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ABSTRACT

In neuroendocrine tumors (NETs), liver metastases (LM) represent the most crucial prognostic factor, irrespective of the primary
tumor site. At diagnosis, about 65-95% of gastroenteropancreatic neuroendocrine tumors (GEP-NETs) show hepatic metastasis.
Management strategies of LM are heterogeneous and range from systemic therapy to liver-directed procedures. The type of systemic
therapy used is dependent on the grade and proliferation of the tumor and includes somatostatin analogues, interferon, m-Tor
and tyrosine kinase inhibitors, and chemotherapy. Angiographic liver-directed techniques, such as transarterial embolization/
chemoembolization and selective internal radiation therapy, offer excellent palliation for patients with liver-predominant disease.
In highly selected cases, liver transplantation and peptide receptor radionuclide therapy are considered. The relatively low disease
incidence and the diversity of presentation have led to a lack of well-conducted randomized controlled trials comparing the
efficacy of different treatment options. Experience indicates that surgery is the only treatment that offers potential for cure. For
unresectable lesions, the absence of data from rigorous trials limits the validity of many publications that detail management. In
this review we will discuss the existing approaches for hepatic metastases from GEP-NETs.
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INTRODUCTION

Neuroendocrine tumors (NETs) are rare neoplasms
originating from diffuse neuroendocrine cells. Even
though site of origin could sometimes be unknown, NETs
frequently involve any part of the gastrointestinal tract
(including endocrine pancreas), bronchopulmonary tree,
thyroid, and thymus and have a wide range of malignant
potential. The rapid evolution of clinical and pathological
findings has hampered a systematic classification of this
inhomogeneous family of tumors. The last World Health
Organization (WHO) classification was published in
2010.M" Basically, NETs are classified according to tumor
differentiation and site of occurrence. Highly aggressive,
poorly differentiated neoplasms were defined as Grade-3
neuroendocrine carcinomas (NECs) when originating
from the gastrointestinal tract, or as small- or large-cell
NECs when appearing in the lung.? Well- to moderately
differentiated neuroendocrine neoplasms (WMD-NEN)
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are a highly heterogeneous group of tumors comprising
low-grade (G1) and intermediate-grade (G2) NETs of
the gastrointestinal tract, typical and atypical carcinoids
of the lung and thymus, and other cancers such as
medullary thyroid carcinoma and pheochromocytoma/
paraganglioma.t" Finally, NETs could be associated with
paraneoplastic syndromes or with a supranormal production
of hormones responsible for specific syndromes.

The gastroenteropancreatic NETs (GEP-NETs) are the most
common NETs. Due to their relatively indolent course,
they are frequently diagnosed in an advanced stage,”®* with
the development of liver metastases (LM) being the most
frequent clinical occurrence.®® Metastatic spread to the
liver may be accompanied by a wide spectrum of clinical
presentations, from asymptomatic disease incidentally
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discovered during radiologic workup for other reasons,
to debilitating symptoms caused by acid hypersecretion,
serotonin syndrome, or carcinoid syndrome. In any case,
the vast majority of patients with hepatic involvement will
die of liver failure.

The management of patients with LM from GEP-NETs
remains a matter of debate. It involves several specialties:
surgery, medical oncology, radiotherapy, interventional
radiology, and nuclear oncology. Despite the great number
of options, there is no general consensus on the optimal
treatment sequence in metastatic patients.

In this review, we focus on the most recent findings about
management of LM from GEP-NETs.

SURGERY

Patients with pancreatic NETs frequently present with
LM.IY Treatment for LM includes a wide panel of
treatments with the aim of achieving the best long-term
result in overall survival (OS). NETs LM have been
classified morphologically as type I (single metastasis),
type II (isolated bulk metastasis accompanied by smaller
deposits), or type III (disseminated metastatic spread).!”
Surgery can play a role for type I LM, whereas medical
treatment is always the treatment of choice for type III
LM."# The management of type I1 LM should be carefully
evaluated, tailoring treatment to each individual patient. In
metastatic pancreatic NETs (pNETs), 5-year survival rate
is around 40-60%.1 1!

