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SS analogs as antiproliferative agents 

Author pts Baseline PD 
(%) PR (%) SD (%) Type of 

analysis 
Saltz, Cancer 

1993 34 100 0 50 Phase II 

Di Bartolomeo, 
Cancer 1996 58 n.r. 3 43 Phase II 

Arnold, Gut 1996 103 50 0 
36 (out of 52 

pts with 
baseline PD) 

Phase II 

Aparicio, EJC 
2001 35 100 3 57 Retrospective 

Panzuto, Ann 
Oncol 2006 31 100 0 45 Retrospective 

Anthony, 
Pancreas 2011 392 n.r. 8 57 Review 

Jann, Neuroend 
2013 

43 (all pNET) 
1° line 53 7 58 Retrospective 
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bition has been discussed critically for a long time since 
tumour evolution of metastatic NET is highly variable 
and spontaneous tumour growth arrests may occur. In 
non-resectable metastatic midgut NET, it has recently 
been shown that octreotide LAR prolongs the time to tu-
mour progression (TTP) compared to placebo  [4] . It is 
still unclear if SSA are of similar benefit in NET of pan-
creatic origin. An ongoing placebo-controlled trial 
(CLARINET) is further elucidating the role of lanreotide 
slow release in non-functioning enteropancreatic NET.

  Patients and Methods 

 We retrospectively analysed the records of 43 patients with his-
tologically confirmed diagnosis of pancreatic NET who were treat-
ed with octreotide LAR for antiproliferative and/or antisecretory 
reasons as first-line therapy. Patients whose records were included 
in the analysis had either been initially diagnosed at our depart-
ment (n = 29) or were referred immediately following initial diag-
nosis (n = 14) between 1989 and 2008. Patient records were se-
lected from our single-centre database based on the inclusion cri-
teria mentioned above, as well as the availability of regular 
radiological examinations showing measurable metastatic disease 
unsuitable for surgery or residual/recurring disease after surgery. 
Radiological examinations included CT, MRI, PET/CT and/or so-
matostatin receptor scintigraphy (SRS)/octreoscan. Remission sta-
tus was assessed before initiation of therapy with octreotide LAR 
unless therapy was started directly following initial diagnosis or 
was initiated for antisecretory purposes. Cases of pancreatic NET 
due to genetic syndromes were excluded from analysis. 

  The aim of our study was to investigate the overall best re-
sponse to therapy according to Response Evaluation Criteria in 
Solid Tumours (RECIST)  [5] , the overall best response defined 
as disease control rate (SD+PR), response at 12 months accord-
ing  to the RECIST criteria, and disease control rate (SD+PR) at 
12 months. Imaging was repeated every 3–6 months. Furthermore, 
TTP after initiation of SSA therapy and parameters which might 
influence response to SSA were investigated. Parameters such as 
time from initial diagnosis to onset of treatment, proliferation in-
dex (as measured by MiB-1/Ki67 staining), prior pancreatic sur-
gery and somatostatin receptor status (as determined by SRS and/
or 68Ga-DOTATOC PET/CT) were considered. Proliferative ac-
tivity based on MiB-1/Ki67 staining was reviewed and reassessed 
by an experienced pathologist (M.K.). Radiological examinations 
(CT, MRI, PET/CT and SRS) were re-evaluated by an experienced 
radiologist (T.D.). Statistical analysis was performed using SPSS 
software version 19. Approximately normally distributed data are 
presented as means with SD, standard error of the mean (SEM) 
and/or 95% CI. Otherwise, the median, range and/or 95% CI are 
given. TTP was calculated as the primary endpoint using the Ka-
plan-Meier method, while overall survival (OS) was considered a 
secondary endpoint. log-rank testing was performed for univariate 
analysis of potentially prognostic factors such as somatostatin re-
ceptor expression, proliferative activity (MiB-1/Ki67 staining), 
status of remission before initiation of therapy and previous sur-
gery, among others. A two-sided p < 0.05 was considered statisti-
cally significant. All statistical tests were two-sided.

