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NEN = NET + NEC

• Current therapies:
• Surgery/RFA/MWA
• Somatostatin analogues
• Everolimus
• Sunitinib/surufatinib
• PRRT
• Chemotherapy: cisplatin/carboplatin+etoposide, CAPTEM, FOLFOX, FOLFIRI, FOLFIRINOX
• Liver-directed therapies: bland embolisation, chemo-embolisation and SIRT
• Studies

• Immunotherapy: atezolizumab and durvalumab in first-line SCLC, for the other NEN unclear position:  
possible when lung origine and for GEP NEC…

www.belnuc.be 4



www.belnuc.be 5



Slide 22



Therapeutic sequencing strategies for patients with<br />well-differentiated G3 NEN



Therapeutic sequencing strategies for patients with<br />well-differentiated G3 NEN





FIG 1. Systemic therapy for tumor control in well-differentiated GEP-NETs. aObservation may be considered for patients with low volume or slow growing disease, and an absence of 

symptoms (from tumor burden or a functional tumor). bIn the less-common circumstance of patients with SSTR-negative G1-G2 GI-NETs, everolimus may be considered as a first-line 

systemic treatment option. The role of SSAs in SSTR-negative tumors is uncertain. cWhile the evidence base for everolimus is in patients with nonfunctional tumors, this agent may also be 

considered as later-line therapy for functional tumors. dIn the rare circumstance of patients with higher-volume panNETs and/or symptoms related to tumor burden who are not candidates 

for chemotherapy, PRRT for patients with SSTR-positive tumors, or sunitinib or everolimus are recommended. Note: At this time, there is insufficient evidence to recommend a particular 

sequence of therapy options following progression for patients with G1-G2 panNETs. G, grade; GEP-NET, gastroenteropancreatic neuroendocrine tumor; panNETs, pancreatic NETs; PET, 

positron emission tomography; PRRT, peptide receptor radionuclide therapy; SSA, somatostatin analog; SSTR, somatostatin receptor.

Published in: Jaydira Del Rivero; Kimberly Perez; Erin B. Kennedy; Erik S. Mittra; Namrata Vijayvergia; Juniad Arshad; Sandip Basu; Aman Chauhan; Arvind N. Dasari; Andrew M. Bellizzi; 

Alexandra Gangi; Erin Grady; James R. Howe; Jana Ivanidze; Mark Lewis; Josh Mailman; Nitya Raj; Heloisa P. Soares; Michael C. Soulen; Sarah B. White; Jennifer A. Chan; Pamela L. 
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Tsunami of ‘treatment sequencing’ trials
SEQTOR
OCCLURANDOM (sunitinib vs. PRRT)
CABINET



887O: First multicentric randomized phase II trial investigating the antitumor efficacy of 
peptide receptor radionucleide therapy with 177Lutetium-Octreotate (OCLU) in 
unresectable progressive neuroendocrine pancreatic tumor: results of the 
OCLURANDOM trial – Baudin E, et al

Study objective

• To evaluate the efficacy and safety of peptide receptor radionucleide therapy (PRRT) with 177lutetium-octreotate in patients with unresectable neuroendocrine 

pancreatic tumours in French centres in the phase 2 OCLURANDOM study

Presented at ESMO Congress 2022 

Baudin E, et al. Ann Oncol 2022;33(suppl):abstr 887O

PRIMARY ENDPOINT

• 12-mo PFS rate
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177Lutetium-octreoate
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(n=41)Key patient inclusion criteria

• Unresectable malignant pancreatic 

neuroendocrine tumours

• 1L of prior cytotoxic chemotherapy

• No prior TKIs or PRRT

(n=84)

SECONDARY ENDPOINTS

• TTP, BOR, OS, QoL, safety

Sunitinib 37.5 mg/day

(n=43)
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887O: First multicentric randomized phase II trial investigating the antitumor efficacy 
of peptide receptor radionucleide therapy with 177Lutetium-Octreotate (OCLU) in 
unresectable progressive neuroendocrine pancreatic tumor: results of the 
OCLURANDOM trial – Baudin E, et al

Key results

Baudin E, et al. Ann Oncol 2022;33(suppl):abstr 887O
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887O: First multicentric randomized phase II trial investigating the antitumor efficacy of 
peptide receptor radionucleide therapy with 177Lutetium-Octreotate (OCLU) in 
unresectable progressive neuroendocrine pancreatic tumor: results of the 
OCLURANDOM trial – Baudin E, et al

Key results

Conclusions

• In patients with unresectable progressive pancreatic neuroendocrine tumours, 177Lu-octreotate demonstrated 

promising antitumor activity and was generally well-tolerated with no new safety signals observed

Baudin E, et al. Ann Oncol 2022;33(suppl):abstr 887O

177Lu-octreotate

(n=41)