Radical surgery, including resection of primary tumor
and LM, improves survival rate up to 46-86% at 5 years
and 35-79% at 10 years.[%'>!*] Nevertheless, only 15-20%
of patients with LM are suitable for radical resection
due to the multifocality of the lesions or the inability to
preserve an adequate amount of parenchyma following
resection.' Nowadays in referral centers, resections
of up to 70% of total liver volume may be carried out
with relatively low mortality rate (0-5%) and acceptable
morbidity (30%).'] For surgery with curative intent,
the European Neuroendocrine Tumor Society (ENETS)
have proposed the following criteria: (1) resectable G1-
G2 liver disease with acceptable morbidity and less than
5% mortality; (2) absence of right heart insufficiency; (3)
absence of unresectable lymph node and extra-abdominal
metastases; (4) absence of diffuse or unresectable
peritoneal carcinomatosis.!'® Neuroendocrine carcinomas
(NECs) that are G3 are usually not amenable to resection
owing to their aggressive biology, high recurrence rates,
and the consequent need to establish disease control.!'”
In the presence of unresectable metastatic disease, the
role of debulking surgery (R2) is still controversial. In
selected cases surgery may improve the quality of life
or relief from symptoms when medical treatment has
failed." Several nonrandomized series have documented
the benefits of either complete or cytoreductive surgical

resection, compared with nonresectional treatment. They
show a 74% 5-year survival for resection, compared
with 30% for angiographic techniques. The Cochrane
systematic reviews!'”?? did not identify benefit of liver
resection, either in terms of complete resection (RO or R1)
or cytoreduction (R2). Despite poor data, surgery is the
main treatment of choice because it is the only approach
with intent to cure. Whether cytoreductive surgery (90%
resection) should be done when alternative nonsurgical
treatment options are available is unknown.™®

In case of bilateral liver disease, different surgical
approaches can be performed, including a 2-staged liver
resection. Another technical option is occlusion of the
portal vein in the tumor-bearing liver lobe, either by
radiological portal vein embolization than with surgical
portal vein ligation before surgery.?!?%

LIVER TRANSPLANTATION (LT)

In patients affected by NETs with unresectable LM, LT
can be proposed due to the relatively low biological
aggressiveness and slow growth of the majority of low-
grade NETs. In the last 15 years, short-term outcomes have
improved because of better selection of transplantation
candidates, refinement of surgical techniques, and the
introduction of novel immunosuppressive regimens.
Moving from their former experience with hepatocellular
cancer, the Milan group observed improved outcomes of
LT for NETs LM patients, prospectively applying strict
inclusion criteria: (1) well-differentiated NETs (Ki67 <
5%); (2) portosystemic tumor drainage; (3) patient age
< 55 years; (4) stable disease for at least 6 months; (5)
pretransplant RO primary tumor resection; (6) hepatic
tumor involvement < 50% of total liver volume; and
(7) absence of extrahepatic disease.® The two largest
retrospective multicenter studies have shown that in
the absence of poor prognostic factors, LT is associated
with satisfactory outcomes. In particular, a European
multicenter study included a large retrospective cohort of
213 patients who underwent LT for NET LM from 1982
to 2009. At a median follow-up of 56 months, 17% of
patients died from early or late complications of LT, and
the 5-year OS rate was 52% with a disease-specific survival
rate of 30%.%4 A study from the United States included
85 patients who underwent LT from 1988 to 2012. One,
three, and five-year survival rates were 83%, 60%, and
52%, respectively, and half of deaths were due to recurrent
disease. Synchronous major primary tumor resections
(i.e. pancreatoduodenectomy, small bowel resection with
distal pancreatectomy, multivisceral transplant) appeared
to contribute to worse outcomes.! In other single-center
series, the S5-year OS rates ranged from 33% to 90%, and
disease-free survival rates ranged from 11% to 77% at 5
years.?*?) Despite these experiences, firm evidence on
this issue is still scarce because only 0.3% and 0.2% of
transplants are performed for such indications (data from
the European Liver Transplant Registry and the United
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Network for Organ Sharing database.’” Moreover, the
optimal timing of transplantation (e.g., whether stable
disease needs to be observed for a certain amount of time)
and selection criteria (including development of patient-
specific biomarkers to identify those who gain a long-term
benefit from the procedure) are still debated.