  Results 

 The mean age (± SD) of the patients (16 female/27 
male) at initial diagnosis was 54.7 ± 11.86 years (median: 
54 years; range: 36–81). Nineteen patients had function-
ing tumours (VIPoma = 4, carcinoid syndrome = 7, 
Zollinger-Ellison syndrome = 3, glucagonoma = 2, insu-
linoma = 2, PTH-related peptide secreting tumour = 1), 
24 patients had non-functioning tumours. Correct diag-
nosis of hormonal hypersecretion was established by cor-
relating documented clinical symptoms and laboratory 
data, e.g. in case of carcinoid syndrome elevated 5-HIAA, 
flush and diarrhoea. Staging at initial diagnosis classified 
1 patient with stage I, 3 patients with stage II, 8 patients 
with stage III and 31 patients with stage IV disease ac-
cording to ENETS-TNM  [6, 7] . At the initiation of ther-
apy with octreotide LAR, 39 of 43 patients were classified 
as stage IV according to ENETS-TNM, while 4 patients 
were classified as stage III. Tumours were graded, based 

Table 1.  Demographic and baseline clinical characteristics of the 
patients (n = 43)

Characteristic

Age at initial diagnosis, years
Median
Range

54
36–81

Sex
Male
Female

27 (63)
16 (37)

Grading (Ki67) at initial diagnosis
G1
G2
Unknown

8 (18)
30 (70)

5 (12)
Staging (ENETS-TNM) at start of therapy

Stage III
Stage IV

4 (9,3)
39 (90,7)

Time from initial diagnosis
≤6 months
>6 months to ≤2 years
>2 years to ≤5 years
>5 years

18 (42)
13 (30)

7 (16)
5 (12)

Status of remission at start of therapy
SD
PD
Unknown

5 (12)
23 (53)
15 (35)

Indication for treatment
Antiproliferative
Antisecretory
Combination

25 (58)
9 (21)
9 (21)

 Values are given as n (%) unless otherwise indicated.
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in the analysis had either been initially diagnosed at our depart-
ment (n = 29) or were referred immediately following initial diag-
nosis (n = 14) between 1989 and 2008. Patient records were se-
lected from our single-centre database based on the inclusion cri-
teria mentioned above, as well as the availability of regular 
radiological examinations showing measurable metastatic disease 
unsuitable for surgery or residual/recurring disease after surgery. 
Radiological examinations included CT, MRI, PET/CT and/or so-
matostatin receptor scintigraphy (SRS)/octreoscan. Remission sta-
tus was assessed before initiation of therapy with octreotide LAR 
unless therapy was started directly following initial diagnosis or 
was initiated for antisecretory purposes. Cases of pancreatic NET 
due to genetic syndromes were excluded from analysis. 

  The aim of our study was to investigate the overall best re-
sponse to therapy according to Response Evaluation Criteria in 
Solid Tumours (RECIST)  [5] , the overall best response defined 
as disease control rate (SD+PR), response at 12 months accord-
ing  to the RECIST criteria, and disease control rate (SD+PR) at 
12 months. Imaging was repeated every 3–6 months. Furthermore, 
TTP after initiation of SSA therapy and parameters which might 
influence response to SSA were investigated. Parameters such as 
time from initial diagnosis to onset of treatment, proliferation in-
dex (as measured by MiB-1/Ki67 staining), prior pancreatic sur-
gery and somatostatin receptor status (as determined by SRS and/
or 68Ga-DOTATOC PET/CT) were considered. Proliferative ac-
tivity based on MiB-1/Ki67 staining was reviewed and reassessed 
by an experienced pathologist (M.K.). Radiological examinations 
(CT, MRI, PET/CT and SRS) were re-evaluated by an experienced 
radiologist (T.D.). Statistical analysis was performed using SPSS 
software version 19. Approximately normally distributed data are 
presented as means with SD, standard error of the mean (SEM) 
and/or 95% CI. Otherwise, the median, range and/or 95% CI are 
given. TTP was calculated as the primary endpoint using the Ka-
plan-Meier method, while overall survival (OS) was considered a 
secondary endpoint. log-rank testing was performed for univariate 
analysis of potentially prognostic factors such as somatostatin re-
ceptor expression, proliferative activity (MiB-1/Ki67 staining), 
status of remission before initiation of therapy and previous sur-
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linoma = 2, PTH-related peptide secreting tumour = 1), 
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PR = 2, SD = 16, PD = 22 and lost to follow-up = 3 pa-
tients, corresponding to a disease control rate of 42%. 

