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Neuroendocrine Neoplasms (NEN)

Classifications of NEN
1963 Williams & Sandler
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Factors with impact on prognosis: WHO 2000
Proliferation activity, Primary tumor site etc. WHO 2010




Somatic Mutations in pNET vs.
Adenocarcinoma of the pancreas

- wawwesciencemag.org  SCIENCE  VOL 331 4 MARCH 2011

DAXX/ATRX, MEN1, and mTOR
Pathway Genes Are Frequently Altered
in Pancreatic Neuroendocrine Tumors

Yuchen Jiao,"* Chanjuan $hi,”* Barish H. Edil,* Roeland F. de Wilde,” David 5. Klimstra,”
Anirban Maitra,® Richard D. Schulick,? Laura H. Tang,” Christopher L. Wolfgang,?

Michael A Choti,* Victor E. Velculesew,” Luis A, Diaz Ir.,”"® Berl Vogelstein,” Kenneth W. Kinzler, 't
Ralph H. Hruban,’t Mickolas Papadopoulos™t

s 5PTEN (6%)
- 1 PI3KCA (1%)

Genes" PanNET  ppyc?
MENI 440, 0% s 6TSC2 (8%)
DAXX, ATRY 43% 0%
Genes in mTOR. pathway 132 0.80% 8/12 mutatlons —
TP53 3% 85%
ERAS 0% 100% missense
CDEN24 0% 2% (functional relevance
TGFBRI, SMAD3, SMADd 0% 38% unknown)

Autophagy Cell growth

MTOR Pathway Mutations- no Genotype/ Phenotype Correlations
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Prognostic impact of grading & staging
(n=926 Patients)

TNM Staging of Neoplasms of the Endocrine Pancreas: Results
From a Large International Cohort Study

G. Rindi, M. Falconi, C. Klersy, L. Albarello, L. Boninsegna, M. W. Buchler, C. Capella, M. Caplin, A. Couvelard, C. Doglioni,
G. Delle Fave, L. Fischer, G. Fusai, W. W. de Herder, H. Jann, P. Komminoth, R. R. de Krijger, S. La Rosa, T. V. Luong, U. Pape,
A. Perren, P. Ruszniewski, A. Scarpa, A. Schmitt, E. Solcia, B. Wiedenmann
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Therapeutic options in advanced NET
GGG EGEE e

B | oco-regional and ablative procedures incl. liver surgery
B Somatostatin analogs

m Interferon-alpha

B Systemic chemotherapy

B Molecular-targeted therapies

B Peptide-Receptor Radionuclide Therapy (PRRT)
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Evidence-based antiproliferative drug
treatment in pancreatic NET

Everolimus in
progressive pNET
RADIANT-3

Lanreotide
Autogel in GEP-
Sunitinib in NET & CUP

- Ki67 up to 10%)
rogressiv (
P ogleS_lf < CLARINET

Streptozocin
chemotherapy
in pNET

Level-1 evidence from phase III randomised controlled trials

Caplin M et al., NEJM 2014, Rinke A et al., J Clin Oncol 2009, Blumenthal G, et al. Oncologist 2012, Yao et al., NEJM 2011, Raymond et al. NEJM 2011
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51 yr old patient

B Surgeon, active
m 02/13 first consultation at Charité University Clinic

m Medical history: increasing abdominal pain for several
months, dark stools, no weight loss

m Ultrasonography: multiple liver lesions

m Liver biopsy: Well differentiated Neuroendocrine Tumor

= Immunhistochemistry: Synaptophysin +++, CgA+, Panzytokeratin +,
Zytokeratin 8+,VMAT 2 +, Serotonin +, SSTR-2A >90%, ISLET-1+;
MiB-1 15-20% (NET G2).

= Negative: Gastrin, Glucagon, Somatostatin, Pancreatic Polypeptide,
Calcitonin

m Therapy: none
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51 year old patient with pancreatic NET

02/13
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Pancreatic NET G2

Tumor infiltration
In the portal vein
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How would you treat this patient?

o Surgery of the primary tumor +/- Transarterial embolisation
o Somatostatin analogs

o Everolimus

o Sunitinib

o Systemic chemotherapy

o Peptide receptor radionuclide therapy (PRRT)
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Additional diagnostics

Laboratory values 111Tn Octreoscan

ALT 60U/1 (<40)
AST 56 U/l (<50)
gGT 91 (<60)

NSE 92 ug/l (<15.2)

Chromogranin A 345 ug/l (NR<150)
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Streptozocin based chemotherapy
02/13 -01/14

STZ 0.5 g/m?2 days 1-5
5-FU 400 mg/m2 days 1-5 q 6 weeks
(Moertel)

Partial Remission of primary + LM



Pancreatic NET - Follow-up

What is your 2nd line therapy?

