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Abstract 

Background  Everolimus is the only approved therapy for patients with advanced neuroendocrine tumors (NET) 
of lung and thymus and new treatment options are urgently needed. Expression of somatostatin receptor 2 (SSTR2) 
is frequently seen in functional imaging in lung-NETs opening the opportunity to treat SSTR2 positive patients 
with radioligand therapies (RLT). Retrospective data suggest a potential meaningful benefit of RLT directed to SSTR2 
in lung-NET patients.

Methods  The LEVEL trial is a randomized, open-label, phase III international trial of 177Lu-edotreotide versus everoli-
mus in patients with progressive, locally advanced or metastatic, and well/moderately differentiated NETs of lung 
(typical/atypical) or thymic origin. Patients could be treatment-naïve or have progressed (PD) on somatostatin ana-
logues or ≤ 2 additional systemic treatments. Prior RLT or mTOR inhibitors are not permitted.

Eligible patients are randomly assigned 3:2 to 6 cycles of 177Lu-edotreotide (total administered activity 7.5 ± 0.7 GBq / 
cycle) or to oral everolimus 10 mg once daily until PD or unacceptable toxicity. Only patients with positivity in soma-
tostatin receptor imaging will be included. CT or MRI scans are performed every 12 weeks until PD. Blood samples 
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are analyzed at baseline, at 1st tumor assessment, and at PD for pharmacodynamic endpoints. Archival tumor tissue 
samples will be analyzed for ancillary studies.

The primary endpoint is progression-free survival (PFS) according to RECIST v1.1 based on local investigator assess-
ment. Secondary endpoints include overall survival, overall response rate, safety, and quality of life (EORTC QLQ-C30).

The expected sample size is 120 patients to demonstrate statistical significant risk reduction of 46.4% (HR = 0.536) 
in PFS with the experimental treatment using an overall 5% two-sided alpha error with 80% power. An interim PFS 
analysis was included using the Lan-DeMets with O’Brian-Fleming-like boundaries.

Discussion  The LEVEL trial will investigate if 177Lu-edotreotide has the potential to be incorporated as a standard 
treatment option for patients with NETs from the lung and Thymus.

Trial Registration  EU CT: 2022–502154-13–00 / www.​clini​caltr​ials.​gov: NCT05918302 (June 23rd, 2023).

Keywords  Neuroendocrine tumors, Lung and Thymus, Everolimus, 177Lu-edotreotide, Targeted Radioligand Therapy

Background
Neuroendocrine tumors (NET) are rare malignancies 
originating from the neuroendocrine system and char-
acterized by a well-differentiated histology [1]. The main 
primary tumor origin is the digestive tract, followed by 
the lung, which comprises approximately one-quarter to 
one-third of NETs with an incidence ranging from 2 to 
20 cases per million people per year, based on data from 
the US and Europe [2, 3]. The incidence of lung-NETs has 
increased in the last years, likely influenced by the rising 
awareness and improved diagnostic techniques. Lung-
NETs are classified by the World Health Organization 
(WHO) into typical and atypical carcinoid, correspond-
ing to low- and intermediate-grade tumors, respectively, 
based on the histological differentiation and mitotic 
index [4]. Other thoracic NETs include thymic carcinoid 
(ThC) with an incidence accounting for 2 per million 
people per year in the European population [5, 6].

Thoracic NETs are most often diagnosed as a conse-
quence of non-specific tumor-related respiratory symp-
toms (mainly central forms) or incidentally (mainly 
peripheral forms) [7]. Approximately 80% of lung-NET 
cases are diagnosed at an early stage [8]. In contrast, most 
ThCs are diagnosed at advanced-stage [9]. Lung-NETs 
are more common in women and the most common age 
of onset ranges from 50 to 60 years [10]. A minority of 
cases present with symptoms related to hormonal hyper-
secretion [11]. The prognosis of patients with lung-NETs 
is mild with a 5-year overall survival (OS) of 60% [12]. 
Conversely, the prognosis of ThC remains poor, with an 
estimated 5-year OS of 26%−60% [5, 12].

