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Abstract

Background Peptide receptor radionuclide therapy (PRRT) is an established treatment for patients with well-differentiated
gastroenteropancreatic neuroendocrine tumors (GEP-NETs) expressing somatostatin receptors (SSTR). Despite robust trial
and real-world data, heterogeneity persists regarding patient selection, therapeutic sequencing, and follow-up strategies.
Methods A Delphi consensus was conducted by the Galician Multidisciplinary Group on Neuroendocrine and Endocrine
Tumors (GGNET). Ten experts in oncology, endocrinology, nuclear medicine, and radiology participated. 29 clinical state-
ments were developed after a systematic review and rated using a 4-point Likert scale. Consensus was defined as >70%
agreement.

Results Consensus (defined a priori as >70% agreement) was achieved for all statements although the level of agreement
varied across domains. PRRT was endorsed for patients with unresectable or metastatic, progressive, well-differentiated
GEP-NETs (grades 1-3, Ki-67 <55%) with confirmed SSTR expression. SSTR-targeted imaging (PET or scintigraphy)
was considered mandatory for eligibility, with PET identified as the preferred modality. ['®F]-FDG-PET was recommended
selectively as a complementary prognostic tool in higher-grade tumors, rapid progression, or discordant imaging. Multi-
disciplinary tumor board review was universally supported. Guidance was provided on treatment administration, including
standard dosing, renal protection, hematologic monitoring, and individualized risk assessment. Routine interim imaging was
not recommended. Structured follow-up with CT/MRI was endorsed, with indication-driven use of SSTR or FDG-PET and
limited routine value of non-specific biomarkers. Functional biomarkers, such as 5-HIAA and peptide hormones, retained
utility in functioning tumors.

Conclusions This Delphi consensus provides pragmatic, multidisciplinary, and evidence-informed guidance to harmonize
routine clinical practice in the use of PRRT for well-differentiated, SSTR-positive NETs. The proposed statements and the
algorithm aim to harmonize practice across centers, reduce variability in care, enhance safety, and ultimately improve patient
outcomes.
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Introduction bronchopulmonary system, thymus, and adrenal or extra-

adrenal paraganglionic tissue (pheochromocytomas and
Neuroendocrine tumors (NETs) are a heterogeneous group  paragangliomas) [1]. According to the 2022 World Health
of rare neoplasms derived from neuroendocrine cells, Organization (WHO) classification, NETs are defined as
most commonly located in gastrointestinal tract, pancreas,  well-differentiated epithelial neoplasms stratified into three
grades (G1-G3) based on mitotic count and Ki-67 index,
with location-specific cut-offs. By contrast, neuroendocrine
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carcinomas (NECs) are poorly differentiated neoplasms clas-
sified as grade 3 and subdivided into small-cell and large-
cell types [2].

From a functional perspective, NETs are classified as
functioning or non-functioning depending on the presence
of hormone-related symptoms. Functioning NETs can cause
distinct clinical syndromes with a significant impact on qual-
ity of life, whereas non-functioning tumors are often diag-
nosed in advanced stages due to mass effect or metastatic
disease [3].

Management of NETSs is complex due to their biological
heterogeneity, variable clinical behavior, and differences in
grade, site, and disease extent [4]. Surgical resection remains
the treatment of choice in localized stages, as it offers the
potential for long-term disease control. However, many
patients are diagnosed with unresectable or metastatic dis-
ease, requiring systemic therapy and individualized manage-
ment [5]. Given the diversity of clinical scenarios, treatment
decisions should ideally be guided by a multidisciplinary
tumor board with expertise in neuroendocrine neoplasms.

Somatostatin analogs (SSAs) are the standard first-line
treatment for well-differentiated NETs with somatostatin
receptor (SSTR) expression, providing anti-proliferative
effects and control of hormone-related symptoms in func-
tioning tumors [6, 7]. The high prevalence of SSTR expres-
sion—reported in more than 80% of NETs—also enables
molecular imaging and supports the use of peptide receptor
radionuclide therapy (PRRT) as a targeted option [§—12].

PRRT with ['"7Lu]Lu-DOTA-TATE has emerged as
a cornerstone treatment for patients with SSTR-positive
NETs. The pivotal NETTER-1 trial demonstrated a signifi-
cant improvement in progression-free survival (PFS) and
objective response rate (ORR) in patients with progressive
mid-gut NETs previously treated with somatostatin analogs
[8]. More recently, the NETTER-2 trial extended these find-
ings by showing the benefit of PRRT in the first-line setting
for grade 2-3 gastroenteropancreatic NETs (GEP-NETS),
with improvements in both PFS and ORR [9]. Additional
randomized evidence is becoming available from the phase
IIT COMPETE trial—comparing ["7Lu]Lu-edotreotide with
everolimus in G1-G2 GEP-NETs—and from the OCCLU-
RANDOM trial—comparing ['7’Lu]Lu-DOTA-TATE with
sunitinib in G1-G3 pancreatic NETs—further consolidat-
ing the therapeutic role of PRRT across different clinical
scenarios [10, 11].

