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ABSTRACT
Introduction  Gastroenteropancreatic neuroendocrine 
tumours (GEP NET) are malignant neoplasms that impact 
survival. Somatostatin analogues (SSA) are used for 
treating hormonal symptoms caused by GEP NET and 
have antiproliferative effects. They are used as first-line 
therapy in patients with advanced GEP NET, but disease 
control is limited to a median progression-free survival 
(mPFS) of 14–32 months. Second-line treatment options 
include targeted therapy (everolimus or sunitinib), or 
peptide receptor radionuclide therapy (PRRT) with 177Lu-
DOTATATE. In patients suffering from a NET-related 
hormonal syndrome, SSA is generally continued life-
long. However, there is no consensus on whether it is 
beneficial to continue SSA in non-functional NET upon 
disease progression. Due to the ongoing activity of the 
somatostatin receptor pathway in GEP NET progressing 
on first-line SSA, we hypothesise that SSA have an added 
efficacy in second-line therapy.
Methods and analysis  The SAUNA trial is an 
international, multicentre, open-label, randomised, 
controlled, pragmatic clinical trial. 270 patients with 
advanced, non-functional GEP NET and progression 
under first-line SSA will be included in substudy 1 (PRRT; 
n=142) or substudy 2 (targeted therapy (everolimus/
sunitinib); n=128) per investigator’s choice of second-
line therapy and will be randomised (1:1) per substudy 
between SSA continuation or SSA withdrawal arms. 
Co-primary endpoints are the difference in progression-
free survival (PFS) according to the RECIST (Response 
Evaluation Criteria In Solid Tumours) V.1.1 criteria and 
difference in time to deterioration (TTD) in quality of life 
(QoL) per substudy after initiating second-line therapy 
with or without SSA. Secondary endpoints include the 
PFS rate at 18 months, the difference in pooled PFS and 
TTD combining both substudies, overall survival, response 
rates, QoL, costs, cost-effectiveness and toxicity. The study 
design was developed in cooperation with the Belgium and 
Dutch patient organisations.

Ethics and dissemination  The study has been approved 
on 31 May 2023 by the Ethical Committees and Regulatory 
Authorities of the concerned member states (EU CT 
number 2022-502703-30-00). Both the trial management 
group and the steering committee will oversee good 
governance of this trial. Results of the study will be 
published in peer-reviewed international journals and 
presented at international conferences.
Trial registration number  NCT05701241.

INTRODUCTION
Neuroendocrine neoplasms (NEN) 
commonly originate from the gastrointestinal 
tract and lungs1 2 and display a heterogeneous 
biological profile. NEN can clinically and 
histologically be divided into poorly differ-
entiated neuroendocrine carcinomas and 
well-differentiated neuroendocrine tumours 
(NET).3 Among NEN, gastroenteropancre-
atic (GEP) NET impact survival with a cancer-
related mortality in 60% of the patients.4 In 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Binational, multicentre, pragmatic trial that reflects 
real-world clinical settings, ensuring representative-
ness across different types of medical centres.

	⇒ Active involvement of Belgian and Dutch patient or-
ganisations throughout the course of the trial.

	⇒ Randomised trial design to prevent confounding 
based on patient and physician preferences.

	⇒ Open-label design, which could potentially lead to 
bias, but makes the trial more practical and reflec-
tive of real-world situations.

	⇒ Real-life limitation: more patients eligible and ran-
domised for substudy 1 (peptide receptor radionu-
clide therapy) than for substudy 2 (targeted therapy).
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the past years, the incidence and prevalence rates for 
GEP NET are rising steadily across Europe and glob-
ally.2 5 6 Pancreatic NET (panNET) and small intestinal 
NET (siNET) are most common among GEP NET and 
often present with distant metastases, impeding curative 
surgical resection. Metastatic panNET or siNET exhibit 
5-year overall survival (OS) rates of 34% and 59%, respec-
tively.5 In addition, a minority of GEP NET are functional 
NET, secreting bioactive peptides and amines, leading to 
specific hormonal syndromes that subsequently impair 
quality of life (QoL) and OS.7 Moreover, several studies 
reveal that patients with NET have a lower health-related 
QoL on various domains, compared with the general 
population8 and other cancer types.9