  A total of 19 patients underwent resection of the pri-
mary tumour before initiation of biotherapy (R0 = 10, 
R1 = 4, R2 = 3, Rx = 2); 9 of these patients also had addi-
tional metastasectomy (R0 = 2, R1 = 2, R2 = 4, Rx = 1). In 
any case, at the beginning of therapy with octreotide LAR, 
all patients either had measurable residual or recurring 
disease. Patients who underwent surgery of pancreatic 
primary (n = 19), in some cases with additional metasta-
sectomy (n = 9), did not have a better outcome compared 
to those without any surgery (p = 0.69).

  Length of disease duration prior to therapy with oc-
treotide LAR did not have an impact on TTP. Disease 
duration was grouped as <6 months, >6 months to  ≤ 2 
years, >2 years to  ≤ 5 years, and >5 years (p = 0.914). Sta-
tus of remission at initiation of therapy with octreotide 
LAR (SD = 5, PD = 23, unknown = 15) did not result in 
statistically significant differences in median TTP (p = 
0.910). Regarding the difference between median TTP 
and median OS, the following therapeutic modalities 
were applied following disease progression under octreo-
tide LAR: 4 patients received interferon as an add-on 
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  Fig. 3.  Kaplan-Meier plot comparing the difference in median OS 
with response to octreotide LAR after 12 months of treatment. Me-
dian OS for responders (PR+SD) was calculated as 137 months 
(95% CI: 119.994–154.006) and 68 months for non-responders 
(PD; 95% CI: 29.943–106.057; p = 0.030). 

  Fig. 4.  Analysis of influence of grading on TTP revealed a statistically 
significant shorter median TTP for Ki67 >10% [n = 7; median TTP: 
4 months (95% CI: 1.434–6.566)] vs. Ki67 <5% [n = 12; median TTP: 
15 months (95% CI: 10.928–19.072); p = 0.009] and vs. Ki67 5–10% 
[n = 20; median TTP: 12 months (95% CI: 2.293–21.707); p = 0.036].  

  Fig. 5.  The best response according to the RECIST criteria was 
PR = 3, SD = 25 and PD = 15, corresponding to a disease control 
rate of 65%. Response according to the RECIST criteria at 
12 months was PR = 2, SD = 16, PD = 22 and lost to follow-up = 3, 
corresponding to a disease control rate of 42%. 
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all patients either had measurable residual or recurring 
disease. Patients who underwent surgery of pancreatic 
primary (n = 19), in some cases with additional metasta-
sectomy (n = 9), did not have a better outcome compared 
to those without any surgery (p = 0.69).
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tus of remission at initiation of therapy with octreotide 
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(95% CI: 119.994–154.006) and 68 months for non-responders 
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4 months (95% CI: 1.434–6.566)] vs. Ki67 <5% [n = 12; median TTP: 
15 months (95% CI: 10.928–19.072); p = 0.009] and vs. Ki67 5–10% 
[n = 20; median TTP: 12 months (95% CI: 2.293–21.707); p = 0.036].  

  Fig. 5.  The best response according to the RECIST criteria was 
PR = 3, SD = 25 and PD = 15, corresponding to a disease control 
rate of 65%. Response according to the RECIST criteria at 
12 months was PR = 2, SD = 16, PD = 22 and lost to follow-up = 3, 
corresponding to a disease control rate of 42%. 
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were performed with SAS version 9.1 and a 5% significance
level was adopted for all tests. Descriptive statistics were
used for all other endpoints.

Results
Patient disposition and baseline characteristics
ITT and safety populations comprised 30 patients (100% of
patients screened). In all, three patients (10.0%) completed
the study and 27 (90.0%) withdrew due to disease
progression (n = 21 [77.8%]), safety reasons (n = 2 AEs
[6.7%] and n = 1 death [3.3%]), major protocol deviation
(n = 2 [6.7%]) or patient choice (n = 1 [3.3%]). Since three
patients withdrew before the first disease evaluation
visit (one died before the first post-baseline visit; two
were subsequently deemed ineligible as one lacked a
histopathological diagnosis and another lacked a positive
octreotide scan), PK evaluation was based on 27 patients.
Patient demographics and clinical characteristics are

presented in Table 1. Median time since diagnosis was
5.5 (range 0.2–22.2) years. Twelve of the 30 patients
(40%) had midgut tumours and eight (27%) had pancreatic
tumours. The majority of tumours were functioning (n = 19
[63%]), almost all of which (n = 18 [95%]) were carcinoid.
Twenty-three patients (77%) had undergone surgery. In
total, 10 patients (33%) had received chemotherapy and
7 (23%) interferon, at least 4 weeks before study entry;
6 (20%) had received SSAs 6 months or more prior to
entering the study. Only one patient had undergone
radiotherapy. Median Ki-67 index was 2.0% (range: 0–20%).
Most (63%) patients presented with good performance
status (i.e. ECOG grade of 0).

