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ARTICLE INFO ABSTRACT

Keywords: Octreotide and lanreotide are the two somatostatin analogs (SSA) currently available in clinical practice. They
Long-acting somatostatin analogs (SSA) have been approved first to control the clinical syndrome (mainly carcinoid syndrome) associated with func-
Neuroendocrine tumors (NET) tioning neuroendocrine tumors (NET) and later for tumor growth control in advanced low/intermediate grade
Isa;ffl::;y NET. Although evidence regarding their role, especially as antiproliferative therapy, has been increasing over the
Feasibility years some clinical indications remain controversial. Solicited by AIOM (Italian Association of Medical
Oncology) a group of clinicians from various specialties, including medical oncology, endocrinology, and
gastroenterology, deeply involved in NET for their clinical and research activity, addressed eight open questions,
critically reviewing evidence and guidelines and sharing clinical take-home messages. The questions regarded
the use of long-acting octreotide and lanreotide in the following settings: functioning and non-functioning NET
refractory to label dose, first-line metastatic pulmonary NET, combination with other therapy with an anti-
proliferative intent, maintenance in NET responding to other therapies, adjuvant treatment, Ki-67-related cut-off,
somatostatin receptor imaging, safety, and feasibility. The level of evidence is not absolute for the majority of
these clinical contexts, so it is recommended to distinguish routine versus sporadic utilization in very selected
cases. Mention of such specific issues by the main European guidelines (ENETS, European Neuroendocrine
Tumor Society, and ESMO, European Society for Medical Oncology) was explored and their position reported.
However, different clinical decisions on single patients could be made if the case is carefully discussed within a

NET-dedicated multidisciplinary team.
Introduction mainly distinguished into “well differentiated” (WD) and “poorly
differentiated” (PD) and are commonly named neuroendocrine tumors
Epidemiological notes (NET) and neuroendocrine carcinomas (NEC), respectively. This derives
from the gastroenteropancreatic (GEP) WHO classification terminology
Neuroendocrine neoplasms (NEN) are a variegated family of malig- that categorized these neoplasms in WD NET grades 1, 2 and 3 or PD

nancies originating from the diffuse neuroendocrine system. They are NEC [1]. Specifically, a Ki-67 > 20% defines the high-grade category,
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including NET G3 and NEC [2]. Pulmonary carcinoids with high Ki-67
are quite rare [3], and they were mentioned in the latest edition of the
lung/thymus NEN WHO classification as NET with high mitotic count
and/or Ki-67 > 30% [1].

The vast majority of NET originate in the GEP tract (approximately
60%) followed by the lung (approximately 30%), although they may
develop in many anatomic sites [4,5]. The incidence of NET has sub-
stantially increased over the last decades, reaching 6.98 new cases/
100,000/year [6,7]. Their prevalence is high due to their relatively
indolent nature [6].

The prognosis of these neoplasms is extremely various mainly ac-
cording to some key features, such as tumor differentiation, proliferation
index, primary site and TNM stage [6].

In most cases, NET express somatostatin receptors (SSTRs) on cell
surface, particularly the subtype 2 and 5 (SSTR, and SSTRs). This aspect
is essential for the diagnostic characterization (with functional imaging
e.g. 68Ga-based PET/CT) and prediction to treatment (particularly to
peptide receptor radionuclide therapy, PRRT), that come within the
concept of “Theragnostics™ [8].

Octreotide and lanreotide are the only two somatostatin analogs
(SSA) currently utilized in clinical practice. Therefore, the term “SSA”
will be utilized through the text to mean “octreotide and lanreotide™.

Biology

Octreotide and lanreotide are synthetic octapeptides, with a longer
half-life than native somatostatin 14 and 28, which are the two so-
matostatin (SST) physiologically functional subforms [9]. This aspect is
crucial for clinical use. Somatostatin signalling is important for cell cycle
regulation, inducing apoptosis, inhibition of growth factor effects and
decreased hormone secretion [10]. The activity of SST is mediated by its
binding to five subtypes of SSTRs [11]. Octreotide and lanreotide share a
similar SSTR binding profile, with high SSTR; affinity, moderate SSTR5
affinity, some affinity for SSTR3, but none for SSTR; and 4 [12]. SSTR are
expressed in various normal and neoplastic tissues (such as melanoma,
prostate, breast, ovary, thyroid, and gastrointestinal cancers) [13].
Among these, the expression in NET (above all of SSTRy and SSTRs) is
the most relevant for both diagnostic and therapeutic implications [14].