THERMAL ABLATION (TA)

The most widely applied TA modalities in the liver
include radiofrequency (RF), microwave (MW), laser,
cryoablation, and high-intensity focused ultrasonography.
TA is often used alone or in conjunction with operative
resection in the treatment of both primary and secondary
hepatic malignancies. RF and MW ablation involves direct
insertion of ablation probes into the region of a tumor,
followed by application of several cycles of hyperthermic
energy to induce cell death. MW ablation is thought
to be more effective than RF ablation because a shorter
time is needed for each ablation, and higher intratumor
temperatures can be reached. Use of TA requires real-time
ultrasonography guidance. The United States Food and
Drug Administration has approved TA for the treatment of
primary and metastatic tumors of the lung and liver.*!!

RF ablation has been used for relief of symptoms of hepatic
metastases of insulin- or serotonin-secreting NETs* and
favorable 5-year survival rates after liver resection.®!
More than a dozen lesions can be treated in a single
patient, and many patients tolerated repeated ablations for
recurrent disease.?® To date, no randomized trials have
been undertaken to study whether surgical techniques such
as liver resection and/or RF ablation are more effective
than hepatic artery embolization or radio embolization,
peptide receptor radionuclide therapy (PRRT), or medical
systemic treatments in patients with NET and LM.

PERCUTANEOUS LIVER-
DIRECTED TECHNIQUES WITH A
CYTOREDUCTIVE AIM

In NET patients with liver disease only or with liver-
dominant metastases, loco-regional approaches such
as ablative techniques or intra-arterial therapies can be
proposed in place of upfront surgery with a cytoreductive
aim, leading to lesion resectability and a 5-year survival
rate of 50%.5436

In particular, it is well known that NET hepatic metastases
are characterized by a high rate of wvascularization,
as opposed to many other liver primary or secondary
malignancies. Vascularization of NETs LM depends mostly
on the hepatic artery, whereas normal liver parenchyma has
a unique dual blood supply from both the proper hepatic
artery (20-40%) and the portal vein (60-80%).5"

Arterially directed interventional strategies, such as
transarterial embolization (TAE) and transarterial

chemoembolization (TACE) with a radiologically
controlled percutaneous technique have been widely
investigated and adopted during the past decade for the
treatment of NETs LM. These strategies have generated
encouraging outcomes in term of survival, response, and
quality of life.*® Indications included well-differentiated or
moderately well-differentiated (Grade 1 or 2) unresectable
symptomatic liver lesions (due to tumor bulk), excessive
hormone production, and rapid progression of liver
disease.?”) Hepatic TAE, usually performed using lipiodol,
obtainsischemiaand necrosis ofneoplastic cells by selective
catheterization and obstruction of the hepatic artery
supplying tumor lesions.™” On radiologic evaluation, TAE
has been shown to improve biophysical markers, palliate
symptoms, and shrink tumor lesions.*! In contrast to TAE,
TACE combines blockage of the tumor blood supply with
intra-arterial administration of cytotoxic drugs. In clinical
practice, TACE is preferred over TAE in patients with NET
with the worst prognostic factors, such as foregut origin
(lung or pancreas) and poorly differentiated NETs.*?
Several different chemotherapeutic agents have been used
in this setting (doxorubicin, streptozotocin, gemcitabine,
mitomycin C, 5-FU, or cisplatin) along with either a
transient or permanent embolic agent like ethiodized oil
or lipiodol.™ This treatment has shown effective results
in patients with metastatic liver disease, with reported OS
values of 3-4 years and objective response of about 75%.
Notably, response to TACE is higher when treatment is
used as a first-line therapy and liver involvement is lower.
Combining results obtained with TAE and TACE, the rates
of symptomatic responses ranged from 39 to 95%.[4-47!

An accurate multicentric retrospective review on 100
patients with NETs LM who submitted to TACE (n = 49)
or TAE (n = 51) showed comparable rates of symptom
control (88% vs. 83%, respectively), similar toxicities,
and comparable survival outcomes (median OS: 25.7
vs. 25.5 months, respectively). These data suggest that
the two techniques should be considered comparable.
Future trials focusing on the evaluation of either the
efficacy of different intra-arterial techniques or the role of
a combination of loco-regional approaches with systemic
therapies are needed.

SELECTIVE INTERNAL RADIOTHERAPY
(SIRT)

Percutaneous angiographic techniques should be used
in patients with Grade 1 or 2 tumors who have liver-
predominant disease. The best treatment effect is
achieved in patients with < 50% hepatic involvement
and no extrahepatic disease. SIRT is a targeted approach
that delivers glass or resin microspheres labeled with
90Yttrium (Y-90) that is primarily a beta particle emitter.
Y-90 hepatic arterial administration is emerging as a
promising treatment modality in the management of NETs
patients with LM.*>% Down-sizing/down-staging of
hepatic tumors as a bridge to subsequent surgical treatment
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appears promising. Even though Y-90 radio-embolization
may achieve a survival benefit, especially in patients
presenting with significant tumor shrinkage, however, this
technique is not easily available, especially in outlying
hospitals.*!