Sunitinib

(n=43)

12-mo PFS rate, n 

(%)

33 (80) 18 (42)

Grade 3–4 AEs, n 

(%)

177Lu-octreotate

(n=41)

Sunitinib

(n=43)

Any 18 (44) 27 (63)

Blood 5 (12) 10 (23)

Digestive 5 (12) 9 (21)

Fatigue 3 (7) 5 (12)

Hypertension 5 (12) 8 (19)

Led to discontinuation 2 (5) 9 (21)





From San Francisco to Vienna, Munich and Barcelona 













First reaction: the winner 
nuclear medicine takes it all in 
the first-line treatment of NET

But time brings insights



Who are these people for PRRT first-line?

• Most GEP-NET in our practice are grade 1 or grade 2 with Ki-67 ≤10%, so Ki-67 >10% population = about 
20%.

• Not everyone of that 20% has the necessary SSTR expression for PRRT. 
• Within that 20% population, the pNET are dominant over the small intestine NET. 
• SSA in first-line also function not so badly in the NETTER-2 study and no evidence today that 'later' use of 

PRRT will negatively affect overall survival. 
• Taking into account patient's comorbidities: renal function and hematologic reserve...
• What does our patient actually want?

• SSA in first-line: known and safe option for a disease with a longer overall course. 
• PRRT is a more complex treatment to start the process with some more toxicities: focus on 

hematological consequences for therapies in later-line...
• Apart from clinical characteristics that can influence choice, there are no good biomarkers available...
• No quality of life data available from NETTER-2 yet...
• What about the financial picture: cost-benefit PRRT vs. SSA?
• If waiting time for PRRT is an issue anywhere in the world...



Fair conclusion at the moment

• AN INDIVIDUALIZABLE standard-of-care option for the advanced, well-differentiated SSTR+ GEP-NET grade 
2-3 (Ki-67 ≥10% and ≤ 55%):

• Higher tumor burden, when response ratio is important
• Symptomatic disease
• More aggressive NET disease

• Grade 3 gastrointestinal NET (extra-pancreatic).
• Higher grade 2 gastrointestinal NET with symptomatic disease due to tumor burden.

• Symptomatic/bulky grade 3 pNET: competition from 'fast' capecitabine + temozolomide.
• Symptomatic/bulky higher grade 2 pNET: competition from 'fast' capecitabine + temozolomide.
• Quiet higher grade 2 GEP-NET (Ki-67 10-20%): competition from everolimus.

• Quiet GEP-NET with Ki-67 at the lower end of the 10-55% range: ‘give it a try' with SSA.



SPINET: not big success, but clear conclusion



Phase 3 SPINET study design

• Protocol terminated early owing to 
slow accrual of patients and amended

• DB LAN patients without PD and 
all DB PBO patients could 
transition to OL-LAN

• Primary endpoint (adapted):
• Centrally assessed median PFS in 

patients randomized to LAN (DB 
and OL-LAN phases)

• Secondary endpoint:
• Changes from baseline in serum 

CgA levels (x ULN)
• Exploratory endpoint: 

• Centrally assessed TGR (% 
increase in target-tumor volume 
per month)

*Centrally confirmed. aIncludes cytotoxic chemotherapy, molecular targeted therapy, or interferon-alpha. bSymptomatic treatment for acid reflux, pain, etc
AC, atypical carcinoid; CgA, chromogranin A; DB, double blind; LAN, lanreotide autogel/depot; OL, open label; OL-LAN, open-label lanreotide autogel/depot; 
PBO, placebo; PFS, progression-free survival; PD, progressive disease; R, randomization; TC, typical carcinoid; TGR, tumor growth rate; ULN, upper limit of 
normal

• Patients were randomized 2:1 to LAN or PBO (planned sample size, 
N = 216), and stratified by tumor type and previous chemotherapy

• Overall, 77 patients were randomized and treated during the DB phase
• LAN, n = 51; Placebo, n = 26

• In total, 40 patients from the DB phase entered the OL-LAN phase
• LAN/LAN, n = 21; Placebo/LAN, n = 19



Results: PFS during DB and OL-LAN phases (ITT 
population)
• Median (95% CI) PFS was: 

• 16.6 months (11.3, 21.9) in the LAN-randomized group
• 21.9 months (12.8, NC) in TC type BP-NETs
• 13.8 months (5.4, 16.6) in AC type BP-NETs 

PFS was assessed by central review. Analysis updated in 2022. aOne patient should have been censored in the PFS analysis for treatment discontinuation 
for toxicity or other reasons; however, the baseline central radiological assessment was performed prior to the randomization date and the patient was 
therefore excluded from the analysis. AC, atypical carcinoid; BP-NET, bronchopulmonary neuroendocrine tumor; CI, confidence interval; DB, double blind; 
ITT, intention-to-treat; LAN, lanreotide autogel/depot; NC, not calculable; OL, open label; OL-LAN, open-label lanreotide autogel/depot; PFS, progression-
free survival; TC, typical carcinoid



Fair conclusion SPINET

• Despite lower-than-target enrolment, SPINET is the largest prospective study to date of SSA therapy in SSTR-
positive TC and AC. The study provides clinically important data about the activity and tolerability profile of LAN 
120 mg every 28 days in unresectable and/or metastatic BP-NET. 

