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Somatostatin signaling player 1: the ligand
* Somatostatin (SST), also known as somatotropin Somatostatin function
release-inhibiting factor (SRIF) or growth hormone- il oituitar . ac Ancreas .
inhibiting hormone (GHIH)* prein fprtuitary - s ] 2 ‘I
* Small cyclic peptide hormone with very short half- @ m (‘%

life in the body (2-3 min)?

Red Inhibit
* Broadly distributed in the CNS, hypothalamus, o - secretion of Reduces secr%ti'ﬁ'nif
nhibits astrin, secretion o medullar
the pancreas and GI traCt3 NE, D1y (Cln, VEGF sec?etin, CCK, glucagon, catecholam%ne
L ] Uil USla (Eln VIP, GIP, insulin, PP and
* Inhibits numerous metabolic processes related to intrinsic factor* aldosterone

cell proliferation and endocrine as well as exocrine

secretion of hormones i
Somatostatin (SST-14) structure

* Two biologically active forms of 14 (S5T-14) and
28 (S5T-28) amino acids#

* Mediates its function by binding to specific
somatostatin receptors (SSTRs)

Active core /
Pharmacaphore

Figures: Top: Role of somatostatin in different organ systems. *equally also affects gastric acid, motilin, enteroglucagon, pepsin, neurotensin and bile; Bottom: Structure of SST-14 highlighting its active core also called pharmacophore.

Adapted from Kumar, Ujendra, and Singh, Sneha. 2020. International Journal of Molecular Sciences 21 (7): 2568.
See abbreviations and reference lists in the notes function.
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CCK, cholecystokinin; CNS, central nervous system; CRH, corticotropin releasing hormone; DA, dopamine; GH, growth hormone; GI, gastrointestinal; GIP, gastric inhibitory polypeptide; NE, norepinephrine; PP, pancreatic polypeptide; TRH, thyrotropin releasing hormone; TSH, thyroid-stimulating hormone; VEGF, vascular endothelial growth factor; VIP, vasoactive intestinal peptide
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Somatostatin signaling player 2: the receptor

* Somatostatin receptors (SSTRs) are plasma- o\ e\
membrane receptors with high affinity to SST*

* Five subtypes (SSTR 1-5), two isoforms of SSTR2,
SSTR2A and SSTR2B, produced by alternative splicing
7
Endocytosis %
v i~
Receptorand *~—

* Belong to GPCRs superfamily with a size range of
356-391 amino acids; sequence divergence in the N-
ligand recycling
SSTR1 SSTR2 SSTR3 SSTR4 SSTRs

SSTR

and C-terminal segments of subtypes

* SST binding to SSTR leads to SSTR phosphorylation
followed by downstream activation of multiple
signaling pathways; simultaneously, the SST-bound
SSTRis internalized by clathrin-coated vesicles and
thus engulfed by endocytosis?

 After endocytosis, the SSTR either undergoes
ubiquitin-dependent lysosomal degradation or is
recycled to the plasma membrane W,

* SSTR subtypes are widely expressed in various tissues
throughout the body, especially in CNS, pancreas and
gut®

(&

Figures: Top: Pathway of SSTR internalization after SST binding; Bottom: SSTR subtypes biodistribution in the body.

Adapted from Eychenne, Romain, et al. 2020. Molecules 25 (17): 4012. 13.10.2023
See abbreviations and reference lists in the notes function.
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CNS, central nervous system; GPCRs, G-protein-coupled receptors; SST, somatostatin; SSTR, somatostatin receptors 
References: 
Cakir, M.; Dworakowska, D.; Grossman, A. 2010 “Somatostatin Receptor Biology in Neuroendocrine and Pituitary Tumours: Part 1 – Molecular Pathways.” J Cell Mol Med 14 (11), 2570–2584. https://doi.org/10.1111/j.1582-4934.2010.01125.x.
Eychenne, Romain, Christelle Bouvry, Mickael Bourgeois, Pascal Loyer, Eric Benoist, and Nicolas Lepareur. 2020. “Overview of Radiolabeled Somatostatin Analogs for Cancer Imaging and Therapy.” Molecules 25 (17): 4012. https://doi.org/10.3390/molecules25174012.
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Upregulation of SSTRs in NETs

* Neuroendocrine tumors (NETs) are a subgroup of
neuroendocrine neoplasms. They are well-
differentiated tumors that originate from
neuroendocrine cells?