Long-term outcome analysis after SIRT indicated treatment
response in 62.7% of the patients, disease stabilization in
32.5%, and a survival rate of 45.0% at 3 years. Findings
from an international multicenter prospective treatment
registry showed that safety and response rates of SIRT
and TACE were similar when evaluated at 6 months.? At
12 months, the group receiving SIRT had a significantly
lower response rate than the group receiving TACE
(46% vs. 66%).1! It should be noted that portal vein
thrombosis and impaired liver function are not considered
contraindications to SIRT, as they are for TACE and
TA. Adverse events associated with SIRT included lung
shunting of beads, radiation gastritis, duodenal ulceration,
and hepatic fibrosis. Finally, the SIRT procedure is not
considered pharmaco-economically advantageous.?!

PRRT

PRRT is a form of molecular targeted therapy which uses a
small peptide (a somatostatin analog similar to octreotide)
coupled with a radionuclide emitting beta radiation. This
therapy can be proposed only to patients with somatostatin
receptor expressing NETs. In phase II studies PRRT was
demonstrated to obtain objective response rates in 20-35%
of treated patients.’*” Thus, it could have a potential role
as a cytoreductive preoperative therapy, as demonstrated
by several case reports in patients with GEP-NETs.7
The most important positive predictive factor for response
to PRRT was the ratio of radiolabel uptake on diagnostic
scans (normal to tumor). In a retrospective analysis,
complete and partial tumor remission was reported in
2% and 28% of 310 patients, respectively, who received
177Lu-DOTATATE treatment for various histologic types
of metastasized NETs.®® Of those patients, 89% had
hepatic metastases, with extensive and moderate liver
involvement in 27% and 62%, respectively. The median
time to progression was 40 months, and the median OS
from the first treatment cycle was 46 months. The OS from
initial diagnosis was 128 months, yielding a survival benefit
of 40 to 72 months compared with historical cohorts.
Extensive hepatic metastatic involvement is a significant
negative predictive factor for progression-free survival
(PFS) or OS with PRRT.® A phase-3 trial comparing PRRT
and octreotide was presented at the 2015 18th-ECCO-40th-
ESMO Congress.”” In this first prospective randomized
study in patients with progressive metastatic midgut NETs,
177Lu-DOTATATE was superior to octreotide 60 mg in
terms of PFS (not reached vs. 8.4 months, P <0.0001) and
overall response rate (19% vs. 3%, P < 0.0004). Interim
analysis suggests increased OS (13 vs. 22 deaths), to be
confirmed by final analysis. The combination of PRRT
with radiosensitizing chemotherapy has been considered

a promising strategy to enhance resectability of metastatic
lesions.!®! 5-FU or capecitabine has been used in many of
the numerous trials investigating the effects of external
beam radiotherapy with chemotherapy. Also, Y-90 labeled
antibody radioimmunotherapy in combination with 5-FU
as radiosensitizer was found to be feasible and safe.!'®!
The combination therapy of PRRT and oral everolimus
was less effective than 177-Lu-DOTATATE only in the
rat pancreatic CA20948 tumor model.®"! Despite the low
toxicity, a caveat is the limited access to this therapy in
Europe, the USA, and Japan. Rare side effects of treatment
can adversely affect the kidney and bone marrow.

SYSTEMIC TREATMENT

Immunotherapy

A potential role of interferon alpha (IFNa) has been
explored in several studies: an older comprehensive
review reported an overall response rate of 20%,
whereas some small-sized retrospective and randomized
trials have reported an improvement of PFS and OS.[63¢]
However, these benefits in outcome were not confirmed in
other studies."* The combination of IFNa with continuous
infusion of S5-fluorouracil was explored in a phase-II study
of patients with rapidly progressive NETs, and an overall
response rate of 41.6 was achieved.”) Other studies
enrolling limited patient series have demonstrated the role
of immunotherapy/immunochemotherapy in obtaining a
significant shrinkage of LM from NETs." However,
further investigations are needed to better define whether
immunotherapy or immunochemotherapy could have a
role as a neoadjuvant strategy in NETSs.