Treatment of newly diagnosed, locally advanced or 
metastatic GEP NET is based on various patient and 
tumour characteristics. One of the treatment modalities 
is somatostatin analogues (SSA),10 which mainly bind to 
the somatostatin receptor type 2 (SSTR2) expressed by 
the majority of NET cells,10 inhibiting tumour hormone 
release and growth. Initially, SSA were predominantly 
used for treating hormonal symptoms of GEP NET, such 
as the carcinoid syndrome.10 Recently, studies have also 
proven the antiproliferative effects of SSA in GEP NET. 
In the phase III PROMID11 and CLARINET trials,12 SSA 
octreotide long-acting release (LAR) and lanreotide 
increased time to progression and progression-free 
survival (PFS) in siNET and in GEP NET, respectively, 
compared with placebo. Both octreotide LAR13 and 
lanreotide14 15 are approved by the US Food and Drug 
Administration (FDA) and European Medicines Agency 
(EMA) for advanced GEP NET. Furthermore, SSAs have a 
favourable tolerability and a limited adverse event profile 
and are thus advocated as the first-line therapy of choice 
in patients with advanced GEP NET in international clin-
ical guidelines.16–18 Despite their efficacy, disease control 
on SSA was limited to a median PFS (mPFS) of 14–32 
months in phase III clinical trials.11 12

Second-line FDA-registered and EMA-registered treat-
ment options for non-functional GEP NET include the 
following: tyrosine kinase inhibitor sunitinib for panNET, 
mTOR inhibitor everolimus for all GEP NET and peptide 
receptor radionuclide therapy (PRRT) with radiolabelled 
SSA 177Lu-DOTATATE for SSTR2-positive GEP NET.17 
Therapy with sunitinib19 or everolimus17 19 20 resulted in 
an mPFS of 11 months, whereas PRRT with 177Lu-DO-
TATATE resulted in an mPFS of 28 months.21 22 Due to 
their toxicity and costs, European Society of Medical 
Oncology guidelines recommend targeted therapy 
and PRRT as second-line treatment for GEP NET after 
progression on SSA.17 In functional NET, SSA are 
often continued life-long, in monotherapy or along-
side second-line therapy,23 24 to avoid a rebound of the 
hormonal syndrome.16 Throughout the registration trials 
with these second-line therapies, the inclusion criteria 
varied, resulting in a heterogeneous overall population of 
patients with functional and non-functional tumours, with 
or without SSA continuation. Although the investigation 

of the interaction of SSA and targeted therapy was not 
part of the study design, the concomitant use of SSA was 
permitted in the registration trials of both sunitinib and 
everolimus. This resulted in SSA use in 27–44% of the 
patients included in these trials, evenly distributed over 
intervention and placebo arms.19 In the NETTER-1 trial, 
all patients in the 177Lu-DOTATATE arm were treated 
with 30 mg octreotide LAR every 4 weeks, leading to a 
much-adopted strategy of continuation of SSA along-
side PRRT in both functional and non-functional GEP 
NET.25 Hence, the evidence on the benefit of SSA addi-
tion in second-line treatment of non-functional GEP NET 
is inconclusive, and that is why there is no consensus 
whether SSA should be continued on progressive disease 
(PD) in patients with non-functional NET.

Trial rationale: should SSA be continued in second-line in case 
of PD under first-line SSA?
In oncology, the classical paradigm advises discontinuing 
a certain therapy on documented PD during treatment. 
However, this does not necessarily apply to SSA contin-
uation in GEP NET. For instance, sustained functional 
SSTR2 expression on progression under SSA indicates 
ongoing suppression of hormonal activity, supporting 
the efficacy of second-line PRRT. Moreover, on progres-
sion, disease control could be reobtained through dose 
escalation of SSA, suggesting continued antiprolifera-
tive effects of SSA.25 26 Additionally, GEP NET exhibit 
low tumour growth rates, resulting in slow progression 
under SSA, suggesting sustained intracellular effects of 
SSA. Finally, a retrospective study (n=168) showed that 
SSA continuation alongside second-line PRRT yielded 
a survival benefit (mPFS and median OS (mOS) of 91 
months each in PPRT+SSA arm (n=87), compared with 
mPFS of 27 months and mOS of 47 months in the PRRT 
monotherapy arm (n=81)).27

