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16:05-17:05h Table 1 Translational research in endocrine malignances: from the bench
to the bed
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Dr. Justo Castaio. Hospital Reina Sofia, Cérdoba
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Endocrine-Related Cancer (2014) 21, R445-R460

Hallmarks of gastrointestinal
neuroendocrine tumours:
implications for treatment

Annemiek Walenkamp, Guillermo Crespo’, Felipe Fierro Maya?, Reidar Fossmark?,
Peter lgaz®, Anja Rinke®, Gianluca Tamagno®, Giovanni Vitale”, Kjell Oberg® and
Tim Meyer'™®

Figure 1

Hanahan and Weinberg's next generation hallmarks of cancer.

As shown, some molecular targets have led to the development of targeted
drug treatments for patients with GEP-NET, but there remains a lack of
specific investigational drugs for most of the hallmarks of cancer in
neuroendocrine tumours. These are potential research opportunities that
may eventually improve the therapeutic armamentarium in GEP-NET
patients. mTOR, mammalian target of rapamycin; IFN, interferon.
Reproduced from Cell, 144, Hanahan D & Weinberg RA, Hallmarks of
cancer: the next generation, pages 646-674, Copyright (2011),

with permission from Elsevier.
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@ CAFs AND EXTRACELLULAR MATRIX —>=¢X

-Promote excessive local or distant fibrosis
-Favour tumor progression, promoting cellular transformation

and metastases

Gastroenteropancreatic neuroendocrine neoplasms and inflammation: A

complex cross-talk with relevant clinical implications

TUMOR-INFILTRATING Giovanni Vitale™™*, Silvia Carra®, Francesco Ferrat’, Elia Guadagno®, Antongiulio Faggiano",

VASCULATURE AND
TUMOR-INDUCED ANGIOGENESIS IMMUNE CELLS Annamaria Colao®, on behalf of NIKE
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e P venvicca Tumor microenvironment hasa relevantrole in
& et @) tumorigenesisand progressionof NETs through

Natural killers . . .
modulationofi npammat i on

ANTI- AND PRO-TUMOR ROLES:
-Modulate proliferation of cancer and stromal
cells

-Release of pro- or anti-inflammatory molecules
-Stimulate angiogenesis

-Facilitate tumor cell dissemination and

INFLAMMATORY
MEDIATORS

tumor immune evasion
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STAT3
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Fig. 1. Componentsof tumor microenvironmentand
their role in carcinogenesisand tumor progression
throughmodulationofi n pa mmat i on

-Modulate tumor cell growth

-Promote tumor cell invasion

-Stimulate angiogenesis
-Make tumor cells more resistant to apoptosis
in a p i ic infl, y TME
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Fig. 1. Schematic overview of the cross talk between tumor cells, fibroblasts, and endothelial cells occurring with-
in the TME. VEGF, vascular endothelial growth factor; a-SMA, a-smooth muscle actin; NET, neuroendocrine
tumor; PD-L1, programmed death-ligand 1; TGF-p, transforming growth factor p; FGF, fibroblast growth factor;
CTGF, connective tissue growth factor; CAF, cancer-associated fibroblast; PDGF, platelet-derived growth factor.

Neuroendocrinology 2019;109:83-99
The Tumor Microenvironment in
Neuroendocrine Tumors: Biology and
Therapeutic Implications

Mauro Cives Eleonora Pelle’ Davide Quaresmini Francesca Maria Rizzo
Marco Tucci  Franco Silvestris

Cancer-associated y b r o b | (EAFS),s
represent the major non-cancer cells
within the tumor stroma. They share
properties with y b r o bstinaukated by

I np ammaand seanete a variety of

cytokines and growth factors, promoting

fibrosis, tumor cell proliferation and

angiogenesis
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Gastroenteropancreatic neuroendocrine neoplasms and inflammation: A
complex cross-talk with relevant clinical implications