Octreotide and lanreotide have demonstrated firstly to provide a
control over hormonal cell secretion and then they have shown also an
anti-proliferative effect [15,16]. Somatostatin analogs have been re-
ported to have two potential mechanisms of action, one receptor-
mediated and the other not mediated by the receptor, including the
inhibition of the release of growth factors and trophic hormones (such as
IGF-1 and insulin), the inhibition of angiogenesis, and the modulation of
the immune system [17].

Pharmacology (Pharmacodynamic and Pharmacokinetic Properties)

Octreotide and lanreotide are extremely more potent and selective if
compared to SST. Moreover, these agents exhibit greatly-extended half-
lives (of 1-2 h compared with the 1-3 min of SST). The development of
depot formulation of octreotide and lanreotide further improved the
clinical application of these compounds. Therefore, SSA are character-
ized by a much lower clearance and improved metabolic stability in the
circulation and in target organs, with longer lasting therapeutically
relevant plasma and tissue levels and therefore in a longer duration of
action [18]. Both octreotide and lanreotide are commercially available
and approved for the treatment of functioning and non-functioning NET.

Octreotide

Octreotide long acting repeatable (LAR) is available at doses of 10
mg, 20 mg and 30 mg. Octreotide LAR has a relative bioavailability of
60% compared with subcutaneous octreotide [19]. The initial recom-
mended dose for the treatment of NET is 30 mg every 4 weeks with
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intramuscular injection [20]. The reconstitution procedure requires
refrigerated storage and encompasses seven different preparation steps,
including handling to ensure homogenous suspension of the product.
Octreotide selectively binds to SSTRy (median inhibitory concentration
[IC50] 0.6 nmol/L) and to a lesser extent SSTs (IC50 7 nmol/L).
Octreotide LAR retains the pharmacological characteristics of subcu-
taneous octreotide and reaches steady-state concentrations within three
injections. The short-acting formulation is rarely used for long-term
therapy, but can be particularly useful to optimize the control of hor-
monal secretion in selected cases (e.g. in the prevention of carcinoid
crisis in patients with carcinoid syndrome undergoing invasive proced-
ures) [21].

Lanreotide

Lanreotide autogel (ATG) is available at doses of 60 mg, 90 mg, or
120 mg [22]. The initial recommended dose for the treatment of NET is
120 mg administered every 4 weeks by deep subcutaneous injection
allowing to reach steady-state concentrations after 4-5 injections. Lan-
reotide binds with high affinity to SSTR, (IC50 0.8 nmol/L) and with a
lesser affinity to SSTRs (IC50 5.2 nmol/L) [23]. It is widely metabolized
in the gastrointestinal tract and excreted through the biliary tract, with a
half-life of 23-30 days. The absorption of lanreotide ATG is rapid after
administration of a single dose, with a linear dose-proportional profile
for maximum serum concentration (Cmax) and the area under the
concentration-time curve (AUCs) during an administration interval
values [24].

Aims

This narrative review is aimed to critically analyse the efficacy,
safety and feasibility evidence data of long-acting octreotide and lan-
reotide therapy in patients with advanced GEP or pulmonary NET,
particularly focusing on some controversial applications of clinical
practice.

Discussion and expert opinion

1. Is a positive SSTR-related functional imaging necessary to use an SSA as
an antiproliferative agent in daily clinical practice?

The ENETS Consensus Guidelines for the standard of care in NET
stated that SSTR status should be positive on somatostatin receptor
imaging (SRI) only if an SSA is going to be used with antiproliferative
intent [25]. The underlying implication that SSA can be used with
antisecretory intent irrespective of the SSTR status is supported by
robust evidence of clinical response to SSA in patients with NET-
related endocrine syndromes. SSTR expression is considered a key
feature of GEP-NENs in ESMO guidelines, where the therapeutic
approach is modulated according to SSTR positivity. In NET with
negative or weakly positive SSTR, SSA are not included in the ther-
apeutic algorithm [26]. Nevertheless, SSA can be tried in SSTR-
negative NET, in case of low tumour burden or small lesion due to
potentially false-negative SSTR status. Positive SSTR status is
generally required although not predictive of response [26]. Ac-
cording to AIOM guidelines, the expression of SSTR is mandatory for
the use of antiproliferative therapy with SSA.