Efficacy
Median PFS time was 12.9 months (95% CI: 7.9, 16.5 months)
(Figure 1). The PFS rate at 32 weeks (~7 months) was
69.9% (95% CI: 48.6, 83.7%), at 56 weeks (~13 months)
was 49.7% (95% CI: 29.4, 67.1%), and at 80 weeks
(~18 months) was 24.8% (95% CI: 10.2, 42.8%). By the last
assessment at 92 weeks (~21 months), three (10%) patients
were still progression free.
Ki-67 ranking of individual scores was the only predictive

factor identified in the study population for either PFS
or tumour growth control. Lower Ki-67 ranking predicted
longer PFS (HR: 1.17, 95% CI: 1.03, 1.33; p = 0.02) and
superior tumour growth control (HR 1.10, 95% CI: 0.99,
1.22; p = 0.09), although the latter was not statistically
significant at the 5% level.
Changes in the sum of the longest diameter of target

lesions are shown in Figure 2. None of the patients had
a complete response, one (4%) had a partial response, 24
(89%) exhibited stable disease, and two (7%) experienced
disease progression as their best response.
The proportion of patients in whom CgA normalised/

decreased by !30% compared with baseline after 8 weeks

Table 1 Baseline demographic and clinical characteristics
Characteristic Patients (n = 30)

Age, years 63.0 (40–78)

Male, n (%) 15 (50)

Time since diagnosis, years 5.5 (0.2a–22.2)

Prior treatment for NETs, n (%)

Surgery 23 (76.7)

Any systemic antineoplastic therapy 15 (50.0)

Chemotherapyb 10 (33.3)

Interferonb 7 (23.3)

Somatostatin analoguesc 6 (20.0)

Radiotherapyb 1 (3.3)

Origin of NETs, n (%)

Gastroenteropancreatic NETs

Pancreas 8 (26.7)

Stomach 1 (3.3)

Small intestine 10 (33.3)

Large intestine 3 (10.0)

Bronchopulmonary NETs

Bronchus 4 (13.3)

Unknown 4 (13.3)

Tumour functionality, n (%)

Functioning 19 (63.3)

Carcinoid tumour 18 (60.0)

Gastrinoma 1 (3.3)

Non-functioning 11 (36.7)

Symptomatic 9 (30.0)

Chromogranin A, μg/L 332.5 (44.1–66,056.0)

Urinary 5-HIAA, μmol/d 114.0 (19.9–1684.1)

Ki-67 index

Ki-67 !2% 13 (43.3)

Ki-67 >2% 8 (26.7)

Not evaluated 9 (30.0)

Performance status: ECOG grade, n (%)

0 19 (63.3)

1 9 (30.0)

2 2 (6.7)

Data are median (range) unless stated otherwise for quantitative parameters.
5-HIAA, 5-hydroxyindoleacetic acid; ECOG, Eastern Cooperative Oncology
Group; NETs, neuroendocrine tumours.
aThe patient diagnosed 0.2 years before the study (and thus apparently
non-compliant with inclusion criteria) had had an earlier misdiagnosis (2 years
previously) of vertebral haemangioma that should have been NET metastases.
bPatients who received treatment with radiotherapy, chemotherapy or
interferon within 4 weeks prior to study inclusion or who were scheduled to
receive it during the study were excluded from the study.
cPatients who received treatment with somatostatin analogues within 6
months prior to study inclusion were excluded from the study.