Control of tumor growth and functioning syndromes 
are the main goals of therapeutic management, with 
the aims of improving both the quality of life (QoL) 
and survival. Systemic antitumor therapies for patients 
with advanced thoracic NETs include somatosta-
tin analogues (SSAs), which allow control of tumor 

growth and palliate hormone-related symptoms [13–
16], chemotherapy [17–19], and everolimus [20, 21]. 
The RADIANT-4 study comprises the largest series of 
lung-NETs ever included in a phase III trial, showing a 
median progression-free survival (PFS) of 9.2 months 
in the everolimus arm vs 3.6 months in the placebo 
arm, being the only drug approved by regulatory agen-
cies to treat patients with advanced lung-NETs [20, 21]. 
The SPINET trial was designed to demonstrate the effi-
cacy of SSAs in somatostatin receptor 2 (SSTR2) posi-
tive advanced lung-NETs, but failed to recruit enough 
patients, likely because this treatment option is already 
included in all guidelines despite the lack of a pro-
spective study that demonstrates it role [22]. The het-
erogeneity of the disease, together with the relatively 
low incidence of advanced cases have transformed the 
design and completion of a phase III trial in this setting 
into a real challenge.

Radioligand therapy (RLT) targeting SSTR2 is aris-
ing as one of the most promising treatment strategies 
for the management of NETs in advanced / metastatic 
stages [23–26]. 177Lu-oxodotreotide (177Lu-Dotatate) 
has been approved in Europe and the United States for 
the treatment of unresectable or metastatic progressive, 
well-differentiated (G1 and G2), SSTR2-positive gas-
troenteropancreatic (GEP)-NETs [26]. 177Lu-Dotatate 
is effective and maintains QoL, with a well-established 
safety profile [27]. Several studies showed that RLT is 
also effective in small retrospective cohorts of patients 
with lung-NETs [28–32]. In these studies, 177Lu-Dota-
tate showed an objective response rate (ORR) of 30% 
and a median PFS of 20 months.

The aim of this trial is the comparison between 
177Lu-Edotreotide (177Lu-Dotatoc) and everolimus. It is 
hypothesized that 177Lu-Edotreotide may significantly 
increase the PFS in comparison with everolimus in 
lung-NETs and ThC.

http://www.clinicaltrials.gov
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Methods/design
Design
The LEVEL trial is a randomized, prospective, interna-
tional, open-label, phase III study comparing everoli-
mus and 177Lu-edotreotide in advanced SSTR2-positive 
lung-NETs and ThC. The primary objective of the study 
is to evaluate the efficacy of 177Lu-edotreotide in terms of 
PFS and its safety profile. Secondary endpoints include 
parameters of morphological and functional tumor 
response, such as ORR, duration of response (DoR), dis-
ease control rate (DCR), as well as OS. In addition, the 
current trial includes QoL and translational research. The 
study is planning to recruit patients in Spain, France, Bel-
gium and Italy.

Target population and allocation
In total, 120 patients with NETs of lung or thymic origin 
will be randomized in a 3:2 proportion to either experi-
mental or control arms, respectively (Fig. 1). Randomiza-
tion will be stratified according to prior medical therapy 
(treatment-naïve [patients who have not received any 
prior systemic anticancer therapy] versus non-treatment-
naïve [patients who have received prior systemic anti-
cancer therapy]) and histological differentiation (typical 
versus atypical).

Inclusion criteria

1.	 Independent Ethics Committee (IEC) approved writ-
ten informed consent.

2.	 Patients ≥ 18 years of age.
3.	 Patients who have histologically confirmed meta-

static or locally advanced unresectable, well/mod-
erately differentiated NETs (WHO 2015 criteria) of 
lung (typical and atypical carcinoids) or thymus ori-
gin whether functioning or non-functioning who are 
candidates to receive everolimus or RLT.

