
NENs le cure mediche 



SSTR pathway: the actors 

 Five receptor subtypes (1-5) 

 GPCR type, 7 transmembrane 

alpha helices 

 Each encoded by a specific 

gene – different chromosomes 

(two splice variants for SSTR2) 



Molecular targets in 
neuroendocrine cells 

PDGFRa      bFGF 
PDGFRß      IGF-1 
C-kit             TGFa  
EGFR 

VEGF 
HIF-Ia 
HIF-2a 
CA9 
CD34 
Met 
SCF 

mTOR 
aFGF 



EFFICACIOUS ANTINEOPLASTIC AGENTS IN NET  
 

Drug Setting Comparator Response 
rate 

PFS 
HR (95% CI) 

OS 
HR (95% CI) 

Octreotide Midgut NET Placebo 1/42  (2.4%) 0.34 (0.20 - 0.59)  
P  =.000072 

0.81 (0.30- 2.18) 

Lanreotide Pancreas 
Midgut 
Hindgut 
Unknown  

Placebo NR 0.47 (0.30- 0.73) 
P<.0001 

NR 
P =.88 

Everolimus Pancreas Placebo 10/207 (5%) 0.35 (0.27-0.45) 
P<.001 

1.05 (0.71-1.55) 
P =.59 

Everolimus+ 
Octreotide 

Advanced 
NET 
Carcinoid 
Syndrome 

Octreotide 5/213 (2.4%) 0.77 (0·59–1·00) 
P =.026 (1 sided) 

1.06 (0.79–1.43) 
Adjusted for 
unbalances 

Sunitinib Pancreas Placebo 8/86 (9%) 0.42 (0.26-0.66) 
P<0.001 

0.41 (0.19-0.89) 
P<0.02 



EFFICACIOUS ANTINEOPLASTIC AGENTS IN NET 
(2016) 

Drug Setting Comparator Response 
rate 

PFS 
HR (95% CI) 

OS 
HR (95% CI) 

PRRT Midgut NET Octreotide 
60 mg/28  
days 

19/101  
(19%) 

0.21 (0.13-0.34) 
P<0.00001 

HR=n.r. 
P<0.019 

Everolimus Advanced 
NET 
Intestinal 
Lung  

Placebo 2% 0.48 (0.35 - 0.67)  
P  <.00001 

0.64 (0.40- 1.105) 
P=0.037 
 



A. Phan, personal presentation 



Sistemic treatments  in NET: 

putting together the pieces of the puzzle 

Somatostatin  
Analogs 

Molecular  
Target  
Agents 

PRRT 

Cytotoxic 
Therapy 

Efficacy 

Activity 



Systemic treatment options 

Somatostatin analogues 
Interferon 
Others (PPI, diazoxide, steroids, metyrapone) 
Teloristat 

Somatostatin analogues 
 
Everolimus 
Sunitinib 
 
Radionuclide therapy (PRRT) 
Chemotherapy 

Syndrome control 

Tumor control 

Active vs efficacious therapies 



Natural History of NETs 

Long periods of 
relatively small 
growth 

Spontaneous 
standstill or even 
tumor regression 

Explosive growth 

Kaltsas GA, Besser M, Grossman AB. Endocrine Rev 2004 



Wiedenman B ESMO 2014 personal presentation 



La terapia dei NENs è medicina  
di precisione? 



Tissue predictors of response to any kind 

of therapy: 

 

 WHO classification: NET vs NEN 

 

 

 

 grading 

 (Ki-67) 

Grade          G1           G2          G3  

Ki67 index   ≤2          3–20        >20 

MI                 <2          2-20         >20 



Systemic therapy of Intestinal neuroendocrine tumors 

SURGERY 

Radical Non Radical 

Low prolif 
(Ki67 <20%) 

High prolif 
(Ki67 >20%) 

SS analogs 
Cytotoxic  
Therapy  

Progression 

PRRT 
Everolimus 

Follow-up 

Progression 

PRRT 
2° line chemo 

Cytotoxic Therapy  



Correlation with  

 

 

Tx response: 75% 
(28 patients) 

107 cases… including 41 pre-operative samples 

Tissue predictors of response to SSA in NEN 



Somatostatin receptor imaging as a selection 
criteria and prognostic test 



Clarinet Promid 



Novel Scenarios 

Midgut NET, 
G1-G2, 
progressive 
under SSA  

177LU-PRRT 

177LU-PRRT 

Everolimus 

Everolimus 



Efficacy 

Netter-1 Radiant-4 

Experimental 
arm 

Control arm Experimental 
arm 

Control arm 

Progression-free survival 

N. of events 90/229 178/302 

Hazard ratio 0.21 0.48 

95% CI 0.13-0.34 0.35-0.67 

Overall survival 

N. of deaths 35/229 70/302 

Hazard ratio Not reported 0.64 

95% CI Not reported, p<.0186 0.40-1.05, p=.037 

Tumor Response 
Rate 

19% 3% 2% 1% 



Systemic therapy of pancreatic neuroendocrine tumors 

SURGERY 

Radical Non Radical 

Low/mod prolif 
(Ki67 <20%) 

High prolif 
(Ki67 >20%) 

SS analogs 
Everolimus 
Sunitinib 

Cytotoxic  
Therapy  
(Everolimus?) 

Progression 

Cytotoxic  
Therapy 

Tumor targeted radioactive treatment   

Follow-up 



Everolimus 

Everolimus Sunitinib 

Sunitinib 

pNETs which sequence? 





SEQTOR (GETNE1206) 

• Primary endpoint: Second progression free survival is defined as: PFS of Course 1 + interval between treatments + 

PFS of Course 2, where PFS1 represents progression free survival of Course 1 and PFS2 represents progression free 

survival of Course 2. It will be expressed as the rate of second progression free survival; this is the proportion of patients 

which are free of second progression at 84 weeks.  

 

• Main secondary endpoints: OS, safety, response rate, ancillary studies 

Randomized, open label study comparing efficacy of everolimus followed by chemotherapy with STZ-

5FU or the reverse sequence, chemotherapy with STZ-5FU followed by everolimus, in advanced 

progressive pNETs 

Patients with 

advanced 

progressive pNETs 

N=180 

Everolimus 

10 mg qd 

STZ-5FU 

R 

Everolimus 

10 mg qd 

STZ-5FU 
Cross-over upon 

progression 



DFS OS 

Tissue predictors of response to CT in NEN 



PALLA AL TAVOLO 