- Temozolomide/Capecitabine ?
- Rechallenge STZ/5-FU ?
- Everolimus or Sunitinib?




Pancreatic NET - Follow-up 12/14

FDG PET Ga-68 DOTATOC
PET/CT .
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Pancreatic NET - Follow-up

07/15 10/15

Everolimus 10 mg/d ongoing @ o= == = - >
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Everolimus side effects

B Sudden fatigue + severe 10 weeks after onset of EVE
Hypophosphataemia Phosphate supplementation
m Diabetes mellitus 3 wks after onset of EVE;

started on metformin,

m Hypercholesterolemia 3-4 weeks after onset of EVE
350-400 mg/dl Statin started
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Impact of PCT with SSA
on treatment Guidelines (NCCN 2015)

Mational

S NCCN Comprehensive  NCCN Guidelines Version 1.2015 NCI;:N Guidrle.tlinesll}cti:?x —
Cancer ; eurcendocrine TOC
Normorke Neuroendocrine Tumors of the Pancreas D: .

MANAGEMENT OF LOCOREGIONAL UNRESECTABLE DISEASE AND/OR DISTANT METASTASES®

Clinically significant
progressive disease,
see below

If complete resection

ah et — Resect metastases + primary! ——»
possible®

* Observe with markers an
scans every 3—12 mo

* Consider treatment with
octreotide™¥ or lanreotide¥

Locoregional
unresectable disease
and/lor

Distant metastases

Asymptomatic, low
tumor burden, and | —=
stable disease

Clinically significant
progressivesdi
belo

Consider octreotide®” or lanreoti

not already receiving
and/or )
* Everolimus! {10 mg/d)
Symptomatic or .
or Manage clinically significant * Sunitinib! {37.5 mg/d)
Clinically significant symptoms as appropriate or .
tumor burden — | (PanNET-1. PanNET-2, + Cytotoxic chemotherapy!
or PanMNET-3, PanNET-4, and or
Clinically significant PanNET-5) * Hepatic regional therapy (ie, arterial

progressive disease embolization, chemoembolization,
radioembolization [category 2B])
or

* Cytoreductive surgery/ablative

therapy™ (category 2B)

=See Surgical Principles for Management of Neuroendocrine Tumors (NE-C.
ISee Principles of Systemic Anti-Tumor Therapy (NE-D}.

Pan-NET-7
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69% ORR
45% ORR

5% ORR

Antiproliferative therapies in pNET
Results from prospective randomized trials

STREPTOZOTOCIN-BASED CT

SUNITINIB
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Sunitinib 86
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Hazard ratio, 0.42 (95% Cl, 0.26—0.66)
P<0.001

9% ORR

Sunitinib
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EVEROLIMUS

LANREOTIDE

B Progression

Probability of Progression-free
Survival (%)

100

-free Survival, Adjudicated Central Review

Kaplan-Meier median
Everolimus, 11.4 mo
Placebo, 5.4 mo

Hazard ratio, 0.34 (95% Cl, 0.26-0.44)
P<0.001 by one-sided log-rank test

Everolimus

Placebo

uv Censoring times
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1004——
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280
7O
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40 4 Lanreotide Autogel 120 mg
18 events / 42 patients
30 q median, not reached
20 o
Placebo
10 4 21 ewvents / 49 patients
o median, 12.1 months [95%: Cl: 9.4, 18.3]
T T T T T T 1
o 3 =] 9 12 18 24 27

PNETs (n=91)

Lanreotide Autogel vs. placebo

P=0.0637 HR-0.58 [95% Cl: 0.32, 1.04] 1% ORR

Time (months)

CHARITE (CAMPUS VIRCHOW-KLINIKUM

Moertel et al, NEJM 1992; Raymod E, NEJM 2011; Yao JC, NEJM 2011; Caplin M, NEJM 2014



Sequencing mTORIi (SEQTOR)
Everolimus - STZ/5-FU (ENETS)