4.	 Patients must have the appropriate pathological fea-
tures based on WHO classification (well/moderately 
differentiated), and description of proliferation activ-
ity as indicated by mitotic count per 10 high-power 
fields (HPF) and presence of necrosis, or Ki67 index 
(locally assessed).

5.	 In somatostatin receptor imaging (SRI) all Response 
Evaluation Criteria in Solid Tumors (RECIST) v1.1 
selected target lesions and all other lesions consid-
ered dominant by the investigator should be STR-
positive.

6.	 Lesions must have shown radiological evidence of 
disease progression in the 12 months prior to inclu-
sion in the study.

7.	 Patients may be included in first-line therapy (sys-
temic treatment-naïve) or may have experienced pro-
gression on SSAs or additional systemic treatments, 
which may include, but are not limited to, chemo-
therapy, targeted agents, or immunotherapy (maxi-
mum of 2 prior systemic anti-tumor treatments).

NOTE: SSAs for patients with functioning tumors 
are allowed.

Fig. 1  The LEVEL study protocol design
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8.	 Patients have radiographically documented and 
measurable metastatic or locally advanced disease at 
baseline according to RECIST v1.1.

9.	 An archival tumor tissue sample should be avail-
able for submission to the central laboratory prior 
to study treatment (samples obtained for up to 
36  months prior to initiation of study treatment 
are considered valid for this purpose). If an archival 
tumor tissue sample is not available, a new biopsy tis-
sue sample should be provided if feasible.

Note: These samples will be used for consistency 
analysis of histology and translational research 
but not for the assessment of eligibility.

	10.	 Patients who have Eastern Cooperative Oncology 
Group (ECOG) performance status of 0 or 1.

	11.	 Adequate organ and bone marrow function:

a.	 Neutrophil count (ANC) ≥ 1,500/mm.3
b.	 Platelet count ≥ 75 × 109/L
c.	 Hemoglobin (Hb) ≥ 8 g/dL
d.	 Serum bilirubin ≤ 1.5 × upper limit of normal 

(ULN) or ≤ 3 × ULN for subjects with Gilbert’s 
disease or liver metastases

e.	 Creatinine clearance (CrCl) ≥ 40 mL/min as esti-
mated by the Cockroft-Gault formula or as meas-
ured by 24-h urine collection.

f.	 Alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST) ≤ 2.5 × ULN 
or ≤ 5 × ULN for subjects with liver metastases

	12.	 Female subjects must provide a negative urine 
pregnancy test at screening, and must agree to use 
a medically accepted and highly effective birth con-
trol method (i.e. those with a failure rate less than 
1%) for the duration of the study treatment and for 
6 months after the final dose of study treatment.

	13.	 Female patients must agree not to breastfeed or 
donate ovules starting at screening and throughout 
the study period, and for at least 6 months after the 
final study drug administration.

	14.	 Male patients must agree not to donate sperm 
starting at screening and throughout the study 
period, and for at least 6  months after the final 
study drug administration.

	15.	 Male patients must agree to abstinence or use a 
condom for the duration of the study period and 
for at least 6  months after the final study drug 
administration.

	16.	 Subject agrees not to participate in another inter-
ventional study while on treatment in the present 
study.

Exclusion criteria

1.	 Patients who are not able to swallow tablets.
2.	 Patients with poorly-differentiated or high-grade 

neuroendocrine carcinoma (i.e. large cell neuroen-
docrine carcinoma of lung, small cell lung cancer) or 
mixed tumors (i.e. adenocarcinoid tumor) are not eli-
gible.

3.	 Patients with brain mets unless stable on treatment 
for > 12 weeks and with no evidence of raised intrac-
ranial pressure or mass effect,

4.	 Patients who have ongoing clinically significant toxic-
ity (grade 2 or higher with the exception of alopecia) 
associated with prior treatment (including systemic 
therapy, radiotherapy or surgery).

