
Purpose: Benefits of somatostatin analogues have been 
mostly studied in mixed samples of patients including both 
functional and non-functional neuroendocrine tumors. 
This study aimed to examine the response of patients with 
non-functional metastatic or inoperable gastroenteropan-
creatic neuroendocrine tumors (GEP-NETs) that received 
first-line treatment with the somatostatin analogue octre-
otide LAR. 

Methods: The medical records of 23 patients with locally 
inoperable or metastatic non-functional neuroendocrine 
tumors who received octreotide LAR (long acting release) 
treatment were retrospectively reviewed for clinical data 
and disease course. All patients had received first-line oc-
treotide LAR 30 mg for 4 weeks. Progression free survival 
(PFS) and overall survival (OS) were the primary and sec-
ondary endpoints, respectively. 

Results: All patients were followed for a median of 47 

months. Mean PFS and OS were 25.0±3.4 months (95% 
CI: 18.4-31.5) and 71.3±9.5 months (95% CI: 52.7-89.9), 
respectively, with an estimated 5-year OS of 58%. Patients 
with ≤25% of hepatic tumor load had better PFS when com-
pared to patients with >25% hepatic tumor load (32.2±6.2 
vs 19.4±2.7 months, p=0.043). During treatment, the fol-
lowing adverse events developed: skin reaction (N=1, 4.3%), 
cholestasis (N=1, 4.3%), grade 1 diarrhea (N=1, 4.3%), and 
newly onset diabetes (N=3; 13.0%). 

Conclusion: Octreotide LAR seems to be an effective treat-
ment option with acceptable tolerability for patients with 
well-differentiated non-functional GEP-NETs. Survival 
benefits warrant further testing in future large-scale pro-
spective trials. 
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Neuroendocrine tumors (NETs) is a group of 
slowly progressing neoplasms originating from 
the diffuse neuroendocrine system, which have 
secretory granules and are able to secrete various 
peptide hormones and biological amines. GEP-
NETs present as functioning or non-functioning 
tumors depending on the presence or absence of 
characteristic hormonal symptoms. In a recent in-

ternational GEP-NET registry study with 1005 pa-
tients, 71.1% of patients had non-functional tum-
ors . Genetic etiology has also been suggested; for 
example, mutations of MEN1, DAXX or ATRX, and 
mTOR pathway genes have been associated with 
pancreatic NET tumorigenesis . The incidence of 
GEP-NETs is on the increase and has tripled over 
the past 30 years.
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Patients with localized GEP-NETs are usually 
treated surgically. Surgical operations range from 
conservative approach to extended resection, de-
pending on the size and localization of the tumor. 
However, most tumors are metastatic at the time 
of diagnosis owing to the indolent nature of the 
disease . 

The prognosis of NETs depends mainly on the 
proliferative activity of the tumor. For example, 
the median survival in well to moderately well 
differentiated (grade 1-2) metastatic disease is 33 
months, but it is only 5 months in patients with 
poorly differentiated carcinomas. The correspond-
ing 5-year survival rates are 35% and less than 
5%, respectively .

The development of somatostatin analogs 
(SSAs) has profoundly affected the management 
and outcome of patients with metastatic GEP-
NETs. They were initially developed for the 
palliative treatment of patients with carcinoid 
syndrome; then they were shown to possess an-
tiproliferative activity. They bind to SSTR2 and 
SSTR5, resulting in similar efficacy of symptom 
control in patients with carcinoid syndrome in 
NETs . SSAs are still the mainstay of therapy in 
patients with well-differentiated GEP-NETs and 
are efficient in terms of both growth inhibition 
and control of hormonal syndromes. Currently, 
octreotide and lanreotide are the two commercial-
ly available SSAs.

Lanreotide and octreotide have been used to 
control symptoms that result from the release of 
peptides and neuroamines; however, octreotide 
is the most studied SSA in NETs. Octreotide is a 
synthetic octapeptide SSA with a half-life of 90-
120 min when administered subcutaneously and 
a pharmacodynamic action lasting up to 8-12 hrs 
. Octreotide acts on many pathways resulting in 
inhibition of tumor angiogenesis and of growth 
factors including growth hormone, insulin, gluca-
gon, gastrin, cholecystokinin, vasoactive intesti-
nal peptide and secretin, thus exhibiting antipro-
liferative effects in NETs . In octreotide acetate 
LAR formulation, the active ingredient is encap-
sulated in microspheres of a slowly dissolving 
polymer. This provides a steady-state kinetics and 
predictable pharmacokinetic profile when injected 
intramuscularly once every 28 days .

To date, benefits of somatostatin analogues 
have been mostly studied in mixed samples of 
patients with functional or non-functional NETs. 
This retrospective study aimed to examine the 
PFS and OS of patients with non-functional GEP-
NETs that received first-line somatostatin ana-

logue octreotide LAR.

