Hepatology and Gastroenterology, 
Campus Charité Mitte, Charité – University Medicine 
Berlin, Berlin, Germany; bDepartment of Pediatrics, 
McMaster University, Hamilton, Canada; cInstitute of 
Pathology, Campus Charité Mitte, Charité – University 
Medicine Berlin, Berlin, Germany; dInstitute of Radiology, 
Campus Virchow-Klinikum, Charité – University Medicine 
Berlin, Berlin, Germany; eDepartment of Hepatology 
and Gastroenterology, Campus Charité Mitte and 
Campus Virchow Clinic, Charité – University Medicine 
Berlin, Berlin, Germany; fDepartment of Hepatology 
and Gastroenterology, Campus Virchow Clinic, Charité – 
University Medicine Berlin, Berlin, Germany; gDepartment 
of Intensive Care Medicine, Inselspital, University Hospital 
Bern, Bern, Switzerland 

Introduction: Data from a considerable number of malignan-
cies demonstrate that depletion of the essential amino acid tryptophan 
via induction of the immuno-regulatory enzyme Indoleamine-2,3-
dioxygenase (IDO) serves as an important tumour escape strategy 
and is of prognostical importance. Aim(s): Here we investigate the 
activity of IDO as well as serum levels of tryptophan and respective 
downstream catabolites in a large cohort of NEN patients. Materials 
and Methods: 142 consecutive Caucasian patients (62 male, aged 
60.3 ± 11.9 years) with histologically confirmed NEN were system-
atically analysed in a retrospective blinded endpoint analysis. Patients 
were followed up for a mean period of about 3.9 ± 1.9 years and 
clinical outcome, levels of established biomarkers, and tryptophan 
degradation markers (assessed using tandem mass spectrometry) 
including estimated IDO-activity were recorded. Results: We found 
that baseline serum tryptophan levels were significantly lower and 
IDO-activity was significantly increased in non-survivors. The risk 
for death inclined stepwise and was highest in patients in the upper 
tertile of IDO-activity. Cox-proportional regression models identified 
IDO-activity as independent predictor for death. Conclusion: In this 
retrospective analysis, we observed that baseline activity of the immu-
noregulatory enzyme IDO is significantly increased in non-survivors. 
IDO-activity was identified as an independent predictor for death 
in this cohort of NEN patients. Keywords: IDO-1, Inflammation, 
Tryptophan catabolites, Predictor, Biomarker.

H19

Somatic Variant Detection in Circulating 
Cell-Free Plasma DNA of Patients with 
Pancreatic Neuroendocrine Tumours
Pipinikas C.a, Gutteridge A.a, Forshew T.a, Childs A.a, 
Meyer T.a, Oukrif D.b, Luong T.c, Thirlwell C.a

aUCL Cancer Institute, London, UK; bUniversity College 
London, London, UK; cDepartment of Cellular Pathology, 
Royal Free London NHS, London, UK

Introduction: Cell-free DNA (cfDNA) as a type of ‘liq-
uid biopsy’ represents an attractive alternative to tissue sampling 
for detecting tumour-specific changes (circulating tumour DNA; 
ctDNA). Aim(s): To investigate if pancreatic NETs (PNETs) release 
ctDNA for use in disease monitoring. Materials and Methods: We 
investigated the mutational landscape of 9 PNET tissue samples from 
3 cases using exome sequencing. DNA from matched blood served as 
control. Common mutations in all samples from the same case were 
identified and prioritised for further plasma validation according to 
type of mutation, quality of sequence reads and mutant allele fre-
quency. Results: We identified somatic variants in genes commonly 
mutated in PNETs (ATRX, DAXX, TSC1/2) and novel variants in 
cancer-related genes (e.g. NEBL, NPRL2, CSMD3). Droplet digital 
PCR (ddPCR) was used to validate chosen somatic variants in plasma 
cfDNA from the 3 cases. Positive controls included the same tissue 
DNA used in sequencing while assay background was estimated in 
gDNA from healthy donors. The same tissue somatic variants were 
detected in ctDNA from cases 1 (NEBL) and 3 (DAXX). The number 
of mutant copies/mL of plasma was 27 and 61-68 copies, respectively. 
TSC1 and NPRL2 variants found in tissue DNA from case 2 were 
not detected in plasma. Conclusion: This proof-of-concept analy-
sis demonstrates that ctDNA from PNET patients can be detected in 
blood and warrants further investigation using multiple samples to 
study how ctDNA levels alter during treatment and clinical follow up. 
Keywords: ctDNA, PNET.
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In patients with NET, NETest and CgA were elevated in 85% and 
46% respectively (p < 0.001). Neither differentiated between G1 and 
G2. In NPD median NETest was 33% (7–93%) and in PD 80% (13–
93%) (p < 0.001). Median CgA in NPD was 75 μg/l (12–13950) and 
260 μg/l (33–44150) in PD (p < 0.001). Identification of progression 
by ROC AUC analysis was NETest: 0.81 ± 0.04 and CgA 0.69 ± 0.05 
(p = 0.05). Conclusion: The NETest was validated in an indepen-
dent, blinded Dutch cohort and exhibited high sensitivity (82%) and 
specificity (95%). NETest is significantly higher in PD as compared 
to NPD. NETest better predicts disease activity than CgA (p = 0.05). 
Keywords: NETest, CgA, PCR, Progressive disease.

H23

iFiT: An Integrative Bioinformatics Platform 
for Biomarker and Target Discovery. A Case 
Study in Neuroendocrine Tumors
Tourlet S.a, Scaerou F.a, Martin A.a, Thiagalingam A.b, 
Paty I.a, Naudin L.a, Harris P.c

aIPSEN INNOVATION, Les Ulis, France, bIpsen Bioscience, 
Inc., Cambridge, USA, cIPSEN Developments Ltd., Slough/
Oxford, UK 

Introduction: iFiT (Ipsen Focused-on-new bIological enTities 
and biomarkers) is a Bioinformatics platform integrating systems 
biology functionalities together with semantic & logic-based artificial 
intelligence within a high-scale computing environment. Aim(s): Key 
applications are the discovery of potential therapeutic targets as well 
as the identification of patient stratification candidate biomarkers. 
Materials and Methods: Given the limited OMICs characteriza-
tion of neuroendocrine tumors, the identification of driver genes and 
pathways is challenging: To help circumvent this paucity of molecular 
information, iFiT was built on the postulate that co-expressed genes 
participate in the same biological processes. Furthermore, we fed the 
platform with curated heterogeneous datasets, pre-clinical and clini-
cal, including molecular and phenotypic information. We focused our 
search on drugable GPCRs and microRNAs involved in mechanisms 
such as pancreas islet cells lineage, differentiation, multiplication and 
hormone secretion. Results: As a result, we identified 42 GPCRs 
and 10 microRNAs, including well-known NETs-associated genes 
such as SSTR2 and DRD2. iFiT predicted the driver role of SSTR2 in 
both proliferation and secretion before the release of the CLARINET 
study (ESMO 2013). Remarkably, 90% of candidate genes were vali-
dated on tumor tissues from 40 GEP-NET patients. Conclusion: In 
conclusion, iFiT achieves an excellent detection rate, and is proving 
suitable to uncover hidden information and mine translational knowl-
edge in NET. Keywords: Targets iFiT.

H21

The Usefulness of Assessment the Serum 
Concentrations of Vascular Endothelial 
Growth Factor (VEGF) and Its Soluble 
Receptor Type 2 (VEGFR2) in Patients 
with Neuroendocrine Neoplasm (NEN)
Rosiek V., Kos-Kudła B., Zemczak A.

Division of Endocrinology, Department of Pathophysiology 
and Endocrinology, Silesian Medical University, Katowice, 
Poland 

Introduction: Angiogenesis plays an important role in tumour 
growth and disease progression. VEGF is a angiogenesis-stimulating 
factor. VEGFR2 has antiangiogenic properties. Aim(s): Assessment 
the usefulness of determining VEGF and VEGFR2 serum concentra-
tions in patients with NEN. Materials and Methods: The study 
included 82 patients with NEN: 48 women aged 57,17± 12,11 years 
and 34 men aged 59,56 ± 13,06 years. The control group consisted of 
48 healthy sex- and age-matched cases. VEGF and VEGFR2 serum 
concentrations were mesured using the ELISA method with R&D 
Systems kits. Results: VEGF serum levels were significantly higher 
in patients with NEN, as compared to the control group. The con-
centrations of VEGF but not VEGFR2 were associated with III and 
IV clinical stages of the disease (TNM Classification). Significantly 
higher levels of VEGF in poorly differentiated NEC were found. 
Conclusion: VEGF may be useful in biochemical diagnosis as 
a marker for differentiating patients with NEN according to clini-
cal stage and histological grade. Keywords: Neuroendocrine neo-
plasms, VEGF, VEGFR2.

H22

Validation of a Blood Neuroendocrine Tumor 
Gene Signature, the NETest, in a Netherlands 
NET Cohort
Tesselaar M.a, Korse T.a, Kidd M.b, Verbeek W.a, 
Drozdov I.b, Modlin I.b

aNetherlands Cancer Institute, Amsterdam, Netherlands; 
bWren Laboratories, Branford CT, USA 

Introduction: The CgA has limitations as a monoanalyte bio-
marker. The introduction of a PCR-based multi-analyte analysis of 
51 genes (NETest) has been proposed as more accurate. Aim(s): We 
evaluated the NETest and CgA in a Dutch cohort and evaluated diag-
nosis and prediction of disease status. Materials and Methods: 20 
healthy volunteers and 133 patients with NET were included. G1: n = 
100, G2: n = 33; positive Octreoscan: n = 104; non-progressive disease 
(NPD): n = 84, progressive disease (PD): n = 49. Transcripts assess-
ment-real-time PCR (ULN: 14%) and CgA-Kryptor (ULN: 100 μg/l) 
were measured. Mann-Whitney tests and ROC-statistics were used. 
Values expressed as median (range). Results: Median NETest scores 
were for controls 10% (0–27%) and in NETs 33% (7–93%) with a 
discrete bimodal distribution. NETest of 24% had 95% specificity 
and 82% sensitivity for NETs vs. controls (ROC AUC: 0.94 ± 0.02). 
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expression of Inhibitor of apoptosis protein (IAP) family members 
survivin and XIAP in MTC specimen. Materials and Methods: 
Tissue microarrays were constructed from MTC tissue specimens of 
79 patients who underwent curative surgery for MTC between 1986 
and 2003. The percentage of immunohistochemically positive cells 
and staining intensity of survivin and XIAP was evaluated by using 
immunoreactivity score (IRS). Results: In contrast to MTC tissue 
specimen, normal thyroid tissue stained negatively for survivin or 
XIAP. Overexpression of survivin or XIAP was significantly asso-
ciated with an advanced T-stage and metastatic disease. In addition, 
expression of survivin strongly correlated with serum calcitonin 
levels. Interestingly, XIAP was highly expressed in patients with 
sporadic MTC. Importantly, multivariate Cox regression analysis 
demonstrated that overexpression of both IAPs correlated with a poor 
prognostic outcome. Conclusion: This study provides first evidence 
that survivin and XIAP are valuable biomarkers in patients with 
progressive and metastatic MTC disease. Keywords: MTC, IAP, 
Survivin, XIAP.

H26

Expressions of CK19 and CD117 in Hepatic 
Metastatic Pancreatic Nonfunctional 
Neuroendocrine Neoplasms
Xin B., Lou W., Ji Y., Xie Y., Xu X.

Zhongshan Hospital, Fudan University, Shanghai, China 

Introduction: The expressions of CK19 and CD117 in pancre-
atic neoruendocrine neoplasms were considered dismal prognostic 
factors in some studies, but inconsistent in others. Aim(s): To deter-
mine the expressions of CK19 and CD117 in hepatic neuroendocrine 
lesions. Materials and Methods: A total of 22 patients with pan-
creatic neoruendocrine neoplasms with liver metastases underwent 
hepatectomy in our center from June 2005 to April 2015. The tissue 
microarray of 22 surgical samples was manufactured. Results: This 
cohort contains 12 males and 10 females. The mean age was 54.59 
years old. Single-lobe was involved for 31.8% patients, and the others 
were bi-lobe lesions. All the patients underwent pancreatectomy and 
hepatic cytoreduction. According to the WHO standard, G1, G2 and 
G3 accounted for 4.5%, 72.7% and 22.7%, respectively. The mean 
Ki-67 index was 13.71%. The percentage of lymph node metastases 
was 22.7%. All samples of normal control group were negative for 
CK19 and CD117. The positive expression rates of CK19 and CD117 
in observe group were 86.4% and 0%, respectively. The mean follow-
up time was 34.5-mo and the median overall survival time was 12.89-
mo. The expressions of CK19 and CD117 were not correlated with 
their survival. Ki-67 index >20%, higher grades and poor differentia-
tion were dismal predictors (P < 0.05). Conclusion: The expression 
rate of CK19 in hepatic metastatic pancreatic neuroendocrine lesions 
was high, but its expression did not influence their survival. No 
expression of CD117 was found. Keywords: CK19, CD117, pNEN, 
LM, TMA.

H24

Biomarker and Target Identification in 
GEP-NET: From in Silico Prediction to 
Validation on Patient Tissues
Tourlet S.a, Gentien D.b, Bauchet A.L.a, Nicolas A.b, 
Blachon J.L.a, Meseure D.b, Pierron V.a, Albaud B.b, 
Schmidlin F.a, Laurenty A.P.c, Mitry E.d, Harris P.e, 
Lièvre A.d, Cacheux W.d, Plas P.a

aIpsen, Les Ulis, France; bInstitut Curie, Paris, France; 
cInstitut Claudius-Rigaud, Toulouse, France; dInstitut Curie, 
Saint-Cloud, France; eIpsen, Slough, UK 

Introduction: Gastroenteropancreatic neuroendocrine tumors 
(GEP-NETs) are a heterogeneous group of tumors. Somatostatin 
agonist treatment has a key role in the management of GEP-NET. 
However, the prognosis of these tumors varies between individuals. 
There is, therefore, a need to identify novel prognostic and predictive 
biomarkers of therapeutic efficacy, as well as to propose novel ther-
apeutic strategies. Aim(s): To optimize this approach, we adopted 
a strategy that uses a curated biological knowledge source coupled 
with a proprietary data mining methodology (iFit) followed by wet 
lab experiments. In this poster, we highlight some of the results of the 
experimental validation. Materials and Methods: We selected 10 
miRs and 42 mRNAs coding for G protein coupled receptors (GPCRs) 
that were identified with iFiT, for evaluation in tumor functioning or 
not from 40 metastatic or not patients (20 pancreatic NET and 20 ileal 
NET). The nanostring® platform was used for miRNAs and mRNAs 
analysis and immunohistochemistry was carried out for 11 GPCRs. 
Results: 90% of the in silico predictions were verified. We observed 
a significantly higher SSTR2 expression (p = 0.034) in non-function-
ing tumors. In contrast, DRD2 was found to be significantly more 
expressed in metastatic patients (p = 0.009). Conclusion: Taken 
together these results suggest that targeting SSTR2 and DRD2 might 
be a promising strategy for the treatment of NETs expressing both 
receptors. Interestingly, our study confirmed that miRNA-196 could 
be a marker of metastatic patients. Keywords: GPCR, miR.

H25

In vivo Expression of Survivin and XIAP in 
Medullary Thyroid Carcimoma
Werner T.A.a, Riemer J.C.b, Dizdar L.a, Wolf A.a, 
Cupisti K.a, Knoefel W.T.a, Krieg A.a

aDepartment of Surgery (A), University Hospital 
Düsseldorf, Düsseldorf, Germany; bInstitute of Pathology, 
University Hospital Düsseldorf, Düsseldorf, Germany 

Introduction: Medullary thyroid carcinoma (MTC) accounts 
for approximately 5% of all thyroid malignancies. Although surgery 
remains the first line therapy with curative intention, for advanced 
MTC current chemotherapeutic regimes do not provide promising 
results. Consequently, the identification of biologically relevant bio-
markers that are associated with MTC progression may provide novel 
therapeutic targets. Aim(s): Aim of this study was to analyze the 
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ate and poor differentiation were 31%, 31% and 37.8, respectively. 
The incidence of loss of ATRX or DAXX was 31%, the other 69% 
samples were positive expressions of both ATRX and DAXX. The 
positive expression rates of p53, CK19, CD117, mTOR and cyclin 
D1 were 65.5%, 75.9%, 6.9%, 65.5% and 17.2%, respectively. Ki-67 
index ≥10%, high grade and poor differentiation lesions were dis-
mal prognostic factors (p < 0.05). No immunohistochemical expres-
sions of TMA were correlated with their prognosis. One patient with 
loss of ATRX was diagnosed metastases from the pancreas recently. 
Conclusion: According to analyze the abnormal immunohistochem-
ical expressions in hepatic lesions maybe helpful to search for the 
origins. Keywords: IHC, TMA, LM, NEN.

H29

Expression and Clinical Significance of 
Alpha-Internexin in Gastroenteropancreatic 
Neuroendocrine Neoplasm
Yuhong W.a, Yuan-Jia C.b, Minhu C.a, Jie C.a

aDepartment of Gastroenterology, the First Affiliated 
Hospital, Sun Yat-Sen University, Guangzhou, China; 
bDepartment of Gastroenterology, Peking Union Medical 
College Hospital, Beijing, China

Introduction: Alpha-internexin is a 66-kDa neuronal intermedi-
ate filament protein, data on its role in gastroenteropancreatic neuro-
endocrine neoplasm (GEP-NEN) are limited. Aim(s): To explore the 
expression and the epigenetic regulation mechanism of α-internexin 
in GEP-NEN and investigate its clinical significance. Materials 
and Methods: α-internexin was detected by immunohistochem-
istry in 286 GEP-NEN specimens. The methylation of α-internexin 
promoter was evaluated by bisulfite genomic sequencing. Results: 
The positive expression rate of α-internexin in GEP-NEN was 26.6%, 
while the reduced/loss of expression rate was 73.4%. Reduced/loss 
of α-internexin was significantly different at different sites of gastro-
intestinal NEN (P < 0.001), and much higher in poorly differentiated 
G3 or metastases tumors (P < 0.001). KM survival curves showed that 
patients with reduced/loss of α-internexin had significantly shorter 
survival (P < 0.001). The median methylation degree of α-internexin 
promoter was 66.0% in 116 tissues. Hyper-methylation of the pro-
moter was not correlated with the loss expression of α-internexin 
(P = 0.525). Conclusion: The expression of α-internexin was 
highly heterogenous in different sites of GEP-NEN. The reduced/
loss of α-internexin was significantly related to the malignant bio-
logical behavior of GEP-NEN. Hyper-methylation of gene pro-
moter may be not an important epigenetic regulation mechanis of 
reduced/loss of α-internexin expression in GEP-NEN. Keywords: 
Gastroenteropancreatic neuroendocrine neoplasm, Alpha-internexin, 
Prognosis, Methylation.

H27

Expressions of ATRX and DAXX in Hepatic 
Metastatic Pancreatic Nonfunctional 
Neuroendocrine Neoplasms
Xin B., Lou W., Ji Y., Xie Y., Xu X.

Zhongshan Hospital, Fudan University, Shanghai, China 

Introduction: Loss of ATRX or DAXX is common in well-dif-
ferentiated pancreatic neuroendocrine neoplasms, and is correlated 
with higher tumor stage and shorter survival time. Aim(s): To deter-
mine the incidence of the loss of ATRX or DAXX in hepatic meta-
static pancreatic neuroendocrine lesions. Materials and Methods: 
We collected 22 patients who underwent partial hepatectomy in our 
center from June 2005 to April 2015, and manufactured tissue micro-
array with their samples. Results: Of those 22 hepatic samples, 5 
samples were well-differentiated G3 lesions, and the other 17 samples 
were well-differentiated G1/G2 lesions. For those 17 patients: 8 were 
males and 9 were females; the mean age was 51.94 years old; single-
lobe was involved for 35.3% patients, and the others were bi-lobe 
lesions; according to the WHO criteria, G1, G2 accounted for 11.8%, 
88.2%, respectively; the mean Ki-67 index was 13.71%; the percent-
age of lymph node metastases was 17.6%; the mean follow-up time 
was 38.7-mo, the median overall survival time was 21.07-mo. Overall, 
the incidence of loss of ATRX or DAXX was 76.5%. Meanwhile, the 
percentages of loss of ATRX, DAXX, ATRX and DAXX were 64.7%, 
47.1 and 35.3%, respectively. Our data did not demonstrate that loss 
of ATRX or DAXX was correlated with their survival. Conclusion: 
Loss of ATRX or DAXX was frequent in hepatic metastatic pancre-
atic neuroendocrine neoplasms. This event could further indicate that 
loss of ATRX or DAXX was correlated with disease progression of 
those patients. Keywords: ATRX, DAXX, Hepatic lesion, pNEN, 
TMA.

H28

Immunohistochemical Expressions in 
Hepatic Nonfunctional Neuroendocrine 
Neoplasms with Unknown Origins
Xin B., Lou W., Ji Y., Xie Y., Xu X.

Zhongshan Hospital, Fudan University, Shanghai, China 

Introduction: Liver metastasis is common in neuroendocrine 
neoplasms, but many patients could not reveal their origins during 
their career. Aim(s): To determine the immunohistochemical expres-
sions in those hepatic neuroendocrine lesions with unknown origins 
and explore if they can help us to sreach for the primary lesions. 
Materials and Methods: The samples of 29 patients who under-
went hepatectomy in our center from June 2005 to June 2014 were 
collected, and the tissue microarray were manufactured. Results: 
This cohort contains 15 males and 14 females. The mean age was 
59.79 years old. Single-lobe was involved in 75.9% patients, and the 
others were bi-lobe lesions. According to the WHO criteria, G1, G2 
and G3 accounted for 17.2%, 34.5% and 48.3%, respectively. The 
mean Ki-67 index was 24.32%. The percentages of well, intermedi-
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ommended participation in prospective screening programs at expert 
centers. Ga68-DOTATOC-PET-CT is an increasingly used very sensi-
tive imaging technique for GEP-NENs. Aim(s): Aim of the present 
study was to evaluate the role of Ga68-DOTATOC-PET-CT in rou-
tine screening of MEN1. Materials and Methods: In addition to 
established imaging techniques (CT thorax, MRI abdomen and brain, 
endoscopic ultrasonography (EUS), ultrasound of the neck) Ga68-
DOTATOC-PET-CT was performed in all MEN1 patients undergoing 
regular screening in our hospital between January 2014 and September 
2015. Findings were documented in a prospective database. Results: 
33 MEN1 patients underwent screening. Ga68-DOTATOC-PET-CT 
detected 59 NENs in 27 of the33 patients. MRI of the abdomen and 
EUS detected 112 NENs in 31 of the 33 patients. 47% of the NEN 
found by established imaging techniques were missed by DOTATOC-
PET-CT. The sensitivity of Ga68 PET/CT for NENs exceeding 
20 mm was 100%. In one patient (3%) Ga68-DOTATOC-PET-CT 
detected a therapeutically relevant ileum-NET that was missed by the 
other imaging techniques. Conclusion: Ga68-DOTATOC-PET-CT 
may be of additional use, especially for the detection of NENs outside 
the primary target organs of MEN1. However, in regard of its expense 
and radiation its routine use for screening does not seem justified. 
Keywords: MEN1, GA68-DOTATOC-PET, Screening.

I3

The Role of 68Ga-DOTA-NOC PET in 
Evaluating Neuroendocrine Tumors: 
Real-World Experience from Single 
Lebanese Institution
Assi R.a, Shamseddine A.a, Jreige M.b, Mukherji D.a, 
Abou Said R.c, Ibrahim T.b, Haddad M.c, Haidar M.a

aAmerican University of Beirut Medical Center, Beirut, 
Lebanon; bHotel Dieu de France, Beirut, Lebanon; cMount 
Lebanon Hospital, Beirut, Lebanon 

Introduction: Functional imaging with somatostatin analogues 
have been commonly used in NETs. Aim(s): To assess the role of 
68Ga-DOTA-NOC PET-CT as a primary diagnostic tool for stag-
ing and follow-up of NETs. Materials and Methods: This is a 
retrospective study performed between 2010 and 2015, including 
patients having done PET for reasons related to NET:clinical, biologi-
cal or radiological suspicion; staging; follow up of a primary tumor. 
Results: 129 patients were included. 68 (52.7%) were males with 
a median age at diagnosis of 54 (range3–88). 36 patients presented 
for primary detection: 19 presenting with clinical suspicion of NET, 
3 with biological suspicion of NET, and 14 with a suspicious lesion 
discovered on another imaging modality. The most common indi-
cation was typical carcinoid syndrome (n = 12). PET was indicated 
mainly for staging (43.4%), followed by detection (27.9% based on 
clinical, radiologic or biologic suspicion 52.8%, 38.9% and 8.3% 
respectively), then by follow up (21.7%) and finally search for a pri-
mary (7%). Results based on histology were used as gold standard for 
diagnosis in 57% of patients and the remaining on the basis of follow 
up. Sensitivity, specificity, NPV and PP of PET were 87.1%, 97.7%, 
79.6% and 98.7% respectively for the totality of the sample. Accuracy 
was measured using the ROC curve analysis with an AUC = 0.924 

 Imaging (Radiology, Nuclear 
Medicine, Endoscopy)

I1

Interim Results on the Influence of 
Lanreotide on Uptake of [68Ga]-DOTATATE 
in Patients with Metastatic or Unresectable 
NET: No Evidence for Discontinuation of 
Lanreotide before [68Ga]-DOTATATE PET/CT
Aalbersberg E., Saveur L., Tesselaar M., Stokkel M.

Antoni van Leeuwenhoek Hospital (NKI-AVL), Amsterdam, 
The Netherlands 

Introduction: Somatostatin receptor imaging with [68Ga]-
DOTATATE PET/CT has become common practice in patients with 
NET. Current guidelines recommend discontinuing treatment with 
SSAs before obtaining a [68Ga]-DOTATATE PET/CT scan. The 
assumption is that unlabeled somatostatin may lower the detectability 
of lesions. Aim(s): To investigate the influence of lanreotide on the 
uptake of [68Ga]-DOTATATE in tumor- and normal tissue. Materials 
and Methods: 34 patients with metastatic/unresectable NET being 
treated with lanreotide and scheduled for [68Ga]-DOTATATE PET/
CT are included. The PET/CT scan is made on the day before and 
the day after lanreotide injection in each patient. [68Ga]-DOTATATE 
uptake in the primary tumor, metastases, and normal tissue are quanti-
fied (SUVmax, mean, peak). Results: 17/34 patients were included 
up to 11–2015. No difference was seen in the uptake of [68Ga]-
DOTATATE in tumor lesions, neither in primary tumors nor metastatic 
lesions, before or after injection of lanreotide. This was observed in all 
metastatic sites investigated. In normal tissue, the uptake of [68Ga]-
DOTATATE in spleen, liver, and thyroid gland were significantly 
lower after injection of lanreotide. Conclusion: The administration 
of lanreotide does not alter the uptake of [68Ga]-DOTATATE in tumor 
lesions, but lowers physiological uptake in the liver, spleen, and thyroid 
gland. This contradicts the guidelines for [68Ga]-DOTATATE PET/CT 
imaging and suggests that cold somatostatin does not negatively affect 
somatostatin imaging. Keywords: Dotatate. Supported by Ipsen. 

I2

The Role of Ga68-DOTATOC-PET-CT in 
Routine Screening of Multiple Endocrine 
Neoplasia Type 1
Albers M.B., Lopez C., Manoharan J., Bartsch D.K.

Department of Visceral, Thoracic and Vascular Surgery, 
Philipps University of Marburg, Marburg, Germany 

Introduction: Multiple endocrine neoplasia type 1 is a tumor 
syndrome characterized by NENs of the pancreas, duodenum, para-
thyroid, pituitary, adrenal, thymus and bronchi. Gene carriers are rec-
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I5

Dual 18F-Fluorodeoxyglucose/68Gallium 
DOTATATE (FDG/DOTA) PET Predicts Overall 
Survival in Neuroendocrine Tumours (NET)
Chan D., Bailey D., Schembri G., Bernard E., Hsiao E., 
Barnes T., Diakos C., Clarke S., Khasraw M., Samra J., 
Roach P., Pavlakis N.

Royal North Shore Hospital, St. Leonards, Australia 

Introduction: 68Ga-DOTATATE (DOTA) and FDG PET have 
been utilised in NETs to aid diagnosis, prognostication and guide 
management. FDG PET avidity is associated with poor progno-
sis, but the prognostic significance of dual FDG/DOTA grading has 
not been explored. Aim(s): We investigated the prognostic value 
of a novel FDG/DOTA grading scheme in patients with metastatic 
NETs. Materials and Methods: We identified patients with histo-
logically diagnosed NET, who had both FDG and DOTA PET scans 
within 31 days of each other. A novel scoring scheme (NETPET) was 
developed. Two experienced nuclear medicine physicians scored the 
scans based on FDG avidity, DOTA avidity and relative concordance/
discordant sites. Paired scans were scored from 1 (DOTA+, FDG–
disease) to 5 (FDG+, DOTA– disease). The prognostic impact of 
NETPET score on overall survival (OS) was assessed. Results: 73 
patients (median age 60 years, 35% female; 17 Grade 1, 32 Grade 
2, 16 Grade 3, 8 unknown) were eligible for inclusion, with median 
follow-up 12 months for patients still alive. When scores were con-
sidered as three groups (1 – DOTA+FDG–, 2–4 – DOTA+FDG+, 5 – 
DOTA–FDG+), increased NETPET score was associated with poorer 
overall survival (median OS for NETPET score 1: Not reached,2–4: 
32 months, 5: 10 months; p = 0.0011, log-rank test). Increasing his-
tological grade was also associated with poorer overall survival (p = 
0.0081). Conclusion: NETPET grade correlates strongly with prog-
nosis, with increasing FDG positivity/DOTA negativity predicting for 
poorer overall survival. Keywords: PET, Prognosis.

I6

Staging in Small Bowel Neuroendocrine 
Tumours: Roles and Shortcomings
Clift A.a, Faiz O.b, Al-Nahhas A.a, Bockisch A.c, 
Liedke M.O.d, Schloericke E.d, Wasan H.a, Martin J.a, 
Malczewska A.e, Ziprin P.a, Moorthy K.a, Frilling A.a

aImperial College London, London, UK; bSt. Marks 
Hospital, London, UK; cUniversity Hospital Essen, 
Essen, Germany; dWestkuesten Klinikum Heide, Heide, 
Germany; e1. Department of Surgery and Cancer, Imperial 
College London, 2. Department of Pathophysiology and 
Endocrinology, Medical University of Silesia, Katowice, 
Poland 

Introduction: Small bowel neuroendocrine tumours (SB 
NETs) frequently present with lymph node and/or distant metasta-
ses. Aim(s): To review the role of staging in 84 surgically treated 
SB NET patients, comparing yields of various imaging modali-

(CI: 0.874–0.974). Conclusion: 68Ga-DOTA-NOC PET is a highly 
sensitive and specific test for NETs. These results support its use as 
a primary diagnostic modality when evaluating NETs. Keywords: 
NET, Gallium PET.

I4

Staging of Neuroendocrine Tumors: Value of 
Hybrid Imaging With 111In-Pentetreotide
Ben Sellem D.a, Khamla E.b, Ben Slimene M.F.a

aBiophysics and Nuclear Medicine Department, Salah 
Azaiez Institut, Tunis, Tunisie; bLaboratory of Biophysics 
and Medical Technology, Higher Institute of Medical 
Technology of Tunis, University of Tunis El Manar, Tunis, 
Tunisia

Introduction: Neuroendocrine tumors (NET) are rare and can 
occur anywhere in the body. Ninety-eight percent of these tumors 
express the type 2 of somatostatin receptors, making possible the 
functional imaging of NET. 111In-labelled pentetreotide specifically 
binds to somatostatin receptors, with particular affinity to subtypes 
2 and 5. Aim(s): The purpose is to show the value of Somatostatin 
Receptor Scintigraphy (SRS) with hybrid imaging in the management 
of NET. Materials and Methods: 49 patients (25 males and 24 
female) aged 50.6 ± 14.3 years (16 to 78 years, median age 54 years) 
underwent 52 SRS. Indications were as follows, search for a primitive 
and staging in 23 cases (44.2%), preoperative with known primitive 
in 16 cases (30.8%) and post operative in 13 cases (25%). Results: 
In search for a primitive and staging, SRS was negative in three cases, 
diagnosed the primitive in 12 cases in whom 10 metastases were diag-
nosed. It failed to determine the primitive in 8 cases but established 
lesions cartography among theses latter’s. Among the 16 patients with 
primary known lesions, SRS revealed abnormal radiotracer uptake in 
12 patients with 10 metastatic sites, and was negative in 4 patients, 
in whom 2 metastatic sites were revealed. Post operative evaluation 
was negative in 8 patients and positive in 5 patients (with 3 distant 
metastases, one lymphatic node metastasis and one residual tumor 
site). Conclusion: SRS imaging with 111In-pentetreotide plays an 
important role in the diagnosis and the staging of patients with NET. 
Keywords: Neuroendocrine tumor.
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Student’s T/ANOVA test. P values <0.05 were considered statistically 
significant. Results: Ill-defined margins, local infiltration, vascular 
involvement and liver metastases were significantly more common 
among G2-3 PanNENs compared to G1 tumors. G1 tumors were sig-
nificantly smaller than G2-3 tumors (22.8 vs. 38.1 mm, p = 0.016); 
the mean ADC value was significantly lower among G2-3 tumors 
as compared to G1 tumors (1.03 ± 0.3 vs. 1.38 ± 0.6, p = 0.010). 
Conclusion: MR features of PanNENs vary according to their histo-
logical grade; MR imaging including DWI can differentiate G1 from 
G2-3 PanNENs. Keywords: Pancreas, Neuroendocrine neoplasms, 
Magnetic resonance imaging, Diffusion-weighted imaging.

I8

Small and Large Incidental 
Non-Hyperfunctioning Pancreatic 
Neuroendocrine Tumors: Spectrum of 
Magnetic Resonance Imaging Features
De Robertis R.a, D‘Onofrio M.b, Butturini G.c, 
Tinazzi Martini P.a, Paiella S.d, Malpaga A.d, Miotto M.d, 
Ortolani S.e, Cingarlini S.e, Regi P.c, Girelli R.c, Tortora G.e, 
Bassi C.d, Pederzoli P.c, Scarpa A.f

aDepartment of Radiology, Casa di cura Pederzoli, 
Peschiera del Garda, Italy; bDepartment of Radiology, 
ENETS Center of Excellence, G.B. Rossi Hospital – 
University of Verona, Verona, Italy; cDepartment of 
Pancreatic Surgery, Casa di cura Pederzoli, Peschiera del 
Garda, Italy; dDepartment of Pancreatic Surgery, ENETS 
Center of Excellence, G.B. Rossi Hospital – University of 
Verona, Verona, Italy; eDepartment of Oncology, ENETS 
Center of Excellence, G.B. Rossi Hospital – University of 
Verona, Verona, Italy; fDepartment of Pathology, ENETS 
Center of Excellence, G.B. Rossi Hospital – University of 
Verona, Verona, Italy 

Introduction: The improvement of imaging techniques sig-
nificantly increased the detection of small incidental non-hyperfunc-
tioning pancreatic neuroendocrine neoplasms (NF-PanNENs). Most 
NF-PanNENs <2 cm are likely benign lesions and a non-operative 
approach could be advocated in selected cases for these lesions. 
Aim(s): To analyze and compare magnetic resonance (MR) imag-
ing features of incidental NF-PanNENs according to their size. 
Materials and Methods: MR examinations of 23 patients with 
incidental, histologically-proven PanNENs were retrospectively eval-
uated. Qualitative and quantitative MR features were analyzed and 
compared between small (<2 cm) and large (>2 cm) NF-PanNENs. 
Results: Fourteen small NF-PanNENs (mean size, 14.1 mm) and 
19 large tumors (mean size, 40.9 mm) were included in this study. 
The percentage of G2/3 tumors was significantly higher among 
large NF-PanNENs compared to small neoplasms (57.9 vs. 21.4%, 
p = 0.040). Four large NF-PanNENs presented liver metastases at 
diagnosis. The percentage of tumor showing cystic/necrotic features 
on T2-weighted images, inhomogeneous enhancement and hypoen-
hancement during the arterial phase was significantly higher among 
large NF-PanNENs as compared to small tumors (26.3% vs. 0%, 
36.8% vs. 0% and 42% vs. 7%, p = 0.049, 0.012 and 0.030, respec-

ties. We also compared pre-operative imaging with intra-operative 
findings in 20 patients undergoing surgery as the initial treatment. 
Materials and Methods: Retrospective review of our database of 
patients treated at 3 tertiary referral centres. Disease staging incor-
porated morphological (CT, MRI) and functional (68Ga DOTATATE 
PET/CT) modalities, and was tailored to each patient. Results: 
Seventy-eight patients had tumour grade data: 65 (83.3%) had G1, 
11 (14.1%) had G2 and 2 (2.6%) had G3 tumours. Twelve patients 
(14.3%) had multifocal primary tumours. Nine patients (10.7%) 
showed no tumour dissemination; 74 (88.1%) had lymph node metas-
tases and 51 (60.7%) had distant metastases (48 [57.1%] with hepatic 
disease). 68-Ga DOTATATE PET/CT identified at least 1 lesion in 
every patient, and demonstrated additional lesions in 51/80 (63.8%) 
of patients compared to morphological imaging. Pre-operative imag-
ing understaged true disease burden in 14/20 (70%) of patients as dis-
covered intra-operatively. Herein, imaging failed to identify primary 
tumour multifocality (7 patients) and additional hepatic metastases (4 
patients). Conclusion: Currently available imaging heavily under-
stages disease. Meticulous intra-operative exploration is superior to 
any pre-operative staging technique. Keywords: Neuroendocrine, 
Tumour, Staging.

I7

Pancreatic Neuroendocrine Neoplasms: 
Magnetic Resonance Imaging Features and 
Correlation with Their Histological Grade
De Robertis R.a, D‘Onofrio M.b, Ortolani S.c, 
Tinazzi Martini P.a, Cingarlini S.c, Butturini G.d, 
Gobbo S.e, Capelli P.f, Girelli R.d, Regi P.d, Bassi C.g, 
Tortora G.c, Pederzoli P.d, Scarpa A.f

aDepartment of Radiology, Casa di cura Pederzoli, 
Peschiera del Garda, Italy; bDepartment of Radiology, 
ENETS Center of Excellence, G.B. Rossi Hospital – 
University of Verona, Verona, Italy; cDepartment of 
Oncology, ENETS Center of Excellence, G.B. Rossi 
Hospital – University of Verona, Verona, Italy; dDepartment 
of Pancreatic Surgery, Casa di cura Pederzoli, Peschiera 
del Garda, Italy; eDepartment of Pathology, Casa di 
cura Pederzoli, Peschiera del Garda, Italy; fDepartment 
of Pathology, ENETS Center of Excellence, G.B. Rossi 
Hospital – University of Verona, Verona, Italy; gDepartment 
of Pancreatic Surgery, ENETS Center of Excellence, G.B. 
Rossi Hospital – University of Verona, Verona, Italy 

Introduction: Pancreatic neuroendocrine neoplasms (PanNENs) 
have different biological behavior and prognosis according to their 
histological grade. At present, few data are available regarding the 
value of imaging techniques in predicting the grade of PanNENs. 
Aim(s): To describe magnetic resonance (MR) imaging features 
including diffusion-weighted imaging (DWI) of PanNENs according 
to their histological grade. Materials and Methods: Preoperative 
MR examinations of 50 PanNEN patients were retrospectively 
reviewed. Qualitative and quantitative MR features were evaluated 
by two radiologists by consensus. All MR features were compared 
between histological grades using chi-square/Fisher’s exact test and 
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I10

Emergency Therapy for Liver Metastases 
from Advanced VIPoma: Surgery or 
Transarterial Chemoembolization
Dréanic J.a, Lepère C.b, Mostafa E.H.c, Gouya H.d, 
Rougier P.b, Coriat R.a

aDepartment of Gastroenterology and Endoscopy, Hôpital 
Cochin, Université Paris Descartes, Sorbonne Paris Cité, 
Faculté de Médecine, AP-HP, Paris, France; bDepartment of 
Digestive Oncology, Hôpital Européen Georges Pompidou, 
Université Paris Descartes, Sorbonne Paris Cité, Faculté de 
Médecine, AP-HP, Paris, France; cDepartment of Radiology, 
Hôpital Ambroise Paré, Université Paris Ouest Versailles, 
AP-HP, Boulogne, France; dDepartment of Radiology, 
Hôpital Cochin, Université Paris Descartes, Sorbonne Paris 
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Introduction: VIPoma is a rare neuroendocrine tumor (NET) 
with a high potential to develop hepatic metastases and poor prog-
nosis. The primitive tumor is non-symptomatic and usually local-
ized within the pancreas. Liver metastasis drove the prognosis and 
induced profuse watery diarrhea or renal failure. Aim(s): We herein 
present severe renal failure or diarrhea in 2 patients hospitalized in 
intensive care justifying emergency treatment of liver metastasis. 
Materials and Methods: Two patients experienced severe diar-
rhea due to a hyper secretion of vasoactive intestinal peptide (VIP) 
from liver metastasis released into the blood circulation. Results: 
Therapeutic management was discussed and liver transarterial che-
moembolization (TACE) was performed with chemotherapy-loaded 
embospheres, which causes necrosis of tumor lesions. TACE permit-
ted to control the hormonal syndrome and made patients eligible for 
curative surgery. Tumor necrosis occurred and VIP levels collapsed. 
Surgery was performed in one of the 2 cases after TACE and patient 
was considered in remission. They were still alive after 3-years fol-
low up. Conclusion: TACE is feasible and appeared as an effective 
emergency treatment in patients with a VIP hormonal syndrome due 
to liver metastases. Despite the biological disorder due to the hor-
monal secretion, an aggressive approach is warranted in VIP liver 
metastasis. Keywords: VIPoma, hepatectomy, Trans arterial chemo 
embolization (tace), Neuroendocrine tumors (net), Vasoactive intesti-
nal peptide (vip), Systemic chemotherapy.

tively). Conclusion: Cystic/necrotic areas, inhomogeneous enhance-
ment and arterial phase hypoenhancement are more frequent in large 
NF-PanNENs as compared to small NF-PanNENs. Keywords: 
Pancreas, Neuroendocrine neoplasms, Magnetic resonance imaging.

I9

Molecular Imaging of Late Somatostatin 
Receptor–Positive Metastases of Renal Cell 
Carcinoma in the Pancreas by Radiolabeled 
111In SRS Octreotide Scan: A Rare 
Differential Diagnosis to Multiple Primary 
Pancreatic Neuroendocrine Tumors
Dimitriadis G., Davies L., Randeva H.S., Weickert M.O.

The Arden NET CoE, WISDEM Centre, University Hospital 
of Coventry and Warwickshire, UHCW NHS Trust, 
Coventry, UK 

Introduction: Somatostatin-Receptor Scintigraphy (SRS) has a 
sensitivity and specificity for pancreatic NETs (pNETs) of 90 and 80% 
respectively. SRS is indicated as first staging procedure and one of the 
most sensitive imaging modalities for well-differentiated neuroendo-
crine tumors, based on imaging of somatostatin receptors (SSRTs). 
Aim(s): To report 111In SRS scan ability in detecting lesions of 
RCC origin. Materials and Methods: A radiolabeled 111In SRS 
scan was used. Results: Herein we report the case of a 45-year-old 
Caucasian lady with a previous history of left partial nephrectomy in 
2005 for a G2 pT1b RCC, who presented with multifocal pancreatic 
disease and mediastinal and, perihilar lymphadenopathy 9 years later. 
Initial investigations with a 111In SRS scan detected strongly SSTR-
positive pancreatic lesions which after biopsy histologically turned 
out to be ultra-late metastases of RCC (+ CD10 and +PAX-8, – CD56, 
CgA and synaptophysin). Given that the pancreatic lesions where ini-
tially deemed to be secondary to a pNET, the patient was offered a 
trial of long acting Somatostatin Analogs (SSAs) that were ultimately 
discontinued following histology report. Conclusion: Considering 
the somewhat surprising finding in the biopsy, a literature search in 
PubMed was performed, to discover limited reports of octreotide 
positive tumors of RCC origin in some cases even dealt with Peptide 
Receptor Radiotherapy (PRRT). This case highlights the spectrum of 
this diagnostic modality and the need for further research in the field. 
Keywords: SRS, pNET, SSRTs, RCC.
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identification of patients at risk of receiving a high renal dose while 
undergoing peptide receptor radionuclide therapy (PRRT). Materials 
and Methods: 26 patients undergoing 177LuDOTA TATE PRRT 
received individual dosimetry via quantitative SPECT for their first 
cycle of treatment. For each patient, the mean renal dose was calcu-
lated and compared to pretherapy 68GaDOTA TATE PET imaging. 
Results: A relationship was found between the kidney absorbed dose 
from the 177LuDOTA TATE PRRT and the ratio of liver counts to 
whole body counts in the pretherapy 68GaDOTA TATE imaging. We 
also observed a weaker relationship between renal dose and glomeru-
lar filtration rate (GFR) before treatment which becomes stronger for 
the group of patients with lower liver uptake (i.e. a small sink effect). 
Conclusion: For routine clinical practice, the derived relationship 
provides a simple method to identify patients at risk of high renal 
dose before undergoing PRRT. While GFR before treatment provides 
some indication of risk of high renal dose, we demonstrate that char-
acterisation of the tumour sink effect in pretherapy 68GaDOTA TATE 
imaging is a stronger determinant of renal risk across a broader range 
of patients. Keywords: Dosimetry, PRRT.

I13

Value of Octreoscan and 18FDG-PET 
for Clinical Prognosis of Patients with 
Neuroendocrine Neoplasms
Gouffon M.a, Prior J.a, Ratib O.b, Krause T.c, Pralong F.a

aLausanne University Hospital, Lausanne, Switzerland; 
bGeneva University Hospital, Geneva, Switzerland; 
cBern University Hospital, Bern, Switzerland 

Introduction: Despite the existence of biological mark-
ers of aggressiveness, the clinical course of gastro-entero-
pancreatic (GEP) neuroendocrine neoplasms (NEN) remains 
difficult to predict. Discrepancies between imaging data generated 
with 111In-pentetreotide scintigraphy (SRS) and 18 F-FDG-PET 
could reflect the degree of cellular de-differentiation. Aim(s): To test 
the overall prognostic value of the combined use of these two imag-
ing modalities. Materials and Methods: NEN patients with both 
types of studies were identified retrospectively from the SwissNET 
database. Disease evolution was correlated with functional imaging 
results. Results: We identified 28 patients with both imaging studies, 
either on the primary tumour site (19/28) or for metastases (28/28). 
Median follow-up was 22 months (range: 1–80). With respect to pri-
mary tumor, 9/19 (47%) patients had a discrepant result, with 5 posi-
tive SRS and negative PET, and 4 negative SRS and positive PET. 
Among these patients, 3/4 (75%) with a positive PET had died at 
follow-up, compared to 0/5 (0%) with a positive SRS. For metastases 
imaging, only 6/28 patients had a discrepant result, thus not allowing 
drawing any definite conclusion. Conclusion: In good accordance 
with what has been described in the literature, these data suggest that 
a discrepancy between 18F-FDG-PET and scintigraphy, with a posi-
tive PET, could be predictive of an adverse outcome. Keywords: 
111in-pentetreotide scintigraphy, 18F-FDG-PET, Prognosis, Clinical 
course.

I11

Biodistribution and Radiation Dosimetry 
of a Novel 18F-Fluoroethyl Triazole [Tyr3] 
Octreotate Analogue for PET Imaging 
Patients with Advanced Neuroendocrine 
Tumours
Dubash S.a, Keat N.b, Mapelli P.a, Twyman F.a, Carroll L.a, 
Kozlowski K.a, Al-Nahhas A.c, Azeem S.b, Huiban M.b, 
Frilling A.d, Sharma R.e, Aboagye E.a

aImperial College, London, UK; bImanova, London, UK; 
cDepartment of Radiology/Nuclear Medicine, Imperial 
College, London, UK; dDepartment of Surgery, Imperial 
College, London, UK; eDepartment of Medicine, Imperial 
College, London, UK 

Introduction: Despite advances, detection and quantification of 
NET activity by imaging remains a challenge. Aim(s): We present 
the first in-man study of 18F-fluoroethyl triazole [Tyr3] octreotate 
(18F-FET-βAG TOCA) in NET patients to evaluate biodistribution, 
dosimetry and safety. Materials and Methods: 18F-FET-βAG 
TOCA was synthesized via the click reaction. Nine patients were 
enrolled into study. Eight patients with sporadic NET and 1 MEN1 
syndrome. Mean age 56 yr (range 35–73 yr) and weight 75.2 kg 
(91.2–66.3 kg). Patients underwent whole body PET-CT multi-bed 
scanning over 4 h and venous blood samples were taken at specific 
intervals to measure 18F radioactivity concentration in blood and 
plasma. Regions of interest were drawn, to derive individual and 
mean organ residence times; effective dose (ED) was calculated with 
OLINDA 1.1. Results: All patients tolerated 18F-FET-βAG TOCA 
with no adverse events. Over 60% parent tracer was present in plasma 
at 60 min. High tracer uptake was observed in tumours (primary and 
metastases). Physiological uptake was seen in pituitary, salivary, thy-
roid and spleen, with low background uptake in liver, an organ where 
metastases commonly occur. Organs receiving highest absorbed dose 
were gallbladder, spleen, stomach, liver, kidneys and bladder. ED 
over all subjects was 0.029 mSv/MBq (SD ± 0.004). Conclusion: 
The favourable safety, imaging and dosimetric profile makes it a 
valuable candidate in staging and management of NETs. Clinical 
studies in an expanded cohort are ongoing to clinically qualify this 
agent. Keywords: PET.