Biotherapy

In well- and moderately differentiated somatostatin
receptor expressing NETs, the mainstay of treatment
consists of somatostatin analogue (SSA) administration,
made manageable with long-acting repeatable (LAR)
formulations.""?  Therapy with ~SSAs  represents
the standard of care in patients with metastasized,
nonresectable midgut NETs, pancreatic NETs, or NETs of
unknown origin, whether associated or not with hormone
hypersecretion and regardless of the hepatic tumor burden.
Randomized phase-III, multicenter trials demonstrated
that LAR octreotide and lanreotide depot can significantly
prolong PFS in a heterogeneous population of patients
with GEP-NETs.">"1 Therapy with SSAs, however,
did not demonstrate reduction of tumor load. The best
clinical response obtained in all these studies was disease
stabilization.

PROMID trial enrolled 85 treatment-naive patients with
well-differentiated G1 advanced midgut or unknown
origin NETs, randomizing them to receive either
placebo or intramuscular octreotide LAR every 4 weeks
(Sandostatin LAR™). Patients treated with octreotide LAR
presented a longer time to tumor progression (14.3 vs. 6
months) and a higher disease stabilization rate (66.7%
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vs. 37.2%). CLARINET trial, a double-blind, phase-III
study, randomized 204 patients with well- or moderately
differentiated, Octreoscan-positive, nonfunctioning GEP-
NETs to receive lanreotide depot 120 mg monthly versus
placebo. SSAs therapy obtained a significant improvement
in PFS, with a median time not reached in the experimental
arm versus 18 months in the placebo group. The estimated
rates of PFS at 24 months were 65.1% in the lanreotide
group and 33% in the placebo group. No information on
disease control rate was reported.””!

Recently, the clinical activity of the new SSA pasireotide
has been evaluated in an open-label, phase-II study
enrolling advanced pancreatic and extrapancreatic Grade
1 and 2 NETs.™ Median PFS of the 29 treated patients
was the primary endpoint of the study and was 11 months.
According to the RECIST criteria, one patient obtained a
partial response and 17 experienced disease stabilization,
for a disease control rate of 64%. In all the above-reported
trials, treatment with SSAs resulted in low cytoreductive
activity as demonstrated by the low objective response
rates reported (around 5%). This finding was recently
confirmed in an extensive review.’” Thus, while SSAs
can be considered the mainstay of treatment in well- or
moderately well-differentiated NETs, both functioning or
not, when a disease control is needed, there is no evidence
to support the use of SSAs in the “neoadjuvant” setting.

Targeted therapies

Recently, novel targeted therapies such as everolimus and
sunitinib have been introduced in the clinical management
of G1 and G2 NETs.

Following exciting preclinical data demonstrating mTOR
signaling pathway activation in NET cells, everolimus was
extensively studied in cancer patients.”57®!

Arandomized, phase-III, double-blind study (RADIANT-3)
enrolled 410 patients with locally advanced or metastatic
well- to moderately differentiated pancreatic NETs,
comparing the PFS of patients treated with everolimus
10 mg/day to that of patients receiving placebo. The
study met its primary endpoint as patients treated with
everolimus presented a longer median PFS (11.0 vs. 4.6
months). Response rate was low, with only 5% of the
patients randomized to receive everolimus achieving a
partial response.’™ Similar encouraging results have been
obtained in the phase-III placebo-controlled RADIANT-2
study enrolling patients with well- and moderately
differentiated locally advanced or metastatic NETs and
carcinoid syndrome. Patients receiving everolimus plus
SSA (octreotide LAR) presented a longer PFS than those
treated with octreotide LAR plus placebo (16.4 vs. 11.3
months, P = 0.026). Overall response rate was similar in
both groups, with 2% of patients achieving a partial response
and 82% disease stabilization.[® The advantages of treating
patients with everolimus have recently been confirmed in
a randomized, double-blind, placebo-controlled, phase-

IIT RADIANT-4 trial. The study evaluated everolimus
efficacy in patients with advanced, well-differentiated
NETs of different origin and with nonfunctional disease.
Patients in the everolimus arm of the study presented a
significant improvement in PFS (11.0 vs. 3.9 months).[ !
Interestingly, according to subgroup analysis, the positive
treatment effect was confirmed irrespective of the extent
of liver metastasis. Objective responses were recorded in
four (2%) patients receiving everolimus and in one patient
(1%) receiving placebo. Disease stabilization was the best
overall response in 165 patients (81%) in the everolimus
group, compared with 62 patients (64%) in the placebo
group. The findings of these three studies were consistent
with the role of everolimus in prolonging PFS and not in
achieving tumor shrinkage. Thus, everolimus cannot be
proposed as a preferred therapy in the neoadjuvant setting.