Giovanni Vitale™™*, Silvia Carra®, Francesco Ferrat’, Elia Guadagno®, Antongiulio Faggiano",
Annamaria Colao®, on behalf of NIKE

Tumor microenvironment hasa relevant role in
tumorigenesisand progressionof NETs through
modulationofi n pa mmat i on

Fig. 1. Component®f tumor microenvironmenandtheir
role in carcinogenesisand tumor progressionthrough
modulationofi npammat i on
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Annals of Translational Medicine, Vol 4, No 14 July 2016

Dual role of immune i ny | t amat i c

n p a mmaesponsey

- A well-regulated adaptive immune
responseis anti-tumorigenic

- An imbalance of the immune
system may cause chronic

I n p a mmuwith ia praroncogenic
environment.
CD4" T-reg

NKT type Il

N2 Neutrophil
Mast cell

CD8" T-reg

Tumor promoting immune cells

Figure 1 The role of inflammatory cells in the modulation of tumor growth. Most inflammatory cells can exhibit opposing properties when

they interact with tumor cells. This behavior is tumor-type and stage specific and also depends on the overall tamor microenvironment.

iNKT, invariant natural killer T cells (NKT type I); MDSC, myeloid-derived suppressor cells.
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Gastric NETs

Type | lesionscorrespondto the majority of gastric NETs
and they are associatedwith chronic atrophic gastritis,
either autoimmune-driven or as a consequence of
Helicobacter pylori infection.

In chronic atrophic gastritis, the destruction of the gastric
parietal cellsreducesthe production of hydrochloric acid,
promoting hypergastrinemia.

The gastrin excessstimulates enterochromaffin-like (ECL)
cells proliferation and favors the developmentof type |
gastric NET.

SchimmackS et al. LangenbecksArch Surg 2011
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From microbiota toward gastro-enteropancreatic neuroendocrine Vitale G., et al. Rev Endocr Metab Disord. 2020  Published online: 15 September 2020
neoplasms: Are we on the highway to hell?

Autoimmune etiolog

Helicobacter pylori }I Npbammat Ofr yemr espons e = HCL === - Gastina=ei -eECla | ¢

Helicobacter pylorii associatecatrophic gastritis. A completelossof oxyntic glandsis evident (A) (haematoxylin eosin 200x magnification) with
a linear (short arrow) and nodular (long arrow) ECL cell neuroendocrine hyperplasia (B) (immunohistochemistry Chromogranin A, 200 x
magnification, in an adjacentsectionof A).
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c an cer RlSk Aﬂer Pern i C| OUS AI‘I eml a |n the U s Elderly Clinical Gastroenterology and Hepatology 2015;13:2282-2289
- Gwen Murphy,” Sanford M. Dawsey,” Eric A. Engels,” Winnie Ricker," Ruth Parsons,’
Populatlon Arash Etemadi,” Shih-Wen Lin,” Christian C. Abnet,” and Neal D. Freedman®

Table 3. Odds Ratios and 95% Confidence Intervals for Stomach Cancer for Individuals With Pernicious Anemia in the
SEER-Medicare Data Set, by Subsite and Histologic Type

Individuals with

Cancer type Total pernicious anemia, % OR (95% CIy* P
Total stomach
Total 22,860 3.1 2.02 (1.84-2.22) <1.11 x 107'®
Adenocarcinoma 19,878 2.9 1.87 (1.69-2.07) <111 x 107'®
Carcinoid 554 15 11.43 (8.90-14.69) <1.11 x 1078
Non-Hodgkin lymphoma 2665 15 0.89 (0.65-1.22) .48

A population-based casecontrol study, comparing 1,138390 cancer caseswith 100,000 matched
individuals without cancer, showed that subjects with chronic atrophic gastritis associatedwith
perniciousanemiahaveas i g n i yincraasedrisky of type | gastric NETs