I12

Pretherapy Identification of Patients at Risk 
of Receiving a High Renal Dose Undergoing 
Peptide Receptor Radionuclide Therapy
Goodman S., Smith J., Ravi Kumar A., Wyld D., Burge M.

Royal Brisbane & Women‘s Hospital, Herston, Australia 

Introduction: 68GaDOTA TATE imaging of patients with neu-
roendocrine tumours has shown that tumour sequestration is a major 
factor leading to a sink effect that decreases activity concentration 
in healthy tissues, particularly the renal parenchyma. Aim(s): Based 
on this sink effect, we propose a quantitative method for pretherapy 

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



59Neuroendocrinology 2016;103(suppl 1):1–128Abstracts

uptake of 125I-Ex-4 in Ins-1E tumor (72.7 ± 12.2%IA/g), pancreas 
(25.3 ± 4.2%IA/g) and lung (30.5 ± 3.6%IA/g). The specificity of 
tracer accumulation in these organs was confirmed by blocking 
experiment. Tumor-to-blood and tumor-to-muscle ratios were 25.5 
and 169.2, respectively. The kidney uptake was only 7.5 ± 0.7%IA/g, 
and the tumor-to-kidney ratio (9.7) was much higher than for any 
other previously published tracer. Blocking the sodium/iodide sym-
porter by irenat reduced the amount of radioactivity in the thyroid 
by 94%. After 4 h p.i. uptake of 125I-Ex-4 in tumor and pancreas 
decreased to 22.4%IA/g and 10.4%IA/g, respectively. After 24 h p.i. 
the tracer was almost completely cleared from the body, with 3.7 ± 
2.5% IA/g remaining in the tumor. Conclusion: 125I-Ex-4 shows 
favorable pharmacokinetic with highly improved tumor-to-kidney 
ratio and excellent contrast to other normal organs. Keywords: GLP-
1, Insulinoma.
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Evaluation of CT Prognostic Factors of 
Neuroendocrine Liver Metastasis Treated 
with Transcatheter Arterial Embolization 
Li Y.a, Liu P.b, Cao K.a, Li J.c, Leng J.d, Li X.T.a, Zhu X.b, 
Sun Y.a

aDepartment of Radiology, Peking University Cancer 
Hospital & Institute, Beijing, China; bDepartment of 
Interventional Radiology, Peking University Cancer 
Hospital & Institute, Beijing, China; cDepartments of 
Gastroenterology, Peking University Cancer Hospital & 
Institute, Beijing, China; dDepartment of Gastrointestinal 
Surgery Unit 3, Peking University Cancer Hospital & 
Institute, Beijing, China 

Introduction: TAE has been shown to be effective in the man-
agement of metastatic NET. Aim(s): To screen CT prognostic fac-
tors of neuroendocrine liver metastasis treated with transcatheter 
arterial embolization. Materials and Methods: CT images of 22 
patients with 32 neuroendocrine liver metastases (10 patients with 
two metastases) treated with transcatheter arterial embolization from 
July 2010 to January 2015 were retrospectively analyzed. CT features 
(location, number, boundary, long diameter, short diameter, hyper- or 
hypovascular, enhancement pattern, attenuation, absolute and rela-
tive enhancement of tumor) between the responder (CR and PR) and 
nonresponder (SD and PD) groups, the decrease of long diameter 
after embolization using RECIST and modified RECIST (mRECIST) 
criteria between the hyper- or hypovascular groups were compared 
by independent t test or Mann-Whitney test. Results: The decrease 
of long diameter were (12.31 ± 16.01)% and (17.99 ± 19.13)% for 
the hyper- and hypovascular groups using RECIST criteria, (43.95 ± 
42.62)% and (47.84 ± 46.45)% using mRECIST criteria. There were 
no statistically significant differences between two groups (with 
P value of 0.388 and 0.824, respectively). None of the CT features 
showed statistically significant differences between the responder and 
nonresponder groups. Conclusion: None of the CT features can pre-
dict the response of neuroendocrine tumor liver metastasis treated with 
transcatheter arterial embolization. Keywords: CT, Neuroendocrine 
tumor, Liver metastasis, Transcatheter arterial embolization.
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Clinical Value of Somatostatin Receptor 
Scintigraphy in the Management of 
Medullary Thyroid Carcinoma 
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aLaboratory of Biophysics and Medical Technology, Higher 
Institute of Medical Technology of Tunis, University of 
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Introduction: Medullary Thyroid Carcinoma (MTC) is a rare 
form of thyroid cancer. It represents 5 to 10% of these cancers. MTC 
grows from specialized thyroid cells called para-follicular cells, or 
C-cells that secrete a hormone called calcitonin. Its prognosis is usu-
ally good. Recurrences can occur, requiring lifelong surveillance. 
Aim(s): The aim of this study is to evaluate the clinical value of 
Somatostatin Receptor Scintigraphy (SRS) in the management of 
patients with MTC. Materials and Methods: Four patients (2 man, 
2 women) aged 28–67 years underwent a total of five SRS. All these 
patients had a total thyroidectomy for MTC. SRS was requested dur-
ing an assessment of post-operative extension in two cases, research 
of recurrence in two cases and therapeutic evaluation in the last case. 
Results: In two patients, the post-surgical SRS showed the pres-
ence of lymphadenopathies: one right cervical in one case and two 
paraesophageal in the other case. In two other cases, the SRS has not 
objectified recurrence. In the last case, the patient had bone, lung, 
liver and left breast metastases not expressing the somatostatin recep-
tor. So, the examination was not contributory to evaluate treatment 
response. Conclusion: SRS plays an important role in the manage-
ment of patients with MTC by establishing the lesion cartography. It 
adapts treatment strategy in post-surgical period and after therapeutic 
evaluation. It allows also the detection of recurrences. Keywords: 
Medullary thyroid carcinoma, Somatostatin receptor scintigraphy, 
Management.
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Iodinated Exendin-4 Shows Improved 
Pharmacokinetic in Rat Insulinoma Model
Läppchen T., Tönnesmann R., Meyer P.T., Maecke H., 
Rylova S.

Department of Nuclear Medicine, University Hospital 
Freiburg, Freiburg, Germany 

Introduction: GLP-1 receptor is an important marker for imag-
ing benign insulinomas. Aim(s): The limitations of existing PET 
tracers are high kidney uptake and low specific activity. We attempted 
to improve these by using radioiodinated (Ex-4). Materials and 
Methods: Kd and Bmax of [Nle14,125I-Tyr40-NH2]Ex-4 (125I-Ex-
4) were determined in in vitro binding assay using Ins-1E rat insuli-
noma cells. Biodistribution of 125I-Ex-4 was studies in nude mice 
bearing rat Ins-1E xenografts. Results: 125I-Ex-4 bound to Ins-1E 
cells with the Kd of 4.1 ± 1.1 nM and Bmax of 0.045 ± 0.002 nM. 
Biodistribution at 1 hour post injection (h p.i.) revealed the highest 
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68Ga-DOTATOC PET and Gene Expression 
Profile in Patients with Neuroendocrine 
Carcinomas
Olsen I.M.H., Langer S.W., Federspiel B., Oxbøl J., 
Loft A., Berthelsen A.K., Mortensen J., Oturai P., 
Knigge U., Kjær A.

Rigshospitalet, Copenhagen, Denmark 

Introduction: Somatostatin receptor expression on both 
protein and gene expression levels were compared with in vivo 
68Ga-DOTATOC PET/CT in patients with neuroendocrine carcino-
mas (NEC). Materials and Methods: Twenty-one patients with 
verified NEC who underwent a 68Ga-DOTATOC PET/CT between 
November 2012 and May 2014, were retrospectively included. By 
quantitative real-time polymerase chain reaction (qPCR) we quanti-
tatively determined the gene expression of several genes and com-
pared these with 68Ga-DOTATOC PET. By immunohistochemistry 
we qualitatively studied the expression of selected proteins in NEC. 
Results: Median age at diagnosis was 68 years (range 41–84) years. 
All patients had WHO performance status0–1. Median Ki67 index 
was 50% (range 20–100%). Gene expression of somatostatin recep-
tor subtype (SSTR) 2 and Ki67 were both positively correlated to the 
68Ga-DOTATOC uptake (r = 0.89; p < 0.0001 and r = 0.5; p = 0.021, 
respectively). Furthermore, SSTR2 and SSTR5 gene expression were 
strongly and positively correlated (r = 0.57; p = 0.006). On the protein 
level SSTR2 stained positive in 33% (n = 7) and SSTR5 in 38% (n = 
8) of the NEC patients. Conclusion: This study as the first verifies 
a positive and close correlation of 68Ga-DOTATOC uptake and gene 
expression of SSTR2 in NEC. SSTR2 gene expression had a stronger 
correlation to 68Ga-DOTATOC uptake than SSTR5. In addition, the 
results indicate that the gene expression levels of SSTR2 and SSTR5 
at large follow one another. Keywords: Neuroendocrine carcinoma, 
Gene expression, 68GA-DOTATOC, IHC, SSTR2.
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Somatostatin Receptor PET/CT with 
Radiolabelled Antagonist Is Twice as 
Effective as the Agonist for Detecting 
Liver Metastases: Results of a Phase 
1/2 Study Comparing 68Ga-OPS202 
with 68Ga-DOTATOC PET/CT in 
Gastroenteropancreatic NET Patients
Nicolas G.a, Schreiter N.b, Kaul F.a, Uiters J.b, Mena R.b, 
Bauman A.c, Bouterfa H.b, Reubi J.C.d, Rivier J.e, 
Maecke H.f, Cathomas R.g, Christ E.h, Fani M.c, Wild D.a

aDivision of Nuclear Medicine, University of Basel 
Hospital, Basel, Switzerland; bOctreoPharm Sciences, 
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Switzerland; dDivision of Cell Biology and Experimental 
Cancer Research, Institute of Pathology, University 
of Berne, Berne, Switzerland; eClayton Foundation 
Laboratories for Peptide Biology, Salk Institute, La Jolla, 
USA; fDepartment of Nuclear Medicine, University 
Hospital Freiburg, Freiburg, Germany; gDepartment of 
Oncology, Kantonsspital Graubünden, Chur, Switzerland; 
hDepartment of Endocrinology, University Hospital of 
Berne, Berne, Switzerland 

Introduction: 68Ga-DOTATOC PET/CT is a reference method 
for imaging somatostatin receptor (sstr) expressing neuroendocrine 
tumors (NET). Presence and extent of liver metastases impact on 
patient management and prognosis. Aim(s): To investigate safety 
and diagnostic accuracy of 68Ga-OPS202, a radiolabelled sstr antag-
onist for PET/CT imaging of gastroenteropancreatic (GEP) NET 
(ClinicalTrials.gov NCT02162446). Materials and Methods: 
Twelve metastatic G1/G2 GEP-NET patients were enrolled in 
a prospective phase 1/2 imaging study to investigate two single 
doses of 68Ga-OPS202 (A: 15 μg & B: 50 μg) in comparison with 
68Ga-DOTATOC PET/CT. Scans were reviewed by 2 independent 
blinded readers. Follow-up imaging and biopsy were used as standard 
of reference. Results: No adverse reaction to 68Ga-OPS202 required 
treatment. Both 68Ga-OPS202 doses showed lower uptake than 
68Ga-DOTATOC in the normal liver, the pancreas and the gastro-
intestinal (GI) tract (p < 0.05) and similar uptake in malignant lesions, 
thus significantly improving the image contrast: e.g. liver-lesions-to-
normal-liver uptake ratios (mean ± σ) were 5.7 ± 6.9 (A)/6.0 ± 7.4 
(B) for 68Ga-OPS202 vs. 3.0 ± 4.1 for 68Ga-DOTATOC (p < 0.05). 
A total of 103 lesions were detected with 68Ga-DOTATOC vs. 179 
(A) and 202 (B) with the antagonist. Conclusion: 68Ga-OPS202 is 
well tolerated, improves imaging contrast and tumor detection in the 
liver over 68Ga-DOTATOC PET/CT. The lower GI and pancreatic 
uptake may increase the PET accuracy for detecting sites of primary. 
Keywords: Radiolabelled somatostatin antagonist, PET, GEP-NET.
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[18F]FDG-PET/CT Heterogeneity in Patients 
with Metastatic, Well-Differentiated 
Pancreatic Neuroendocrine Tumours
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De Robertis R.c, Grego E.a, Vallerio P.d, D‘Onofrio M.b, 
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Introduction: 18F-FDG-PET/CT (FP) often shows an heteroge-
neous pattern of positivity in patients (P) with pancreatic neuroendo-
crine tumours (PanNETs). Aim(s): To evaluate the incidence of FP 
positivity (FP+) and FP heterogeneity (H) in P with advanced, well 
differentiated (WD) PanNETs, and to analyze possible correlations 
with tumour grade (G). Materials and Methods: Baseline FP of P 
treated for metastatic, G 1-2 or WD G3 (Ki67<55%) PanNETs were 
retrospectively reviewed. FP was defined positive if at least one lesion 
had SUV max >3.5. In a same FP+ P, categorical H (CaH: coexistence 
of FP positive and negative lesions) and continuous H (CoH: mean 
FP SUVmax difference between lesions) were calculated. FP+ and 
CaH rates were compared between G groups using Chi-square test. 
P values <0.05 were considered significant. Results: Thirty P were 
analyzed: seven, 15 and 8 were G1, G2 and WD G3, respectively. 
Between them, 70% were FP+, 38% of which with CaH; mean CoH 
was 3.7. Although not statistically significant, a trend towards higher 
FP+ rate was found according to grade: FP was positive in 57.2%, 
73.4% and 75% of G1, G2 and WD G3 P, respectively (p 0.988). 
Conversely, CaH was observed in 50%, 36.7% and 33.3% G1, G2, G3 
P, respectively (p 0.696). Conclusion: FP+ is a frequent event in the 
metastatic setting of WD PanNETs (70%). In P with FP+, the rate of 
CaH approximates 40%, and mean SUVmax CoH is 3.7. A non-sig-
nificant trend was found for higher FP+ and lower CaH rates accord-
ing to tumour grade. Keywords: 18F-FDG-PET/CT, Heterogeneity, 
Pancreatic NETs.
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[18F]FDG-PET/CT as a Predictive Tool for 
Response to Chemotherapy and Everolimus 
Treatment in Patients with Pancreatic 
Neuroendocrine Tumour
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De Robertis R.e, Grego E.c, Vallerio P.f, D‘Onofrio M.d, 
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Introduction: The predictive role of 18F-FDG-PET/CT (FP) in 
neuroendocrine tumours is debated. Aim(s): To evaluate the correla-
tion between FP and response to chemotherapy (CHT) and everoli-
mus (E) for pancreatic NETs (PanNETs). Materials and Methods: 
Baseline and post-treatment imaging studies (contrast enhanced CT/
MRI and FP) of 31 patients (P) treated for advanced, G1-2 PanNETs 
were retrospectively reviewed. A per lesion analysis was conducted, 
separately for each treatment arm (CHT and E), selecting up to 6 
lesions (L) for each P. Baseline FP results (positive if SUV max >3.5) 
and RECIST1.1 disease control rate (DCR) and objective response 
rate (ORR) were analyzed for possible correlations. Results: 
Thirtyfour treatments (15 E and 19 CHT) were conducted on 31 P, 
from which 107 lesions (L) were selected (mean 3.6 per P, range: 
1–6). 66 and 41 L were FP positive (FP+) and negative (FP–). In the 
CHT arm, DCR and OR were higher in FP+ compared with FP– L: 
82.4% vs. 46.6% (p 0.004) and 28% vs. 20% (p 0.53). In the E arm, 
a trend towards higher DCR and OR was found in FP– compared 
with FP+ L: 76.9% vs. 66.6% (p 0.54) and 19.2% vs. 0% (p 0.155). 
Similar results were found in the per patient analysis. Conclusion: 
FP may have a role in the prediction of response to CHT and E for 
PanNETs: the most relevant finding is the trend towards better DCR/
OR in FP+ and FP– patients treated with CHT and E, respectively. 
These preliminary results deserve validation in prospective, larger 
series. Keywords: 18F-FDG-PET/CT, Predictive, Chemotherapy, 
Everolimus, Pancreatic NETs.
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Role of Preoperative Computed Tomography 
(CT) in Diagnostics and Disease Stage 
of Small Bowel NEN: Correlation with 
Pathology Based on pTNM WHO 2010 
Classification
Pałucki J.a, Kolasińska-C’wikła A.b, Lewczuk A.c, 
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Introduction: SbNEN are difficult to diagnose on standard CT 
without bowel preparation. Knowledge about specific radiological 
signs is essential. Aim(s): To evaluate the usefulness of CT in detec-
tion and staging of sbNEN based on pTNM (WHO 2010). Materials 
and Methods: We retrospectively analyzed 71pts from initially 
117pts with pathologically proven sbNEN, 46 of them were excluded. 
Specific radiological signs of primary tumor, and stage of disease were 
evaluated using index scale and correlated with pathology. Separate 
analysis evaluated technical aspects of CT scans. Results: NENG1 
and G2 both 34pts, 2pts NECG3 and 1pt had undetermined grade. 
Primary tumor detected in 58pts (sensitivity 82%). Additionally 10pts 
(14%) had mesenteric changes highly suggested sbNEN. Overall 
diagnostic sensitivity of CT in detection of primary was 96%. The 
correlation of pathologic findings with CT, in size of primary was 
0.89. CT correctly T stage in 46%. Accuracy of N stage and M stage 
was 94% and 97%. Only 35% of exams were made using optimal 
protocol, others (65%) were only acceptable technically. In the group 
of exams made with optimal protocol only 1 case had no radiological 
signs of primary tumor. Conclusion: CT is able to detect sbNEN 
with sensitivity 96% if including mesenteric lesions. There is high 
correlation of CT in size of the primary. N and M stage of disease is 
also with high accuracy using CT. Appropriate CT protocol and inter-
pretation of specific signs are mandatory. Keywords: Small bowel 
neuroendocrine neoplasm, Computed tomography.
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Significance of Preoperative FDG-PET/CT 
Scan in Patients with Pulmonary Carcinoid 
Tumours
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Introduction: FDG uptake on PET/CT scan has been shown to 
be of prognostic significance in patients (pts) with metastatic neu-
roendocrine tumours (NET). Aim(s): The aim of the study was to 
determine the prognostic significance of preoperative FDG uptake 
in the primary tumour in pts who underwent radical surgical resec-
tion of their pulmonary carcinoids (PC). Materials and Methods: 
Pts were operated by a single surgeon and were followed-up in the 
Christie NHS Hospital from 2007 to 2015. Pathology diagnoses were 
centrally confirmed. Tumours with SUVmax >3 were considered 
FDG-positive(+). Results: 65pts, 55 with typical (TC) and 10 with 
atypical carcinoid (AC) were included. Thirty-nine pts (60%) had 
FDG(+) tumours, 25 pts (46%) with TC and 9 (90%) with AC (p = 
0.042). Of the FDG(+) tumours, the median SUVmax for TC was 5.1 
(range,3.1–14.1) and 5.4 (range,4.0–12.9) for AC (p = 0.505). The 
lowest whisker SUVmax value (boxplot) in the group of AC pts was 
4.0 and was used as a cutoff for prognostic analysis. After a median 
follow-up of 34 months, no pt with FDG-negative or SUVmax < 4.0 
relapsed. Pts with SUVmax ≥4.0 had significantly worse relapse-free 
survival (RFS, p = 0.004). Among TC pts, those with SUVmax ≥4.0 
(compared to <4.0) showed significant overall trend for worse RFS 
(p = 0.062). Conclusion: To our knowledge, this is the first report 
showing that FDG uptake of the primary tumour is prognostic for 
RFS in pts with radically resected pulmonary carcinoids. Central 
review of FDG-PET/CT scan results will be presented. Keywords: 
Pulmonary carcinoids, FDG-PET/CT scan.
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cm (0.5–3.0 cm), mean tumor amount in patients with G1 tumors was 
11 (1–93), while in patients with G2 lesions – 2 (1–4). Results: In all 
cases severe atrophic gastritis in adjacent to NETs gastric mucosa was 
noted, and in 69.4% of them autoimmune gastritis with enterochro-
maffin like cells hyperplasia lesions was comfirmed. Conclusion: 
Serum gastrin-17 level raised along with tumor number: in cases with 
gastrin-17 level lower than 100 mkm/l mean tumor amount was 13, 
while in patients with gastrin-17 level 200–400 mkm/l – 21.1. Serum 
chromogranin A level was also raised in all cases: if it was within 
100–200 ng/ml, mean tumor amount was 10,5, whereas in with serum 
chromogranin A more than 200 ng/ml – mean gastric NETs number 
was 26. Keywords: Gastric, NET, Neuroendocrine.
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Multimodal Endoscopic Diagnostics of 
Gastric Type I Neuroendocrine Tumors
Sokolov V., Pirogov S., Karpova E., Pavlov P., Sokolov D., 
Pogorelov N., Sukhin D., Khomyakov V., Volchenko N.

P.A. Herzen Moscow Cancer Research Institute, Moscow, 
Russian Federation 

Introduction: From 1998 till 2014 in our institution we have 
diagnosed 72 type I gastric neuroendocrine tumors (NET) with upper 
gastrointestinal endoscopy. Aim(s): At early stage (up to 2006) only 
white-light endoscopy was used for gastric NET diagnostics and all of 
them appeared as flat or polypoid reddish lesions in proximal stom-
ach or gastric corpus. Since 2007 we started use narrow-band imaging 
(NBI) endoscopy and it allowed more accurate gastric NET diag-
nostics. Materials and Methods: All lesions with NBI examina-
tion had altered mucosal pit pattern: tortuous or dot-type. Moreover, 
with NBI it is possible to review not only pit pattern, but microvessel 
pattern also, and in all type I gastric NET we observed pathologic 
arborescent dilated microvessels. Use of NBI endoscopy with x150 
magnification allowed comprehensive diagnostics of very small (less 
than 0.1 cm) lesions, and additional 43.2% gastric type I NETs were 
found only with such diagnostic approach. Results: We have tried to 
use autofluorescence (AFI) endoscopy in gastric type I NET diagnos-
tics, but none of them had specific autofluorescense extinction, unlike 
adenocarcinoma. Conclusion: In all patients with gastric NETs 20 
MHz endoscopic ultrasonography was performed obligatory: 88.7% 
tumors located within mucosa, the rest – in submucosa. Last 4 years 
we started to use confocal laser endomicroscopy with x1000 magnifi-
cation in gastric NET cases and it shows mucosal surface destruction 
and small round tumor cell infiltrates. Keywords: Confocal laser 
endomicroscopy, Mucosal surface destruction, Gastric net.
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Introduction: Data describing the effectiveness of double-bal-
loon enteroscopy (DBE) in the detection of small bowel neuroendo-
crine neoplasms (SB-NENs) are scanty. Aim(s): Present series was 
aimed at reporting the experience at a single referral centre for NENs. 
Materials and Methods: All consecutive patients with a suspected 
SB-NEN selected for diagnostic DBE were enrolled. Results: 
Between 2011 and 2015, among 45 patients with suspected SB-NEN 
or NEN from unknown primary, after an extensive work-up, six 
patients (4 M, 2 F, median age 50 years) underwent DBE (3 antero-
grade, 2 retrograde, 1 both; median time: 60 min; median insertion 
200 cm). DBE was positive in two patients with evidence of an ileal 
lesion of 1 and 2 cm, respectively (biopsy: G1 NEN). Both patients 
underwent uneventful surgical resection. Of the four patients with 
negative DBE, two had metastatic NENs of unknown primary, one 
had primary jejunal NEN revealed by Gallium68-PET and then surgi-
cally removed; the last patient resulted a true negative as NEN was 
not confirmed at long-term follow-up. Overall, in absence of falsely 
positive results, DBE showed a sensitivity of 33%. No complications 
were observed during the procedure. Conclusion: Present series 
showed that DBE is a safe procedure in the diagnosis of SB-NENs. 
Further studies are needed to better clarify the diagnostic role of 
DBE in the neuroendocrine tumor setting and its relationship with 
other techniques, i.e. videocapsule endoscopy and nuclear imaging. 
Keywords: Small bowel neuroendocrine neoplasm, Double-balloon 
enteroscopy.
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Type I Gastric Neuroendocrine Tumors 
Diagnostics: 16 Years of Experience
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P.A. Herzen Moscow Cancer Research Institute, Moscow, 
Russian Federation 

Introduction: In our institution from 1998 to 2014 we have 
identified 72 patients with type I gastric neuroendocrine tumors 
(NET). Aim(s): Majority of patients were woman – 85.7%. Most 
part (79.6%) of tumors were well-differentiated – G1 (Ki-67 lower 
than 2%) and only 14.3% were G2 (median Ki-67–4.3). In 3 (6.1%) 
patients G1 and G2 type I gastric NETs were found synchronously. 
Materials and Methods: More often tumors occurred in gastric cor-
pus (93,88%), in 40.82% of them lesions diagnosed also in proximal 
parts of stomach and in 12.24% – in gastric antrum. Mean tumor size 
in G1 tumors was 0.58 cm (0.2–2.0 cm), whereas in G2 cases – 1.35 
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these three groups were 2.97 ± 1.16, 4.29 ± 3.57, and 14.41 ± 9.64. 
SUVmax was significantly correlated with Ki67 (r = 0.670, P = 
0.000). 18FDG-PET/CT showed distant metastasis in 51.35% (19/37) 
patients, such as liver, skeleton and lungs. Ki67 values had no sig-
nificant difference between distant metastasis group and non-distant 
metastasis group (P = 0.09). On the contrary, SUVmax was statis-
tically different between the two groups (P = 0.009). Conclusion: 
There was a positive correlation between glucose metabolism and 
differentiation degree of Gi-NEN. 18FDG-PET/CT was valuable in 
staging Gi-NEN, especially G3 or metastatic tumors. Keywords: 
18FDG, Gastrointestinal neuroendocrine neoplasm, Positron emis-
sion tomography, Standard uptake value.

I28

Analysis of 18FDG-PET/CT in Patients with 
Pancreatic Neuroendocrine Tumor
Yu J., Yang Z., Fan Y., Lu M., Li J.

Peking University Cancer Hospital & Institute, Beijing, 
China 

Introduction: Neuroendocrine Tumor (pNET) comprised a 
wide and heterogeneous group of neoplasms. 18FDG-PET/CT was 
the most widely used functional imaging for cancer in general and 
had a high accuracy for poorly differentiated NENs. Aim(s): This 
study aimed to analyze the special performance of 18FDG-PET/CT in 
pNET patients and to assess the correlation between glucose metabo-
lism and differentiation degree of tumor. Materials and Methods: 
40 pNET patients (20 males, 20 females, age: 19-77 years) with his-
tologically proven were enrolled in the study. All the patients had 
primary lesions or metastases. Results: The positive rate of 18FDG-
PET/CT in different grade of pNET was 53.80% (G1, 7/13), 83.30% 
(G2, 15/18) and 100% (G3, 9/9) respectively. Even in relatively poor 
differentiation group (Ki67 ≥10%), the positive rate was also up 
to 100% (18/18), and the other group’s (Ki67 <10%) was 59.09% 
(13/22). SUVmax was significantly correlated with Ki67 (r = 0.488, 
P = 0.001). 18FDG-PET/CT showed distant metastasis in 50.00% 
(20/40) patients, such as liver, skeleton and peritoneum. But Ki67 
values and SUVmax had no significant difference between distant 
metastasis group and non-distant metastasis group (P = 0.208, P = 
0.271). Conclusion: There was a positive correlation between glu-
cose metabolism and differentiation degree of pNET. 18FDG-PET/
CT was valuable in staging pNET, especially relatively poor differ-
entiation tumors (Ki67 ≥10%). Keywords: 18FDG, Pancreatic neu-
roendocrine tumor, Positron emission tomography, Standard uptake 
value.

I26

Multimodal Endoscopic Diagnostics of 
Gastric Neuroendocrine Tumors 
Sokolov V., Pirogov S., Karpova E., Pavlov P., Sokolov D., 
Pogorelov N., Sukhin D., Khomyakov V., Volchenko N.

P.A. Herzen Moscow Cancer Research Institute, Moscow, 
Russian Federation 

Introduction: From 1998 till 2014 in our institution we have 
diagnosed 72 type I gastric neuroendocrine tumors (NET) with upper 
gastrointestinal endoscopy. Aim(s): At early stage (up to 2006) only 
white-light endoscopy was used for gastric NET diagnostics and all of 
them appeared as flat or polypoid reddish lesions in proximal stomach 
or gastric corpus. Materials and Methods: Since 2007 we started 
use narrow-band imaging (NBI) endoscopy and it allowed more accu-
rate gastric NET diagnostics. All lesions with NBI examination had 
altered mucosal pit pattern: tortuous or dot-type. Moreover, with NBI 
it is possible to review not only pit pattern, but microvessel pattern 
also, and in all type I gastric NET we observed pathologic arbores-
cent dilated microvessels. Results: Use of NBI endoscopy with 
x150 magnification allowed comprehensive diagnostics of very small 
(less than 0.1 cm) lesions, and additional 43.2% gastric type I NETs 
were found only with such diagnostic approach. We have tried to use 
autofluorescence (AFI) endoscopy in gastric type I NET diagnos-
tics, but non of them had specific autofluorescense extinction, unlike 
adenocarcinoma. Conclusion: In all patients with gastric NETs 20 
MHz endoscopic ultrasonography was performed obligatory: 88.7% 
tumors located within mucosa, the rest – in submucosa. Last 4 years 
we started to use confocal laser endomicroscopy with x1000 magni-
fication in gastric NET cases and it shows mucosal surface destruc-
tion and small round tumor cell infiltrates. Keywords: Gastric, NET, 
Endoscopic, Diagnostics, NBI, Confocal, CLE.

I27

Analysis of 18FDG-PET/CT in Patients with 
Gastrointestinal Neuroendocrine Neoplasm
Yu J., Yang Z., Fan Y., Lu M., Li J.

Peking University Cancer Hospital & Institute, Beijing, 
China 

Introduction: Gastrointestinal neuroendocrine neoplasm 
(Gi-NEN) comprised a wide and heterogeneous group of neoplasms. 
Diagnosis could often be challenging due to their rarity. 18FDG-PET/
CT had a high accuracy for poorly differentiated NENs. Aim(s): 
This study aimed to assess the value of 18FDG-PET/CT in Gi-NEN 
patients and illustrate the correlation between glucose metabolism 
and differentiation degree of tumor. Materials and Methods: 37 
patients (22 males, 15 females, age: 34-77 years) with definite histo-
logical diagnosis of Gi-NEN who underwent 18FDG-PET/CT were 
involved in this retrospective study. All the patients had primary 
lesions or metastases. Results: The positive rate of 18FDG-PET/CT 
in different grade of Gi-NEN was 42.86% (G1, 3/7), 46.67% (G2, 
7/15) and 93.33% (G3, 14/15) respectively. Means of SUVmax in 
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J2

Radio-Chemotherapy vs. Surgery in 
Non-Metastatic Ano-Rectal Neuroendocrine 
Carcinoma: A Multicenter Study by the 
Association des Gastro-Entérologues 
Oncologues
Brieau B.a, Lepère C.b, Walter T.c, Lecomte T.d, 
Guimbaud R.e, Manfredi S.f, Tougeron D.g, Desseigne F.h, 
Lourenco N.i, Afchain P.j, El Hajibi F.k, Terris B.a, 
Rougier P.b, Coriat R.a

aCochin Hospital, Paris, France; bGeorges Pompidou 
European Hospital, Paris, France; cEdouard Herriot 
Hospital, Lyon, France; dTours Hospital, Tours, France; 
eClaudis Regaud Institute, Toulouse, France; fRennes 
Hospital, Paris, France; gPoitiers Hospital, Poitiers, France; 
hLéon Berard Hospital, Lyon, France; iSaint Louis Hospital, 
Paris, France; jSaint Antoine Hospital, Paris, France; kOscar 
Lambert Hospital, Lille, France 

Introduction: Neuroendocrine carcinomas (NEC) of the anus or 
the rectum are a rare disease, accounting for less than 1% of all diges-
tive malignancies. Most are metastatic at diagnosis and treated with 
a platinum-based chemotherapy. No guidelines for localized tumors 
exist. Aim(s): The purpose of this study was to describe the char-
acteristics of ano-rectal localized NEC, their management and their 
outcomes. Materials and Methods: We retrospectively reviewed 
patients from 11 French centers with ano-rectal localized NEC. We 
compared two therapeutic managements: surgery (group A) versus 
chemotherapy with or without radiation (Group B). Progression-free 
survival (PFS) and overall survival (OS) were estimated with the 
Kaplan-Meier method. Results: A total of 24 patients were identi-
fied with a median follow-up of 25 months (3-60 months). Median 
age was 63 years old and seventeen had a rectal tumor (71%). Mean 
Ki-67 was 72% (range: 20–100), and 75% of the tumors had a high 
proliferative index (Ki-67>50%). Global PFS and OS were 13.1 and 
44.1 months, respectively. 37% of patients were in group A and 63% 
in group B. There was no difference between group A and group B, 
whether in terms of PFS (13.0 versus 13.2 months, p = 0.75) or OS 
(49.1 versus 39.2 months, p = 0.42). Conclusion: In patients with 
ano-rectal localized NEC, chemotherapy with or without radiation 
obtained a similar outcome as surgery and this conservative approach 
could be deemed a reasonable option. Keywords: Neuroendocrine 
carcinoma, Ano-rectal tumor, Surgery, Radio-chemotherapy.

Medical Treatment – Chemotherapy

J1

Antitumor Efficacy of Temozolomide 
in Patients with Metastatic Pulmonary 
Carcinoids
Bello Roufai D.a, Planchard D.b, Walter T.c, Berdelou A.b, 
Guigay J.b, Souquet P.J.d, Mercier O.e, Malka D.b, 
Hervieu V.d, Leboulleux S.b, Borget I.b, Scoazec J.Y.b, 
Lombard-Bohas C.d, Ducreux M.b, Baudin E.b

aCHU Amiens, Amiens, France; bGustave Roussy, Villejuif, 
France; cHospices Civils of Lyon, Lyon, France; dHospices 
Civils of Lyon, Lyon, France; eMarie Lannelongue Surgical 
Center, Le Plessis Robinson, France 

Introduction: Temodal (TMZ) is an oral alternative to dacarba-
zine. Aim(s): The aim of this study was to retrospectively analyze the 
efficacy and safety of TMZ in patients with metastatic pulmonary car-
cinoids (mPC). Materials and Methods: 34 patients pathologically 
reviewed mPC according to the WHO criteria, referred to Gustave 
Roussy from 1993 to 2014 were included. Treatment was given at a 
dose of 150 mg/m2/day for 5 days (D1 = D28), escalated to 200 mg/
m2/day if well tolerated. Disease control rate, according to RECIST 
at 12 months was the primary endpoint. DCR was compared in 
patients who received both oxaliplatin-based chemotherapy (O-BC) 
i.e gemox or folfox, and dacarbazine (TMZ or deticene/DTIC-BC) 
in a subgroup of 16 patients referred to Gustave Roussy or Hospices 
Civils of Lyon. Results: 10 patients (29%) were functioning. 62% 
presented at least two metastatic sites. 18 (56%) underwent previous 
surgery on the primary tumour. They previously received a median 
number of 1 chemotherapy. 88% had RECIST progressive disease 
before TMZ. A median number of 6 [1–15] cycles of TMZ was given. 
12 months DCR was 21%. Partial response was noted in 3 patients, 
lasting 30, 33 and 52 months. mPFS was 6 months [95% CI = 3–9]. 
Grade 3 or 4 toxicities occurred in 5 patients (15%). Within the sub-
group of 16 patients, 12 months DCR was 19%, 31% or 19% under 
TMZ/DTIC-BC, O-BC or both regimens. Conclusion: Our study 
confirms tolerable antitumor efficacy of TMZ in mPC. Response to 
TMZ/DTIC-BC or O-BC were not exclusive. Keywords: Pulmonary 
carcinoids, Temozolomide, Safety.
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J4

Capecitabine-Temozolomide in G3 
Neuroendocrine Neoplasms
Crespo G.H.a, Lopez C.b, Jimenez-Fonseca P.c, Matos I.d, 
Capdevila J.d, Custodio A.e, Carmona-Bayonas A.f, 
Alonso T.g, Gajate P.g, Aller J.h, Navarro M.i, Sevilla .Ij, 
Alonso V.k, Nieto B.l, Barriuso J.m

aHospital Universitario de Burgos, Burgos, Spain; 
bHospital Marqués de Valdecilla, Santander, Spain; 
cHospital Universitario Central de Asturias, Oviedo, Spain; 
dHospital Universitario Vall´dHebron, Barcelona, Spain; 
eHospital Universitario la Paz, Málaga, Spain;fHospital 
General Universitario Morales Meseguer, Murcia, Spain; 
gHospital Universitario Ramón y Cajal, Madrid, Spain; 
hHospital Universitario Puerta de Hierro, Madrid, Spain; 
iHospital Clínico Universitario de Salamanca, Salamanca, 
Spain; jHospital Virgen de la Victoria, Málaga, Spain; 
kHospital Universitario Miguel Servet, Zaragoza, Spain; 
lHospital Universitario de León, León, Spain; mUniversity 
of Manchester, Manchester, UK 

Introduction: There is no standard second line treatment for G3 
neuroendocrine neoplasms (NENs). The sensitivity to platinum com-
binations of G3 NENs with a Ki67 <50% remains unclear. Aim(s): 
We hypothesize that capecitabine-temozolomide (CAPTEM) could 
be a valid option in this setting. Materials and Methods: We 
retrospectively analyzed the outcome of NEN patients treated with 
CAPTEM in 12 sites in Spain between June/2008 and October/2015. 
Results: A total of 25 patients were included. Median age of 55 
years, mostly men (72%). Primary tumor was predominantly located 
in the pancreas (40%), lung (12%) and colon (12%). Distant metas-
tases were present at the liver (80%), lung (24%), peritoneum (20%) 
and bone (16%). Fifteen (60%) patients had Ki67 ≤50% and 12 
(48%) positive octreoscan. Patients were treated in first (16%), sec-
ond (44%) and subsequent lines (40%) of treatment. Disease Control 
Rate was 44% (4% PR + 40% SD). Median progression-free survival 
(PFS) was 4.4 months (95% CI, 3.9–4.9) and median overall sur-
vival (OS) was 8.0 months (95% CI, 5.3–10.7). No differences were 
found in DCR nor PFS when comparing Ki67 ≤50% vs. >50%, posi-
tive vs. negative octreoscan and treatment line (first vs. second vs. 
third and subsequent). Ki67 (≤50% vs. >50%) was found as a prog-
nostic factor with a median OS of 12.1 months vs. 5.9 months (p = 
0.009). Conclusion: CAPTEM could be an alternative option for G3 
NEN. We need further prospective studies with this scheme in these 
patients. Keywords: Capecitabine, Temozolomide, G3 NEN, Ki-67.

J3

Capecitabine and Temozolomide in NETs 
G1-2: The Experience of Various Hospitals 
in Spain
Crespo G.H.a, Jimenez-Fonseca P.b, Custodio A.c, 
Lopez C.d, Carmona-Bayonas A.e, Alonso V.f, 
Navarro M.g, Aller J.h, Sevilla I.i, Gajate P.j, Alonso T.j, 
Matos I.k, Capdevila J.k, Nieto B.l, Barriuso J.m

aHospital Universitario de Burgos, Burgos, Spain;
bHospital Universitario Central de Asturias, Oviedo, Spain; 
cHospital Universitario La Paz, Madrid, Spain; dHospital 
Universitario Marqués de Valdecilla, Santander, Spain; 
eHospital General Universitario Morales Meseguer, Murcia, 
Spain; fHospital Universitario Miguel Servet, Zaragoza, 
Spain; gHospital Clínico Universitario de Salamanca, 
Salamanca, Spain; hHospital Universitario Puerta de 
Hierro, Madrid, Spain; iHospital Universitario Virgen de la 
Victoria, Málaga, Spain; jHospital Universitario Ramón y 
Cajal, Madrid, Spain; kHospital Universitario Vall´dHebron, 
Barcelona, Spain; lHospital Universitario de León, León, 
Spain; mUniversity of Manchester, Manchester, UK 

Introduction: Treatment of neuroendocrine tumors (NETs) 
with capecitabine-temozolomide (CAPTEM) is an option yet to be 
confirmed in phase III trials. Aim(s): The experience of 12 centers 
in Spain with this scheme is presented. Materials and Methods: 
We retrospectively reviewed patients with NETs G1-2 of any origin 
treated with capecitabine (750-1000 mg/m2 twice daily days 1-14) 
and temozolomide (150-200 mg/m2 days 10-14) every 28 days, from 
June 2009 to August 2015. Results: 61 patients were included, 43 of 
them (70.5%) pancreatic NET (pNET). Mostly, they were second-line 
treatments (41%), positive octreoscan (90.2%) and 39.3% received 
concomitantly somatostatin analogs. Response rate (RR) was 49.2% 
(2 CR and 28 PR), with 39.3% (24) stable disease. Median progres-
sion-free survival (PFS) was 16.2 months (95% CI 12.0–20.3), and 
median overall survival (OS) was 38.3 months (95% CI 24.6–52.0). 
Although pNETs had higher RR (53.5% vs. 38.9%; p = 0.29), longer 
median PFS (18.4 vs. 15.3 months; p = 0.57) and shorter median OS 
(31.2 vs. 41.6 months; p = 0.67) than non-pNETs, differences did not 
reach statistical significance. Nine patients (14%) experienced G3-4 
toxicities, mainly thrombocytopenia (11.5%) and neutropenia (8.2%). 
Conclusion: This is the largest reported series of NETs treated with 
CAPTEM. The achieved RR matches other retrospective series and 
is higher than that reached with targeted therapies. We are analyz-
ing MGMT expression to study its predictive role. Prospective stud-
ies to validate these results are needed. Keywords: Capecitabine, 
Temozolomide.
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FOLFOX regimen chemotherapy. Were registered improvement of 
clinical symptoms and radiological response. Results: FOLFOX was 
first-line therapy for 18 patients, further line for 8 and 5 cases respec-
tively. Nine patients (29%) had partial response (PR) and 13 (42%) 
stable disease (SD). Disease control rate was 71%. Among patients, 
22 had clinical benefit, although 20 patients had an initial poor perfor-
mance status (>2) and 28 a clinical tumor syndrome (pain, hormonal 
secretions). Median OS was 25 months. One and 2 years OS were 84 
and 65% respectively. Median PFS was 14 months. No significant 
difference in OS/PFS was observed between KI67 subgroups or prim-
itive location. No unusual toxicity was noted.7/9 patients with PR 
and 12/13 with SD got benefit of a break in treatment, whose median 
duration was respectively of 9. Conclusion: Conclusion: FOLFOX 
chemotherapy exhibits promising efficacy and clinical benefit in 
patients with naïve or previously treated NETs, with the possibility 
of prolonged breaks. Keywords: Neuroendocrine tumors, FOLFOX, 
Clinical improvement, Break in treatment, PFS, OS.

J7

Aranoza in the Treatment of Metastatic 
Neuroendocrine Tumors (NETs): Single 
Institution Experience
Gorbunova V., Orel N., Kuzminov A., Emelianova G., 
Odintsova A., Polozkova S., Markovich A.

N.N. Blokhin Russian Cancer Research Center, Moscow, 
Russian Federation 

Introduction: Aranoza (3-α-L-arabinopyranosyl-1-methyl-
nitrosourea) – nitrosourea derivative, as STZ. Aim(s): To evaluate 
the efficacy and safety of Aranoza in metastatic WD NETs. Materials 
and Methods: We performed a prospective analysis of all pts treated 
with Aranoza (500 mg/m2 for 3 days every 3 weeks) at our center 
between July 2007 and July 2014. The median progression-free sur-
vival was calculated using Kaplan-Meier method. Treatment efficacy 
was evaluated according to RECIST. Results: 64 pts (27 pancreatic 
NETs, 32 non-pancreatic NETs and 5 NETs without primary) were 
included, median age was 56 years. 45 pts were chemotherapy-naïve. 
Overall RR was 21% (13/62: 8/26 in PNETs, 4/31 in non-PNETs and 
1/5 NETs without primary). RR in patients with Ki-67 above 5% and 
≤5% was seen in 23% (7/30) and 18% (5/28) pts respectively. Median 
PFS was 18.1 months (20.1 mo in PNETs and 15.3 mo in non-PNETs, 
р = 0.4). Toxicities grade 3–4 were noted in 23 pts, thrombocytopenia 
(n = 12) and neutropenia (n = 11). Conclusion: Aranoza demon-
strated a moderate antitumor activity and good safety profile in WD 
NETs. Keywords: Aranoza, Neuroendocrine tumors, Chemotherapy.

J5

FOLFOX Chemotherapy: Efficacy and 
Tolerability in Advanced Digestive 
Neuroendocrine Neoplasms (NENs)
Dal Buono A.a, Merola E.a, Delle Fave G.a, 
Wiedenmann B.b, Pavel M.b

aDigestive and Liver Diseases Unit, Sant’Andrea Hospital 
(Sapienza University), Rome, Italy; bDepartment of 
Hepatology and Gastroenterology, Campus Virchow-
Klinikum, Charité Universitätsmedizin Berlin, Berlin, 
Germany 

Introduction: FOLFOX has been poorly investigated in diges-
tive NEN (DNENs), mostly in small cohorts. Aim(s): To analyze 
efficacy, predictive factors of response and tolerability of FOLFOX in 
a consecutive series of advanced DNENs. Materials and Methods: 
Retrospective analysis of patients (pts) receiving FOLFOX IV in 
2005-2015, with at least 3-mos follow-up. Objective response (OR) 
and progression-free survival (PFS) were assessed; prognostic fac-
tors analyzed by Cox-regression model. Results: 67 pts included; 
41.6% NET G2, 21.5% NET G3, 35.4% NEC G3, 1.5% MANEC. 
18 pts (26.9%) had FOLFOX as 1st line therapy. Median number of 
cycles was 8; OR (PR+SD) occurred in 76.1%. Median PFS was 8 
mos, PFS-rates at 3 and 6 mos were 88.1% and 73.0%. Median PFS 
of pts with FOLFOX as 1st line was 10 mos compared to 7 mos for 
other lines (P < 0.05). PFS was not affected by Ki67. Predictors of 
worse outcome (P < 0.05) were reduced serum albumin (HR 0.60), 
reduced serum protein (HR 0.65) and elevated serum alkaline phos-
phatase (AP)(HR 1.003); predictors of better outcome (p < 0.01) were 
FOLFOX treatment for more than 6 mos (HR 0.51) and more than 9 
cycles (HR 0.41). Multivariate analysis revealed AP and total num-
ber of cycles of FOLFOX as independent factors (P < 0.05). Toxicity 
(polyneuropathy, cytopenia) caused FOLFOX stop in 36.7%, pause in 
13.9%, dose reduction in 32.9%. Conclusion: FOLFOX is effective 
in advanced DNENs with poor prognosis; efficacy is correlated with 
tolerability, duration of therapy and number of cycles. Keywords: 
FOLFOX, Tolerability, Tumor response.