Martín-Richard et al. BMC Cancer 2013, 13:427 Page 4 of 9
http://www.biomedcentral.com/1471-2407/13/427
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was significantly greater than expected by chance (70%;
95% CI: 53.1%, 87.6%; McNemar’s test: p = 0.0002); values
varied from 53% to 67% at subsequent assessments,
remaining significant until week 68 (when CgA was
assessed for only 6 patients). The median decrease from
baseline in CgA concentration was significant after 8 weeks
(!35%; range, –91.8 to !7.8%; Wilcoxon’s test: p < 0.001);
median decreases varied from !31% to !17% at subsequent
assessments, although not all reductions reached statistical
significance. After 8 weeks, in the 19 patients with
functioning tumours, the median decrease from baseline

in urinary 5-HIAA was !30% (range: –90.4, 24.7%;
paired Student’s t-test: p = 0.0006); median change varied
within !64% to !29% at subsequent assessments but
changes were not all statistically significant.
Of the 19 patients with tumours classified as functioning

based on amine and/or peptide secretions, nine (47%)
had symptoms related to NET at baseline and two
(11%) developed symptoms after starting treatment.
All symptomatic patients reported diarrhoea, one also
experienced asthenia and another reported shortness of
breath and tachycardia; no symptoms were severe. Of the
nine patients who were symptomatic at baseline, five
(56%) achieved complete symptom relief after starting
treatment and three (33%) developed new symptoms
during treatment. One patient had no recorded symptom
evaluation.
EORTC QLQ-C30 scores were generally stable from

baseline to week 56 and showed a non-significant trend
towards improvement across the functional multi-item
scales and the global QoL multi-item scale. The multi-item
symptom scores and single-item scales for adverse effects
showed some fluctuation but were generally stable over the
same period (Additional files 3 and 4: Figures S1a and S1b).
Completed questionnaires were available for fewer than 10
patients after 56 weeks.

Safety and tolerability
Median exposure to study medication was 291 days
(range: 1–702 days). Twenty-five of the 30 patients (83%)
experienced at least one AE; 63% of patients had
treatment-related AEs (Table 2). The most common
treatment-related AEs were diarrhoea (n = 12 [40%]),
asthenia (n = 6 [20%]), flatulence (n = 3 [10%]) and injec-
tion-site pain (n = 3 [10%]). Only one of these AEs was
severe (aerophagia), and another was serious (acute renal
failure) but resolved without sequelae. Three patients
(11%) withdrew due to AEs: these were the aforementioned
serious AE (acute renal failure), a non-serious AE unrelated
to treatment (carcinoid syndrome), and a serious AE
unrelated to treatment (gallbladder fistula; patient later
died). Two patients (7%) died during the study period;
neither death was treatment-related and both were second-
ary to disease progression (one due to intestinal obstruction
and one due to gallbladder fistula).

Pharmacokinetics and immunogenicity
Steady-state levels of lanreotide (5.2 ± 2.0 ng/mL) were
reached at week 20 after five injections. Mean trough
lanreotide levels were broadly stable reaching a maximum
of 6.0 ± 2.9 ng/mL at week 32 (Additional file 5: Figure
S2). After steady-state levels were achieved, lanreotide
serum concentrations were maintained throughout the
92-week treatment period (mean: 5.3 ± 2.0 ng/mL at week
92). At week 8, serum from all 25 patients tested was
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Figure 1 Kaplan–Meier plot of PFS among patients treated with
lanreotide autogel (n = 27).
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Figure 2 Maximum change in sum of longest diameters of target
NET lesions (n = 27). Each bar represents data for a single patient.
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42 pts 

43 pts 

HR=0.34; 95% CI: 0.20–0.59; P=0.000072 

Rinke et al., JCO Oct 2009 

Rand. Phase III 

Primary endpoint: PFS (ITT population, N=204) 

 
P-value derived from stratified log-rank test;  HR derived from Cox proportional hazard model.  
HR, hazard ratio; ITT, intention-to-treat. 

Lanreotide Autogel 120 mg 
32 events / 101 patients 
median, not reached 

Placebo 
60 events / 103 patients 
median, 18.0 months [95% CI: 12.1, 24.0] 

Lanreotide Autogel vs. placebo 
p=0.0002 HR=0.47 [95% CI: 0.30, 0.73] 
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HR=0.47; 95% CI: 0.30–0.73; P=0.0002 

Rusznieski ECC-2013 

Primary  endpoint  =  TTP	

Small bowel Enteropancreatic 

SSAs: prospective evidence on their 
antiproliferative effect 
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Characteristics CLARINET PROMID 

N. of pts 204 85 

NET origin (treatment arm) Pancreas 42 (42%) 
Midgut    33 (33%) 
Hindgut   11 (11%) 
Others     15 (15%) 

Midgut 42 (100%) 

Treatment naive 81% 100% 

Baseline PD 4 % ? 