From microbiota toward gastro-enteropancreatic neuroendocrine Vitale G., et al. Rev Endocr Metab Disord. 2020  Published online: 15 September 2020
neoplasms: Are we on the highway to hell?
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Common cellular signalling pathwaysinvolved in GEP NETs and perturbated after Helicobacterpylori colonization.
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Risk Factors for Sporadic Pancreatic Endocrine Am ] Gastroenterol 2009; 104:3034-3041
Tu mOI’S' A Case_COﬂtro' Stu dy Of Pros peCt | Ve |y Gabriele Capurso, MD', Massimo Falconi, MD?, Francesco Panzuto, MD', Maria Rinzivillo, MD', Letizia Boninsegna, MDY, Rossella Bettini, MD?,

Eva | u ated Pat | ents Vito Corleto, MD', Piero Borgia, MD', Paolo Pederzoli, MD’, Aldo Scarpa, MD* and Gianfranco Delle Fave, MD'

Table 4. Risk factors adjusted for sex and age for sporadic
pancreatic endocrine tumors at the univariate logistic

regression analysis PancreaticNETs

Risk factor OR (95% CI) P value

Cigarette smoking (ever) 1.4 (0.9-2) 0.06 ) ) ..

20 Packyears R, H_|story of chronic pancreatitis and
Alcohol consumption 1.5(1-2.2) 0.03 dlabetes reSUIted to be Independent
>21 Drinks/week 48(2.7-9.1)  <0.00005 risk factors for the development of
History of diabetes 48(23-99) <0.00005 pancreatic NETS

Recent-onset diabetes (12 months) 455 (5.7-360)  0.0003

History of chronic pancreatitis 9.9 (1.9-52.1) 0.006

Family history of any cancer 23(1.6-3.3) <0.00005

(first degree)

PDAC family history (first degree) 36(1.3-10.2) 0.01

Hepatobiliary tumaors (first degree) 2.4 (1-5.5) 0.02

Cl, confidence interval; OR, odds ratio; PDAC, pancreatic ductal
adenocarcinoma.
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Diabetes, SmOking, Alcohol Use, and Family Neuroendocrinology 2015;101:133-142
History of Cancer as Risk Factors for Pancreatic sven-petter Haugvik*® Per Hedenstrom® Emilie Korsaeth Roberto Valente®
Neuroendocrine Tumors: A Systematic Review Alastair Hayes’ Darko Siuka9 Patrick Maisonneuve® Ivar Prydz Gladhaug®®

and Meta-AnaIysis Bjorn Lindkvist® Gabriele Capursod
First author Statistics for each study OR and 95% (I
OR  lower limit upperlimit Zvalue pvalue
Capurso 480 231 9.96 421 <0.01
Hassan 280 1.50 521 3.25 <0.01
Halfdanarson 191 130 2.80 331 <0.01
274 1.63 4.62 3.80 <0.01
[ [

0102 05 1 2 5 10

Fig. 2. Forest plot, summary OR, and 95% Cls for history of diabetes and risk of sporadic PNET. OR <1: risk of
sporadic PNET reduced. OR >1: risk of sporadic PNET increased. I> = 60.4%.

This meta-analysisshowedthat history of diabetesmellitus wasassociatedvith anincreased
risk of sporadic pancreatic NETs (pooledadjusted oddsratio 2.74,95% CI: 1.63/4.62)
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Table 2. Risk of small bowel cancer in inflammatory bowel disease: A nationwide population-

based cohort study

IBD Background Background
Cancer IBD population population SIR

cases Person-years Cases Person-years (95 %CI)
Crohn’s disease
Adenocarcinoma 22 241 620 830 131 046 352 14.38 (8.78-22.20)
NET 9 241 606 715 131044 629  6.83 (3.13-12.97)
Sarcoma 0 241 689 150 131 047 208 0 (exp. 0.28)
Ulcerative colitis
Adenocarcinoma 1 417 662 843 130 870 390 0.37 (0.01-2.07)
NET 6 417 600 716 130 868 635 2.63 (0.96-5.72)
Sarcoma 1 417 656 148 130 871 241 2.12 (0.05-11.79)