Conversely, some reports question the benefits of SSA 
continuation in combination therapy. In the COOPER-
ATE-2 trial, pasireotide LAR (pan-SSTR-targeting ligand) 
with everolimus did not improve PFS versus everolimus 
monotherapy. However, since the clinical efficacy of 
pasireotide in NET is not established, these results may 
not extend to lanreotide or octreotide LAR.28 Moreover, 
post-hoc analyses of the sunitinib and everolimus regis-
tration trials did not show the benefit of SSA continua-
tion. However, SSA administration was not randomised, 
nor stratified upfront, and likely selects for functional 
NET.28 29

These considerations above, combined with the toler-
ability of SSA, the lack of high-grade evidence from clin-
ical trials, and its continued use in functional NET have 
fuelled the controversy of continuing SSA in advanced, 
non-functional GEP NET during second-line systemic 
therapy. Moreover, the current guidelines16–18 provide 
insufficient support in this area. Consequently, routine 
clinical practice differs between NET centres in both 
Belgium and the Netherlands. Feasibility questionnaires 
in SAUNA-participating centres revealed a high degree 
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of intercountry and intracountry variability in current 
clinical practice regarding SSA use in this setting. During 
second-line therapy with everolimus, 58% of all centres 
(n=19) would continue SSA (77% of the Belgian centres 
(n=13) and 17% of the Dutch centres (n=6)). A similar 
trend was seen for sunitinib as second-line treatment. For 
patients treated with PRRT, 47% of all centres (n=19) 
would continue SSA (46% of the Belgian centres (n=13) 
and 50% of the Dutch centres (n=6)). This divergence in 
clinical practice is mirrored by an emerging dichotomy in 
ongoing clinical research: the STARTER-NET trial inves-
tigates the potential benefit of concomitant SSA with 
first-line targeted therapy, whereas the STOPNET trial 
explores the counter-hypothesis that concomitant SSA 
with PRRT has no added value.30–32

Due to the ongoing activity of the SSTR pathway in GEP 
NET progressing during first-line SSA, we hypothesise that 
SSA has added efficacy in second-line treatment alongside 
PRRT or targeted therapy. With the SAUNA trial, we aim 
to investigate the efficacy of SSA continuation in terms 
of PFS and QoL in advanced, non-functional GEP NET 
patients during second-line therapy, compared with SSA 
withdrawal. This will provide the necessary high-grade 
evidence for guidelines and inform the NET specialists 

on the preferred strategy. We additionally aim to perform 
a cost-effectiveness analysis, so policymakers can be 
informed about the costs, health outcomes and efficiency 
of the treatment options under consideration. In case of a 
proven benefit of SSA, this could help patients directly in 
terms of expected OS and QoL outcomes. Furthermore, 
these health gains can be related to the incremental costs 
they require to help policy makers shape their decisions.

METHODS AND ANALYSIS
The aim, design and setting of the study
Trial design
The SAUNA trial is an international, multicentre, open-
label, randomised, controlled, pragmatic clinical trial. 
It will be conducted across 20 participating centres in 
Belgium and the Netherlands. Figure 1 gives an overview 
of the trial design. Patients with advanced, non-functional, 
grade 1 or 2 GEP NET with progression under first-line 
SSA will be divided into two substudies according to the 
choice of second-line therapy at the discretion of the local 
principal investigator (PI). Substudy 1 will include patients 
receiving PRRT with four cycles of 177Lu-DOTATATE, and 
substudy 2 will include patients receiving targeted therapy 

Figure 1  Overview of trial design. EORTC, European Organisation for Research and Treatment of Cancer; EQ-5D-5L, generic 
5-level EuroQoL 5D; GEP, gastroenteropancreatic; HTA, health technology assessment; LAR, long-acting release; NET, 
neuroendocrine tumour; PRRT, peptide receptor radionuclide therapy; QLQ-C30, Quality of Life Questionnaire Core 30; QLQ-
GINET21, Quality of Life Questionnaire Gastrointestinal Neuroendocrine Tumours 21; QoL, quality of life; RECIST, Response 
Evaluation Criteria In Solid Tumours; SOC, standard of care; SSA, somatostatin analogues.
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(everolimus or sunitinib). Patients within each substudy 
will be randomised 1:1 to the SSA continuation or the 
SSA withdrawal arm. Follow-up will be performed every 
3 months until 18 months after the start of second-line 
therapy. After the treatment phase, participants will be 
followed up for 5 years (long-term follow-up). Follow-up 
will consist of imaging and Response Evaluation Criteria 
In Solid Tumours (RECIST) V.1.1 assessment, validated 
QoL and healthcare usage questionnaires and optional 
blood collection for biomarker analysis.