5.	 Patients who have a recent diagnosis of another 
malignancy (within 12  months prior to inclusion); 
patients who are on active treatment for other cancer 
before the first dose of study drug, or any evidence of 
residual disease from a previously diagnosed malig-
nancy..

6.	 Patients who have a known active Hepatitis B (e.g., 
HBsAg reactive) or active hepatitis C (e.g., HCV 
RNA [qualitative] is detected). Patients who have a 
known history of human immunodeficiency virus 
(HIV) infection (HIV 1 or 2).

7.	 Patients who have received a live vaccine up to 
4 weeks prior to the first dose of trial treatment.

Note: Live attenuated vaccines should not be admin-
istered during the trial treatment and over the next 
3 months after the last treatment dose.

	 8.	 Patients who have documented history of a cer-
ebral vascular event (stroke or transient ischemic 
attack), unstable angina, myocardial infarction, or 
cardiac symptoms (including congestive heart fail-
ure) consistent with New York Heart Association 
Class III-IV within 6 months prior to the first dose 
of study drug.

	 9.	 Prior RLT or mammalian target of rapamycin 
(mTOR) inhibitors (e.g. deforolimus, everolimus, 
sirolimus, temsirolimus, etc.); or hepatic radioem-
bolization (within 6  months prior to first dose of 
study treatment).



Page 5 of 15Capdevila et al. BMC Cancer          (2025) 25:613 	

	10.	 Prior radiotherapy or major surgery within 
12 weeks prior to the first dose of study drug.

	11.	 Patients who have had chemotherapy, biologics, 
investigational agents, and/or antitumor treatment 
with immunotherapy that is not completed 4 weeks 
prior to the first dose of study drug.

	12.	 Patients who have known hypersensitivity to 
everolimus or to any excipient contained in the 
drug formulation of everolimus. Patients who have 
hypersensitivity to other rapamycin derivatives.

	13.	 Patients who have known hypersensitivity to 
177Lu-edotreotide or to any excipient contained in 
the drug formulation of 177Lu-edotreotide or the 
nephroprotective amino acid solution (AAS).

	14.	 Current spontaneous urinary incontinence that, in 
the investigator’s opinion, prevents the safe admin-
istration of the investigational medicinal product 
(IMP).

	15.	 Patients who have other underlying medical condi-
tions that, in the opinion of the investigator, would 

impair the ability of the subject to receive or toler-
ate the planned treatment and follow-up.

	16.	 Patients who have limited their capability to freely 
decide to participate (patients under guardianship / 
curatorship), or are in a situation of institutional or 
hierarchical dependency that could inappropriately 
influence their decision to participate.

Study treatment
Patients randomized to the experimental arm will 
receive treatment with 6 cycles of 7.5 ± 0.7 GBq 177Lu-
edotreotide. The prescribed treatment administration is 
as follows: a 6 (+ 2) weeks interval between cycles 1 and 
2 followed by all remaining cycles (3–  6) given 8 (± 1) 
weeks after the previous cycle, where possible, or until 
disease progression, intolerable toxicity or death, which-
ever occurs first (Fig. 2). The selected dose was based on 
COMPOSE studies and the dosimetry data showing that 
the administered activity of 7.5 ± 0.7 GBq does not exceed 

Fig. 2  Treatment Schedule
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an average cumulative renal absorbed dose of 23 Gy. The 
dose is chosen also based on the worse prognosis of pro-
gressive lung disease, justifying the use of COMPOSE 
with two more cycles than COMPETE and NETTER tri-
als. The LEVEL trial does not include dosimetry.