In these risk estimates, one case of ileocecal adenocarcinoma in CD was not included, due to

uncertainty of origin (colon or ileum)

Bojesenet al. Clin Gastroenterol Hepatol. 2017

Inflammatory bowel diseaseg(IBD) is a
group of inflammatory conditions of
the colon and small intestine, that
includes Cr o h miéease (CD) and
ulcerative colitis.

Data from population study and large
pathological and disease registry
suggest an association between IBD
and intestinal NETs.
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Enterochromaffin cell hyperplasia in the gut: Factors, mechanism and Life Sciences 239 (2019) 116886
ﬂlerapeutic Clues Hong-yan Qin®, Hoi Leong Xavier Wong", Kai-hong Zang‘, Xun Li®*"", Zhao-xiang Bian""

In rats enterochromaffin cells hyperplasia
was observed under the condition of
physiological stress, intestinal infection or
intestinali npammat i on

Fig. 1. Representative EC cells from the ileum and colon tissue of normal rats
and post-inflammatory irritable bowel syndrome (PI-IBS) rats. The chemical
agent TNBS was used to establish PI-IBS rat model, and the methods for model
induction was described in the published article (HY Qin et al. World J
Gastroenterol, 2012). Panel A and B were from ileum tissue (DAB staining, anti-
serotonin immunostaining); panel C and D were from proximal colon tissue
(silver staining).
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Antimicrobial
® peptides

P Mucins Mucosal Immunology. http://dx.doi.org/10.1016/B978-0-12-415847-4.00028-8
Copyright © 2015 Elsevier Inc. All rights reserved.

Enterocytes (EC)
M cells (MC)

Cup cells (CC)

The reason  why
ent er oc h rcalana
aneth cols (PC) Cryps (EEC) increasein case
I of i npammastnoto n
clear.

Enterochromaffin cells (EEC)

Goblet cells (GC)

FIGURE 1 Epithelial cells comprise seven different absorptive or secretory cell types. Enterocytes are devoted to absorption of food antigens,
M cells are scattered in the follicle-associated epithelium of Peyer’s patches and are the principal gateway of bacteria, cup and tuft cells have a still-unknown
function, goblet cells release mucins, Paneth cells release antimicrobial peptides. Enterochromaffin cells are considered to be the first “sensors™ of the
luminal content.

It was supposed that enterochromaffin cells with their capacity of antigen
internalization, could represent a relevant sensor for the mucosa during
I npammati on
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Am J Physiol Gastrointest Liver Physiol 2020Aug 26. doi: 10.1152ajpgi.00278202Q

An active reserve ISC model
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A subsetof e nt e r o ¢ haells coatributes to regeneration of the intestinal
epithelium during inflammation and maintains intestinal stemcell homeostasis
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Int. ). Cancer: 139, 535-542 (2016)
Table 3. NET prevalence in colonic resections during a 20-year period displayed for different subgroups

Multivariate analysis
(final binary logistic
regression model;

NET prevalence in colonic resections (%)

Variable IBD Diverticulitis Ischemia odds ratio, 95% Cl) . . .
Disease type The increasedrisk of NET in
. IBD 0.310 n/a n/a 1.00 IBD may be attributed to
o Diverticulitis n/a 0.156 n/a 5.52 (3.47-8.78) incidental y ndiin wsection
e Ischemia n/a n/a 0.385 1.97 (1.09-3.58) specimens