Course 1 Interval Course 2
Arm A: Everolimus Progression Everolimus
(10 mg/ d) (10 mg/ d)
Arm B: STZ-5FU STZ/5-FU
(Moertel or Uppsala) (Moertel or Uppsala)

Spanish GTE; supported by ENETS;
Study Lead: Ramon Salazar, Barcelona
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Temozolomide based chemotherapy
in advanced pancreatic NEN

—

Study Typeofstudy  Regimen Number of Patients CR/PR, SD, TTPor
patients with pretreated with % %  PES,
pNENs/ chemotherapy, months
number of total %

NEN patients

Kulke et al. [45], phase II TMZ 150 mg/m?/d, d1-7 and d15-21 11/29 45 4/21 68 NA

2006 thalidomide 50-400 mg/d, d1-30, g4wk

Ekeblad et al. [34], retrospective ~TMZ monotherapy 200 mg/m?, d1-5, 12/36 94 0/14 54 TTP:7

2007 O

Strosberg et al. [15], 0/70 27 PFS: 18

2011

Welin etal.[1e], Most studies are retrospective 238 PES:S

2011

I[icgilggrli;nouetal. TEM +/ o CAP or BEV o 57 21 TTP:36

Chan et al. [47], 65 PFS: 14

2012
Claringbold et al. O R R 14' 70% /38 38  PES: 31
[60], 2012
PFS or TTP: 5-36 mo.

Chan et al. [51], 740 53 PFS:15
2013 _
Fine et al. [53], retrospective  CAP 600 mg x2/d, d1-14 10/18 61 5/55 22 PFS: 14
2013 TMZ 150-200 mg/m?:2/d, d10-14,

gqawk
Saif et al. [56], retrospective  CAP 1,000 mg x2/d, d1-14 717 57 0/42 28 PFS:12
2013 TMZ 200 mg/m? :2/d, d10-14, g4wk
Peixoto etal. [59], retrospective CAP 1,500 mg/m?/d, d1-14 14/29 48 NA NA PES:5
2014 TMZ 200 mg/m?/d, d10-14, q4wk

A

Koumarianou et al, Neuroendocrinology 2015;101:274-288



Parameters with impact on decision making

= SSTR status

=  Growth velocity
=  Grading

= Tumor burden
= Functionality

= Extrahepatic disease
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Updated ENETS Guidelines 2016
Advanced pancreatic NET

Advanced
loco-
regional
disease or
distant
metastases

Functional >
Activity

Complete

resection if
feasible —
(61/G2)

Non-functional
(G1, low G25,
low tumor
burden, SD or
initial diagnosis,
no symptoms

Mon-functional

(G2, high tumor |—=

burden, and/or

PD ar
symptoms)

NECGE:.
MEN G3

NEI'G3>

Refractory
syndrome

Diazoxide (insulinoma) —_— | Consider Debulking surgery of LM (Fig 1)
PPl (gastrinoma)

Octreotide or Lanreotide®
or IFN —alpha 2b (if SSTR-)

Consider loco-regional*®/ablative therapies (Fig 1)
5 |or S5A dose increase

or add-on IFN-alpha 2b (if not already receiving)

or Everolimus (insulinoma)

Resect primary or PRRT

and metastases (Fig 1)

Everolimus ar Sunitinib

Lanreotide (Octreotide) or Cytotoxic chemotherapy®

or or loco-regional therapies®
PD—> g P
- > PD=> | pRRT**
Watch & Wait or Lanreotide (Octreotide) or
(if prior Watch & Wait) Ind line
CTX
) or
Cytotoxic Everolimus Clinical
Chemgtherapwﬁ — PD=> | or Sunitinib | PD “ trial
Cisplatin® + COLFOX
Etoposide . or
STZ/5-EU FOLFIRI or
or TEM/CAP Clinical trial
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Natural tumor biology of advanced NET:
Factors with impact on decision making

Therapeutic Options

N
Tumor
SSA/ burden
IFN (sstr-)

Watch & wait Growth
or SSA velocity
stable slowly growing fast growing

Ki67 < 2% Ki67 <10% Ki67 >20%

Grading (Ki67)

Others: Functionality, Symptoms, SSTR expression profiles, side

effects, safety, accessability/ approval of drugs, primary site

(CHARITE (CAMPUS VIRCHOW-KLINIKUM



Thank You !
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