Patients will be required to have Hb concentra-
tion ≥ 5.0  mmol/L (≥ 8.0  g/dL); ANC ≥ 1.5 × 10 9 cells/L; 
platelets > 75 × 10 9 cells/L, total bilirubin ≤ 3 × ULN, albu-
min ≥ 30  g/L, ECOG < 3, and CrCl ≥ 40  mL/min before 
each IMP administration. Dosing may be delayed by up 
to a maximum of 4 additional weeks and no dose reduc-
tions are allowed. The administration of 177Lu-edotreo-
tide requires the coadministration of a nephroprotective 
AAS containing a mixture of 25  g lysine-hydrochloric 
acid (HCl) and 25 g arginine-HCl diluted in 2000 mL of 
electrolyte solution. The AAS is infused over 4 to 6  h, 
starting 30 to 60  min before RLT administration via a 
peripheral or central line as considered more appropriate.

Patients randomized to the control arm will receive 
everolimus 10  mg orally once daily (QD) until disease 
progression or intolerable toxicity or death, whichever 
occurs first (Fig.  2). Posology and treatment schedule 
modifications will be according to physician criteria and 
latest local Prescribing Information.

Objectives and endpoints
The primary objective is to evaluate PFS, defined as the 
time from randomization until adequately documented 
progression of the disease (PD) according to RECIST v1.1 
or death, whichever occurs first.

Secondary objectives include:

•	 To evaluate ORR, defined as the proportion of ran-
domized patients with confirmed complete response 
(CR) or partial response (PR) (RECIST v1.1).

•	 To evaluate DCR, defined as the proportion of ran-
domized patients with CR, PR or stable disease (SD; 
maintained > 4 months) (RECIST v1.1).

•	 To evaluate DoR, defined as the time from experienc-
ing the first CR or PR until PD (RECIST v1.1).

•	 To evaluate OS, defined as the time from randomiza-
tion until death.

•	 To evaluate safety of the intended treatment regi-
men based on the frequency and severity of adverse 
events (AEs) and Treatment-emergent adverse events 
(TEAEs) assessed by NCI CTCAE v5.0.

•	 QoL, assessed through the European Organization 
for Research and Treatment of Cancer Quality of Life 
Questionnaire C30 (EORTC QLQ-C30) version 3 
and lung cancer-specific extension module LC-13.

•	 To determine molecular or clinical predictive bio-
markers of response to 177Lu-edotreotide.

Assessments
Informed consent is obtained prior to the start of the 
specified screening window (90  days). Procedures con-
ducted as part of the subject’s routine clinical manage-
ment prior to signing of ICF may be used, provided these 
procedures are conducted as specified in the protocol. 
During the screening phase patients undergo the follow-
ing assessments to determine their eligibility: tumor his-
tology, electrocardiogram, recording AEs Physical exam, 
ECOG performance status, vital signs, body mass index, 
and symptom control, 68  Ga-based or 64Cu-based SRI, 
fluorodeoxyglucose (FDG)-positron emission tomog-
raphy (PET) scan (optional), laboratory determinations 
(blood chemistry and hematology, serology, urinalysis, 
and pregnancy test), concomitant medication, biological 
samples (archival tumor tissue and blood samples), mag-
netic resonance imaging (MRI) and/or computed tomog-
raphy (CT) and prior medical therapy.

During the treatment phase patients in the experi-
mental arm are monitored at dosing visits, at pre-treat-
ment evaluations performed 2 to 3  weeks before each 
subsequent dose, and at post-dose visits, performed 
4 ± 1 weeks after the administration of cycle 5 and 6. In 
the control arm, patients are monitored every 4  weeks, 
coincident with drug dispensing. A patient diary is pro-
vided to patients in the control arm to aid in the assess-
ment of everolimus compliance. See Tables  1 and 2 for 
the specific schedule of assessments in the experimental 
and control arms respectively.