• The results of SPINET provide much-needed data to support the clinical use of SSA in BP-NET, mainly TC.

➢ So first SSA and then everolimus in case of calm SSTR+ disease.
➢ Everolimus in less calm SSTR+ disease and in SSTR- disease...chemotherapy later...

➢ Looking forward to phase 3 LEVEL trial: 
177Lu-edotreotide vs. everolimus in patients with advanced NET of lung or thymic origin (treatment naïve or progressed on SSA or 
≤2 additional systemic treatments)
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Questions that remain open after CABINET…

• Where do we put cabozantinib in the treatment algorithm of NET? After SSA and PRRT immediately 
cabozantinib or do we first go down the list of the other therapies that are available?

• Given the toxicity of cabozantinib: do we systematically start with 60 mg/day and reduce the dose in case 
of toxicity, or do we start with 40 mg/day and titrate the dose according to side effects?

• What do patients think of cabozantinib? Quality of life data? Patient-reported outcome measures?

➢The Food and Drug Administration (FDA) has accepted for review the supplemental New 
Drug Application for cabozantinib for adults with previously treated, locally 
advanced/unresectable or metastatic, well- or moderately-differentiated pNET, and for 
adults with previously treated, locally advanced/unresectable or metastatic, well- or 
moderately-differentiated epNET.



EverSun trial

• Sequential everolimus and sunitinib treatment 
in progressive, advanced, pancreatic NEN: real-
world data from the Belgian Group of Digestive 
Oncology DNET & NETwerk

• Rationale
• Often sequential treatment → optimal 

treatment sequence? 
• Angelousi et al. 2017

• Retrospective study
• 31 patients with sequential treatment
• Ever-Sun group vs. Sun-Ever group
• No statistically significant differences in OS 

or mPFS in both groups



EverSun trial

• Conclusion:
• More insights into the sequential treatment of well-differentiated metastatic pNET with 

everolimus and sunitinib:
• No statistically significant difference in mOS between both treatment groups.
• No statistically significant difference in mPFS, mPFS1 and mPFS2 between both treatment groups.
• No statistically significant difference in AEs between both groups.

➢ Treatment modalities appear to be equivalent in both sequences.

➢Need for prospective studies for better insights that may not come!



Update SAUNA trial

• Upset study • Status study
• Study running in 19 hospitals in BE/NL
• 29 randomized patients

• PRRT: 23
• Targeted Therapy: 6

• 5 End of Study patients

• retroSAUNA
• Retrospective sister of SAUNA
• Primary endpoint: OS per substudy
• Starting up now → results in 2026
• 10 hospitals in BE/NL/FR



COMPOSE: phase 3 trial of 177Lu-edotreotide versus standard-of-care in well-
differentiated (WD) aggressive grade 2 and grade 3 GEP-NET trial

• BJ Hernando (Spain)

• Ongoing phase 3 trial in G2 and G3 GEP-NET exploring efficacy and 
safety of 177Lu-edotreotide vs. eve/CAPTEM/FOLFOX. COMPOSE 
(NCT04919226), to extend therapeutic options for 177Lu-edotreotide 
to high-grade NET

• Inclusion criteria: patients aged ≥18 years; histologically confirmed 
diagnosis of unresectable, WD (high G2 or G3) GEP-NET; SSTR+ 
disease

• Exclusion criteria: prior PRRT; major surgery within 4 weeks prior to 
randomization; other known malignancies; renal, hepatic, 
cardiovascular or hematological organ dysfunction, potentially 
interfering with the safety of the trial treatments

• Primary endpoint: PFS (RECIST v1.1), assessed every 12 weeks

• Secondary endpoints: OS, assessed up to 2 years after disease 
progression

• Take home messages

• Trial in progress

• To provide first prospective, controlled data for 177Lu-edotreotide, 
CAPTEM, FOLFOX and eve in treatment of patients with high G2 and 
G3 GEP-NET, clarifying the positioning of 177Lu-edotreotide in the 
therapeutic algorithm

N=202 patients (1:1 randomization)

Recruitment started: September 
2021

First patient screened in France

CAPTEM: capecitabine + temozolomide; eve: everolimus; FOLFOX: folinic acid, 
fluorouracil + oxaliplatin; G: grade; GEP-NET: gastroenteropancreatic NET; NET: 
neuroendocrine tumor; PFS: progression-free survival; PRRT: peptide receptor 
radionuclide therapy; OS: overall survival; RECIST: response evaluation criteria in 
solid tumors; SSTR: somatostatin receptor; WD: well-differentiated. 