Gender

e Female 0.373 0.153 0.456 1.00 ThIS iS Supported by the IOwer
e Male 0.230 0.160 0.323 0.86 (0.59-1.25) . .
Ty colonic NET prevalence in
o UC 0.414 n/a n/a n/a multivariate analysis for IBD
. CD 0.243 n/a n/a patients with a resection
. IC 0.769 n/a n/a compared to diverticulitis and
Age at colonic resection ischemia patients with a
e <50 years 0.266 0.292 0.244 1.00 I’eseCtIOI’l

e 50-70 years 0.411 0.136 0.513 1.62 (1.03-2.54)

e =70 years 0.391 0.127 0.335 1.63 (0.97-2.73)

Colonic resection type

e |leocecal resection 0.414 5.250 1.122 1.00

¢ Rectosigmoid resection 0.145 0.029 0.171 0.10 (0.06-0.18)

¢ Partial colonic resection 0.567 0.172 0.176 0.01 (0.01-0.02)

o Total colonic resection 0.205 0.952 0.606 0.32 (0.17-0.61)

IBD, inflammatory bowel disease; NET, neuroendocrine tumor; Cl confidence interval; n/a, not applicable; n, number.
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Associations between aspirin use and  swc cancer @01 18288
the risk of cancers: a meta-analysis of
observational studies

Yan Qiao'", Tingting Yang®', Yong Gan', Wenzhen Li', Chao Wang', Yanhong Gong'™ and Zuxun Lu'

A recent metaanalysis of observational studies provides additional
evidencefor alink betweeni n p a mmand intestinal NETSs.

This study reported that aspirin use was associatedwith asi gni y can
decreasein the risk of severaltumors, including small intestinal NETs
(RR =0.17,95% CI: 0.05/ 0.58)
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Endocrine-Related Cancer
- - - (2018) 25, 339-350
Inflam matlon and PD-L1 expreSSIon ln pUImonary Atsuko Kasajima'?, Yuichi Ishikawa3, Ayaka Iwata?, Katja Steiger', Naomi Oka24, Hirotaka Ishida2,

Akira Sakurada$, Hiroyoshi Suzuki4, Toru Kameya$, Bjérn Konukiewitz), Giinter Kldppel', Yoshinori Okadas,

ne u roen docrin e tu mo rs Hironobu Sasano? and Wilko Weichert'”

In support of a role of i n p a mmant tunson development and progression, several studies
recognizedi n p a mmaion@ankeys asindependentprognostic markers in patientswith NETs
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In  neuroendocrine lung carcinomas tumor-associated inflammation (based on lymphocytes,
macrophagesand granulocytesin the tumor area) correlated with prolongedsurvival
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Cumulative survival in patients with normal versus elevated CRP levels
J Clin Endocrinol Metab, March 2016, 101(3):937-944

CRP [mg/l]
] i) C-Reactive Protein as a New Prognostic Factor for
[i=3 counared Survival in Patients With Pancreatic Neuroendocrine
Neoplasia
el Dominik Wiese, Katharina Kampe, Jens Waldmann, Anna E. Heverhagen,
Detlef K. Bartsch, and Volker Fendrich
_§ 0,6+
2
a
2
3
E
3 04 22
C reactive protein (CRP) is an independent
' ) prognostic marker in patientswith pancreaticNETSs
0,0
l; 20100 40]00 GII‘M :o‘no 101;00
Survival [days]
Figure 1. Kaplan-Meier analysis of cumulative OS in patients with normal (<5 mg/L) and elevated (=5 mg/L) CRP levels; patients still alive at latest