* NETs are widely distributed in the body but occur most
commonly in the Gl tract, pancreas and lungs

<4+ Activation

<—— |nhibition

'..'. SST/SSA

Extracellular fluid

* A majority of NETs (~80%) overexpress SSTRs on their N 4— Cellular membrane
cell membrane, namely SSTR types 1 and 2 @) ) iopieen Ca™

* Key signaling pathways such as MAPK and PI3K and | | ' fﬁﬁi .o
enzymes including PTPs and adenylyl cyclase are TN ' o's SST/SSA
modulated upon SSTR activation? = 1 ()

 Targeting SSTR signaling in NETs at a functional level ..'rpz,'rpn'rm -
inhibits hormonal secretion, cell cycle progression, — @©@K+"
angiogenesis, and cell migration3 i

* This makes targeting the SSTR a valuable tool for | | |
diagnosing, staging, and treating NET patients4

Hormone secretion

Figure: Schematic representation of SSTR-modulated signaling pathways in neuroendocrine cells.

Adapted from Eychenne, Romain, et al. 2020. Molecules 25 (17): 4012. 13.10.2023
See abbreviations and reference lists in the notes function.
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GI, gastrointestinal; NET, neuroendocrine tumor; SSA, somatostatin analog; SST, somatostatin; SSTR, somatostatin receptor
References:
Rogoza, Olesja, Kaspars Megnis, Marija Kudrjavceva, Aija Gerina-Berzina, and Vita Rovite. 2022. “Role of Somatostatin Signalling in Neuroendocrine Tumours.” International Journal of Molecular Sciences 23 (3): 1447. https://doi.org/10.3390/ijms23031447.
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Baldelli, Roberto. 2014. “Somatostatin Analogs Therapy in Gastroenteropancreatic Neuroendocrine Tumors: Current Aspects and New Perspectives.” Frontiers in Endocrinology 5. https://www.frontiersin.org/articles/10.3389/fendo.2014.00007.
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Somatostatin analogs (SSAs)

* Due to the limiting factor of a short half-life of Natural Somatostatin (SST-14) structure
natural SST in the body (1-3 mins), SSAs with a
longer half-life (between 1.5-12 h) have been
developed*

* SSAs are hexa- or octa-peptide molecules
consisting of the active core (Phe7, Trp8, Lys® and
Thr°) of natural SST in the form of a [3-sheet

» Trp®and Lys9 are essential for the activity

<«— Active core

Octreotide structure

* Phe7 and Thr** may undergo some substitutions
* There are two main categories of SSAs:

* Agonists: Molecules that activate the SSTR

* Antagonists: Molecules that block or reduce the
physiological effect of the SSTR

 SSAs have unique affinities for different SSTR Octreotide was one of the first biologically
subtypes stable SSA to be synthesized

<«— Active core

Figure: Comparison of the structures of natural Somatostatin and octreotide with their respective pharmacophore highlighted.

Adapted from Fani, Melpomeni, et al. 2022. Cancer 15 (5): 1172. 13.10.2023
See abbreviations and reference lists in the notes function.
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SSA, somatostatin analog; SST, somatostatin; SSTR, somatostatin receptor
References: 
Eychenne, Romain, Christelle Bouvry, Mickael Bourgeois, Pascal Loyer, Eric Benoist, and Nicolas Lepareur. 2020. “Overview of Radiolabeled Somatostatin Analogs for Cancer Imaging and Therapy.” Molecules 25 (17): 4012. https://doi.org/10.3390/molecules25174012.
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@« THERANOSTICS

Overview of SSAs in NET treatment

* While surgery remains the first-line treatment strategy

for NETs, SSAs offer palliative care for patients with SSTR subtype-binding affinity of SSAs

advanced stages of the disease -
T _ _ Receptor subtype affinity [IC50, nM]
* SSAs were initially used in the symptomatic

management of NET to inhibit the release of

Compound SSTR1 SSTR2 SSTR3 SSTR4 SSTRp

neuropeptides and bioactive amines; recent research 55T-14 2.26 0.23 1.43 1.77 0.88
demonstrates that SSAs exert antiproliferative effects SST-28 1.86 0.31 1.3 ND 0.4
and inhibit tumor growth via the SSTR2* Octreotide . 0.56 2 1030 .
* While the natural SST binds to all SSTR subtypes with e e 2330 0.75 107 5100 5.2
high affinity, though not the same, SSAs only bind with | ;.. .
. . e asireotide 9.3 1 1.5 >100 0.16
high affinity to specific SSTR subtypes. For example,

octreotide has a high affinity to SSTR2 and SSTR5, and
a moderate affinity to SSTR323

