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Abstract Gastroenteropancreatic neuroendocrine tumors
(GEP-NETs) are rare neoplasms that require a multi-
disciplinary approach for an optimal management. The lack
of effectiveness of traditional DNA-damaging agents has
led to the exploration of new targeted drugs in order
to exploit phenotypical features of GEP-NET therapy.
However, due to the orphan setting of these tumors, deeper
characterization of molecular features and pathways that
characterize cell growth, apoptosis, angiogenesis, and
invasion are lacking, particularly genetic mutations or
epigenetic alterations that generate oncogenic dependency
or even addiction. The PI3K-AKT-mTOR pathway has
been implicated as having a crucial role in GEP-NETs not

only due to the overexpression of several growth factors
and their receptors that finally activate this axis but also
hereditary syndromes with constitutive activation of the
mTOR pathway with high incidence of GEP-NETs. In this
article, we aim to review the recent development of the
main molecules that target mTOR complex and have
showed promising activity in the treatment of GEPNETs.
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1 Introduction

Gastroenteropancreatic neuroendocrine tumors (GEP-
NETs), which fall into two major categories, pancreatic
neuroendocrine tumors (pNETs) and carcinoid tumors, are
characterized by being remarkably vascular and expressing
several growth factors, including vascular endothelial
growth factor (VEGF), platelet-derived growth factor
(PDGF), insulin-like growth factor 1 (IGF-1), basic
fibroblast growth factor, and transforming growth factor-α
and -β [1–5]. In addition, several receptors to these growth
factors have also been detected, including stem cell factor
receptor (c-KIT), epidermal growth factor receptors (EGFR),
VEGF receptors-2 and -3, IGF receptors (IGF-R), and PDGF
receptors [4, 6, 7]. The elevated expression of some of these
factors has been associated with poor prognosis and
decreased progression-free survival [2, 3] as well as with
tumor growth, aggressiveness, and disease extent [3] in
patients with GEP-NETs.

Another important feature of GEP-NETs is that they
exhibit limited susceptibility to traditional cytotoxic agents,
and when they do respond, improvements are slow to
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become evident [8]. This is probably because GEP-NETs
usually have a low mitotic rate, rendering DNA-damaging
cytotoxics ineffective; also because of their particular
biologic properties, such as the presence of gene products
related to chemoresistance. In this regard, a recent study by
O’Toole et al. assessed some of the factors associated with
poor prognosis and low response to cytotoxics in 60
treatment-naïve patients receiving chemotherapy (n=46)
or chemoembolization (n=14) [9]. In the study, patients
were treated with systemic chemotherapy using streptozo-
tocin, doxorubicin, 5-fluorouracil and/or etoposide/cisplat-
in, and chemoembolization was performed using
streptozotocin or doxorubicin. Results showed that expres-
sion of Ki-67, CA9, Akt, hypoxia-inducible factor-1, p53,
and the DNA mismatch repair protein Mlh1 (mlh1), as well
as tumor grade and tumor differentiation, were associated
with overall survival in the entire cohort. In addition,
expression of Akt was significantly associated with a non-
response to cytotoxic therapy (p=0.04), and expression of
phosphatase and tensin homolog deleted from chromosome
10 (PTEN) and hLMH1 was associated with response to
treatment in patients who were only receiving systemic
chemotherapy (p=0.03).

Currently, the medical management of functioning pNETs
almost invariably involves the use of somatostatin analogs to
control many of the symptoms produced by the exaggerated
release of neuropeptides, such as flushing and diarrhea. In
patients who develop resistance to somatostatin analogs,
addition of interferon (INF)-α may be considered [10].
However, the antiproliferative effects of INF-α are not
impressive, ranging from 10% to 15% according to different
studies [11–13]. Although neither agent has been shown to
induce tumor regression, a recent double-blind, prospective,
randomized, controlled study demonstrated that octreotide
long-acting release (LAR) significantly lengthened time to
tumor progression compared to placebo in patients with
metastatic midgut NETs [14], an effect that had not been
shown in previous studies of somatostatin analogs.