J6

FOLFOX in Neuroendocrine Tumors
Faure M.a, Raoul J.L.a, Autret A.a, Mineur L.b, Boustany R.b, 
Cavaglione G.c, Niccoli P.a

aInstitut Paoli-Calmettes, Marseille, France; bInstitut 
Sainte-Catherine, Avignon, France; cCentre Antoine 
Lacassagne, Nice, France 

Introduction: Favorable toxicity profile and significant anti-
tumor activity of FU-oxaliplatin in several malignancies led us to 
evaluate FOLFOX in advanced neuroendocrine carcinomas (NETs). 
Aim(s): Evaluate the efficacy, Progression-free (PFS) and Overall 
survival (OS) respectively. Materials and Methods: We performed 
a retrospective study in 31 patients with metastatic digestive and lung 
well-differentiated G1-G2 NETs with progressive disease treated with 
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J9

3-Drugs Chemotherapy Regimen for G3 
PanNENs with Ki67 below 55%: Single 
Institution Experience
Grego E.a, Cingarlini S.b, Ortolani S.b, Crosara S.c, 
De Robertis R.d, Vallerio P.e, D‘Onofrio M.c, 
Butturini G.f, Landoni L.g, Ruzzenente A.h, Davì M.V.e, 
Capelli P.i, Salgarello M.j, Tortora G.a

aDepartment of Oncology, Comprehensive Cancer 
Network (CCN), G.B. Rossi University Hospital of Verona 
(UHoV), Verona, Italia; bDepartment of Oncology, CCN, 
G.B. Rossi UHoV, Verona, Italia; cDepartment of Radiology, 
CCN, G.B. Rossi UHoV, Verona, Italia; dDepartment of 
Radiology, CCN, Casa di Cura Pederzoli, Peschiera del 
Garda (VR), Italia; eDepartment of Internal Medicine, CCN, 
G.B. Rossi UHoV, Verona, Italia; fDepartment of Pancreatic 
Surgery, CCN, Casa di Cura Pederzoli, Peschiera del Garda 
(VR), Italia; gDepartment of Pancreatic Surgery, CCN, 
G.B. Rossi UHoV, Verona, Italia; hDepartment of Hepatic 
Surgery, CCN, G.B. Rossi UHoV, Verona, Italia; iDepartment 
of Pathology, CCN, G.B. Rossi UHoV, Verona, Italia; 
jDepartment of Nuclear Medicine, CCN, Ospedale Sacro 
Cuore Don Calabria, Negrar (VR), Italia

Introduction: To date no standard regimen of chemotherapy 
(CTH) is universally approved for advanced pancreatic neuroen-
docrine neoplasms (PanNENs) with Ki67<55% and no predictive 
selection criteria is available. Aim(s): To retrospectively assess 
the outcomes obtained with CHT in PanNENs with Ki67<55%. 
Materials and Methods: We retrospectively reviewed data from 
unresectable PanNENs patients (P) who received CHT during 2011-
2015. Ki67% >55% or mixed hystological type were excluded. P 
underwent CHT with STZ/5FU (2C) or DTIC-5FU-CDDP (3C) and 
were separately analyzed. Results: 29 treatments were conducted 
on 27 P, with mean age at diagnosis of 55 years. 13.8%, 48.3% and 
37.9% P had respectively G1, G2 and G3 (Ki67<55%) grading. Mean 
Ki67 was 11.4% and 22.1% in 2C and 3C respectively; Ki67 was 
among 20–55% in 15.8% and 80% of 2C and 3C treated-P. ORR 
and DCR were 36.8% (7/19) and 84.2% (16/19) vs. 40% (4/10) 
and 80% (8/10) in 2C and 3C treated-P respectively. mPFS was 9 
and 6,3 months for 2C and 3C respectively; median OS was not yet 
reached in both groups. G3/4 hematologic toxicity occurred in 26.3% 
and 20% of P respectively for 2C and 3C regimen. Conclusion: 2C 
schedule performance is consistent with literature. To our knowledge 
this is the first report concerning activity of 3C schedule in a popula-
tion enriched of PanNENs with Ki67 20–55%. Activity and safety 
of 3C regimen deserve further study in PanNENs with Ki67 among 
20–55%. Keywords: 3-drugs chemotherapy regimen, Pancreatic 
NETs, Ki-67% <55%.

J8

Use of Lanreotide LAR in the Case of 
Intolerance of Octreotide LAR in Patients 
Well-Differentiated NETs
Gorbunova V., Orel N., Emelianova G., Kuzminov A., 
Markovich A., Odintsova A.

N.N. Blokhin Russian Cancer Research Center, Moscow, 
Russian Federation 

Introduction: Intolerance of Octreotide is about 10% of cases. 
Aim(s): To evaluate the tolerability of Lanreotide LAR in the case of 
intolerance of Octreotide LAR. Materials and Methods: 5 patients 
with metastatic well-differentiated (G1-G2) functioning EP-NETs 
(2 – pancreas, 1 – cecum, 2 – small intestine). Results: Patients 
received Octreotide LAR 30 mg for 5-8 mo. More frequent diarrhea, 
flatulence, abdominal pain developed. In one patient colitis identified 
by CT. Octreotide LAR was stopped and Lanreotide LAR assigned 
(Somatuline Autogel 120 mg). The patients’ condition improved, 
abdominal pain stopped, the multiplicity of diarrhea reduced. 1 pts 
received Octreotide LAR 30 mg within one year with clinical effect, 
and bilateral abscesses in the soft tissues of the gluteal area apeared 
as a result of intramuscular injection of Octreotide LAR. Octreotide 
LAR was stopped and Lanreotide LAR subcutaneously assigned 
(Somatuline Autogel 120 mg). Clinical effect was maintained within 6 
mo. All patients had stable disease with good tolerance of Lanreotide 
LAR. Conclusion: Lanreotide LAR can be successfully used in 
patients with intolerance of Octreotide LAR. Keywords: Octreotide, 
Lanreotide, Intolerance, NETs.
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PNET. This simplified regimen used an equivalent dose/intensity of 
epi-A and STZ as in the Moertel’s regimen : STZ 600 mg/m² in 1 
hour perfusion d1 and d2 and Epi-A: 60 mg/m² d1 every 3 weeks. 
Materials and Methods: Between 2011 and 2015, 10 patients were 
treated and their data prospectively entered in the hospital data-base. 
All patients gave their consent before treatment. Results: Median 
number of cycles administered were 3 (1–7). 2 patients move to 
5FU and STZ for toxicity (1 for atrial fibrillation and 1 for diges-
tive bleeding and fatigue). Regimen tolerance was good: no case of 
renal toxicity, only 1/8 gr 3 vomiting, 1/8 gr 3 neutropenia, 1/8 gr 3 
asthenia. No dose reduction was necessary. There were 4 objective 
response (RECIST 1-1) and 4 stabilizations, and 2 patients progressed 
after first evaluation. After chemotherapy 3 patients had their primary 
resected allowing secondary chemoembolization of their liver mets. 
PFS and OS will be presented. Conclusion: Compared to the tra-
ditional regimen of A and STZ on five days this regimen on 2 days 
every 3 weeks is more simple and appears to have a favorable toler-
ance profile. Keywords: Pancreatic net chemotherapy.

J12

Efficacy and Safety of Sunitinib as 
Long-Term Treatment in Japanese Patients 
with Advanced Pancreatic Neuroendocrine 
Tumors
Lee L., Ueda K., Fujiyama T., Tachibana Y., Yasunaga K., 
Miki M., Kawabe K., Ito T.

Kyushu University, Fukuoka, Japan 

Introduction: The results from recent clinical trials have sug-
gested the ethnical difference in antitumor activity of sunitinib against 
advanced pancreatic neuroendocrine tumors (PNET), which seemed 
to be higher in Japanese than those in Western patients. Aim(s): To 
evaluate the efficacy and safety of sunitinib in Japanese patients with 
advanced PNET. Materials and Methods: A total of 15 patients 
with advanced PNET (median age 57 years, 40% male, 33% NETG1) 
treated with sunitinib in our hospital were retrospectively reviewed. 
The primary endpoint was clinical benefit rate (CBR). The secondary 
endpoints included objective response rate (ORR), progression-free 
survival (PFS) probability and safety. Results: During the median 
observation time of 13.6 months (1.0–25.8), the CBR, ORR and PFS 
probability at 1 year were 67%, 40% and 89%, respectively. Grade 
3/4 adverse drug reactions (ADRs) occurred in 67% patients. The 
most common ADRs were hand-foot syndrome (80%), neutropenia 
(67%) and diarrhea (60%). More than half of the hematologic ADRs 
were of grade 3/4 in severity. The dose of sunitinib in 8 patients 
whom continued more than 1 year was reduced to 25.0mg/day, and 
the relative dose intensities and drug resting rates were 46% (33–65) 
and 34% (3–50), respectively. Conclusion: Sunitinib demonstrated 
definite antitumor activity in Japanese patients with advanced PNET. 
Appropriate dose reduction and resting periods would enable long-
term continuation and consequently maximize the efficacy of suni-
tinib. Keywords: Sunitinib, Pancreatic neuroendocrine tumor.

J10

O6-Methylguanine DNA Methyltransferase 
(MGMT) Expression by Immunochemistry 
May Help Predict Response to 
Streptozotocin-Based Chemotherapy in 
Pancreatic Neuroendocrine Tumours 
Hentic O.a, Cros J.a, Zappa M.a, Rebours V.a, 
Muller N.a, Maire F.a, Hammel P.a, Lévy P.a, Couvelard A.b, 
Ruszniewski P.a

aHôpital Beaujon, Clichy, France; bHôpital Bichat, Paris, 
France 

Introduction: Streptozotocin (STZ) is an alkylating agent induc-
ing DNA damage mainly repaired by MGMT. STZ-based chemo-
therapy is the first line treatment of non-resectable well-differentiated 
PNET. As for temozolomide, tumour MGMT deficiency may predict 
the efficacy of STZ in PNET. Aim(s): Assessment of the predic-
tive value of MGMT in a monocentric retrospective cohort of PNET 
treated with STZ-based chemotherapy. Materials and Methods: 
All patients with a well-differentiated PNET treated with a STZ-based 
chemotherapy according to the Moertel scheme between 01/2006 and 
02/2014 were selected. Efficacy of the chemotherapy was assessed on 
CT-scan according to RECIST 1.1 and by PFS. MGMT expression 
was assessed by immunochemistry with a score (0–300) combining 
the % of positive cells by the intensity of the staining (0–3). Results: 
18 patients (8 men, median age 52) with a PNET grade 1 (n = 3), 2 
(n = 12) or 3 (n = 3), progressive in 50% of the cases, were selected. 
STZ-based chemotherapy (with doxorubicin n = 16 or 5FU n = 2) was 
mainly administered as first line (78%). Best radiological response 
was an OR in 28% (n = 5), SD in 56% (n = 10) or PD in 16% (n = 3). 
5-year survival rate and median PFS were 61% and 14 months [3.7–
28.3], respectively. Median MGMT was 85 [0–300]. A low MGMT 
expression was not associated with an objective response but patients 
with MGMT ≤120 had a longer PFS (19.5 [7.2–28.3] vs. 6.6 months 
[3.7–20.2]) (p = 0.03). Conclusion: A low MGMT score (≤120) can 
help selecting patients to be treated with STZ-based chemotherapy. 
Keywords: MGMT, Streptozotocin, PFS.

J11

Efficacy and Tolerance of a Simplified 
Combination of Streptozotocine and 
Epi-Adriamycine in Metastatic Foregut 
Neuroendocrine Tumor (NET). A Pilot Study 
Hirsch L., Lepère C., Zaanan A., Landi B., Vaillant J.N., 
Louafi S., Pernot S., Taieb J., Rougier P.

Digestive Oncology HEGP, Paris, France 

Introduction: Since more than 30 years the combination of 
Adriamycine (A) and Streptozotocine (STZ) is considered as one of 
the standard chemotherapy regimens (Moertel et al, N Engl J Med 
1992, 326 : 519–23) for patients with aggressive grade 2 metastatic 
pancreatic NET (PNET). Aim(s): To evaluate tolerance and effi-
cacy of a simplified schedule in patients with progressive metastatic 
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J14

The Role of Interval CT Scanning in Patients 
Undergoing Palliative Chemotherapy for 
Metastatic Neuroendocrine Tumours (NETs)
Miller R.a, Childs A.b, Gillmore R.a, Mayer A.a, 
Thirlwell C.b, Meyer T.b

aRoyal Free Hospital London NHS Foundation Trust, 
London, UK; bUCL Cancer Institute, London, UK 

Introduction: In NET, radiological response to chemotherapy is 
often delayed and the importance of interval-imaging during treat-
ment has not been determined. Aim(s): To asses whether interval-
imaging alters clinical management. Materials and Methods: We 
performed a retrospective review of NET patients treated with che-
motherapy between 2008-2011. Relevant data was extracted from the 
medical and radiological records. Results: 63/84 patients had suf-
ficient data to assess clinical and radiological response. Common pri-
mary sites included pancreatic (36%) and bronchial (16%). 47% were 
grade 3. After three cycles of chemotherapy, 58%, 20% and 22% had 
clinical response (ClinR), stable symptoms (SS) or symptomatic pro-
gressive disease (PD) respectively. Of 36 patients with ClinR, 34 also 
had radiological response (1 CR, 15 PR and 18 SD (PPV 94%)). Two 
patients with a ClinR had PD on imaging; both high-grade tumours 
(Ki67 80% and 90%). 14 patients had clinical PD of which 2 died 
from PD and on imaging; 8 had PD, 1 a mixed response and 3 had 
SD but discontinued chemotherapy due to progressive symptoms. All 
patients with radiological progression had Ki67 ≥20%. All patients 
with SS had SD on imaging. Overall there was a discrepancy between 
clinical and imaging response in 5 cases (7.9%). Conclusion: In 
97% of patients with metastatic NETs, interval-imaging would not 
have altered management based on clinical assessment. We recom-
mend interval imaging only for patients with clinical PD or tumours 
with Ki67>20%. Keywords: NETs, Chemotherapy, Imaging.

J15

The Efficacy and Safety of Sunitinib in 
Heavily Pretreated Patients with NETs. 
National Cancer Research Center Experience
Odintsova A., Gorbunova V., Orel N., Markovich A., 
Kouzminov A., Polozkova S., Emelianova G.

National Cancer Research Center n.a. Blokhin N.N., 
Moscow, Russian Federation 

Introduction: There was done monocentral trial. 19 pts with 
progressive well differentiated NETs (G1, G2) were treated with 
sunitinib. Aim(s): Evaluation efficacy and toxicity. Materials and 
Methods: All pts received long acting somatostatin analogs. The 
mean age was 55 years, 4 male, 15 female. The most of pts had pan-
creatic neuroendocrine tumor – 16 (84%) pts, kidney NET–1 pt, pri-
mary multiple synchronous panceatic+kidney had 2 patients. There 
was index proliferation Ki67% determination: Ki67 less 3% –1 pt, 
Ki67% = 3–20% had 15 pts; ki67% more than 20% had 2 pts. There 
were 3 pts with G1 NETs, 16 patients with G2 NETs. Cytoreductive 

J13

Chemotherapy for Stage IV Sporadic 
Pancreatic Neuroendocrine Tumors (pNET): 
Are Partial Responses to Post-First Line 
Chemotherapy Predictable by Response/
Type of First Line Chemotherapy?
Marotta V.a, Malka D.b, Walter T.c, Do Cao C.d, 
Faggiano A.a, Arfi-Rouche J.e, Valette P.J.f, Boige V.g, 
Leboulleux S.h, Berdelou A.h, Tafuto S.i, 
Lombard-Bohas C.c, Colao A.a, Ducreux M.h, Baudin E.h

aDepartment of Clinical Medicine and Surgery, Federico II 
University, Naples, Italy; bDepartment of Cancer Medicine, 
Institute Gustave Roussy, Villejuif, France; cHospices 
Civils de Lyon, Edouard Herriot Hospital, Department 
of Digestive Oncology, Lyon, France; dEndocrinology 
and Metabolism Department, Lille University Hospital, 
Lille, France; eDepartment of Radiology, Gustave-
Roussy, Villejuif, France; fHospices Civils de Lyon, 
Hôpital Edouard Herriot, Department of Radiology, Lyon, 
France; gService d‘Oncologie Gustave-Roussy, Villejuif, 
France; hDepartment of Endocrine Oncology and Nuclear 
Medicine, Institute Gustave Roussy, Villejuif, France; 
iMedical Oncology Unit, Istituto Nazionale per lo Studio 
e la Cura dei Tumori ‘Fondazione G. Pascale’ – IRCCS, 
Naples, Italy 

Introduction: Three types of chemotherapy are recommended 
for stage IV pancreatic neuroendocrine tumors (pNETs): strepto-
zocin (STZ)-, dacarbazine (DCZ)- and oxaliplatin (OX)-based. 
Whether cross resistance exists is unknown. Aim(s): To analyze 
RECIST-response to second-line chemotherapy as a function of 
antitumor activity and type of first line chemotherapy. Materials 
and Methods: Multicenter retrospective study. Inclusion criteria 
were: 1) Confirmed pNET naive of therapy 2) RECIST measurable 
disease 3) Sporadic tumor. STZ- and DCZ-regimens were grouped 
together as alkylating agents. Results: We included 81 patients. First 
line chemotherapy was STZ-, DCZ- or OX-based in 37, 14, and 30 
patients. Thirty-seven of them received second-line chemotherapy 
(STZ-, DCZ- or OX-based in 8, 14, and 15 subjects). Rates of partial 
response to second-line chemotherapy was 20 and 30% in patients 
who respond or not respond to first-line chemotherapy, respectively. 
Rates of response to second-line alkylating agents in patients receiv-
ing first-line OX-regimens was 27%. Rates of response to post-first 
line OX-regimen in patients receiving first-line alkylating agents 
was 32%. By contrast when sequential administration of alkylating 
agents (STZ- or DCZ-based chemotherapy) was performed, no partial 
response were observed. Conclusion: Response to first-line chemo-
therapy does not predict the likelihood of responding to second-line 
cytotoxic agents when alternative family of cytotoxic agents are used. 
Keywords: Pancreatic neuroendocrine tumor, Chemotherapy.
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J17

Efficacy of the Combination of Capecitabine 
and Temozolomide in Patients with 
Advanced Pulmonary Carcinoid Tumours
Papaxoinis G.a, McCallum L.a, Nasralla M.a, Nonaka D.b, 
Mansoor W.a

aDepartment of Medical Oncology, The Christie NHS 
Foundation Trust, Manchester, UK; bDepartment of 
Medical Oncology, The Christie NHS Foundation Trust, 
The University of Manchester, Institute of Cancer 
Sciences, Manchester, UK 

Introduction: Limited treatment options exist for patients 
(pts) with advanced pulmonary carcinoids (PC). Capecitabine-
temozolomide (CAPTEM) has demonstrated significant efficacy in 
pts with pancreatic neuroendocrine tumours. However, its role in PC 
remains unexplored. Aim(s): The aim of this study was to examine 
the efficacy of CAPTEM in advanced PC. Materials and Methods: 
Pts were treated with capecitabine 750 mg/m2 BD day1-14 and temo-
zolomide 200 mg/m2 OD day10-14 of a 4-week cycle up to maximum 
of 6 cycles. All pts were treated at the Christie NHS Hospital from 
3/2014 to 11/2015. Results: 19 pts were included; 8 (42%) had typi-
cal and 11 (58%) atypical PC. Fourteen pts (74%) had ECOG perfor-
mance status (PS) 0-1 and 5 (26%) PS 2. The number of involved 
organs was 1/2 in 8 pts (42%) and >2 in 11 (58%). The most frequent 
site of metastasis was the liver. Prior treatments included octreotide 
(10 pts, 53%), pasireotide (2 pts, 11%), chemotherapy (5 pts, 26%), 
interferon (2 pts, 11%) and everolimus (1pt, 5%). Five pts (26%) 
received CAPTEM as first line treatment and 8 (42%) as second line. 
Median number of cycles was 4. Seven pts (37%) completed 6 cycles. 
Among 17 assessable pts, 2 (12%) had partial response, 9 (53%) sta-
ble disease and 6 (35%) disease progression. After 8 months median 
follow-up, 11 pts progressed and 6 died. Median progression-free sur-
vival was 5 and overall survival 10 months. Conclusion: CAPTEM 
has moderate activity in PC. Predictive factors of efficacy could 
not be identified. Keywords: Pulmonary carcinoids, Capecitabine, 
Temozolomide.

J18

O6-Methylguanine DNA Methyltransferase 
(MGMT) Deficiency and Response to 
Aranoza-Based Therapy in Patients with 
Neuroendocrine Tumors 
Polozkova S., Stepanova E., Delektorskaya V., 
Kozlov N., Gorbunova V., Orel N., Markovich A., 
Kuzminov A., Emelianova G., Odintsova A.

N.N. Blokhin Russian Cancer Research Center of the 
Ministry of Health of the Russian Federation, Moscow, 
Russian Federation 

Introduction: Aranoza (3-α-L-arabinopyranosyl-1-methyl-
nitrosourea) – nitrosourea derivative, as STZ. O6-methylguanine 
DNA methyltransferase (MGMT) is an enzyme implicated in chemo-

surgery was performed in 9–47.3% pts. 6/19 pts had 0-1-2 prior 
lines of CT and 13/19 patients were heavily pretreated with more 
than 3 lines of CT. Previous treatment included interferon α, octreo-
tide LAR, XelOx, EP and of temozolomide, paclitaxel and fluoro-
pyrimidines, everolimus. Sunitinib as a first line treatment was in 3 
patients, after everolimus therapy was in 2 cases. Results: The effi-
cacy was evaluated in 14/19 pts. There was 2 PR-14.3%, 11pts had 
stable disease-78.6% and 1 pt had progressive disease. The median of 
PR is not reached. The median of stable disease was 13 months AE 
III-IV grade included hematology 8 pts, hypertension 4 pts, bleeding 
from esophageal vessels 1 patient stopped treatment due to toxicity. 
Dose of sunitinib was reduced in 4 pts due to high blood pressure. 
Conclusion: Preliminary data suggests that sunitinib efficacy, the 
observed AE correlated with known. Keywords: NET, Sunitinib, 
Efficacy, Chemotherapy.

J16

Safety and Compliance of Capecitabine and 
Temozolomide in Patients with Advanced 
Neuroendocrine Tumours
Papaxoinis G.a, McCallum L.a, Nasralla M.a, Hubner R.a, 
McNamara M.b, Valle J.b, Mansoor W.a

aChristie NHS Foundation, Manchester, UK; bChristie NHS 
Foundation, Institute of Cancer Sciences, University of 
Manchester, Manchester, UK 

Introduction: Capecitabine-temozolomide (CAPTEM) is a 
treatment option in patients (pts) with neuroendocrine tumours. 
Although efficacy data has been reported, no detailed safety infor-
mation exists. Aim(s): The aim of this retrospective study was to 
examine safety and treatment compliance in CAPTEM-treated pts 
with diverse advanced NETs. Materials and Methods: Pts were 
treated with CAP 750 mg/m2 BD (day1-14) and TEM 200 mg/m2 OD 
(day 10–14) orally in a 28 day cycle up to a maximum of 6 cycles. 
Alive pts completed retrospectively a treatment satisfaction survey. 
Results: 38 pts were included; primary sites were lung (18 pts), GI 
tract (6 pts), pancreatic (4 pts), other (4 pts) and unknown primary (6 
pts). Twenty-eight pts (74%) had ECOG performance status (PS) 0–1 
and 10 (26%) had PS 2. Fourteen pts (37%) had prior chemotherapy. 
Sixteen pts (42%) did not complete 6 cycles; due to progressive dis-
ease (11 pts), thrombocytopenia (3 pts), PS deterioration (1 pt) or pt 
decision (1 pt). Six pts (16%) had at least 1 dose deferral and 8 (21%) 
had dose reductions, all during first two cycles. Grade (G) 3/4 haema-
tological toxicities were thrombocytopenia (16%), neutropenia (10%) 
and anaemia (5%), in 4 pts who received prior chemotherapy and 
4 naive (p = 0.433). G2 non-haematological toxicities were nausea 
(5%) and diarrhoea (5%). Conclusion: CAPTEM is well-tolerated 
at full dose irrespective of prior chemotherapy, age or PS. A minority 
develop severe thrombocytopenia during the first 2 cycles. Pt survey 
data will be presented. Keywords: Capecitabine, Temozolomide, 
NET.
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pretreated patients. The median PFS and OS were 8 and 32 months 
respectively. The most frequent G3 toxicities were neurological and 
gastrointestinal. ERCC-1 immunohistochemical over-expression 
was positive in 4/28 evaluated sample. Conclusion: Oxaliplatin-
based chemotherapy can be active with a manageable safety profile 
in advanced NETs irrespective of the primary sites and tumor grade, 
especially in pancreatic pretreated NETs. Keywords: Oxaliplatin, 
NETs.

J20

Temozolomide-Based Second-Line 
Chemotherapy in Patients with Advanced 
Bronchopulmonary Neuroendocrine Tumours
Tabaksblat E., Ladekarl M.

Aarhus University Hospital, Aarhus, Denmark 

Introduction: The management of advanced Bronchopulmonary 
Neuroendocrine Tumours (BP-NET) is not standardized. There are 
only few clinical studies of Temozolomide (TMZ) as monotherapy or 
in combination with other agents available for BP-NET. Aim(s): To 
evaluate the efficacy and safety of TMZ-based chemotherapy (CTX) 
in a cohort of patients (pts) with pre-treated advanced BP-NET. 
Materials and Methods: Twenty-five pts who underwent treatment 
with TMZ-based CTX at our institution for BP-NET, excluding small 
cell lung cancer, between 2010 and 2015 were included. The RECIST 
1.1 objective response rates (ORRs) and toxicity following NCI-
CTCv4 criteria were retrospectively assessed. Results: The median 
age at second-line treatment initiation was 63 years (range 41–83). 
Eleven pts (44%) had atypical carcinoid and 14 (56%) poorly differ-
entiated neuroendocrine carcinoma. ORRs were 36% and disease con-
trol rate (PR+SD) was 48%. Median overall survival (mOS) was 10 
mo (95% CI; 8.1–11.9), median progression free survival (mPFS) was 
6 mo (95% CI; 1.0–11.1), while median time to progression (mTTP) 
was 3 mo (range 0–24). An exploratory responder (PR+SD) analysis 
showed that 7 (58%) pts experienced prolonged PFS (>12 mo) and 2 
(17%) of them remained progression free after 2 years. Eight (67%) 
of responders had Ki67-index <55%. Conclusion: TMZ-based CTX 
is well tolerated and shows clinical activity in BP-NET with OR in 
1/3 of pts. Our analysis suggest that BP-NET pts with Ki67-index 
<55% are most likely to respond to TMZ-based CTX. Keywords: 
Temozolomide, BP-NET, Ki-67 index.

therapy resistance to alkylating agents and its low levels are associ-
ated with sensitivity to them. Aim(s): To investigate the relationship 
between response to Aranoza-based therapy and MGMT expression. 
Materials and Methods: The MGMT expression was measured in 
37 pts by immunohistochemistry using paraffin-embedded tissues. 
Tumors were scored as ‘‘intact’’ when the rate of positive cells was 
more than 10% with the intensity of staining 1+ and more. All con-
secutive pts with WD NETs treated with Аranoza alone or in com-
bination with capecitabine, doxorubicin or temozolomide. Treatment 
efficacy was evaluated according to RECIST criteria v.1.0. The 
median PFS was calculated using Kaplan-Meier method. Results: 
In archival specimens, MGMT deficiency was observed in 17 of 19 
pancreatic NETs (PNETs), 8 of 16 non-PNETs and 3 of 3 without 
primary. 12 of 27 pts with MGMT-deficient tumors (9 PNETs, 2 non-
PNETs and 1 without primary) and 1 of 10 pts with tumors showing 
intact MGMT expression responded to treatment (p = 0.06). Pts with 
MGMT-deficient tumors had a median PFS of 16.5 months compared 
to 14.0 months for intact MGMT (p = 0.17). Conclusion: MGMT 
deficiency, measured by immunohistochemistry, is more common in 
PNETs than in non-PNETs (p = 0.02). Absence of MGMT expression 
may explain the sensitivity of some PNETs to treatment (p = 0.06). 
Keywords: Aranoza, MGMT, Chemotherapy, NETs.

J19

Oxaliplatin-Based Chemotherapy in 
Advanced Neuroendocrine Tumors: 
Clinical Outcomes and Preliminary 
Correlation with Biological Factors
Spada F.a, Antonuzzo L.b, Marconcini R.c, Radice D.a, 
Antonuzzo A.c, Ricci S.c, Di Costanzo F.b, Fontana A.d, 
Luppi G.d, Nobili E.e, Galdy S.a, Cella C.a, Sonzogni A.f, 
Barberis M.a, Fazio N.a

aEuropean Institute of Oncology, Milano, Italy; bAOU 
Careggi, Firenze, Italy; cS. Chiara Hospital, Pisa, Italy; 
dDepartment of Oncology and Hematology, Modena, Italy; 
eS. Orsola Malpighi Hospital, Bologna, Italy; fNational 
Institute of Oncology, Milano, Italy 

Introduction: The role of chemotherapy in low/intermediate 
grade neuroendocrine tumors (NETs) is still debated. Aim(s): To 
evaluate activity and toxicity of oxaliplatin-based chemotherapy in 
patients with advanced NETs in an Italian multicenter ‘real world’ ret-
rospective study. Materials and Methods: Clinical records from 5 
referral centers were reviewed. Disease control rate corresponding to 
PR+SD (partial response + stable disease), progression free survival 
(PFS), overall survival (OS) and toxicity were calculated. Ki67 label-
ing-index, grade of differentiation and excision-repair-cross-comple-
menting group-1 (ERCC-1) were analyzed in tissue tumor samples. 
Results: 78 patients were included. Primary sites were: pancreas 
in 46%, gastrointestinal in 24%, lung in 19%, and unknown in 10% 
patients. The vast majority were G2. More than 80% patients were 
metastatic, pretreated and progressive to previous therapies. 65% 
received CAPOX, 6% GEMOX, 29% FOLFOX-6. Partial response 
occurred in 26% patients, half of them with pancreatic NETs, and SD 
in 54%. Responses were in both low/high-grade tumors, especially in 
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in NET is safe (p < 0.0001). Conclusion: The achievement of pri-
mary endpoint substantiates the treatment with LAN high doses in PD 
NETs. Keywords: High doses lanreotide safety. Partially supported 
by industry. 

K2

Tumor Growth Rate (TGR) as an Indicator of 
Antitumor Activity with Lanreotide Autogel/
Depot (LAN) vs. Placebo (Pbo) in Intestinal/
Pancreatic NET: Post Hoc Analysis of 
CLARINET Data
Caplin M.a, Pavel M.b, Ruszniewski P.c, Liyanage N.d, 
Massien C.d, Dromain C.e

aRoyal Free Hospital, London, UK; bCharité University 
Medicine Berlin, Berlin, Germany; cBeaujon Hospital, 
Paris Diderot University, Clichy, France; dIpsen, Boulogne-
Billancourt, France; eInstitut Gustave Roussy, Villejuif, 
France 

Introduction: TGR is a novel measure of tumor growth activ-
ity that may be more precise than RECIST for evaluating response 
to treatment of NETs. Aim(s): To evaluate TGR in patients from 
CLARINET study. Materials and Methods: Patients with meta-
static intestinal/pancreatic NETs received LAN 120 mg or Pbo 4 wkly 
for 96 wks or until PD/death. TGR (% variation of tumor volume per 
month) was calculated from SLD of original target lesions (exclud-
ing new ones) on 2 CT scans during defined periods: 12 to 24 wks 
prior to randomization vs. baseline (pretreatment); and baseline vs. 
each visit or between consecutive visits. We analyzed changes in 
TGR during treatment, and relationship of TGR during different peri-
ods and PFS outcomes. Results: Mean (95% CI) pretreatment TGR 
was 4.1% (2.6, 5.6) and 3.3% (1.7, 4.8) in the LAN and Pbo groups 
(p = 0.46); and TGR at 12 wks’ treatment was 1.2% (–0.4, 2.7) and 
4.1% (2.6, 5.6) with LAN and Pbo, respectively (p = 0.008). This 
difference between groups was maintained throughout the treatment 
period. ROC analysis showed that pretreatment TGR≤/>4% was the 
best cut-off value for predicting risk of progression, independently of 
treatment; TGR >4% resulted in a 4-fold higher risk of progression 
than TGR ≤4% (HR 4.1; 95% CI 2.5, 6.5; p < 0.001). Regardless 
of pretreatment TGR, LAN was more effective than Pbo in delaying 
PD. Conclusion: TGR seems to be a more precise marker to assess 
NET response to therapy than RECIST, and has potential clinical util-
ity as a novel parameter for tumor progression. Sponsored by Ipsen. 
Keywords: TGR, PFS.

 Medical Treatment – SMS Analogues, 
Interferon

K1

Safety of High Doses Lanreotide Treatment 
in Patients with Progressive Neuroendocrine 
Tumors: Results from a Prospective Phase II 
Trial
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Baldelli R.e, Ferolla P.f, De Angelis C.g, Giuffrida D.h, 
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Tomassetti P.b, Ferone D.k
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Italy; hDepartment of Medical Oncology, Mediterranean 
Institute of Oncology, Catania, Italy; iEndocrinology 
and Metabolism Unit, University Hospital S. Maria 
della Misericordia, Udine, Italy; jGastrointestinal & 
Neuroendocrine Tumors, European Institute of Oncology, 
Milano, Italy; kEndocrinology, IRCCS AOU San Martino 
IST, University of Genova and Center of Excellence of 
Biomedical Research, Genova, Italy 

Introduction: Dose escalation (or interval reduction) of soma-
tostatin analogs (SSAs) is a rather common strategy for patients 
(pts) with progressive metastatic neuroendocrine tumors (NETs). 
However, to date, no systematic prospective studies have been car-
ried out to evaluate safety and efficacy of this treatment schedule in 
NETs. Aim(s): Evaluate high doses of lanreotide (LAN) in progres-
sive (PD) NETs. Materials and Methods: A multicenter, prospec-
tive, open label, single arm phase II study with LAN ATG (180 mg/28 
days for 12 months) has been completed in 35 pts with PD NET under 
standard maximal doses of SSAs. Primary endpoint was safety, while 
secondary was efficacy. Results: Here we present the results about 
primary endpoint. The planned recruitment of 35 pts was completed 
in November 2014. Mean age was 63 ± 11 years, 16% thoracic and 
84% gastroenteropancreatic NET were enrolled and 49% were G2. 
Pts entered the study with radiological PD in 94% of cases. Nine seri-
ous adverse events (SAE) in 7 pts have been recorded, including 2 
treatment-related (cholelithiasis and consequent cholecystitis were 
considered as 2 SAE, although concurrently occurred in the same 
case), with a SAE frequency rate of 21.8%. Statistical analysis for 
the verification of primary endpoint (binomial test with null hypoth-
esis value at 65%) has shown that treatment with high dose lanreotide 
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group who are more effective of these treatments in NETs with Ki-67 
index ≤20%. Materials and Methods: Patients who received SA or 
CT, were unresectabl and metastatic NETs with Ki-67 index ≤20%. 
These patients were selected from 13 centers between 2000-2014. 
The patients were evaluated retrospectively for factors effecting PFS 
by the Kaplan-Meire and Cox-Regression methods. Results: 165 
patients were enrolled. The median duration of follow-up was 36 
months. 59 (36%) had died during follow-up. The median age was 
56 and male/female ratio 1.09. 74 (45%) patients were G1 and 91 
(55%) were G2 NET. And also among these Ki-67 ≤20% cases, 89 
patients (54%) were Ki-67 <5% and 78 (46%) were Ki-67 ≥5%. SA 
was given to 146 patients, 80 patients were treated with CT. Among 
these patients, both SA and CT were given to 61 patients. Response 
rate (RR) after SA was 16%; 71% had disease stabilization (SD) and 
RR after CT was 28%; 46% had SD (p = 0.008). The median PFS 
in patients receiving SA was 34 months and for patients receiving 
CT 8 months (p < 0.001). PFS of SA was longer than PFS of CT 
both the first-line and second-line in all Ki-67 values (p < 0.001). PFS 
was longer (51 months versus 20 months) when Ki-67 was <5% in 
receiving SA group (p = 0.006). Conclusion: SA may be preferred 
over chemotherapy in advanced NET patients with Ki-67 ≤20%. 
Keywords: Somatostatin analogue, NET, Ki-67.

K5

Merkel Cell Carcinoma of the Knee 
Treated with Somatostatin Analogue 
and Radiotherapy: A Case Report
Puliafito I.a, Falsaperla D.a, Mare M.a, Blanco G.a, 
Memeo L.b, Giuffrida D.a

aMedical Oncology Unit Mediterranean Institute 
of Oncology, Viagrande (CT), Italy; bPathology Unit 
Mediterranean Institute of Oncology, Viagrande (CT), Italy 

Introduction: Merkel cell carcinoma (MCC) is a rare and aggres-
sive primary cutaneous neuroendocrine malignancy. Chemotherapy 
with cisplatin (CDDP) and etoposide (VP16) is an effective treatment 
for metastatic MCC. Aim(s): To describe a case of MCC located on 
the knee in advanced stage, not eligible for standard therapy with 
CDDP and VP16 and treated with somatostatin analogues plus radio-
therapy (RT). Materials and Methods: A 76 year old man was 
referred to our center in March 2012 complaining a 8 cm symptomatic 
(painful and limitation of motion), vegetating and ulcerated lesion of 
the right knee. Biopsy of the lesion revealed MCC (ki 67 91%, CgA 
+ NSE + CD 117 – TTF1 –); CT scan and Octreoscan showed lesion 
in the right knee and homolateral inguinal lymph-node metastases. 
Because of HCV+ cirrosis with thrombocytopenia (93.000/mm3), 
patient was ineligible to chemotherapy with CDDP and VP16, there-
fore he received somatostatin analogue plus RT. Results: Patient 
received Lanreotide 120 mg every 28 days and RT on the primary 
lesion (20 Gy) and on the right inguinal lymph-nodes (20 Gy). The 
following examinations showed regression till disappearance of the 
primary and secondary lesions after about 7 months with a com-
plete response until today. Conclusion: In this case, somatostatin 
analogues plus RT have represented a valid alternative therapy for 
patients with MCC not suitable to chemotherapy. Keywords: Merkel 
cell carcinoma, Somatostatin analogues, Radiotherapy.

K3

Dosimetry to Estimate the Effect of 
Gelofusine® on the Renal Absorbed 
Dose of Lutetium 177-DOTA-Octreotate
Lucas C., Goodman S., Smith J., Burge M., Wyld D., 
Ravi Kumar A.

Royal Brisbane and Women‘s Hospital, Brisbane, Australia 

Introduction: Lutetium-177 DOTA-octreotate (LuTate), a radio-
labelled somatostatin analogue, delivers targeted radiation to neuroen-
docrine tumours and metastases. Healthy tissues also receive significant 
irradiation. Charged amino acids are routinely co-infused to block renal 
proximal tubular LuTate reabsorption. Gelofusine® (a succinylated 
bovine gelatin molecule), proposed to interact with the megalin/cubulin 
receptor-mediated transporter system, has been shown to reduce renal 
uptake of indium-111 octreotide. Routine Gelofusine® administration 
is limited by risk of allergic reaction. Aim(s): To utilise personalised 
dosimetry to assess renal radiation risk from LuTate therapy and the 
additional effect of Gelofusine® on renal absorbed dose of LuTate. 
Materials and Methods: Quantitative SPECT images are routinely 
acquired following the first therapy cycle to estimate accumulated radi-
ation doses delivered to kidneys. Five patients demonstrated a higher 
than threshold renal radiation dose and received additional renal protec-
tion with Gelofusine® for future cycles of LuTate, with repeat dosim-
etry. Results: Gelofusine® administration resulted in a mean reduction 
in renal absorbed biologically effective dose of 34% (range 12%-51%), 
with standard deviation of 19%. Conclusion: While administration 
of Gelofusine® with LuTate therapy reduced renal absorbed radiation 
dose in all our patients, extent of reduction was quite variable. Further 
studies are required to understand the reasons for these variations. 
Keywords: Lutetium, Dosimetry, Renal, Gelatin, Somatostatin.
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Comparison of Somatostatin Analogue (SA) 
and Chemotherapy (CT) in Neuroendocrine 
Tumors (NET) Patients with Ki-67 ≤20%
Özaslan E.a, Koca S.b, Sevinç A.c, Hacıoğlu B.d, 
Özçelik M.e, Duran A.O.f, Yıldız Y.g, Tanrıverdi Ö.h, 
Menekşe S.i, Aksoy A.j, Elmacı S.k, Uysal M.l, Çiltaş  A.m

aErciyes University, Kayseri, Turkey; bMarmara University, 
İstanbul, Turkey; cGaziantep University, Gaziantep, Turkey; 
dTrakya University, Edirne, Turkey; eKartal Training and 
Research Hospital, İstanbul, Turkey; fAnkara A.Y. Training 
and Research Hospital, Ankara, Turkey; gİzmir K.Ç. Training 
and Research Hospital, İzmir, Turkey; hMuğla University, 
Muğla, Turkey; iCelal Bayar University, Manisa, Turkey; 
jElazığ University, Elazığ, Turkey; kCumhuriyet University, 
Sivas, Turkey; lAfyon Kocatepe University, Afyon, Turkey; 
mGazi University, Ankara, Turkey 

Introduction: SA and CT are the most important treatment 
options for grade (G) 1 and G2 NET patients. Aim(s): To compare 
SA and CT with progression-free survival (PFS), and to find patients 
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K7

Management of Controversial 
Gastroenteropancreatic (GEP) 
Neuroendocrine Tumour (NET) Clinical 
Situations (CS) with Somatostatin 
Analogues (SSAs): Results of a Delphi 
Questionnaire (Q) Panel from the NETPraxis 
Program
Sevilla I.a, Segura A.b, Capdevila J.c, Lopez C.d, 
Garcia Carbonero R.e, Grande E.f, GETNEg

aHospital Clínico y Regional de Málaga, Málaga, Spain; 
bHospital Univ. La Fe, Valencia, Spain; cHospital Vall 
d‘Hebron, Barcelona, Spain; dHospital Univ. Marqués 
de Valdecilla, Santander, Spain; eHospital Univ. 12 
de Octubre, Madrid, Spain; fHospital Univ. Ramón 
y Cajal, Madrid, Spain; gGrupo Español de Tumores 
Neuroendocrinos, Spain, Spain 

Introduction: In NET CS where use of SSAs is controversial 
due to lack of evidence, clinical experience and expert opinion can 
help establish recommendations. Aim(s): The NETPraxis program 
aims to develop a common guidance for controversial CS with SSAs 
in clinical practice in Spain. Materials and Methods: 5 CS were 
defined with a common core (non-functioning NET, not susceptible 
of surgery/locoregional therapy, Ki67<10% [except CS5], ECOG 
≤2), and tailored questions on the use of SSAs (CS1: enteropancre-
atic origin, nonprogressive <6 mo; observation or SSA? CS2: pan-
creatic origin; initial SSA, molecularly targeted therapy (MTT) or 
chemotherapy? CS3: GEP-NET progressing with SSA; maintain 
SSA? CS4: GEP-NET, negative octreoscan; initial SSA? CS5: GEP-
NET, Ki67>10%, positive octreoscan; initial SSA?). Management of 
CS was discussed with Spanish oncologists, followed by a 48-item 
Delphi Q with a 9-point rating scale (9=full agreement; consensus 
>2/3 of responses in the same tertile). Results: 65 Qs were retrieved. 
Consensus was attained in 23 items (48%) and near consensus in 12. 
Experts agreed on CS1) use of SSA (89%); CS2) use of SSA either as 
monotherapy or in combination with MTT (94%); CS3) maintaining 
the SSA at the time of progression (85%); CS4) use of SSA in low-
risk patients (72%); CS5) use of SSA in patients with comorbidities 
(86%). Conclusion: Experts agreed on the use of SSAs in differ-
ent controversial NET CS. A second Delphi round is in progress to 
achieve a common guidance in 25/48 items; results to be presented. 
Keywords: SSA, Delphi, NETpraxis.
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Combination of Lanreotide Autogel and 
Temozolomide in Patients with Progressive 
Gastro-Entero-Pancreatic Neuroendocrine 
Tumours (GEP-NET) – A Pilot-Study
Raderer M.a, Hörsch D.b, Lahner H.c, Rinke A.d, 
Denecke T.e, Koch A.e, Raspel A.f, Hoffmanns P.f, 
Pavel M.e

aAKH, Wien, Austria; bZentralklinik, Bad Berka, Germany; 
cUniversitätsklinik, Essen, Germany; dUniversitätsklinik, 
Marburg, Germany; eCharite, Berlin, Germany; fIPSEN, 
Ettlingen, Germany 

Introduction: Therapeutic options for patients with advanced 
progressive GEP-NET are still limited. Aim(s): To evaluate the com-
bination of Lanreotide and Temozolomide in progressive G1 or G2 
GEP-NET. Materials and Methods: A total of 40 patients with 
advanced progressive G1 or G2 GEP-NET are to be treated with 
Lanreotide Autogel 120 mg + Temozolomide for 6 months (com-
bination phase). In case of clinical benefit defined as complete or 
partial response (CR, PR) or stable disease (SD) after combination 
phase patients are randomized to either Lanreotide alone (mainte-
nance phase) or observation without specific intervention. Disease 
control rate (CR, PR, SD) after 6 months of combination treatment 
is the primary endpoint. After 15 patients have been treated for at 
least 4 months safety assessment is prespecified and provided to Data 
Safety Monitoring Committee. Results: So far, 36 patients have 
received the combination therapy (cutoff date: Oct. 1st). Preliminary 
response data after 4 months of combination treatment (15 patients) 
showed no patients with disease progression, 9 patients with SD, 2 
patients showed PR. Data of 4 patients not evaluable due to dropped 
out. 27 patients experienced an adverse event (AE) of grade 1 and 2, 
11 patients developed AE of grade 3, one patient developed a seri-
ous related AE. Conclusion: These preliminary data suggest that the 
combination of Lanreotide and Temozolomide might be a potential 
treatment option for patients with progressive G1 or G2 GEP-NET. 
Keywords: GEP-NET, Lanreotide, Temozolomide.
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K9

Expression of Somatostatin Receptors in 
Gastroenteropancreatic Neuroendocrine 
Neoplasm and Multicenter Retrospective 
Clinical Study of Octreotide LAR in the 
Treatment of Advanced GEP-NET
Yuhong W.a, Wei W.b, Kaizhou J.c, Cheng F.b, Zhiwei Z.b, 
Chenghao S.d, Minhu C.a, Xianjun Y.c, Jie C.a

aDepartment of Gastroenterology, Guangzhou, China; 
bDepartment of Gastric and Pancreatic Surgery, 
Guangzhou, China; cPancreatic Cancer Institute, Fudan 
University; Department of Pancreas Surgery, Fudan 
University Shanghai Cancer Center, Shanghai, China; 
dDepartment of General Surgery, Changzheng Hospital, 
Second Military Medical University, Shanghai, China 

Introduction: Gastroenteropancreatic neuroendocrine neo-
plasms (GEP-NENs) are known to overexpress somatostatin receptors 
(SSTRs), which forms the basis for octreotide long-acting repeatable 
(LAR) treatment in NEN. Aim(s): To detect the expression of SSTR 
subtypes 2 and 5 in GEP-NEN and investigate the efficacy and safety 
of octreotide LAR in the treatment of well-differentiated advanced 
GEP-NET in China. Materials and Methods: We conducted a mul-
ticenter retrospective study including four centers from across China. 
SSTR2 and SSTR5 expression were examined in 165 specimens by 
immunohistochemistry. The clinical data of 54 patients who received 
octreotide LAR were analyzed. Results: The overall expression rates 
of SSTR2 and SSTR5 were 67.3% and 55.2%, respectively. SSTR2 
and SSTR5 positive expression was much higher in pancreatic and 
well-differentiated tumors (P < 0.05), and predicted better survival 
(P = 0.001, P = 0.009). Among the 54 patients who received octreo-
tide LAR, the median OS was not reached, the median TTP was 20.2 
months, with the ORR being 1.9%, and the SD rate being 79.6%. 
Fifteen (27.8%) of the patients experienced adverse drug reactions, 
no one experienced a serious adverse event. Conclusion: SSTR2 
and SSTR5 are highly expressed in GEP-NEN with different tumor 
sites and differentiation. Both could serve as prognostic factors. 
Octreotide LAR is effective in Chinese patients with well-differen-
tiated advanced GEP-NET, with a low incidence of adverse reac-
tions. Keywords: Gastroenteropancreatic neuroendocrine neoplasm, 
somatostatin receptor, octreotide, treatment.
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Safety and Efficacy of Pasireotide LAR (PAS) 
in Patients with Advanced Neuroendocrine 
Tumors (NET): Findings of a Phase I, 
Multi-Center, Open-Label, Dose-Escalation 
Study
Yao J.a, Chan J.b, Mita A.c, Kundu M.d, Valera S.Z.d, 
Unge P.e, Strosberg J.f, Wolin E.c

aUniversity of Texas MD Anderson Cancer Center, 
Houston, USA; bDana Farber Cancer Institute, Boston, 
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dNovartis Pharmaceuticals Corporation, New Jersey, USA; 
eNovartis Pharma AG, Basel, Switzerland; fH. Lee Moffitt 
Cancer Center and Research Institute, Tampa, USA 

Introduction: PAS, a next generation SSA, is investigated to 
determine the maximum tolerated dose (MTD) in pts with advanced 
NET. Aim(s): This phase I dose escalation and expansion (DE/DX) 
study evaluated the MTD of PAS in patients with advanced NET. 
Results of a planned interim analysis are presented. Materials and 
Methods: Pts were enrolled in 2 phases: DE phase (to determine 
the MTD after minimum of 2 treatment cycles) at starting a dose of 
80 mg PAS i.m. followed by a dose expansion phase. Results: As 
of July-2015, 29 pts (15, DE; 14, DX) were treated with 80 mg (13 
pts) and 120 mg (16 pts) doses. No protocol defined dose-limiting 
toxicities were observed in the study; however in a post hoc analysis 
a higher incidence of bradycardia (<40 BPM) was seen with 120 mg 
(31.3%) vs. 80 mg (0%) in the DX phase. At data cut-off, 92.3% vs. 
75% pts in 80 mg vs. 120 mg (median treatment duration, 6.7 mos 
vs. 10.1 mos) had discontinued treatment; primarily due to disease 
progression (44.8%) or adverse events (AEs; 27.6%). Disease control 
rate (CR+PR+SD) was 76.9% (95% CI [46.2, 95.0]) in 80 mg and 
93.8% (69.8, 99.8) in 120 mg arm. The most common AEs in the 
80 mg vs. 120 mg were hyperglycemia (76.9% vs. 81.3%), fatigue 
(53.8% vs. 50%) and nausea (53.8% vs. 31.3%). Grade 3/4 AEs sus-
pected to be drug-related were seen in 15.4% of the pts for the 80 mg 
vs. 31.3% for the 120 mg dose. Conclusion: MTD was defined at 
120 mg for PAS in pts with advanced NET. This study is ongoing; PK 
parameters are to be further investigated to gain insights into safety. 
Keywords: Pasireotide, MTD.
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L2

Everolimus Cumulative Dose and Dose 
Intensity in Pancreatic Neuroendocrine 
Tumors
Berardi R.a, Torniai M.a, Pusceddu S.b, Spada F.c, 
Brizzi M.P.d, Ibrahim T.e, Antonuzzo L.f, Ferolla P.g, 
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Introduction: Everolimus represents a new treatment option for 
advanced pancreatic neuroendocrine tumors (pNETs). Aim(s): The 
aim of this work is to assess if cumulative dose and dose intensity 
of everolimus may affect survival of advanced pNETs patients (pts). 
Materials and Methods: 111 pts (M/F = 62/49, median age 54 
years) were treated with everolimus for ≥3 months. Cumulative dose 
(CD) was defined as the total amount of everolimus taken by the pts 
despite delay or dose reductions; Dose Intensity (DI) was defined as 
everolimus dose delivered per time unit (mg/day) taken by the pts in 
a given period of time. According to a ROC analysis, pts were strati-
fied into two groups, with CD <1500 mg (Group A) and CD ≥1500 
mg (Group B). Results: Response rate and toxicity were comparable 
in the two groups. However, pts in group A experienced more dose 
modifications than pts in group B. Median OS was 14 months in 
Group A (range 4–22 months), whilst in Group B it was not reached 
(HR: 26.9;95% CI: 4.0–176.7;p = 0.0006). Furthermore, analysis of 
data showed that pts who maintained a DI higher than 9 mg/day expe-
rienced a significantly longer OS and experienced a trend to higher 
response rate. Conclusion: Overall present data seem to suggest that 
CD and DI potentially play a prognostic role for pts with advanced 
PNETs treated with everolimus. This should prompt efforts to con-
tinue everolimus administration in responsive pts up to at least 1500 
mg despite delays or temporary interruptions. Keywords: PNET, 
Dose intensity, Targeted therapy, Everolimus, Cumulative dose.