 Several trials demonstrated high rates of disease
stabilization upon SSA treatment suggesting benefits
in both progression-free and overall survival in NETs

Table data from Grozinsky-Glasberg, Simona et al. 2008. Endocrine-Related Cancer 15 (3): 701-20.

e o : .10.202
See abbreviations and reference lists in the notes function. 13.10.2023
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IC50, half maximal inhibitory concentration; ND, not determined; NET(s), neuroendocrine tumor(s); SSAs, somatostatin analogs; SST, somatostatin; SSTR, somatostatin receptor
References: 
Stueven, Anna Kathrin, Antonin Kayser, Christoph Wetz, Holger Amthauer, Alexander Wree, Frank Tacke, Bertram Wiedenmann, Christoph Roderburg, and Henning Jann. 2019. “Somatostatin Analogues in the Treatment of Neuroendocrine Tumors: Past, Present and Future.” International Journal of Molecular Sciences 20;12:3049. https://doi.org/10.3390/ijms20123049.
Appetecchia, Marialuisa, and Roberto Baldelli. 2010. “Somatostatin Analogues in the Treatment of Gastroenteropancreatic Neuroendocrine Tumours, Current Aspects and New Perspectives.” Journal of Experimental & Clinical Cancer Research 29 (1): 19. https://doi.org/10.1186/1756-9966-29-19.
Grozinsky-Glasberg, Simona, Ilan Shimon, Márta Korbonits, and Ashley B. Grossman. 2008 “Somatostatin Analogues in the Control of Neuroendocrine Tumours: Efficacy and Mechanisms.” Endocrine-Related Cancer 15;3:701–20. https://doi.org/10.1677/ERC-07-0288.
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Octreotide: PROMID

* Octreotide is the first synthetic SSA octapeptide?: 1.0
* Short-acting: subcutaneous administration, once or twice 5 Placebo, 40 events; median, 6.0 months
dain = 0.8 4 Octreotide LAR, 26 events; median, 14.3 months
* Long-acting repeatable (LAR): intramuscular administration, 2
once a month g 0.6 1
* PROMID: Phase Ill prospective randomized trial in 2 0.4
treatment naive patients with metastatic midgut NETs £
® N=85 "'g 0.2 1
* 42 treated with Octreotide LAR (30 mg every 4 weeks) & 5
* 43 treated with placebo 0 6 12 18 24 30 36 42 48 54 60 66 72 78
* Median time to tumor progression (primary endpoint) in Time Since Random Allocation (months)

Octreotide LAR arm: 14.3 months vs 6.0 months with
placebo (P=0.000072)2

 Similar responses in functionally active and inactive

No. of patients at risk
Placebo 43 22 9 3 1 1 0 O O O O O 0 O
Octreotide LAR 42 30 19 16 15 10 10 9 9 6 5§ 3 1 0

tumors
* Post-treatment fO”OW'Up COL.Jld r.]Ot rep_roduce the ositive Log-rank test stratified by functional activity:
results of the tumor progression in the increase in OS3 P = 000072, HR = 0.34, (95% Cl. 0.20 0 0.59)

 Currently approved for symptom control and tumor
growth control in advanced intestinal NET45

Figure: Time to progression or tumor-related death in the ITT population of the PROMID trial.

Adapted from Rinke, Anja et al. 2009 Journal of Clinical Oncology 27 (28): 4656—63. 13.10.2023

See abbreviations and reference lists in the notes function.
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CI, confidence interval; HR, hazard ratio; LAR, long-acting repeatable; NET, neuroendocrine tumor; OS, overall survival; SSA, somatostatin analog
References:
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Rinke, Anja, Michael Wittenberg, Carmen Schade-Brittinger, Behnaz Aminossadati, Erdmuthe Ronicke, Thomas M. Gress, Hans-Helge Müller, Rudolf Arnold, and for the PROMID Study Group. 2016. “Placebo-Controlled, Double-Blind, Prospective, Randomized Study on the Effect of Octreotide LAR in the Control of Tumor Growth in Patients with Metastatic Neuroendocrine Midgut Tumors (PROMID): Results of Long-Term Survival.” Neuroendocrinology 104 (1): 26–32. https://doi.org/10.1159/000443612.
Pavel, Marianne, D. O’’Toole, F. Costa, J. Capdevila, D. Gross, R. Kianmanesh, E. Krenning, et al. 2016. “ENETS Consensus Guidelines Update for the Management of Distant Metastatic Disease of Intestinal, Pancreatic, Bronchial Neuroendocrine Neoplasms (NEN) and NEN of Unknown Primary Site.” Neuroendocrinology 103 (2): 172–85. https://doi.org/10.1159/000443167.
Strosberg, Jonathan R., Thorvardur R. Halfdanarson, Andrew M. Bellizzi, Jennifer A. Chan, Joseph S. Dillon, Anthony P. Heaney, Pamela L. Kunz, et al. 2017. “The North American Neuroendocrine Tumor Society Consensus Guidelines for Surveillance and Medical Management of Midgut Neuroendocrine Tumors.” Pancreas 46 (6): 707. https://doi.org/10.1097/MPA.0000000000000850.
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Lanreotide: CLARINET / CLARINET OLE