Patient and public involvement statement
The trial was set-up in collaboration with patient organisa-
tions ‘vzw NET & MEN Kanker (Belgium)’ and ‘Stichting 
NET-NEC (the Netherlands)’. These groups contributed 
to the trial design, ensuring patient-centric outcome 
measures. They evaluated the intervention’s burden and 
the time commitment required for participation. Further-
more, all the study information provided to the patients 
was reviewed and approved by the patient organisations. 
Finally, continued patient involvement is foreseen during 
all phases of the trial, including the dissemination of 
results, as representatives from the patient organisations 
are part of the trial steering committee.

Endpoints
Co-primary endpoints
The trial aims to demonstrate the superiority of SSA 
continuation compared with SSA withdrawal during 
second-line therapy. This trial is divided into two 
substudies, using either PRRT (substudy 1) or targeted 
therapy (substudy 2) as second-line therapy. Each partic-
ipant is further allocated to the SSA continuation or SSA 
withdrawal arm through 1:1 randomisation per substudy.

The first co-primary endpoint assesses the difference 
in PFS between SSA continuation and SSA withdrawal 
arm per substudy after initiating second-line therapy, as 
assessed by blinded local radiologists on cross-sectional 
imaging. Progression is defined through RECIST V.1.133 
after initiating second-line therapy with PRRT or targeted 
therapy. The second co-primary endpoint assesses the 
difference in time to deterioration (TTD) in QoL between 
SSA continuation and SSA withdrawal arm per substudy 
after initiating second-line therapy with PRRT or targeted 
therapy. TTD is defined as the time from the start of 
second-line therapy to the first decrease from baseline on 
the Global Health component of the European Organi-
sation for Research and Treatment of Cancer (EORTC) 
Quality of Life Questionnaire Core 30 (QLQ-C30) ques-
tionnaire by at least 10 points (on a 100-point scale),34 
with no further increase above this threshold, or death.

The trial will only be considered positive if superiority 
can be demonstrated for PFS and TTD in QoL for SSA 
continuation alongside second-line therapy compared 
with SSA withdrawal. This is because proving the benefits 
of SSA continuation, both in terms of survival and QoL 
benefit, could help patients directly. Subsequently, this 

will help NET experts and policymakers to shape their 
decisions.

Secondary endpoints
Secondary endpoints are PFS according to RECIST V.1.1 
at 18 months, OS, response rates, overall QoL via Quality 
of Life Questionnaire Gastrointestinal Neuroendocrine 
Tumours 21 (QLQ-GINET21), EORTC QLQ-C30 and the 
generic 5-level EuroQoL 5D (EQ-5D-5L) questionnaires, 
costs, cost-effectiveness and toxicity. The primary and 
secondary endpoints will be considered per substudy and 
in the full data set combining both substudies.

Exploratory endpoints
Exploratory endpoints are exploratory biomarker anal-
yses (eg, circulating tumour DNA, circulating tran-
scripts, circulating non-malignant DNA) via multiomics 
analysis in a subset of participants to discover additional 
blood-based biomarkers for prediction of response 
to therapy in order to better select patients that will 
benefit from SSA therapy. To test whether the level of 
a biomarker from our multiomics approach is associ-
ated with tumour progression, an association between 
tumour fraction evolution and PFS will be evaluated 
using a joint modelling approach with the R package 
‘JM’. A joint model will be fitted for the data using a 
linear mixed model for the longitudinal data and a Cox 
survival model for PFS.

Study population
Eligibility criteria
A total of 270 adult patients with GEP NET will be 
included as per the eligibility criteria (table 1).

Study procedures
Study screening and randomisation
Potential participants will first be scheduled for a 
screening visit, where the eligibility criteria (see table 1) 
will be checked and written informed consent form 
will be obtained (see online supplemental files 1 and 
2). A unique study identification number will then be 
assigned to the participant, and the relevant data collec-
tion and study procedures (as outlined in table 2) will 
be performed during the screening period of 42 days 
before eventual randomisation. Within 8 days before visit 
1, eligibility criteria will be rechecked and after comple-
tion of the study questionnaires, participants within each 
substudy will be randomised 1:1 through Qminim, a web-
based minimisation tool, to the SSA continuation or the 
SSA withdrawal arm. Stratification will occur according 
to the study centre and the Ki67 value (<10% (grade 1 
and low grade 2), ≥10% (high grade 2)) in accordance 
with the cut-off criteria established by the CLARINET 
trial.12