Methods

Patients

The patient medical records with neuroendocrine 
tumors that received treatment between 2006 and 2010 
at the Oncology Institute, Istanbul University, were 
investigated. Unresectable, locally advanced or met-
astatic, non-functioning, somatostatin receptor-posi-
tive GEP-NETs with grade 1 or 2 and Ki-67 prolifera-
tive index <10 that received first-line octreotide LAR 
treatment were included in this study. No patient had 
received any medical treatment before octreotide LAR 
including interferon, chemotherapy, radionuclide abla-
tion or any embolization. All patients had normal lev-
els of urinary 5-hydroxyindole acetic acid. Ki-67 index 
of proliferation was evaluated by two pathologist (Y.K. 
and M.G.). 

Outcome estimation

All patients had received octreotide LAR 30 mg for 
4 weeks (Sandostatin LAR, Novartis) until progression. 
The main outcome endpoint was PFS according to RE-
CIST criteria . OS was the secondary endpoint. PFS was 
defined as the time period between the first adminis-
tration of octreotide and progression or death. OS was 
defined as the time period between the first administra-
tion of octreotide and death. Patients were followed-up 
by computerized tomography, MRI and somatostatin 
receptor scintigraphy (SRS) where appropriate, every 
4-6 months after treatment. 

Statistics

The Statistical Package for Social Sciences (SPSS) 
version 15.0 was used for data analysis. Descriptive 
statistics were presented as appropriate. Kaplan-Meier 
method was used for survival analysis and differences 
were compared with log-rank test. p values <0.05 were 
considered as statistically significant.

Results

Table 1 shows the demographic and clinical 
characteristics of the patients. All patients had 
grade 1 or 2 tumors (Ki-67 proliferation index 
<10). 

All patients received treatment until disease 
progression.

During the course of the disease, ascites de-
veloped in 2 patients (8.7%). During octreotide 
treatment, the following adverse events devel-
oped: skin reaction (N=1, 4.3%), cholestasis (N=1, 
4.3%), grade 1 diarrhea (N=1, 4.3%), newly onset 
diabetes (N=3, 13.0%, one being grade 3). No ma-
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jor side effects were noted. Radiological responses 
were as follows: no complete response; 4 partial 
responses (17.4%) and 14 cases with stable dis-
ease (60.9%).

Twenty-three patients were followed for a 
median of 47.9 months (range 8.2-111.7). Mean 
PFS and OS were 25.0±3.4 months (95% CI:18.4-
31.5) (median 22.4 months) and 71.3±9.5 months 
(95% CI: 52.7-89.9) (median 70.1 months), respec-
tively, with an estimated 5-year OS of 58%. Fig-
ures 1 and 2 show Kaplan-Meier curves for PFS 
and OS, respectively. 

Patients with metastasis with ≤25% of he-
patic tumor volume had better mean PFS when 
compared to patients with >25% hepatic tumor 
volume (32.2±6.2 vs 19.4±2.7 months, log rank 
p=0.043). However, these two groups did not differ 
with regard to OS (62.3±9.9 vs 70.1±12.5 months, 
log rank p=0.916).

Discussion

To date several studies with varying method-
ologies have provided support for the use of soma-
tostatin analogues in GEP-NETs . The CLARINET 
study was the first randomized study specifically 
showing efficacy of a somatostatin analogue (lan-
reotide) in non-functional GEP-NETs. On the oth-
er hand, the randomized PROMID study showed 
the efficacy of octreotide in midgut tumors. The 
present study is the first to examine octreotide as 

first-line treatment of non-functional variant of 
these tumors.

The two currently available somatostatin an-
alogues, namely octreotide and lanreotide, are of 
the same drug class, but they differ in certain as-
pects. The affinity of octreotide for SST2 receptors 
is 30% higher than lanreotide. It has a moderate 
affinity for SST2 receptors, which is still 63% 
higher than that of lanreotide. Octreotide has a 
long-acting formulation and lanreotide has a pro-
longed-release formulation. Astruc et al.  com-
pared in vivo release profiles of these formulations 
and found substantial differences with regard to 
their single-dose pharmacokinetic profiles. Oct-

Figure 1. Kaplan-Meier curve for progression free 
survival..

Figure 2. Kaplan-Meier curve for overall survival.

Table 1. Patient and tumor characteristics (N=23) 

Characteristics N (%)

Sex (M/F) 9/14

Age at diagnosis, median, years (range) 56 (23-80)

Ki-67 status (%)

Ki-67 ≤ 2 7 (30.4)

Ki-67 3-10 16 (69.6)

Origin of the primary tumor

Pancreas 10 (43.5)

Stomach 4 (17.4)

Midgut-Hind gut 9 (39.1)

Metastasis at diagnosis 20 (87.0)

Locally advanced disease at diagno-
sis 3 (13.0)

Hepatic tumor volume (%)

≤25 10 (43.5)