Lanreotide was developed subsequent to octreotide: 100

- Sustained-release formulation for deep subcutaneous g g0 Lanreotide 120 mg
administration (autogel) = 3&; Z‘(e”tsf 301 Pa;'znts
. . . . . . ! - edlan notreacne
¢ CLARINET" Phase Il Iarospectlve randomized trial |n)3at|ents with s 8o
metastatic intestinal NETs of grade 1 or 2 (Ki-67 <10%) ? 70 -
* N=204 £ 60 -
* 101 treated with Lanreotide autogel (120 mg, q4w) °OT® il
. a.2 5O Placebo
* 103 treated with placebo c 2 4o - 60 events, 103 patients
* Lanreotide was associated with significantly prolonged PFS E & Median, 18.0 Mo (95% Cl, 12.1-24.0)
(median NR vs. 18.0 months for placebo, P<0.001) 0 30 A
* Most common TRAE was diarrhea (26% in Lanreotide vs 9% in o 20 A
placebo) '.E; P<o.001 for the comparison of progression-free survival
e« CLARINET OLE2: o 10 1 Hazard ratio for progression or death, 0.47 (95% Cl, 0.30-0.73)
O 1 1 1 1 1 1 1
* Evaluated long-term safety in 42 patients who continued
lanreotide and 47 patients who started lanreotide after © 3 © 9 12 18 42
receiving a placebo during the CLARINET core study No. at Risk Months
* Provided new evidence on the long-term safety profile and S
sustained anti-tumor effects of Lanreotide Lanreotide 101 94 84 78 71 61 400
Placebo 103 101 87 76 59 43 26 )

* Lanreotide is considered equally effective to octreotide in
symptom control and preferred over octreotide in panNETs3

Figure: Progression-free Survival (Intention-to-Treat Population) among patients in the CLARINET trial.

Adapted from Caplin, Martyn E. et al. 2014. The New England Journal of Medicine 371:224-33 13.10.2023
See abbreviations and reference lists in the notes function.
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CI, confidence interval; Ki-67, an antigen to measure tumor proliferation index; mo, months; NETs, neuroendocrine tumors; NR, not reached; OLE, open-label extension; PFS, progression-free survival; q4w, every 4 weeks; SSA, somatostatin analog
References: 
Caplin, Martyn E., Marianne Pavel, Jaroslaw B. Ćwikla, Alexandria T. Phan, et al. 2014. “Lanreotide in Metastatic Enteropancreatic Neuroendocrine Tumors.“ The New England Journal of Medicine 371:224-33. https://doi.org/10.1056/NEJMoa1316158.
Caplin, Martyn E., Marianne Pavel, Alexandria T. Phan, Jaroslaw B. Ćwikla, et al. 2020. “Lanreotide autogel/depot in advanced enteropancreatic neuroendocrine tumours: final results of the CLARINET open-label extension study.“ En
Pavel, Marianne, D. O’’Toole, F. Costa, J. Capdevila, D. Gross, R. Kianmanesh, E. Krenning, et al. 2016. “ENETS Consensus Guidelines Update for the Management of Distant Metastatic Disease of Intestinal, Pancreatic, Bronchial Neuroendocrine Neoplasms (NEN) and NEN of Unknown Primary Site.” Neuroendocrinology 103 (2): 172–85. https://doi.org/10.1159/000443167.
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Peptide receptor radionuclide therapy (PRRT)

* PRRT is a form of systemic therapy administered by IV Chelator
injection of radiopharmaceuticals that allows targeted Radionuclide
radiation delivery to tumor cells via direct binding to
specific receptors such as SSTR Somatostatin receptor

* Radiopharmaceuticals for therapy differ from their ¢
imaging counterpart by the nature of radioisotopes*

* Three types of emitters are commonly used: B~
particles (electrons), a particles, and Auger electrons
with a strong focus on E‘ emitters (e.g., 77Lu and %°Y)?