Participants that are determined as not eligible will be 
listed as screen failure together with the reason for screen 
failure. They will continue to be followed-up according to 
the standard of care.

https://dx.doi.org/10.1136/bmjopen-2025-099996
https://dx.doi.org/10.1136/bmjopen-2025-099996
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Therapeutic schedules
After randomisation, the participants will start the second-
line therapy of choice of the local PI according to the 
registered label (PRRT or targeted therapy). Following 
international guidelines and the SAUNA feasibility ques-
tionnaire among participating centres, participant treat-
ment is estimated to be split evenly between PRRT and 
targeted therapy. As the efficacy between everolimus35 
and sunitinib36 is not different in randomised phase III 
clinical trials (as measured by PFS), further stratification 
based on the type of drug within the targeted treatment 

subgroup is not warranted. However, a post-hoc analysis 
for the effect of the type of drug is planned.

Participants who are randomised in the SSA contin-
uation arm will continue SSA at its registered dose for 
first-line treatment: octreotide LAR 30 mg or lanreotide 
120 mg. In participants previously using an above-label 
frequency (ie, every 2–3 weeks, instead of every 4 weeks) 
or an above-label dose, the dosing schedule will be 
reduced to octreotide LAR 30 mg or lanreotide 120 mg 
every 4 weeks. Participants randomised in the SSA with-
drawal arm will stop SSA after randomisation.

Participants in arm 1 (PRRT) who are randomised to 
the SSA continuation arm will receive the SSA injection 
in the week following each administration of 177Lu-DO-
TATATE,37 which will be administered every 8 weeks, 
followed by dosing every 4 weeks after completion of 
PRRT. Participants in substudy 2 (targeted therapy) who 
are randomised in the SSA continuation arm will receive 
an injection of the first dose of SSA within the study, 28±7 
days after their final SSA dose before visit 1. Participants 
will continue this dose every 4 weeks. For targeted therapy, 
the local PI will prescribe daily oral doses of everolimus 
10 mg or sunitinib 37.5 mg. Dose reductions after initia-
tion of everolimus, sunitinib and PRRT will be performed 
according to local guidelines.

After the end of treatment/early termination visit, it 
is advised that the participants continue the allocated 
treatment. Nonetheless, should the local PI have clin-
ical reasons to continue or resume SSA treatment, either 
option is acceptable.

Follow-up
All patients are followed up at 3, 6, 9, 12, 15 and 18 months 
(±14 days) from the day they started the second-line treat-
ment. The details of follow-up and the respective study 
procedures are given in table  2. After the end of treat-
ment or early termination, long-term follow-up (yearly 
(±3 months)) will initiate and continue for 5 years.

Patient withdrawal and study termination
Participants may leave the study at any time without any 
consequences. The PI can also withdraw a participant for 
urgent medical or valid reasons. Follow-up will continue 
for participants who stopped study treatment unless 
consent is withdrawn. The available data until the with-
drawal of consent or loss to follow-up will be used and will 
be censored at the last time point available in the absence 
of progression or death.

Health-related QoL measurements and health care-related cost-
estimation tools
Health-related QoL will be measured using a generic 
and two disease-specific instruments. The EQ-5D-5L is 
a valid instrument and is recommended for economic 
evaluation, clinical and public health studies.38 Country-
specific versions of the EQ-5D-5L will be used (BE-Dutch 
and BE-French version for Belgian participants, and 
NL-Dutch version for Dutch participants). This will be 

Table 1  Eligibility criteria of the SAUNA trial

Inclusion criteria Exclusion criteria

For eligibility to participate in this 
study, a potential participant must 
meet all of the following criteria:

A potential participant who meets 
any of the following criteria will be 
excluded from participation in this 
trial:

Age≥18 years Indication for second-line treatment 
of GEP NET with chemotherapy

Written informed consent prior to 
any study-related procedure

Presence of poorly-differentiated 
grade 3 neuroendocrine carcinoma, 
well-differentiated grade 3 NET or 
rapidly progressive NET

Eastern Cooperative Oncology 
Group performance status≤2

Prior treatment with everolimus, 
sunitinib or PRRT

Histologically-proven diagnosis 
of locally advanced or metastatic, 
non-functional, well-differentiated 
WHO 2019 grade 1‒2 GEP NET