Treatment options for advanced GEP-NETs are limited and
largely rely on the use of somatostatin analogs for symptom-
atic control and chemotherapy in patients with pNETs.
Combination regimens containing streptozoicin, dacarbazine,
epirubicin, lomustine, cisplatin, doxorubicin, etoposide, and
5-fluorouracil have shown the best efficacy, with response
rates ranging from 20% to 60%, and a median overall survival
ranging between 15 and 26 months [15–17]. Unfortunately,
low-proliferating, well-differentiated GEP-NETs are virtually
insensitive to cytotoxic therapy. Upon disease progression,
therapeutic options include hepatic artery chemoemboliza-
tion and radiofrequency.

Surgery is the mainstay of treatment for localized
tumors. If detected early, which occurs rarely, surgery can
be curative, yielding survival rates between 80% and 100%

[18]. In metastatic disease, surgery may be performed to
reduce tumor mass, before or concomitantly with systemic
therapy, and to palliate symptoms without cytoreductive
intent [18, 19]. Nonetheless, most patients with advanced
disease will die from their disease.

In view of the above, there is an evident need to identify
and develop novel therapies with proven impact on
survival. In this regard, targeted therapies directed against
VEGF or components of its downstream signaling pathway
have become of particular interest. Multikinase inhibitors,
such as sunitinib, the VEGF inhibitor bevacizumab, and
inhibitors of the mammalian target of rapamycin (mTOR),
such as everolimus, are currently the most tested targeted
therapies in phase II and III trials, either alone or in
combination chemotherapy [20].

2 mTOR signaling pathway

mTOR is an intracellular serine/threonine kinase found
virtually in all mammalian cells. Under physiologic
conditions, mTOR participates in several processes, includ-
ing protein translation, cell growth, proliferation, survival,
metabolism, and autophagy [21]. However, hyperactive
mTOR signaling has also been shown to be a key
participant in the development, growth, and proliferation
of many types of human cancers [22]. Therefore, compo-
nents of mTOR signaling pathway currently constitute
targets for the development of anticancer therapies.

In cells, mTOR acts as the catalytic subunit of two
functionally distinct complexes, named mTOR complex 1
(mTORC1) and mTOR complex 2 (mTORC2). This latter
complex is considered the main effector of the phosphati-
dylinositol 3-kinase (PI3K)/Akt signaling pathway, which
is dysregulated in most human cancers [23]. mTORC1
consists of mTOR, the target of rapamycin complex subunit
LST8, the proline-rich Akt substrate 1, and the regulatory
associated protein of mTOR. On the other hand, mTORC2
consists of mTOR, LST8, the target of rapamycin complex
2 subunit MAPKAP1 (SIN1), the proline-rich protein 5
(PRR5, or PROTOR1), and the rapamycin-insensitive
companion of mTOR [22].

Cellular processes coordinated by mTOR signaling are
regulated by positive and negative regulators, as well as by
hormones, nutrients (amino acids, glucose), cellular energy
status, and stress conditions. Positive regulators include
growth factors, such as IGF-1 and 2, PDGF, and VEGF, and
their receptors (IGF-R, VEGFR, PDGRF, EGFR) and
associated ligands. Negative regulators of mTOR signaling
include the tumor suppressor PTEN, which negatively
regulates PIK3 signaling, the tuberous sclerosis complex
(TSC) 1 and 2, and the tumor suppressor and protein kinase
LKB1 [24]. Activation of mTORC1 ultimately leads to
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enhanced cell proliferation, survival, and angiogenesis
through the selective synthesis of proteins such as G1/S-
specific cyclin-D1, Bcl-2, the Bcl2 antagonist of cell death
(BAD), and VEGF. mTORC1 also regulates the expression
of angiogenic growth factors, such as VEGF and PDGF-β,
by phosphorylating hypoxia-inducible factor-1α (HIF-1α)
[22, 24, 25]. Activation of mTORC2 results in the
phosphorylation of RAC-alpha serine/threonine–protein
kinase, and the serine/threonine–protein kinase Sgk1 at
the hydrophobic motif. mTORC2 also mediates the hyper-
active PI3K activity. Activation of this downstream mTOR
pathway regulates cell growth, survival, apoptosis, and
proliferation through the activation/inactivation of factors
such as Bcl-2, BAD, the apoptosis signal-regulating kinase
1, p53, and the cyclin-dependent kinase inhibitor 1B
(p27Kip1) [25, 26].

The molecular pathway of mTOR has been the
subject of numerous cancer studies because genetic
alterations or increased expression of the components
involved in the PI3K/Akt/mTOR pathway have been
shown to induce malignant cellular transformation,
dysregulation of proliferation, and chemoresistance [23, 27,
28] and also because one of the effects of mTOR activation
is the induction of VEGF expression through HIF-1α
phosphorylation, which contributes to tumorigenesis and
tumor growth [2].

