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Neuroendocrine dispersed cells 

neuroendocrine 
dispersed 

cells 

Anterior pituitary 
  Adenomas 

Adrenal medulla 
  pheocromocytomas 
  neuroblastomas 

Paraganglia 
  Paragangliomas 

C cells in the thyroid 
  Medullary thyroid cancer 

Merkel skin cells 
  Trabecular carcinomas 

“Activated” leucocytes 
  Lymphomas 
  (Granulomas) 

Glial cells 
  Glial tumors 

Endocrine cells in different sites 
  Tumors of  ovary, cervix,  

endometrim, breast,  
kidney, larinx 

Endocrine cells in the lung 
  Small cells carcinoma 

Leptomeninges 
  Meningiomas 

Endocrine cells of  GI 
  Carcinoids 
  Neuroendocrine 

carcinomas 

Pancreatic islets 
  Tumors of  pancreatic islets  
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•  Surgery 

•  Biotherapy: 
-  Somatostatin analogs 
-  α-interferon  

•  Chemotherapy 

•  Loco-regional treatments 

• New molecules for PRRT 

•  Targeted therapy: 
- mTOR inhibitor/modulators 
-  EGFR inhibitors 

•  Inhibitors of  angiogenesis 

Therapy of  neuroendocrine tumors 
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Definition 
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Cumulative survival of  patients according to 
WHO  classification 
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Medical Therapy 

How we can better treat these patients 
today ? ?  

1.  Better knowledge on the tumor biology 

2.  New drugs  

3.  Possibility of  randomized trials 

4.  Novel technologies (PRRT, loco-regional treatment) 
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WHO Classification 

Well Differentiated 
Neuroendocrine Tumor  

Well Differentiated 
Neuroendocrine Carcinoma 

Poorly Differentiated 
Neuroendocrine Carcinoma 

Simptomatic therapy Anti-proliferative  
therapy 

Anti-proliferative therapy 

Biotherapy: 
-  SRIF analogs 
-  Interferon α 

Biotherapy: 
-  SRIF analos 
-  Interferon α 

Chemotherapy 
(pancreatic NET) 

Chemotherapy 
(every site) 

Which is the correct choice of  treatment? 
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SURGERY 
Radical 
Debulking 
Palliative

  

DEBULKING OF THE 
TUMOR MASS 
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Which is the correct choice of  treatment? 



MEDICAL THERAPY 
Somatostatin analogs  

Interferon 
Chemotherapy 

 Chemoembolizzation 
Target Therapy  

SURGERY 
Radical 
Debulking 
Palliative

  

DEBULKING OF THE 
TUMOR MASS 

and / or 
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INHIBITION OF 
HORMONE RELEASE 

AND  GROWTH 
CONTROL 

Which is the correct way of  treatment? 



MEDICAL THERAPY 
Somatostatin analogs  

Interferon 
Chemotherapy 

 Chemoembolizzation  

SURGERY 
Radical 
Debulking 
Palliative

  

DEBULKING OF THE 
TUMOR MASS 

INHIBITION OF 
HORMONE RELEASE 

AND  GROWTH 
CONTROL 

RADIONUCLIDE RECEPTOR 
THERAPY (PRRT) 

and / or 
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Which is the correct choice of  treatment? 



4 end points 
 

“Fantastic four” 

Goals of  SMS analogs treatment 
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1.   Sympthoms 

Fantastic four 
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Fantastic four 

1.   Sympthoms 

2.   Proliferation 
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Fantastic four 

1.   Sympthoms 

2.   Proliferation 

3.   Survival 
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Fantastic four 
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Goals of  SMS analogs treatment 

1.   Sympthoms 

2.   Proliferation 

3.   Survival 

4.   QoL 
 



Somatostatin analogs acvtivities 

DIRECT ACTIVITIES 

•  Block of  the cell cycles 

•  Induction of  apoptosis 

•  Inhibition of  angiogenesis 

•  Activation of  NK lymphocytes 

Control of  hormone secretion and tumor growth 

INDIRECT ACTIVITIES 

 Inhibition of  growth factors release 

Autocrine-paracrine circuits 
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Somatostatin Receptors (SSTR): 
function  

Unità Operativa di Endocrinologia Grozinsky-Glasberg et al. Endocrine-Related Cancer (2008) 
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Somatostatin Receptors (SSTR): 
function  
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NET funzionanti NET non-funzionanti 

Analoghi della somatostatina (SSA) 

Ben differenziati e 
basso indice proliferativo (Ki67 <2%) 



“..In a review of  15 
studies including 481 
patients, the slow-release 
formulations 
Sandostatin LAR and 
Somatuline SR� Autogel  
 
…………. 
 
achieved symptomatic 
relief  in:  
74.2% (61.9–92.8%) and 
67.5% (40.0–100%). 
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“..In a review of  15 
studies including 481 
patients, the slow-release 
formulations 
Sandostatin LAR and 
Somatuline SR� Autogel  
 
…………. 
 
biochemical response in 
51.4% (31.5–100%) and 
39.0% (17.9–58%). 
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“..In a review of  15 
studies including 481 
patients, the slow-release 
formulations 
Sandostatin LAR and 
Somatuline SR� Autogel  
 
…………. 
 
tumour response in 
69.8% (47.0–87.5%) and 
64.4% (48.0–87.0%). 
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Registered Patients 
N=89 