Contraindication, proven allergy 
or other indication than functional 
NET for the use of an SSA

Documented radiological PD on 
first-line SSA treatment

Patient showing PD while being on 
a lower than the registered dose 
of SSA

	► Indication, according to the 
local PI, to start with second-
line treatment with:

	► PRRT with 177Lu-DOTATATE 
(substudy 1)

	► Either sunitinib or everolimus 
(substudy 2)

Functional NET, defined as 
the presence of clinical and 
biochemical evidence of a 
hormonal NET-related syndrome

Patient undergoing palliative, 
systemic oncological treatment for 
other malignancy than GEP NET

Concurrent anticancer treatment in 
another investigational trial

Any abnormal findings at 
baseline, clinical finding, including 
psychiatric and behavioural 
problems, or any other medical 
condition(s) or laboratory findings 
that, in the PI’s opinion, might 
jeopardise the participants’ 
safety or decrease the chance of 
obtaining satisfactory data needed 
to achieve the objective(s) of the 
study

Pregnant or lactating participant 
at screening or if the participant 
wishes to get pregnant during the 
treatment phase of the trial

GEP, gastroenteropancreatic; NET, neuroendocrine tumour; PD, progressive 
disease; PI, principal investigator; PRRT, peptide receptor radionuclide 
therapy; SAUNA, Continuing Somatostatin Analogues Upon progression in 
Neuroendocrine tumour pAtients; SSA, somatostatin analogues.
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supplemented by the disease-specific EORTC QLQ-C30 
(co-primary endpoint) and QLQ-GINET21 question-
naires, which both have been developed and validated 
for patients with cancer and patients with GEP NET, 
respectively.8

Total costs will be measured based on intervention costs 
and costs for healthcare utilisation (in both countries) 
and productivity loss (only in the Netherlands) until the 
primary endpoint will be measured in accordance with 
economic guidelines. Healthcare costs will be calculated 
using data from electronic hospital registries, electronic 
case report form (eCRF), InterMutualistic Agency admin-
istrative data for Belgian participants (if applicable), 
and data from the questionnaire on medical consump-
tion and production consumption, which is an adapted 
version of the Medical Consumption Questionnaire 
and Production Consumption Questionnaire developed 
and validated by the Institute for Medical Technology 
Assessment (Erasmus University, Rotterdam, the Neth-
erlands).39–43 Both questionnaires are adapted to only 
include relevant healthcare-related questions to reduce 
patient burden. The cost price of SSAs will be determined 
by the bottom-up micro-costing method. These data will 
be collected in the trial database and will be used for a 
cost-effectiveness analysis.

Sample size calculation and statistical analysis plan
Sample size calculation
Substudy 1: PRRT
To assess the PFS co-primary endpoint in this substudy, a 
total of 142 participants will be randomised. The phase III 
NETTER-1 trial25 showed a HR of 0.21 for PFS for PRRT 
with SSA versus double-dose SSA monotherapy in midgut 
NET. Based on these findings and assuming an mPFS of 
15.4 months in the SSA withdrawal arm, an overall total 
of 96 events or an overall sample size of 134 participants 
would be needed in the PRRT arm to detect an HR of 
0.54 using a log-rank test (85% power and α=0.05). The 
assumed mPFS of 15.4 months in the SSA withdrawal 
group was not taken directly from empirical data, but 
was mathematically inferred from the reported median 
PFS of 29 months for the SSA continuation group in the 
NETTER-1 trial.44 Accounting for a 5% dropout rate, 
142 participants will need to be randomised. For the 
TTD co-primary endpoint, this foreseen sample size of 
142 participants would allow the detection of an HR of 
0.55 in TTD using a log-rank test with 102 events (85% 
power and α=0.05). This assumes a median TTD of 13.5 
months in the SSA withdrawal arm, based on the findings 
of the NETTER-1 trial,25 which showed an HR of 0.41 with 
a median TTD of 28.8 months in the SSA continuation 
arm, and the CLARINET trial,12 which showed an HR of 
0.47 in the SSA arm.