In PROMID trial, octreotide LAR 30 mg/monthly was administered
regardless of SSTR status in both functioning and non-functioning
NET with proof of a WD histology [27]. In this study, the SRI with
octreoscan® was positive in 32 (of 42) patients treated with
octreotide LAR and in 31 (of 43) patients in the placebo arm. On the
contrary, SSTR positivity was an inclusion criterion in CLARINET
trial, where lesions had to be classified on SSTR scintigraphy as
Krenning grade > 2 to be treated with lanreotide ATG 120 mg every
28 days [28]. Both trials demonstrated the antiproliferative activity
of long-acting octreotide and lanreotide respectively, but differences
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according to SSTR positivity were not available. SSTR imaging was
not included in RADIANT-2 trial comparing 10 mg daily everolimus
with placebo, both in conjunction with octreotide LAR 30 mg every
28 days [29], while functional SSTR expression on all target lesions
confirmed by blinded, independent central review was required for
enrolment in NETTER-1, comparing 177Lu-DOTATATE 7.4 GBq every
8 weeks (four intravenous infusions, plus best supportive care
including octreotide LAR administered intramuscularly at a dose of
30 mg) with octreotide LAR alone 60 mg every 4 weeks [30].
Noteworthy, in clinical trials not requiring SSTR-related functional
imaging before enrolment, low-grade or intermediate-grade histol-
ogy was mandatory.

An SSA is generally recommended as a first-line treatment option
to slow down disease progression in patients with advanced NET
with SSTR imaging positivity. Importantly, when defining a NET as
negative or with indeterminate SSTR imaging, it is highlighted that
the type of imaging test may influence results, since °®Ga-DOTA-
TOC/NOC/TATE-PET/CT (SSTR-PET) imaging has considerably
improved diagnostic accuracy compared with labeled somatostatin
scintigraphy. Furthermore G1/2 NETs with true SSTR expression
negative by functional imaging are rare, and this explains why a
histology of low-grade NET supports a therapy with SSA.

The efficacy of SSA for tumor control in SSTR-negative pancreatic
NET (panNET) is considered less clear, but in indolent, low-volume
SSTR-negative panNET their use can be suggested due to the rela-
tively benign side-effect profile, although the likelihood of efficacy is
considered low [31].

Summary

According to the current evidence a positive SRI is not necessary in
absolute, although recommended, to start an antiproliferative SSA
therapy in daily clinical practice, provided a favorable clinical
context, including an indolent tumor, limited tumor burden and
asymptomatic patient. In rare clinical situations the SRI could be
negative due to technical reasons, such as the very low size of the
lesions. However, we suggest that each single case of negative SRI
where it is supposed to use an SSA should be discussed within a NET-
dedicated multidisciplinary team. The non-receptor-mediated effect
of SSA should be considered as well.

. Is there a threshold of Ki-67 to be respected to use an SSA as an anti-
proliferative treatment in NET in daily clinical practice?

Long-acting lanreotide and octreotide are commonly utilized in
daily clinical practice in many countries in patients with advanced
WD GEP and pulmonary NET, based on their approval by European
Medical Agency (EMA) and Food and Drug Administration (FDA) as
an anti-tumor therapy. There is not a specific reference to the Ki-67
value in the approval, similarly to some guidelines, like ENETS and
AIOM/ITANET (https://www.aiom.it, 2022), although a clear
recommendation limited to GEP NET with < 10% Ki-67 is reported in
the latest edition of the ESMO guidelines.

However, evidence is stronger for lower Ki-67 values. In the two
major clinical trials of antiproliferative use of these drugs in GEP
NET, the randomized phase III PROMID [27] and CLARINET [28],
the Ki-67 was within a precise threshold. In the PROMID study [27]
the Ki-67 was < 2% in the 97.6% of midgut NET treated with
octreotide LAR, whereas in the CLARINET trial [28] the Ki-67 was
0-2% in 68% and 3-10% in 32% of non functioning enteropancreatic
NET receiving lanreotide ATG.

On the other hand, a retrospective real-world analysis of 43 pa-
tients with advanced SSTR-positive panNET, included various Ki-67
values. Patients were treated with octreotide LAR as first-line ther-
apy showing a more durable response when they had a NET with a
Ki-67 < 10% compared to those with a Ki-67 > 10% [32].