follow-up are censored after their respective time of survival
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P i I f i fl i b d CURRENT
rognostic value of inflammation-base . ) NCOLOGY
. . Curr Oncol. 2019 Feb;26(1):e30-e38
markers in advanced or metastatic '
. . .
neuroendocrine tumours J. Zou php,* Q. Li Mp,* F. Kou mp,* Y. Zhu mp,* M. Lu mp,* J. Li ms,* Z. Lu mp,* and L. Shen mp*
Survival Functions
TABLE 1 Systemic inflammation—based prognostic scores B
Marker Score 1.0 —1 hs-Pl=1
-7 hs-Pl=2
High-sensitivity inflammation-based Glasgow o — hs-PI=3
Prognostic Score
High-sensitivity CRP <3 mg/L and albumin =35 g/L 0
High-sensitivity CRP <3 mg/L and albumin <35 g/L 1 0.87
High-sensitivity CRP =3 mg/L and albumin =35 g/L 1 =
High-sensitivity CRP =3 mg/L and albumin <35 g/L 2 '—':
Neutrophil lymphocyte ratio E
Neutrophil:lymphocyte ratio <2.8 1 = o
Neutrophil:lymphocyte ratio =2.8 2 E‘ +
Platelet lymphocyte ratio j
Platelet:lymphocyte ratio <144 1 = e
= 0.4
Platelet:lymphocyte ratio =144 2 w2
High-sensitivity inflammation-based prognostic index g I ]
High-sensitivity CRP <3 mg/L and WBC count <11x10%L 0 o I *E e
High-sensitivity CRP =3 mg/L and WBC count <11x10%L 1 0. - _I 3-4:
High-sensitivity CRP <3 mg/L and WBC count 211x10%L 1 | R B +
High-sensitivity CRP 23 mg/L and WBC count 211x10%L 2 -
Prognostic nutritional index :
Albumin (g/L) + (5 x total lymphocyte count x 10%L) 245 0 0.0
Albumin (g/L) + (5 x total lymphocyte count x 10%L) <45 1 T T T T
.00 20.00 40.00 60.00

CRP = C-reactive protein; WBC = white blood cell.
Owerall survival (months)
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E n =165
Lymphocyte-to-monocyte ratio (LMR) was an

100.% independentpredictor for relapsefree survival
(RFS)in pancreatic NETs

©
2
a
=35
[7)]
t 504
§ ~= LMR £5.0
= P=0.007
o HR, 0.24 === LR >0
95% Cl, 0.09-0.63
0 L] L] 1
0 50 100 150
Relapse-free survival (months)
No. at risk
LMR<5.0 82 30 12 0

LMR>5.0 83 40 10 0
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Role of Tumor-Associated Macrophages in the cin cancer Res; 25® apri 5, 2019 SN
- o= " - inica
Cllnlcal Course Of Pancreatlc Neuroendocrlne Lei Cai'?, Theodoros Michelakos', Vikram Deshpande?, Kshitij S. Arora®, Teppei Yamada', Cancer

David T. T\'ng", Marty S. Taylorlj Carlos Fernandez-del Castillo', Andrew L. Warshaw', Research

Tu mors (Pa nN ETS) Keith D. Lillemoe', Soldano Ferrone', and Cristina R. Ferrone'
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= i
0.8 b I TAMs: Medium and Low ] 0.6 = -
lL, ’ Intratumoral CD8* T cells: High
[ | [
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3 067 - £ 06
3 1 3 Intratumoral CD8* T cells: Mediumand Low
c [
2 TAMSs: High 2
2 044 S 04
8 3
o o
0.24 0.2+
P <0.05 P=0.05
0 50 100 150 200 Number at risk 0 50 100 150 200
Number at risk Disease-free survival (months) Intratumoral CD8* T cells Disease-free survival (months)
TAMs (Medium and Low) 68 39 16 1 0 (Medium and Low) 69 3 14 ! 0
TAMs (High) 33 " 4 1 0 Intratumoral CD&* T cells (High) 32 17 6 1 0

Low tumor-associatedmacrophage (TAM) and high intratumoral CD8+ T-celli ny | t wast i on
associatedvith prolongeddiseasefree and/or diseases p e csurwval.
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Chen et al. Journal of Biomedical Science (2019) 26:78 Bone Int. ]. Mol. Sci. 2018, 19, 1393;
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Zou, Nature Reviews Cancer 2005



INTERNACIONAL GETNE

XVI SYMPOSIUM
XVI INTERNATIONAL SYMPOSIUM GETNE | VIRTUAL EDITION

The role of inflammation in the developmentand progressionof NETs hasrelevant therapeutic implications.