Randomized Patients 
N=85 

Octreotide LAR 
N=42 

Placebo 
N=43 

Not enrolled (N=4) 
3xno endocrine tumor 
1xno tumor tissue for 
pathological review 

Censoring for Conservative 
ITT analysis 

Censored at randomization 
N=1 

 
Censoring for Conservative 

ITT analysis 
Censored at randomization 

N=2 
 

Conservative ITT 
Analysis 
N=42 

Conservative ITT 
Analysis 
N=43 
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Octreotide LAR 
(n=42) 

Placebo 
(n=43) 

Complete response (n) 0 0 

Partial response (n) 1 1 

Stable disease (n) 28 16 

Progressive disease (n) 10 23 

Unknown (n) 3 3 
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Stratified log-rank test 
P<0.0001; HR=0.26 [95% CI: 0.14–0.50] 

  Octreotide LAR: 32 patients / 18  events 
  Median TTP 27.14 months 

   
  Placebo: 32  patients / 31 events 

  Median TTP 7.21 months 
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Stratified log-rank test 
P=0.345; HR=0.64 [95% CI: 0.25–1.63] 
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Patients with tumor load ≤10%  Patients with tumor load >10%  

Based on the ITT analysis 
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In vivo evaluation of anti-tumoral activity of octreotide   
85 patients with metastatic NET of  the midgut  

(functionally active and inactive tumors) 
 

RESULTS 
Median Time to Progression: 

•  Octreotide 14.3 months 
•  Placebo 6 months 

Stable disease after 6 months in: 
•  66.7% in the octreotide group 

•  37.2 in the placebo group 
Because of  the low number of  observed deaths, survival analysis was not confirmatory 

Octreotide LAR significantly lengthens time to tumor 
progression compared with placebo 
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Shortened interval of  octreotide long 
acting 
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1.  In patients with well differentiated neuroendocrine NET, 

Octreotide LAR 30 mg every 28 days, has well-

documented anti-secretive ef fects but l imited 

antiproliferative effects. 

2.  Shortened schedule has been evaluated.  

Ferolla P. et al., J Endocrinological Inv. 35; 326-331, 2012 



Shortened interval of  octreotide long 
acting 
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Ferolla P. et al., J Endocrinological Inv. 35; 326-331, 2012 

Objective of  the study   evaluate a different schedule 
of       OCT-LAR 30 mg every 21 
days 
 
Patients    28 pts. with WDNET 



Shortened interval of  octreotide long 
acting 

Unità Operativa di Endocrinologia 
Ferolla P. et al., J Endocrinological Inv. 35; 326-331, 2012 

Treatment with OCT LAR 30 mg every 21 days 
 

 
Complete control of  sympthoms   40% pts. 
 
Partial control of  sympthoms   60% pts. 
 
Reduction in biochemical markers  30% pts. 
 
Stabilization of  disease    93% pts. 
 

  
Median TTP was significantly longer using the shortened interval 

(21 days) compared to standard (28 days) 



LAR 30mg/21gg 

LAR 30mg/28gg 
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High dose treatment with SSA 
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1.  It was suggested that higher than usual 

d o s e o f  s o m at o s t at i n a n a l o g u e s 

treatments (>3,000 μg/day) may promote 

the anti-proliferative effect. 

2.  In responding patients was observed an 
induction of  apoptosis in the tumours, a 
phenomenon not seen with regular doses 
of  somatostatin analogs. 



Oberg, Chemotherapy 2001;47(suppl 2):40–53 

High dose treatment with SSA 
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2. heterogeneous expression of  

SSR, and/or selection of  SSR-

negative cell clones during 

chronic treatment 

1. down-regulation of  SSR 

3. expression of  SSR subtypes 

with low affinity for the ligand 

CAUSES OF “FAILURE” OF THERAPY 
WITH SSA 
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SOM 230 

NEW OPTIONS OF THERAPY  
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NEW OPTIONS OF THERAPY  

DOPASTATIN 
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SST2 SST5 D2 

SST2 SST5 D2 

(100%) 
(100%) 
  (93%) 

  (94%) 
  (94%) 
  (78%) 

  (67%) 
  (67%) 
  (44%) 
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1.  D2R is expressed in the majority of  low and 
intermediate grade tumours.  

2.  It is co-expressed with SSTR-2 and SSTR-5 
in the majority of  cases.  

3.  The advent of  new chimeric molecules that 
bind both somatostatin and dopamine 
receptors may provide a new therapeutic 
option in the management of  
neuroendocrine patients.  
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NEW OPTIONS OF THERAPY  

RADIOMETABOLIC TREATMENT 

   3



Radiometabolic treatment and NET 



Radio-metabolic treatment and NET 





TAKE HOME MESSAGES  
 SMS receptor profile characterization is crucial for the accurate 
selection of patients potentially responsive to a given treatment 
schedule with somatostatin analogs 

 SMS analogs are effective in symptoms, biochemical markers and 
tumor progression control   

 The shortened schedule of administration is able to control clinical 
symptoms, to decrease biochemical markers and to increase TTP in 
patients previous escape from standard schedule treatment 

 Somatostatin and dopamine receptor crosstalk at membrane level 
may trigger alternative intracellular pathways or enhance the 
signaling for the control of cell growth, however further studies are 
warranted  

 The new somatostatin analogs (pasireotide) with a wider and different 
spectrum of activities might increase the employment of medical 
therapy in the management of NET 
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