Regarding pulmonary NET, in the only phase 3 trial, the SPINET
[33], a precise cut-off of Ki-67 was not required, and no conclusions
can be drawn in this regard. Two retrospective studies [34,35]
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reported a significant longer survival rates for pulmonary NET pa-
tients treated with SSA, with < 5% versus > 5% Ki-67.

A 5% Ki-67 threshold was identified as significant for PFS in a
multicentre Italian observational study conducted on 140 G1-G2 GEP
and pulmonary NET receiving long-acting SSA [36].

Also in the phase 3 AXINET trial a better antitumor effect was
observed for extrapancreatic NET with Ki-67 < 5% compared with >
5% [37] Ki-67.

Real-world studies (carried out in Italy [38], France [39] and UK
[40], reported that > 30% of NET G3 were treated with SSA,
although tumor response rate was not so encouraging.

Summary

In WD GEP or low-grade pulmonary NET, regulatory authorities
and some guidelines did not strictly limit SSA to a specific Ki-67
threshold, so theoretically they could be considered even in WD
NET with higher Ki-67 values. However, it should be noted that the
current evidence is more robust on NET with < 10% Ki-67, partic-
ularly < 5%. Therefore, their use should be focused on that setting,
although it cannot be excluded that in selected cases of patients with
> 10% Ki-67 GEP or pulmonary NET a long-acting SSA can be
effective These latter cases should be preferably discussed in a NET-
dedicated context by considering characteristics of both tumor and
patient and therapeutic alternatives.

. Is there enough evidence to use an SSA as an adjuvant therapy in NET in

daily clinical practice?

In NET, the role of adjuvant therapy has not been specifically
investigated with any type of therapy including SSA. For this reason,
the literature cannot represent a support for the use of SSA with the
aim of preventing recurrences in patients with radically resected
localized or locally advanced NET.

The main European guidelines (ENETS, ESMO) agree in under-
lining how, after curative surgery, there is no indication to use an
adjuvant SSA, in patients with radically resected GEP or pulmonary
NET (NEN Guidelines, AIOM/ITANET, https://www.aiom.it, 2022)
[26,41].

The AIOM/ITANET guidelines recommended that “in patients
with GEP-NET, non-functioning, undergone radical surgical resec-
tion, a treatment with SSA should not be considered” with an adverse
grade of recommendation. In Italy, outside clinical trials, an SSA is
autorized to be prescribed only in patients with non-functioning
metastatic or unresectable locally advanced NET or for controlling
the NET-related clinical hormonal syndrome in “functioning tu-
mors”.

Therefore, an adjuvant SSA is not currently indicated in patients
with completely resected NET [42]. This was also suggested by a
recent multicenter study [43], including 137 radically resected NET
patients who received an adjuvant therapy with chemotherapy and/
or SSA; both therapies were negatively associated with recurrence
free survival and conferred no overall survival (OS) benefit in
resected stage I-III patients.

Summary

The use of SSA as an adjuvant therapy in patients with a radically
resected GEP or pulmonary NET should not be considered in daily
clinical practice as there is no specific evidence to support this.
AIOM/ITANET, ENETS and ESMO guidelines agree not to indicate an
SSA to this aim.

. Is there enough evidence to utilize an SSA as maintenance therapy and/or

in combination with other anti-tumor therapies in non-functioning NET
patients in daily clinical practice?

The role of SSA for maintaining tumor growth control after initial
upfront treatment has also been recently investigated. This issue was
not addressed in ENETS and AIOM/ITANET guidelines, whereas it is
briefly reported in the supplementary material, section 6, of the
ESMO guidelines [44], where it is detailed only that it is unclear if
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SSA should be continued after PRRT as a maintenance therapy. The
available data about the maintenance strategy are conflicting [45],
above all regarding the utility of SSA as maintenance therapy after
PRRT. In this context, a few retrospective analyses reported a clear
survival benefit by using maintenance SSA [46,47]. Conversely, in a
recent prospective study, no advantage in terms of PFS and OS by
using octreotide LAR vs best supportive care as maintenance therapy
after initial response to PRRT was showed [48].