The activity of sunitinib, a multityrosine kinase inhibitor
of vascular endothelial and platelet-derived growth factor
receptors, was explored in a double-blind, placebo-
controlled, phase-IIl trial enrolling 171 patients with
advanced, well-differentiated progressing pancreatic
NETs.®? The study met its primary endpoint, as median
PFS of patients receiving sunitinib was significantly longer
than that of patients treated with placebo (11.4 vs. 5.5
months). In contrast to what was observed in patients with
renal cell carcinoma,™! tumor shrinkage rate in patients
with pancreatic NET was low; only 9% of those treated
with sunitinib achieved an objective response according to
the RECIST criteria.

The high rate of vascularization of NETs led to initial
interest in angiogenesis inhibition as a promising field
of research. Furthermore, an overexpression of vascular
endothelial growth factor (VEGF) has been observed in
both carcinoid and p-NET (either in serum or in tissue),
thus making VEGF and VEGFR excellent targets to be
inhibited.®™ The anti-angiogenetic agent bevacizumab has
been investigated combined with IFNa in a randomized
phase-II trial of 44 patients with advanced (unresectable
or metastatic) carcinoid tumors. Patients were randomized
to receive 18 weeks of single agent bevacizumab or IFN.
At disease progression or after 18 weeks of treatment,
patients were allowed to receive the combination of these
two treatments. The results obtained in the bevacizumab
arm were encouraging; a partial response was achieved in
18% of the patients, with a better 18-week PFS than in the
IFN group (95% vs. 67%, respectively).’) However, even
though bevacizumab monotherapy has been associated
with improvement in response rate and survival, the
results obtained in terms of tumor shrinkage were not
encouraging, probably because of the cytostatic rather than
cytotoxic effect of antiangiogenic therapies. Therefore,
the role of bevacizumab-based combination therapy has
been evaluated, mostly with chemotherapy agents or with
mTOR inhibitors in the management of advanced GEP-
NETs. In the randomized phase-II study CALGB80701
(Alliance), patients with metastatic pNETs were randomly
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treated with everolimus or everolimus plus bevacizumab.
The overall response rate was 31% and 12% for the
combination treatment and everolimus alone, respectively.
The current evidence from this available clinical trial
suggests that combination strategy was more active but not
more effective in terms of PFS.®

Chemotherapy

While chemotherapy is the standard of care for aggressive,
poorly differentiated (G3),advanced, ormetastatic NECs,®”
it could represent a therapeutic option in symptomatic
and progressive well- or moderately differentiated NETs.
Notwithstanding a relatively high number of agents
which have been demonstrated to be active in this latter
tumor setting (platinum salts, 5-fluorouracil, doxorubicin,
streptozotocin, temozolomide, and capecitabine), the best
chemotherapeutic strategy remains controversial.[*®

As far as unresectable or metastatic pancreatic NETs
are concerned, polychemotherapy was more active than
monotherapy, with a response rate in this latter group
lower than 20%. A retrospective study evaluating the
combination of streptozotocin (STZ) with doxorubicin
and S-fluorouracil (5-FU) reported a response rate of
39%, with a median response duration of 9.3 months. The
2-year PFS rate was 41%, and the 2-year OS rate was 74%.
Tumor burden clearly affected survival outcomes in both
univariate and multivariate analyses. In fact, the PFS rate
at 2 years for patients with LM involving < 75% of the
parenchyma was 41%, whereas all 12 patients with LM
involving more than 75% of the organ had experienced
disease progression by 14.2 months (P = 0.01). At 2 years,
the OS rate for patients with LM < 75% was 83%, whereas
all 12 patients with LM more than 75% had died at 15.5
months (P = 0.0001).5

The combination of temozolomide with capecitabine was
demonstrated to be more active and better tolerated than
STZ-based regimens. In a retrospective study enrolling
metastatic pancreatic NETSs, objective response rate of
temozolomide combination was reported to be 70%. It
has to be noted, however, that in this study only 30% of
the patients had moderately differentiated (G2) tumors.P”
The combination of octreotide LAR 20 mg, metronomic
capecitabine, and intravenous bevacizumab was explored
in the XELBEVOCT phase-II study enrolling 45 patients
with well- to moderately differentiated NETs from various
primary origins (pancreas, intestinal tract, lungs, and
unknown site). Objective response rate was 17.8% with
a median PFS of 14.9 months. This study demonstrated
that the combination of SSA plus capecitabine and
bevacizumab was active and well tolerated in this group
of patients.’!)