Efficacy assessments including diagnosis of progres-
sion and tumor burden is established based on radio-
logical information from morphological imaging (MRI/
CT) according to RECIST v1.1. Tumor assessments are 
scheduled every 12 ± 2  weeks from randomization (the 
first scan will be performed after cycle 2 for the 177Lu-
edotreotide until radiologically confirmed PD, initiation 
of new subsequent anticancer therapy, or death; which-
ever comes first). The scanning modality and protocol 
should be consistent with the baseline scan. Diagnosis of 
RECIST v1.1 progression will be made by the local inves-
tigator. The confirmatory scans should be performed 
preferably at the next scheduled imaging visit and no 
less than 4 weeks after the prior assessment of PD (in the 
absence of clinically significant deterioration).

Safety is assessed continuously, with records of the type 
of AEs, their incidence, severity, seriousness, and related-
ness to the treatment under study.

The QoL will be assessed on cycle 1  day 1, every 
12 ± 2 weeks from randomization coincident with tumor 
assessments, and at PD.

After progression, the patient will be followed to 
assess survival status and subsequent anticancer treat-
ments until death, loss of follow-up, total patient consent 
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Table 2  Study determinations in the control arm (Everolimus)

Visit SCR Randomization Treatment and PFS period Safety Visit / 
EOT

PFS FU EOS FU

Timeline  ≤ 90 d −7 d to 0 d Daily Safety Efficacy within 5S after 
EOT

Q12 weeks Q6 months

Visit. window Within 4 Weeks 
After Random

Q4W or accord-
ing to institu-
tional protocols

Every 12 ± 2 
Weeks 
from Random. 
until PD

Within 5 ± 3 
Weeks After 
Treatment Dis-
continuation

 ± 7d  ± 1 m

Clinical Assessments

Informed 
consent

Prior to any study specific determination

Review inclu-
sion / Exclusion 
criteria

X X

Medical His-
tory (Medical 
and oncology 
specific)

X X

Physical Exam X X X

Vital signs X X X

ECOG X X X

Contraception 
check

X According to investigator’s criteria

Laboratory Assessments (Analytics should be performed within 72 h previous to the visit, and available by the time of the visit)

Coagulation X X X

Hematology X X X

Blood chemistry X X X

Serology X

Pregnancy test X X

Urinalysis X X X

Cardiac Assessments

Electrocardio-
gram

X X

Efficacy Assessments

SRI imaging 
(68 Ga-based 
or 64Cu-based)

within 4 months prior to rand-
omization

FDG PET scan within 4 months prior to rand-
omization

Tumor assess-
ment (CT / 
MRI scan) 
with RECIST v1.1

X X X (at PD)

Treatment Assessments

Everolimus 
dispensing

X every 4 weeks (Q4W)

Everolimus 
administration

X

Treatment 
compliance

X every 4 weeks (Q4W) X

Safety Assessment

Adverse events To be reviewed and collected at each patient visits SARs only

Concomitant 
medications

To be reviewed and collected at each patient visits

Patient reported 
outcomes

X X X (at PD)
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withdrawal (refusing any trial procedure), or end of study. 
The end of study is defined as the Last Patient Last Visit 
(LPLV) and will be estimated at 60 months after the first 
patient first visit (FPFV).

Statistical planning
The study uses an event-driven analysis. The analysis will 
be performed once the prespecified number of events 
is reached. The median PFS in the everolimus arm is 
assumed to be 10 months (based on the RADIANT-4 
lung subgroup analysis) [20, 21] while an improve-
ment to median PFS of 18.66 months is expected with 
177Lu-edotreotide. Therefore, a risk reduction by 46.4% 
(a hazard ratio (HR) of 0.536) is considered important 
to detect. The study is based on a 3:2 randomization to 
have 80% power to detect a PFS HR of 0.536 in favor of 
177Lu-edotreotide using a two-sided log-rank test at a 
significance level of 0.05. Assuming a 5% drop-out rate 
on either treatment arm, uniform recruitment over a 
24-month accrual period, and approximately 42 months 
from the inclusion of the first patient to the final PFS 
analysis, a total sample size of 120 patients is required.