Combining SSA with other treatments approved for advanced NET
(PRRT, everolimus or sunitinib, and chemotherapy) is considered a
potentially effective and safe approach in daily clinical practice,
owing to the favorable safety profile of these drugs, and the potential
synergistic activity between SSA and the other treatments [49].
Octreotide LAR 30 mg q4w was combined with 1”’Lu-DOTATATE in
the successful phase 3 trial, NETTER-1, that reported a markedly
longer PFS and OS in advanced midgut NET treated with PRRT plus
SSA as compared to those who underwent high-dose octreotide LAR
alone [30]. Although this study was positive it cannot answer the
question if an SSA should be added to PRRT in non-functioning
small-bowel NET as it was not designed to this scope and it
included both functioning and non-functioning NET.

The combination of SSA with everolimus showed a promising
survival advantage in pre-treated advanced panNET patients in the
phase II non-randomised RADIANT-1 study [50], as well as as first-
line therapy in GEP or pulmonary NET patients included in the
phase II single-arm ITMO study [51]. These data were confirmed at
the 5-year update [52].

A recent network meta-analysis, including eight randomized
controlled studies [53], supported the use of the combination of SSA
plus everolimus in non-functioning NET. However, these findings
should be cautiously interpreted considered the heterogeneity of the
included studies, the lack of long-term follow-up, the paucity of data
regarding treatment-related adverse events.

As far as combination treatment with temozolomide (TMZ) no
randomised trials exist. Two phase II single-arm prospective studies
investigated the upfront combination of lanreotide ATG plus TMZ in
patients with advanced progressive functioning or non-functioning
GEP-NET [54] and lung/thymic NET [55].

Summary

Implementation of maintenance SSA after tumor response to an
initial upfront therapy is a safe approach, which may provide po-
tential clinical benefit without adding significant toxicity, however
the level of evidence is quite poor regarding this topic. In addition,
based on the current evidence, SSA use as antiproliferative therapy in
combination with other anti-tumor therapies, such as PRRT, targeted
agents or chemotherapy (in particular TMZ), in patients with
advanced non-functioning GEP or pulmonary NET is not justified as a
routine use. However, both the maintenance and combination
strategy could be considered for very selected cases carefully dis-
cussed within a NET-dedicated multidisciplinary team clearly
reporting the rationale and the potential clinical advantages of this
strategy.

. Is there enough evidence to use an SSA as antiproliferative therapy in
metastatic pulmonary NET in daily clinical practice?

Advanced pulmonary NET with low proliferation index and posi-
tive SRI are usually treated with SSA as first-line treatment. Ac-
cording to AIOM/ITANET (https://www.aiom.it, 2022), ESMO and
ENETS guidelines, SSA are recommended first-line in typical carci-
noid or slowly progressing advanced SRI-positive pulmonary NET
[56,57]. However, the efficacy of SSA has been proven in phase III
clinical trials in metastatic GEP-NET, but not in pulmonary NET. On
the other hand, the molecular basis for SSA treatment is a high and
specific SSTR2-5 expression, which has been demonstrated in pul-
monary as well as in GEP NET [58]. Indeed, many clinical experi-
ences demonstrate the activity and safety of SSA for pulmonary NET

Cancer Treatment Reviews 117 (2023) 102560

patients [59,60].

Long PFS and OS were obtained with SSA as first-line approach in
31 consecutive progressive, metastatic pulmonary NET from two
Italian referral centres [35]. Functioning and slowly progressive
pulmonary NET seem to have a better prognosis compared to non-
functioning and highly progressive NET when treated with SSA, ac-
cording to a retrospective French study [61].

The phase II single-arm ATLANT trial prospectively evaluated the
efficacy and safety of lanreotide 120 mg in combination with
temozolomide in unresectable advanced thoracic NET with encour-
aging results, though the primary endpoint (9-m DCR) was not sta-
tistically met [55].

In a subgroup analysis of the RADIANT-2 trial in patients with
advanced pulmonary NET, the association of everolimus and
octreotide LAR improved mPFS by 2.4-fold compared with placebo
plus octreotide LAR, consistently with the overall trial results [62].

A phase III, prospective, multicenter, randomized, double-blind,
SPINET trial aimed to compare the efficacy and safety of lanreotide
120 mg q4w plus Best Supportive Care (BSC) versus placebo plus BSC
for advanced, typical or atypical pulmonary NETs [33]. The power of
the study was impaired due to the premature stop due to the slow
accrual and inclusion of SSA in guidelines (2015/2016), so all
enrolled patients went to the open label treatment and follow-up
phases. Remarkably a quite long PFS of 16.6 months was observed
in all patients receiving lanreotide ATG.