Beyond randomized trials, large real-world series have
reinforced and expanded the evidence base for PRRT. The
Erasmus MC experience not only confirmed durable disease
control and long-term safety but also provided valuable data
in bronchopulmonary and thymic NETs, clinical settings not
addressed in randomized studies [12]. Similarly, the SEP-
TRALU registry captured a broad spectrum of NETS in rou-
tine practice—including GEP, pulmonary, and rarer entities,
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such as pheochromocytomas and paragangliomas—thereby
extending the applicability of PRRT beyond the classical
GEP-NET population [13]. More recently, a phase II study
by Lin et al. prospectively demonstrated meaningful anti-
tumor activity of [!”’Lu]Lu-DOTA-TATE in progressive
metastatic pheochromocytomas and paragangliomas [14].

Appropriate patient selection is critical to maximize the
benefit of PRRT. Confirmation of SSTR expression by func-
tional imaging—most commonly [*®Ga]Ga-DOTA PET/CT
or scintigraphy—is mandatory before treatment. In selected
scenarios, particularly in higher-grade tumors, aggressive
clinical behavior, or discordance between morphological and
functional imaging, ['3F]-FDG-PET provides complemen-
tary prognostic information and may support risk stratifica-
tion, without constituting an exclusion criterion for PRRT
[15, 16].

Despite the expanding evidence base, clinical practice
remains heterogeneous with respect to candidate selection,
imaging workflows, therapeutic sequencing, response evalu-
ation, and follow-up. Importantly, this heterogeneity largely
reflects differences in real-world workflows and clinical deci-
sion-making rather than a lack of efficacy data supporting
PRRT. To address these gaps, the Galician Multidisciplinary
Group on Neuroendocrine and Endocrine Tumors (GGNET)
convened a Delphi panel to develop pragmatic, multidis-
ciplinary, practice-oriented recommendations for PRRT in
well-differentiated, SSTR-positive NETs—covering patient
selection, treatment delivery with [!7’Lu]Lu-DOTA-TATE
and post-treatment follow-up. The resulting statements and
the algorithms are intended to harmonize practice across
centers and support decision-making in routine care.

This Delphi consensus was conceived as a real-world,
practice-oriented document. Rather than redefining PRRT
indications or addressing investigational strategies, its pri-
mary objective was to provide operational guidance along
the standard PRRT pathway—in areas where international
guidelines appropriately remain non-prescriptive and where
variability in daily practice persists.

Material and methods

The recommendations presented in this document are the
result of a comprehensive literature review and a struc-
tured consensus process based on the Delphi methodol-
ogy. This Delphi initiative was conceived as a pragmatic,
real-world, practice-oriented process aimed at harmoniz-
ing routine clinical management of PRRT across centers
within a regional multidisciplinary network, rather than
redefining indications or addressing investigational strat-
egies. The expert panel comprised 10 specialists with
recognized expertise in the management of neuroendo-
crine tumors, representing endocrinology (n = 3), nuclear
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medicine (n=3), medical oncology (n=23), and radiology
(n=1). All panelists were members of the GGNET.

Experts were selected among GGNET members based
on predefined, objective eligibility criteria reflecting real-
world clinical expertise in the management of neuroen-
docrine tumors and PRRT. Eligibility criteria included
active involvement in multidisciplinary tumor boards
managing NET patients, regular participation in clinical
decision-making related to PRRT, and direct experience
in the follow-up of patients treated with PRRT. Multi-
disciplinary representation and hands-on clinical experi-
ence were prioritized in panel selection, in line with the
practice-oriented scope of the consensus. Participation in
PRRT-related clinical trials, contribution to PRRT-rele-
vant publications or guidelines, cumulative experience
in PRRT administration, and annual clinical exposure to
PRRT-treated patients were considered supportive indica-
tors of expertise when applicable, but were not mandatory
inclusion criteria.

A systematic literature search was conducted in PubMed,
covering publications up to January 31, 2024. The search
terms included: “management of NETSs,” “treatment guide-
lines for NETs,” “PRRT in NETSs,” “somatostatin receptor
expression in NETS,” “evaluation of treatment with PRRT,”
and “follow-up of patients with NETs.” National and inter-
national clinical guidelines, original studies, and previously
published consensus documents were also reviewed. The
results of this review were used to identify key domains of
routine clinical practice and areas of variability relevant to
PRRT delivery, which informed the development of the Del-
phi statements.