3 Preclinical development of mTOR inhibitors in NETs

Several targets of the PI3K/Akt/mTOR pathway have been
identified in GEP-NETs, including an increased expression
of IGFs and IGF-R [3, 7]. Using human pancreatic
carcinoid tumor cells (BON cells), which express function-
ally active IGF-1R and secrete IGF-1, it has been shown
that IGF-1 is a major autocrine regulator of neuroendocrine
secretion and tumor growth [29]. Also, the induction of the
raf-1/MEK1 pathway has been demonstrated to block IGF-
1-mediated intracellular neuroendocrine hormone regula-
tion, thus representing a viable method to block IGF-1-
mediated cellular effects and a potential therapeutic target
in carcinoid tumors [30]. Treatment of BON cells with IGF-
1 stimulated the release of CgA while intracellular CgA
levels were maintained. However, parallel activation of the
raf-1/MEK1 pathway reversed the effect of IGF-1 treat-
ment, as reflected by a decrease in intracellular levels of
CgA [30].

More recently, Zatelli et al. [31] conducted a study to
evaluate the antiproliferative effects of everolimus on
bronchial carcinoids (i.e., carcinoid lung tumors), which is
an infrequent tumor that originates from endocrine cells
dispersed in the respiratory endothelium. Primary cultures
of the tumors were treated with everolimus, and cell

viability, CgA and VEGF secretion, and somatostatin
receptors, mTOR and AKT expression, were assessed. In
67.5% of the samples, everolimus significantly reduced cell
viability by approximately 30% (p<0.05), inhibited
p70S6K activity (by 30%), and blocked IGF-1-mediated
proliferative effects. As to CgA and VEGF secretion,
everolimus induced a significant reduction of 15–20%.
Expression of AKT receptors was not different to that of
controls, but mTOR expression was significantly higher in
the responder group.

Importantly, the identification of components of the
mTOR signaling pathway in several human genetic
diseases associated with the development of pNETs, has
also contributed to the rationale for the development of
mTOR inhibitors.

3.1 Tuberous sclerosis complex

TSC is an autosomal dominant disease caused by mutations
in the TSCI or TSC2 gene, which encode the protein
products hamartin and tuberin, respectively. These two
proteins are known inhibitors of the mTOR-mediated
signaling to the eukaryotic initiation factor 4E-binding
protein 1 (4E-BP1) and the ribosomal protein S6 kinase 1
(S6K1) [32], and critical for cell growth and proliferation.
Scattered reports have documented the association of
tuberous sclerosis with the occurrence of GEP-NETs,
through a process probably involving a dysregulation of
mTOR-mediated downstream signaling [33, 34]. According
to a systematic review in this area, this association seems
more firm in the case of pNETs, particularly insulinomas
[35].

3.2 Neurofibromatosis type 1

Neurofibromatosis type 1 (NF-1) is a familial cancer
syndrome caused by mutations in the NF-1 gene, which
encodes the protein neurofibromin. It belongs to the same
family of diseases as TSC, Cowden disease, and Peutz–
Jeghers syndrome. Besides functioning as a Ras-GTPase-
activating protein [36], neurofibromin was shown to tightly
regulate the mTOR pathway in NF-1-deficient primary cells
through a mechanism dependent on Ras and PI3K, and
mediated by the phosphorylation and inactivation of tuberin
by Akt [37].

3.3 Von Hippel–Lindau disease

Von Hippel–Lindau disease (VHL) is a rare, autosomal
dominant disease that results from a mutation in the VHL
tumor suppressor gene. Patients with VHL are prone to
develop pNETs; epidemiological studies report that as
many as 17% of patients with this disease develop pNETs
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[38]. The VHL protein (pVHL) has a key role in the
regulation of HIF complex. Under physiologic conditions,
pVHL binds to HIF-1α, targeting it for oxygen-dependent
polyubiquitination and degradation by proteasomes. How-
ever, mutated pVHL is unable to bind to HIF-1α,
preventing its degradation. In consequence, excess HIF-1α
may interact with HIF-1β, resulting in the formation of a
heterodimeric transcription factor that is able to activate the
transcription of several hypoxia-inducible genes, including
VEGF [39, 40].