COMPETE phase 3 trial



NEC: 
Can we really not do better?



NET grade 3 and NEC
Digestive high-grade NEN are rare with limited data on epidemiology, treatment benefit and overall
survival (OS). Sorbye et al. presented the Nordic NEC 2 study with new data through a prospectively
collected cohort. 861 cases were prospectively included between 2013 and 2017. MINEN were excluded.
Centralized pathological re-evaluation was performed in 495/698 cases. All cases with Ki-67 <60% were
re-evaluated. 698 high-grade digestive NEN cases were classified as 134 NET grade 3 (19%) and 564
NEC. 511 NEC and 128 NET had advanced disease. NET grade 3 with pancreatic primary in 46%. Median
Ki-67 was 31% for NET grade 3 and 90% for NEC. 84% of NET grade 3 and 12% of NEC had Ki-67<55%.
Palliative chemotherapy was given to 427 NEC (83% platinum+etoposide) and 115 NET grade 3 patients
(39% platinum+etoposide, 57% temozolomide-based). Response rate was 34% for NEC and 28% for NET
grade 3, progression at first evaluation seen in 38% of NEC and 21% of NET grade 3. Toxicity led to
treatment discontinuation in 13% of NET grade 3 and 9% of NEC. PFS was 9.8 months for NET grade 3
and 6.1 months for NEC (p<0.001). Second-line chemotherapy was given to 68% of NET grade 3 and 51%
of NEC. 27% developed bone metastases, 10% of NEC brain metastases. OS after first-line chemotherapy
was 21.8 months for NET grade 3 and 7.4 months for NEC (p<0.001). OS for NET grade 3 was 23.7
months if Ki-67 <55% and 8.0 months if >55% (p=0.001). OS for NEC was significantly longer if Ki-67
<55% (p=0.006). Three and 5-year OS was 32% and 10% for NET grade 3 vs. 5% and 2% for NEC.

In conclusion, in this large prospective cohort of advanced high-grade NEN patients, 1 in 3 patients had
no benefit of first-line chemotherapy. Survival was <2 years for NET grade 3 and only 7.4 months for
NEC. These data are in line with the Belgian retrospective analysis from the DNET and NETwerk registry
shown last year at the ENETS Conference by Islam et al. Better treatment options for this patient group are
thus urgently awaited.

Sorbye H. et al. Nordic NEC 2: Characteristics and 
treatment outcome in a prospective cohort of 698 
patients with high-grade digestive 
neuroendocrine neoplasms (NET G3 and NEC). 
Abstract presented at ENETS 2024 in Vienna.

Islam O. et al. Characteristics and management of 
high-grade gastroenteropancreatic
neuroendocrine neoplasms – A Belgian 
retrospective analysis from the DNET & NETwerk
registry. Abstract presented at ENETS 2023 in 
Vienna.



A classic car that was embellished:
from rovalpituzumab tesirine to the
bispecific antibodies against DLL3



Precision immunotherapy in NEN: delta-like canonical 
Notch ligand 3 (DLL3) therapy for NEN

Capdevila J, et al. ENETS 2024



Precision immunotherapy in NEN: delta-like canonical 
Notch ligand 3 (DLL3) therapy for NEN

Beltran H, et al. ASCO 2024

Jaume Capdevila, MD, PhD



Tarlatamab hits in later-line SCLC: update 08/2024











Conclusions NEN talk today

• PRRT is advancing more and more earlier in the treatment algorithm of NET, new nuclear targets are also 
being added and targeted alpha-particle therapy is also showing promising results... To be continued soon!

• PRRT is everywhere, but clinical factors on the Multidisciplinary Tumor Board also play an important role in 
the right treatment choice for the patient at the right time: doctors have to think together with the patient in 
their presence!

• After SSA and PRRT, there is now a whole new landscape of possibilities with not always a lot of data: 
cabozantinib is knocking on the door evidence-based with the beautiful CABINET study

• All eyes are now on DLL3-targeted therapies in NEC; immunotherapy has not turned out to be a golden 
treasure for NEN, future for CAR T-cell therapy?

• Clinically useful biomarkers are still a major absentee in the NEN field: looking forward to thorough research 
projects such as FORCE, BE-FORCE, ctDNA, gut microbiome, ...

• Clinical trials are very important to our patients, so INCLUDE!



Thank you for being invited to speak here as an 
oncologist in the territory of the nuclear lion☺
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