Based on this review, a structured questionnaire was
designed, including statements on patient selection, treat-
ment administration, response assessment, imaging, bio-
marker use, and follow-up after PRRT. The statements were
generated by a multidisciplinary core group comprising one
medical oncologist, one nuclear medicine physician, and
one endocrinologist, who drafted the initial items based on
clinical relevance and identified practice gaps. In February
2024, the questionnaire was distributed to all panelists, who
responded individually and anonymously using a structured
Likert scale.

A single-round Delphi survey was conducted. Consensus
was predefined as agreement by at least 70% of panelists
rating a statement as “agree” or “strongly agree.” Following
completion of the survey, a structured face-to-face consensus
meeting was held on March 18, 2024, with a duration of
approximately three hours. During this meeting, all state-
ments were discussed in detail to contextualize their clinical
applicability and to address areas of disagreement.

Statements that did not initially reach the predefined con-
sensus threshold were re-voted after discussion. No state-
ments were reformulated, merged, or eliminated during the

process, as the discussion focused on interpretation and
practical implementation rather than modification of item
content. An external company provided logistical support
for the face-to-face meeting but did not participate in item
generation, voting, or interpretation of the results.

The final recommendations and the level of agreement for
each statement are summarized in Table 1. Detailed agree-
ment percentages are reported for each statement, allowing
both consensus and variability across items to be explicitly
assessed.

Results

All 10 invited experts completed the questionnaire and par-
ticipated in the consensus meeting. Consensus was defined
a priori as agreement by at least 70% of panelists. Over-
all agreement was high, and consensus (>70% agreement)
was achieved for all proposed statements. However, the
degree of agreement was not uniform across items. Sev-
eral statements reached consensus with lower proportions
of “strongly agree” responses, indicating areas of residual
clinical uncertainty rather than uncontested standards of
care. The complete set of statements and their correspond-
ing levels of agreement are summarized in Table 1, which
reports detailed agreement percentages for each item and
provides a structured framework for the clinical use of PRRT
in neuroendocrine tumors.

In the patient selection domain, the panel agreed on the
need to confirm somatostatin receptor expression by func-
tional imaging, recognized the complementary prognostic
(rather than exclusionary) role of ['8F]-FDG-PET/CT in
selected cases, and highlighted the influence of clinical and
pathological features, such as tumor grade and primary site.

For treatment administration, the experts endorsed stand-
ard dosing, the use of renal protection, and close monitor-
ing for hematological toxicity, particularly in high-risk
patients. The role of multidisciplinary tumor boards was also
emphasized as a key element in individualizing therapeutic
decisions.

In the response assessment domain, agreement was
reached on the use of an integrated approach combining
morphological criteria (RECIST), functional imaging, and
biochemical markers when appropriate. The level of agree-
ment across statements in this domain varied, underscoring
the complexity of response evaluation after PRRT.

Finally, in the follow-up domain, the panel supported con-
sensus on the type and periodicity of imaging after PRRT,
together with long-term surveillance strategies to detect late
toxicities and monitor disease progression. As reflected in
Table 1, agreement levels also differed across follow-up-
related statements, highlighting areas where clinical practice
remains heterogeneous despite shared principles.
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Table 1 List of recommendations and degree of agreement of the expert panel (1: strongly disagree; 2: disagree; 3: agree; 4: strongly agree)