* The antitumor activity of PRRT relies on the ability of
radiopharmaceuticals to bind to SSTRs expressed on
the cell membrane of GEP-NETSs, which results in their
internalization and subsequent delivery of the
radioactivity directly into the intracellular space of the
tumor cell3

* The retention of intracellular ionizing radiation is
associated with DNA damage as well as with apoptosis
due to the inability of the céll to correct Watch the video of the PRRT
the damage

Tumor-targeting molecule

MoA on theranostics.online

Figure: Overview of the PRRT MoA in targeting SSTR overexpressed tumor cells labeling the typical components of a radiopharmaceutical. T

See abbreviations and reference lists in the notes function.
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177Lu, lutetium-177; 90Y, yttrium-90; DNA, deoxyribonucleic acid; GEP-NETs, gastroenteropancreatic neuroendocrine tumors; IV, intravenous; MoA, mode-of-action; PRRT, peptide receptor radionuclide therapy; SSTR(s), somatostatin receptor(s)
References: 
Eychenne, Romain, Christelle Bouvry, Mickael Bourgeois, Pascal Loyer, Eric Benoist, and Nicolas Lepareur. 2020. “Overview of Radiolabeled Somatostatin Analogs for Cancer Imaging and Therapy.” Molecules 25; 17: 4012. https://doi.org/10.3390/molecules25174012.
Nicolas, Guillaume P., Alfred Morgenstern, Margret Schottelius, and Melpomeni Fani. 2019. “New Developments in Peptide Receptor Radionuclide Therapy.” Journal of Nuclear Medicine 60; 2: 167–71. https://doi.org/10.2967/jnumed.118.213496.
Hirmas, Nader, Raya Jadaan, and Akram Al-Ibraheem. 2018. “Peptide Receptor Radionuclide Therapy and the Treatment of Gastroentero-Pancreatic Neuroendocrine Tumors: Current Findings and Future Perspectives.” Nuclear Medicine and Molecular Imaging 52; 3: 190–99. https://doi.org/10.1007/s13139-018-0517-x.
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177Lu-DOTATATE: NETTER-1

 First prospective, randomized, controlled Phase lll trial
evaluating the efficacy and safety of 77Lu-DOTATATE in
patients with well-differentiated metastatic midgut NETs

* N=229

* 116 treated with four cycles of *77Lu-DOTATATE (7.4 GBq q8w)
plus octreotide LAR (30 mg q8w), followed by octreotide LAR (30
mg q4w)

* 113 treated with high-dose octreotide LAR (60 mg q4w)

e Treatment with ¥7Lu-DOTATATE resulted in markedly longer
PFS versus the control group and a significantly higher
response rate (28% vs. 3%)*

* OS benefit as a secondary endpoint was seen in an interim
analysis but was not met during long-term follow-up?

* Clinically significant myelosuppression occurred in less than
10% of patients in the 77Lu-DOTATATE group

* These results led to the marketing authorization of
77Lu-DOTATATE as a treatment option for patients with
SSTR-positive, metastatic and progressive midqgut NETs34

@« THERANOSTICS

Progression-free Survival Overall Survival (Interim Analysis)

100 o 100 o
0 4 0 -
s 2 9 77y-DOTATATE
2 80 - 80 A
g @ 70 A 77 .u-DOTATATE 7 70
v e 2 ®
© 5 60 S5 60- P= 0.004
€ o =2 Control
2% 40 ©°5 404
v P<o0.001 g
v 304 o< 30 A1
g 20 A 20 4
°
o 10 4 10 4
Control
o T . . r T 1 o . . r T . |
o 5 10 15 20 25 30 o 5 10 15 20 25 30
Months since Randomization Months since Randomization
No. at Risk No. at Risk
7Ly-DOTA- 1216 97 76 59 42 28 19 12 3 2 o “7Lu-DOTA- 116 108 96 79 64 47 31 21 8 3 [
TATE group TATE group

Controlgroup 113 80 47 28 17 10 4 3 1 o o Control group 113 103 83 64 41 32 17 5 1 o o