 Medical Treatment – Targeted 
Therapies

L1

Sequential Everolimus and Sunitinib 
Treatment in Pancreatic Metastatic 
Well-Differentiated Neuroendocrine 
Tumors Resistant to Prior Treatments 
Angelousi A.a, Kampel K.b, O‘Toole D.c, Kaltsatoy M.a, 
Boutzios G.a, Alexandraki K.a, Kaltsas G.a, De Herder W.d

aNational and Kapodistrian University, Athens, Greece; 
bErasmus, Rotterdam, Netherlands; cGalway University 
Hospitals and National University of Ireland, Rotterdam, 
Irland; dErasmus, Rotterdam, Ireland 

Introduction: Alternating treatment with sunitinib and evero-
limus, has been shown to be efficacious in renal cell carcinoma. 
Aim(s): To determine the efficacy of the above alternate sequence 
therapy in well and moderate-differentiated pancreatic neuroen-
docrine tumors (pNENs). Materials and Methods: Thirty-one 
patients were administered one compound and upon progression were 
changed to the other. All patients had grade 1 or 2 tumors, stage IV 
disease with similar metastatic pattern and had been exposed to simi-
lar therapies. Progression-free survival (PFS), estimate overall sur-
vival (OS) and the development of adverse events (AEs) were the 
primary end points. Results: Median PFS after first line everoli-
mus was longer (16.3 months) compared to sunitinib (9 months) but 
not statistically significant (p = 0.15). Upon progression, sequential 
second line treatment with both agents showed no difference in the 
PFS (15.5 months for everolimus vs. 10.3 months for sunitinib, p = 
0.3). No difference in OS between the two groups was observed. 
Discontinuation of treatment because of serious adverse events was 
less frequent with everolimus either as a first (10%) or second line 
treatment (9%) compared to sunitinib (36% and 15% respectively). 
Conclusion: Sequential agents exhibited a clinical important PFS 
during the first and second challenge. Everolimus was associated with 
less AEs and seemed to exert a longer PFS either as first or second 
line treatment compared with sunitinib, albeit without statistical sig-
nificance. Keywords: Everolimus, Sunitinib, Pancreatic NETs.
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The Proteasome Inhibitor Bortezomib Is 
a Highly Effective Treatment Option for 
Gastroenteropancreatic Neuroendocrine 
Neoplasms and Sensitizes to DNA Damaging 
Therapy in vitro
Briest F.a, Christen F.a, Worpenberg L.a, Welzel M.b, 
Freitag H.a, Fischer C.b, Grabowski P.a
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Introduction: Gastroenteropancreatic neuroendocrine neoplasms 
are fairly rare tumors with very heterogeneous behavior and molecular 
characteristics. Their generally slow proliferation render them virtually 
resistant to many DNA damaging therapeutic approaches. Bortezomib 
has been shown to be effective in GEP-NENs in vitro but has been 
withdrawn from clinical assessment due to a small phase II study on 
bortezomib monotherapy in 2004. Aim(s): The molecular and cell bio-
logical mechanisms of bortezomib activity was studied in vitro to assess 
the chemosensitizing effect in GEP-NENs. Materials and Methods: 
GEP-NEN cell lines of pancreatic and gastrointestinal offspring were 
treated with bortezomib, cisplatin or a combination of both treatments. 
The efficacy and molecular effects were studied by proliferation analy-
ses, western blot, flow cytometry, HTCA and multiplexed gene expres-
sion analysis (Nanostring technologies). Results: Bortezomib was 
highly effective in 3/4 cell lines and synergistically sensitized to DNA 
damaging therapy. The clonogenic potential was strongly reduced by 
Bortezomib. It further suppressed the DNA damage response that was 
induced by cisplatin alone. Here, it induced G2/M arrest and extrinsic 
apoptotic signaling. Conclusion: Bortezomib has been shown to pre-
vent DNA repair mechanism and induces DNA damaging stress and 
apoptosis in GEP-NENs in vitro. This effect should be further assessed 
for radiosensitizing approaches where it might have the potential to be 
combined with PRRT. Keywords: GEP-NEN, Targeted therapy, DNA 
repair, Chemotherapy.

L5

The CDK4/6 Inhibitor Palbociclib Induces 
Anti-Proliferative Mechanisms in 
Gastroenteropancreatic Neuroendocrine 
Neoplasms in vitro
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Introduction: Gastroenteropancreatic neuroendocrine neo-
plasms (GEP-NENs) are rare tumors with heterogeneous molecu-
lar backgrounds and mostly unknown druggable driver mutations. 
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Netazepide, a Gastrin/CCK2 Receptor 
Antagonist, Can Eradicate Gastric 
Neuroendocrine Tumours in Patients with 
Autoimmune Chronic Atrophic Gastritis
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Introduction: In a two-centre, 12-week, open trial in 16 patients 
with chronic atrophic gastritis, hypergastrinaemia, multiple gas-
tric NETs, and raised circulating CgA, the gastrin/CCK2 receptor 
antagonist, netazepide, reduced the tumour number and size, and 
normalised CgA. Aim(s): To treat those patients with netazepide for 
longer, and to identify new biomarkers. Materials and Methods: 
After mean 14 months off netazepide, 13 patients took it for another 
52 weeks. Assessments: gastroscopy; gene transcript expression in 
corpus biopsies and gastrin-treated CCK2R expressing gastric epi-
thelial (AGSGR) cells in vitro using microarrays and qPCR; and 
blood CgA and gastrin (p < 0.01). Results: While off treatment, the 
number and size of tumours, and CgA all increased again. Netazepide 
for 52 weeks eradicated all tumours in 5 patients and reduced fur-
ther the number and size of tumours in the others, and normalised 
CgA. Gastrin was unaffected. Netazepide was safe and well tolerated. 
Netazepide reduced mRNA abundances of CgA, histidine decar-
boxylase, pappalysin 2 (PAPPA2) and glycoprotein hormones alpha 
polypeptide in biopsies. Gastrin increased PAPPA2 expression in 
AGSGR cells, and PAPPA2 siRNA reversed the gastrin-induced cel-
lular responses. Conclusion: A gastrin/CCK2 receptor antagonist is 
a potential medical and targeted treatment for gastric NETs type 1, 
and an alternative to endoscopic resection or surgery. Treatment can 
be monitored by CgA in blood or biomarkers in biopsies. A multicen-
tre placebo-controlled trial is justified. Keywords: Netazepide.
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tics, PFS, and safety by prior SSA use. Results: Of 302 pts random-
ized, 163 (54%) had any prior SSA use (mostly for tumor control; 
EVE vs. PBO: 53% vs. 56%). Baseline characteristics were similar 
in pts with or without prior SSA. Primary tumor sites in prior SSA 
group: GI (65%), Lung (23%), and NET of unknown primary (12%). 
Pts received ≥1 type of SSA, which included octreotide LAR (77%), 
octreotide SC (14%), lanreotide (14%). Median duration of exposure 
to prior SSA was 15 mo (range, <0.1–103.5). Median PFS (central 
review; EVE vs. PBO) in prior SSA group was 11.1 (95% CI, 9.2–
13.3) mo vs. 4.5 (3.6–7.9) mo (HR 0.56; 95% CI, 0.37–0.85); in SSA 
naïve pts, 9.5 (8.2–16.7) mo vs. 3.7 (2.4–8.1) mo (HR 0.57; 95% CI, 
0.36–0.89). The most common drug-related adverse events (AEs) 
in EVE arm (prior SSA vs. SSA naive) included stomatitis (60% 
vs. 50%), diarrhea (34% vs. 28%), and peripheral edema (28% vs. 
23%). Conclusion: EVE improves PFS in pts with advanced, pro-
gressive, nonfunctional NET of lung/GI tract regardless of prior SSA 
use. AEs were manageable and consistent with the overall population. 
Keywords: Everolimus, SSA, Nonfunctional NET.

L7

Everolimus (EVE) Safety Profile in Patients 
(pts) with Advanced G1-G2 Neuroendocrine 
Tumours (NETs) from Daily Clinical Practice
Carmona-Bayonas A.a, Jiménez-Munarriz B.b, 
Jimenez-Fonseca P.c, Custodio A.b, Alonso V.d, Alonso T.e, 
Lopez C.f, Matos I.g, Crespo G.h, García-Paredes B.i, 
Aller J.j, Grande E.e, Capdevila J.g, Sastre J.i, Barriuso J.k
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Santander, Spain; gMedical Oncology Department, 
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Introduction: EVE has shown an overall favourable and well-
characterized safety profile in randomized studies including advanced 
G1-G2 NETs. However, few data outside regulatory trials are avail-
able. Aim(s): Evaluation of EVE tolerability according to prior thera-
pies for pts with advanced NETs in the community setting. Materials 
and Methods: Retrospective analysis on pts with advanced G1-G2 
NETs treated with EVE in 10 Spanish University hospitals between 
June-2009 and June-2015. Results: We evaluated 124 pts, 52.4% 
with pancreatic and 47.6% with non-pancreatic NETs. Previous thera-
pies included somatostatin analogs (71%), angiogenesis inhibitors 

Especially for the midgut NENs effective treatment options are lim-
ited. The retinoblastoma pathway is often inactive due to CDK4/6 
overexpression in pancreatic NENs. Palbociclib is a FDA approved 
(ER-positive and HER2-negative breast cancer) cyclin-dependent 
kinases 4 and 6 inhibitor and might impair cell cycle progression and 
proliferation. Aim(s): The molecular and cell biological mechanisms 
of palbociclib were analyzed to assess the anti-proliferative therapeu-
tic potential in GEP-NENs in vitro. Materials and Methods: GEP-
NEN cell lines of pancreatic and gastrointestinal offspring (BON, 
QGP-1, KRJ-I, LCC-18) were treated with palbociclib (kindly pro-
vided by Pfizer Inc.) and analyzed by western blotting, flow cytom-
etry and proliferation assay. Results: In this preliminary study we 
could show that palbociclib reduced the cellular proliferation of all 
tested cell lines. The cell cycle was arrested in G0/G1 Phase with a 
strong reduction of cell populations in the synthesis or mitotic phase. 
BON, KRJ-I and LCC-18 cells further induced apoptosis. These 
effects were associated with typical G0/G1 arrest protein expression/
modification changes such as decrease of Rb phosphorylation and 
E2F1 expression. Conclusion: Palbociclib has therapeutic poten-
tial in GEP-NEN cells in vitro and should be further preclinically 
assessed. Keywords: GEP-NEN, targeted therapy, cyclin-dependent 
kinases 4/6.

L6

Impact of Prior Somatostatin Analogue 
(SSA) Use on Progression-Free Survival 
(PFS) in Patients with Advanced 
Nonfunctional Neuroendocrine Tumors (NET) 
of Lung or Gastrointestinal (GI) Origin: 
A Secondary Analysis from the RADIANT-4 
Study
Buzzoni R.a, Carnaghi C.b, Pommier R.c, Fazio N.d, 
Singh S.e, Voi M.f, Pacaud L.g, Ridolfi A.h, Yao J.i, 
Wolin E.j, Pavel M.k, Strosberg J.l
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Introduction: In the RADIANT-4 study, everolimus (EVE) 
reduced the risk of disease progression or death by 52% vs. placebo 
(PBO; P < 0.00001) in patients (pts) with advanced, well-differenti-
ated, progressive, nonfunctional NET of lung/GI tract. Aim(s): To 
assess the impact of prior SSA on PFS in the RADIANT-4 study. 
Materials and Methods: Pts were randomized (2:1) to receive 
EVE 10 mg/day or PBO. This analysis reports baseline characteris-
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analogs (SSAs) (71%), angiogenesis inhibitors (AI) (33.1%), che-
motherapy (CT) (27.4%) and others (8.1%). Objective response was 
reported in 15.3% and stable disease in 72.6% pts. Median progres-
sion-free survival (PFS) was 14.2 months (ms) (95% CI, 9.9–18.1) 
and median overall survival 42.3 ms (95% CI, 36.6–47.9). Median 
PFS was significantly better for pts treated in first line (27.1 ms; 
95% CI, 7.8–48.2) than for those treated in second (19 ms; 95% CI, 
13.4–24.6) or third and successive lines (10 ms; 95% CI, 5.4–14.6) 
(p = 0.008). No significant differences were found in relation to prior 
treatment with SSAs, AI or CT. Conclusion: EVE is an effective 
treatment for NET patients from daily clinical practice irrespective of 
previous therapies. Keywords: Everolimus, Previous therapies.

L9

Retrospective Review of Single Centre’s 
Experience of the Side Effects Reported 
by Patients Receiving Everolimus and the 
Potential Implications Relating to Patient 
Monitoring and Education
Davies P.

Royal Free London NHS Foundation Trust, London, UK 

Introduction: Everolimus, an mTOR inhibitor, is a recom-
mended therapy for patients with pancreatic neuroendocrine tumours. 
It has recognised toxicity profile. Aim(s): To identify side-effects 
reported in clinic which would guide both patient management and 
teaching. Materials and Methods: A retrospective review of 
patients receiving Everolimus between 2011 to 2015. Results: 25 
patients were identified treated with Everolimus, all pancreatic NETs. 
Period of treatment 11 days to 2.3 years. The following side effects 
were reported: Stomatitis 68%, Fatigue 64%, Rash 36%, Diarrhoea 
36%, Nausea 32%, PPS 32%, pneumonitis 28%, hyperglycaemia 
28%, high cholesterol 12%, taste changes 12%, low mood 12%, epi-
staxis 4%, thrombocytopenia 4%, low phosphate 4%. Toxicities were 
reported by patients as early as two weeks from commencement to 
over two years. 79% of side effects occurred within the first month 
and 94% of stomatitis occurred in the first 6 weeks. Some side effects 
appear to be interrelated as all patients who reported low mood also 
experienced stomatitis and fatigue. Taste changes were reported by 
three of the patients who experienced stomatitis. Conclusion: The 
review highlights that the monitoring of patients regularly within the 
first six weeks could potentially have the greatest impact in helping 
to manage toxicities. Ongoing assessment of those patients taking 
Everolimus is essential alongside continuing engagement and educa-
tion of them as side effects may occur throughout the treatment path-
way. Keywords: Everolimus, Patient education, Side effects.

(33.1%), chemotherapy (27.4%) and others (8.1%). A total of 119 
(95.9%) pts experienced EVE-related adverse events (AEs), which 
were grade (gr) 3-4 in 38 (30.6%) pts. Most common AEs of any 
gr included stomatitis (67.7%), hyperglycemia (67.7%), asthenia 
(56.4%), diarrhea (54%) and pneumonitis (23.4%). Most frequent gr 
3-4 toxicities were hyperglycemia (7.3%), pneumonitis (5.7%), sto-
matitis (4.8%) and diarrhea (4.8%). No significant differences in any 
gr or gr 3-4 AEs were found in relation to prior therapies. Fifty-one 
(41.1%) pts required temporary EVE discontinuation due to toxicity 
and 38 (30.6%) dose reductions. EVE-related AEs led to definitive 
treatment discontinuation in 8.8% pts. Conclusion: Our findings in 
NET patients from clinical practice are consistent with EVE known 
safety profile and most AEs were gr 1-2. EVE tolerability is not influ-
enced by previous therapies. Keywords: Everolimus, Tolerability.
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Everolimus (EVE) Treatment for Advanced 
G1-G2 Neuroendocrine Tumours (NETs) in 
the Community Setting: Clinical Benefit 
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Introduction: Randomized studies have shown EVE has antitu-
mour activity in advanced G1-G2 NETs. However, data outside regu-
latory trials are limited. Aim(s): To assess EVE efficacy according 
to prior therapies in patients (pts) with advanced NETs from daily 
clinical practice. Materials and Methods: Retrospective analysis 
on pts with advanced G1-G2 NETs treated with EVE in 10 Spanish 
University hospitals between June-2009 and June-2015. Results: We 
evaluated 124 pts (61.3% males) with median age of 60 years (20-84). 
Most common primary sites were pancreas (52.4%), small intestine 
(22.6%) and lung (14.5%). Twenty-three (18.5%) pts were treated 
with EVE in first line, 53 (42.7%) in second line and 48 (38.7%) in 
third and successive lines. Previous treatments included somatostatin 
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performed. Results: 26 patients had midgut, 4 pancreatic, 1 bron-
chial and 4 NETs of unknown primary. All 35 patients had refractory 
flushing; 22(62.8%) had significant improvement post treatment. In 
2 the response was non-significant, 7 did not notice any change and 
one reported deterioration. Increased bowel frequency pre-treatment 
was noted in 17 in whom complete data was available; 12/17 (70.5%) 
reported significant reduction in bowel frequency with an average 
from 4.2 to 1.5 times per day. 2/17 had moderate reduction and in 3/17 
it was non-significant. Data on 5-HIAA was available in 7 patients; 
in one and 2 patients 5-HIAA decreased significantly and moderately 
respectively, in one the fall was non-significant and in 3 it increased 
despite symptomatic improvement. Conclusion: In refractory car-
cinoid syndrome, PRRT seems very beneficial for symptom control. 
Prospective studies and comparison to new agents such as Telotristat 
Etiprate are needed. Keywords: PRRT, Carcinoid syndrome.

L12

Efficacy of Peptide Receptor Radionuclide 
Therapy in Patients with Advanced Bronchial 
Neuroendocrine Tumours
Koffas A.a, Popat R.b, Mohmaduvesh M.a, Quigley A.M.c, 
Navalkissoor S.c, Caplin M.a, Toumpanakis C.a
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Introduction: There is not established treatment pathway in 
advanced bronchial neuroendocrine tumours (bNETs). Aim(s): To 
assess efficacy of Peptide Receptor Radionuclide Therapy (PRRT) on 
bNETs. Materials and Methods: A retrospective analysis included 
22 patients with bNETs, progressing despite previous treatment, who 
received PRRT. Symptomatic improvement, biochemical improve-
ment [>50% decrease in Chromogranin A levels], time to disease 
progression (TTP) and renal and bone marrow toxicity (WHO crite-
ria) were assessed. Results: 10 had a typical bronchial NET and 12 
atypical; 14 had Yttrium 90 and 8 Lutetium 177 DOTATATE. Before 
PRRT, 12/22 patients had their primary resected,15/22 had platinum-
based chemotherapy and 14/22 were on Somatostatin analogues 
(SSAs). Symptomatic improvement was noted in 10/12 patients 
(83.3%) who had respiratory and/or carcinoid syndrome symptoms. 
Biochemical improvement was noted in only 28%. Mean TTP was 
14.1 months; 2/22 had no evidence of disease progression (median 
follow up was 66 months). Three patients had grade (G) 1 WHO bone 
marrow toxicity, two had WHO G2 and one WHO G3 and none had 
renal toxicity. For overall survival data was available in 14 patients; 
6/14 are still alive (median follow-up 39.5 months) and 8 deceased 
with a mean survival of 26 months. Conclusion: PRRT appears ben-
eficial for symptoms’ control and temporary control of tumour growth 
in progressive bNETs despite other systemic treatments. Randomized 
trials are needed to identify further its efficacy in comparison to 
molecular targeted agents. Keywords: PRRT, Bronchial NETs.

L10

The Efficiency of Sunitinib in Chinese 
Patients with Advanced Well-Differentiated 
Pancreatic Neuroendocrine Tumor
Gao H., Cheng Y., Bai C.M.
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Introduction: Systemic therapies for advanced Pancreatic neu-
roendocrine tumors (pNETs) are various. Sunitinib has shown its effi-
ciency in pNET in clinical trials. While the efficiency of sunitinib 
in Chinese pNETs has not reported yet. Aim(s): To describe clini-
cal outcomes of Chinese advanced pNETs patients (pts) treating with 
sunitinb, and compare the efficiency of sunitinb in first-line therapy 
and post-second line therapy in pNETs. Materials and Methods: 
Advanced pNET pts who accepted sunitinib treatment after disease 
progression were collected from April 2009 to May 2015. pts received 
sunitinib 37.5 mg/day or 25 mg/d if intolerable, on a continuous daily 
dosing schedule. Data examined included clinicopathological charac-
teristics and outcomes. Results: Eighteen pNET pts were collected. 
Nine pts received sunitinib as the first-line therapy and 9 in the post-
second line. mPFS is 12 month for both line therapy. The 1y-PFS%, 
ORR and DCR of first-line therapy and post-second line therapy are 
44.4%, 22.2%, 88.9% and 43.7%, 33.3%, 77.8%, respectively; there 
is no difference between two groups. Commonly reported treatment 
associated any grade adverse events included diarrhea (8/15), protein-
uria (8/15), hypertension (5/15) and rash (6/15). Four death due to 
disease progression and the mOS is not reached. Conclusion: First-
line or post-second line Sunitinib in Chinese advanced progressive 
pNETs showed similar antitumor activity. And commonly reported 
adverse events were consistent with the known safety of sunitinib. 
Keywords: Sunitinib, Chinese, pNET, Efficiency.

L11

Efficacy of Lutetium-177 DOTA Octreotate 
Peptide Receptor Radionuclide Therapy in 
Patients with Advanced Neuroendocrine 
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Introduction: Somatostatin Analogues (SSAs) are considered 
the gold standard treatment in Neuroendocrine Tumours (NETs) 
and carcinoid syndrome. Aim(s): To assess the effect of Peptide 
Receptor Radionuclide Therapy (PRRT) on refractory carcinoid syn-
drome. Materials and Methods: A retrospective analysis included 
35 patients with advanced NETs and refractory carcinoid syndrome 
despite maximum doses of SSAs, who had Lutetium177 DOTA 
Octreotate PRRT. Pre- and post-PRRT assessment of flushing, bowel 
frequency and 24 h urine 5-Hydroxyindoleacetic Acid (5-HIAA) was 
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Criteria in Solid Tumors (RECIST) and Choi criteria in evaluat-
ing early response of advanced GEP-NENs treated with sunitinib. 
Materials and Methods: Eighteen patients with pathologically 
proven advanced GEP-NENs treated with sunitinib were enrolled 
in the study. Pre- and post-treatment enhanced CT scans were per-
formed on all patients. Changes in target tumor size and density 
from pre-treatment to 1.4-3.0 months after treatment were measured 
and recorded for each patient. Tumor responses were identified by 
RECIST and Choi criteria. Time to tumor progression (TTP) for each 
patient was measured and compared between groups by Kaplan-Meier 
method. Results: Among the 18 patients, 4 (22%) exhibited a partial 
response (PR), 9 (50%) had stable disease (SD), and 5 (28%) experi-
enced progressive disease (PD) according to RECIST. Based on Choi 
criteria, 8 (44%) patients exhibited PR, 4 (22%) had SD, and 6 (33%) 
experienced PD. By RECIST, TTP of PR group was significantly lon-
ger than that of PD group (P = 0.007), but not SD group (P = 0.131). 
By Choi criteria, TTP of PR group was significantly longer than SD 
group (P = 0.026) and PD group (P < 0.001). Conclusion: Choi 
criteria appear to be more precise than RECIST in assessing early 
response of advanced GEP-NENs treated with sunitinib. Keywords: 
Gastroenteropancreatic neuroendocrine neoplasm, Sunitinib, Time to 
progression, Computed tomography.

L15

Everolimus (EV) Plus Somatostatin Analog 
(SSA) Administered before or after 
Chemotherapy (CT) or PRRT in Advanced 
G1-G2 Neuroendocrine Tumor (NET): 
A Single Center Experience
Marconcini R., Ricci S., Antonuzzo A., Luca G., Vasile E., 
Farnesi A., Biasco E., Falcone A.

Santa Chiara Hospital, Pisa, Italy 

Introduction: In metastatic NET G1-G2 progressed after 
SSA, many treatment are appropriated including EV, CT and PRRT. 
However, there are no studies guiding the appropriate sequence of 
treatments. Aim(s): We evaluate our experience to compare EV plus 
SSA treatment administered before or after CT or PRRT, to evaluate 
differences in the sequences. Materials and Methods: 39 patients 
(pts) with G1-2 NET progressed after SSA were treated with EV 10 
mg orally daily combined with octreotide LAR 30 mg every 28 days 
or with CT (included fluoropyrimidines, temozolamide, oxaliplatine 
based on phisician decision) or with PRRT untill progression or 
unexaptable toxicities in different sequences: 20 pts received EV + 
SSA upfront and then CT, 11 received CT and then EVE + SSA, 8 
received PRRT, CT and then EVE + SSA Mean age was 59 years 
(28–78), there were 24 male,15 female. Primary tumor originated 
from pancreas (20 pts), gastrointestinal tract (11 pts), lung (4 pts) and 
was unknown in 4 pts. Results: In the group of 20 pts that received 
EV + SSA upfront 7 pts are still in treatment without progression and 
didn’t received CT or PRRT yet. Median PFS of EV + SSA treat-
ment was 20, 53 months in pts treated with EV+SSA upfront, 7, 35 
months in pts treated with CT before EV + SSA, 9.2 in pts treated 
even with PRRT before EV+SSA (p value = 0.0014). Median PFS 
of all sequence treatment was 63,0. Conclusion: In metastatic NET 
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Is mTOR Pathway Activity a Good Predictor 
for Everolimus Therapy? A Pilot Study 
to Build Up a Phase II Trial in Pancreatic 
Neuroendocrine Neoplasias (pNENs)
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Introduction: Everolimus (EVE) is an approved treatment for 
progressive well-differentiated pNENs and usually induces stable dis-
ease. Until now, there is no reliable biomarker for the response to EVE. 
Aim(s): To study mTOR pathway activation as a new discriminator 
for EVE therapy. Materials and Methods: FFPE tumor material of 
60 pNEN patients from 4 centers was macrodissected and RNA was 
extracted. Upregulation of 12 mTOR pathway signaling members was 
studied by TaqMan based RT-qPCR assays. Relative gene expression 
was determined according to the 40-DCT method using CALM2 as 
housekeeping gene. Results: Members of the mTOR pathway dis-
played a broad dynamic range of mRNA expression. mTOR levels 
ranged from 31,7 to 39,6 resembling an up to 250 fold difference in 
relative target gene expression and a median expression level of 37,7. 
MTOR expression correlated positively with AKT1 mRNA expression, 
but not with negative signaling members such as IGFBP3. Cluster anal-
ysis revealed tumor subtypes with very low mTOR pathway expression 
(47.5% of tumors) and upregulated mTOR pathway activity, while the 
latter exhibited either intact repression of IGFBP3 (21.7% of tumors) 
or dysregulated IGFBP3 expression (29.5% of tumors). Conclusion: 
Preliminary results indicate that a significant number of pNENs have 
impaired or downregulated mTOR pathway mediators. As a next step, 
a phase II clinical trial confining EVE treatment to patients with an 
activated mTOR pathway is planned. Keywords: Predict-study, 
Everolimus, pNEN, Gene signature, Predictive marker.
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Early Evaluation of Sunitinib in Treatment 
of Advanced Gastroenteropancreatic 
Neuroendocrine Neoplasms (GEP-NENs) by 
CT Imaging: RECIST or Choi Criteria?
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Sun Yat-Sen University, Guangzhou, China; bDepartment 
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Sen University, Guangzhou, China 

Introduction: There is no study to assess RECIST and Choi 
criteria in evaluating response of advanced GEP-NENs treated with 
sunitinb. Aim(s): To assess and compare Response Evaluation 
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L17

Everolimus in Pancreatic Neuroendocrine 
Carcinomas G3
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Introduction: Neuroendocrine Carcinomas (NEC) G3 are het-
erogeneous diseases with different behaviors, basing on tumor mor-
phology and Ki67 value. Platinum-based chemotherapy is considered 
the standard treatment in these pts. However, tumors with well-mod-
erately differentiated morphology (NET G3), with Ki67 <55% may 
be considered a separate entity in terms of prognosis and therapeu-
tic options. Aim(s): To investigate everolimus efficacy in pancreatic 
NET (pNET) G3. Materials and Methods: Retrospective analy-
sis of pts with pNET G3 and Ki67 20–55% treated with everolimus. 
Results: 15 pts with stage IV pNET G3 (median age 55 yr), median 
Ki67 30% (range 22–55%) and ECOG PS 0-1 were evaluated. Of 
these, 4 pts received everolimus as first line treatment, whereas 11 
had been pre-treated with chemotherapy (7 pts) or PRRT (4 pts). 
Everolimus was given in combination with somatostatin analogs 
in 14/15 pts. Median PFS was 6 months, and median OS was 28 
months. 11 pts acheived disease stabilization (SD) at 3 months f-up. 
6 pts (40%) maintained SD for at least 12 months. 3 out of 4 pts who 
received everolimus as first line therapy had sustained SD (PFS: 12, 
17, and 22 months). Safety profile was consistent with those reported 
by RCTs, adverse events occurring in 9 pts (66.7%) (grade 3-4 in 4 
pts, 26.7%). Conclusion: This study suggests that everolimus is 
active in pancreatic NEC G3 with well/moderately differentiated mor-
phology and Ki67<55%, in which more toxic platinum based therapy 
is, to date, the only available treatment. Keywords: Neuroendocrine 
carcinoma, Everolimus.

G1-G2 progressed after SSA, EV+SSA has a significant longer PFS 
when used upfront before CT or PRRT, may giving a more efficient 
sequence. Keywords: Everolimus SSA.

L16

Long Term Renal and Haematological 
Side Effects in NET Patients Treated 
with Lu-177-DOTATATE
Oturai P.a, De Nijs R.a, Klausen T.a, Holm S.a, Knigge U.b, 
Mortensen J.a

aDepartment of Clinical Physiology, Nuclear Medicine & 
PET, Rigshospitalet, Copenhagen, Denmark; bDepartment 
of Endocrinology, Rigshospitalet, Copenhagen, Denmark 

Introduction: Long term renal and bone marrow side effects 
may be a problem after PRRT. Aim(s): Evaluation of kidney and 
BM dosimetry, and other risk parameters in predicting long term side 
effects. Materials and Methods: 83 NET-patients initiating Lu-177-
DOTATATE therapy (2–4 cycles of 7.4 GBq) were included. Kidney 
function was monitored by GFR measurements. Kidney dosimetry, 
based on SPECT/CT was performed after every cycle. BM dosim-
etry was based on time-activity curves. Results: GFR decreased 
at a yearly rate of 4.8 ml/min (p < 0.001) after PRRT. Cumulated 
mean (range) absorbed kidney dose was 15 (2–34) Gy. No correla-
tion between kidney dose and GFR change was found. Neither high 
age, low baseline GFR nor clinical renal risk factors (hypertension/
diabetes/previous PRRT/chemotherapy) was predictive of renal dete-
rioration. B-hemoglobin (Hb), -white blood cells and -platelets (PLT) 
decreased during PRRT treatment (p < 0.001). Hb and PLT remained 
decreased during 3-9 months follow up (p < 0.001). BM absorbed 
dose was 0.5 (0.1–1.1) Gy. High BM dose was associated with a more 
severe decrease in PLT (p = 0.01). Older patients decreased more 
extensively in Hb and PLT after PRRT compared to younger patients 
(p < 0.05). Neither previous PRRT/chemotherapy nor bone metas-
tases did predict the degree of BM affection. Conclusion: Bone 
marrow dosimetry predicts to a limited degree the severity of bone 
marrow affection after PRRT. Neither kidney dosimetry nor clinical 
risk factors predict the degree of GFR decrease. Keywords: PRRT, 
Dosimetry.

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



Neuroendocrinology 2016;103(suppl 1):1–12884 13th Annual ENETS Conference

L19

Sunitinib (SU) in Patients with Advanced, 
Progressive Pancreatic Neuroendocrine 
Tumors (pNET): Final Overall Survival (OS) 
Results from a Phase III Randomized Study 
Including Adjustment for Crossover
Raymond E.a, Niccoli P.b, Castellano D.c, Valle J.d, 
Hammel P.a, Raoul J.L.e, Vinik A.f, Bang Y.J.g, Lee S.H.g, 
Borbath I.h, Lombard-Bohas C.i, Metrakos P.j, Smith D.M.k, 
Chen J.l, Seitz J.S.b, Patyna S.m, Lu D.R.m, Ishak J.n, 
Faivre S.a, Ruszniewski P.a

aBeaujon Hospital, Clichy, France; bUniversity Hospital 
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Octubre, Madrid, Spain; dUniversity of Manchester, 
The Christie Hospital, Manchester, UK; eInstitut Paoli 
Calmettes, Marseille, France; fEastern Virginia Medical 
School, Norfolk, VA, USA; gSeoul National University 
College of Medicine, Seoul National University Hospital, 
Seoul, South Korea; hCliniques Universitaires Saint-Luc, 
Brussels, Belgium; iEdouard Herriot Hospital, Hospices 
Civils de Lyon, Lyon, France; jMcGill University Hospital 
Centre, Montreal, QC, Canada; kUniversity Hospital, 
Bordeaux, France; lLinkou Chang Gung Memorial Hospital 
and Chang Gung University, Tao-Yuan, Taiwan; mPfizer 
Oncology, La Jolla, Canada; nEvidera, St-Laurent, Canada 

Introduction: This pivotal, Phase 3, double-blind study of SU 
in patients (pts) with advanced, progressive pNETs met its primary 
endpoint with median progression-free survival of 11.4 months (mo) 
for SU vs. 5.5 mo for placebo (PBO; HR = 0.42; 95% CI 0.26–0.66; 
p < 0.001). OS difference favored SU (HR = 0.41; 95% CI 0.19–0.89; 
p = 0.02). At 2 years after study closure, median OS was 33.0 mo for 
SU vs. 26.7 mo for PBO (HR = 0.71; 95% CI 0.47–1.09; p = 0.115). 
Aim(s): To report final OS at 5 years follow-up since study closure. 
Materials and Methods: Pts were randomly assigned (1:1) to SU 
37.5 mg/d (n = 86) or PBO (n = 85). Pts receiving PBO could cross-
over to SU at disease progression or study closure. OS was analyzed 
using the Kaplan-Meier method and Cox proportional hazards model 
in the intent-to-treat population. Also, OS data were analyzed using 
3 different methods to adjust for the crossover effect. Results: At 
5 years follow-up, median OS was 38.6 mo for SU vs. 29.1 mo for 
PBO (HR = 0.73, 95% CI 0.50–1.06; p = 0.094) with 59 (69%) pts 
randomized to PBO crossed over to SU. After censoring PBO-arm 
data at crossover, median OS was 16.3 mo for PBO (HR = 0.40; 95% 
CI 0.23–0.71). The time-dependent Cox model yielded HR = 0.46 
(95% CI 0.27–0.78). Using the rank-preserving structural failure time 
model, median OS was 13.2 mo for PBO (HR = 0.34; 95% CI 0.14–
1.28). Conclusion: The 5-year OS difference (9.5 mo) between SU 
and PBO is confirmed. Correction for crossover yielded a stronger 
OS advantage with SU, confirming that crossover likely confounded 
the OS results. Keywords: Sutent, OS.

L18

Impact of Prior Chemotherapy (Chemo) on 
Progression-Free Survival (PFS) in Patients 
(Pts) with Advanced, Nonfunctional Lung or 
Gastrointestinal (GI) Neuroendocrine Tumors 
(NET): A Secondary Analysis from the Phase 
3 RADIANT-4 Study
Pommier R.a, Strosberg J.b, Singh S.c, Wolin E.d, Yao J.e, 
Voi M.f, Bubuteishvili-Pacaud L.g, Ridolfi A.h, Fazio N.i, 
Pavel M.j, Buzzoni R.k, Carnaghi C.l
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iIstituto Europeo di Oncologia, IRCCS, Milano, Italy; 
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Klinikum, Berlin, Germany; kFondazione IRCCS, Istituto 
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Introduction: In the phase 3 RADIANT-4 study, everolimus 
(EVE) improved PFS by 7.1 months (mo) compared to placebo (PBO; 
P < 0.00001) in pts with advanced, progressive, nonfunctional NET 
of lung or GI tract. Aim(s): To evaluate impact of prior chemo use on 
PFS in RADIANT-4. Materials and Methods: In RADIANT-4, pts 
were randomized (2:1) to EVE 10 mg/d or PBO, both with best sup-
portive care. A subgroup analysis of the RADIANT-4 study by prior 
chemo use is presented. Results: Of 302 pts, 77 (25%) had received 
chemo (EVE, n = 54 & PBO, n = 23) and 225 (75%) were chemo-
naïve (EVE, n = 151 & PBO, n = 74) prior to study entry. Baseline 
characteristics were comparable between subgroups. Primary tumor 
sites (prior chemo vs. chemo-naïve): Lung (49% vs. 23%), GI (38% 
vs. 65%), NET of unknown primary (13% vs. 12%). Median PFS 
(95% CI) in prior chemo group (EVE vs. PBO) was 9.2 (5.6–11.7) mo 
vs. 2.1 (1.9–3.7) mo (HR 0.35; 95% CI 0.19–0.64). In chemo-naïve 
group (EVE vs. PBO), median PFS (95% CI) was 11.2 (9.2–16.6) 
mo vs. 5.4 (3.7–9.0) mo (HR 0.60; 95% CI 0.42–0.86). Most fre-
quent drug-related G3/4 AEs (EVE vs. PBO) in prior chemo group: 
stomatitis (9% vs. 0), anemia (8% vs. 4%) & diarrhea (6% vs. 0); 
chemo-naïve group: diarrhea (8% vs. 3%) & stomatitis (7% vs. 0). 
Conclusion: EVE improved PFS in pts with advanced, well-differ-
entiated, progressive, nonfunctional NET of lung or GI origin irre-
spective of prior chemo use. EVE safety profile was similar to overall 
RADIANT-4 population. Keywords: Everolimus, Nonfunctional 
NET, Prior chemotherapy.
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Efficacy and Safety of Targeted Agents for 
Treatment of Gastroenteropancreatic (GEP) 
Neuroendocrine Tumor (NET): Single Center 
Experience
Yoo C., Cho H., Kim K., Chang H.M., Kim T., Hong Y.S., 
Song M.J., Hong S.M., Kim S., Ryoo B.Y.

Asan Medical Center, Seoul, Korea 

Introduction: As clinical features of NET are heterogeneous, 
the evaluation of real-world outcomes with everolimus and sunitinib 
are necessary. Aim(s): We retrospectively analyze the treatment out-
comes of these agents for patients (pts) with GEP-NET. Materials 
and Methods: Between March 2007 and October 2014, a total of 
44 GEP-NET pts treated with everolimus or sunitinib were identi-
fied. Considering distinct characteristics between pancreatic (Pan) 
and non-Pan NETs, efficacy analysis was performed separately, while 
safety analysis included all pts. Results: PanNET was most common 
type (n = 28, 64%) and followed by hindgut NET (n = 11, 25%) and 
foregut NET (n = 5, 11%). Sunitinib and everolimus were given in 
27 (61%) and 17 (39%) pts. In pts with PanNET, median progres-
sion-free survival (PFS) with everolimus and sunitinib was 16.6 mo 
(95% CI, 8.0–25.1) and 8.0 mo (95% CI, 0.0–17.4; p = 0.51). For 
non-PanNET pts, median PFS was 14.7 months (95% CI, 2.4–27.0) 
with everolimus and 1.7 months (95% CI, 0.5–3.0; p = 0.001) with 
sunitinib. Most common grade 3-4 toxicities were neutropenia (n = 
9, 33%), and anemia (5, 19%) in sunitinib group, and pneumonitis (2, 
12%) in everolimus group. Conclusion: Both everolimus and suni-
tinib were well tolerable and effective in GEP-NET pts. The activity 
of everolimus was seen across all GEP-NETs and consistent with pre-
vious trials. For non-PanNET, sunitnib showed only modest activity 
in our study cohort, but this might be due to the discrepancies in the 
patient characteristics. Keywords: Everolimus, sunitinib, gastroen-
teropancreatic NET.
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Everolimus for Advanced, Progressive, 
Nonfunctional Neuroendocrine Tumors (NET) 
of the Gastrointestinal (GI) Tract: Efficacy 
and Safety from a RADIANT-4 Subgroup 
Analysis
Singh S.a, Carnaghi C.b, Buzzoni R.c, Raderer M.d, 
Lahner H.e, Valle J.f, Voi M.g, Bubuteishvili-Pacaud L.h, 
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Introduction: Everolimus (EVE) demonstrated progression-
free survival (PFS) benefit of 7.1 months compared to placebo in 
the phase 3 RADIANT-4 study in patients (pts) with advanced, well-
differentiated, progressive, nonfunctional NET. Aim(s): To evaluate 
the efficacy and safety of EVE in GI NET subset of RADIANT-4. 
Materials and Methods: In RADIANT-4, pts were randomized 
(2:1) to EVE (10 mg/d) or PBO. The present analysis included pts 
with GI NET (stomach, colon, rectum, appendix, caecum, ileum, duo-
denum, jejunum, or small intestine). Results: Of 302 pts, 175 had GI 
NET (EVE [n = 118], PBO [n = 57]). Median age was 63 y; females: 
55%; G1/G2: 75%/25%; WHO PS0/PS1: 78% or 22%; Caucasian: 
73%. Ileum (41%), rectum (23%) and jejunum (13%) were the most 
common locations. Prior therapies (EVE vs. PBO) included: surgery 
(70% vs. 84%), somatostatin analogues (59% vs. 63%), and chemo-
therapy (19% vs. 12%). Median PFS (95% CI) by central review 
(EVE vs. PBO) was 13.1 (9.2–17.3) mo vs. 5.4 (3.6–9.3) mo with 
an estimated 44% risk-reduction in favor of EVE (HR, 0.56; 95% 
CI, 0.37–0.84). The most frequent G3/4 adverse events irrespective 
of drug-relationship reported in ≥5% pts (EVE vs. PBO) included 
diarrhea, hypertension, and stomatitis. Conclusion: EVE demon-
strated improvement in PFS for pts with GI NET with an estimated 
44% reduction of risk in disease progression or death in favor of EVE 
vs. PBO. Safety profile for EVE was consistent with that previously 
reported. Keywords: Everolimus, progression-free survival, gastro-
intestinal NET.
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Everolimus in the Treatment of Advanced 
Gastroenteropancreatic Neuroendocrine 
Neoplasm: A Single-Center Retrospective 
Study in China
Zhang Y., Chen L., Chen M., Chen J.

Department of Gastroenterology, The First Affiliated 
Hospital, Sun Yat-Sen University, Guangzhou, China 

Introduction: Everolimus showed antitumor activity in patients 
with advanced pancreatic neuroendocrine tumors in a phase III clini-
cal trial, but data in Chinese patients was limited. Aim(s): To deter-
mine the safety and efficacy of everolimus in Chinese patients with 
advanced gastroenteropancreatic neuroendocrine neoplasms (GEP-
NENs). Materials and Methods: A total of 15 patients who were 
treated with everolimus between November 2013 and December 2015 
were evaluated for adverse events and tumor responses retrospectively. 
Results: The median follow-up duration was 24.7 months. 86.7% of 
patients required a dosage decrease from 10 to 7.5 or 5 mg/day due to 
adverse events, which included stomatitis, non-infectious pneumoni-
tis, aspartate and alanine transaminase increased, dyspnea, abdominal 
and musculoskeletal pain. 26.7% of patients experienced musculo-
skeletal pain, which was rarely reported in western patients. Of the 11 
patients who received imaging evaluation, one patient achieved partial 
responses (PR) and 4 had stable disease (SD). The median time to 
progressive (TTP) was 3.9 months. Conclusion: A 5 or 7.5 mg/day 
dosage of everolimus was better tolerated than 10 mg/day in Chinese 
patients, and Chinese patients experienced a higher ratio of drug-
related musculoskeletal pain than western patients. The short TTP may 
be related to the dosage reduction. Keywords: Gastroenteropancreatic 
neuroendocrine neoplasm, Everolimus, Treatment.