Recommendations Level of agreement
Patient selection 1 2 3 4
Indications
Statement 1. Any patient with a well-difterentiated, grade 1-3 (Ki67 <55%), SSTR-positive, progressive, unresect- 0 0 10% 90%
able or metastatic GEP-NET is a potential candidate for peptide receptor-targeted radionuclide therapy (PRRT)
Statement 2. PRRT should be assessed on a case-by-case basis in:
2.1: Bronchopulmonary or thymic NETs 0 10% 0O 90%
2.2: Pheochromocytoma-paragangliomas 0 0 10% 90%
2.3: Other neoplasms with SSTR expression 0 0 10% 90%
Statement 3. The eligibility of a patient to receive PRRT should be discussed in a multidisciplinary committee 0 0 0 100%
Somatostatin receptor expression
Statement 4. A patient is deemed a candidate for PRRT if lesions detected on morphological imaging tests have posi- 0 10% 20% 70%
tive uptake on functional imaging with somatostatin analogues (PET-SSTR or scintigraphy)
Statement 5. A lesion is considered to be SSTR positive if its uptake is higher than that of the liver in the case of 0 0 0 100%
PET-SSTR or ['!'In]-pentetreotide or [**™Tc]Tc-octreotide scintigraphy
Statement 6. PET-SSTR is considered the functional imaging test of choice for determining SSTR expression 0 0 0 100%
Statement 7. If PET-SSTR is not accessible, the following alternatives are considered valid:
7.1. Referral of the patient to a center with PET-SSTR availability (preferred option was considered) 0 0 0 100%
7.2. I the above was not possible: the performance of ['!'In]In-pentetreotide or [*™Tc]Tc-octreotide scintigraphy 0 0 30% 70%
Statement 8. PET-SSTR may be considered in patients with previous negative [!!'In]In-pentetreotide or [*™Tc]Te- 0 0 10% 90%
octreotide scintigraphy
Usefulness of [18F]—Fluor0deoxyglucose (['"®F]-FDG) PET
Statement 9. The [®F]-FDG PET complements the information from the PET-SSTR, identifying tumor heterogene- 0 10% 0O 90%
ity and optimizing the selection of patients who are candidates for PRRT
Statement 10. The performance of FDG-PET could be particularly useful in the following scenarios:
10.1. Discordance between imaging tests for SSTR and morphological imaging tests 0 0 0 100%
10.2. Rapid clinical or radiological progression (<6 months) to previous therapies administered 0 0 0 100%
10.3. Well-differentiated grade 3 or high grade 2 NETs (Ki 67 > 5%) 0 0 0 100%
Other parameters
Statement 11. Patients who are candidates for PRRT must be in good overall health and have adequate bone marrow 0 0 30% 70%
reserve, kidney, and liver function
Statement 12. The risk—-benefit ratio of PRRT administration should be assessed in patients with the following condi-
tions:
12.1. Kidney failure (creatinine clearance less than 40 ml/min) 0 0 10% 90%
12.2. Low bone marrow reserve (leukocytes <2 gx 10%L, Hb <8 g/dL or platelets < 75 x 10%/L) 0 0 10% 90%
12.3. Impaired liver function (bilirubin> 3 times normal, albumin <3 g/dL or INR> 1.5) 0 10% 10% 80%
12.4. Extensive peritoneal carcinomatosis 0 0 10% 90%
Statement 13. Close monitoring for myelotoxicity is recommended in high-risk patients:
13.1. Older than 70 years 0 0 30% 70%
13.2. Kidney failure (clearance 40—60 ml/min) 0 0 10% 90%
13.3. Presence of previous cytopenias 0 0 0 100%
13.4. Extensive metastatic bone disease (> 50% of the skeleton) 0 0 0 100%
13.5. Prior chemotherapy, especially with alkylating agents 0 0 0 100%
13.6. Previous radiotherapy 0 0 10% 90%
Treatment
Statement 14. Laboratory tests (including at least CBC, kidney and liver function) should be performed 2 weeks 0 0 10% 90%
before the first cycle, at 4 and 6 weeks after each cycle, and at 3, 6 and 12 months after completion of treatment
Statement 15. Routine mid-treatment morphological or functional imaging tests are not recommended. They should
be considered in the following cases:
15.1. Clinical deterioration 0 0 10% 90%
15.2. Impaired liver function 0 10% 10% 80%
15.3. Patients at high risk of progression (high grade, high tumor burden, rapid progression to previous lines...) 0 10% 0 90%
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Table 1 (continued)

Recommendations

Patient selection

Level of agreement

1 2 3 4

Response assessment and follow-up
Morphological imaging tests

Statement 16. Morphological imaging tests, including multiphasic thoracoabdomino-pelvic computed tomography 0 10% 10% 80%
(CT) and/or magnetic resonance imaging (MRI), represent the gold standard for response assessment and follow-up

after PRRT

Statement 17. Response evaluation shall be performed using the RECIST 1.1 response evaluation criteria 0 0 40% 60%

Statement 18. Morphological imaging tests will be performed at 3 and 6 months after the end of PRRT and every 0 0 10% 90%

6 months thereafter

Statement 19. The frequency of morphological imaging may be modified according to patient-related factors and/or 0 0 0 100%
tumor aggressiveness
Functional imaging tests

Statement 20. Functional imaging for somatostatin receptors should be performed 9—12 months after completion of 0 0 10% 90%
PRRT

Statement 21. It is not recommended to perform routine periodic somatostatin receptor imaging at follow-up after 0 30% 10% 60%
PRRT

Statement 22. Imaging for SSTR could be considered in follow-up after PRRT therapy in the following cases:

22.1. Clinical deterioration 0 0 10% 90%

22.2. Suspected progression on morphological imaging 0 0 10% 90%

22.3. Small primary tumors 0 0 20% 80%

22.4. Nodal, bone or infiltrative disease 0 0 20% 80%

Statement 23. Changes in PET-SSTR lesion avidity (SUV) should not be considered as the sole criterion for decision 0 0 10% 90%
making in response assessment or follow-up

Statement 24. Periodic ['®F]-FDG PET scans are not routinely recommended for follow-up after PRRT 10% 0O 10% 80%

Statement 25. ['*F]-FDG PET could be useful:

