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SJUunmet needs"

® Neue Therapieoptionen nach Versagen auf Standard-
therapien

® Neue Optionen bei Patienten mit schlechter Prognose
(NEN G3)

B Sequentieller Einsatz der Systemtherapien (was zuerst,
was zuletzt?)

B Optimierung der Syndromkontrolle beil Karzinoid-Syndrom
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m Pradiktive Biomarker !



Aktuelle Klinische Studien

B SSTR- gekoppelte Therapien
m Komparative Studien mit etablierten Therapien

B Neue Tyrosinkinaseinhibitoren bei NET

B Immuntherapien

m Komparative Studien bei NEN G3
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TELEFIRST study: Lanreotide AG with/ without
Telotristat Ethyl in carcinoid syndrome

Phase 3 trial
p— Telotristat Ethyl
R 250 mg TID
» Highly functioning A +Lanreotide AG
carcinoid syndrome N 120 mg q 4 wks
» Advanced NET D
* Histologically proven NET E)/I
* No prior SSA | .
. Lanreotide AG
E 120 mg q 4 wks
- + PLBTID

Primary endpoint: daily bowel movement frequency in 12 weeks

Secondary endpoints: RR, OS, safety, biochemical response, biomarker evaluation

Study lead ] Valle, UK; Sponsor IPSEN




CLARINET forte
Open label, non-comparative, international Phase Il Study

Evaluation of the antiproliferative effect of Lanreotide Autogel 120 mg
every 2 weeks in patients with progressive GEP- NET
on Lanreotide standard dose

Study closed
End of Feb 2019

100 Patients with
* pPNET or Midgut NET

« G1/G2 (Ki67 < 20%) [ LAN AG 120 mg } Therapy

. until
. Functlonal and non- g 2 Weeks progression
functional NET

* Progression on LAN
120 mg/ 4 weeks

Primary endpoint: median PFS (central reading)
Secondary endpoints: TTP, OS, ORR, DCR, Symptoms, QolL, PK, Safety

Study lead in Germany and Europe: M Pavel; Sponsor IPSEN



177Lu-OPS201 Phase 1/2 Trial — TIP

« 177Lu-OPS201 is a radiolabeled SSTR2-selective antagonist

« Trial examining safety and efficacy of 177Lu-OPS201 PRRT started in early
2017

Primary end point:

"Lu-OPS201 at 4.5 GBq safety and tolerability
(3 cycles)

Patients with advanced
G1/G2, SSTR-positive,
GEP or lung NET;
progressive disease

177 4-OPS201 at 45 GBq or Secondary end points:
177 u-OPS201 activity not evoking DLT biodistribution and PK

(3 cycles) (maximal uptake, AUC,
terminal half life); radiation
dosimetry; preliminary

177Lu-OPS201 escalated to <7.4 efficacy (tumor response,
GBq PFS); QOL

within 6 months

despite antitumor
therapy (ne30) —>
(N=45)

(3 cycles)
dependent on phase A
safety/dosimetry

DLT, dose limiting toxicity. Clinicaltrials.gov identifier NCT02592707

Nicolas G, et al. Peptide Receptor Radionuclide Therapy (PRRT) with a Somatostatin Receptor (SSTR) Antagonist in Patients with SSTR-
Positive, Progressive Neuroendocrine Tumours (NETS): A Phase I/ll Open-Label Trial to Evaluate the Safety and Preliminary Efficacy of 177Lu-O.
ENETS 2017 Symposium; Barcelona, Spain. Abstract N12.
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Komparative Studien mit
etablierten Therapien

SEQTOR Trial in Pan-NET:

Everolimus vs. STZ/5-FU
followed by cross-
over upon progression

w Biomarker studies

PRRT- Studies:

OCCLURANDOM (Pan-NET):
PRRT vs. Sunitinib

COMPETE (GEP-NET):
PRRT vs. Everolimus

CONTROL NETS: PPRT +
CAPTEM vs. CAPTEM or PRRT
alone in Gl and Pan-NET

-




ABX-CRO

e COMPETE Phase 3 Study:

177Lu-Edotreotide vs. Everolimus in GEP-NET

Treatment & Assessments - 24 months

177_u-Edotreotide Arm

4 cycles of 7.5 GBq '""Lu-Edotreotide every 3 months*

Dose 1 Dose 2 Dose 3 Dose 4
Month O Month 3 Month 6 Month 9

* unless diagnosis of progression or EOS
*+ until diagnosis of progression or EOS
#%% Or until diagnosis of progression, whichever is earlier

Fig. 3: Medication administration plan: "’Lu-Edotreotide vs. Everolimus.