Medical Treatment – Others

M1

CDK-Inhibitors as New Therapeutic 
Treatment for Human Bronchial Carcinoids
Benfini K.a, Gentilin E.a, Riva E.a, Di Pasquale C.a, 
Falletta S.a, Gagliano T.a, Schiavon M.b, Cavallesco G.c, 
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Introduction: Bronchial Carcinoids (BC) are still orphan of 
medical therapy. We previously demonstrated that 70% of primary 
BC cultures are sensitive to Everolimus (E), an mTOR inhibitor, 
while 30% are not. We also observed that in 2 human BC cell lines, 
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Sunitinib in the Treatment of Unresectable 
or Metastatic Gastroenteropancreatic 
Neuroendocrine Neoplasm: A Multicenter 
Retrospective Study in China
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China; cPancreatic Cancer Institute, Fudan University; 
Department of Pancreas Surgery, Fudan University 
Shanghai Cancer Center, Shanghai, China; dDepartment 
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Introduction: Sunitinib has shown activity against pancreatic 
neuroendocrine tumors (NEN) in a global phase III clinical trial. 
Aim(s): To determine the efficacy and safety of sunitinib in the treat-
ment of advanced gastroenteropancreatic NEN (GEP-NEN), and the 
clinical significance of steady-state sunitinib serum concentrations 
in China. Materials and Methods: We conducted a multicenter 
retrospective study including six centers from across China. A total 
of 50 patients with advanced GEP-NENs treated with sunitinib were 
evaluated. Steady-state serum concentrations of sunitinib were mea-
sured. Results: The median TTP was 15.1 months, with the ORR 
being 4.0%, the SD rate being 80.0%.47.7% of patients required a 
dosage decrease from 37.5 mg/d to 25 mg/d due to adverse events, 
which in most cases were alleviated or disappeared with the dosage 
reduction. In 16 patients who experienced sunitinib-related hyperten-
sion,2 achieved PR and 13 had SD. Steady-state serum concentrations 
of sunitinib were similar between the 2 dosage groups (P = 0.836), 
and between patients whose best overall response were PR, SD or 
PD (P = 0.087). Conclusion: Sunitinib had similar treatment effi-
cacy to patients who received the drug in a global phase III clini-
cal trial. A 25 mg/d dosage was better tolerated than 37.5 mg/d in 
Chinese patients, and there were no significant differences in steady-
state sunitinib serum concentration between the 2 dosage groups. 
Sunitinib-related hypertension may be a predictor of a better treat-
ment effect. Keywords: Gastroenteropancreatic neuroendocrine 
neoplasm, Sunitinib, Treatment.
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Systemic Treatment Sequences Across 
Europe for Patients (pts) with Advanced 
Non-Functional (NF) Well-Differentiated 
Pancreatic Neuroendocrine Tumours (WD 
pNETs)
Custodio A.a, Van Adrichem R.b, Brizzi M.P.c, Heetfeld M.d, 
Jimenez-Fonseca P.e, Ruíz Álvarez M.e, Pavel M.f, 
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Introduction: Different systemic therapies (ST) are available for 
pts with advanced WD pNETs; however, the best treatment modalities 
and optimal sequencing are currently unknown. Aim(s): To explore 
therapy sequences used in European centres for treatment of NF WD 
pNETs in relation to pts and tumour characteristics. Materials and 
Methods: Retrospective analysis of pts diagnosed with advanced 
NF WD pNETs from January 2003 to January 2014 who received 
ST at 8 European University hospitals. Results: We evaluated 210 
pts (51.9% males) with median age of 58 years (19-88). Most pts 
had grade (G) 1 (20%) or 2 (73.3%) tumours and positive SRS status 
(84.1%). Median number of lines of therapy was 2 (1-12). Most com-
mon first-line treatments were somatostatin analogs (SSAs) (36.7%) 
and chemotherapy (CT) (27.6%), followed by PRRT (11.9%), suni-
tinib (11%) and everolimus (10%). Median PFS for the whole cohort 
was 16.4 months (m) (95% CI, 15.3–17.6). Better PFS was observed 
for pts receiving PRRT (28.2 m; 95% CI, 12.1–44.2) than for those 
treated with SSAs (15.8 m; 95% CI, 14.2–17.5), CT (12.1 m; 95% CI, 
8.6–15.6) or targeted agents (TA) (17.5 m; 95% CI, 14.7–20.3) (p < 
0.001). First-line SSAs were more commonly used in pts with G1 
tumours and positive SRS, whereas PRRT, CT or TA were preferred 
in pts with G2-3 (p = 0.041) and CT or TA in those with negative 
SRS (p = 0.027). Conclusion: Different therapeutic strategies have 
shown efficacy for advanced NF WD pNETs. Tumour grade and SRS 
status may play a role in guiding treatment selection. Keywords: 
pNET, Treatment sequences.

the NCI-H720 (sensitive to E) and NCI-H727 (resistant to E), mTOR 
resistance may be linked to a differential cell cycle protein expres-
sion (CyclinD1/E, CDK2/4, p27kip1/p27kip1phospho-Ser10), which 
is higher in BC resistant to E as compared to sensitive ones, sug-
gesting an impaired p27 function. Aim(s): Evaluate the response of 
BC immortalized cell lines and primary culture to Dinaciclib (D), a 
novel and potent CDK inhibitor. Materials and Methods: We have 
assessed cell viability and apoptosis activation assay on BC primary 
cultures and immortalized cell lines, resistant or sensitive to mTOR 
inhibitor. Results: D is effective in reducing cell viability and in acti-
vating apoptosis in human BC primary cultures and cell lines that dis-
play resistance to mTOR inhibitors, displaying a Cyclin-CDK basal 
over-expression. On the contrary, D is not effective in E-sensitive BC 
tissues and cell lines. Moreover, the combination of D with E can 
overcome the resistance previously shown in NCI-H727 cells, with 
a more potent effect as compared to single treatments. Conclusion: 
D could represent a putative medical therapy for those patients show-
ing resistance to mTOR inhibitors, which, in turn, may be linked to a 
deranged protein cell cycle profile. Keywords: Bronchial carcinoid, 
medical therapy, mTOR resistance, CDK inhibitors.
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Systemic Treatments and Prognostic 
Factors in Chinese Patients with Progressive 
Advanced Well-Differentiated Pancreatic 
Neuroendocrine Tumors 
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China; bPeking University Clinical Research Institute, 
Beijing, P.R. China 

Introduction: Patients with well-differentiated pancreatic neu-
roendocrine tumors (pNETs) often present with metastatic disease at 
the time of diagnosis when curative surgery is not feasible. A vari-
ety of systemic therapeutic options exist, but the best strategy is still 
unknown. Aim(s): To investigate the prognostic factors in Chinese 
patients with advanced pNETs and compare progression free sur-
vival (PFS) of patients treated with somatostatin analogues (Arm S), 
targeted therapy (Arm T) and chemotherapy (Arm C) in 1st line as 
well as in tumors with ki67 index <10% or ≥10%. Materials and 
Methods: We retrospectively analyzed the data of 55 patients with 
progressive advanced well-differentiated pNETs receiving medical 
treatments at Peking Union Medical College Hospital from April 
2009 to May 2015. Results: The 5- and 10-year overall survival 
rates were 67% and 58%, respectively. In 1st line setting, mPFS 
were 7 m, 12 m and 16 m in patients of Arm S, T and C, respec-
tively (P = 0.9990). For patients with ki67 index < 10%, mPFS were 
8 m, 11 m and 8 m in Arm S, T and C, respectively (P = 0.8617). For 
patients with ki67 ≥10%, mPFS were 5 m, 8 m and 12 m in Arm S, 
T and C, respectively (P = 0.6158). Primary tumor resection and ki67 
index ≤5% were independent prognostic factor evaluated by multi-
variate analysis. Conclusion: Patients with progressive advanced 
pNETs treated with chemotherapy had longer PFS. Primary tumor 
resection should be considered for patients with metastatic diseases. 
Keywords: Advanced pancreatic neuroendocrine tumors, Systemic 
treatment, Prognostic factor.
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M5

Efficacy and Safety of Telotristat Etiprate 
in Patients with Carcinoid Syndrome Not 
Adequately Controlled by Somatostatin 
Analog Therapy: Analysis of the Ongoing 
TELESTAR Extension Period
Hörsch D.a, Kulke M.b, Caplin M.c, Anthony L.d, 
Bergsland E.e, Öberg K.f, Welin S.f, Warner R.g, 
Lombard-Bohas C.h, Kunz P.i, Valle J.j, Fleming D.k, 
Lapuerta P.l, Banks P.l, Pavel M.m

aZentralklinik Bad Berka, Bad Berka, Germany; bDana-
Farber Cancer Institute, Boston, USA; cRoyal Free 
Hospital, London, UK; dUniversity of Kentucky, Lexington, 
USA; eUCSF Helen Diller Family Comprehensive Cancer 
Center, San Francisco, USA; fUppsala University, Uppsala, 
Sweden; gIcahn School of Medicine at Mount Sinai, New 
York, USA; hHôpital Edouard Herriot, Hospices Civils 
de Lyon, Lyon, France; iStanford University, Palo Alto, 
USA; jThe University of Manchester/The Christie NHS 
Foundation Trust, Manchester, UK; kIpsen BioScience, 
Cambridge, USA; lLexicon Pharmaceuticals, Inc., The 
Woodlands, TX, USA; mCharitè –Universitätsmedizin, 
Berlin, Germany 

Introduction: TELESTAR was a pivotal, randomized phase 3 
study evaluating telotristat etiprate (TE), a tryptophan hydroxylase 
inhibitor, among patients (pts) with carcinoid syndrome (CS). When 
added to somatostatin analogues (SSA), 250 mg tid and 500 mg tid 
TE each produced significantly greater bowel movement (BM) fre-
quency reduction averaged over 12 weeks (wks) than placebo (PBO) 
plus SSA (p < 0.001). Pts crossed over to open-label (OL) treatment 
with TE 500 mg tid after Wk 12. The extension phase (Wk 13 to Wk 
48) is still ongoing. Aim(s): Examine initial efficacy and safety in 
the crossover (CO) to OL TE. Materials and Methods: Changes 
from baseline (CFB) in BMs/day were examined at Wks 12, 24, and 
36, and safety was reviewed. Results: Among 135 randomized pts, 
baseline BMs/day (prior to Wk 1) were 5.2, 6.3, and 6.0 respectively 
on PBO, 250 mg and 500 mg tid. At Wk 12, CFB were –0.9 (PBO), 
–1.7 (TE 250 mg), and –2.1 (TE 500 mg) (n = 108 pts with BM data). 
115 pts entered the extension, and at Wk 24, CFB were –1.8, –2.1, and 
–2.1 (n = 98), and at Wk 36 CFB were –1.8, –2.2, and –1.9 (n = 73), 
respectively, in pts originally assigned to PBO, 250 mg tid, and 500 
mg tid TE. The Wk 12 CO to 500 mg tid TE was well tolerated. No 
safety signals were observed with the CO. Conclusion: Decreases in 
BM frequency were observed in pts who received TE 500 mg tid after 
crossing over from either PBO or 250 mg and were sustained in those 
on 500 mg. BM reduction and favorable safety were observed in pts 
treated beyond Wk 12. Keywords: Telotristat, Carcinoid syndrome, 
Tryptophan.

M4

The Role of Hepatic Intra-Arterial Therapies 
in Metastatic Neuroendocrine Tumours 
(NETs): A Specialist Center Experience
Grozinsky-Glasberg S.a, Klimov A.b, Salmon A.c, Besiso H.a, 
Maimon O.c, Meirovitz A.c, Bloom A.b, Gross D.a

aNeuroendocrine Tumor Unit, Endocrinology & Metabolism 
Service, Department of Medicine, Jerusalem, Israel; 
bDepartment of Radiology, Jerusalem, Israel; cSharett 
Institute of Oncology, Jerusalem, Israel 

Introduction: Liver metastases are relatively common in patients 
with NETs, having a negative impact on prognosis. The options 
for selective liver metastases therapy are limited to catheter guided 
procedures: TACE, TAE or SIRT. Data regarding the effectiveness 
& safety of these procedures in different types of NETs is limited. 
Aim(s): To explore the clinical outcome, survival and safety profile 
of catheter-guided therapies for liver metastases in a group of NETs 
patients of different origin. Materials and Methods: Retrospective 
case series of consecutive patients treated at a single tertiary univer-
sity medical center from 2005 to 2015. Results: 45 patients with G1, 
G2 and low G3 NETs of different origins with liver metastases were 
investigated. Clinical improvement & tumor response were observed 
in 43/45 patients (96%). The median TTP following the first treat-
ment was 12.3 ± 1.2 months. The median OS for the entire group 
was 23.33 ± 6.5 months, and it was more pronounced in the MTC 
subgroup. There was a trend for a better survival time in patients 
without extrahepatic metastasis. Noteworthy, primary tumor resection 
had a beneficial effect on the survival. Conclusion: Hepatic intra-
arterial therapies are well tolerated and associated with both clinical 
improvement and tumor stabilization for prolonged periods of time 
in the majority of patients with NETs and liver metastases of varying 
origin. These therapies should be always considered, irrespective of 
the presence of extrahepatic metastasis. Keywords: Hepatic chemo-
embolization, SIRT, NETs, MTC.

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



89Neuroendocrinology 2016;103(suppl 1):1–128Abstracts

M7

Patient Interviews in TELESTAR, a Phase 
3 Study of Telotristat Etiprate, Report 
Meaningful Improvement in Carcinoid 
Syndrome
Pavel M.a, Hörsch D.b, Anthony L.c, Ervin C.d, Kulke M.e, 
Bergsland E.f, Caplin M.g, Öberg K.h, Warner R.i, 
Kunz P.j, Metz D.k, Pasieka J.l, Pavlakis N.m, DiBenedetti D.d, 
Lapuerta P.n

aCharitè –Universitätsmedizin, Berlin, Germany; 
bZentralklinik Bad Berka, Bad Berka, Germany; cUniversity 
of Kentucky, Lexington, USA; dRTI Health Solutions, 
Research Triangle Park, USA; eDana-Farber Cancer 
Institute, Boston, USA; fUCSF Helen Diller Family 
Comprehensive Cancer Center, San Francisco, USA; 
gRoyal Free Hospital, London, UK; hUppsala University, 
Uppsala, Sweden; iIcahn School of Medicine at Mount 
Sinai, New York, USA; jStanford University, Palo Alto, 
USA; kUniversity of Pennsylvania, Perelman School of 
Medicine, Philadelphia, USA; lTom Baker Cancer Centre 
Calgary, Calgary, Canada; mRoyal North Shore Hospital, St. 
Leonards, Australia; nLexicon Pharmaceuticals, Inc., The 
Woodlands, USA 

Introduction: Telotristat etiprate (TE) reduces serotonin produc-
tion. In TELESTAR, a phase 3 study in patients (pts) with carcinoid 
syndrome (CS) on somatostatin analogues with ≥4 bowel movements 
(BM) per day, TE significantly reduced BM frequency (freq). Overall 
(n = 135), durable response (DR, ≥30% reduction in BMs/day for 
≥50% of the study period) was observed in 44% (250 mg tid) and 
42% (500 mg tid), vs. 20% on placebo (PBO); p ≤0.02 for each TE 
vs. PBO. A subset with similar demographics to the overall trial was 
interviewed. Aim(s): To assess pt reported impact of treatment (tx) 
on CS and whether symptom changes were meaningful. Materials 
and Methods: Participating sites were asked to invite (prior to ran-
domization) all eligible pts to phone interviews scheduled at the end 
of the double-blind tx period. Pts and interviewers were blinded to tx. 
Results: Among the 33 pts who answered the tx satisfaction inter-
view questions, DR was seen in 1/9, 3/9, and 5/15 pts on PBO, 250 
mg tid, and 500 mg tid TE, respectively. Reductions in BM freq were 
considered meaningful by 3/9, 7/9, and 10/15 pts on PBO, 250 mg 
tid, and 500 mg tid TE. All 8 TE pts with DR reported being ‘very 
satisfied’, and reported a meaningful reduction in BM freq. Reports 
of ‘very satisfied’ were 0/9, 5/9, and 7/15 pts on PBO, 250 mg tid, and 
500 mg tid TE. Conclusion: Among the subset interviewed in the 
study, pts with DR on TE reported the highest level of CS tx satisfac-
tion and meaningful improvement in BM freq. Keywords: Serotonin, 
Bowel movement, Durable response, Treatment satisfaction.

M6

Therapeutic Strategies in Patients with 
Gastroenteropancreatic Neuroendocrine 
Neoplasms (GEP-NEN): Results from the 
National Neuroendocrine Cancer Registry 
of Spain (R-GETNE)
Nuñez B.a, Castaño A.b, Teule Vega A.c, 
Marazuela Azpíroz M.d, Medina K.e, Segura A.f, 
Villabona C.g, Benavent M.h, Lopez C.i, Alonso Gordoa T.j, 
Capdevila J.k, Alonso Orduña V.l, Carmona-Bayonas A.m, 
Garcia Carbonero R.a, Jimenez-Fonseca P.n

aHospital Universitario Doce de Octubre, Madrid, Spain; 
bHospital Universitario de Fuenlabrada, Madrid, Spain; 
cHospital Duran i Reynalds. ICO, L’Hospitalet de Llobregat, 
Spain; dHospital Universitario de la Princesa, Madrid, 
Spain; eComplejo Asistencial Universitario de Burgos, 
Burgos, Spain; fHospital Universitario La Fe, Valencia, 
Spain; gHospital Universitario de Bellvitge, Barcelona, 
Spain; hHospital Universitario Virgen del Rocío, Sevilla, 
Spain; iHospital Universitario Marqués de Valdecilla, 
Santander, Spain; jHospital Universitario Ramón y Cajal, 
Madrid, Spain; kHospital Universitario Vall d‘Hebron, 
Barcelona, Spain; lHospital Universitario Miguel Servet, 
Zaragoza, Spain; mHospital Universitario Morales 
Meseguer, Murcia, Spain; nHospital Universitario Central 
de Asturias, Oviedo, Spain 

Introduction: The Spanish National Neuroendocrine Cancer 
Registry is a hospital-based registry of GEP-NENs launched by 
GETNE in 2001. Aim(s): We present therapeutic strategies and pat-
terns of care. Materials and Methods: Data from this national 
registry that covers 57 academic and community Spanish sites was 
provided online. Results: The study cohort comprised 2487 patients. 
68% underwent surgery, most with curative intent (85%), but also 
with palliative purposes (12%). Surgical resection of the primary 
tumor was performed in 92%, and 22% underwent resection of meta-
static disease. Local–regional therapies (embolization, chemoemboli-
zation, radiofrequency) were performed in only 5% and PRRT in 2%. 
41% received systemic therapy: 40% somatostatin analogues (SSA), 
28% chemotherapy, 14% targeted therapies and 7% interferon and 4% 
palliative radiotherapy. Responses in advanced disease were reported 
in: 6% of patients treated with SSA, 15% of those treated with other 
systemic therapies. At November 2015, 563 patients had died (23%) 
and 4% had developed other tumor. The main causes of death were 
tumor progression (85%) and treatment related (9%). RR and OS by 
grade, stage and therapeutic strategy will be provided at the meet-
ing. Conclusion: There was an extensive use of surgery and sys-
temic therapies and a low use of local–regional ablative approaches 
and PRRT, reflecting barriers of referrals to expert centres and the 
lack of availability of radionuclide therapy in Spain. Keywords: Net, 
Surgery, Somatostatin analogues, Chemotherapy, Targeted therapy, 
Survival.
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NEN patients (pts) undergoing PRRT. Materials and Methods: Of 
the 2294 pts screened by Ga-68 SSTR PET/CT, 1048 pts received 
≥1 cycle of Y-90 or Lu-177 based PRRT and were included in the 
intention to treat analysis. PFS determined by Ga-68 SSTR PET/CT 
was analyzed. Results: OS (median) of all pts was 51 months (mo). 
Pts with age ≤40 y (70 mo), those treated with a combination of Y-90 
and Lu-177 PRRT (64 mo), with G1 tumours (88 mo) and tumours of 
small intestinal origin (69 mo) had improved survival. Pts with G3 
tumours (23 mo), those treated with exclusive Y-90 based PRRT (24 
mo) had a shorter survival. PFS of all pts was 19 mo, significantly 
worse in pts treated with exclusive Y-90 based PRRT (13 mo), in G3 
tumours (7 mo), lung carcinoids (11 mo) and tumours of unknown 
origin (13 mo). PFS after the first and second reinstallation of PRRT 
for progression after 6-month therapy-free intervals were 11 mo and 8 
mo, respectively. Conclusion: PRRT prolongs OS in NEN depend-
ing on the radionuclide used, grade and origin of tumour, which is not 
exactly mirrored in the PFS estimated by molecular response assess-
ment using Ga-68 SSTR PET/CT. Keywords: PRRT, Survival, PET/
CT.

N2

Nephrotoxicity after PRRT with 
177Lu-DOTA-Octreotate
Bergsma H., Konijnenberg M., Van der Zwan W., 
Kam B., Teunissen J., Kooij P., Mauff K., Krenning E., 
Kwekkeboom D.

Erasmus MC, Rotterdam, The Netherlands 

Introduction: Renal toxicity may occur after Peptide Receptor 
Radionuclide Therapy (PRRT). Risk factors have been identified for 
renal toxicity after 90Y based PRRT. Aim(s): We investigated the 
renal function over time, the incidence of nephrotoxicity and asso-
ciated risk factors after PRRT with 177Lu-DOTA0-Tyr3-Octreotate. 
Kidney dose was evaluated and compared to the accepted dose lim-
its in external beam radiotherapy (EBRT) and 90Y-based PRRT. 
Materials and Methods: The incidence of renal toxicity (CTCAE 
v4.0) was evaluated in 323 patients and analysis of the annual loss 
of creatinine clearance (CLR) was done in 209 patients. Risk fac-
tors, including absorbed kidney dose, were analyzed with a non-lin-
ear mixed effect regression model. Results: Three (1%) out of 323 
patients developed grade 2 (sub)acute renal toxicity, no grade 3-4 
was observed. The average baseline CLR (and SD) was 108 ±5 ml/
min and the yearly decrease of CLR (and SD) was 3.4 ±0.4%. Annual 
CLR loss of >20% per year was not observed. No significant higher 
annual loss of CLR was observed in patients with hypertension, dia-
betes, high cumulative injected activity, radiation dose to the kidneys 
and CTCAE grade at baseline. The mean absorbed kidney dose in 228 
patients was 20.1 ± 4.9 Gy. Conclusion: None of our patients had 
(sub)acute grade 3-4 or long-term renal toxicity. No risk factors for 
renal toxicity could be identified. Radiation dose threshold, adopted 
from EBRT and 90Y-based PRRT does not seem valid for PRRT 
with 177Lu-DOTA0-Tyr3-Octreotate. Keywords: PRRT, Kidneys, 
Toxicity, Dosimetry.

M8

Telotristat Etiprate Appears to Halt 
Carcinoid Heart Disease
Zacks J.a, Lavine R.b, Ratner L.a, Warner R.a

aIcahn Medical School at Mt Sinai, New York City, USA; 
bBeth Israel Med Center, New York City, USA 

Introduction: Carcinoid Heart Disease (CHD) is a serious com-
plication of the Carcinoid Syndrome (in as many as 50% of patients 
during the course of their disease). 46% of cases operated with bio-
prosthetic valves develop recurrent carcinoid valvulopathy on the 
newly implanted tissue valves. Until now, only mechanical pros-
thetic valves avoid recurrent fibrosis. Aim(s): To demonstrate the 
effects of telotristat etiprate, a tryptophan hydroxylase inhibitor, on 
serotonin levels and its effect upon the course of CHD. Materials 
and Methods: 2 patients with CHD were among those entered in 
the TELESTAR phase III trial. One demonstrated recurrent carcinoid 
valve disease on the tricuspid and pulmonic bioprosthetic (tissue) 
replaced valves; the other demonstrated carcinoid valve disease on 
the native tricuspid and pulmonic valves, suggesting the likelihood 
that valve surgery might be imminent. Results: Both patients dem-
onstrated no further fibrosis of valves on serial echocardiographic 
studies since enrollment in the TELESTAR trial and continued treat-
ment with telotristat etiprate. Conclusion: Carcinoid Heart Disease 
is a frequent complication of the Carcinoid Syndrome. Telotristat 
etiprate reduces serotonin to levels which appear subthreshhold to 
that which stimulates the fibrosis associated with CHD. This drug 
might prevent the need for valve surgery in many cases, or enable 
the use of bioprosthetic valves in others, without recurrent fibrosis. 
Keywords: Carcinoid heart disease, Valve, Heart failure, Carcinoid 
syndrome, Prosthetic valves, Telotristat etiprate.

 PRRT-Ablative Therapies-Endoscopic 
Treatment

N1

Peptide Receptor Radionuclide Therapy 
Prolongs Survival in Neuroendocrine 
Neoplasms: A Single Centre Study in 
1,048 Patients Over 10 Years 
Baum R., Kulkarni H., Niepsch K., Kaemmerer D., 
Hommann M., Hörsch D.

Zentralklinik Bad Berka, Bad Berka, Germany 

Introduction: Peptide receptor radionuclide therapy (PRRT) 
of somatostatin receptor (SSTR) expressing neuroendocrine neo-
plasms (NEN) has shown promising results about progression free 
survival (PFS) and overall survival (OS) in numerous phase II trials, 
and also in a recently published randomized controlled prospective 
phase III study (NETTER-1). Aim(s): To assess the OS and PFS in 
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N4

Endoscopic Ultrasound-Guided 
Radiofrequency Ablation for Pancreatic 
Neoplasms
Clift A.a, Pai M.a, Habib N.a, Senturk H.b, Laktakia S.c, 
Reddy N.c, Cicinnati V.d, Kaba I.d, Beckebaum S.d, 
Drymousis P.a, Kahaleh M.e, Malczewska A.f, Zanellato A.a, 
Brugge W.g, Frilling A.a

aImperial College London, London, UK; bBezmi 
Alam University, Istanbul, Turkey; cAsian Institute of 
Gastroenterology, Hyperabad, India; dUniversity Hospital 
Munster, Munster, Germany; eWeill Cornell Medical 
College, New York, USA; f1. Imperial College London, 
2. Department of Pathophysiology and Endocrinology, 
Medical University of Silesia, Katowice, Poland; 
gMassachusetts General Hospital, Boston, USA 

Introduction: Endoscopic ultrasound-guided radiofrequency 
ablation (EUS-RFA) is a recognised therapeutic option for a range 
of neoplasms. Aim(s): To ascertain the feasibility, safety and early 
results of EUS-RFA for pancreatic neoplasms with a novel probe. 
Materials and Methods: Prospective, multi-centre pilot trial 
examining the Habib TM EUS-RFA catheter – a novel probe compris-
ing a 1Fr wire of 190 cm working length which can be inserted via 
the biopsy channel of an echoendoscope. Results: Nine patients (8 
female, 1 male) were recruited: 6 had pancreatic cystic neoplasms, 
3 had pancreatic neuroendocrine tumours (NET). Mean sizes (± 
standard deviation) of cystic neoplasms and NET were 36.5 mm 
(±17.9 mm) and 27.5 mm (±17.7 mm), respectively. EUS-RFA was 
successfully executed in all patients. In the 6 patients with cystic 
neoplasms, responses at 3-6 months ranged from 48.4% reduction in 
lesion size to complete resolution of cysts. Patients with NET under-
went 1 or 2 sessions of EUS-RFA with no adverse events. Herein, 
changes in tumour vascularity and central tumour necrosis were 
observed. Overall, there were no major complications 48 hrs post-
procedure. Two patients experienced mild abdominal pain which 
resolved within 72 hrs. Conclusion: Preliminary data show EUS-
RFA with the Habib TM probe is well tolerated, technically straight-
forward and safe. Efficacy has been demonstrated in both pancreatic 
cystic neoplasms and NET. Further clinical studies are required, 
and indeed are underway at Imperial College London. Keywords: 
Ablation, Pancreas, Neuroendocrine.

N3

A Blood-Based Multi-Transcript Test, the 
NETest, Predicts and Defines PRRT Efficacy 
in Neuroendocrine Tumors
Bodei L.a, Kidd M.b, Severi S.c, Drozdov I.b, Nicolini S.c, 
Kwekkeboom D.d, Krenning E.d, Baum R.e, Paganelli G.c, 
Modlin I.b

aEuropean Institute of Oncology, Milan, Italy; bWren 
Laboratories, Branford, USA; cIstituto Scientifico 
Romagnolo per lo Studio e la Cura dei Tumori (IRST) 
IRCCS, Meldola, Italy; dErasmus Medical Center, 
Rotterdam, Netherlands; eZentralklinik Bad Berka, Bad 
Berka, Germany 

Introduction: Peptide receptor radionuclide therapy (PRRT) is 
an effective NET treatment. Predicting response is based on soma-
tostatin receptor expression and efficacy evaluated by RECIST 
criteria. Both have limited accuracy. The NETest measures tumor 
activity in blood and correlates cell signaling and metabolism 
directly with tumor activity. Aim(s): Assess the effectiveness of the 
NETest as a PRRT predictive marker. Materials and Methods: 
177Lu-octreotate treated NETs (n = 54) followed for 33 months. 
Histological grade, somatostatin receptor imaging (SRI), CgA 
(ELISA, normal <108 ng/ml) and NETest (qPCR with multiana-
lyte algorithmic analyses) were evaluated. A mathematical response 
index comprising NETest genes regulating metabolism and growth 
factor signaling and grade was developed as a Predictive Quotient 
Index (PQI). Response was assessed by RECIST. Results: The PQI 
(NETest [metabolism/signaling]/grade) accurately predicted respond-
ers (97%) and non-responders (91%). This was significantly better 
than elevated SRI uptake (94% vs. 38% accuracy: χ2 = 31.8, p < 
0.0001). PRRT disease control was 72%; median PFS not achieved 
(median follow-up 16 months). NETest accurately (89%, χ2 = 27.4; 
p = 1.2×10−7) correlated with response. Baseline SRI (p = 0.58), CgA 
(p = 0.53) and grade (p = 0.12) did not predict treatment efficacy. 
Conclusion: The NETest is a predictive multi-molecular biomarker 
for PRRT efficacy. Alterations in levels correlated with treatment 
responses. The NETest accurately (94%) predicted PRRT efficacy 
significantly outperforming SRI. Keywords: NETest, PRRT.
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towards PRRT. Materials and Methods: To investigate this, NET 
cell lines were incubated with or without agonists and exposed to dif-
ferent radiation doses from a 137Cs source between 0 and 50 Gy. 
Cells were harvested at distinct timepoints, stained with propidium 
iodide and the cell cycle distribution was assessed by FACS analy-
sis. Proliferation, vitality and mitochondrial activity were assessed 
using cell counting, clonogenic assay and Alamar Blue assay, respec-
tively. Results: Experiments in five tested NET cell lines showed a 
radiation-induced decline in G1 cells as well as a G2/M arrest. Also, 
the percentage of apoptotic cells in sub-G1 phase increased time- and 
dose-dependently. Pretreatment with a potential G1 inhibitor did not 
only result in a G1 arrest and a decrease of radiation-induced G2/M 
arrest, but also in a reduced metabolic activity and cell proliferation. 
In this particular case, a G1 arrest seems to sensitize NET cells to 
radiation. Conclusion: Further experiments are needed to delineate 
radiosensitizers. Keywords: PRRT.

N7

Ultrasound-Guided Radiofrequency 
Ablation of Liver Metastasis in Two 
Cases with Neuroendocrine Tumors 
Genov J., Mitova R., Pavlov K., Boeva I., Terziev I., 
Getzov P., Krasteva R., Vladimirov B.

University Hospital Tz Joanna, Medical University, Sofia, 
Bulgaria 

Introduction: Theraputic modalities in patients with metastatic 
neuroendocrine tumors (NET), ineligible for radical surgery include 
somatostatin analogues, chemotherapy, biological therapy and local 
ablation or embolization of liver metastasis. Aim(s): We report 
two cases with carcinoid syndrome and multiple neuroendocrine 
liver metastasis, treated with ultrasound-guided ablative therapy. 
Materials and Methods: Case 1 was a female, 61-years old, with 
lung NET and case 2 a female, aged of 47 years, with pancreatic NET. 
Results: After surgical resection and histological diagnosis of NET, 
there was appearance of carcinoid syndrome in both cases. Contrasted 
enhanced ultrasound, CT and somatostatin-receptor scintigraphy and 
SPECT-CT showed the presence of multiple liver metastases, con-
firmed by liver biopsy with histological and immunohistochemical 
investigations. Combined therapy included octreotide LAR and mul-
tiple sessions of ultrasound guided-radiofrequency ablation (case 1 
and case 2), as well as chemotherapy and Denosumab (Xgeva) in case 
2, with good effect. Conclusion: Radiofrequency ablation is a safe 
and effective method for patients with nonresectable neuroendocrine 
liver metastasis. In our cases the combination with octreotide LAR 
it leads to significant improvement of severe carcinoid syndrome 
and prolongation of survival. Keywords: NET, Liver metastasis, 
Ultrasound-guided ablative therapy.

N5

Personalized 177Lu-Octreotate Peptide 
Receptor Radionuclide Therapy (PRRT) 
Allows a Safe and Significant Increase of 
Radiation Dose to Neuroendocrine Tumors 
(NETs)
Del Prete M., Buteau F.A., Beauregard J.M.

Department of Radiology and Cancer Research Centre, 
Université Laval, Nuclear Medicine, Department of 
Medical Imaging, CHU de Québec, Quebec City, Canada 

Introduction: 177Lu-octreotate PRRT is commonly admin-
istered at fixed/empiric activity per cycle, which results in highly 
variable radiation doses to critical organs and undertreatment of the 
majority of patients. Aim(s): To assess the potential of personal-
ized PRRT to safely increase absorbed radiation dose rate to tumors. 
Materials and Methods: Twelve NET patients underwent four 
177Lu-octreotate induction cycles followed by quantitative SPECT 
dosimetry. The median activity per cycle was 7.4 (5.6–8.1) GBq. We 
simulated a personalized PRRT protocol where activity per cycle 
was adjusted to reach, over 4 cycles, cumulative doses of 23 Gy to 
the kidney or 2 Gy to the bone marrow (BM), the generally recog-
nized safe dose thresholds. Results: A total activity of 29.7 ± 2.3 
GBq was administered over 4 cycles, resulting in radiation doses 
of 16.1 ± 5.0 Gy to kidney, 0.67 ± 0.28 Gy to BM and 113 ± 57 
Gy to tumor. In a personalized regime, we could have significantly 
increased administered activity to 46.3 ± 15.1 GBq over 4 cycles, 
which would have increased tumor dose to 168 ± 76 Gy, i.e. an aver-
age 1.56-fold increase vs. empiric regime (ranging from 0.99 to 2.50 
fold; P = 0.0025). In all cases, the dose-limiting organ was the kidney, 
which would have received the maximum dose (23 Gy), while the 
BM would have received 0.96 ± 0.33 Gy. Conclusion: Personalized 
PRRT allows significantly increasing tumor radiation dose and dose 
rate, hence maximizing the likelihood of response, while limiting the 
risk of toxicity. Keywords: Personalized, PRRT, Neuroendocrine 
tumors. 

N6

Somatostatin Analogs and mTOR Inhibitors 
as Radioprotectors or Radiosensitizers in 
Neuroendocrine Tumor Cells
Exner S., Erdmann S., Wiedenmann B., Prasad V., 
Grötzinger C.

Charité, Berlin, Germany 

Introduction: PRRT can deliver radiation doses of up to 250 
Gy to the tumors. Nevertheless, complete remission is extremely 
rare, compared to similar radiotherapies for thyroid cancer and non-
Hodgkin lymphoma. Aim(s): One hypothesis potentially explaining 
the discrepancies between expected result and observed outcome of 
PRRT might be that somatostatin analogs induce a G1 arrest in NET 
cells, thereby rendering them radioresistant. Other medical thera-
peutics like mTOR inhibitors may also contribute to radiosensitivity 
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with MIBG negative disease. Our centre has treated over 40 patients 
with NETS with PRRT since 2012. Aim(s): We share our clinical 
experience of PRRT in 4 patients with functional metastatic PCC/
PGL. Materials and Methods: Three PGL patients and 1 PCC 
patient have undergone PRRT since 2014. Results: The patient with 
PCC showed progressive disease despite 3 cycles of PRRT. He also 
developed new onset cushing’s syndrome from the tumour. Two of 
our PGL patients showed progressive disease following their first 
cycle. One had mixed response on imaging and increased catechol-
amine secretion while the other developed haematuria due to invasion 
of the bladder by the recurrent primary tumour 2 months follow-
ing treatment. These 2 patients are currently still undergoing active 
therapy. The last patient presented with bilateral inoperable glomus 
tumours. She underwent a single session intraarterial PRRT under 
general anaesthesia with post-procedural monitoring in the intensive 
care unit. Conclusion: All our patients underwent PRRT under alpha 
and beta blockade. None experienced hormonal crises nor required 
prolonged hospitalisation for blood pressure control. More experi-
ence is required before PRRT can be established as standard treatment 
for metastatic PCC/PGL. Keywords: PRRT, Pheochromocytoma, 
Paraganglioma.

N10

Theragnostic Approach of 
Gastroenteropancreatic Neuroendocrine 
Tumors (GEP-NET) – The Role of Nuclear 
Medicine (NM) in a Multidisciplinary Team
Lucio T.a, Gaspar C.a, Cunha C.a, Roque R.a, Glória L.a, 
Costa J.a, Strecht J.a, Oliveira H.a, Madureira R.a, 
Teixeira J.a, Rodrigues T.a, Catarino A.b, Vieira R.b

aHospital Beatriz Angelo, Loures, Portugal; bHospital da 
Luz, Lisboa, Portugal 

Introduction: NET pts are a clinical challenge requiring inter-
vention of multiple medical specialties. Aim(s): Our work focuses 
on diagnostic and therapeutic role of NM in multidisciplinary team 
using functional features of NETs. Materials and Methods: GEP-
NET cases were examined focusing on those who did NM diagnostic 
(somatostatin receptor scintigraphy-SRS/positron emission tomogra-
phy-PET for evaluation of receptor status/disease extent, evaluation 
of response to therapy; 18F-FDG PET for evaluation of undifferenti-
ated component) and therapeutic (177Lu-DOTATATE peptide radio-
nuclide radiotherapy-PRRT) procedures. Results: 40 GEP-NETs 
were diagnosed (Apr012-Sep015); 20 Male; 23–87 y; gastric (7), 
duodenal (3), small bowel (6), pancreatic (12), appendiceal (2), large 
bowel (3), rectal (3) and unknown primary (4) tumors; 25% G1, 53% 
G2, 22% G3. 48% pts had metastasis at diagnosis, all G3 pts were in 
this group. Pancreatic tumors were most prevalent in both groups; all 
appendiceal and rectal tumors were non metastatic. Majority (62%) 
did NM procedures (48% SRS, 20% 68Ga-DOTA PET/CT, 15% 18F-
FDG PET/CT). 3 pts did PRRT: 2 pancreatic (1G1/1 G2), 1 jejunal 
(G2); liver and lymphatic metastasis (also bone in jejunal). G2 pan-
creas NET did 2 cycles and died without apparent progression; G2 
jejunal NET did 4 cycles with disease stability; G1 pancreas NET did 
3 cycles with clinical and imaging remission. Conclusion: NM has 

N8

Favourable responses in Patients with 
Bulky Neuroendocrine Tumours (NET) – 
A Personalised Approach Using 
90Y-DOTA-Octreotate Sequenced with 
177Lu-DOTA-Octreotate Induction 
Peptide Receptor Chemoradionuclide 
Therapy (PRCRT) 
Kong G., Callahan J., Hofman M., Pattison D., Akhurst T., 
Michael M., Eu P., Hicks R.

Peter MacCallum Cancer Centre, East Melbourne, 
Australia 

Introduction: Bulky disease from NET is an adverse prognos-
tic factor for response to 177Lu-DOTA-octreotate (LuTate) PRCRT. 
90Y-DOTA-octreotate (YTate) has more penetrating particulate 
emissions. Aim(s): We assessed the efficacy and toxicity of YTate 
sequenced with LuTate induction in this setting. Materials and 
Methods: 26 patients (pts) (17 male; 27-74 y.o) completed PRRT 
using 1-2 YTate cycles sequenced with 2-3 LuTate cycles (median 
cumulative activity YTate 6.5GBq, LuTate 21GBq) were reviewed. 
All had at least one lesion >4 cm transaxial diameter. 58% had 
ENETS Grade 2/3, and 73% FDG-avid disease. 7 pts were treated 
for uncontrolled symptoms, 19 for progressive disease. Results: All 
pts with uncontrolled symptoms improved during PRCRT; 4 reported 
complete control at 3 months. Pts with previous progression had sta-
bilisation (37%) or regression (42% partial, 21% minor response) 
on CT, 74% had biochemical response. Median overall survival was 
not reached, median follow-up was 35 mnths. Median progression 
free survival 33 months. 8 pts had Grade 3/4 lymphopaenia, 2 pts 
Grade 3/4 thrombocytopaenia, no significant hepatic or renal toxic-
ity. Conclusion: YTate sequenced with LuTate PRCRT achieved 
high responses in pts with bulky NET, more favourable than results 
with either agent used alone or other approved therapies, particularly 
with adverse prognostic features of this cohort. Results support per-
sonalisation limiting YTate to 1-2 cycles to increase efficacy whilst 
preventing potential toxicity from using it exclusively for induction. 
Keywords: PRRT, y-90

N9

PRRT for Malignant Pheochromocytomas 
and Paragangliomas: The Singapore General 
Hospital Experience
Loh L.M.a, Lim D.S.T.a, Loke K.S.H.b, Ng D.C.E.b

aDepartment of Endocrinology, Singapore General 
Hospital, Singapore, Singapore; bDepartment of Nuclear 
Medicine, Singapore General Hospital, Singapore, 
Singapore 

Introduction: In recent years, the use of 177Lu-DOTATATE 
radioisotope therapy has been expanded to patients with metastatic 
pheochromocytomas and paragangliomas (PCC/PGL). Although this 
is not the standard of care, treatment options are limited for those 
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N12

Induction and Maintenance Regimen with 
Peptide Receptor Radionuclide Therapy 
(PRRT) Lu-177-DOTA-TATE (Lu-177) in 
Patients with Advanced Neuroendocrine 
Tumours (NET)
Mc Ewan A.a, Wieler M.a, Makis W.a, McMullen T.a, 
Morrish D.a, MacLeod S.a, Schrader L.b, Sawyer M.a

aUniversity of Alberta, Edmonton, Canada; 
bCross Cancer Institute, Edmonton, Canada 

Introduction: PRRT using Lu-177 is a treatment option for 
advanced NETs. Aim(s): We hypothesize long-term and ongoing 
therapy with Lu-177 improves outcomes, is effective and safe for 
these patients. We evaluated toxicities of a Lu-177 regimen of induc-
tion (4 cycles of 5.6 GBq every 10 weeks) and maintenance (up to 8 
cycles of 3.7 GBq given ≈6 monthly). Materials and Methods: Of 
184 NET patients treated with Lu-177, 126 had <6 cycles (9 with-
drawn; 117 ongoing), 58 had ≥6 cycles (6-7 cycles; n = 27; 8–9; 
n = 18; 10-11; n = 13). In 58, the primary included: PNET (n = 21), 
GNET (n = 27), likely GNET (n = 3), other (n = 7). Cumulative mean 
administered dose was 28.8 ± 4.5 GBq for 6-7 cycles, 35.7 ± 3.6 GBq 
for 8-9 and 44.5 ± 6.4 GBq for 10–11. Results: 43 patients remain on 
treatment. 15 patients have stopped treatment: 1 is disease free (after 
6 cycles); 11 discontinued due to biochemical, anatomic or symptom-
atic progression between cycles (after 6 cycles; n = 7, after 7; n = 1, 
after 8; n = 1, after 10; n = 2); 4 died (after 7 cycles; n = 1, after 8; n = 
2, after 9; n = 1). Lymphopenia (≥ Grade 3 [CTCAE v.4] n = 10) was 
the most common measurable adverse event (AE). Other Grade 3 AEs 
occurred in platelets (n = 1), creatinine and eGFR (n = 2), and creati-
nine (n = 2). No myelodysplasia was seen. Conclusion: Induction 
and maintenance therapy with Lu-177 is a safe regimen for NET 
patients. This regimen is potentially more effective than literature 
reported treatment regimens; in the cohort presented, median survival 
has not been reached at 54 months. Keywords: Neuroendocrine, 
Lu-177-DOTA-TATE.

N13

Long-Term Follow-Up of Peptide Receptor 
Radionuclide Therapy with 177Lu-DOTATATE 
in Advanced Well-Differentiated Pancreatic 
Neuroendocrine Tumors
Sansovini M.a, Severi S.a, Nicolini S.a, Ianniello A.a, 
Ambrosetti A.a, Cingarlini S.b, Bongiovanni A.a, Scarpi E.a, 
Monti M.a, Di Iorio V.a, Mezzenga E.a, Paganelli G.a

aIRST, Meldola (FC), Italy; bVerona Comprehensive Cancer 
Network, G.B. Rossi Hospital, University of Verona, 
Verona, Italy 

Introduction: 177Lu-dotatate (Lu-PRRT) is a valid therapeu-
tic option in advanced G1-G2 pancreatic neuroendocrine tumors 
(P-NETs). Aim(s): We evaluated long-term efficacy and toxicity in 
65 consecutive patients (pts) with P-NETs treated with a personal-

an important diagnostic and therapeutic role in GEP-NET pts; multi-
disciplinary approach is decisive for successful clinical management. 
Keywords: PRRT, GEP-NET.

N11

Retreatment with Peptide-Receptor 
Radionuclide Therapy: Effects on Long-Term 
Survival, Renal and Bone Marrow Toxicity 
Using Yttrium-90 vs. Lutetium-177
Machta J., Caplin M., Toumpanakis C., Mohmaduvesh M., 
Garcia-Hernandez J., Navalkissoor S.

Neuroendocrine Tumour Unit, ENETS Centre of 
Excellence, Royal Free Hospital, London, UK 

Introduction: PRRT is an effective treatment for metastatic 
NETs. The effect of PRRT retreatment is unknown. Aim(s): To 
determine efficacy & toxicity of retreatment with PRRT. Materials 
and Methods: We reviewed patients retreated with PRRT. Patients 
included: 2 or more cycles of PRRT and retreated >12 mths later. We 
evaluated PFS and toxicity (renal and BM) after initial and retreat-
ment PRRT. Treatment activities were 3.2GBq/cycle for 90Y- and 
7.4GBq/cycle for 177Lu-DOTATATE. Results: 48 patients included, 
37.5% midgut NETs, 33% pancreatic NETs. Tumour grade was avail-
able in 33 patients: 42% G1, 45% G2, and 12% G3. First course of 
PRRT (mean 3 cycles), 46/48 were treated with 90Y-DOTATATE. 
Median PFS: 28.8 mths. Median time to retreatment: 26.9 mths. 
Renal impairment: 3 (6.25%), all stage 3. BM toxicity: 5 (10%). 
In PRRT retreatment (mean 2 cycles), 30/48 had 90Y-, 18/48 had 
177Lu-DOTATATE. Retreatment response in 38/48 patients: 13% 
PR, 63% SD & 23% PD. Median PFS: 20.6 mths (90Y 22.1 mths; 
177Lu 15.8 mths). Renal dysfunction seen in 15/48 (31%): stage 2/3 
(13), stage 4 (1) and stage 5 (1). BM toxicity: 10 (21%) patients, 7/10 
having prolonged suppression. In 40/48 patients with further fol-
low up data, 16 have SD, 18 are no longer alive and 6 were retreated 
with further PRRT. Conclusion: Patients retreated with PRRT had 
median PFS of 20.6 mths, with slightly higher renal and BM toxicity. 
Only 2 patients had stage 4/5 renal toxicity. In patients with PD the 
benefit of PRRT outweighs the risk of permanent renal or BM dys-
function. Keywords: PRRT, Retreatment.
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N15

NETTER-1 Phase III in Patients with Midgut 
Neuroendocrine Tumors Treated with 
177Lu-DOTATATE: Efficacy and Safety 
Results
Strosberg J.a, Wolin E.b, Chasen B.c, Kulke M.d, 
Bushnell D.e, Caplin M.f, Baum R.g, Kunz P.h, Hobday T.i, 
Hendifar A.j, Öberg K.k, Lopera Sierra M.l, 
Kwekkeboom D.m, Ruszniewski P.n, Krenning E.m

aMoffitt Cancer Center, Tampa, USA; bMarkey Cancer 
Center, Lexington, USA; cMD Anderson Cancer Center, 
Houston, USA; dDana-Farber Cancer Institute, Boston, 
USA; eUniversity of Iowa Medical Center, Iowa City, 
USA; fRoyal Free Hospital, London, UK; gZentralklinik, 
Bad Berka, Germany; hStanford University Medical 
Center, Stanford, USA; iMayo Clinic College of Medicine, 
Rochester, USA; jCedars Sinai Medical Center, Los 
Angeles, USA; kUppsala University Hospital, Uppsala, 
Sweden; lAdvanced Accelerator Applications, New 
York, USA; mErasmus Medical Center, Rotterdam, The 
Netherlands; nHopital Beaujon, Clichy, France 

Introduction: There are limited therapeutic options for patients 
with advanced midgut NETs progressing on first-line somatosta-
tin analog therapy. Aim(s): Evaluate the activity and safety of 
177Lu-DOTA0-Tyr3-Octreotate (Lutathera®) in patients with 
advanced, progressive sstr positive midgut NETs. Materials and 
Methods: 230 patients grade 1-2 metastatic midgut NETs were ran-
domized to Lutathera 7.4 GBq every 8 weeks (x4 administrations) 
vs. Octreotide LAR 60 mg every 4 weeks. Primary endpoint was PFS 
(RECIST 1.1) with tumor assessment every 12 weeks. Secondary 
objectives included ORR, OS, toxicity and QoL. Results: Median 
PFS was not reached for Lutathera and was 8.4 months with control 
(p < 0.0001, HR 0.21). There were 23 centrally confirmed disease 
progressions or deaths in the Lutathera arm and 67 in the Octreotide 
LAR 60 mg arm. The objective radiographic response rate was 18% 
with Lutathera and 3% with control (p = 0.0008). Interim OS analysis 
(13 deaths in Lutathera group and 22 in control group; p = 0.019) 
strongly suggests an improvement in OS. Only 5% (6 patients) expe-
rienced Lutathera dose modifying toxicity. Adverse events grade 3 
or 4 neutropenia, thrombocytopenia and lymphopenia occurred in 
1%, 2% and 9% of patients in Lutathera arm vs. none in controls. 
Conclusion: NETTER-1 trial provides evidence for a clinically 
meaningful and statistically significant increase in PFS and ORR, 
and suggests an OS benefit in patients with advanced midgut NETs 
treated with Lutathera. Lutathera safety profile was found to be very 
favorable. Keywords: Lutathera, PRRT, NET.

ized activity of Lu-PRRT. We also evaluated the role of FDG PET 
as an independent prognostic factor in P-NET pts. Materials and 
Methods: 65 consecutive pts with P-NETs were enrolled in a pro-
spective study. Pts were treated with two different total activities 
(18.5GBq or 27.8 GBq) in 5 cycles on the basis of kidney function 
and bone marrow parameters. 59 pts underwent FDG PET before 
Lu-PRRT. Results: Median follow-up was 59 months. 30 pts 
received a mean full activity (FA) of 25.5 GBq and 35 a mean reduced 
activity (RA) of 17.8 GBq. The DCR in the FA group was 87%; in the 
RA group was 85% (p = 0.83). Median PFS was 53.4 months in the 
FA arm and 24.4 months in the RA arm (p = 0.42). Median OS was 
not reached in FA pts and was 63.8 months in RA group (p = 0.013). 
There were no cases of grade 3 or 4 hematological toxicity. Median 
PFS in the FDG PET-positive group was 21.2 months, compared to 
68.7 months in FDG PET-negative pts (p < 0.0003), regardless of the 
total activity administered. Median OS was not reached in the nega-
tive FDG PET group and was 63.8 months in the positive FDG PET 
group (p = 0.005). Conclusion: Lu-PRRT showed antitumor activity 
in P-NET pts and was well tolerated when used with a personalized 
schedule. FDG PET was confirmed to be a valid prognostic factor in 
P-NETs. Keywords: PRRT, FDG-PET, P-NET.