25.1. To resolve discrepancies between morphological and functional imaging findings for SSTR 0 0 10% 90%

25.2. When tumor dedifferentiation is suspected 0 0 0 100%

Statement 26. It is recommended that the same SSTR imaging modality should be used before and after PRRT 20% 80%
Circulating response biomarkers

Statement 27. The routine use of non-specific circulating biomarkers, such as chromogranin A, in response assess- 0 10% 40% 50%
ment and follow-up after PRRT is not recommended

Statement 28. The determination of 5-hydroxyindoleacetic acid (5-HIAA) in small bowel NETSs with associated 0 0 0 100%
carcinoid syndrome may be useful

Statement 29. Determination of specific neuropeptides could be useful in case of functioning pancreatic NETs 0 0 0 100%

5-HIAA 5-hydroxyindoleacetic acid, FDG '®F-fluorodeoxyglucose, GEP gastroenteropancreatic, Hb hemoglobin, INR international normalized
ratio, PET positron emission tomography, PRRT peptide receptor radionuclide therapy, SSTR somatostatin receptor, SUV standardized uptake

value, CT computed tomography, NET neuroendocrine tumor

In the response assessment domain, agreement was
reached on the use of an integrated approach combining
morphological criteria (RECIST), functional imaging, and
biochemical markers when appropriate. The level of agree-
ment across statements in this domain varied, underscor-
ing the complexity of response evaluation after PRRT and
the absence of a single standardized approach in routine
practice.

Finally, in the follow-up domain, the panel supported
consensus on the type and periodicity of imaging after
PRRT, together with long-term surveillance strategies to
detect late toxicities and monitor disease progression. As

reflected in Table 1, agreement levels also differed across
follow-up-related statements, highlighting areas where
clinical practice remains heterogeneous despite shared
principles.

Discussion

This Delphi consensus provides a comprehensive frame-
work for the clinical use of PRRT in well-differentiated
NETs, integrating evidence from randomized trials, real-
world studies, and expert opinion. Importantly, this con-
sensus should be interpreted in light of its intended scope.
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By organizing the recommendations into key domains—
patient selection, imaging strategies, treatment adminis-
tration, response assessment, and follow-up—this work
seeks to harmonize practice in an area of considerable
clinical heterogeneity. The Delphi process was conceived
as a pragmatic, real-world, practice-oriented initiative
aimed at harmonizing day-to-day clinical management of
PRRT across centers, rather than redefining formal indica-
tions or addressing non-standard or investigational strate-
gies. The consensus builds on pivotal randomized studies,
recent phase II and III trials, and registry-based cohorts,
providing guidance for established indications as well as
for emerging scenarios, such as pheochromocytomas and
paragangliomas.

Rather than establishing new formal indications, these
recommendations should be regarded as supportive guid-
ance in selected situations, particularly in bronchopulmo-
nary NETs, pheochromocytomas/paragangliomas, and
well-differentiated grade 3 tumors (Ki-67 <55%). This
positioning reflects routine clinical practice in specialized
centers rather than an expansion of approved indications.
In the latter group, although the NETTER-2 trial dem-
onstrated significant benefit of [!”’Lu]Lu-DOTA-TATE
in untreated G2-3 GEP-NETs with Ki-67 up to 55% [9],
regulatory approval by the EMA and FDA is still pending,
and treatment should only be considered after individual-
ized multidisciplinary discussion.

Accurate patient selection is fundamental to maximize
the benefit-risk ratio of PRRT. Patients with well-differ-
entiated GEP-NETSs (grades 1-3, Ki-67 <55%), unresect-
able or metastatic, and with confirmed SSTR expression
are considered potential candidates. The NETTER-1 trial
demonstrated a median PFS of 28.4 months with ['7"Lu]
Lu-DOTA-TATE compared with 8.4 months with high-
dose octreotide, with an ORR of 18% vs 3% and a clini-
cally relevant OS advantage despite crossover [8, 17].
More recently, the NETTER-2 trial showed that in previ-
ously untreated G2-3 GEP-NETs (Ki-67 10-55%), first-
line PRRT achieved a median PFS of 22.8 vs 8.5 months
and an ORR of 43% vs 9% [9]. In the COMPETE phase III
trial, ['"’Lu]Lu-edotreotide demonstrated superiority over
everolimus in G1-2 GEP-NETs, with a median PFS of
21.3 vs 9.4 months and higher disease control rates [10].
In pancreatic NETs, the OCLURANDOM trial reported a
median PFS of 20.7 vs 11.0 months with PRRT compared
with sunitinib, with an ORR of 28% vs 10% and a more
favorable safety profile [11]. Real-world cohorts, including
the Erasmus MC experience, confirmed durable disease
control, with a median PFS of 29 months, OS exceeding
60 months, and long-term safety characterized mainly by
manageable hematologic and renal toxicity [12].