Objective Tumor Response

177Lu-DOTATATE Group
(N=102)*

Control Group

(N=100)* P Valuet

Response Category

Complete response - no. (%) 1(a2) o)
Partial response - no. (%) 17 (17) 3(3)
Objective response
No. with response 18 3
Rate % (95% Cl) 18 (10-25) 3(0-6) <0.001

Figure: PFS and OS among patients in the NETTER-1 trial. Table: Objective tumor response. *Patients for whom no post-baseline CT or MRI scans or central response data were available were excluded from the analysis

Figures and table adapted from Strosberg, Jonathan R. et al. 2017. New England Journal of Medicine 376:125-35.
See abbreviations and reference lists in the notes function.
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177Lu, lutetium-177; CI, confidence interval; CT, computed tomography; GBq, giga becquerel; LAR, long-acting repeatable; MRI, magnetic resonance imaging; NET, neuroendocrine tumor; OS, overall survival. PFS, progression-free survival; q4w/q8w, every 4 weeks/every 8 weeks
References:
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Strosberg, Jonathan R, Martyn E Caplin, Pamela L Kunz, Philippe B Ruszniewski, Lisa Bodei, Andrew Hendifar, Erik Mittra, et al. 2021 “177Lu-Dotatate plus Long-Acting Octreotide versus High‑dose Long-Acting Octreotide in Patients with Midgut Neuroendocrine Tumours (NETTER-1): Final Overall Survival and Long-Term Safety Results from an Open-Label, Randomised, Controlled, Phase 3 Trial.” The Lancet Oncology 22;12:1752–63. https://doi.org/10.1016/S1470-2045(21)00572-6.
Research, Center for Drug Evaluation and. “FDA Approves Lutetium Lu 177 Dotatate for Treatment of GEP-NETS.” FDA, February 9, 2019. https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-lutetium-lu-177-dotatate-treatment-gep-nets. (last accessed Aug 2023)
EMA. “Lutathera.” Text. European Medicines Agency, September 17, 2018. https://www.ema.europa.eu/en/medicines/human/EPAR/lutathera. (last accessed Aug 2023)
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177Lu-Edotreotide: Phase Il retrospective study

* Study evaluated the efficacy and safety of 77Lu- _ Progression-Free Survival (PFS) Overall Survival (OS)
. . . . °\° 100 A ';‘ 100 =
edotreotide in patients with advanced NETs = =
n 8o 8o
* N=56 & g
5 6o S 60
* 24 treated with 1 cycle of ¥7Lu-edotreotide (7.0 GBq) £ Lo £ .
re) B 4
* 32 treated with more than 1 cycle of *77Lu- 2 . . 2 .
edotreotide (7.0 GBq q3m) a N
. o --—Trrr—rererereTrT T 1 r 1 (0] T T T T T T T T T T T T T 1
 Median PFS and OS were 17.4 and 34.2 months, 0 3 6 9 1215182124273033363942 0 3 6 9 121518 21 24 27 30 33 36 39 42
respectively Time [months] Time [months]
* Median PFS was better for patients receiving more — all patients (N=56) — with 1 cycle (N=24) — with >1 cycle (N=32)
than 1 cycle (32.0 vs. 3.8 months)
» There were no serious adverse events, as well as no Tumor response Rl oo N
evidence of exacerbated or de novo renal toxicity AIINET 56 (100) 24, (100) 32 (200)
o . Complete response 9(16.1) 3(12.5) 6(18.8)
* These promising results warranted a prospective Partial response 10(17.9) 3(12.9) 7(21.9)
Phase Il trial of *77Lu-edotreotide in patients with Stable disease 2822 Ll 17(53.2)
Progressive disease 19 (33.9) 17 (70.8) 2 (6.2)
N ETS Objective response 19 (33.9) 6 (25) 13 (40.6)
Disease control 37 (66.1) 7(29.2) 30(93.8)

Figure: PFS and OS in the study population depending on the number of 77Lu-edotreotide PRRT cycles. Table: Best overall response according to RECIST after at least 1 PRRT.