Summary

As for pulmonary NET, although the body as well as the level of
clinical evidence is lower than that of GEP NET and there is not a
conclusive phase III trial unlike GEP NET, the use of a first line SSA as
antiproliferative therapy, preferably in low-grade NET with positive
SR, is justified.

. Is there enough evidence about efficacy and safety to use above-label dose

of octreotide or lanreotide in non-functioning advanced NET progressing
on label dose SSA in daily clinical practice?

It is common experience that non-functioning NET may progress
on label dose SSA and the use of unconventional dose in such cases
has been applied in daily clinical practice, although specific studies
are scanty and with controversial results and the choice to modify the
label dose is often based on personal attitude [63]. This topic is not
clearly addressed in the national and international guidelines.
ENETS guidelines, reported that this option could be considered in a
hypothetic sequence of therapies in patients with non-functioning
advanced NET of the midgut progressive on previous watch and
wait strategy or treatment with label dose of SSA or further line of
therapy. (NEN Guidelines, AIOM/ITANET, https://www.aiom.it,
2022) [25,26].

In the CLARINET FORTE, a prospective non-randomized phase-2
trial [64], 99 patients with metastatic or locally-advanced, grade 1 or
2 midgut or pancreatic, functioning or non-functioning NET were
treated with LAN 120 mg q2w for up to 96 weeks (midgut cohort) or
48 weeks (pancreatic cohort). Reducing the dosing interval to q2w
provided encouraging PFS, particularly in patients with a Ki-67 <
10%; of note, no deterioration in quality of life was observed. As
regards safety, this study reported a 1% proportion of patients
experiencing severe treatment-related adverse events when
receiving above label-dose of lanreotide, and a minimal risk of
withdrawals due to drug-related adverse events.

A systematic review [65], including 18 studies for a total of 1002
patients with histologically confirmed NET, reported that escalated-
dose SSA was well tolerated in patients with GEP-NET, with signif-
icant rates of disease control.

In a recent multicenter Italian study involving 13 NET-dedicated
centers [66], a total of 140 patients with WD G1 or G2 GEP-NET
(of whom 93 with non-functioning tumors) were treated with un-
conventional dose of SSA (achieved by both increasing dose intensity


https://www.aiom.it
https://www.aiom.it

A. La Salvia et al.

to every 14-21 days or dose density, i.e. lanreotide 180 mg or
octreotide LAR 60 mg every 28 days). According to this study, the
administration of high-dose SSA was associated with a longer PFS,
particularly if early administered as second-line therapy. However,
often high-dose SSA are recommended as a second-line treatment for
patients with very slowly progressive tumors. Therefore, the com-
parison to other treatments, above all according to retrospective
analyses, could be misleading. With this regard, less encouraging
results have been reported by a recent meta-analysis [67], reporting
that unconventional SSA dose should not be the preferred anti-
proliferative treatment choice in patients with GEP NET who pro-
gressed on label dose SSA because of the short PFS, and low disease
control rate.

A survey on SSA use conducted in Italy among the AIOM members,
in 2014, showed that in nonfunctioning NEN progressing on label
dose SSA around half of respondents had increased the dose of
octreotide LAR or lanreotide depot above the upper label dose,
mainly shortening the administration interval [68].

Focusing specifically on safety, the AIOM/ITANET as well as the
ESMO/ENETS guidelines did not address specifically this topic.
However, data coming from clinical trials (as the NETTER-1 trial,
where no significant toxicity was reported in the control group,
receiving above label dose octreotide LAR 60 mg q4w [30]) show a
similar safety profile as to that reported by studies investigating label
dose SSA, confirming that increasing the SSA dose above the label
one is safe.

Summary

According to the current evidence, treatment with above-label
dose SSA in non-functioning advanced NET progressing on label
dose SSA is a safe and well-tolerated option. However, a clear benefit
in terms of tumor growth control has not been observed. Therefore,
this therapeutic option should not be routinely considered in daily
clinical practice, although it could be discussed within NET-
dedicated multidisciplinary teams in very selected cases of very
indolent progressive disease of asymptomatic patients and always
compared with alternative therapeutic options.