3.4 Multiple endocrine neoplasia type 1

Multiple endocrine neoplasia type 1 (MEN1) is an
autosomal dominant disease that largely (>90% of the
cases) results from mutations in the MENIN gene. Menin,
the gene product of MENIN, is mostly a nuclear protein that
participates in transcriptional regulation, genome stability,
cell division, and proliferation. Patients with this disease
develop parathyroid, anterior pituitary, endocrine pancreas,
and duodenum tumors, and rarely, NETs and pNETs [41].
However, some reports suggest that the tumorigenesis of
sporadic carcinoid tumors and sporadic pNETs is associated
with mutations in MENIN based on the fact that approxi-
mately 40% exhibit loss of heterozygosity at chromosome
11, and specifically at 11q13, the site of the MENIN gene
[42–45].

Finally, the use of gene expression analysis has allowed
the identification of potential therapeutic targets and
biomarkers to predict patient outcome. In a recent study,
TSC2 and PTEN were shown to be downregulated in most
primary pNET samples assessed. In addition, their low
expression was significantly associated with lower overall
and disease-free survival rates. Importantly, expression of
FGF13 was significantly associated with the presence of
liver metastases and a shorter disease-free survival [46].
Findings of this study further support the role of the mTOR
pathway in pNETs and add to the wealth of data that has
spurred the clinical development of mTOR inhibitors.

4 Clinical development of mTOR inhibitors
in the treatment of NETs

4.1 Temsirolimus

Temsirolimus is an intravenous mTOR inhibitor currently
approved by the US Food and Drug Administration (FDA)
and the European Medicines Agency (EMEA) for the
treatment of advanced renal cell carcinoma. Temsirolimus
binds to the intracellular protein peptidyl-prolyl cis-trans
isomerase FKBP1A (FKBP-12), forming a complex that
inhibits the activity of mTOR. This effect results in a G1

phase growth arrest, a blockade of its ability to phosphor-
ylate S6K1 and the ribosomal protein S6, and a reduction of
HIF-1α, HIF-2α, and VEGF expression [47].

Duran et al. [48] conducted a phase II trial to evaluate
the efficacy, safety, and pharmacodynamics of temsirolimus
in patients with advanced GEP-NETs, either carcinoid
tumors or islet cell carcinoma (i.e., pNETs). Objective
tumor response rate, time to progression, overall survival,
and adverse events were evaluated. Thirty-six patients
(15 patients with islet cell carcinoma and 21 with carcinoid
tumors) were treated with weekly intravenous doses of
temsirolimus 25 mg.

For the entire cohort, the intention-to-treat analysis
showed a response rate of 5.6% (95% confidence interval
(CI), 0.6–18.7), a median time to progression of 6 months,
and a 1-year overall survival rate of 71.5%. One patient
with islet cell carcinoma (6.7%) and one patient with
carcinoid tumor (4.8%) achieved partial responses. The
treatment was well tolerated. After a median of four cycles
delivered per patient, the most frequent adverse events were
fatigue (78% of patients), hyperglycemia (69% of patients),
and rash/desquamation (64% of patients).

The pharmacodynamic analysis showed that temsiroli-
mus effectively inhibited the phosphorylation of the
ribosomal protein S6 (p=0.02). In addition, higher baseline
levels of phosphorylated mTOR were predictive of a better
response (p=0.01). An increased expression of Akt and a
decreased expression of phosphorylated mTOR after
2 weeks of treatment were both associated with an increase
in time to progression (p=0.04 and p=0.05, respectively).

Although the results of this study confirmed temsiroli-
mus’ efficacy in inhibiting mTOR’s downstream signaling
pathway, the limited clinical efficacy did not support its use
as single agent in patients with GEP-NETs [48].