Figures and table adapted from Baum, Richard P et al. 2016. Theranostics 6; 4: 501—10.
See abbreviations and reference lists in the notes function.
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177Lu, lutetium-177; GBq, giga becquerel; NETs, neuroendocrine tumors; OS, overall survival. PFS, progression-free survival; PRRT, peptide receptor radionuclide therapy; q3m, every 3 months; RECIST 1.1, response evaluation criteria in solid tumors version 1.1
References:
Baum, Richard P., Andreas W. Kluge, Harshad Kulkarni, Ulrike Schorr-Neufing, Karin Niepsch, Norman Bitterlich, and Cees J.A. van Echteld. 2016. “[177Lu-DOTA]0-D-Phe1-Tyr3-Octreotide (177Lu-DOTATOC) For Peptide Receptor Radiotherapy in Patients with Advanced Neuroendocrine Tumours: A Phase-II Study.” Theranostics 6; 4: 501–10. https://doi.org/10.7150/thno.13702.
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Conclusion

Somatostatin signaling pathway plays a crucial role in the pathophysiology of NETs and
allows a personalized theranostic approach to NET management

SSTR expression not only has a prognostic value for treatment outcomes but also for
evaluating patient-specific survival prognosis*

SSAs are still considered the first line of therapy for most advanced or metastatic NETs, but
a change of treatment algorithm might be on the horizon with few pivotal phase 3 trials
ongoing?

A greater unmet need remains in patients with higher-grade NETs with NETTER-2

(NCT03972488) & COMPOSE (NCT04919226) trials randomizing patients with
well-differentiated, grade 2 or grade 3 (Ki-67 10-55%) GEP-NETs to PRRT

* NETTER-2: 77Lu-DOTATATE + SSA vs. high-dose SSA
e COMPOSE: *77Lu-Edotreotide vs. best SOC

Different SSA therapy modalities will remain relevant treatment strategies, though it seems
likely that novel therapeutic combinations will be utilized in the future.

See abbreviations and reference lists in the notes function. 13.10.2023
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CAPTEM, capecitabine and temozolomide; FOLFOX, folinic acid, fluorouracil and oxaliplatin; GEP-NET, gastroenteropancreatic neuroendocrine tumor; NET(s), neuroendocrine tumor(s); ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PRRT, peptide receptor radionuclide therapy; SSTR+, somatostatin receptor positive
References:
1. Rogoza, Olesja, Kaspars Megnis, Marija Kudrjavceva, Aija Gerina-Berzina, and Vita Rovite. 2022. “Role of Somatostatin Signalling in Neuroendocrine Tumours.” International Journal of Molecular Sciences 23; 3:1447. https://doi.org/10.3390/ijms23031447.
2. Howe, James R. 2022. “Sequencing of Therapies in Progressive Neuroendocrine Tumors.” Annals of Surgical Oncology 29;11: 6501–3. https://doi.org/10.1245/s10434-022-12149-0.


(©)« THERANOSTICS
COMPETE Ph [l trial
A prospective, randomized, open-label trial of 77Lu-Edotreotide vs. Everolimus in progressive GEP-NET patients
Key inclusion criteria*: Primary Objective
* Histologically confirmed n.c.a. 77Lu-Edotreotide Arm Progression-free survival (PFS)

unresectable or
metastatic, well-
differentiated, non-
functional GE-NET or
both functional and non-
functional P-NET

* Grade 1 or Grade 2

* SSTR-positive disease

* Radiological disease
progression with
measurable disease per
RECIST 1.2

Diagnosis of progression will be established
based on morphologicalimaging (MRI and/or

n.c.a. *77Lu-Edotreotide by intravenous infusion* CT) according to RECIST 1.1.

Key Secondary Objectives

Cyclea Cycle 2 Cycle 3 Cycle 4

* Objective response rates (ORR) as
Month o Month 3 Month 6 Month g

best outcome

e Overall survival (OS)
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Screening & Randomization

10 mg Everolimus, daily oral administration**

* unless a diagnosis of progression or EOS; ** until the diagnosis of progression or EOS; *** or until the diagnosis of progression, whichever is earlier. +This is not a complete list of inclusion and exclusion criteria for this trial.
To access more information, please visit clinicaltrials.gov NCT03049189. Study design presented by Strosberg JR et al. AACR 2021 Poster #CT254

See abbreviations and reference lists in the notes function.
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177Lu, lutetium-177; CT, computed tomography; EOS, end of study; GE-NET, gastroenteric neuroendocrine tumor; GEP-NET, gastroenteropancreatic neuroendocrine tumor; MRI, magnetic resonance imaging; n.c.a., no-carrier-added; P-NET, pancreatic neuroendocrine tumor; RECIST 1.1, response evaluation criteria in solid tumors version 1.1; SSTR, somatostatin receptor
References:
Strosberg JR et al. AACR 2021 Poster #CT254


COMPOSE Phase lll trial

A prospective, randomized, open-label trial of 77Lu-Edotreotide vs. best SoC therapy in high-grade GEP-NET patients