. Is there enough evidence about efficacy and safety to use above-label dose
of octreotide or lanreotide in functioning NET progressing on label dose
SSA in daily clinical practice?

In clinical practice the use of above-label dose SSA, can be ob-
tained by increasing the dose of the single administration and/or
increasing the frequency of administrations. This is commonly
applied in patients with functioning NET progressing on label dose
SSA. Despite the limitations of the real-world evidence the above-
label dose use of octreotide and lanreotide was included in some
guidelines ([25,26], NEN Guidelines, AIOM/ITANET, https://www.
aiom.it, 2022). For instance, ESMO reported that “above labelled
dosages [shortening of the injection interval of long-acting SSAs
(lanreotide 120 mg; octreotide 30 mg) to every 3 or 2 weeks instead
of every 4 weeks] (off-label) or short-acting octreotide s.c. as addi-
tional injections” can be done in case of uncontrolled carcinoid
syndrome.”

The beneficial effect of label dose SSA in controlling hormonal
hypersecretion in functioning NET may decrease over time, maybe
due to down-regulation/internalization of SSTR, as well as the
outgrowth of clones lacking the expression of SSTR due to prolonged
exposure [69] and increasing SSA dose was already successfully used
in GH-secreting pituitary NET [70].

Data derived from retrospective studies investigated the switch to
above-label dose SSA in patients with clinically uncontrolled func-
tioning NET mainly induced a complete/partial control of endocrine
symptoms in 30/70% of cases, respectively, in 28 NET patients
progressive on label dose SSA [71].

In a retrospective study of 30 GEP NET patients, a proportion of
patients with an uncontrolled syndrome treated with increased dose
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of octreotide LAR, showed a trend toward increased time before
further treatment, compared to 24 patients receiving label dose
octreotide LAR [72]. A clinical benefit, particularly by improving
flushing and diarrhea control, in patients with refractory carcinoid
syndrome, was observed after dose titration of octreotide LAR in a
retrospective analysis of 338 patients with metastatic midgut NET
[73]. Similarly, another retrospective study showed a clinical benefit
in patients with refractory diarrhea and flushing when they received
above-label dose of octreotide LAR; circulating tumor markers did
not correlate with symptom relief [74].

A survey on SSA use conducted in Italy among the members of the
AIOM in 2014, showed that in functioning NET with clinical syn-
drome (usually carcinoid syndrome) resistant to label dose SSA,
more than half of respondents had used above-label dose of both
octreotide LAR and lanreotide depot, mainly shortening the admin-
istration interval [68].

Summary

In daily clinical practice the switch to above-label dose SSA seems
to be justified when there is a clinical syndrome (especially carcinoid
syndrome) refractory to label dose SSA. It can be obtained by
increasing the dose of the single administration and/or by shortening
the interval between the administrations. Taking into account the
available data, the safety profile seems to be similar to that of the
label dose SSA.

. Is there difference between octreotide and lanreotide in terms of safety

and feasibility?

National (AIOM/ITANET, https://www.aiom.it, 2022) and inter-
national guidelines (ESMO and ENETS) do not sustain a preference
between one of these two SSA according to the safety profile. The
most frequent adverse events occurring with SSA are gastrointestinal
symptoms, including abdominal pain and discomfort, diarrhea, and
nausea. In addition, approximatively 20% of patients receiving these
drugs may develop exocrine pancreatic insufficiency, due to the
inhibitory activity of SSA on pancreatic function [75]. Hypo- or
hyper-glycemia, development of gallstones and, more rarely,
arrhythmia may also occur [76]. However, treatment withdrawal
due to adverse events is very rare, particularly with lanreotide. In
fact, only 1% of patients in the phase-3 CLARINET study evaluating
lanreotide autogel 120 mg q4w versus placebo in WD GEP NET
required the treatment discontinuation due to drug-related side ef-
fects [28]. Conversely, octreotide LAR was interrupted in 12% of
patients enrolled in the PROMID study, evaluating octreotide LAR
30 mg q4w compared to placebo in midgut NET patients [27].