Beyond digestive primary NETs, PRRT has shown clini-
cally relevant activity in other NET subtypes. In the Erasmus
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MC series, patients with bronchopulmonary NETSs achieved
a median PFS of 21.6 months and OS of 52.3 months,
confirming durable disease control beyond the GEP set-
ting [12]. Similarly, the SEPTRALU registry broadened
real-world evidence across multiple NET subtypes: in this
cohort, bronchopulmonary tumors reached a median PFS of
17.6 months, while patients with pheochromocytomas and
paragangliomas achieved a median PFS of 30.6 months and
partial responses in more than 30% of cases, with favorable
tolerability [13]. Prospective confirmation was provided by
the phase II trial of Lin et al., where ['""Lu]Lu-DOTA-TATE
induced disease control in over 80% of progressive meta-
static pheochromocytomas and paragangliomas [14]. These
data support the cautious use of PRRT in selected non-GEP-
NETs within a multidisciplinary framework, despite the
absence of randomized phase III evidence in these popula-
tions. In parallel, the ongoing LEVEL trial is specifically
evaluating PRRT in bronchopulmonary NETs, which will
be instrumental to consolidate its role in these rare but clini-
cally relevant entities.

Eligibility for PRRT should always be reviewed in a
multidisciplinary tumor board. This approach, endorsed
by ENETS and NCCN guidelines [5, 18], ensures adequate
integration of imaging, optimal sequencing with other sys-
temic therapies, and thorough evaluation of comorbidities
and patient preferences, ultimately aiming to maximize
therapeutic benefit.

Confirmation of somatostatin receptor expression is an
essential prerequisite for PRRT, as its efficacy relies on
radionuclide uptake and internalization by tumor cells. In
NETTER-1, eligibility required a Krenning score >2 on
['"'In]-DTPA-octreotide scintigraphy, equivalent to uptake
at least comparable to the liver [8], a criterion subsequently
endorsed by international guidelines [19, 20]. NETTER-2
confirmed that robust SSTR expression remains manda-
tory in earlier treatment lines for G2-3 GEP-NETs (Ki-67
10-55%), using either scintigraphy or SSTR-PET to docu-
ment uptake above liver background [9].

Over the past decade, PET imaging with radiolabeled
somatostatin analogs has largely replaced scintigraphy as
the preferred tool for assessing receptor expression. SSTR-
PET offers higher sensitivity and specificity, superior spatial
resolution, and semi-quantitative parameters such as SUV-
max or tumor-to-liver ratio, which correlate with treatment
outcomes [21-23]. Beyond diagnostic accuracy, it has dem-
onstrated a direct impact on management, with therapeutic
strategies modified in up to 40% of patients when used after
inconclusive conventional imaging [24]. On this basis, the
consensus identified SSTR-PET as the standard for confirm-
ing eligibility, recommending referral to specialized centers
whenever local access is limited. In parallel,

In parallel, ['®F]-FDG-PET/CT provides complementary
prognostic information in selected scenarios. The panel
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deliberately positioned FDG-PET as a complementary prog-
nostic tool rather than as an exclusion criterion for PRRT
eligibility, in line with the design of pivotal PRRT trials.
Dual-tracer imaging enables biological phenotyping, with
high FDG uptake identifying tumors with more aggressive
behavior and poorer outcomes [15, 25]. This is particularly
relevant in higher-grade well-differentiated NETs, rapid
clinical progression, or discordant findings between mor-
phology and receptor imaging. Its use, however, should not
be universal but restricted to cases with clinical or patho-
logical features suggestive of unfavorable biology. Given the
absence of validated thresholds defining FDG dominance
and the lack of prospective evidence supporting FDG-
driven treatment algorithms, the consensus deliberately
avoided proposing rigid operational cut-offs. The systemic
management of well-differentiated GEP-NETs with SSTR
expression usually begins with long-acting SSAs as standard
first-line therapy [6, 7]. In patients with disease progression,
PRRT with [7"Lu]Lu-DOTA-TATE is an established option
supported by randomized and real-world evidence; however,
differences in schedules and concomitant SSA use across
trials warrant caution when extrapolating to routine care
[8—13]. In daily practice, [!”’Lu]Lu-DOTA-TATE is gener-
ally administered as four cycles every 8 weeks at a fixed
activity of 7.4 GBq, with continuation of background SSA
for hormonal control and as part of the therapeutic scheme.
This NETTER-1-aligned regimen has been consistently
reproduced in real-world cohorts, supporting feasibility and
safety [8, 12, 13].