30-35 Centers (Australia, Europe, USA, RSA), 300 patients;

Randomized 2:1 Universitatsklinikum

Sponsor: ITM Solucin Erlangen

Pl: Richard Baum, Bad Berka, Germany




Anti-angiogenic drugs used in NET

Angiogenesis inhibitor Type of agent Targets

Bevacizumab Humanized antibody VEGFA

Sunitinib Small-molecule TK] VEGFR1 and VEGFR2, PDGFR, KIT and
FLT3

Sorafenib Small-molecule TK] VEGFR2 and VEGFRS3, Raf, PDGFR, KIT
and RET

Pazopanib Small-molecule TKI VEGFR1, VEGFR2, VEGFR3

Vatalanib Small-molecule TKI \léﬁ_GFRl, VEGFRZ, VEGFRS, PDGER,

Vandetanib Small-molecule TKI VEGFR2, EGFR, FGFR1, RET

Motesanib Small-molecule TKI \I(/E_GFRL VEGFR2, VEGFRS, PDGFR,

AXxitinib Small-molecule TKI VEGFR1, VEGFR2, VEGFR3, PDGFR

Source for all data US National Cancer Institute.

EGFR, epidermal growth factor receptor; FGFR1, fibroblast growth factor receptor




Evolving novel tyrosine kinase inhibitors -
do they promise more?

PDGRF  ( Axitinib

:

Nintedanib

( sulfatinib

Lenvatinib

( cabozantinib

oe

Ziv Aflibercept

Pathway Drug Mechanism of action Study
VEGFR Ramucirumab + SSA VEGFR-2 antagonist Phase Il in carcinoids
FGFR

VEGFR1-3, PDGFR-R, c-Klt | phase II/ Ill in carcinoids

VEGFR1-3, FGFR 1-3
PDGFR a-/ B-inhibitor

Phase Il in carcinoids / NEN

-

ase lll in pNET,
ase |l in carcinoids

Results: ENETS 2017 I

(&

ITITITIOTUUT |

-

-
-

Results: ESMO 2018}hase Ilin pNET/ GI NET

Results: ASCO GI 2017 }e Il in pNET, carcinoids

-

VEGF-A, VEGF-B, and Phase Il in carcinoids
PLGF trapping

www.clinicaltrials.gov




AXINET trial: Phase llI-1ll double-blind randomized trial of
Octreotide LAR plus Axitinib vs Octreotide LAR plus Placebo in
pts with advanced G1-2 non-pancreatic NETS

N=253

» Well differentiated
non-pancreatic NETs
(G1-2 Carcinoids)

* Clinical and/ or
radiological disease
progression within last

12 months

« ECOG PS0-1

* Age>18 years

* < 2 prior anti-
neoplastic systemic
treatment lines other
than SSA or IFN

Primary endpoint: PFS

Secondary endpoints: RR, OS, safety, biochemical response, biomarker evaluation

Pl: Dr. Rocio Garcia-Carbonero, Madrid, Spain Sponsor: GETNE

[mN—gooz>m}

VEGFR1-3,
PDGFR-[3, c-Klt

AXITINIB +

Octreotide LAR

PLACEBO +
Octreotide LAR




CABINET Trial:
Phase III Study of Cabozantinib Versus Placebo in Patients
With Advanced NETs After Progression on Everolimus

N =395 pts

* Well- or moderately-differentiated

neuroendocrine tumors of Cabozantinib 60
pancreatic and non-pancreatic* mg/day
origin

* Target lesions must have shown R

disease progression within 6 months

* Patient must have failed at least
one prior systemic therapy that
included everolimus

Primary endpoint: Progression Free Survival by ICR

* Includes intermediate Grade Lung Estimated Primary Completion Date: Jan 2021

Neuroendocrine Neoplasm, Low Grade Lung
Neuroendocrine Neoplasm, Lung Atypical
Carcinoid Tumor, Lung Carcinoid Tumor

Universitatsklinikum
Erlangen

Pl Dr. Jennifer Chan. National Cancer Institute. NCT03375320



SANET-p and SANET-ep Phase 3 Trials:

Phase III Studies of Surufatinib in Advancec

Extrapancreatic NETs and pancreatic NETs [GCLS

Extrapancreatic NET; n = 273 pts

G1 or G2 advanced extrapancreatic NETs with
origins including, but not limited to, the lung,
thymus, the gastrointestinal tract and unknown
origin

No more than two prior systemic treatments
Radiological documentation of disease
progression within 12 mo. prior to randomization

Pancreatic NET; n = 195 pts

G1 or G2 advanced pancreatic NETs

No more than two prior systemic treatments incl.
SSA, IFN, PRRT, CTx, mTORIi

Radiological documentation of progression of
disease within 12 mo. prior to randomization