Data from comparative studies aimed at evaluating the specific
safety profile of the two SSA, are scanty. A randomized, single-
blinded study reported that the proportion of patients experiencing
pain in the site of the drug injection was similar between octreotide
LAR and lanreotide ATG [77]. Recently, a survey among nurses
involved in the drug administration was performed, suggesting a
potential advantage for lanreotide compared to octreotide, owing to
the specific features (i.e. larger flanges, more rigid needle cap, novel
plunger support, new protective tray) of the novel lanreotide syringe
[78]. In that study, almost all involved nurses (97.8%) reported a
preference for lanreotide compared with octreotide. This finding has
been further corroborated by a recent international survey, aimed at
investigating the patients’ injection experience with the latest
available devices of long-acting SSA in patients with NET and acro-
megaly [79]. In the PRESTO-2 study, a significantly lower proportion
of patients experienced pain after injection with lanreotide
compared to octreotide (6% vs 22.8%, p < 0.0001), and more pa-
tients reported interferences with daily activities by using octreotide.
Furthermore, patients receiving lanreotide were less likely to expe-
rience technical problems during the drug injection when compared
to those receiving octreotide.

Finally, a lower risk for treatment discontinuation and a higher
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probability to maintain greater treatment duration (31.8 months vs
22.1 months) have been observed with lanreotide compared to
octreotide, as reported by a recent real-world observational study
[69].

Summary

Both SSA are safe, with excellent tolerability and extremely low
risk of serious adverse events. According to available data, a very
slight advantage could be recognized for lanreotide in terms of drug
administration, interference with the daily activities, and risk of
experiencing technical problems during the injection process.

Overall, the questions discussed in this narrative review are reported
in Table 1. Their relations with national Italian (AIOM/ITANET) and
international ENETS and ESMO guidelines are summarized in Table 2.

Conclusions

Octreotide LAR and lanreotide ATG are widely utilized in clinical
practice for patients with NET. The critical analysis of ten clinical-
pratical open questions by a NET multispecialist group of clinicians
showed that overall, the level of evidence is relatively low for the ma-
jority of these key points and, therefore, general recommendations, e.g.
in the main guidelines, are quite strict. However, due to the lack of firm
limits in the approval labels by the international and local regulatory
authorities there is an arbitrary and therefore heterogeneous use of SSA
in these settings in the daily clinical practice. In conclusion, we think
that the routine use of SSA in clinical settings not covered by a high-level
of evidence should be discouraged. On the other hand, therapeutic
choices can be personalised for every single patient, as long as carefully
discussed within NET-dedicated multidisciplinary teams.
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Table 1
Eight key points for SSA use in GEP and Pulmonary NET patients.

Question Content discussed

Number

Q1 Is a positive SSTR-related functional imaging necessary to use an
SSA as an antiproliferative agent in daily clinical practice?

Q2 Is there a threshold of Ki-67 to be respected to use an SSA as an
antiproliferative treatment in NET in daily clinical practice?

Q3 Is there enough evidence to use an SSA as an adjuvant therapy in
NET in daily clinical practice?

Q4 Is there enough evidence to utilize an SSA as maintenance therapy
and/or in combination with other anti-tumor therapies in non-
functioning NET patients in daily clinical practice?

Q5 Is there enough evidence to use an SSA as antiproliferative therapy
in metastatic pulmonary NET in daily clinical practice?

Q6 Is there enough evidence to use above-label dose of octreotide or

lanreotide in non-functioning advanced NET progressing on label
dose SSA in daily clinical practice?

Q7 Is there enough evidence to use above-label dose of octreotide or
lanreotide in functioning NET progressing on label dose SSA in
daily clinical practice?

Q8 Is there difference between octreotide and lanreotide in terms of
safety and feasibility?

Table 2
Eight key points for SSA use in NET and AIOM/ITANET, ENETS, ESMO
guidelines.

Queston Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Guidelines

AIOM/ITANET v X v X v X v X
ENETS v X v X v v v X
ESMO v v v X/ v X v X

In this table are reported the eight key points about SSA-related challenging
issues for NET, as discussed in this narrative review (Q1 corresponding to
Question 1, Q2 to Question 2 and so on). The symbol v indicates that the cor-
responding key point has been addressed by national Italian (AIOM/ITANET) or
international (ENETS/ESMO) guidelines, whereas, the symbol X stands for the
lack of a specific indication in the referral guideline.

Abbreviations: AIOM: Italian Association of Medical Oncology; ITANET: Italian
Association for Neuroendocrine Tumors; ENETS: European Neuroendocrine
Tumor Society; ESMO: European Society for Medical Oncology.
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