4.2 Everolimus

In contrast, the clinical development of everolimus for the
treatment of patients with GEP-NETs has been more
successful. This oral mTOR inhibitor has recently obtained
US FDA and EMEA approval for the treatment of patients
with advanced renal cell carcinoma after failure of
treatment with sunitinib or sorafenib. Similar to temsiroli-
mus, everolimus binds to FKBP-12, forming a complex that
induces the inhibition of mTOR kinase activity, a reduction
in the activity of mTOR’s downstream effectors S6K1 and
4E-BP1, an inhibition of HIF-1α expression, and a decrease
in VEGF expression. In in vivo and in vitro studies,
everolimus has been shown to reduce cell proliferation,
angiogenesis, and glucose uptake [49]. In human pancreatic
BON cells, everolimus exerted a potent dose-dependent
inhibition of cell growth involving G0/G1 phase arrest as
well as induction of apoptosis [50].
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In a phase I pharmacodynamic study of everolimus in
patients with advanced solid tumors, including NETs,
everolimus induced a dose- and schedule-dependent inhibition
of the mTOR pathway, with an almost complete inhibition of
phosphorylated ribosomal protein S6 (p<0.001) and eIF4G
(p<0.001) expression at 10 mg/day and ≥50 mg/week. There
was a trend towards significance in the reduction of
phosphorylated 4E-BP1 expression (p=0.058). In addition,
an overall increase in Akt phosphorylation (p=0.006) and in
cellular proliferation (p=0.014) was observed. A clinical
benefit was observed in four of the 55 patients (a partial
response was observed in one patient, and three had stable
disease). Dose-limiting toxicities occurred in five patients, and
consisted of grade 3 stomatitis, neutropenia, and hyper-
glycemia [51]. Based on these results, a dose of 10 mg/day
or 50 mg/week was recommended for further development.

Results from two phase II trials by Yao et al. on
everolimus in combination with octreotide LAR [52] or
alone [53] confirmed the efficacy and safety of everolimus
in patients with hard-to-treat GEP-NETs. In the first trial,
60 patients with advanced low- to intermediate-grade
GEP-NETs (30 patients with carcinoid tumors and 30
with islet cell carcinomas) were treated with intramuscular
octreotide LAR 30 mg every 28 days and oral everolimus,
5 mg/day (patients 1 to 30) or 10 mg/day (patients 31 to
60) every 28 days.

The intention-to-treat analysis revealed a response rate of
20%, and the per protocol analysis showed that 13 (22%)
patients achieved partial responses, 42 (70%) patients had
stable disease, and five (8%) patients progressed. Median
progression-free survival was 13.8 months, and the median
overall survival had not been reached at the time of study
publication. One-, 2-, and 3-year survival rates were 83%,
81%, and 78%, respectively. Of 37 patients with high
chromogranin A levels at study entry, 70% achieved
normalization or a reduction of more than 50%. In patients
from whom pre- and post-treatment tumor biopsies were

available, mean tumor Ki-67 expression (as detected by
immunohistochemistry) decreased significantly from 6.7%
to 2.1% (p=0.04). Grade 3/4 adverse events included
hypophosphatemia, fatigue, and diarrhea, all of which
occurred in 11% of patients. These results confirmed that
treatment with everolimus at 5 or 10 mg/day in combina-
tion with octreotide LAR was well tolerated by patients
with GEP-NETs and supported its antitumor activity in
advanced low- to intermediate-grade tumors (Table 1) [52].

In the next phase II trial known as the “RAD001 In
Advanced Neuroendocrine Tumors” (RADIANT)-1 trial,
patients with advanced islet cell carcinoma who had
progressed after cytotoxic chemotherapy were stratified
according to prior octreotide therapy into two strata [53]. In
stratum 1, 115 patients were treated with everolimus
10 mg/day; in stratum 2, 45 patients were treated with
everolimus 10 mg/day plus octreotide LAR≤30 mg every
28 days. The primary end point was to determine response
rates in patients in stratum 1. Secondary end points were to
determine duration of response, safety, progression-free
survival, and pharmacokinetics in both strata, and response
rates in patients in stratum 2.

In an intention-to-treat analysis, in stratum 1, 11 (9.6%)
patients showed partial response and 78 (67.8%) had stable
disease, yielding a clinical benefit of 77.4%. In stratum 2,
two (4.4%) patients achieved partial response and 36
(80.0%) patients had stable disease, yielding a clinical
benefit of 84.4%. Median progression-free survival was
9.7 months in patients in stratum 1 and 16.7 months in
patients in stratum 2. The majority of adverse events were
mild to moderate and were consistent with those previously
described for everolimus. Once again, this study, carried out
in a larger sample of patients with advanced or metastatic
GEP-NETs, supported the antitumor activity and safety of
everolimus 10 mg/day with or without concomitant
administration of octreotide LAR, as measured by response
rates and progression-free survival (Table 1) [53].