Funct. / Non funct. 0 / 100% 33% / 67% 

Liver tumor load < 10% 50% 75% 

Clarinet / Promid : characteristics 
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Characteristics CLARINET PROMID 

Time since diagnosis 33 m 4.3 m  

Primary resected 40% 66% 

Ki67 < 2% (G1 WHO 2010) 
Ki67 3-10% (G2) 

68% 
32% 

97% 
? 

Clarinet / Promid : characteristics 
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PI3K 

Akt 

mTORC2 

p70S6K 4E-BP1 

Everolimus 

PTEN 

TSC-2 

TSC-1 

mTORC1 

GROWTH 

PROLIFERATION 

ANGIOGENESIS 

BLOCK OF  
APOPTOSIS 

NF1 

Everolimus: mechanism of action 
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patients with advanced, radiologically progressing, well 
/moderatelydifferentiated PNETs. Accrual has recently been 
completed at 160 patients. Progression free survival is the 
main endpoint. Patients were randomized in a 1:1 ratio to 
receive EV or EV plus PAS LAR. Results are pending. [Pro-
tocol IDs CSOM230I2201 - NCT01374451]. 

EVEROLIMUS TOXICITY PROFILE 

Considering the overall number of patients who received 
EV in the RADIANT-2 and -3 trials (419 patients, 215 of 
them receiving OCT LAR), the most common all-grade tox-
icity was aphtous stomatitis (52%), followed by diarrhea 
(50%) and skin rash (47%) [34, 35]. Toxicities more specific 
for EV were hyperglycaemia (19%) and non infectious 
pneumonitis (9%). 

Grade 3-4 toxicities occurred in less than 5% of patients, 
including infections, anemia, hyperglycemia, stomatitis, 
thrombocytopenia, diarrhea, hypofosphatemia and neutro-
penia. 

Common causes of interruption of EV therapy and/or 
dose reduction were infections, hyperglycemia, non infec-
tious pneumonitis and fatigue.  

mTOR inhibitors have been reported to induce pulmo-
nary toxicity. Its pathogenesis is currently unknown. In a 
recent meta-analysis of more than 2000 patients, with breast 
cancer, renal carcinoma and NETs the incidence of all- and 
high-grade pulmonary toxicity was 10 and 2.4 %, respec-
tively, that is 31- and 9-folds higher compared to controls 
[38]. Both asymptomatic radiological changes (grade 1: ra-
diological lung changes only) and symptomatic non-
infectious pneumonitis (grade 2: not interfering with activi-
ties of daily living or grade 3: interfering with activities of 

daily living and oxygen indicated) have been reported in 
patients receiving EV. In asymptomatic patients EV can be 
kept on without any change, whereas in symptomatic pa-
tients EV interruption until symptoms improvement is indi-
cated, followed by reintroduction of the drug at the same 
dose (if grade 2 toxicity occurred) or lower dose (if grade 3 
toxicity occurred). Corticosteroides can be considered in the 
symptomatic group of patients. Therefore, a radiological 
lung assessment (Chest-X-Ray or CT) should be periodically 
performed in patients receiving EV. 

mTOR-I PLUS SSA 

It has been shown that m-TOR inhibition results in Akt 
activation both in cancer cell lines and in patients treated 
with EV [39]. Along this line, IGF-IR inhibition induced by 
OCT can prevent rapamycin-induced Akt activation, leading 
to a potentiation of the antiproliferative activity of mTOR-Is. 
It should be noted, however, that in vitro studies with OCT 
and EV failed to show any antiproliferative synergy [40-42]. 
Moreover, IGF-1 inhibition can theoretically down-regulate 
the PI3K/AKT/mTOR pathway suggesting negative interac-
tion between the two drugs.  