To assess the null hypothesis, the study is designed 
with a group sequential approach for testing superior-
ity of 177Lu-edotreotide with respect to PFS endpoint. 
The decision criterion to make a superiority claim at the 
interim analysis is based on the alpha-spending function 
according to Lan-DeMets with O’Brien-Fleming-like 
boundaries. The sample size was calculated using the 
gsDesign R package and by means of simulation with the 
R software version 4.1.2.

An interim analysis will be conducted after, but as 
close as possible to, 60 PFS are observed. The goal of 
the interim analysis is the early reporting of superior 
efficacy results in the 177Lu-edotreotide arm. No formal 

futility analysis is planned. The final analysis will be 
conducted after, but as close as possible to, the obser-
vation of 87 PFS events.

Demographic and other baseline data (including dis-
ease characteristics) will be summarized by treatment 
arm using the full analysis set (FAS) population, com-
prising all patients randomized to treatment analyzed 
according to the treatment arm to which they were 
randomized.

Time-to-event variables (PFS, OS, DoR) will be ana-
lyzed according to the Kaplan–Meier method. Kaplan–
Meier survival curves and the 50th percentile (median) 
will be reported using FAS population by treatment 
arm, along with associated 95% confidence intervals 
(CIs) calculated using the standard error derived from 
Greenwood’s formula. Cox regression on univariate 
models using the FAS population will calculate the 
risk reduction and HR with 95% CIs in the time-to-
event variables. For categorical endpoints (i.e., ORR, 
CBR), counts and percentages, with 95% CIs, will be 
calculated by treatment arm. CIs will be calculated 
with the exact binomial two-sided 95% CI according to 
Clopper-Pearson.

The incidence of AEs and TEAEs will be reported by 
type and severity in each arm using the safety popula-
tion, comprising all patients receiving at least one dose 
of study treatment analyzed according to the treatment 
they actually received.

For QoL assessments, normalized total scores will 
be calculated for every assessment time point. To esti-
mate change from baseline, a longitudinal analysis of 
the scores will be performed using linear mixed models 
adjusting with random effects to account for correlation 
of repeated measures within an individual. The time to 
10% deterioration in the global score will be estimated 
as a survival outcome using Cox models.

Table 2  (continued)

Visit SCR Randomization Treatment and PFS period Safety Visit / 
EOT

PFS FU EOS FU

Timeline  ≤ 90 d −7 d to 0 d Daily Safety Efficacy within 5S after 
EOT

Q12 weeks Q6 months

Other Assessments

Archival tumor 
block

X

Blood for bio-
markers

X At first efficacy assessment X (at EOT and PD)

New cancer 
treatment

X X

Survival assess-
ment

X
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Translational research
The study includes the collection of archival tumor tis-
sue at baseline and up to 4 blood samples (50 ml each), 
at baseline, after 1st dose of study treatment, at the end of 
treatment and after PD.

Samples will be used to determine somatic alterations 
in tumors including proteomics, transcriptomics, and 
metabolomics.

Discussion
The design and execution of an international phase III 
study in lung-NET patients is challenging, as evidenced 
by the fact that only one previous trial successfully com-
pleted recruitment. Although lung-NETs express SSTR2, 
their expression is less frequent and more heterogene-
ous, complicating the selection of potential candidates 
for RLT. Another study specifically assessing the role of 
RLT in thoracic NETs in the United States started accrual 
in February 2023 and is still ongoing to complete the 
expected sample size (n = 108) [33]. Only one phase II 
study with RLT in this pathology completed the accrual 
with 34 patients [29].

Our study will provide head to head evidence of the 
potential improvement in efficacy and QoL of 177Lu-
edotreotide over the standard of care in lung-NETs, 
similar to the COMETE trial which will inform the same 
treatment comparison in GEP-NETs.