Key inclusion criteria®:

* Histologically confirmed
unresectable, well-
differentiated GEP-NETs

* Grade 2 or Grade 3

* SSTR-positive disease

Key exclusion criteria*:
* Prior PRRT

Screening & Randomization

+This is not a complete list of inclusion and exclusion criteria for this trial.

n.c.a. 77Lu-Edotreotide Arm

n.c.a. *’7Lu-Edotreotide by intravenous infusion

Cyclea Cycle2 Cycle3 Cycle4 Cycles Cycle6
Weeko Week6 Weeki1s Week22 Weekso Week 38

Comparator Arm

Either CAPTEM or everolimus or FOLFOX therapy
as prescribed by the study doctor

To access more information, please visit clinicaltrials.gov NCTo4919226. Study design presented by Halfdanarson TR et al. ASCO Gl 2021 Poster #TPS514

Follow-up observation up to
approximately two additional years

@« THERANOSTICS

Primary endpoint

Progression-free survival (PFS)
assessed every 12 weeks until disease
progression (per RECIST 1.1) or death,
whichever occurs earlier

Key secondary endpoint

Overall survival (OS) assessed up to 2
years after disease progression

See abbreviations and reference lists in the notes function.
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177Lu, lutetium-177; CAPTEM, capecitabine-temozolomide; FOLFOX, folinic acid, fluorouracil & oxaliplatin; GEP-NET, gastroenteropancreatic neuroendocrine tumor; n.c.a., no-carrier-added; PRRT, peptide receptor radionuclide therapy; RECIST 1.1: response evaluation criteria in solid tumors version 1.1; SoC, standard-of-care; SSTR: somatostatin receptor
References:
Halfdanarson TR et al. ASCO GI 2021 Poster #TPS514
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Comparison between PROMID and CLARINET

Characteristics?* PROMID? CLARINET3
Number of patients 85 204
Localization Midgut Midgut, foregut, pancreas, primary unknown
Grade 1 (Ki-67 < 2%) 1 or 2 (Ki-67 < 10%)

: : FunFtigning Non-functioning
Functionality (38.8% carcmo@ sy.ndrome) (Except gastrinomas well-controlled with PPI)
Non-functioning
Liver burden oot &) 2% oot 52 0%
SSTR expression Positive/negative Positive (Krenning score 2-4)
Treatment Octreotide LAR 30 mg/28 days versus placebo Lanreotide 120 mg/28 days versus placebo
Primary objective Time to progression (months) Progression free-survival (months)
Results | Stable diseasg: 66.7% vs. 37.2% Progression-free survival
Time to progression: 14.3 mo vs. 6 mo 32.8 mo vs. 18 mo

Cross-trial comparisons can be misleading, and the results should be interpreted cautiously.

Table: Comparison of characteristics between the PROMID and the CLARINET studies. Adapted from Olmo-Garcia, Maria Isabel del et al. 2021. Biomedicines 9 (12): 1810 13.10.2023
See abbreviations and reference lists in the notes function.
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Ki-67, an antigen to measure tumor proliferation index; LAR, long acting repeatable; mo, months; PPI, proton pump inhibitor; SSTR, somatostatin receptor
References: 
Olmo-Garcia, Maria Isabel del, Stefan Prado-Wohlwend, Alexia Andres, Jose M. Soriano, Pilar Bello, and Juan Francisco Merino-Torres. 2021. “Somatostatin and Somatostatin Receptors: From Signaling to Clinical Applications in Neuroendocrine Neoplasms.” Biomedicines 9 (12): 1810. https://doi.org/10.3390/biomedicines9121810.
Rinke, Anja, Hans-Helge Müller, Carmen Schade-Brittinger, Klaus-Jochen Klose, Peter Barth, Matthias Wied, Christina Mayer, et al. 2009. “Placebo-Controlled, Double-Blind, Prospective, Randomized Study on the Effect of Octreotide LAR in the Control of Tumor Growth in Patients With Metastatic Neuroendocrine Midgut Tumors: A Report From the PROMID Study Group.” Journal of Clinical Oncology 27;28:4656–63. https://doi.org/10.1200/JCO.2009.22.8510.
Caplin, Martyn E., Marianne Pavel, Jaroslaw B. Ćwikla, Alexandria T. Phan, et al. 2014. “Lanreotide in Metastatic Enteropancreatic Neuroendocrine Tumors.“ The New England Journal of Medicine 371:224-33. https://doi.org/10.1056/NEJMoa1316158.
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