N14

Gastric Type I Neuroendocrine Tumors 
Endoscopic Treatment Options
Sokolov V., Pirogov S., Karpova E., Pavlov P., Sokolov D., 
Pogorelov N., Sukhin D., Khomyakov V., Volchenko N.

P.A. Herzen Moscow Cancer Research Institute, Moscow, 
Russian Federation 

Introduction: From 1998 till 2014 in our institution we have 
identified 72 patients with type I gastric neuroendocrine tumors 
(NET), 42 of them, without regional or distant metastases, under-
gone different types of endoscopic treatment. Aim(s): In patients 
(21) with type I flat G1 lesions 0.5 cm and smaller, located within 
mucosa, we have used argon-plasma coagulation (APC). Mean tumor 
amount, destructed with APC was 14, mean size – 0.4 cm. We have 
not observed any tumor recurrence at treatment sites, but in 28.5% 
patients new G1 NETs were developed within 1 year after treatment in 
different mucosal areas. Materials and Methods: Mean amount of 
de novo tumors was 4,4, mean size – 0.2 cm. In all cases second phase 
APC was implemented. Patients (18) with gastric type 1 G1 NETs 
sized 0.5–1 cm undergone endoscopic mucosal resection (EMR). In 
72.2% of them we have diagnosed simultaneously small (less than 0.5 
cm) and bigger (0.5–1 cm) tumors, so EMR was performed in paral-
lel with APC. Results: In all cases for EMR we used endoscopic 
snares, prior to EMR the submucosal saline injection was performed. 
We have not registered tumor relapse in all EMR group patients. In 
3 patients with type I G2 gastric NETs invading submucosa (SM1), 
endoscopic submucosal dissection (ESD) was performed. For ESD 
we have used hydroxiethyl starch solution submucosal injection and 
resected tumors completely (R0) with DualKnife. Conclusion: No 
serious adverse effects were noted, all patients are under surveillance. 
Keywords: Gastric, NET, Endoscopic, EMR, ESD, APC.
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O2

Resection of the Primary Tumor Prior to 
Peptide Receptor Radionuclide Therapy 
Improves Treatment Response and 
Progression-Free Survival in Pancreatic 
Neuroendocrine Tumors with Unresectable 
Liver Metastases
Bertani E.a, Fazio N.a, Grana C.a, Bodei L.a, Funicelli L.a, 
Spada F.a, Partelli S.b, Falconi M.b

aEuropean Institute of Oncology, Milan, Italy; bSan 
Raffaele Hospital, Milan, Italy 

Introduction: A low burden of disease represents an independent 
favorable prognostic factor of response to peptide receptor radionu-
clide therapy (PRRT) in patients affected by gastro-entero-pancreatic 
neuroendocrine tumors. However it is not clear whether this is due 
to a lower diffusion of the disease or thanks to debulking surgery. 
Aim(s): To ascertain whether resection of the primary tumor prior to 
PRRT could have an impact on response to PRRT and on progression-
free survival in patients with G1-G2 metastatic pancreatic neuroen-
docrine tumors (PNETs). Materials and Methods: From 1996 to 
2013 those patients diagnosed with G1-G2 pancreatic neuroendocrine 
tumor (PNET), and synchronous unresectable liver metastases who 
were eligible to receive upfront PRRT were included in the study. 
Two groups of comparison were identified: those submitted for pri-
mary tumor resection before PRRT and those who were not. Results: 
Of the 94 subjects 31 were previously submitted for primary tumor 
resection. Patients who underwent surgery before PRRT showed 
higher stabilization or objective responses after PRRT (p = 0.006) 
and this translated into a better median PFS (70 vs. 30 months, p = 
0.002). At multivariate analysis, after propensity score adjustements, 
operated patients showed a statistically significantly improved PFS: 
HR5.11 (1.43– 18.3), P = 0.012. Conclusion: Primary tumor resec-
tion prior to PRRT can make the tumor burden at baseline a modifi-
able prognostic factor to enhance the response to PRRT and obtain an 
improved PFS. Keywords: PNET, PRRT, Debulking surgery, PFS.

O3

Resectable Primary Tumor in Patients with 
Pancreatic Neuroendocrine Tumors Located 
to the Body or Tail and Unresectable Liver 
Metastases: Does Distal Pancreatectomy 
Improve Survival?
Bertani E.a, Fazio N.a, Grana C.a, Chiappa A.a, Biffi R.a, 
Ribero D.a, Funicelli L.a, Spada F.a, Partelli S.b, Falconi M.b

aEuropean Institute of Oncology, Milan, Italy; bSan 
Raffaele Hospital, Milan, Italy 

Introduction: The role of primary tumor surgery in pancreatic 
neuroendocrine tumor (PNET) with unresectable liver metastases is 
controversial and international guidelines do not recommend surgery 
in that setting of patients. Aim(s): To assess whether or not distal 
pancreatectomy performed at diagnosis is associated with improved 

Surgical Treatment

O1

Uncinatectomy: Rethinking the Surgical 
Approach for Neuroendocrine and 
Intraductal Papillary Mucinous Neoplasms 
of the Pancreas 
Arora A.a, Scudamore C.b, Flint J.b

aMcMaster University, Hamilton, Canada; bUniversity of 
British Columbia, Vancouver, Canada 

Introduction: Pancreatic neuroendocrine tumors (pNETs) and 
intraductal papillary mucinous neoplasms (IPMN) are increasingly 
recognized pancreatic tumors due to advances in imaging. Standard 
of care is surgical resection for these tumors is via the appropriate 
procedure: pancreaticoduodenectomy or enucleation. Aim(s): We 
present a case series on three patients with these two types of tumors 
in the uncinate process of the pancreas who were treated via an unci-
natectomy with roux-en-y anastomosis, a novel surgical technique. 
Materials and Methods: None. Results: All three patients suc-
cessfully underwent the procedure with negative surgical margins 
and benign peri-pancreatic lymph nodes. Two patients developed 
post-operative pancreatic leaks, one which resolved spontaneously 
and another that required a prolonged ICU admission. Currently all 
three patients have recovered and are doing well. Conclusion: This 
parenchymal sparing procedure provides benefits over traditional 
therapy such as preservation of pancreatic endocrine and exocrine 
function, preservation of the biliary tree, ampulla and duodenum. 
Disadvantages of this procedure include Wirsung Duct injury, fistula 
formation and pancreatic leak. We minimized this risk by performing 
the uncinatectomy with a roux-en-y anastomosis. Our experience has 
demonstrated that this procedure can be safe, well tolerated and has 
benefits that warrant it’s consideration in the management of patients 
with small pNETs and IPMN tumors. Keywords: Pancreatic neuro-
endocrine tumor, IPMN, Uncinatectomy. 
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O5

Liver Transplantation for 
Gastroenteropancreatic Neuroendocrine 
Tumors
Figueira E.R.R.a, Rocha Filho J.A.a, Haddad L.B.P.a, 
Oliveira A.C.a, Okubo J.b, Fernandes A.G.V.b, 
D’Albuquerque L.A.C.a

aHospital das Clinicas from University of Sao School of 
Medicine, Division of Liver Transplantation, Sao Paulo, 
Brazil; bHospital das Clinicas from University of Sao 
School of Medicine, Sao Paulo, Brazil 

Introduction: Neuroendocrine tumors (NET) are rare neoplasms 
and liver transplantation (LT) for hepatic metastases is indicated in 
selected cases where other therapies have failed. Aim(s): We aimed 
to present results of LT for two cases of gastroenteropancreatic (GEP) 
NETs. Materials and Methods: We performed 738 adult-LTs from 
January 2008 to December 2015, with only 2 patients transplanted 
for GEP-NETs that were reviewed. Results: Patients were female 
with 29 and 32 years at transplantation. In the first case, a grade 1 
ileal NET with mesenteric lymph node and liver metastases associ-
ated to carcinoid syndrome was diagnosed in 2005, and submitted 
to ileal resection in 2005, resection of hepatic hilar lymph node 
metastases in 2008 and LT in 2015. The second case, presented grade 
2-pancreatic insulinoma associated to hypoglycemia diagnosed in 
1999. Patient was submitted to pancreatic enucleation in 1999 and 
2004, pancreaticoduodenectomy and hepatectomy in 2005. In 2006 
was started hepatic chemoembolization that was followed for LT in 
2008. The interval between metastases diagnosis and LT was 10 and 
3 years respectively. The LT perioperative period occurred unevent-
fully, and patients are alive with normal liver function, without tumor 
recurrence 3 months and 7 years after LT. Conclusion: LT can be 
considered for high selected cases of metastatic GEP-NETs. Longer 
intervals until LT may be associated with better outcomes; however 
further studies are needed to identify optimal criteria for transplanta-
tion in these cases. Keywords: Liver transplant, Metastasis.

O6

Outcomes of Cytoreductive Surgery 
for Well-Differentiated Metastatic 
Neuroendocrine Tumors in the Setting of 
Extra-Hepatic Metastases 
Hallet J.a, Koujanian S.b, Beyfuss K.b, Coburn N.c, 
Karanicolas P.c, Law C.a

aThe Susan Leslie Multidisciplinary Neuroendocrine 
Clinic – Odette Cancer Centre, Sunnybrook Health 
Sciences Centre, Toronto, Canada; bSunnybrook Research 
Institute, Toronto, Canada; cOdette Cancer Centre – 
Sunnybrook Health Sciences Centre, Toronto, Canada 

Introduction: Cytoreduction with extra-hepatic disease for neu-
roendocrine tumors (NET) remains controversial. Aim(s): To define 
the outcomes of cytoreduction for metastatic NETs in the setting of 

long-term survival for body or tail primary localizations with unre-
sectable liver metastases. Materials and Methods: From two insti-
tutional databases of patients affected by PNET and unresectable liver 
metastases, 30 patients with a potentially resectable but not-resected 
primary tumor located in the body or tail were identified and compared 
with a group of 63 patients who underwent a left-pancreatectomy at 
diagnosis. The endpoint was overall survival (OS). Results: The two 
groups were homogeneous except for liver tumor burden, percent-
age of G3 patients, extrahepatic matastases and age. Postoperative 
mortality was nil. After the propensity score adjustments median OS 
for patients undergoing left-pancreatectomy was 111 months vs. 52 
for the non-operated patients (p = 0.004). At multivariate analysis, no 
surgery HR = 6.05 (95% CI: 1.65–22.2), liver tumor burden >25% 
and higher Ki-67 index were associated with an increased risk of 
death during follow-up. Conclusion: In PNETs located in the body 
or tail, distal pancreatectomy is associated with longer survival and 
should be proposed at diagnosis in resectable patients. Keywords: 
PNET, Surgery, Liver metastases, Distal pancreatectomy, Survival.

O4

Prognostic Factors for Recurrence of 
Sporadic Pancreatic Neuroendocrine 
Tumors after Surgical Resection
Figueira E.R.R.a, Bacchella T.a, Jureidini R.a, 
Cunha J.E.M.a, Namur G.N.a, Ribeiro T.C.a, Okubo J.b, 
Fernandes A.G.V.b, Cecconello I.a

aHospital das Clinicas from University of Sao Paulo School 
of Medicine, Division of Digestive Surgery, Sao Paulo, 
Brazil; bUniversity of Sao Paulo School of Medicine, Sao 
Paulo, Brazil 

Introduction: Pancreatic neuroendocrine tumors (PNET) are 
rare neoplasms with heterogeneous presentation. The diagnosis of 
malignancy is often difficult, and then further studies may contribute 
to improve prognosis criteria. Aim(s): To evaluate prognostic fac-
tors of patients with sporadic PNET submitted to surgical treatment. 
Materials and Methods: We retrospectively evaluated 114 patients 
admitted to our Hospital. We evaluated tumor diagnosis, patients’ sur-
gical risk and comorbidities, surgery technique, postoperative com-
plications, disease recurrence, and tumor caracteristics. Results: 
PNET diagnosis was nonfunctioning in 33 patients (PNET-NF), insu-
linomas in 70 (PNET-I) and other functional tumors in 11 (PNET-OF). 
PNET-NF group showed significantly higher age, lower weight and 
lower BMI than PNET-I. PNET-I group underwent significantly more 
pancreatic enucleations and less pancreatoduodenectomies than other 
groups. 30-day mortality was significantly higher in PNET-NF group. 
PNET-I group showed more tumors with grade I, smaller diameter 
and lower TNM staging and disease recurrence. Gender, weight, BMI, 
ASA, tumor diagnosis, tumor grade and diameter were indicators 
of disease recurrence. In multivariate analysis, diagnosis of PNET 
and BMI were independent prognostic factors for tumor recurrence. 
Conclusion: Patients with PNET-NF had higher incidence of death 
during postoperative period. PNET-I had less malignancy. PNET type 
and BMI were independent prognostic factors for disease recurrence. 
Keywords: Pancreas, Neuroendocrine tumor, Prognosis, Recurrence.
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advanced GEP-NETs. Despite several limitations it gives reason for 
further investigations. Keywords: GEP-NET surgery, Medical treat-
ment, Prognosis, GEP-NET-registry.

O8

Well Differentiated, Non Functioning 
Neuroendocrine Tumours of the Pancreas: 
A Surgical Series with Clinical and 
Pathological Correlations
Impellizzeri H.a, Ortolani S.b, Landoni L.a, Malpaga A.a, 
Miotto M.a, Cingarlini S.b, Butturini G.c, Bassi C.a

aPancreas Institute, Department of Surgery, Verona, Italy; 
bPancreas Institute, Department of Oncology, Verona, 
Italy; cDepartment of Surgery, Peschiera del Garda, Italy 

Introduction: The only curative treatment for pancreatic neu-
roendocrine tumors (PNET) is surgery. Aim(s): Describe clinical 
and pathologic features of resected non-functioning (NF) G1 and 
G2 PNET. Materials and Methods: We retrospectively reviewed 
data of patients (P) who underwent surgery for PNET between 2011 
and 2015 in our Center. G3 and functioning tumours were excluded. 
Clinical and pathologic features of G1 and G2 were compared. A 
subanalisys was performed considering the Ki67 cutoff of 5%, defin-
ing two groups: G1G2a and G2b. Results: Of 183 resected PNET, 
149 were NF, 61 G1 and 74 G2. Radical surgery rate was 92%. No 
differences between G1 and G2 for gender, age and clinical onset 
(symptomatic or incidental). G2 resulted significantly larger then G1 
(mean diameter: 37.8 vs. 19.3 mm, p < 0.001), with higher rate of 
distant metastases (18.9 vs. 1.6%, p < 0.001), vascular invasion (60.8 
vs. 18%, p < 0.001) and peri-endoneural infiltration (41.9 vs. 14.7%, 
p < 0.001). The rate of nodal involvement was evaluable in 105 P who 
received limphadenectomy, resulting higher in G2 (56.5%) compared 
with G1 (32.5%) (p 0.03). The subanalysis shows that G2b presents 
larger diameters (mean diameter: 28.8 vs. 15.7 mm, p < 0.001) and 
a higher rate of vascular and peri-endoneural infiltration (p 0.001, p 
0.01). Conclusion: In this large series of resected PNETs, we found 
significant associations between tumor grade and local invasion, 
nodal involvement and distant metastases. Similar results are evident 
in the subanalysis considering Ki67 5% cutoff. Follow up is ongoing. 
Keywords: Grade.

extra-hepatic metastates. Materials and Methods: Patients under-
going cytoreductive surgery for G1 or G2 NETs with extra-hepatic 
metastases were identified from an institutional database (2003-
2014). Primary outcomes were post-operative hormonal response, 
progression-free and overall survival (PFS, OS). Results: 55 patients 
were identified, with median age of 59.3 years old. 80% had small 
bowel primaries and 49.1% were G1. 13% had only extra-hepatic 
metastases. The others had combined intra/extra-hepatic metastases. 
Resection included liver (87%), small bowel (22%), mesenteric (25%) 
and retroperitoneal (11%) nodes, and peritoneum (7%). 30-day major 
morbidity (Clavien III-V) was 18%, with 3.6% mortality. Median 
length of stay was 7 days. Liver embolization was used in 31% at a 
median of 15 months after surgery. Post-operative hormonal response 
occurred in 70%. 41 (75%) patients received somatostatine analogs, 
more commonly with small bowel primaries, but without difference in 
grade, carcinoid syndrome or 5HIAA response to surgery. 5-year OS 
was 77% and 5-year PFS was 51%. Conclusion: Cytoreduction of 
metastatic well-differentiated NET with extra-hepatic metastatic dis-
ease provides significant tumoral and hormonal control, with favour-
able PFS and OS. Aggressive surgical management appears indicated 
even with extra-hepatic disease. Keywords: Cytoreduction, Surgery.

O7

Impact of Early Surgery on Prognosis 
in Advanced Gastro-Entero-Pancreatic 
Neuroendocrine Tumours (GEP-NET)
Hammer P.a, Lipp R.b, Thalhammer M.c, Mischinger H.J.c, 
Kornprat P.c, Puntschart A.c, Uranues S.c, Haybaeck J.d, 
Krejs G.a, Kump P.a

aDepartment Gastroenterology Medical University 
Graz, Graz, Austria; bDepartment of Oncology Medical 
University Graz, Graz, Austria;cUniversity Clinic of Surgery 
of Graz, Graz, Austria; dUniversity Clinic of Pathology of 
Graz, Graz, Austria

Introduction: In gastro-entero-pancreatic neuroendocrine 
tumours (GEP-NET) the role of surgery remains to be determined. 
Aim(s): This retrospective analysis of GEP-NET patients using the 
new Austrian GEP-NET registry (ANETS) examines the impact of 
surgery versus conservative therapy as first line treatment in regard 
to progression free survival (PFS). Materials and Methods: Data 
of 39 patients with advanced GEP-NET were assessed in the ANETS 
registry between January 2014 and December 2015. Patients were 
analysed in two groups according to first line treatment. 13 patients 
were treated with surgery or with ablative procedures as TACE (tran-
sarterial chemoembolization), while 26 patients were treated with 
drug therapy including Somatostatin analogues and/or targeted ther-
apy. Results: Patient characteristics did not differ significantly with 
regard to age, sex, primary tumour site and grading (G1, G2, G3). 
However, patients treated by surgery had significantly less tumour 
load at the time of diagnosis. PFS was significantly better in the group 
treated with surgery and/or TACE compared to a drug-based first line 
therapy (PFS 25 vs. 18 month; p = 0.012) This observation was inde-
pendent of histological grading or primary tumour site. Conclusion: 
This first experience with a new GEP-NET registry in Austria sug-
gests a benefit of early surgery and/or local-ablative treatments in 
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O10

Evaluation of the Therapeutic Approaches 
Impacting on the Survival of Patients with 
an Advanced Pancreatic Neuroendocrine 
Tumor
Krug S.a, Tamagno G.b, Jann H.c, Jimenez-Fonseca P.d, 
Costa F.e, De Herder W.f, Monleón Getino A.g, 
Fierro Maya F.h, Knowledge Networki

aMartin Luther University Halle/Wittenberg, Halle (Saale), 
Germany; bMater, Misericordiae University Hospital, 
Dublin, Ireland; cCharity University Hospital, Berlin, 
Germany; dHospital Universitario Central de Asturias, 
Oviedo, Spain; eHospital Siri-Libanes, Sao Paulo, Brazil; 
fErasmus Medical Center, Rotterdam, Netherlands; 
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Introduction: The therapeutic approaches in metastatic pancre-
atic neuroendocrine tumors (pNET) are currently used as a palliative 
strategy to control symptoms and potentially improving patient sur-
vival. Aim(s): We evaluated the impact of different treatments on 
the survival of well-differentiated metastatic pNET patients (pts). 
Materials and Methods: Retrospective study of variables in a con-
secutive multicenter cohort (n = 312) of pathologically confirmed, 
sporadic, well-differentiated metastatic pNET pts diagnosed between 
1993 to 2010. The minimum follow-up was set at 5 years. Results: 
129 pts. underwent surgery, being the intent curative in 33 (10.6%) 
and palliative in 96 (30.8%). 140 pts (44.9%) did not undergo surgery. 
The median OS from the time of diagnosis was 18.5 years, 10.0 years, 
and 4.6 years, respectively. The statistical evaluation revealed a ben-
efit of the curative intent surgery at 5 and 10 years with Odds ratio 2.1 
(vs palliative) and 6.8 (vs conservative). Although 258 pts had liver 
metastases, only 47 (18.2%) underwent loco-regional treatment which 
resulted in a significant prolonged survival at 5 and 10 years (Odds 
ratio 1.61). 249 (79.8%) pts underwent systemic treatment without 
showing any significant improvement of the OS. Conclusion: These 
data show that an interventional approach improves the OS in pNETs. 
We believe that an appropriate multidisciplinary pNET patient selec-
tion can optimize the therapeutic strategies resulting in a significant 
impact on the survival. All authors equally contributed to this work. 
Keywords: pNET.
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Introduction: There is a paucity of evidence regarding surgi-
cal management and survival in nonfunctioning PNETs 2 cm or 
less. Aim(s): To investigate the importance of surgical manage-
ment through clinical analysis of NF-PNETs ≤2 cm in imaging size 
in China. Materials and Methods: We reviewed patients with 
NF-PNETs at three institutions in China from January 1, 2010 to 
August 30, 2015. Patients were included if the tumor was sporadic 
and ≤2 cm in image manifestations. Results: There were 49 patients. 
38.8% had nonspecific symptoms and the others were diagnosed 
through health imaging examination. Through imaging diagnosis, the 
size of the tumors was 1.5 ± 0.4 cm and 8.2% had regional lymph 
nodes metastasis but no one had distant metastasis. 30.6% underwent 
pancreaticoduodenectomy, 44.9% distal pancreatectomy, 22.4% local 
resection and only one patient with multiple focuses in pancreas had 
total pancreatectomy. Postoperative pathological diagnosis showed 
that the proportion of G1 grade was 79.6%, G2 14.3%, and G3 6.1%. 
Pathological diagnosis reported that 14.3% had regional lymph nodes 
metastasis positive, 12.2% perineuronal invasion and 4.1% perineuro-
nal invasion. Follow-up on November 30, 2015, 14.3% had metasta-
sis and 6.1% died from tumor metastasis. Three-year progression-free 
survival rate rate was 82.3% and three-year overall survival was 
91.6%. Conclusion: The minority of NF-PNETs 2 cm or less will 
metastasize. It suggests that they should receive surgical management 
and long-term follow-up. Keywords: NF-PNETs ≤2 cm, Surgical 
management, Clinical analysis.
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Results: There were 29 G1 PNET patients, 14 G2 PNET patients 
and 2 PNEC patients. 1) WHO2010 predicted disease free survival 
(p = 0.041). 2) Pathological lymphatic invasion(ly), vein invasion 
(v) and lymphnode metastasis correlated with disease free survival 
(DFS, p = 0.003, p = 0.001 and p = 0.002 respectively) but tumor 
peripheral invasion did not. 3) Ly, v, peripheral invasion did not 
correlate with recurrence type. 4) WHO2010 status correlated with 
invasiveness such as ly and v. 5) Lymphnode metastasis was an 
independent relapsing factor. (p = 0.025, risk ratio: 10.8, 95% CI: 
1.37-119). Conclusion: WHO2010 criteria represented tumor inva-
siveness as well as tumor growth. Of note, nodal status correlated 
with DFS independently, suggesting that examination of the nodal 
metastasis is essential whenever PNET is resected. Keywords: 
WHO2010, invasiveness.

O13

Curative Resection in Digestive 
Neuroendocrine Neoplasms: Recurrence-
Free Survival Rate and Definition of a Risk 
Score for Recurrence
Merola E.a, Pascher A.b, Denecke T.c, Arsenic R.d, 
Wiedenmann B.e, Delle Fave G.a, Pavel M.e
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bDepartment of General, Visceral and Transplant Surgery, 
Charité Universitätsmedizin Berlin, Berlin, Germany; 
cDepartment of Radiology, Charité Universitätsmedizin 
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Universitätsmedizin Berlin, Berlin, Germany; eDepartment 
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Introduction: Surgery with radical intent is the only curative 
option for digestive neuroendocrine neoplasms (DNENs), but clinical 
practice shows disease-free pts recurring even after years. Aim(s): 
To determine in consecutive DNENs treated by radical surgery the 
recurrence-free survival (RFS), and define a risk score for recurrence. 
Materials and Methods: Retrospective analysis of sporadic pan-
creatic (pNENs) or small bowel NENs (SbNENs) who had R0/R1 
surgery (1993-2014) followed by ≥12 month-observation. Pts were 
classified by ENETS TNM/grading system. Survival analysis was 
performed by Kaplan-Meier, risk factors by Cox-Regression, cut-off 
by ROC. Results: 157 pts (35.7% pNENs, 64.3% SbNENs) were 
analyzed, with 2.5% median ki67 (1%-20%); 17.8% stage IV at diag-
nosis. Median RFS was 53 months (5-yr rate 47.3%). 4 risk factors 
for recurrence were significant at multivariate analysis: ki67>5%, 
R1 status, lymphnodal involvement, primary tumor size (>30 mm 
in pNENs, >14 mm in SbNENs); primary site not significant. 3 risk 
categories were identified: low risk (0-1 factors), moderate risk (2 
factors; HR vs. low risk 5.99, P < 0.01), high risk (3-4 factors; HR vs. 
moderate risk 2.28; HR vs. lor risk 12.46; P < 0.05). Conclusion: 
Almost 50% of DNENs treated by curative surgery recur, indepen-
dently from primary site, in 5 years. Major risk factors are ki67, pri-
mary size, lymphnode involvement and R status (R0/R1). Definition 
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Minimally Invasive vs. Open Pancreatic 
Surgery in Patients with Multiple Endocrine 
Neoplasia Type 1
Lopez C., Albers M.B., Bollmann C., Manoharan J., 
Waldmann J., Fendrich V., Bartsch D.K.

Department of Visceral, Thoracic and Vascular Surgery, 
Philipps University Marburg, Marburg, Germany 

Introduction: The role of minimally invasive pancreatic sur-
gery for pancreatic neuroendocrine neoplasms (pNENs) in patients 
with multiple endocrine neoplasia type 1 (MEN1) is not well defined. 
Aim(s): The aim of this study was to compare the outcome of mini-
mally invasive versus open pancreatic resections in patients with 
MEN1. Materials and Methods: Prospectively collected data of 
MEN1 patients who underwent a primary distal pancreatic resection 
and/or enucleation for nonfunctioning pNENs or insulinoma were ret-
rospectively analyzed regarding the outcome of minimally invasive or 
open pancreatic resections. Results: 33 patients underwent primary 
pancreatic resection for either organic hyperinsulinism (n = 9, 27%) 
or non-functioning pNENs >1 cm in size (n = 24, 73%). Twenty-one 
(64%) patients underwent an open surgical (group 1) and 12 patients 
(36%) a minimally invasive approach, either laparoscopic (n = 8) or 
robotic-assisted (n = 4) (group2). Group 2 had a significant shorter 
operative time (200 vs. 260 minutes; p = 0.036), less intraoperative 
blood loss (120 vs. 280 ml; p < 0.001) and a shorter hospital stay 
(11 vs. 15.5 days; p = 0.034). The rate of patients with postoperative 
complications, especially postoperative pancreatic fistulas, was not 
different between groups (62% group 1 vs. 67% group 2, p = 0.74). 
Conclusion: Minimally invasive distal pancreatic resections and 
enucleations are feasible and safe in MEN1 patients with insulinoma 
or non-functioning pNENs. Keywords: Pancreatic neuroendocrine 
neoplasm, Laparoscopic pancreatic resection, MEN1.

O12

Factors Affecting Recurrences of the 
Non-Functioning Pancreatic NET after 
Resection
Masui T., Sato A., Nakano K., Nakamoto Y., Matsumoto S., 
Kodama Y., Shibata T., Uemoto S.

NET Unit, Kyoto University, Kyoto, Japan 

Introduction: In 2010, WHO classification has been modified. 
However, the usefulness of the criteria for surgeons has not been elu-
cidated, because the criteria is defined by cell growth represented by 
Ki67 for overall survival and may not represent invasiveness of the 
tumor. Aim(s): The purpose of the study is to examine if the WHO 
2010 classification correlates with the recurrence rate after tumor 
resection. Materials and Methods: From January 2000 to June 
2014, we had 106 pancreatic NET patients who underwent resection 
without distant metastasis. We analyzed 45 non-functioning PNET 
patients for WHO 2010 classification and other pathological fac-
tors with survivals and recurrence rate for non-functioning PNET. 
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Aim(s): Describe the clinicopathologic features of CPETs and evalu-
ate long-term outcome after surgical resection (SR). Materials and 
Methods: We retrospectively reviewed data of patients (P) who 
underwent SR for CPETs in our Institution between 1998 and 2015. 
Continuous variables were reported as median with SD. Results: 
Study population consisted in 46 P (21 M/25 F), with a median age 
of 54 y (± 15). 20 P (43.5%) presented symptomatic onset, 7 (15.2%) 
were functioning tumors and 2 (4.3%) were metastatic at the diagno-
sis. Regarding to the site, 9 (19.6%) were localized to the head, 12 
(26.1%) to the body, 18 (7%) to the tail and 7 (15.2%) were multifo-
cal. 4 P (8.7%) were MEN1. Surgery was radical in all cases. For 
what concern specimens, 38 (82.6%) were G1 and 8 (17.4%) were 
G2. Perineural, vascular and lymphatic microscopic local invasion 
was found in 5 (10.9%), 8 (17.4%) and 1 (2.2%) respectively. Nodal 
metastases were found in 11 (23.9%) among 35 who received lymph-
adenectomy. Main pancreatic duct enlargement was present in 6 P 
(13%). At a median follow-up of 59 months (± 38), 37 P are disease 
free and 5 P (10.8%) incur in disease progression (4 P were lost at 
FU). Conclusion: CPETs are characterized by a well-differentiated 
pattern and a good long-term outcome. More studies are needed to 
better define their biologic behavior. Keywords: Pancreas, Cystic.

O16

Number and Localization of Positive 
Lymph Nodes Correlate with Recurrence in 
Nonfunctioning Pancreatic Neuroendocrine 
Neoplasms: Implications for Surgery, 
Staging and Surveillance
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Zamboni G.b, Rubini C.c, Doglioni C.a, Balzano G.a, 
Falconi M.a
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Ancona, Ancona, Italy 

Introduction: Lymph Nodes involvement is a powerful prognos-
tic factor for nonfunctioning pancreatic neuroendocrine neoplasms 
(NF-PNEN). Aim(s): To assess the prognostic value of the number 
and localization of positive lymph-nodes (PLN). Materials and 
Methods: Among 370 pts submitted to surgery for PNEN (2000-
2014) we selected those who underwent radical (R0 or R1) pancre-
aticoduodenectomy (PD) for NF-PNEN with no distant metastases 
(M0) or inherited syndrome. Results: 53 patients were included. 31 
patients (58.5%) had nodal metastases (N1). The median number of 
examined lymph nodes (ELN) and positive lymph nodes (PLN) were 
20 (IQR 14-33) and 1 (IQR 0-2), respectively. ELN was significantly 
higher in N1 pts (23 vs. 17.5, P = 0.048). At a median follow-up of 46 
months (IQR 28-68), 14 patients (26%) had recurrence and 4 (7.5%) 
deceased. N1 NF-PNEN had a significantly worse 3-year DFS com-
pared with N0 NF-PNEN (69% vs. 94%, P = 0.013). Pts with PLN 
>1 had a worse DFS compared with those who had 0 or 1 PLN (62% 
vs. 90%, P = 0.005). On multivariate analysis, age >60 years, G3 
NF-PNEN and PLN >1 were independent predictors of recurrence. 
PLN were always localized in stations 13 and 17. Involvement of sta-
tion 12 was associated with a significant poorer DFS. Conclusion: 

of risk categories might help in selecting patients who may benefit 
from adjuvant treatments. Keywords: Neuroendocrine, Curative sur-
gery, Recurrence risk.
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Introduction: Duodenum Preserving Pancreatic Head Resection 
(DPPHR) is a surgical procedure uncommonly used in benign tumors 
of the head of the pancreas as alternative to pancreaticoduodenectomy. 
Aim(s): We reviewed our experience in Neuroendocrine Pancreatic 
Tumors of the head of the pancreas (NPThp) who had a DPPHR from 
1991 to 2015, in order to evaluate the complications and long term 
clinical outcome. Materials and Methods: Among 110 patients 
with NPThp (17 MEN1), 80 underwent a surgical operation. Eight 
patients (10%) had a DPPHR. Follow-up was until December 2015. 
Results: 5 M/3 F, averaging 53 years, three insulinomas and five 
non-functioning tumors. Tumor size was 1.4 cm (range 0.8–2.0). One 
patient had a previous central pancreatectomy and one patient had a 
synchronous colonic cancer (T2N0). One patient had a chronic pan-
creatitis. All patients had complications: 5 pancreatic fistula (3 grade 
A, 2 grade B), 1 delayed gastric emptying, 1 bleeding and 1 patient 
had a duodenal ulcer. Hospital stay was 16.8 days (range 10–28) with 
one readmission for fistula infection. None required reoperation. 
Three patients died during the follow-up for unrelated reasons (121, 
105, 3 mo. after surgery). After DPPHR only two patients showed 
pancreatic exocrine insufficiency (one chronic pancreatitis and the 
one with previous central pancreatectomy) and one had worsened 
previous diabetes. Conclusion: DPPHR for NPThp is associated to 
high rate of short-term complications but a better long term preserva-
tion of pancreatic function is achieved. Keywords: DPPHR.
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Introduction: Cystic pancreatic endocrine tumors (CPETs) are 
rare lesions accounting for 2–17% of all endocrine pancreatic neo-
plasms. Their natural history and prognostic factors remain unclear. 
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Introduction: Despite surgery remains the only potentially 
curative option for patients with neuroendocrine liver metastases 
(NELMs), the factors determining the prognosis of patients following 
hepatectomy are poorly understood. Aim(s): To developed a nomo-
gram able to predict patient’s prognosis. Materials and Methods: 
A multicentric database including 7 tertiary referral hepato-biliary-
pancreatic centers was used to identify patients who underwent hep-
atectomy for NELMs between January, 1990 and December, 2014. 
Results: The median age of the 238 patients included in the study was 
61.9 years (IQR: 51.5–70.1) and 132 (55.5%) patients were male. The 
median number of NELMs was 3 (IQR: 2–7) with a median size of 45 
mm (IQR: 24–75) and median Ki-67 of 9% (IQR: 2–15). The 5- and 
10-year overall survival (OS) were 67.1% and 50.8%, respectively. 
Number of NELMs (HR = 1.06, p = 0.007), metastasis size (HR = 
1.01, p < 0.001), and Ki-67 (HR = 1.06, p < 0.001) resulted predictors 
of OS in multivariable analysis and were included in the nomogram 
predicting patient’s prognosis. The stratification into 3 risk classes 
based on the predictions of our nomogram demonstrated a good prog-
nostic discrimination (c-index = 0.72). The 5-year OS resulted 97.0% 
for patients in low-risk class, 71.0% in medium-risk class, and 41.1% 
for patients in high-risk class (p < 0.001). Conclusion: The classifi-
cation based on the prediction of our nomogram demonstrated a good 
ability to discriminate patients with favorable and poor prognosis. 
Keywords: Neuroendocrine liver metastasis, Surgery, Nomogram.

The number and the localization of PLN are associated with risk of 
recurrence after radical PD for NF-PNEN. An adequate lymphade-
nectomy (including station 12) should be routinely performed. This 
study suggests preliminary findings to support a revision of the cur-
rent TNM-based staging systems. Keywords: PNEN, Nodes.
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Introduction: Radiological tumor size of pancreatic neuroen-
docrine neoplasms (PNEN) is crucial for management especially for 
asymptomatic, small lesions. Aim(s): Aim of this study was to com-
pare radiological tumor size (RTS) and pathological tumor size (PTS) 
in patients with PNEN. Materials and Methods: 231 patients with 
sporadic PNEN who underwent pancreatic resection between 2000 
and 2014 were included. RTS was defined as the largest tumor diam-
eter at Ultra-Sound (US), Endoscopic Ultrasound (EUS), Computed 
Tomography (CT) or Magnetic Resonance (MR). PTS was defined 
as the largest tumor diameter at final pathological analysis. Results: 
The median RTS on US, CT, MR, and EUS were 10 mm (range 2–21 
mm), 15 mm (range 11–25 mm), 17 mm (range 13–26 mm), and 23 
mm (range 14–21 mm), respectively. The median PTS was 20 mm 
(range 13–30 mm). Difference between RTS and PTS was signifi-
cant only for US RTS (P = 0.009). In the subgroup analysis of the T1 
PNEN, the median RTS on US, EUS, CT, and MR were 14 mm (range 
6–22 mm), 16 mm (range 3–24 mm), 11 mm (range 3–14 mm) and 
13.5 mm (range 3–26 mm), respectively and was not significantly dif-
ferent from the median PFS. Among all patients, MR was the imaging 
technique that best correlated with PTS on linear regression analysis 
(R = 0.8, P < 0.0001). Conclusion: Among small PNEN <2 cm all 
the imaging techniques can identify the real tumor size of the lesion, 
although MR is the most accurate procedure. Keywords: Pancreatic 
neuroendocrine neoplasm, Size, Radiology, Pathology, Surgery.
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insulinoma with no evident bulky lymph-node swelling on preopera-
tive imaging. Results: The median follow up periods was 30 months. 
OPS included enucleation in 2 patients, duodenum preserving pan-
creas head resection in 4 patients, central pancreatectomy in 2 and 
laparoscopic spleen preserving distal pancreatectomy in 5. The other 
35 patients underwent standard pancreatectomy with regional lymph-
node dissection. There were no statistically significant difference 
between these 2 groups in terms for operation time, bleeding amount 
and in-hospital stay. The OS was 80% at 5 years (median follow-up 
time 30 months). The lymph-node metastasis was recognized only in 
SOG with 12 patients (25%). There were no locoregional recurrent 
case in OPG. Conclusion: In selected patients, organ preserving sur-
gery might be applicable for PNEN. Keywords: Organ preserving 
surgery, DPPHR.

O21

Intra-Operative Portal Vein Insulin Assay 
Combined with Occlusion of the Pancreas 
for Complicated Pancreatogenous 
Hypoglycemia
Yang Z., Tan H., Sun Y., Si S., Xu L., Liu X., Liu L., Zhou W.

China-Japan Friendship Hospital, Beijing, China 

Introduction: Pancreatogenous hypoglycemia is a rare endo-
crine disorder. The precise localization of hypersecreting tissue and 
determination of complete resection are two main challenges for com-
plicated pancreatogenous hypoglycemia, such as multiple endocrine 
neoplasia syndromes type-1 (MEN-1) and nesidioblastosis. Aim(s): 
To assess the significance of intraoperative portal vein insulin assay 
for complicated pancreatogenous hypoglycemia. Materials and 
Methods: Two patients with Whipple’s triad syndrome were diag-
nosed with MEN-1 and nesidioblastosis, respectively. Rapid portal 
vein insulin assay combined with temporary occlusion of the pancreas 
were applied in both patients. Results: Both patients were success-
fully cured by the operation without recurrence of hypoglycemia in 
the follow-up. For MEN-1 patient, the portal vein insulin decreased to 
the normal level after resection of tumors in the pancreatic body and 
tail. Complete resection of hypersecreting tissue was determined and 
the total pancreatectomy was avoided with certain of nonfunctional 
tumors in the head of pancreas. Based on the results of intraopera-
tive portal vein insulin assay after occlusion of the pancreas, complete 
resection was also decided after the resection of pancreatic body and 
tail for patient with nesidioblastosis. Conclusion: The intraoperative 
portal vein insulin assay is an accurate method to determine complete 
resection of hypersecreting tissue for complicated pancreatogenous 
hypoglycemia. Keywords: Insulin assay, Pancreatogenous hypogly-
cemia, Nesidioblastosis, MEN1, Portal vein.

O19

How Long Should We Look Up for 
Recurrence after Resection of 
Pancreatic Neuroendocrine Tumors?
Sato A., Masui T., Nakano K., Kawaguchi Y., Takaori K., 
Uemoto S.

Kyoto University, Kyoto, Japan 

Introduction: There remains several unsolved issues to be 
settled about the management of pancreatic neuroendocrine tumors 
(PNETs) after resection. One of these problems are the follow up 
period after a complete resection of the tumor. Aim(s): We aimed 
to reveal the proper follow-up period after resection of PNETs. 
Materials and Methods: We retrospectively reviewed patients 
with PNETs who were operated in Kyoto University Hospital during 
1992-2013. Duration for recurrence were compared according to the 
grades of initial tumor resected in the primary operation. Pathological 
grading were determined according to the 2010 WHO criteria. 
Results: There were 95 patients who underwent complete resection 
of PNETs (G1:G2:G3:unknown = 54:19:2:20). Twenty patients (21%; 
G1:G2:G3: unknown = 5:9:2:4, 9%:47%:100%:20%, respectively) 
had recurrences. Mean duration for recurrence after primary resection 
was 31.2 ± 22.0 months (G1:G2:G3: Unknown = 65.6:17.6:7.5:34.2, 
p = 0.02 between G1-G3). All G3 patients had recurrence within 1 
year after the operation whereas the duration for recurrence scattered 
from 1.5 months to 11.3 years. Patients with recurrent disease were 
all operated by conventional radical resection, whereas no one who 
were treated with enucleation had recurrence. Conclusion: Duration 
for recurrence varies according to the WHO grading. Although G1 is 
considered to be relatively benign, we have to follow the patients for 
more than 10 years. Keywords: Pancreatic neuroendocrine tumor, 
Enucleation, Follow-up period.

O20

Appropriate Indication of Organ Preserving 
Surgery for Pancreatic Neuroendocrine 
Neoplasm
Tsuchikawa T., Hirano S., Nakamura T., Asano T., 
Okamura K., Tamoto E., Noji T., Nakanishi Y., Shichinohe T.

Dep. Gastroenterological Surgery II, Hokkaido University, 
Sapporo, Japan 

Introduction: Organ preserving surgery (OPS) has been 
accepted for pancreatic neuroendocrine neoplasm (PNEN), par-
ticularly in a small and low malignant tumors. Aim(s): The aim of 
this study was to analyze the surgical outcome after these OPS in 
our institute, especially focusing on the lymph-node metastasis and 
post operative locoregional recurrence. Materials and Methods: 
48 consecutive patients with PNEN underwent operation between 
2003 and 2015. Patients were retrospectively classified into one of 
two groups: Organ Preserving group (OPG) and Standard operation 
group (SOG). We have applied OPS based on size criteria with tumor 
size less than 1.5 cm in non-functional PNEN and less than 2 cm in 
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50% in pts with advanced, progressive, nonfunctional lung NET com-
pared to PBO. EVE safety profile was similar to overall RADIANT-4 
population. Keywords: PFS, Everolimus, Lung carcinoid.

P2

Pathomorphology of Sporadic Medullary 
Thyroid Carcinoma – A Retrospective 
Analysis for a Period of 10 Years
Ivanova R.a, Karanova P.a, Videnov K.b, Sechanov T.b, 
Kanev N.b

aLaboratory of Clinical Pathology, University Hospital 
of Endocrinology, Medical University-Sofia, Bulgaria; 
bClinic of Endocrine Surgery, University Hospital of 
Endocrinology, Medical University-Sofia, Bulgaria 

Introduction: Medullary thyroid carcinoma (MTC) is a rare 
neuroendocrine tumor, often difficult for diagnosis both clinically 
and histologically. Aim(s): We analyzed the pathomorphology of all 
patients with MTC, consecutively operated during the last ten years. 
Materials and Methods: Twenty four patients (12-m, 12-f, mean 
age 53.67 ± 13.27 y) with final histological diagnosis of MTC were 
included. Results: The proportion of MTC was 2.8% of all malignant 
thyroid tumors, surgically removed for the study period (n = 846). The 
size of MTC showed variations (from 1 to 12 cm, mean-3.27 ± 2.59 
cm) and most of the cases (62%) were categorized as T3 tumor stage 
(T1-2, T2-7 and T3-15 cases). All MTC were infiltrative tumors, with 
various growth pattern, composed of neuroendocrine cells with cel-
lular and nuclear pleomorphism. Lymph node (LN) metastasis were 
found in 17 patients (71%) and there were also variations in the size 
(0.5 to 3 cm) and number (1 to 10)/per case. Immunohistochemistry 
showed different degrees of calcitonin expression in tumor cells and 
amyloid stroma. During the follow up, reoperations for appearance of 
new LN metastasis were done in 8 of the patients and in 1 case there 
were also data for distant metastasis (pulmo, bones). Conclusion: 
The patients with MTC are presented often with advanced tumor 
stage and lymph node metastasis. The recognition of its specific cyto-
morphologic features is essential for the differential diagnosis with 
other types of malignant thyroid nodules. Keywords: Medullary thy-
roid carcinoma, Surgery, Pathology.

 Non Digestive NETs (Bronchial, MTC, 
Pheochromocytoma)

P1

Efficacy and Safety of Everolimus in 
Advanced, Progressive, Nonfunctional 
Neuroendocrine Tumors (NET) of the 
Lung: A Subgroup Analysis of the Phase 3 
RADIANT-4 Study
Fazio N.a, Buzzoni R.b, Delle Fave G.c, Tesselaar M.d, 
Wolin E.e, Van Cutsem E.f, Tomassetti P.g, Strosberg J.h, 
Voi M.i, Bubuteishvili-Pacaud L.j, Ridolfi A.k, Singh S.l, 
Pavel M.m, Kulke M.n, Yao J.o

aIstituto Europeo di Oncologia, IRCCS, Milano, Italy; 
bFondazione IRCCS, Istituto Nazionale dei Tumori, Milano, 
Italy; cAzienda Ospedaliera Sant‘Andrea, Università La 
Sapienza, Roma, Italy; dNetherlands Cancer Inst, A van 
Leeuwenhoek, Amsterdam, Netherlands; eCedars-Sinai 
Medical Center, Los Angeles, USA; fUniversity Hospitals 
Gasthuisberg/Leuven and KU Leuven, Leuven, Belgium; 
gDepartment of Medical and Surgical Sciences, S. Orsola-
Malpighi Hospital, University of Bologna, Bologna, Italy; 
hMoffitt Cancer Center, Tampa, Florida, USA; iNovartis 
Pharmaceuticals Corporation, East Hanover, New 
Jersey, USA; jNovartis Pharma AG, Basel, Switzerland; 
kNovartis Pharma S.A.S., Rueil-Malmaison, France; 
lSunnybrook Health Sciences Centre, Toronto, Canada; 
mCharité Universitätsmedizin Berlin, Virchow-Klinikum, 
Berlin, Germany; nDana Farber Cancer Institute, Boston, 
USA; oUniversity of Texas MD Anderson Cancer Center, 
Houston, USA 

Introduction: In the phase 3, RADIANT-4 study, everolimus 
(EVE) improved median progression-free survival (PFS) by 7.1 
months in patients (pts) with advanced, progressive, nonfunctional 
NET of lung or GI tract compared to placebo (PBO); HR, 0.48; 95% 
CI, 0.35–0.67; P < 0.00001. Aim(s): To evaluate efficacy and safety 
of EVE in pts with lung NET from RADIANT-4. Materials and 
Methods: In RADIANT-4 study, pts were randomized (2:1) to EVE 
10 mg/d or PBO, both with best supportive care. The present analy-
sis reports subgroup of lung NET. Results: Of 302 pts, 90 had lung 
NET (EVE, n = 63 and PBO, n = 27). Median age, 65 years; males: 
52%; most pts (99%) had well-differentiated disease; WHO PS 0/1/2: 
71%/28%/1%; Caucasian: 86%. Prior therapies (EVE vs. PBO) 
included: somatostatin analogues (mostly for tumor growth control; 
43% vs. 41%), surgery (52% vs. 67%), and chemotherapy (40% vs. 
48%). Median PFS (95% CI) by central review (EVE vs. PBO) was 
9.2 (6.8–10.9) vs. 3.6 (1.9–5.1) months with tumor progression risk-
reduction by 50% in EVE (HR, 0.50; 95% CI, 0.28–0.88). Most fre-
quent (≥5%) G3/4 adverse events irrespective of drug-relationship 
(EVE vs. PBO) were stomatitis (11% vs. 0), hyperglycemia (10% vs. 
0), diarrhea (7% vs. 0), hypophosphatemia (7% vs. 0), dyspnea (5% 
vs. 7%), and hypertension (0 vs. 7%). Conclusion: EVE treatment 
improved PFS by 6 months and reduced tumor progression risk by 
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at least 1 previous medical therapy (2,3,6,1 resp.). Everolimus was 
applied after a median of 32.4 months after first diagnosis (range 5–56 
months). In 3 patients thoracic pain led to the diagnosis, whereas in 
1 patient the t-NEN was an incidental finding. The tumor size at first 
diagnosis was 22;13;11; 9 cm resp. Thymectomy was performed in 3 
cases. All patients developed metastasis, in 3 cases after thymectomy. 
No hormonal hypersecretion was observed, 1 patient had multiple 
endocrine neoplasia type 1. Results: We observed stable disease for 
a median of 20,8 months (7–42). Longer sustained response was asso-
ciated with lower Ki-67 index and lower number of previous medi-
cal therapies. No severe side effects occured. Conclusion: This first 
series on everolimus in t-NEN shows promising results, especially in 
patients with lower proliferation index. Everolimus was well toler-
ated. Keywords: Thymus neuroendocrine neoplasia, Thymic carci-
noid, Everolimus, Targeted therapy, mTOR inhibitor, Men1.