Patients with thoracic NETs still have a mild prognosis 
and the available therapeutic options do not achieve long 
term disease control for all patients [1, 12–20]. There-
fore, analyzing if RLT is superior to standard treatment 
options for patients with thoracic NETs is of scientific 
interest. This is specially relevant, taking into account 
the results obtained by RLT in patients with GEP-NETs 
which led to their approval as standard of care [26] and 
the promising preliminary data in lung-NETs [28–32]. 
Responses are observed early after treatment initiation. 
The majority of patients who responded to 177Lu-oxo-
dotreotide treatment, approximately 92%, had their first 
response after the first RLT cycle [25, 26]. Despite similar 
therapeutic strategy, dotatate still has structural differ-
ences with dotatoc which may lead to different treatment 
outcomes. In SRI, 68 Ga-dotatoc shows significantly 
higher uptake in GEP-NETs [34].

Everolimus was chosen as the control arm over chemo-
therapy because it is the only approved standard treat-
ment for lung NETs in the first-line setting [20, 21]. Since 
STR expression can be lost or reduced over time, it makes 
sense to move RLT upfront, following the examples 
of NETTER1 and NETTER2 trials [26, 35]. Moreover, 
everolimus combined with SSAs has shown a good symp-
tom control in NETs associated with carcinoid syndrome 

[20, 21]. Chemotherapy regimens are diverse and there is 
not a well established standard regimen, being discarded 
as potential treatments for control arm despite their use 
might be recommended by clinical guidelines for second 
or subsequent treatment lines [16–20]. Considering that 
there are already approved therapies for LCs and ThC, 
a placebo controlled design was considered inadequate 
from an ethical or medical perspective.

The study was designed as an open-label trial, which 
may induce observational bias. This is required because 
control and experimental treatments have very different 
administration schedules and routes and therefore it was 
not ethically acceptable to expose the patients to placebo. 
The NETTER trials were designed as open-label based on 
the same constraints and ethical concerns [26, 35]. The 
logistic and safety measures for 177Lu-edotreotide make 
blinding difficult. Also, this is a non commercial study 
sponsored by a non-profitable group of physicians and 
the blinding and placebo logistics would have increased 
the costs. The use of a blinded statistician for the sched-
uled analysis of safety and efficacy would be a potential 
improvement to minimize bias and is encouraged.

The treatment with 177Lu-edotreotide was scheduled 
for 6 cycles, with a smaller treatment interval between 
cycle 1 and 2, based on the design of the COMPOSE 
study [24], in contrast with the 4 cycles scheduled for 
NETTER trials [26, 35]. The 6-cycles schedule was con-
sidered adequate as progressive lung-NETs tend to 
exhibit more aggressive behavior than GEP-NETs.

Randomization is stratified by the two main prognostic 
factors described in patients with NETs and associated 
with RLT activity in other tumor types, the PD to previ-
ous treatments and the tumor grade [7, 8, 17]. Stratifi-
cation according to the functional status is not foreseen 
considering the poor predictive and prognostic relevance 
of this criteria on RLT in the literature [36].

The formal sample size calculations ensure that the trial 
will provide clinically meaningful and statistically signifi-
cant results. The expected sample size will represent the 
largest cohort of patients with lung-NETs recruited in 
a clinical trial to date. The trial is conducted in 4 Euro-
pean countries, which is expected to provide a sufficient 
number of patients based on the incidence of the disease 
under study. Other European countries may be opened 
in the future to boost accrual if required. The inclusion 
of self-reported QoL endpoints is a novel and key goal of 
the LEVEL trial, which aims to determine whether the 
potential clinical benefit translates into improved patient 
well-being and daily life.

In conclusion, the LEVEL trial will elucidate if 177Lu-
edotreotide has the potential to be incorporated as a 
standard treatment option for patients with NETs from 
the lung and thymus.
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