Table 1 Phase II and III trials of everolimus in patients with advanced gastroenteropancreatic neuroendocrine tumors

Study Design Patients (n) Schedule RR (%) PFS median
(months)

Yao et al. [52] Single arm, phase II 60 Everolimus (5 or 10 mg/day)+octreotide
LAR

20 13.8

Yao et al. [53] Open label, stratified, phase II 115 A: everolimus (10 mg/day) 9.6 9.7

RADIANT-1 45 B: everolimus (10 mg/day)+octreotide
LAR

4.4 16.7

Pavel et al. [54] Randomized, double blind, placebo
controlled, phase III

420 Everolimus (10 mg/day)+octreotide
LAR vs placebo+octreotide LAR

NR 11.3 vs 16.4*
RADIANT-2

Yao et al. [55] Randomized, double blind, placebo
controlled, phase III

410 Everolimus (10 mg/day)+BSC vs placebo+BSC NR 4.6 vs 11.0**
RADIANT-3

NR not reported, RR response rate, PFS progression-free survival

*p=0.026; **p<0.0001
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Findings from these two trials led to the development of
two pivotal phase III randomized trials, the RADIANT-2
and RADIANT-3 trials. Very recently, preliminary results
of the RADIANT-2 trial were presented at the 35th
European Society for Medical Oncology (ESMO) Congress
(Milan, Italy, October 8–12, 2010) [54]. In this trial, the
efficacy and safety of everolimus plus octreotide LAR
were compared to that of placebo plus octreotide LAR in
429 patients with advanced carcinoid tumors. Eligible
patients were randomized 1:1 to receive either oral
everolimus 10 mg/day plus octreotide LAR 30 mg every
28 days or placebo plus octreotide LAR. The primary
end point was progression-free survival. Secondary end
points included safety, overall response rate, and overall
survival.

Although the study did not meet its primary end point
based on central radiologic review of data (p=0.026 versus
p=0.0246 predefined), results showed that everolimus plus
octreotide LAR significantly improved progression-free
survival by 5.1 months (hazard ratio=0.77; 95% CI, 0.59–
1.00; p=0.026) when compared with placebo. After adjust-
ing for imbalances in baseline characteristics between the
two treatment arms, and informative censoring in central
review [54], the results also showed that everolimus plus
octreotide LAR significantly reduced the risk of disease
progression by 40% (hazard ratio=0.60; 95% CI, 0.44–
0.84; p=0.0014) when compared to octreotide LAR alone
(Table 1) [54].

In the RADIANT-3 phase III trial, the efficacy and safety
of everolimus plus best supportive care (BSC) were
compared to placebo plus BSC in patients with advanced
pNETs. Four hundred ten eligible patients were randomized
1:1 to receive either daily oral everolimus 10 mg/day or
placebo. Preliminary results, which were also presented at
the 35th ESMO Congress showed that, compared to
placebo, progression-free survival more than doubled in
patients receiving everolimus, from 4.6 to 11.0 months
(hazard ratio=0.35; 95% CI, 0.27–0.45; p<0.0001). Sto-
matitis, anemia, and hyperglycemia were the most common
grade 3/4 adverse events, observed in 6.9%, 6.0%, and
5.0% of patients, respectively (Table 1) [55].

Results from the RADIANT trials, the largest in patients
with advanced NETs, are important and could be pointing
towards a change in the treatment paradigm of these
difficult-to-treat tumors.

5 Conclusions

Treatment options for patients with GEP-NETs are limited,
particularly for patients with asymptomatic carcinoid
tumors with low-proliferating and well-differentiated
tumors and patients in whom the disease has progressed

despite treatment with chemotherapy or somatostatin
analogs.

mTOR is a key regulator of cell growth, proliferation,
and survival, both in physiologic and pathologic conditions.
Hyperactivity of mTOR signaling has been shown to be
critically involved in the development and proliferation of
many cancers. Thus, inhibition of this pathway constitutes
an attractive target for the development of biologic agents.
To date, the mTOR inhibitor everolimus has shown the
most promising results. The efficacy and safety of ever-
olimus for the treatment of patients with advanced low- to
intermediate-grade GEP-NETs, either alone or in combina-
tion with octreotide LAR, is supported by recent results
from phase II and III trials (RADIANT trials). Results from
these studies are expected to introduce an important change
in the management of these problematic tumors. Combina-
tions of everolimus plus other targeted therapies, such as
bevacizumab or temozolomide, are currently being tested in
phase I/II trials.
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