P5

A Case Series of 27 Primary Ovarian 
Neuroendocrine Tumors
Weinstein Y., Heskel M., Mares A., Deligdisch L., 
Warner R., Shafir M.

Ichan School of Medicine at Mount Sinai, New York, USA 

Introduction: Primary neuroendocrine tumors of the ovary are 
rare and often found incidentally. Aim(s): We examined 27 pri-
mary ovarian carcinoids treated at a single institution over the course 
of 21 years, one of the largest series in literature. Materials and 
Methods: All patients with ovarian neuroendocrine tumors between 
1994 and 2015 were retrospectively reviewed in this IRB approved 
analysis. Of 99 patients identified, pathology confirmed 27 primary 
ovarian carcinoids. Clinical outcomes, surgical and pathological find-
ings were reviewed. A Kaplan Meier curve was constructed using this 
data. Results: The mean age of our cohort was 48.7 years (range 
23-75 years). All tumors were associated with ovarian teratoma. The 
majority of tumors were benign. 19 patients (70.4%) had carcinoids 
associated with dermoid cysts, of which 9 were associated with thy-
roid tissue (strumal carcinoid). 7 patients (25.9%) had ovarian muci-
nous tumors, of which 3 were benign and 4 were malignant. Bilateral 
disease was found in 2 patients. All patients with benign tumors had 
no evidence of carcinoid disease at time of review. Of the 4 malignant 
tumors, one patient is alive with disease, two have died of disease, 
and one was lost to follow-up. Conclusion: Our case series is one 
of the largest reported. The majority of tumors were found to have 
a benign outcome with a good prognosis. The average age of these 
patients was younger than expected in malignant ovarian tumors. 
All of the malignant tumors were of the mucinous carcinoid variant. 
Keywords: Ovarian carcinoid, Neuroendocrine.

P3

Merkel Cell Carcinoma of Lymph Node 
Without Skin Primary Can – and Should – 
Be Distinguished from Others Metastatic 
Neuroendocrine Carcinoma
Kervarrec T.a, Samimi M.b, Beby-Defaux A.c, Touze A.d, 
Guyetant S.a

aDepartment of Pathology – University Hospital of Tours, 
Tours, France; bDepartment of Dermatology – University 
Hospital of Tours, Tours, France; cDepartment of Virology, 
University Hospital of Poitiers, Poitiers, France; dUMR 
INRA ISP 1282, University of Tours, Tours, France 

Introduction: Merkel cell carcinoma of lymph node without 
primary tumour (MCCNWP) is a rare tumour which can be misinter-
preted as lymph node metastasis (LNM) from a high-grade neuroen-
docrine carcinoma (NEC) on histological examination. However, this 
distinction is crucial for therapeutic management. Aim(s): Establish 
relevant tools for MCCNWP diagnosis. Materials and Methods: 
In this retrospective monocentric study, 17 MCCNWP were com-
pared with 17 superficial LNM from other NEC (LNMNEC) (lung = 
5, thyroid = 7, digestive tract = 3, other = 2). Clinical, morphologi-
cal and immunohistochemical data (expression of Cytokeratin 7, 19, 
20, chromogranin A, TTF1 and Cdx2) were available for all cases. 
The presence of Merkel cell Polyomavirus (MCPyV) was evaluated 
in all tumours by immunohistochemistry (CM2B4 antibody directed 
against MCPyV large t antigen) and PCR. Results: MCCNWP 
occurred almost exclusively in the groin area (15 cases) and always 
presented at a localized stage at time of diagnosis. On the contrary, 
only one LNM from a non-Merkel NEC presented in the groin area 
and 9 patients already had a generalized disease. Cytokeratin 20, 
CM2B4 and TTF1 expressions were observed respectively in 17, 8 
and 0 MCCNWP and in 0, 0, 14 LNMNEC. MCPyV was identified 
by PCR in 15 MCCNWP and no LNMNEC. Death occurred in 5 
MCCNWP and in 9 LNMNEC (median follow-up respectively 19 and 
21 months). Conclusion: Site, tumour extension, CK20 and TTF1 
expressions and MCPyV identification are major clues for MCCNWP 
diagnosis. Keywords: Merkel cell carcinoma, Lymph node, MCPyV.

P4

Thymic Neuroendocrine Neoplasia: Therapy 
with Everolimus
Lang M.a, Anamaterou C.b

aUniversitätsklinikum Heidelberg, Chirurgische 
Klinik, Heidelberg, Germany; bEndokrinologische 
Gemeinschaftspraxis, Frankfurt am Main, Germany 

Introduction: Due to the low incidence of 0.02/100 000 no 
established medical therapy for thymic neuroendocrine neoplasia 
(t-NEN) exists. Aim(s): This is the first report on the effect of evero-
limus on t-NEN. Materials and Methods: 4 patients (37; 38; 54; 
55 yrs, 2 male, 2 female, all nonsmokers) with t-NEN (Ki-67 10; 20; 
20; 5% respectively) received everolimus 10 mg/d after failure of 
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Q2

Very Early Response to Sunitinib in VHL 
Patient with Pancreatic Neuroendocrine 
Tumor
Caff A.a, Cittadini G.b, De Cian F.c, Sciallero S.d, 
Malandrino P.a, Russo M.a, Ferone D.e, Albertelli M.f

aEndocrinology, Department of Clinical and Experimental 
Medicine, Garibaldi-Nesima Medical Center, University 
of Catania, Catania, Italy; bRadiology, IRCCS AOU 
San Martino IST, Genova, Italy; cSurgery, IRCCS AOU 
San Martino IST, University of Genova, Genova, Italy; 
dOncology, IRCCS AOU San Martino IST, Genova, Italy; 
eEndocrinology, IRCCS AOU San Martino IST, University of 
Genova and Center of Excellence of Biomedical Research, 
Genova, Italy; fEndocrinology, IRCCS AOU San Martino 
IST, University of Genova, Genova, Italy 

Introduction: Pancreatic neuroendocrine tumors (pNET) arise 
in 8-17% of Von Hippel Lindau (VHL) patients and surgery plays a 
key role for resectable lesions. Alternative medical therapy, such as 
target therapy (TT), can be used when surgery is unfeasible. Aim(s): 
Case report. Materials and Methods: A 32 years old female 
affected by pNET in the spectrum of VHL presented a major nodule 
in the pancreatic body (62x71x45 mm) and similar lesions in the head 
(max 27 mm). Results: Pancreatic lesions were judged unresectable, 
so medical therapy with sunitinib, a multiple thyrosine kinase recep-
tors inhibitors, was started (37.5 mg/day, 4 weeks on+2 off). After 
only 12 days of treatment, patient was hospitalized due to abdominal 
pain and nausea. Surveillance CT confirmed the same size of pan-
creatic lesions, but displayed an increased hypodensity, suggesting a 
colliquative area. Tumor density (TD) measured 85 HU versus 133 
HU in the prior treatment CT, with a reduction of 36%. According 
to RECIST criteria this is a stable disease (SD), while with CHOI 
criteria this is considered a partial response (PR). After six months 
of therapy, TD measured 83 HU and we observed a PR even accord-
ing to RECIST criteria: 38 mm versus 71 mm, with size reduction of 
53%. After one year the patient was in SD. Conclusion: TT may 
often modify TD. Moreover, as in our case, a TD modification may 
anticipate a dimensional response and can be used as response therapy 
criterion. According to literature, this is the first case of documented 
early (<8 weeks) response to sunitinib. Keywords: VHL therapy.

Clinical Cases / Reports

Q1

Pseudotumor of Thymus Occuring after 
Hypercortisolism Recovery: Case Report 
Baki S., El Mghari G., El Ansari N.

University Hospital Mohamed VI, Marrakesh Faculty of 
Medicine, Marrakesh, Morocco 

Introduction: Cushing syndrome is due to an ectopic secret-
ing adrenocorticotropic hormone (ACTH) in 10% to 20% of cases. 
Among them, thymic tumors represent almost half of cases. It has 
been described that patients sometimes develop benign hyperpla-
sia after hypercortisolism correction. Aim(s): We represent a case 
of a thymic tumor to enhance the awareness of this entity in order 
to avert diagnostic thoracotomy. Materials and Methods: Case 
report. Results: A 45 y.o man was admitted in our department to 
manage a severe cushing’s syndrome. The results of endocrine work-
up were consistent with an ectopic cushing syndrome. Morphologic 
investigations, a computed tomography body scan and an octreoscan, 
has shown a 1/1.5 cm pulmonary tumor. the patient underwent a tho-
racic surgery. the histology revealed a carcinoid tumor with positive 
immunostaining for ACTH. this surgery led to a rapid remission of 
the hypercortisolism. However, 6 months later, a follow-up CT scan 
showed a triangular nodular mediastinal enlargement. Based on the 
fact that the cortisol and ACTH levels were normal, we have decided 
to not operate the patient and follow the thymic tumor progression by 
CT scan months later, the CT scan has shown a significant reduction 
in the thymic enlargement. Conclusion: The mechanisms of thymic 
hyperplasia is thought to be thymic depletion resulting for high plas-
matic cortisol concentrations followed by the thymic enlargement. 
Keywords: Thymic tumor, Cushing’s syndrome, Ectopic secretion.
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Pt started treatment with SSA. After 5 yrs disease free survival, a 
octreoscan and a total-body TC documented liver and lung metastatic 
pNET. Despite radiometabolic treatment, pt died for progression dis-
ease. 2nd pt was a 58yrs male, 3rt pt was a 31yrs male and 4th pz was 
a 68yrs female. All pts were diagnosed for ECD. In all cases, presur-
gery TC and 68Ga-PET/TC showed a pancreatic nodule, suggestive 
for pNET. Biopsy confirmed the diagnosis but immunoistomemistry 
(IIC) for ACTH and CRH was negative. All pts started treatment with 
SSA and ketoconazole. Only a pt was responder to medical treatment, 
with a good clinical and biochemical response. As two pts were resis-
tant to pharmacological treatment, they underwent bilateral adrenec-
tomy. Histological samples showed BMAH. Conclusion: Our small 
case-series suggest that in ECD/OACD a coexistent pNET should be 
considered. A careful clinical, morphological and histological with 
ACTH and CRH IIC evaluations are suggested for distinguishing not-
secreting pNET in the clinical contest of ECD. Keywords: NET.

Q5

Multivisceral Transplantation and 
Vascularised Sentinel Forearm Flap for a 
Metastatic Gut-Derived Neuroendocrine 
Tumour: Follow-Up
Clift A.a, Giele H.b, Vrakas G.b, Reddy S.b, Macedo R.b, 
Al-Nahhas A.a, Wasan H.a, Malczewska A.c, Gondolesi G.d, 
Friend P.b, Vaidya A.b, Frilling A.a

aImperial College London, London, UK; bOxford University 
NHS Trust, Oxford, UK; c1. Imperial College London, 
2. Department of Pathophysiology and Endocrinology, 
Medical University of Silesia, Katowice, Poland; dIstituto 
de Transplante, Buenos Aires, Argentina 

Introduction: We previously reported the first documented case 
of a novel approach in a patient with extensive mesenteric metasta-
ses from a small bowel (SB) NET: this combined multivisceral trans-
plantation (MVT) and a vascularised sentinel forearm flap (VSFF) 
from the same donor. Aim(s): We re-present this case after prolonged 
follow-up. Materials and Methods: A male patient was diagnosed 
with a well-differentiated Grade 1 (Ki67<1%) NET when aged 44. 
Initial biochemistry was: chromogranin A 395 pmol/L (normal <60), 
chromogranin B 349 pmol/L (normal <150), 24 hr urinary 5-HIAA 
643 μmol/L (normal <40). Pre-operative 68-Ga DOTATATE PET/CT 
demonstrated uptake in an aorto-caval lymph node and bulky mesen-
teric disease, which was confirmed at laparotomy as stage IV disease 
encasing the mesenteric root. Numerous lymph nodes and multifo-
cal primary tumour (7 sub-centimetre lesions) were also found at 
surgery. Results: Following 4 cycles of neoadjuvant 177-Lu PRRT, 
he simultaneously received modified MVT (stomach, pancreas, 
spleen, small bowel, right hemi-colon), VSFF and resection of the 
aorto-caval lymph node. Disease stage was pT3 N1 M0 L1 V0 R0. 
Conclusion: The patient is currently well and fully physically active 
30-months post-MVT/VSFF with no evidence of disease recurrence 
on follow-up imaging or biochemistry. There was never any rejec-
tion in the visceral graft, with one mild, easily treated reaction in the 
VSFF. Keywords: Neuroendocrine, Transplantation, Multivisceral, 
Forearm flap.

Q3

The Application of Octreotide in a SINET 
Patient with Carcinoid Syndrome, Carcinoid 
Heart Disease and Carcinoid Crisis: A Case 
Report
Chen L., Zhang Y., Chen M., Chen J.

Department of Gastroenterology, The First Affiliated 
Hospital of Sun Yat-Sen University, Guangzhou, China 

Introduction: In Chinese population, small intestinal neuro-
endocrine tumor (SINET) only accounts for 2.2% of gastroentero-
pancreatic NET, while carcinoid syndrome, carcinoid heart disease 
(CHD) and carcinoid crisis are rarer. Aim(s): To report a case of 
SINET with carcinoid syndrome, CHD and carcinoid crisis happen-
ing sequentially and the usage of Octreotide in this patient. Materials 
and Methods: In August 2012 a 57-year-old male patient presented 
with diarrhea, flushing and weight loss due to SINET (G2, Stage 
IV). Octreotide LAR 30 mg was applied every 4 weeks since August 
2012. Results: Symptoms alleviated and serum CgA declined from 
1568 ng/ml to 704 ng/ml and CT showed stable disease. However, 
in October 2013, the patient manifested CHD with chest distress and 
gasp. Echocardiogram showed severe tricuspid insufficiency and 
right atrial enlargement. Besides diuretic therapy, we increased the 
frequency of Octreotide LAR (30 mg) to every 3 weeks, and symp-
toms remitted again. 8 months later, carcinoid crisis happened in the 
patient with hypotension, tachypnea, cyanosis, and severe hypox-
emia. High dosage of short-acting Octreotide (1.2 mg–1.4 mg iv 
drip/d) was used. After the symptoms were controlled, Octreotide 
LAR was maximized to 60 mg every 3 weeks. Conclusion: This 
case shows Octreotide LAR can help control carcinoid syndrome and 
CHD in SINET, while high dosage of short-acting Octreotide is vital 
when carcinoid crisis occurs. Keywords: Octreotide, Small intesti-
nal neuroendocrine tumor, Carcinoid syndrome, Carcinoid heart dis-
ease, Carcinoid crisis.

Q4

Non-Secreting Pancreatic Neuroendocrine 
Tumors Co-Esistenting with 
ACTH-Dependent Cushing Disease
Chiloiro S., Piacentini S., Antonella G., Milardi D., 
Grande G., Bima C., Bracaccia E., Tartaglione L., 
Mormando M., Lugli F., De Marinis L., Bianchi A.

Endocrinology Department, Catholic University of the 
Sacred Heart, Rome, Italia 

Introduction: Pancreatic neuroendocrine tumors (pNET) occur 
occasionally as cause of ectopic ACTH-dependent Cushing disease 
(ECD). Materials and Methods: We reviewed 4 patients (pts) with 
occult ACTH-dependent Cushing disease (OACD) and coexistent 
non secreting pNET. Results: 1rst pt was a 68yrs male underwent 
bilateral adrenectomy for OACD, because he was resistant to pharma-
cological treatment (ketoconazole and mitotane). Histological sam-
ples showed bilateral macronodular adrenal hyperplasia (BMAH). 
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recurrence disease after ESD therapy was treated with SSA for 22 
months. Interestingly, the skin lesions of palmoplantar pustulosis 
and arthralgia before was disappeared during the treatment and was 
recurred after the treatment was terminate for 4 months. The diag-
nosis of palmoplantar pustulosis was confirmed by clinical manifes-
tation and histopathological findings and hyperostosis and osteitis 
was confirmed by X-ray, so the diagnosis of SAPHO syndrome was 
made. Results: The treatment with SSA was given for another 6 
months. The skin lesions presented notable improvement after first 
injection and the arthralgia was alleviated after the second injection, 
and all the symptoms of SAPHO syndrome were disappeared during 
the treatment. No tumor was found in the follow-up of gastroscopy. 
Conclusion: This rare case reminds us to notice SAPHO syndrome 
as a possible complication of type 1 g-NET and SSA may be an effec-
tive therapy for this condition. Keywords: gNET, SAPHO syn-
drome, SSA.

Q8

Heterotopic Pancreas Mimicking a 
Gastrointestinal Neuroendocrine Tumor: 
A Case Report
Fanetti I.a, Zilli A.a, Cavalcoli F.a, Conte D.a, Massironi S.b

aUniversità degli Studi di Milano, Department of 
Pathophysiology and Transplantation, Milan, Italy; 
bFondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Gastroenterology and Endoscopy Unit, Milan, 
Italy 

Introduction: Heterotopic pancreas, defined as an atypical pres-
ence of pancreatic tissue with no anatomic or vascular continuity with 
the pancreas, is relatively rare. In most cases it is diagnosed during 
autopsy or incidentally, since it becomes symptomatic only in few 
cases, causing bleeding, pain or obstruction. Aim(s): To report a 
case of heterotopic pancreas mimicking an intestinal neuroendocrine 
tumor at 68Ga PET/CT scan. Materials and Methods: A 50-year-
old woman was evaluated at the Department of Gastroenterology and 
Endoscopy Unit because of an incidental detection of a hypervascular 
nodule close to the Treitz at computed tomography (CT), performed 
as a part of chronic liver disease follow-up. A neuroendocrine tumor 
was supposed. Her past medical history was unremarkable. The 
patient did not present any symptom suggestive for neuroendocrine 
syndrome and her blood exams including general and specific cir-
culating neuroendocrine markers were normal, except for mild liver 
function test impairment. A 68Gallium DOTATOC positron emission 
tomography/computed tomography (68Ga PET/CT) showed a high 
affinity for somatostatin receptor. Results: Enucleation of the lesion 
was performed and a heterotopic pancreatic tissue was finally proved 
at histology. Conclusion: The present case suggests that heterotopic 
pancreas should be considered in the differential diagnosis of gas-
trointestinal lesions positive on 68Ga PET/CT scan and it should be 
taken into account as a false positive result. Keywords: 68GA PET/
CT, Heterotopic pancreas, Neuroendocrine neoplasms.

Q6

Cystic Neuroendocrine Tumors of the 
Pancreas (c-pNETs): A Single-Center 
Experience
Coakley M.a, Kommineni V.b, Pannala R.c, Chen L.c, 
Zhang J.d, Wasif N.c, Halfdanarson T.d

aCork University Hospital, Cork, Ireland; bUniversity of 
Alabama Huntsville Regional Campus, Huntsville, USA; 
cMayo Clinic, Scottsdale, USA; dMayo Clinic, Rochester, 
USA 

Introduction: c-pNETs are rare and may be less aggressive than 
their solid counterparts. Aim(s): To report on the clinical manifesta-
tions and outcomes of patients (pts) treated for c-pNETs. Materials 
and Methods: We identified all pts diagnosed with a c-pNET at 
Mayo Clinic from 1990 to 2014. Data on patient characteristics and 
outcomes of therapy were analyzed. Results: 46 pts were identi-
fied, (65% were males). Median age at diagnosis (dx) was 59.5 years 
(31–78 years). 26 (57%) pts had no symptoms at dx. Abdominal pain 
was the most common symptom. Five pts (12%) had symptoms due 
to hormonal secretion and 4 (9%) had metastases at dx. 10 pts (22%) 
had MEN1. The dx was made on a resection specimen in 63%, on 
FNA in 26%, a core needle biopsy in 9% and an open biopsy in 2%. 
15 NETs (33%) were of WHO grade 1, five (11%) of grade 2 and 26 
(56%) were ungraded. The majority of pts (66%) had unifocal tumors. 
Most pts (93%) underwent resection, most often distal pancreatec-
tomy (81%). Most NETs were located in the tail (52%) followed by 
body and head (15% each). The ENETS T-stage was: T1: 30%; T2: 
39%; T3: 28%; T4: 2%. Only 4 pts (9%) had nodal involvement. 
Among resected pts, recurrences occurred in 9 with a median time to 
recurrence being 68.9 months (range: 6 to 220 months). T-stage did 
not predict recurrences (p = 0.31). Conclusion: c-pNETs are often 
diagnosed incidentally, and are usually unifocal, nonfunctional and 
in the tail. The prognosis after resection is good with majority of pts 
cured but late recurrences may occur. Keywords: Pancreatic NETs, 
Cystic, Prognosis.

Q7

Type 1 Gastric Neuroendocrine Tumor with 
SAPHO Syndrome Effectively Treated by 
Octreotide: A Case Report
Dou D., Wu Y.T., Tan H.

China-Japan Friendship Hospital, Beijing, China 

Introduction: Type 1 gastric neuroendocrine tumor (gNET) 
which is associated with chronic atrophic gastritis type A can be 
treated with SSA for the recurrence. SAPHO syndrome characterized 
by synovitis, acne, pustulosis, hyperostosis and osteitis is a kind of 
rare aseptic inflammation, which is thought to be related with abnor-
mal autoimmune. Presently, there is no satisfied treatment for this 
illness. Aim(s): To present a case with type 1 g-NET and SAPHO 
syndrome effectively treated with long-acting octreotide. Materials 
and Methods: A 54-year-old female with type 1 gNET who had 
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Cushing’s syndrome. Urinary metanephrines were within the normal 
range. Imaging revealed a right adrenal mass suspicious of malig-
nancy, as well as a left adrenal adenoma. Right adrenalectomy and 
surgical removal of the left adrenal tumor were performed. Results: 
Histopathological examination led to the diagnosis of right composite 
pheochromocytoma-ganglioneuroma and contralateral adrenocortical 
hyperplasia. Conclusion: Pheochromocytoma is usually character-
ized by a cathecolaminergic effect; however the signs and symptoms 
can be variable or even absent. The presence of ganglioneuroma in 
composites might interfere with the effects of cathecolamines. To the 
best of our knowledge, the co-occurrence of subclinical Cushing’s 
syndrome and non-functioning contralateral composite pheochromo-
cytoma-ganglioneuroma has not been reported before. Keywords: 
Adrenal, Composite, Pheochromocytoma, Ganglioneuroma, 
Hypercorticism.

Q11

The Difficulties of Response Assessment 
after Peptide Receptor Radionucleotide 
Therapy (PRRT): An Unusual Case of 
Symptomatic Pseudoprogression
Ladwa R.a, Lyle M.b, Wyld D.a, Burge M.a

aRoyal Brisbane and Women‘s Hospital, Brisbane, 
Australia; bCairns Base Hospital, Cairns, Australia 

Introduction: In previous studies patient symptoms, biochem-
istry (including chromogranin A) and imaging using RECIST cri-
teria have been used to assess tumour response to PRRT. Aim(s): 
The optimal methods to assess tumour response to PRRT remains 
unclear. Materials and Methods: We present the case of a forty-
nine year old male with a grade 2 (KI-67 4.7%) well-differentiated 
metastatic rectal neuroendocrine carcinoma with liver, lymph node 
and bone metastases. All tumours were gallium DOTATATE avid but 
had previously enlarged on somatostatin analogue therapy. Results: 
Eight weeks after the fourth cycle of PRRT with lutetium-177 
DOTATATE, the patient complained of increasing abdominal pain 
and a CT scan showed a 20% enlargement of liver metastases, con-
sistent with progressive disease by RECIST 1.1 criteria compared 
to baseline. There were no new lesions present. Four weeks later, a 
gallium-68 DOTATATE PET revealed an 89% reduction in standard 
uptake value (SUV) max of the liver metastasie, consistent with a 
response to the therapy. The pain subsided with conservative man-
agement over 3 weeks. Chromogranin A was never elevated above 
the normal range. Conclusion: This case highlights the pitfalls in 
assessing response to PRRT and the importance of using multiple 
imaging modalities, including functional imaging, to determine treat-
ment efficacy. Keywords: Peptide receptor radionucleotide therapy, 
Pseudoprogression, Neuroendocrine carcinoma.

Q9

Carcinoid Tumors Presenting as Appendicitis
Fatima A.

Fatima Jinnah Medical University, Lahore, Pakistan 

Introduction: Many conditions related to appendix present as 
appendicitis. These conditions can range from fecolith obstruction 
to tumors. Carcinoid tumors are most common tumors to present 
in appendix. Most of the carcinoid tumors in appendix present as 
appendicitis. Majority of the cases are diagnosed after histopathologi-
cal examination. Tumors with the size of 2 cm are treated with right 
hemicolectomy. Aim(s): To determine the frequency of carcinoid 
tumors in appendectomies using histopathological data. Materials 
and Methods: A retrospective study was conducted at Sir Ganga 
Ram Hospital, Lahore for a time period of 7 years from June 2005 to 
November 2012. 2,231 appendectomies were analyzed, out of which 
13 appendectomy specimens were diagnosed as carcinoid tumors. 
Incidental and negative appendectomies were excluded from this 
study. Results: 0.60% of the appendectomy specimens were diag-
nosed as carcinoid tumors (n = 13), male to female ratio was (5.5:1), 
77% (n = 10) of the tumors were up to 1 cm in size and 23% (n = 3) 
of the tumors were of 1.5 cm in size. Majority of the tumors (n = 9) 
had well differentiated cell types. 77% of the tumors were localized to 
the tip of the appendix, 15% of the tumors spread locally to the distal 
half of the appendix and 8% spread to the mesentery. Conclusion: 
Carcinoid tumors of the appendix, mostly present as appendicitis in 
early stage. While 90% of the cases show excellent prognosis with 
appendectomy, 10% of the cases might need further management. 
Keywords: Carcinoid tumors, Appendicitis, Appendectomy.

Q10

Non-Functioning Adrenal Composite 
Pheochromocytoma-Ganglioneuroma 
Simultaneous with Subclinical Cushing’s 
Syndrome Due to Contralateral Adrenal 
Hyperplasia – An Unusual Presentation
Kiraly A.E.a, Muntean V.b, Domsa I.c, Ghervan C.a

aCounty Emergency Hospital, Department of 
Endocrinology, Cluj-Napoca, Romania; bCF University 
Hospital, Department of General Surgery, Cluj-Napoca, 
Romania; cCF University Hospital, Department of 
Pathology, Cluj-Napoca, Romania 

Introduction: ‘Composite’ pheochromocytoma is a rare tumor, 
consisting of pheochromocytoma and neuroblastic tumors. The defi-
nite diagnosis is histological. Subclinical Cushing’s syndrome refers 
to autonomous glucocorticoid production without specific signs and 
symptoms of Cushing’s syndrome. Aim(s): To present an unusual 
case of composite pheochromocytoma-ganglioneuroma, simultane-
ous with subclinical Cushing’s syndrome. Materials and Methods: 
A 53-year old Caucasian female presented with central obesity and 
hypertension, and no other clinical signs of hypercorticism or of cathe-
colamine excess. Hormonal evaluation was suggestive of subclinical 

D
ow

nloaded from
 http://karger.com

/nen/article-pdf/103/Suppl. 1/1/3203236/000448725.pdf by guest on 24 April 2024



Neuroendocrinology 2016;103(suppl 1):1–128110 13th Annual ENETS Conference

an area of 2.6 cm confirmed by thoracic MRI, with mediastinal pleura 
involvement. The patient underwent a right superior lobectomy. 
Histology reported acinar adenocarcinoma (T3N1G3) coexisting with 
1 cm carcinoid with one positive lymphnode. Three months later he 
underwent a spleen-distal pancreatectomy, subtotal parathyroidec-
tomy and duodenal tumor excision. Results: Histology confirmed 
a duodenal gastrinoma (< 2 mm) and a pancreatic NET with Ki67 
=7%. One year later mediastinal lymphnode recurrence occurred, 
treated with radiotherapy with lymphnode shrinkage. Eight years 
after observation no evidence of disease is shown and Dotatoc-PET 
is negative. Slight hypergastrinism is controlled with low dose PPI. 
Conclusion: Non-NET have to be taken in consideration in MEN1 
patients. Keywords: MEN1.

Q14

Ectopic Malignant Insulinoma with Multiple 
Liver Metastases: A Case Report
Liu Q.a, Luo J.b, Li C.c, Zhu Z.H.d, Tan H.a

aDepartment of Integrative Oncology, China-Japan 
Friendship Hospital, Beijing, China; bDepartment of 
Pathology, China-Japan Friendship Hospital, Beijing, 
China; cDepartment of Diagnostic Ultrasound, China-
Japan Friendship Hospital, Beijing, China; dDepartment of 
Nuclear Medicine, Peking Union Medical College Hospital, 
Beijing, China 

Introduction: Malignant insulinoma arising from ectopic pan-
creas is very rare. Aim(s): To report the diagnosis and treatment of a 
case with ectopic malignant insulinoma. Materials and Methods: 
A 31-year-old woman was detected a lesion (size 1.7 cm) in the liver 
by ultrasound in 2008(misdiagnosed as hemangioma). Since 2012 
she complained of confusion, hand trembling, palpitation and sweat-
ing, and these symptoms occurred more frequently over the time. On 
May 2014 she was found to be hypoglycemic, elevated serum insulin 
and C-P, Abdomen CT with contrast showed multiple lesions in liver 
(largest 4.3 cm), enlarged lymph nodes around the pancreas, a lesion 
(3.5 cm) at proximal jejunum. Liver biopsy showed NET G1, Ki-67 
(+2%). Octreoscan showed high expression of SSR in jejunum area, 
multiple liver masses and mesenteric lymph nodes. 68Ga-exendin-4 
PET/CT confirmed the lesion located at jejunum section, below the 
body of pancreas, where expressed GLP-1R was most hypercaptant 
(SUV 21.7), supposed to jejunum origin. The diagnosis of ectopic 
malignant insulinoma was made. Results: The patient received 
everolimus plus long acting octreotide since Jun 2014. Hypoglycemia 
did not recur one week after treatment, and had PR after treatment 
of 4 months. She stopped everolimus on March 2015 and received 
SSA alone as maintenance treatment until now. Conclusion: 
68Ga-exendin-4 PET/CT is very useful to locate ectopic insuli-
noma. Everolimus and SSA are effective for advanced malignant 
insulinoma. Keywords: Ectopic malignant insulinoma, Octreotide, 
Everolimus, 68GA-exendin-4 PET/CT.

Q12

A Single Centres Experience of Cardiac 
Metastasis from Neuroendocrine Tumours 
(NET)
Ladwa R., Burge M., Wyld D.

Royal Brisbane and Women‘s Hospital, Brisbane, Australia 

Introduction: Cardiac metastasis from NET are rare with little 
information to guide management strategies. Previous case reports 
discuss varying strategies including observation, somatostatin ana-
logues (SSA), chemotherapy, radiotherapy and resection. Aim(s): 
We present a single institution experience of managing such cardiac 
metastases. Materials and Methods: We retrospectively searched 
the NET multidisciplinary database at a single centre in Queensland, 
Australia over the period of 2007 to 2015. Results: Out of 194 
patients we found 4 with intra-cardiac metastases and 8 others with 
para-cardiac metastases. Of the intra-cardiac metastasis, all patients 
had a grade 1 small bowel primary NET with multiple sites of metas-
tases. Cardiac metastasis was always diagnosed on routine imaging 
with gallium-68 DOTATATE PET imaging. Of the four patients, one 
patient did not receive SSA and was managed with observation alone. 
One patient, who had progressive peritoneal metastases on SSA, 
received four cycles of Peptide Receptor Radionucleotide Therapy 
(PRRT) with lutetium-177 DOTATATE without cardiac complica-
tions. No patients underwent resection of the cardiac metastases. With 
a median duration of 2 years post diagnosis of cardiac metastasis, all 
patients are alive with stable disease and no cardiac complications. 
Conclusion: With better diagnostic techniques cardiac metastases 
from NET are more likely to be diagnosed incidentally. Our experi-
ence suggests they can be managed with observation, SSA or PRRT 
without cardiac sequelae. Keywords: Cardiac metastasis, NET.

Q13

MEN1 Syndrome with Pancreatic 
Involvement and Synchronous Lung 
Adenocarcinoma: A Case Report
Liço V.a, Milanetto A.C.a, Alaggio R.b, Pedrazzoli S.a, 
Pasquali C.a

aPancreatic and Digestive Endocrine Surgical Unit, Padua, 
Italy; bPathology, Padua, Italy 

Introduction: Lung lesions in MEN1 patients makes us consider 
firstly a neuroendocrine tumor (NET) as carcinoids are part of MEN1 
syndrome. Aim(s): To report the clinical and pathological features 
of a patient with synchronous MEN1 syndrome with both pulmo-
nary carcinoid and adenocarcinoma. Materials and Methods: 
A 66 years old male, belonging a MEN 1 family and with previous 
antrectomy for duodenal ulcer, was observed for persistent epigas-
tric pain. Laboratory findings were consistent with Zollinger-Ellison 
syndrome and hyperparathyroidism. CEA was slightly elevated. 
Abdominal CT-scan showed a 6 cm hypervascular mass in the body 
of the pancreas positive to Octreoscan scintigraphy, while FDG-PET 
demonstrated hypermetabolism in the pancreas and the right lung in 
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Q16

Is Screening of Young Asymptomatic MEN1 
Patients Necessary? 
Manoharan J., Lopez C., Albers M.B., Bollmann C., 
Slater E., Fendrich V., Bartsch D.K.

Department of Visceral, Thoracic and Vascular Surgery, 
Marburg, Germany

Introduction: Recent clinical practice guidelines recommend 
that routine screening of MEN1 mutation carriers should start at the 
age of 5 years to detect MEN1-associated tumors which is controver-
sial in the scientific community. Aim(s): Evaluation of the occurrence 
of clinically relevant MEN1 organ manifestations in children (<18 
years). Materials and Methods: A prospective and retrospective 
collected data base of MEN1 patients who undergo an annual screen-
ing program was retrospectively analyzed for organ manifestations of 
MEN1 patients <18 years. The annual costs of a screening visit were 
calculated based on the German Diagnosis Related Groups. Results: 
Eleven of 84 MEN1 patients were diagnosed with at least one organ 
manifestation below the age of 18 years. Seven (63%) young patients 
had pNENs (3 NF-PNENs, 4 insulinomas). None of the pNENs was 
malignant. All 4 insulinomas were diagnosed based on hypoglycemic 
symptoms, only one patient was younger than 16 years when symp-
toms occurred. The other organ manifestations were mild asymptom-
atic pHPT (4 patients, 36%) and asymptomatic pituitary adenomas (3 
patients, 27%). No bronchial or thymic carcinoids occurred before the 
age of 18 years. Surgery was indicated in 10 patients (91%). The costs 
for the annual routine screening visit was calculated with 2.200€. 
Conclusion: Symptomatic or severe manifestations rarely occur in 
MEN1 below the age of 16 years. With regard to cost effectiveness 
routine screening in asymptomatic MEN1 patients should postponed 
until the age of 16 years. Keywords: Screening, MEN1.

Q17

An Unusual Phenotype of Multiple Endocrine 
Neoplasia Type 1 with a Small Intestine 
Neuroendocrine Tumor Associated with 
Large Deletion of the MEN1 Gene 
Manoharan J.a, Lopez C.L.a, Hackmann K.b, Albers M.B.a, 
Pehl A.c, Kann P.H.d, Schroeck E.b, Bartsch D.K.a

aDepartment of Visceral, Thoracic and Vascular Surgery, 
Marburg, Germany; bInstitute Of Human Genetics, Carl 
Gustav Carus TU, Dresden, Germany; cDepartment 
of Pathology, Marburg, Germany; dDepartment of 
Gastroenterology and Endocrinology, Marburg, Germany 

Introduction: Multiple endocrine neoplasia type 1 (MEN1) is 
an autosomal dominant inherited tumor syndrome that is caused by 
germline mutations in the Menin suppressor gene on chromosome 
11q13. Small intestine neuroendocrine neoplasias (SI-NEN) are 
currently not considered to be part of the phenotype of the MEN1-
syndrome. Aim(s): Investigating a connection between an unusual 
and aggressive phenotype of the MEN1 syndrome with SI-NEN and 

Q15

MEN1-Related Glucagonomatosis 
Incidentally Revealed during Management 
of Recurrent Intestinal Obstruction 
Following Surgery for Crohn’s Disease
Malczewska A.a, Vlavianos P.b, Faiz O.c, Gabe S.d, 
Abraham R.e, Goldin R.f, Al-Nahhas A.g, Frilling A.b

a1. Department of Surgery and Cancer, Imperial College 
London, 2. Department of Pathophysiology and 
Endocrinology, Medical University of Silesia, Katowice, 
Poland; bDepartment of Surgery and Cancer, Imperial 
College London, London, UK; cDepartment of Surgery, 
St. Mark’s Hospital, London, UK; dDepartment of 
Gastroenterology, Imperial College London, London, UK; 
eLondon Medical, London, UK; fDepartment of Pathology, 
St. Mary’s Hospital, Imperial College London, London, 
UK; gDepartment of Nuclear Medicine, Imperial College 
London, London, UK 

Introduction: Glucagonomas may present with varied intestinal 
symptoms, weight loss, diabetes and a typical rash. MEN1 related 
glucagonomas are extremely rare. Aim(s): We present a case of 
MEN1-associated glucagonomas. Materials and Methods: Our 
case is a 64 year old lady with Crohn’s disease treated with multi-
ple bowel resections 30 years ago, pelvic surgery and percutaneous 
radiation for a dysgerminoma, radiation for hyperthyroidism and sur-
gery for a meningioma. She developed recurrent episodic intestinal 
obstruction following her last abdominal surgery, as well as a skin 
rash. Abdominal CT incidentally identified a 1.4 cm lesion in the pan-
creatic neck investigated with EUS and FNA. Findings were sugges-
tive for a NET.68-Ga DOTATATE PET/CT showed multiple tracer 
uptake foci in the pancreatic body and tail. Blood results included: 
gastrin 133 pmol/L (≤60), glucagon 523 pmol/L (≤50), chromogranin 
B 156 pmol/L (<150), prolactin 3900 ng/mL (<25). Serum calcium 
and PTH were normal. She underwent sub-total pancreatectomy 
with regional lymphadenectomy, splenectomy, cholecystectomy and 
adhesiolysis. Results: Histology revealed >50 pancreatic tumours 
between < 2 mm to 15 mm (G2) with strong positivity on staining for 
glucagon in all lesions (pT1-2mult, pN0, M0). 4 weeks post-surgery 
she developed gastric perforation with a gastro-cutaneous fistula. 
Gastrin was 289 pmol/L at the time of perforation. Conclusion: We 
hypothesize this was a rebound effect following normalisation of glu-
cagon after pancreatic surgery. Gene screening results for MEN1 are 
pending. Keywords: MEN1, Glucagonoma.
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Q19

Bizarre Neuroendocrine Tumour 
Presentations
Palmela C., Cunha C., Costa Santos M.P., Glória L., 
Roque R., Chaveiro A., Lucio T., Strecht J., Teixeira J., 
Costa J., Oliveira H., Vale E., Cravo M., Maio R.

Hospital Beatriz Ângelo, Loures, Portugal 

Introduction: Herein we present two cases of neuroendo-
crine tumours (NET) with atypical presentations. Materials and 
Methods: Case 1: A 87 year-old woman with a growing hyper-
vascular cutaneous lesion in the left scapula was evaluated by 
Dermatology. The lesion was excised, and histopathology showed a 
NET metastasis. The patient had no carcinoid syndrome. An abdomi-
nal CT scan showed a nodular lesion in the proximal small intestine 
with exuberant desmoplastic reaction. Somatostatin receptor scintig-
raphy confirmed overexpression in this lesion and no evidence of dis-
tant metastasis. The patient underwent palliative surgery. The surgical 
specimen confirmed a low-grade (G1) NET (Ki67 1%). Results: 
Case 2: A 53 year-old male was admitted in the emergency depart-
ment with upper GI bleeding and hypotension. He was on acetilsali-
cilic acid and clopidogrel due to recent coronary revascularization. 
Blood tests showed a hemoglobin value of 5 g/dL. Upper endoscopy 
and colonoscopy were inconclusive. Abdominal CT scan findings 
were unremarkable. The patient maintained GI bleeding with the need 
for transfusion. A capsule endoscopy revealed a subepitelial lesion in 
the small intestine with superficial erosion. Segmental small intestinal 
resection was performed. The surgical specimen showed a G2 NET 
(Ki67 3–20%, T2N0). Conclusion: The authors report two cases of 
NET with an unusual presentation: cutaneous metastasis and obscure 
upper GI bleeding. We highlight the radiological, endoscopic and his-
tological documentation of cases. Keywords: Cutaneous metastasis, 
GI bleeding.

Q20

Collision Tumor of the Appendix: Mucinous 
Cystadenoma and Carcinoid. A Case Report 
Pombo T.a, O‘Connor J.M.a, Dominichini E.a, Belli S.a, 
Pesce V.b, Bestani C.b, Amat M.a, Roca E.b

aInstituto Alexander Fleming, Buenos Aires, Argentina; 
bHospital B. Udaondo, Buenos Aires, Argentina 

Introduction: Mucinous cystadenoma is the most common of 
benign neoplasms of the appendix and carcinoid is the most com-
mon type of primary malignant lesions of the appendix. Aim(s): We 
report a rare case of a 39-year-old female with combined mucinous 
cystadenoma and carcinoid tumor of the appendix. Materials and 
Methods: A 39-year-old white woman presented after inciden-
tally palpating an abdominal mass. She refered abdominal pain on 
her right iliac fossa. No relevant personal history. Abdominal ultra-
sound and computed tomography (CT-scan) revealed a cystic tumor 
in the right iliac fossa, originating from the appendix. Results: She 
underwent laparoscopic surgical exploration and an appendiceal 

the occurence of large deletion of the MEN1 gene. Materials and 
Methods: Besides conventional mutation analysis of MEN1 patients 
modern techniques as Multiplex-ligation-dependent probe amplifica-
tion (MLPA) were used for the search for larger gene deletions. Ga68-
Dotatoc PET/CT was used as an imaging method to detect SI-NENs. 
Results: Presenting a female patient with a rare and aggressive 
phenotype of MEN1 that is associated with a large germline dele-
tion of the MEN1 gene. The organ manifestations of the reported 
young female patient included so far pHPT, malignant NF-pNENs, 
NF-duodenal NEN, pituitary adenoma, non-functioning adrenal 
adenoma and a malignant jejunal NET (SI-NEN). Conclusion: In 
our patient the SI-NENs was detected during follow-up imaging on 
Ga68-Dotatoc PET/CT and could be completely resected. Although 
SI-NENs are extremely rare, these tumors should also be considered 
in MEN1 patients. Whether an aggressive phenotype or the occur-
rence of SI-NENs in MEN1 are more likely associated with large 
deletions of the gene warrants further investigation. Keywords: 
MEN1, Deletion mutation, SI-NEN.

Q18

A Case of Multiple Pancreatic Insulinoma 
Laparoscopically Resected through Precise 
Spatial Diagnosis by SACI Test
Nakano K., Masui T., Sato A., Ito T., Anazawa T., 
Matsumoto S., Kodama Y., Takaori K., Uemoto S.

Kyoto University, Kyoto, Japan 

Introduction: Case: A 58-year-old man representing cold sweat, 
palpitation and nausea was admitted to our hospital and was pointed 
out parathyroid, pancreatic and superior mediastinal masses with CT. 
Aim(s): The pancreatic and mediastinal masses were diagnosed as 
neuroendocrine tumor by EUS-FNA. Because of the high serum intact 
PTH, we suspected multiple endocrine neoplasia type 1 and he gradu-
ally showed frequent symptom of hypoglycemia. Materials and 
Methods: Dynamic CT scan showed five masses spreading from 
body to tail of the pancreas and EUS showed suspicious lesions in 
the pancreatic head. FDG-PET and DOTATOC-PET studies showed 
multiple hot spots all through the pancreas with no evidence of liver 
metastases. To identify the localization of lesions secreting insulin, 
we performed the selective arterial calcium injection (SACI) test. 
SACI test showed increased insulin secretion at the proximal and dis-
tal site of splenic artery, indicating that the responsible lesions resided 
in the pancreas body and tail, but not in the pancreas head. Results: 
We performed laparoscopic distal pancreatectomy. The serum insulin 
level got normalized right after the operation, and he never showed 
hypoglycemic symptoms. The histological examination showed mul-
tiple small endocrine tumors other than those detected before the 
operation, suggesting that the image diagnosis is not enough for the 
detection of the PNET. Conclusion: This case suggests that SACI 
test is indispensable when we plan the resection of PNET especially 
of MEN1 patients. Keywords: Insulinoma, SACI test, MEN1.
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frequently in pts with pancreatic NET (16%) and ileocaecal valve 
NET (15.4%). In females (n = 36) the most common SPM were breast 
(n = 7), uterine (n = 7) and renal cancers (n = 4) and in males (n = 16) 
prostate (n = 4) and thyroid cancers (n = 3). There was a significantly 
increased incidence of SPM in overall NET pts (SIR = 1.38;95% CI: 
1,03–1,81) and in female NET pts (SIR = 1.61;95% CI: 1.13–2.23) 
compared to a general Polish population. In overall NET pts the inci-
dence of thyroid cancer (SIR = 6,94;95% CI: 2.25–16.21) and renal 
cancer (SIR = 4.39; 95% CI: 1.42–10.24) was increased. In female pts 
there was significantly increased incidence of uterine cancer (SIR = 
2.93; 95% CI: 1.18–6.03) and renal cancer (SIR = 7.14; 95% CI: 
1.95–18.29) and in male pts thyroid cancer (SIR = 33.13; 95% CI: 
6.87–97.41). No significant associations of SPM incidence and pri-
mary NET site or NET TNM stage were found. Conclusion: Due 
to increased risk of SPM NET pts’ follow up should include regular 
anti cancer screening schemes. Keywords: Neuroendocrine, Cancer.