Primary endpoint: Progression Free Survival

FGFR-1, and
CSF1R*

Surufatinib 300 mg/day

Placebo

Surufatinib 300 mg/day

Placebo

*colony-stimulating factor 1 receptor

Hutchison China MediTech Limited (“Chi-Med”) . NCT02588170



Lenvatinib in nheuroendocrine tumors
G1/G2 (TALENT phase 2 study) PGSt

GI NETs, n=54

after progression on SSA
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t Response RECIST 1.1
= CR
= PR
SD

-50

ORR 18.5%

Maximum change from baseline (%

-100
|

PFS 15.4 mo

Capdevila et al ESMO Annual Meeting 2018; Capdevila et al ENETS 2019
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after progression on atargeted drug

Best Response RECIST 1.1
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SD
= Pp

ORR 40.4 %

PFS 15.8 mo




Adverse events and dose reductions

Pancreatic NETs

Gastrointestinal NETs

(n=55)

Dose modifications Pts (%)

(n=56)

Dose reduction/interruption 47 (88.6%) 21 (91.1%)
Definitive drug interruption due to side effects 6 (10.9%) 10 (17.8%)
Total number of adverse events (%)
Grade 1/2 894 (90.7%) 862 (89.8%)
Grade 3 85 (8.6%) 92 (9.6%)
Grade 4 5(0.5%) 6 (0.6%)
Grade 5 "

ﬂséfi?;ﬁn;f;sented grade 5 toxicity: Acute renal insuffic P h as e 3 t r I al I S W a.r ran ted I

Capdevila et al, ESMO Annual Meeting 2018

Universitatsklinikum
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A multicenter single-arm pilot study of
ramucirumab in combination with
dacarbazine in patients with progressive
metastatic pancreatic neuroendocrine
tumors
(RamuNet)

Patrick Michl, Sebastian Krug
Klinik far Innere Medizin |
Martin-Luther-Universitat Halle-Wittenberg



Background

VEGF Ligands 0 O D - U '7 Bevacizumab

_ Afli t
o VEGFR-2/KDR ercep

VEGFR-1/FIt 1

\ Y ’ l Tyrosine Kinase

Proliferation
Migration
Angiogenesis
Survival

» VEGFR2 expressed in endothelial cells, tumor cells,
macrophages

» VEGFR2 highly expressed in NEN tissues Silva SR et al. 2011



Study flow chart

Screening Restaging Restaging
Patients l l l PR or SD:
with DTIC 650 mg/m?2 g4w combination Tx until
progressive PD / tox
PquET ¢ ¢ ' ' ' ' > PR or SD with tox:
without tttttttttt t 1t pricorram mono
A ossle
g/kg g2w P
DTC/Tem PD: end of treatment
treatment

Follow-up for 24 mo.
after start of Tx

1st endpoint: DCR at month 6
2nd endpoints: ORR, PFS, OS, tox, CgA, QoL



YV V V

Key Inclusion Criteria / Study
population

Histologically confirmed unresectable metastatic G1-G3
Pan NET excluding neuroendocrine carcinomas (NEC).
Both non-functional and functional NET can be included.

Progressive disease under treatment with either non-DTIC-
based chemotherapy (e.g. 5-FU/ Streptozotocin,
capecitabine), SSA analogues, everolimus or sunitinib. No
prior therapy with DTIC or temozolomide is allowed.

ECOG 0-1
Age: 18-75 years
Measurable disease (RECIST 1.1)



Key Immunotherapy Trials

Target PD-1:
Pembrolizumab, Nivolumab,
PDR0O0O1

* Pembrolizumab

- KEYNOTE-158; NCT02628067
* Advanced solid tumors; N=1100
* Including lung carcinoids

- NCT03012620
* Rare cancers; N=300

- NCT02939651
« High-grade NEN; N=21
* + Lanreotide in GEP-NET- PLANET

* PDROO1
— Advanced Solid tumors
— ELEVATION: Neuroendocrine tumors
of lung, Gl or Pancreatic origin

VEGF, vascular endothelial growth factor.