Type | Interferons
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Cross-presentation (,.’ Direct antiviral/antitumor activity
T cell activation ability \‘, ~— Inhibit proliferation
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Expansion
differentiation
cytolytic function

" Prevent death

Trends in Immunclogy, August 2017, Vol. 38, No. 8

Immune Checkpoint Inhibitors
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American Journal of Clinical Dermatology (2019) 20:391-407
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Gastroenteropancreatic neuroendocrine neoplasms and inflammation: A
complex cross-talk with relevant clinical implications

b,

Giovanni Vitale™™*, Silvia Carra®, Francesco Ferrai’, Elia Guadagno®, Antongiulio Faggiano",
Annamaria Colao®, on behalf of NIKE

Table 1
Ongoing clinical trials of PD-1/PD-L1 or CTLA-4 checkpoint inhibitors in gastroenteropancreatic (GEP) neuroendocrine neoplasms (NENs).

Critical Reviews in Oncology / Hematology 146 (2020) 102840

Study Phase Drug Status Clinicaltrials.gov identifier
Open-label study in patients with metastatic_high grade NENs 2 Pembrolizumab Recruiting NCT02939651
Recurrent high grade neuroendocrine carcinoma 2 Pembrolizumab Active NCT03190213
Chemotherapy naive patients with metastatic or unresectable high grade GEP or lung (excluding small cell) neuroendocrine 2 Pembrolizumab + cisplatin or carboplatin + Not yet recruiting NCT03901378
carcinoma etoposide
High grade neuroendocrine carcinomas 2 Pembrolizumab alone or Pembrolizumab + Recruiting NCT03136055
Irinotecan/Paclitaxel
Advanced GEP NENs 1/2 Pembrolizumab + Lanreotide depot 90mg Recruiting NCT03043664
Open-label study in patients with advanced or metastatic, well-differentiated, non-functional NENs of pancreatic, 2 PDRO01 Active NCT02955069
gastrointestinal, or thoracic origin or poorly-differentiated GEP neuroendocrine carcinoma, that have progressed on prior
treatment.
Advanced NENs following failure of first-line 1 JS001 Recruiting NCT03167853
Open-label, single arm study of Nivolumab in combination with Ipilimumab in subjects with advanced NENs 2 Nivolumab + Ipilimumab Recruiting NCT03420521
A GCO trial exploring the efficacy and safety of Nivolumab monotherapy or Nivolumab plus Ipilimumab in pre-treated 2 Nivolumab + /- Ipilimumab Recruiting NCT03591731
patients with advanced, refractory pulmonary or GEP poorly differentiated neuroendocrine tumors
Gastrointestinal, neuro-endocrine and gynaecological cancers 2 Ipilimumab + Nivolumab Recruiting NCT02923934
Recurrent/refractory small-cell lung cancer and advanced neuroendocrine tumors 2 Nivolumab + Temozolomide Recruiting NCT03728361
Advanced GEP and pulmonary NENs 2 Durvalumab + Tremelimumab Recruiting NCT03095274
Unresectable/metastatic, progressive grade 2-3 NENs 2 Avelumab Recruiting NCT03278379
Advanced, metastatic high grade neuroendocrine carcinomas (NEC G3) in progression after first line chemotherapy 2 Avelumab Recruiting NCT03352934
Unresectable/metastatic, progressive, poorly differentiated grade 3 neuroendocrine carcinomas 1/2 Avelumab Recruiting NCT03278405
Metastatic GEP neuroendocrine carcinoma (NEC G3) as second-line treatment after failing to etoposide + cisplatin: 2 Avelumab Recruiting NCT03147404

integration of genomic analysis to identify predictive molecular subtypes
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