>25 13 (46.5)
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reotide LAR had and initial transient increase in 
concentration on the first day, then concentra-
tions decreased and remained low on days 2 to 
6, followed by an increase towards plateau levels 
between days 6 to 30 and then a steady decrease 
started. Prolonged-release lanreotide on the oth-
er hand, reached peak concentration on the first 
day, which was followed by a consistent decrease 
thereafter. This pharmacokinetic profile of pro-
longed-release lanreotide suggests that patients 
receiving this agent would be exposed to drug lev-
els higher than the therapeutic target, to maintain 
effective concentration for 28 days. In line with 
this profile, adverse events were more common 
among the subjects that received prolonged-re-
lease lanreotide than octreotide LAR. Nausea for 
example was observed in 30% of subjects in the 
former group; however, none of the subjects in the 
latter group experienced nausea. Thus, octreotide 
LAR may have better gastrointestinal tolerance.

Several recent studies have tested the efficacy 
and safety of lanreotide in GEP-NETs. In the retro-
spective study by Palazzo et al. , patients received 
lanreotide monotherapy and the study mainly ex-
amined the factors effecting the antitumor effica-
cy of the treatment. Although retrospective, it was 
the first large study to investigate the somatosta-
tin analogue efficacy in this patient group. Half 
of the patients had functional tumors and a great 
proportion had received prior non-surgical treat-
ment. That study included patients with relatively 
favorable prognostic profile with 78% of available 
Ki-67 values equal to or smaller than 5%. A quar-
ter of patients had negative somatostatin receptor 
scintigraphy. However, these patients were given 
lanreotide and PFS was not affected, as expected. 
In that study, the median follow-up time was 21 
months, which is relatively short for GEP-NETs. 
A median PFS of 29 months was achieved. This 
greater-than-expected PFS may be explained by 
the overall favorable prognostic features of the 
patients: 78% having a Ki-67 index ≤5% and 53% 
having hepatic tumor load ≤25%. In the first pro-
spective study by Martin-Richard et al.,  lanreo-
tide autogel was used, and 87% of the patients 
had GEP-NETs with even lower proliferation in-
dex than in the Palazzo study. Surprisingly, a low 
median PFS of 12.9 months was obtained. In that 
study, most patients were not treatment-naïve. 
The latest study with lanreotide, the CLARINET 
study, included only non-functional GEP-NETs 
and proved the efficacy of somatostatin analogues 
in this subgroup of patients. That study included 
204 patients with well or moderately well differ-

entiated (Ki67 < 10%) non-functioning GEP-NETs 
that were not treatment-naïve. After two years of 
treatment, PFS was improved when compared to 
placebo; however, the median PFS could not be 
reached in the treatment arm. At the study end, 
62% and 22% of lanreotide-treated patients and 
placebo treated patients did not progress or died, 
respectively. On the other hand, groups did not 
differ with respect to OS, probably because of the 
long life expectancy for patients with slow-grow-
ing tumors. Lanreotide showed favorable safety/tol-
erability profile. Treatment-related adverse events 
occurred in 50% of the lanreotide groups compared 
to 28% of the placebo group. The most common ad-
verse event was diarrhea. 

Rinke et al.  tested the efficacy of octreotide 
LAR in exclusively treatment-naïve midgut GEP-
NETs in a randomized design study (PROMID). 
Patients with functional or non-functional tumors 
were included. Hepatic load of the patients was 
below 10%, thus representing a good prognostic 
profile. The median time to tumor progression 
was 14.3 months and 6.0 months in the octreo-
tide LAR and placebo groups, respectively, thus 
demonstrating antiproliferative efficacy. The PRO-
MID study differs from CLARINET in several as-
pects: only midgut tumors and only patients with 
low hepatic load were included. Another study 
by Panzuto et al.  included patients that received 
lanreotide autogel or octreotide LAR in somato-
statin receptor scintigraphy positive patients and 
disease stabilization was achieved in a median of 
26.5 months. In that study, 64% of the patients 
had non-functional tumors and 87% were not 
treatment-naïve. 

The findings of this study regarding PFS are 
in line with the findings of the previous CLAR-
INET study with lanreotide, supporting the 
beneficial effects of somatostatin analogues in 
non-functional GEP-NET tumors. However, in the 
CLARINET study, hepatic tumor load did not ap-
pear to be a significant determinant of treatment 
outcome, whereas in this study difference in PFS 
between patients ≤25% vs >25% hepatic tumor 
load was found.

The main limitations of this study are its ret-
rospective non-randomized design and the rela-
tively small sample size.

The findings of this study suggest that octre-
otide LAR seems to be an effective treatment op-
tion with acceptable tolerability for patients with 
well-differentiated non-functional GEP-NET’s. 
Long-term large-scale comparative studies are 
warranted to support its benefits, particularly in 
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terms of PFS. 

Ethical standard

All procedures performed in studies involv-
ing human participants were in accordance with 

the ethical standards of the institutional and/or 
national research committee and with the 1964 
Helsinki declaration and its later amendments 
or comparable ethical standards. For this type of 
study, formal consent is not required.
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