Target PD-L1:
Durvalumab,

Atezolizumab
Avelumab

Target CTLA-4:
Ipilimumab
Tremelimumab

*Nivolumab + Ipilimumab
- NCT02923934
* Rare cancers; N=60
- DART; NCT02834013
* Rare tumors; N=334

*Durvalumab + Tremelimumab
- DUNE; NCT03095274
» Advanced GEP/lung NET; N=126
- NCT02938793
* Rare solid tumors; N=50

*Atezolizumab + Bevacizumab
- NCT03074513
e Rare solid tumors; N=160

*Avelumab
- G2/G3 GEP NET or Lung;
- NEN G3 AVENEC




Phase Il, open-label, multicenter trial on the activity and safety of Avelumab
In patients with advanced or metastatic neuroendocrine neoplasias
NEC G3 (WHO 2010) progressive after chemotherapy
AveNEC

60 Patients:

e unresectable or metastatic NEC G3
(according to WHO 2010)

 any location Endpoints:

« proliferation index Ki 67 > 20% Avelumab (10 mg/kg) as a 1h Primary: DCR, disease

- differentiated (“NET G3”) or intravenous (i.v.) infusion every control rate (RECIST 1.1)
undifferentiated (NEC G3) morphology # two weeks (Q2W) ‘ Secondary: PFS, ORR,

« after at least one prior chemotherapy Tx continued for 12 months until BOR, OS, TTR, QoL,
(platinum based or STZ/TEM based) PD or unacceptable toxicity or duration of disease

. d|§ease_ progression within 9 months tolerability, biomarker
prior to inclusion

Response assessment: every 8 weeks

« ECOG status 0-2 for first 6 months; every 12 weeks
thereafter
* measurable disease as per RECIST Futility Interim Analysis: After 20 pts with
vi.l 4 months follow-up

+ excluded: Merkel Cell carcinoma (MCC)
or small cell lung cancer (SCLC)

* Avelumab: PD-L1 antibody approved in the EU (Bavencio®) for patients with metastatic Merkel cell carcinoma
* Investigator initiated trial, Sponsor: IENET center, UCT University Medicine Mainz, start of enrollment Dec. 2017
* Study centers: Mainz, Heidelberg, Halle, Essen, Marburg



Nivolumab + Ipilimumab in Pre-treated Patients
With Advanced, Refractory Poorly Differentiated
Pulmonary or GEP NEC (NIPINEC)

n= 180
Nivolumab

3 mg/kg every 2 wks
* Poorly differentiated /e i

Neuroendocrine carcinomas of + Iplllmumab

GEP or lung origin 1 mg/kg every 6 wks
* Pathologically confirmed G3

with ki67 > 20% R
* Advanced and/or metastatic

disease )
* Life expectancy > 3 months Nivolumab

3 mg/kg every 2 wks

Primary endpoint: Objective response rate

Intergroupe Francophone de Cancerologie Thoracique, France : NCT03591731




Studien beil NEC G3

NEC
small cell / large cell

l

CIS/ ETO vs. Cisplatin CIS/ ETO vs.
CIS/ IRINOT. (Carboplatin) + CAPTEM large
GEP NEC Etoposide cell NEC

NIPINEC

. Clinical Nivolumab vs.
Progression studies Nivolumab
l +Ipilimumab

SENECA FOLFIRI BEVANEC: NETO2:
CAPTEM vs CAP/TEM FOLFIRI +/- Liposomall

Bevacizumab i Irinotecan/ 5-FU
GEP + LUNG NEC FOLFOX GEP NEC + CUP vs. Docetaxel

FOLFIRI




Phase 2 Studien bei
Neuroendokrinen Tumoren G3

N T A

NORDIC NEN G3 EVE+ Ki67< 55% 1st line
TEM
EVINEC EVE NET G3; Nach Platin-
NEC basierter Tx
NETTER- 2 177-LU- NET G2/ G3 1st line
DOTATATE
CABONEN Cabozantinib NEN G3 1st or 2nd
Ki67>20- line
60%

Universitatsklinikum
Erlangen



Zusammenfassung

Neue Strategien umfassen SSTR-gekoppelte Therapien, neue molekular-
zielgerichtete Substanzen und Immuntherapie

Komparative Studien mit PRRT haben zum Ziel den Stellenwert der PRRT m
Vergleich zur Chemotherapie, und zielgerichteten Substanzen zu evaluieren

Neue TKIs (Axitinib, Sulfatinib, Cabozantinib) sind erfolgversprechend bei GEP
NET; laufende Phase 3 Studien....

Lenvatinib flhrte insbes. zu hohen ORR bei Pan-NET (Phase 3?)

Immuntherapie hat limitierte Aktivitat bei NET/ NEC, Kombinationstherapien vorr.
aussichtsreicher.... (Selektionskriterien?)

Komparative Studien bei NEC G3 in der Erst- und Zweitlinie

Pradiktive Biomarker fehlen, werden in prospektiven Studien evaluiert

Universitatsklinikum
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Aktuelle und zukunftige Studien in

Deutschland

m COMPETE bei GEP-NET
m RAMU-NET bei Pan-NET

m NETTER-2 bei GEP-NET
m AVENEC bei NEN
m CABONEN bei GEP-NEN

G1/G2
G1/G2

G2/G3

G3
G3
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Vielen Dank!
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