In this context, close monitoring is essential to ensure
safety and guide adjustments. Laboratory testing (complete
blood count, renal function, and liver profile) is recom-
mended 2 weeks prior to the first cycle, before each sub-
sequent cycle, and again 4-6 weeks after administration.
After completing therapy, follow-up assessments at 3, 6, and
12 months and then annually are advised, with interval indi-
vidualization according to tolerance, comorbidities, or unex-
pected abnormalities [26, 27]. Particular vigilance for hema-
tological toxicity is warranted in high-risk patients, such as
those older than 70 years, with baseline cytopenia, prior
chemotherapy or radiotherapy, extensive bone metastases,
or moderate renal impairment. Importantly, no comparative
evidence supports prioritization of dose reduction, interval
extension, or temporary treatment interruption over another;
therefore, management strategies should be individualized
rather than algorithmic. A careful risk—benefit assessment is
mandatory in cases with severe renal dysfunction, impaired
marrow reserve, or relevant hepatic dysfunction [26, 27].

Routine interim imaging during PRRT is not recom-
mended as it rarely changes management [28]. Available
data do not demonstrate a clear clinical benefit of systematic
interim imaging, and early assessments may be confounded
by delayed responses or pseudoprogression. It may be

considered in cases of clinical deterioration, impaired liver
function, or high-risk disease features (e.g., higher grade,
large tumor burden, or rapid progression to prior therapies),
balancing the need for decision-making against the risk of
misinterpretation [29, 30].

After completion of PRRT, a structured follow-up is essential
to evaluate treatment response, detect disease progression, and
monitor late toxicities. Morphological imaging remains the cor-
nerstone of surveillance. Multiphasic contrast-enhanced CT or
MRI allows accurate assessment of tumor size and vascularity,
particularly relevant in slowly growing neoplasms such as NETs
[31]. Response is usually evaluated according to RECIST 1.1,
which, despite limitations in indolent tumors and atypical pat-
terns such as pseudoprogression, remains the most reproducible
tool in clinical practice and trials [32, 33]. The proposed imag-
ing schedule reflects a pragmatic approach aligned with routine
NET surveillance rather than a PRRT-specific evidence-based
optimal timing. Most guidelines and expert recommendations
suggest imaging at 3 and 6 months after the last cycle of PRRT,
followed by surveillance every 6 months, with interval adjust-
ment according to clinical features, tumor aggressiveness, or
patient-related factors [31].

Functional imaging with SSTR-targeted techniques,
either PET or scintigraphy, provides complementary infor-
mation. Although not recommended for routine follow-up,
performing SSTR imaging 9-12 months post-therapy can
establish a new baseline [28]. Thereafter, its use should be
indication-driven rather than protocolized [24]. Changes in
uptake intensity (SUVmax or visual grading) should not
be used as stand-alone criteria, given variability in recep-
tor expression and confounders such as concomitant SSA
therapy [28]. In patients with aggressive disease biology or
discordant findings, ['®F]-FDG-PET can identify dediffer-
entiated clones with limited SSTR expression and provide
prognostic information [15, 25]. Whenever possible, the
same SSTR-based imaging modality should be used before
and after PRRT to ensure consistency [30].

The role of circulating biomarkers is more limited. Chro-
mogranin Ahas low sensitivity and specificity and is not recom-
mended for routine PRRT response assessment [26]. In func-
tioning tumors, hormone-specific markers remain clinically
useful. In functioning mid-gut NETs, measurement of 5-HIAA
in plasma or 24-h urine remains valuable for monitoring sero-
tonin secretion, with decreases after therapy correlating with
improved symptom control and reduced risk of carcinoid heart
disease [26]. In functioning pancreatic tumors, determination
of peptide hormones such as insulin, gastrin, glucagon, soma-
tostatin, or VIP can also provide clinically meaningful infor-
mation for monitoring and early relapse detection [3]. Notably,
agreement among panelists was lower for statements related to
follow-up imaging and non-specific biomarkers, reflecting ongo-
ing heterogeneity in real-world practice and limitations of the
available evidence.
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Selection, treatment, response evaluation and follow-up of patients for PRRT

Initial selection of candidates for PRRT

Y 12

12 L]

Potential candidates*: Individualized assessment::
- Well-differentiated GEP-NETs G1-G3' (Ki67 <565%) | | - Bronchopulmonary or thymic NETs
- Unresectable or metastatic - Pheochromocytomas / Paragangliomas

- PET-SSTR (preferred*, positive if uptake > liverf)
- Scintigraphy (Krenning >21)

SSTR assessment: PET-FDG (selective use):

- Discordance morphological/functional imaging

- Rapid progression (<6 months)

- Well-differentiated NET G3 or high G2 (Ki67 >5%)

- Progressive disease - Other SSTR-positive neoplasms
I

v

Clinical and analytical evaluation before PRRT

v

y v

Eligible for PRRTSS:
- Good performance status (ECOG PS 0-2 o Karnofsky > 60) - Age 270 years
- Adequate bone marrow reserve

- Preserved renal and hepatic function - Previous cytopenias

Higher risk of hematologic toxicity
(requires close monitoring):

- Creatinine clearance 40-60 ml/min
- Extensive bone metastases

- Previous chemotherapy (alkylating agents)
- Previous radiotherapy

Risk-benefit assessment:

- Creatinine clearance 30-40 ml/min

- Leukocytes <1500/uL, Hb <8 g/dL, Platelets < 75000/uL
- Severe hepatic impairment

- Extensive peritoneal carcinomatosis

v Yes i No

PRRT (no PRRT)

Alternative management

!