Substudy 2: targeted therapy (everolimus or sunitinib)
To assess the PFS co-primary endpoint in this substudy, a 
total of 128 participants will be randomised. Three large 
phase III trials19–21 demonstrated an mPFS of 11 months 

during treatment with everolimus or sunitinib. The 
RADIANT-3 trial,29 evaluating everolimus in panNET, 
reported an HR of 0.35 for PFS was reported, while the 
RADIANT-4 trial20 reported an HR of 0.48 for the extra-
pancreatic NET. The SUN-111 trial,19 studying sunitinib 
in panNET, reported an HR of 0.42 for PFS for treatment 
with sunitinib. In addition, the STARTER-NET trial with 
a randomisation between lanreotide (SSA) in combina-
tion with everolimus and everolimus monotherapy in 
first-line showed an HR of 0.38 for PFS favouring the 
lanreotide+everolimus arm.30–32 Based on these findings 
and assuming an mPFS of 11 months in the SSA with-
drawal arm (=group considered in RADIANT trials), an 
overall total of 97 events or an overall sample size of 120 
participants will be needed to detect an HR of 0.54 using 
a log-rank test (85% power and α=0.05). Accounting for 
a 5% dropout rate, 128 participants will be randomised in 
total for this substudy. For the TTD co-primary endpoint, 
this foreseen sample size of 128 participants would allow 
the detection of an HR of 0.55 in TTD using a log-rank 
test with 103 events (85% power and α=0.05), assuming 
a median TTD of 9 months in the SSA withdrawing arm.

Pooled analysis
In a pre-planned analysis, the co-primary endpoints PFS 
and TTD will be considered in the 270 included partici-
pants of both substudies 1 and 2, allowing for the detec-
tion of superiority of continued SSA treatment with an 
HR of 0.66 for PFS (assuming an mPFS of 13 months 
in the SSA withdrawal arm) and an HR of 0.67 for TTD 
(assuming a median TTD of 11 months in the SSA with-
drawal arm) a total of 210 events and 227 events (85% 
power and α=0.05) are needed, respectively.

Although the results of the trials12 19 22 44 used for sample 
size calculations cannot necessarily be extrapolated to 
the SAUNA trial, it does highlight the importance and 
potential effect size of continuation of SSA and therefore 
supports our HR assumptions.

Statistical analysis plan
The intention-to-treat (ITT) population is considered 
the main analysis population for both the co-primary 
and secondary endpoints. For the co-primary study 
endpoints, the difference in PFS and respectively in TTD 
in QoL between SSA continuation or withdrawal will be 
estimated using the Kaplan-Meier method and compared 
using a log-rank test. HRs and 95% CIs will be reported 
using a Cox-proportional hazard model. As a sensitivity 
analysis, the co-primary outcomes will also be assessed in 
the per-protocol (PP) population with the same analysis 
methods.

For the secondary endpoints, the PFS at 18 months 
between SSA continuation or withdrawal will be calcu-
lated using the χ2 test per substudy. ORs with 95% CI 
will be reported. The intervention effect of SSA contin-
uation compared with withdrawal with the adjustment 
for clinicopathological variables (primary tumour type 
(defined as pancreatic vs extra-pancreatic NET), age, 
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presence of extra-hepatic metastases at screening, dura-
tion of SSA during first-line, Ki67 level and use of ever-
olimus or sunitinib in the targeted treatment substudy) 
will be evaluated using a logistic regression model for the 
PFS at 18 months. The 18-month follow-up is based on 
the RADIANT trial, where 80% of patients treated with 
everolimus had progression at 18 months.22 The median 
PFS in the NETTER-1 study in patients treated with PRRT 
was 28 months.44 Through the long-term follow-up of 5 
years, PFS events beyond the 18-month timeframe will 
be captured. When the last patient reaches 18 months 
follow-up, the estimated median follow-up will be 33 
months for the overall population. Within this timeframe, 
there will be a sufficient number of PFS events to allow 
analysis of this primary outcome when the last patient 
included has reached his or her 18 months of follow-up.

A time-to-event analysis comparing PFS and respectively 
TTD between SSA continuation and withdrawal with the 
inclusion of the same clinicopathological data will be 
performed using a Cox-proportional hazard model (HR 
and 95% CIs will be reported). The same analysis will be 
done for OS.

Furthermore, response rates will be described according 
to RECIST V.1.1 criteria, and QoL measures will be 
measured at different time points to compare evolution 
over time between the two study arms using a linear 
mixed model with the participant as a random effect. 
Finally, secondary survival endpoints will be assessed in 
the PP population with the same analytical methods, and 
a pooled analysis of the whole sample (using the data of 
the ITT population of both substudies), PFS, TTD and 
OS will be estimated using the Kaplan-Meier method and 
compared using a log-rank test. HR and 95% CIs will be 
reported using a Cox proportional hazard model.