Finally, a retrospective study evaluated the combination
of 5-fluorouracil, dacarbazine, and epirubicin in patients
with well-differentiated NETs originating from pancreas,
intestine, stomach, gallbladder, kidney, or an unknown

site. Chemotherapy was well tolerated and outcome results
were encouraging. Tumor shrinkage was obtained in 44%
of the patients, with a median duration of response of 12
months. Objective response rates recorded in pancreatic,
gastrointestinal, and extradigestive NETs were 58%, 25%,
and 36%, respectively. Interestingly, disease control was
achieved in 83% of the patients progressing at the time of
study inclusion. Median PFS was 11 months and OS was
21 months."?

Notwithstanding this body of evidence, the number of
patients enrolled in each study was relatively low, thus
preventing any definitive conclusion on which could be
the best chemotherapeutic strategy for each subset of
patients. New multicenter, well designed, randomized
clinical trials are needed.

CONCLUSION

About one in seven patients diagnosed with digestive NETs
presents with metastatic disease at the time of diagnosis,
with the liver being the most frequently involved organ.
Moreover, 25% to 90% of patients who are nonmetastatic
at diagnosis are expected to develop metastases during the
course of the disease. In clinical practice, hepatic failure
represents the primary cause of death in these patients.
Surgery is the only technique that may permit curability of
liver involvement. Thus, all treatments should primarily be
focused on tumor shrinkage, especially when unresectable
liver lesions could become resectable if reduced in size.
When complete resection is not possible, treatment goals
should be tumor control and symptom relief.

Completeresection of primary and metastatic disease (when
possible) and surgical debulking of symptomatic diseases
are standard procedures for G1 and G2 NETs. To patients
with Grade 1 or 2 NETs (either pNETSs or gastrointestinal
NETs) with LM and without extra-abdominal metastasis
and peritoneal carcinomatosis, surgery permits the best
results in terms of recurrence-free survival and outcome.
Unfortunately only 10-25% of patients can be directly
submitted to surgical resection. These considerations
suggest that “neoadjuvant strategies” should be explored in
patients with liver-confined metastatic disease. Despite the
proven efficacy of different systemic treatment strategies
for metastatic NETs (SSAs, PRRT, chemotherapy, or target
therapies such as everolimus, sunitinib, and bevacizumab),
none of these approaches resulted in significant tumor
shrinkage. Few studies have explored systemic therapies
in the neoadjuvant setting. Unfortunately, trial designs,
inhomogeneous inclusion and exclusion criteria, and the
relatively low number of patients have hampered definitive
conclusions in this patient setting.

Further research is needed to determine the value of these
medical treatments as a cytoreductive strategy against LM
from NETs. Moreover, loco-regional approaches to LM,
such as radiofrequency ablation, laser ablation, or intra-
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arterial therapies (embolization/chemoembolization), may
be useful in reducing tumor burden only in selected cases.
Application of the concept of tumor response as defined by
RECIST or WHO criteria in patients with metastatic NETs
is worthy of mention. Often it is difficult to select the target
lesions to be monitored over time. Furthermore, necrosis
or hemorrhage within other clinical occurrences may be
misinterpreted as a stable disease instead of a response.

In conclusion, while surgical management of resectable
LM from NETs is a standardized procedure, there is no
consensus on the best therapeutic strategy for all other
patients. For example, it is a matter of debate whether
incomplete surgical resection of bulky but asymptomatic
metastasis from NETs is preferable to systemic biotherapy.
Extremely promising recent data have been reported in
the Radiant 4 trial, suggesting that novel therapies (in
particular the mTOR inhibitor everolimus) will play an
increasingly important role in the management of advanced
LM irrespective of the extent of liver metastasis.

Large prospective studies are needed to evaluate the
optimal management of hepatic metastases from NETs,
defining common guidelines and allowing the choice of
the best treatment strategy for each individual patient.
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