Interim evaluation (not routine):
- If clinical/hepatic deterioration
- High risk of progression (high grade, high tumor burden,
rapid progression to previous lines)

!

small primary, nodal/bone/infiltrative disease).

- Biomarkers:
- Chromogranin A not recommended routinely
- 5-HIAA in small intestinal NETs with carcinoid syndrome
- Specific peptides in functioning pNETs

Response evaluation and follow-up:

- Morphological imaging: multiphase CT or MRI at 3-6 months, then every 6 months
-MRI particularly useful in small tumors, nodal, bone or infiltrative disease, or when progression is suspected on CT
- Functional SSTR imaging: baseline 9-12 months post-PRRT, no routine after (selective use: clinical deterioration, suspected progression,

- PET-FDG (selective use): in cases of discordance between morphological and functional imaging, rapid progression, or suspected dedifferentiation

* If PET-SSTR is not available, consider referral to a center with access. If this is not possible, perform a SSTR-scintigraphy.

T SSTR-positivity is defined when the majority of lesions show uptake on PET-SSTR or SSTR-scintigraphy.

1 Indication/eligibility should be established by a multidisciplinary tumor board.

§ Morphological imaging: Computed tomography (CT) or Magnetic resonance imaging (MRI).If PET-SSTR is not available, consider referral to a center with access. If this is not possible, perform a SSTR-scintigraphy.
1 Well-differentiated G3 NETs (Ki67 20-55%) are potential candidates for PRRT but lack regulatory approval and require individualized multidisciplinary evaluation.
§§ Eligibility criteria and safety requirements should be considered in accordance with the Summary of Product Characteristics (SmPC) of Lutathera® ([177Lu]Lu-DOTA-TATE).

Abbreviations: 5-HIAA: 5-hydroxyindoleacetic acid; CgA: chromogranin A; FDG: [18F]-fluorodeoxyglucose; GEP: gastro-entero-pancreatic; INR: international normalized ratio; ULN: upper limit of normal;
PET: positron emission tomography; PRRT. peptide receptor radionuclide therapy; SSTR: somatostatin receptor; CT: computed tomography; NET: neuroendocrine tumor.

Fig. 1 Selection, treatment, response evaluation and follow-up of patients for PRRT

The strengths of this consensus include its multidiscipli-
nary composition, alignment with both randomized trials
and real-world evidence, and the achievement of high agree-
ment across domains. Limitations relate to reliance on expert
opinion where data remain scarce, variability in access to
specialized imaging and nuclear medicine resources, and
the evolving nature of ongoing trials that may further refine
indications and management strategies. Despite these chal-
lenges, the recommendations provide actionable, harmo-
nized, and evidence-informed guidance to support the safe
and effective use of PRRT in patients with well-differenti-
ated, SSTR-positive NETSs.

In summary, this Delphi consensus reflects deliberate,
practice-oriented choices in areas where high-level evidence

@ Springer

is lacking and where international guidelines appropriately
remain non-prescriptive. Rather than issuing rigid or inves-
tigational recommendations, the panel sought to distinguish
established standards from unresolved clinical questions and
provide pragmatic guidance to support multidisciplinary
decision-making in routine PRRT practice.

Conclusions

This Delphi consensus by the GGNET provides prag-
matic, multidisciplinary, expert-based recommendations
for the selection, administration, and follow-up of patients
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undergoing PRRT. The panel emphasizes the central role
of SSTR-PET imaging in establishing eligibility, the com-
plementary (non-exclusionary) value of ['*F]-FDG-PET in
selected scenarios, and the importance of multidisciplinary
evaluation to optimize the sequencing of systemic therapies
and overall patient outcomes.

The proposed algorithm (Fig. 1) offers a structured and
pragmatic framework to harmonize practice across centers,
supporting routine clinical decision-making by integrating
evidence from randomized trials, real-world cohorts, and
expert opinion. Rather than redefining indications, this work
aims to reduce variability in care and support decision-mak-
ing in day-to-day clinical practice.

Despite robust evidence supporting PRRT in GEP-NETs,
uncertainties persist regarding its role in non-GEP primaries,
the utility of circulating and functional biomarkers, and the
optimal operational use of PRRT within standard treatment
pathways, including patient selection and follow-up strate-
gies. Continued prospective research is warranted to refine
patient selection, optimize treatment schedules, and better
define the long-term impact of PRRT.
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