Health technology assessment analysis
As part of the health technology assessment (HTA) anal-
ysis, an economic evaluation study will be performed 
according to the Belgian and Dutch guidelines.38 45–49 A 
cost-effectiveness analysis (CEA) and a cost-utility analysis 
(CUA) will be performed. The cost-related data will be 
collected as defined in the methods section.

The CEA will be performed using PFS at 18 months as 
the primary endpoint. In accordance with the economic 
evaluation guidelines, in the Netherlands, this analysis 
will be performed from a societal perspective to include 
costs for healthcare and lost productivity until 5 years 
after treatment initiation. In Belgium, this analysis will be 
done from the perspective of the healthcare payer. The 
CUA will be performed using quality-adjusted life years 
as the outcome, based on the Dutch and Belgian tariff for 
the EQ-5D-5L.

During the economic evaluation, as well as the CEA 
and CUA, the Incremental Cost-Effectiveness Ratio of 
SSA continuation versus SSA withdrawal will be calculated 
by dividing the difference in costs by the difference in 
effects, while accounting appropriately for uncertainty. 
Missing data will be imputed using multiple imputation 

by changed equations. Special caution will be given for 
possible clustering of data, as this might lead to inaccu-
rate levels of uncertainty and inaccurate point estimates. 
To account for this, the analyses will be performed using 
linear multilevel analyses.

Other study parameters: blood samples for future multiomics 
research
The ITT population subset that will provide blood 
samples for future multiomics research is considered the 
main analysis population for the exploratory endpoints. 
To test whether the level of a biomarker from our multio-
mics approach is associated with tumour progression, an 
association between tumour fraction evolution and PFS 
will be evaluated using a joint modelling (JM) approach 
using the R-package ‘JM’.50

ETHICS AND DISSEMINATION
Ethics approval and consent to participate
The study has been approved by the Ethical Committees 
and Regulatory Authorities of the concerned member 
states through the CTIS procedure (approval obtained 
on 31 May 2023; EU CT number 2022-502703-30-00). It 
has also been registered at the ​ClinicalTrials.​gov database 
(NCT05701241). The study will be carried out in accor-
dance with the protocol, with Clinical Trials Regulation 
No 536/2014 with principles enunciated in the current 
version of the Declaration of Helsinki and the guide-
lines of GCP issued by the International Conference on 
Harmonisation. The first patient was enrolled in July 
2023, and the study will remain open for inclusion until 
July 2027.

Monitoring, quality assurance and safety considerations
A trial management group will oversee daily manage-
ment, and alongside the steering committee ensure good 
governance of this trial. This trial may undergo internal 
or external monitoring, auditing or inspections to ensure 
compliance with good clinical practice, protocol, eligi-
bility criteria, proper implementation, informed consent 
procedures and data verification. Furthermore, adequate 
reporting of AEs, SAEs and suspected unexpected 
serious adverse reactions (SUSARs) will be monitored 
and graded using the Common Terminology Criteria 
for Adverse Events (CTCAE) V.5.0, and reported to the 
Regulatory Authority and Ethics Committee according 
to national regulations. All reported or observed grade 
3 or more AEs, SAEs or SUSARs will be recorded in the 
eCRF and will be monitored throughout the treatment 
phase until resolution or stabilisation, with appropriate 
medical intervention if required. Only related SAEs need 
reporting until 42 days after the last SSA administration 
or until the start of a new treatment. The PI assesses the 
grade of the (S)AE/SUSAR and its relatedness to SSA. 
The sponsor will submit an annual safety report to all 
Member States (via Clinical Trials Information System) 
regarding the safety of the investigated product.
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Dissemination
This trial aims to evaluate the impact of SSA on PFS and 
TTD of QoL in second-line therapy alongside PRRT (with 
177Lu-DOTATATE) or targeted therapy (with everolimus 
or sunitinib) in patients with advanced, non-functional 
GEP NET with progression under first-line SSA. According 
to the current literature, no trial has specifically studied 
these endpoints, and the current international guide-
lines provide insufficient support in this area. Therefore, 
this trial has the potential to change the treatment para-
digm for these patients. The results will be disseminated 
through multiple channels: they will be published in 
peer-reviewed international journals, presented at inter-
national conferences and scientific meetings for clini-
cians and researchers and communicated to patients via 
patient organisations and their NET physicians.
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