Q23

Ectopic Cushing Syndrome in a Patient with 
Metastatic Medullary Thyroid Carcinoma 
Trifanescu R.a, Caragheorgheopol A.b, Schipor S.b, 
Dumitrascu A.b, Baciu I.a, Poiana C.a

aCarol Davila University of Medicine and Pharmacy, C.I. 
Parhon National Institute of Endocrinology, Bucharest, 
Romania; bC.I. Parhon National Institute of Endocrinology, 
Bucharest, Romania 

Introduction: Ectopic Cushing syndrome was reported in 0.6% 
of patients with medullary thyroid carcinoma; it usually occurred 
in metastatic cases and significantly increases mortality. Aim(s): 
To present a case with ectopic Cushing syndrome. Materials and 
Methods: Calcitonin was measured by chemiluminescence, plasma 
cortisol and ACTH by electrochemiluminescence, chromogranin 
A (CgA) and neuron specific enolase (NSE) by ELISA. Results: 
A 68 years old man with sporadic metastatic medullary carcinoma 
presented with hypertension, muscle weakness, without diarrhoea. 
Biochemical work-up revealed hypokalemia (K = 2.5 mmol/l), hyper-
glycaemia (163 mg/dl), increased calcitonin (42890 pg/ml), CgA (539 
ng/ml), NSE (40.9 ng/ml) and ACTH-dependent Cushing: elevated 
free-urinary cortisol (1096 mcg/24 h, normal range: 21–111), loss 
of diurnal cortisol rhythm (8 a.m. plasma cortisol = 45.7 mcg/dl, 11 
p.m. plasma cortisol = 38.2 mcg/dl), failure to suppress to DXM (43.7 
mcg/dl), increased ACTH levels (167.2 pg/ml). Computed tomogra-
phy imaging was negative for pituitary adenoma. Screening for RET 
germline mutations (direct sequencing of PCR products of exons 10, 
11, 13, 14, 15) was negative. Metyrapone 750 mg/day failed to con-
trol hypercortisolism. Bilateral adrenalectomy was performed with 
normalization of kalemia. Thereafter, diarrhoea occurred and soma-
tostatin analogues were administered. Conclusion: Bilateral adre-
nalectomy may be required when inhibitors of steroidogenesis failed 
to control hypercortisolism. Keywords: Ectopic cushing syndrome, 
Medullary thyroid carcinoma.

tumor were found, so laparoscopic appendectomy were performed. 
Histopathological examination showed cystic neoplasia, tumor size 
3 cms. The specimen had features of mucinous cystoadenoma. An 
small area of the appendiceal wall, was involved by a well differ-
entiated neuroendocrine neoplasm WHO grade I, a carcinoid tumor. 
The neoplastic cells infiltrated the entire thickness of the appendiceal 
wall, but the mesoappendix were not compromised. Tumor size was 
1,2 cms. Conclusion: Rare cases of mucinous cystadenomas of the 
appendix coexisting with carcinoid tumors. We reported a collision 
tumor with no transitional zone between. The clinical presentation 
of our patient and the differential diagnosis of ovarian lesions, also 
globet cell adenocarcinoids from appendiceal tumors have to be high-
lighted. Keywords: Collision tumor, Appendix tumor.

Q21

Neuroendocrine Tumours of the Thymus: 
A Report of Four Cases
Richardson C., Henley G., Jones C., Turner R., Anthoney A.

Leeds Teaching Hospitals, Leeds, UK

Introduction: Neuroendocrine tumours of the thymus (thymic 
carcinoids) are a rare group of malignancies with a reported incidence 
of about 1 in 5 million. Over a ten year period in our institution, cov-
ering a population of 3.5 million, there had only been two confirmed 
cases. Aim(s): Within the past 12 months four cases have presented 
and have demonstrated many of the classical features associated with 
these rare neoplasms. In the presentation of our case series we will 
explore differences in the presenting features of thymic carcinoid and 
illustrate some of the difficulties surrounding diagnosis and manage-
ment along with an up-to-date review of the literature. 

Q22

Second Primary Malignancies Incidence 
in Patients with Neuroendocrine 
Tumours – Retrospective Review of 454 
Neuroendocrine Tumour Cases
Strzelczyk J., Kucha P., Poczkaj K., Malczewska A., 
Kos-Kudła B.

Division of Endocrinology, Department of Pathophysiology 
and Endocrinology, Medical University of Silesia, 
Katowice, Poland 

Introduction: Increased incidence of second primary malignan-
cies (SPM) in patients (pts) with neuroendocrine tumors (NET) has 
been reported. Aim(s): Assessment of SPM incidence in NET pts. 
Analysis of its associations with pts gender, primary NET site and 
NET TNM stage. Materials and Methods: A review data of 454 
pts diagnosed with NET, who were followed-up from 1995 to 2015. 
NET pts who developed SPM were identified. Pts with MEN1/2 
were excluded. Results: 52 NET pts from 454 reviewed NET cases 
(11.5%) were found to have developed 54 SPM. SPM occurred most 
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level). Poorly differentiated NEC and MANEC belong to type 4. The 
clinicopathological features were analyzed. Results: There were 54 
(46.6%), 5(4.3%), 37 (31.9%), and 20 (17.2%) pts with type 1, 2, 3, 
and 4 gNEN, respectively. Of 54 pts with type 1 gNET, one received 
surgery, 44 treated with endoscopic resection, 9 with endoscopy plus 
SSA, no mets or death was documented in the follow-up period. Five 
type 2 pts had significantly elevated serum gastrin level, including 3 
gastrinoma and 2 MEN1. Of 37 pts with type 3, 20(54.1%) treated 
with endoscopic or surgical resection, 13(35%) treated with SSA, and 
4(10.8%) with NET G3 received SSA plus chemo. Of 20 pts with type 
4 gNEN, 16(80%) had distant mets at diagnosis, 20(100%) received 
chemo, 13(65%) died during the follow-up period. Conclusion: 
Different types of gNEN have different treatment strategies and prog-
nosis, subtype diagnosis of gNEN is critical and feasible in practice. 
Keywords: Gastric NEN, type 1.

... None of the Above

R1

Pancreatic Neuroendocrine Tumors: 
Experience from a Single Institute
Caff A.a, Cordio S.b, Pellegriti G.a, Russo M.a, Trovato M.A.c, 
Viglianesi A.d, Manusia M.d, Magnano V.d, Giannone G.c, 
Vigneri R.a, Malandrino P.a

aEndocrinology, Department of Clinical and Experimental 
Medicine, Garibaldi-Nesima Medical Center, University 
of Catania, Catania, Italy; bDepartment of Oncology, 
Garibaldi-Nesima Hospital, Catania, Italy; cSurgical 
Oncology Unit, Department of Oncology, Garibaldi-
Nesima Hospital, Catania, Italy; dDepartment of Radiology, 
Garibaldi-Nesima Hospital, Catania, Italy

Introduction: A dedicated multidisciplinary team is necessary 
in the management of pancreatic neuroendocrine tumor (pNET). 
Aim(s): To evaluate in patients affected by pNET prognostic fac-
tors related to persistent/recurrent disease and mortality, in our 
single institute experience during the last 5 years. Materials and 
Methods: We analyzed clinical (age, sex) and pathological factors 
(tumor size, lymphnodes, Ki 67 index) for predicting disease free sur-
vival and overall survival through Cox proportional Hazard Model. 
Results: The study included 20 patients (9 Females, 11 Males; Mean 
age 56.4 + 10.5) who referred to our institute for pNET between 2010 
and 2015. 16 patients underwent surgery although 4 patients were 
judged unresectable due to systemic involvement. In these cases liver 
biopsy confirmed diagnosis. According to 2010 WHO pathological 
classification our patients were subdivided in: G1 3 patients, G2 13 
patients, G3 4 patients. 12 patients started medical treatment after 
first progression disease. Among these 8 patients were enrolled to 
somatostatin analogs (SSA) and 4 patients initiated chemotherapy as 
first line strategy. Everolimus was reserved only as second line option 
for 3 patients and Peptide receptor radionuclide therapy (PRRT) for 
2 patients. Ki-67 index was the only factor associated with poorer 
disease free survival (HR 1.03; 95% CI: 1.01–1.06). Conclusion: 

Q24

MEN1 Associated Thymic Neuroendocrine 
Tumors in Oulu University Hospital Finland
Yliaska I., Lesonen T.M., Ebeling T., Koivikko M., Salmela P.I.

Oulu University Hospital, Oulu, Finland

Introduction: Thymic neuroendocrine tumors (TNET) are rare 
and account 2–5% of all thymic tumors. TNET can occur either 
sporadically or as a manifestation of an inherited tumor syndrome 
such as multiple endocrine neoplasia type 1 (MEN1). The progno-
sis is severe. Aim(s): To evaluate the prognosis of MEN1-related 
TNET. Materials and Methods: We present a series of 6 patients 
with MEN1 and TNET diagnosed in our hospital between 1985 and 
2015. Results: They were all men, mean age at the time of diagnosis 
was 44.3 years. Half of the patients were asymptomatic and TNET 
was found in a routine imaging. Two patients had chest pain and 
one cough and bronchorrea. One patient had a history of smoking. 
Histological analysis of all the TNETs presented staining to kromo-
granin A and synaptophysin. Proliferation index was relatively low 
(1–5%) when analyzed. Two patients received post-operative radia-
tion and interferon, and 3 patients had somatostatin analog therapy. 
One patient also received chemotherapy and one lutetium treatment, 
two had tumor recurrence. During the follow-up (mean 61 months, 
range 9–101 months) 3 patients were diagnosed with metastasis of 
TNET. Three patients are still alive and under regular follow-ups. 
One patient died of a renal clear-cell carcinoma, one of a cardiac 
cause and one of TNET itself. Conclusion: Due to the aggressive 
and often asymptomatic nature of TNET, patients with MEN1, espe-
cially male, should be screened regularly during the follow-up after 
the age of 40. Keywords: Thymic neuroendocrine tumor, Thymic 
carcinoid tumor, MEN1.

Q25

Subtype Classification and 
Clinicopathological Features of Gastric 
Neuroendocrine Neoplasms: Experiences 
in 116 Chinese Patients
Zhang P.a, Zhang C.a, Luo J.b, Liu J.X.c, Deng B.a, Tan H.a

aDepartment of Integrative Oncology, China-Japan 
Friendship Hospital, Beijing, China; bDepartment of 
Pathology, China-Japan Friendship Hospital, Beijing, 
China; cDepartment of Gastroenterology, China-Japan 
Friendship Hospital, Beijing, China 

Introduction: Gastric NEN are a heterogeneous group of tumors. 
Aim(s): To investigate subtype classification and clinicopathological 
features of gNEN in Chinese pts. Materials and Methods: A total 
of 116 pts with gNEN were referred to our hospital from Jun 2012 
to Oct 2015. They were subclassified into 4 types using the criteria: 
Well-differentiated gastric NET are classified into three types: type 1 
(hypergastrinemia and achlorhydria, related to autoimmune chronic 
atrophic gastritis), type 2 (hypergastrinemia and ZES, related to gas-
trinoma or MEN1, type 3 (sporadic disease with normal serum gastrin 
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quality research in NET studies. Materials and Methods: We used 
the Plan-Do-Check-Act (PDCA) quality improvement tool, to prob-
lem solve and implement potential solutions – a methodology applied 
in various healthcare settings. Results: P: We analysed the problem, 
reviewed literature and met with peers to develop a strategy of 1-to-1 
training and development of a Nursing Summary. D: Strategies were 
implemented in in- & out-patient settings. C: Efficacy was evaluated. 
Issues remained in relation to key activities (eg PK sampling, docu-
ment completion). A: Study specific nursing tools (checklist) were 
developed with the NET multidisciplinary team (MDT) indicating 
examinations, timing, sampling and documentation required. This has 
been implemented and is ongoing. Conclusion: Through the PDCA 
process, with MDT working and open discussion, we developed prac-
tical solutions aimed to promote involvement of nursing staff and 
develop knowledge in relation to specific NET studies. Keywords: 
Neuroendocrine, Trials, Nursing.

R4

miR-196a Is Specifically Regulated in 
FDG-PET Positive and Negative Small 
Intestinal Neuroendocrine Tumor 
Patients at Late Stage of Disease
Giandomenico V.a, Li S.b, Lind T.b, Boccherini M.a, 
Skogseid B.b, Eriksson B.c, Öberg K.c, Essand M.b, 
Paganelli G.a

aIstituto Scientifico Romagnolo per lo Studio e la Cura 
dei Tumori (IRST), IRCCS, Meldola, FC, Italy; bUppsala 
University, Uppsala, Sweden; cUppsala University 
Hospital, Uppsala, Sweden 

Introduction: This collaborative research plan aims at elucidat-
ing the glycolytic metabolism in advanced FDG-PET positive (+) 
and FDG-PET negative (-) small intestinal neuroendocrine tumor 
(SI-NET) patients treated with Lutetium peptide receptor radionu-
clide therapy (177Lu-PRRT). Aim(s): To identify a potential spe-
cific regulation of miR-196a in FDG-PET+ and FDG-PET– SI-NET 
patients at a late stage of disease. Materials and Methods: Total 
RNA of serum samples was isolated from 15 SI-NET samples (3 
healthy donors Ctrl, 3 FDG-PET+ pre-177Lu-PRRT, 3 FDG-PET+ 
post-177Lu-PRRT, 3 FDG-PET– pre-177Lu-PRRT and 3 FDG PET– 
post-177Lu-PRRT) using the mirVana Paris Kit. Total RNA was 
converted to cDNA using TaqMan MicroRNA Reverse Transcription 
(RT) Kit. Pre-amplification was performed after the RT process to 
increase the sensitivity of target gene expression. Results: QRT-PCR 
analyses showed that serum of FDG-PET+ SI-NET patients expresses 
less miRNA196a than the one of FDG-PET– SI-NETs patients. 
Moreover, 177Lu-PRRT is able to enhance miRNA196a levels of 
FDG-PET+ SI-NETs patients, whereas is not altering miRNA196a 
expression of FDG-PET– SI-NET patients. Conclusion: We show 
that FDG-PET+ and FDG-PET– patients express different levels of 
miR196a that regulate several genes, also of the glycolytic metabo-
lism. Thus, miRNA196a might be pivotal in controlling SI-NETs 
glycolytic metabolism. Keywords: Glycolytic metabolism, Peptide 
receptor radionuclide therapy (PRRT), Serum samples, miRNA, 
FDG-PET positive and -PET negative SI-NET patients.

In patients with pNETs intensity of follow up and therapeutic man-
agement should be assessed according to Ki 67 index. Keywords: 
Pancreatic, Ki-67.

R2

Current Trials in Neuroendocrine Tumours: 
A Systematic Review
Chan D.a, Segelov E.b, Millican J.a, Singh S.c, Pavlakis N.a

aRoyal North Shore Hospital, St. Leonards, Australia; 
bUniversity of New South Wales, Sydney, Australia; 
cOdette Cancer Centre, Toronto, Canada 

Introduction: Trials in neuroendocrine tumours (NETs) have 
increased markedly in number over the last 10 years. Researchers do 
not have ready access to a summary of open trials to identify research 
gaps. Aim(s): To systematically identify currently open, registered tri-
als in NET to describe the current research landscape and direct future 
trials. Materials and Methods: 9 international databases and con-
ference abstracts were searched. Open NET trials were included and 
classified into randomised (RCTs), single-arm interventional and non-
interventional trials. Unreported trials recently closed to accrual were 
also identified. Results: 74 currently open interventional trials (17 
RCTs, 57 single-arm) were identified. These investigated the modali-
ties of somatostatin analogues (4), antiangiogenic agents (16), mTOR 
inhibitors (6), PRRT (5), novel therapies/combinations (37) and oth-
ers (6). 48 trials had recently closed to accrual and await full report-
ing, with 169 further observational trials. Only three trials investigated 
liver-directed therapies (one RCT, two single-arm). No currently open 
trials investigated surgical therapies, nor used symptom control or qual-
ity of life as primary endpoints (although TELESTAR and TELECAST 
recently completed accrual). Conclusion: Current trials in neuroendo-
crine tumours investigate a wide range of systemic therapies, but few 
address the role of surgery, the effect of liver-directed therapies or using 
symptom control as the primary endpoint. These areas should be priori-
tised in future research. Keywords: Trials, Review.

R3

Promoting High Quality Care in Clinical 
Trials for Patients with Neuroendocrine 
Tumors (NETs)
Gazzabin S., Liptrott S., Passoni C., Spada F., Fazio N.

European Institute of Oncology, Milan, Italy 

Introduction: The European Institute of Oncology is an ENETS 
Center of Excellence. Many patients (pts) are treated in clinical trials. 
The clinical research nurse (CRN) is a key figure in care delivery. 
Optimising staff resources means some trial activities are delivered by 
nursing staff with limited research experience. To provide high qual-
ity care & accurate trial results, all nursing staff caring for NET pts 
should have appropriate trial related support and training. Aim(s): To 
involve nursing staff, develop knowledge, ensure pt safety and high 
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operatively diagnosed with a stenotic ileal tumor with the involvement 
of the appendix. Materials and Methods: The resected specimens 
displayed an ileal and appendix tumoral proliferation with signet ring 
cell in a concentric pattern and perineural invasion. The immunohis-
tochemical stain was positive for Chromogranin A, Synaptophysin 
and SSTR5, negative for SSTR2 and with 3–5% nuclear reactivity 
for Ki67%, suggestive for a goblet cell carcinoma of the appendix-G2 
pT4bNxR1. A second tumor debulking was performed after 3 months, 
which revealed residual ileal and appendix tumors with hystopatho-
logical findings of mucinous adenocarcinoma invading the omen-
tum. Results: The postoperative imagistic assessment of residual 
disease proved to be negative, with elevated serum Chromogranin 
A. Following the meeting of the multidisciplinary neuroendocrine 
team, the treatment choice was the combination of FOLFOX and 
Somatostatin analogs. Conclusion: We emphasize that somatostatin 
analogs could increase the sensibility to chemotherapy in this type of 
tumor. With this treatment regimen the 6 month evaluation revealed 
no progression of the disease. Keywords: Goblet cell carcinoma, 
Neuroendocrine tumor, Somatostatin analogue.

R7

Neuroendocrine Tumours: A Retrospective 
Analysis in a Single Irish Institution 
Lee C.L., Othman E.C., Rahman R., Mohammed R., 
Bertuzzi A.

Medical Oncology Department in Adelaide and Meath 
National Children‘s Hospital (AMNCH), Dublin, Ireland 

Introduction: Neuroendocrine tumours (NETs) are heterog-
enous group of tumours. Aim(s): We conducted a retrospective 
analysis in a tertiary centre to evaluate these patients’ clinicalhisto-
pathological characteristics, treatments and outcomes. Materials 
and Methods: All non-metastatic and metastatic NETs (all grades 
and sites) diagnosed from April 2011 to May 2015 were included. 
Small-cell lung neuroendocrine carcinomas were excluded. Results: 
67 patients, 40 females and 27 males. Mean age was 49 years (9 to 
83 years). 57 (85%) were low grade tumours, 6 (9%) intermediate 
grade and 4 (6%) high grade. Primary tumour sites were appendi-
ceal (29%), jejunoileal (19%), gastric (13%), pancreatic (10%), lung 
(9%), colorectal (8%), caecal (3%), goblet cell carcinoma (3%) and 
unknown (6%). 39% (26/67) had metastatic diseases, including four 
high grade NETs (Ki67 ≥20%) treated with platinum-based chemo-
therapy, three MANEC (mixed adenoneuroendocrine carcinomas) 
treated with surgery plus FOLFOX and four low grade pancreatic 
NETs (pNET) treated with somatostatin analogues (SSA). Despite 
metastatic stage, primary surgeries were performed on two high 
grade lung NETs (lobectomy), three MANEC (right hemicholec-
tomy) and one pNET (distal pancreatectomy). One metastatic pNET 
had liver metastasectomy. OS for high grade NETs was 3-12 months 
and metastatic MANEC was 24-27 months. One confirmed MEN-
1. Conclusion: Although limited by number and heterogeneity, this 
study results were consistent with published data. As a rare disease, 
NETs patients deserve personalised approach at specialised centres. 
Keywords: Neuroendocrine. 

R5

Comparing Real-Life Practice to Established 
Guidelines in the Management of 
Gasteroenteropancreatic Neuroendocrine 
Cancer Patients: A Tertiary Cancer Center 
Experience
Kavan P., Barrera I., Rho Y.S., Stavrides-Eid M., Gilabert M., 
Mamo A., Kavan T., Filimon S.

McGill University-Jewish General Hospital, Montreal, 
Canada 

Introduction: Guidelines by ENETS in the management of 
Gastroenteropancreatic Neuroendocrine Tumors (GP-NETS) are 
intended as a clinical tool to practice evidence-based medicine. Its 
adaptability and translation in real-life setting has yet to be exam-
ined. Aim(s): Compare clinical practice versus ENETS guidelines 
in the management of GP-NET patients. Materials and Methods: 
Retrospective analysis of clinical records was performed in 27 patients 
diagnosed GP-NETS between 2008–2015. Initial clinical decision 
point was analysed. These included: initial laboratory and imaging 
investigations, classification on the pathological reports, medical 
and surgical management and time to referral to medical speciality. 
These points were compared to ENETS guidelines. Results: Total 
of 27 patients, Four (14.81%) patients had all of the recommended 
laboratory investigations. All 27 (100%) of patients were investigated 
by CT at diagnosis, of which four patients were further evaluated by 
additional imaging (2 by MRI, 2 by SSRS). Nine (33%) pathologic 
reports included mitotic count and Ki-67. A total of 10 (37%) patients 
underwent primary tumour resection without a biopsy. Referral to 
specialized centers was longer than 2 months in 7/27 (25%) patients. 
9 (33.3%) patients with high-grade tumor were identified, of which 
all (100%) received chemotherapy. Conclusion: Guidelines as name 
suggests is to act as a guide. Nevertheless, complete adherence in the 
examined points to ENETS management guidelines was seen in only 
4 patients. Keywords: Neuroendocrine, Tumour, Guideline.

R6

Versatile Goblet Cell Carcinoma of the 
Appendix – A Case Presentation
Lambrescu I.M.a, Martin S.b, Stejereanu L.c, 
Barbulescu M.d, Fica S.b

aCarol Davila University of Medicine and Pharmacy, 
Bucharest, Romania; bCarol Davila University of Medicine 
and Pharmacy, Endocrinology Department Elias 
University Hospital, Bucharest, Romania; cEndocrinology 
Department Elias University Hospital, Bucharest, 
Romania; dDr. Agrippa Ionescu Clinical Emergency 
Hospital, Bucharest, Romania 

Introduction: Goblet cell carcinoma of the appendix is a rare 
tumor that can be classified as a subtype of mixed adeno-neuroen-
docrine carcinomas. Aim(s): A 61 year old Caucasian male that 
presented with symptomatology of subocclusive syndrome was intra-
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lished epidemiologic data. Drug acquisition, preparation, dosing and 
administration costs are included based on a national pricing database 
and published literature. Published estimates of real-world dosing of 
octreotide (OCT) are utilized as a model assumption. As LAN was 
approved recently, real-world dosing was unavailable and the model 
assumed labeled dosing. Results: The model-predicted average per-
patient cost for LAN is $71,442 compared to $75,508 for OCT. This 
leads to a decrease in total costs to the hospital with increase in LAN 
utilization. In the base case, 313 of the initial 500 GEP-NET patients 
are treated with an SSA. With a hypothetical increase in LAN utiliza-
tion from 5% to 30% of this population, the model projects that the 
annual costs to the hospital will decrease by approximately $318,000. 
When varying inputs in one-way sensitivity analyses, results were 
most sensitive to changes in dosing assumptions. Conclusion: 
Results from this real-world model suggest that factors beyond drug 
acquisition cost can influence the overall hospital budget impact with 
SSA treatment for GEP-NETs. Study sponsored by Ipsen. Keywords: 
GEP-NETs, Budget impact, Somatostatin, Lanreotide.

R10

Establishment and Characterization of a 
Continuous Cell Line from a Human Familial 
Medullary Thyroid Carcinoma
Pfragner R.a, Schwach G.a, Ghaffari Tabrizi-Wizsy N.a, 
Hoeger H.b, Tam-Amersdorfer C.a, Leitinger G.c, Bock E.c, 
Nebral K.d, Zeitlhofer P.d, Haas O.A.d, Niederle B.e, 
Strobl H.a

aInstitute of Pathophysiology and Immunology, Graz, 
Austria; bCore Unit of Biomedical Research, Division 
of Laboratory Animal Science and Genetics, Medical 
University of Vienna, Himberg, Austria; cInstitute of Cell 
Biology, Histology and Embryology and Core Facility 
Ultrastructure Analysis, Medical University of Graz, Graz, 
Austria; dmedgen.at GmbH, CCRI-Children’s Cancer 
Research Institute, Vienna, Austria; eDepartment of 
Surgery, Medical University of Vienna, Vienna, Austria 

Introduction: A new continuous cell line ‘SCHWE’ was estab-
lished from the primary tumor of a 50 year-old male with familial 
medullary thyroid carcinoma (FMTC). Aim(s): We report the estab-
lishment of a new continuous cell line ‘SCHWE’ from tissue that was 
obtained from the primary tumor of a 50 year-old male with familial 
medullary thyroid carcinoma (FMTC). We used isolated DNA from 
the tumor as well as from peripheral blood to screen for specific 
sequence variants in the RET proto-oncogene. We found a previously 
known causative mutation in exon 13, codon 781 (CAG>CGG) and 
also a well-known disease-irrelevant heterozygous single nucleotide 
polymorphism in codon 769 (CTT>CTG). CytoScan HD SNP-array 
(Affymetrix®) analysis revealed a widespread homozygosity as well as 
complex copy number abnormalities with an extraordinary multiplica-
tion of chromosome 20. Owing to an apparent ploidy increase together 
with variable mosaic levels made a clear-cut delineation and exact 
enumeration of distinct abnormalities extremely difficult. However, 
the combined deletion/and copy neutral homozygosity pattern of the 
10q region, which contains the RET gene, suggested that one allele 

R8

Pharmacokinetic (PK) Differences 
between Subcutaneous and Intramuscular 
Administration of Lanreotide: Results 
from a Phase I Study
Manon A.a, Wolin E.b, Chassaing C.c, Lewis A.c, 
Bertocchi L.c, Richard J.c, Phan A.d

aIpsen Innovation, Les Ulis, France; bCedars-Sinai Medical 
Center, Los Angeles, USA; cBeaufour Ipsen Industrie, 
Dreux, France; dHouston Methodist Hospital, Houston, 
USA 

Introduction: Data have shown that 38% of intended gluteal 
intramuscular (IM) injections with long-acting release octreotide were 
mistakenly given subcutaneously (SC); in carcinoid syndrome patients, 
this significantly increased the rate of flushing (P = 0.005; Boyd 2013, 
Pancreas). Lanreotide depot (LD) recently became FDA-approved for 
the treatment of gastroenteropancreatic neuroendocrine tumors (120 
mg Q4W) as a deep SC injection. Aim(s): To evaluate PK of LD SQ 
vs. IM. Materials and Methods: In a phase I study, healthy adult 
volunteers received 1 mg LD (IV bolus) followed by 60 mg 0.246 mg/
mg deep SC or IM. Serial blood samples were analyzed. Results: Of 
42 volunteers (mean [SD] age 25 ± 6 years, weight 66 ± 10 kg), 11 
received the same LD dose (60 mg 0.246 mg/mg) as SC (n = 5) or IM 
(n = 6), 30 received other doses/concentrations, and 1 was excluded. 
Between 14 and 112 d, comparable mean concentration-time profiles 
were observed for both routes. The mean Cmax (5.8 ± 4 vs. 6.8 ± 3 
μg/L) and mean T1/2 (33 ± 14 vs. 23 ± 9 d) were deemed comparable, 
as were median Tmax (8 vs. 16 hours) and median residence time (last) 
in serum (28 vs. 20 d). Slightly lower AUClast (1651 ± 54 vs. 2007 ± 
172 h∙μg/L) and AUCinf (1843 ± 134 vs. 2100 ± 193 h∙μg/L) were 
observed with SC vs. IM injections. Conclusion: Lanreotide depot 60 
mg 0.246 mg/mg SC and IM injection had similar PK profiles in this 
small cohort, leading to further development of SC, due to more LD 
availability in the late-release phase after SC injection. Study sponsored 
by Ipsen. Keywords: Lanreotide, Somatuline, Pharmacokinetic, PK.

R9

Budget Impact of Somatostatin Analogs 
(SSAs) as Treatment for Metastatic 
Gastroenteropancreatic Neuroendocrine 
Tumors (mGEP-NETs) in US Hospitals
Ortendahl J.a, Pulgar S.b, Cox D.b, Bentley T.a, Phan A.c

aPartnership for Health Analytic Research, Beverly Hills, 
USA; bIpsen Biopharmaceuticals, Basking Ridge, USA; 
cHouston Methodist Hospital, Houston, USA 

Introduction: Lanreotide depot (LAN) was recently approved 
by the FDA to treat mGEP-NETs to improve progression-free sur-
vival. Aim(s): To determine real-world costs of two therapies for 
mGEP-NETs. Materials and Methods: A hypothetical cohort of 
500 GEP-NET patients is considered the treated population in the 
model, with the proportion treated with an SSA estimated using pub-
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To evaluate antiproliferative effect of lanreotide in NETs of the lung. 
Materials and Methods: This multi-center study will enroll an antic-
ipated 216 patients with typical/atypical metastatic and/or un-resectable 
lung NETs that have positive somatostatin imaging and who are treat-
ment naïve or have had no more than 1 course of systemic chemother-
apy (cytotoxic, molecular targeted therapy or interferon). Patients will 
be randomized 2:1 to receive monthly LAN 120 mg via deep subcuta-
neous injection plus best standard of care or PBO. An estimated 175 
PFS events (disease progression or death) on both arms will provide 
a 90% power to detect a statistically significant treatment effect using 
a two-sided log rank test at a significance level of α = 0.05. Results: 
Anticipated results include the primary endpoint of PFS in both arms, 
as well as secondary endpoints which include objective radiologic 
response rate, overall survival, effects on plasma chromogranin A, and 
safety/tolerability. Conclusion: Therapeutic agents for the treatment 
of lung NETs are currently limited. This study will provide data on the 
efficacy of LAN for patients with these understudied malignancies. 
Study sponsored by Ipsen. Keywords: Lung NETs, Lanreotide.

R12

Quality of Life (QoL) and Psycho-Social 
Distress in Patients with Neuroendocrine 
Neoplasias (NEN) – Correlation with Tumor 
Stage, Clinical Status and Treatment 
Reinhold M.a, Beutel M.b, Weber M.M.a

aSP Endokrinologie und Stoffwechselerkrankungen, I. 
Medizinische Klinik und Poliklinik, Klinikum der Johannes 
Gutenberg Universität, Mainz, Germany; bKlinik und 
Poliklinik für Psychosomatik und Psychotherapie, Klinikum 
der Johannes Gutenberg Universität, Mainz, Germany 

Introduction: Pat. with NEN require long-term therapy poten-
tially associated with an impairment of QoL. Aim(s): To determine 
the QoL and psycho-oncological stress of patients with NEN in cor-
relation to tumor stage, clinical status and treatment. Materials and 
Methods: Prospective evaluation of 148 NEN patients. Qol was 
assessed by EORTC QLQ-C30/QLQ-GI. NET 21 questionnaires, psy-
chosocial distress by the NCCN distress thermometer and the HADS-D 
scale. Results: The global QoL (QLQ-C30) was 62 (of 100) and thus 
significantly higher than in pat. with pancreatic cancer (43) but well 
below the score of a healthy control population (76). The scores for 
physical-, emotional-, cognitive- and social-function were signifi-
cantly lower compared to healthy controls with the emotional function 
being most impaired. Physical function scales showed sign. impair-
ment for fatigue, diarrhoea, insomnia, appetite loss. Mean scores for 
anxiety and depression were 6.4 and 4.9 with increased risk-scores 
for an anxiety disorder or depression in 28% and 19% respectively. In 
patients receiving SSA a significantly better social function was found 
as compared to other treatments or watch and wait. The mean NCCN 
distress level (1-10) in all patients was 4.25, in metastatic disease 4.82 
and in progressive disease 5.48. 46% of pat. expressed the desire for 
psychooncological support. Conclusion: NEN patients show signifi-
cant impairment of QoL and increased psychosocial distress. Early 
identification of pat. at risk are important goals for an optimized treat-
ment. Keywords: Psychooncology, Quality of life.

was lost before the other one got duplicated. Molecular genetic analy-
sis revealed a pure wild-type pattern and therefore the loss of the two 
apparently linked sequence variants originally present in the tumor. 
Materials and Methods: We used isolated DNA from the tumor, 
from cultured cells as well as from peripheral blood to screen for 
specific sequence variants in the RET proto-oncogene. Results: We 
found a previously known causative mutation in exon 13, codon 781 
(CAG>CGG) and also a well-known disease-irrelevant heterozygous 
single nucleotide polymorphism in codon 769 (CTT>CTG). CytoScan 
HD SNP-array (Affymetrix®) analysis revealed a widespread homo-
zygosity (all chromosomal regions except for chromosomes 2p25.3-
q37.3, 3, 4p16.3-q13.1, 7p, 8q, 10p, 15, 16q, and 20) as well as 
complex copy number abnormalities with an extraordinary multiplica-
tion of chromosome 20. Owing to an apparent ploidy increase that was 
also noted in cytogenetic examinations together with variable mosaic 
levels made a clear-cut delineation and exact enumeration of distinct 
abnormalities extremely difficult. However, the combined deletion/
and copy neutral homozygosity pattern of the 10q region, which con-
tains the RET gene, suggested that one allele was lost before the other 
one got duplicated. Molecular genetic analysis of the respective region 
revealed a pure wild-type pattern and therefore the loss of the two 
apparently linked sequence variants that were originally present in 
the tumor. The elimination and replacement of the allele carrying the 
predisposing mutation is an unexpected and rather surprising finding 
which requires further exploration. Conclusion: These findings sug-
gest a primary haploidization and subsequent duplication/polyploidi-
zation events that concurred with a certain karyotype instability and 
the development of closely related sub-clones. We foresee that our 
newly established cell line can become very useful for in vitro studies 
of novel treatments for FMTC. Keywords: Familial mtc, Continuous 
cell line, Characterisation, Authentication, Xenografts.
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Design of a Phase 3, International, 
Prospective, Randomized, Double-Blind, 
Placebo (PBO) Controlled Study Assessing 
Efficacy and Safety of Lanreotide Autogel/
Depot (LAN) 120 mg in Patients with 
Well-Differentiated, Advanced Typical and 
Atypical Lung NETs
Reidy-Lagunes D.a, Kulke M.b, Wolin E.c, Mirakhur B.d, 
Massien C.e, Caplin M.f, Baudin E.g

aMemorial Sloan Kettering Cancer Center, New York, 
USA; bDana-Farber Cancer Institute, Boston, USA; 
cMarkey Cancer Center, Lexington, USA; dIpsen 
Biopharmaceuticals, Basking Ridge, USA; eIpsen 
Biopharmaceuticals, Boulogne-Billancourt, France; fRoyal 
Free Hospital, London, UK; gOncologie Endocrinienne et 
Medecine Nucleaire, Villejuif, France 

Introduction: The international phase 3 CLARINET study 
showed that treatment with the somatostatin analog (SSA) lanreotide 
was associated with significantly prolonged PFS vs. PBO in GEP-
NETs, leading to a new indication approved in more than 35 countries. 
Like GEP-NETs, lung NETs express somatostatin receptors. Aim(s): 
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62% of patients were informed of the outcome: of these, 88% were 
informed in clinic. Patients were informed by a Consultant (33%), 
Senior doctors (46%) or the Nurse Clinician (21%). Of the 62%, 94% 
had been informed of the MDT outcome within 14 days (median time: 
6 days [range 0–21]). Thirty-four percent of General Practitioners 
(GPs) were informed; of these, 78% received communication within 
8 days (range 0–28). Ninety-four percent of the recommended actions 
from the MDT were conducted within 14 days (median time: 5 days 
[range 0–60]). Conclusion: Compliance of case-note documentation 
and ensuring MDT recommendations were actioned within 2 weeks 
was above 90%. In most cases, patients were informed of the MDT 
outcome during a clinic consultation by a member of the NET team. 
There was evidence that only 62% of patients and 33% of GPs were 
informed of the MDT outcome, therefore greater attention to com-
munication and documentation of this communication is required. 
Keywords: Patient communication MDT.

R15

Clinical Nurse Specialist in NET Patients at 
Institut Català d’ Oncologia – ICO
Sánchez-López C., Fernández-Ortega P., Teulé A.

Institute Català d‘Oncologia-ICO, Hospitalet – Barcelona, 
Spain 

Introduction: A Functional Unit model brings together multi-
disciplinary professionals participating in a committee. Its aim is to 
optimize diagnostic and therapeutic intervals, get consensus on the 
best-individual treatment option & best evidence. Our unit-NET, 
was establish 10 years ago & last 4 got a clinical nurse specialist-
CNS. Aim(s): To describe competences & activities of clinical nurse 
specialist in NET’s patient care at a cancer center. Materials and 
Methods: Annual descriptive. Type of patient, tumor location NET. 
Distribution health care activity & management. Results: Total 336 
patients/year.

– First visits 60. Welcoming – Information telephone & support 
circuits – Social & emotional assessment – Referral other profession-
als. Participate in Tumors Committee – Additional tests.

– Education specific x treatment: 24 visits. Deliver oral & written 
information by scheme.

– Visit Control QT toxicity: 72visits/year. Adverse effects & tox-
icity adjust.

– Telephone symptoms control 92.
– Nurse administration inyections 36: Somatostatin analogues.
– Radionuclide’s treatment Uppsala 36: Program, review, coordi-

nate patient & family documentation to submit.
– Review results 24: Complementary & analytical tests.
– TACE Coordination 12: Planning, coordination&patient admis-

sion, procedure & monitoring. Conclusion: CNS has an essential 
role in coordinating the process, be reference to patient/family & 
team working. 

Management includes; coordination & treatments, provided com-
pliance intervals. Nurse met care needs; health education & follow-
up. Keywords: Clinical nurse.

R13

To Evaluate Patient’s Understand of the 
Neuroendocrine (NET) Multidisciplinary 
Team (MDT) Meeting Process at a ENETs 
Centre of Excellence
Rigby C.

The Christie NHS Foundation Trust, Manchester, UK 

Introduction: Multidisciplinary teams serve to streamline the 
patient journey by developing individual treatment plans that are 
based on ‘best practice’. National and local guidelines govern the 
MDT process. There is little focus on the patient’s understanding and 
expectations of how and when the MDT recommendations are com-
municated. Aim(s): The objective of this study was to gain insight 
into patients’ understanding of the MDT process and to identify ser-
vice improvements. Materials and Methods: In this single-centre 
(The Christie) prospective study, 49 consecutive patients with a diag-
nosis of a NET (any stage or primary), whose cases had been recently 
discussed at the NET MDT, completed a questionnaire (August 2015). 
Results: A total of 49 patients were included; 62% understood what 
a referral to a NET MDT involved; 59% were aware that their case 
had been discussed and 81% had been informed of the MDT recom-
mendation. In response to their preferences: 45% of patients believed 
that they should be informed of the MDT outcome within 7 days; 
67% would prefer to be informed in clinic by a Consultant. Overall, 
41% of patients would like additional information on the MDT pro-
cess. Conclusion: There are a number of patients who appear not to 
understand what the MDT process involves or that their cases were 
discussed. Of those informed, most preferred to be notified in clinic. 
A greater provision of information on the role of the MDT and pro-
cess for notification of the outcome should be encouraged at the first 
relevant consultation. Keywords: Patient MDT. 

R14

To Evaluate How the Outcome of 
Neuroendocrine Tumour (NET) 
Multidisciplinary Team (MDT) Meeting 
Decisions Are Conveyed to Patients at a 
ENETS Centre of Excellence (The Christie) 
and How This Service Can Be Further 
Improved
Rigby C., Mansoor W., Valle J., Hubner R., McNamara M.

The Christie NHS Foundation Trust, Manchester, UK 

Introduction: It is recommended that people with cancer should 
be managed by an MDT and the outcomes should be communi-
cated in a ‘timely manner’. However, it does not specify when this 
should be done, or by whom. Aim(s): To review how MDT recom-
mendations were communicated at a ENETs Centre of Excellence. 
Materials and Methods: In this single-centred retrospective study, 
case-notes of 55 patients who had been discussed at the NET MDT 
(April-June 2015) were reviewed. Results: All MDT recommen-
dations were documented in case-notes within 7 days of the MDT; 
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CommNETS: Formation of an International 
Commonwealth Countries NET Partnership 
Singh S.a, Lawrence B.b, Chan D.c, Pavlakis N.c, Segelov E.d

aSunnybrook Odette Cancer Center, University of Toronto, 
Toronto, Canada; bUniversity of Auckland, Auckland, New 
Zealand; cDepartment of Medical Oncology, Royal North 
Shore Hospital, Sydney, Australia; dSt. Vincent’s Clinical 
School, University of New South Wales, Sydney, Australia 

Introduction: Neuroendocrine tumours (NETs) care is challeng-
ing in Canada, Australia and New Zealand due to small populations 
in large geographical space, limited drug funding, and lack of NET 
awareness. There is a need for collaboration to focus research and 
improve care and outcomes for NET patients in these nations with 
similar health systems. Aim(s): To create multi-nation NET col-
laboration. Materials and Methods: A multidisciplinary group of 
clinicians, researchers and patients from all three nations attended 
an inaugural meeting to create the Commonwealth Neuroendocrine 
Tumour Society (CommNETS) in Nov 2015. A modified Delphi 
process was undertaken to set priorities for the new group using a 
web-based questionnaire. Results: Forty-eight participants includ-
ing surgeons, medical oncologists, endocrinologists, scientists, 
nuclear medicine physicians/physicists, pathologists, and patients 
attended. Day One consisted of examination of recent NET develop-
ments and the final round of the Delphi process (two rounds were 
held prior to the meeting). Day two consisted of establishing research 
collaborations and development of working groups to further the 
CommNETS agenda. Conclusion: Canada, Australia and New 
Zealand share a common health system and similar challenges in 
NET care. CommNETS provides a new, ongoing structure to further 
collaboration for NETs research, based on a robust process to define 
priorities and strengths of the group. As ongoing funding has been 
obtained, CommNETs is a promising forum to improve NETs care. 
Keywords: Research, Society.

R18

Exploring Gastrointestinal Symptoms and 
Their Impact on Quality of Life in Patients 
with Neuroendocrine Tumours
Williams M., Reid K., Ng S., Benny A., Lewis J., 
Sunderraj L., Williams H., Rees A., Khan M.

University Hospital of Wales, Cardiff, UK 

Introduction: Treatments in NETs have been studied for effects 
on tumour progression and carcinoid syndrome with minimal evi-
dence on gastrointestinal (GI) symptom burden and impact on qual-
ity of life (QoL). Aim(s): To determine whether patients with NETs 
receiving treatment experience GI symptoms, and to explore their 
impact on QoL. Materials and Methods: A prospective cohort 
of 46 patients with histologically confirmed NET visiting endocrine 
and oncology clinics completed GSRS (gastrointestinal symptom 
rating scale) and EORTC QLQ-GINET21 QoL questionnaires prior 

R16

Identifying and Prioritising Gaps in 
Neuroendocrine Tumour Research – Results 
of the Delphi Consensus Project of the 
Commonwealth Neuroendocrine Tumour 
Research Collaboration (CommNETS)
Segelov E.a, Chan D.b, Harris-Roxas B.a, Lawrence B.c, 
Pavlakis N.b, Kennecke H.d, Jackson C.e, Law C.f, Singh S.f

aUniversity of New South Wales, Sydney, Australia; bRoyal 
North Shore Hospital, Sydney, Australia; cUniversity of 
Auckland, Auckland, New Zealand; dUniversity of British 
Columbia, Vancouver, Canada; eUniversity of Otago, 
Dunedin, New Zealand; fOdette Cancer Centre, Toronto, 
Canada 

Introduction: The newly formed CommNETS group used the 
robust Delphi methodology with broad stakeholder engagement to 
form a strategic research agenda. Aim(s): To identify gaps in NET 
research and develop research priorities. Materials and Methods: 
A 3 round Delphi (2 online surveys plus final round at the Inaugural 
CommNETS meeting) was performed with wide participation from 
stakeholders including subject experts (medical, nursing, scientific) 
and consumers (patients, families, advocates). Round 1 identified 
gaps in NET research and CommNETs’ strengths compared to USA 
& Europe; Round 2 identified research priorities; Round 3 ranked 
priorities after extensive workshops and established project groups. 
Results: Round 1 had 203 participants (64% experts; 36% consum-
ers; 52% Canadians, 32% Australians, 17% New Zealanders); of 
which 132 undertook Round 2. Rankings from experts and consumers 
were similar except for early diagnosis (mean rank of 17 priorities for 
experts 9.6, SD = 5.8; consumers = 4.0, SD = 5.2). Final priorities 
(from 147 votes) were: biomarkers (33%); PRRT (16%); new drugs/
trials in advanced NET (12%); functional imaging (10%); sequenc-
ing therapies for metastatic NET including validated surrogate end-
points (10%); pathological classification (9%); early diagnosis (7%); 
interventional therapeutics (3%). 6 working groups were founded. 
Conclusion: A robust set of CommNETS research priorities was 
developed by consensus through the Delphi process. Collaborations 
have commenced to address the research questions. Keywords: 
Research, Gaps, Priorities, Delphi. 
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R20

Caregivers’ Burden of Patients with 
Neuroendocrine Tumor and Related Factors
Zhang L.

Beijing Cancer Hospital, Beijing, China

Introduction: Rare and increasing rapidly, patients with NETs 
have got more and more attention. With so many unknown and the 
long course of the disease, the caregaviers should bear a long and 
huge burden. However, the relative reviews are rare. Aim(s): To 
investigate burden on caregivers of patients with NETs and to explore 
possibly related factors. Materials and Methods: Use the ZBI 
scale to investigate the burdens on major caregivers since Jan2015 
to Oct2015, and the multi-linear regression method to explore related 
factors. Results: 185 major caregivers were recruited. The ZBI score 
was 0-62, (35.41 ± 11.67) in average, which was similar to that of 
caregivers for patients with other cancer and stroke (P > 0.05), but 
higher than that of caregivers of patients with COPD, DM, hyperten-
sion/heart disease (P < 0.05). There were only 13.5% caregivers had 
no burden. Most (52.4%) were under moderate burden. The related 
factors included: age, gender, education background, duration of 
care giving, the lasting time of the patients’ disease, and the family’s 
income (P < 0.05). Conclusion: Nearly 90% caregivers of patients 
with NETs were under burdens in different degree, mostly on a mod-
erate level. And the burdens were even higher when the caregivers 
were advanced in age, female and highly educated, and when the 
duration of care giving was long, the lasting period of the patients’ 
disease was long, and the patients’ family income was low, to which 
special attention should be paid, and more education and support 
should be provided. Keywords: NETs, Caregiver burden.

to establishment of a gastroenterology NET service. Results: The 
majority of patients had midgut (70%) or pancreatic (15%) primary 
with 96% having metastatic disease. Duration of diagnosis was 42 
months (range 2–249), 91% having stable disease. The majority of 
patients reported GI symptoms including:abdominal cramps (80%), 
bloating (74%), excess wind (87%) and faecal urgency (87%). 50% 
had stool frequency of >5 times a day and 71% scored type 5 or 
higher on the Bristol Stool Chart. 54% of patients reported greasy/
oily stool. 60% scored their QoL to be <7 out of 10. When asked how 
much bowel symptoms were affecting QoL, 58% of patients scored 
more than 5 out of 10. 97% reported their illness to be distressing 
for those close to them. Conclusion: This study represents the first 
systematic analysis of specifically defined GI symptoms experienced 
by NET patients. Despite having stable disease, many patients fre-
quently experience GI symptoms which have a negative impact on 
QoL. Keywords: Quality of life, Symptoms.

R19

How Long Is the Piece of String? – How 
Patients Negotiate the Uncertainties of a 
NET Diagnosis
Wyld D.a, Plage S.b, Burge M.a, Broom A.b, Lwin Z.a, 
McDade H.a, Cubitt A.a

aRoyal Brisbane and Women’s Hospital, Brisbane, 
Australia; bSchool of Social Sciences, University of New 
South Wales, Sydney, Australia 

Introduction: NET Patient Interviews. Aim(s): The aim was to 
explore challenges patients with NETs face due to their incurable but 
slow-growing nature. Materials and Methods: Semi-structured 
interviews with 30 patients (12 female, 18 male) treated for NETs 
at a hospital in Queensland, Australia. The data was analysed using 
NVivo10. Results: 4 major themes emerged. (1) Despite the poor 
long term prognosis a proportion of participants sought to adopt a 
positive outlook or denied the severity of their condition; (2) On 
reflection, symptom management was accompanied by uncertainty 
about available treatment options, disease progression, quality of 
life and life expectancy; (3) Participants perceived contradictions in 
how their NET prognosis was framed by different health profession-
als involved in their care; (4) Some participants expressed feelings 
of fear, guilt and social isolation due to the uncertainties of the NET 
diagnosis. Conclusion: We highlight challenges for NET patients 
to resolve the tension between a terminal prognosis and a slow but 
unpredictable disease progression. They often struggle to explain 
their condition to significant others or fully understand the nature of 
their illness themselves. This is exacerbated by – and in turn exacer-
bates – the limited public awareness of NETs inviting some to lead 
‘double lives’ in which NETs are dealt with secretly. Improved exper-
tise among health professionals and communication with patients and 
their families to enhance the recognition of NETs could potentially 
alleviate these issues. Keywords: Interviews.
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