Whether the rapamycin-induced feedback loop activation 
of Akt is associated with rapamycin sensitivity or resistance 
is now debated. Some authors showed that cell lines with 
PIK3CA or PTEN mutations were more likely to be rapamy-
cin sensitive. Baseline pAkt was significantly higher in ra-
pamycin sensitive cells. Rapamycin also led to a signifi-
cantly greater increase in Akt phosphorylation in rapamycin 
sensitive cells. Furthermore, PR patients were more likely to 
have an increase in p-Akt T308 during the course of treat-
ment compared with patients with SD or in progression [43]. 

Table 1. RADIANT (RAD001 In Advanced Neuroendocrine Tumors) Program. E = Everolimus; P = Placebo; O = Octreotide 

LAR; Compl. = Completed; m = Months; N.A. = Not Applicable; pNET = Pancreatic Neuroendocrine Tumors; F = Func-

tioning; NF  = Non-functioning; NP = Non-pancreatict.e. = Too Early; ong. = Ongoing 

Trial  N. pts Popul. Therapy  Type  Status PFSm H.R. p Author 

RADIANT-1 160 pNET  Rand   compl.  N.A. N.A. Yao, JCO 2010 

Stratum 1                   115                        E         Phase II     9.7 

Stratum 2                    45                     E+O                      16.7 

RADIANT-2 429 F  Rand    0.77 0.026 Pavel, Lancet 2011 

Arm A  216  E+O Phase III  compl. 16.4 

Arm B  213  P+O regulatory                   11.3 

RADIANT-3 410 pNET  Rand  compl.  0.35 <0.001 Yao, NEJM 2011 

Arm A  207  E +/- O Phase III   11.0 

Arm B  203  P +/- O regulatory                    4.6 

RADIANT-4 279 NF/ NP  Rand  ong.  t.e. t.e. t.e. 

Arm A  t.e.  E Phase III   t.e. 

Arm B  t.e.  P regulatory                   t.e. 

 

Fazio et al., Current Medicinal Chemistry 2013 

Everolimus in NETs: RADIANT program 
2006  …… 
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Yao, NEJM 2011 

Everolimus  11.4 m 
Placebo   5.4 m 

RADIANT-‐‑3  trial  (PNET)	

PFS 
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O + E 103 events PFS = 16.4 (13.7-21.2) months 

O + P 120 events PFS = 11.3 (8.4-14.6) months 

23% reduction of risk of progression 

Central review 

RADIANT-‐‑2  trial  	
(NETs  with  carcinoid  syndrome)	

Yao, NEJM 2011 

Everolimus  16.4 m 
Placebo   11.3 m 

PFS 
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Everolimus in combination with octreotide LAR as the first-line treatment for 
advanced neuroendocrine tumors: efficacy data in pNET and non-pNET 
patients: I.T.M.O. (Italian Trials in Medical Oncology) group 
 
E. Bajetta, L. Catena, N. Fazio, S. Pusceddu, P. Biondani, D. Giuffrida, S. Ricci, M. Aieta, F. Pucci, 
N. Bianco 

Compassionate use of everolimus in advanced neuroendocrine tumors 
 
F. Panzuto, M. Rinzivillo, N. Fazio, F. De Braud, G. Luppi, E. Degli Uberti, L. De Marinis, P. 
Tomassetti, M. Falconi, G. Delle Fave P412	

P346	

Everolimus  in  NETs:  ECC-‐‑2013  posters	
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1° line compassionate 

N. pts 50 169 

Everolimus 100 % 100% 

OCT LAR / SSA 100% 87% 

RR 20% 8% 

PFS / TTP 16 m 12 m 

pNET 28% 50% 

G3-4 AEs 32% 46% 

After PRRT + CT n.a. 86% 

Panzuto  et  al.  ECC-‐‑2013	BajeKa  et  al.  ECC-‐‑2013	

Everolimus  in  NETs:  ECC-‐‑2013  posters	
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Panzuto  et  al.  ECC-‐‑2013	

Everolimus  compassionate  use:	
Survival  in  pancreatic  vs.  non-‐‑pancreatic	
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Panzuto  et  al.  ECC-‐‑2013	

Not  reached	

12  m	

P  =  0.0001	

Everolimus  compassionate  use:	
Survival  related  to  response	
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Bologna	  10	  Novembre	  2013	  
	  Giornata	  Mondiale	  dedicata	  ai	  tumori	  neuroendocrini	  

Giornata  mondiale  dei  NET	


