
Dipartimento di Scienze Mediche 
Sezione di Endocrinologia e Medicina Interna

Università degli Studi di Ferrara

Maria Rosaria Ambrosio

email: mbrmrs@unife.it

EFE 2019

La terapia medica



EFE 2019
Tsoli M et al Ther Adv Endocrinol  Metab 2019, 10: 1  

The only curative treatment for NETs is surgery 

BUT

most NETs are diagnosed when the disease is 

advanced and metastatic

and as such are not amenable to curative surgery 

which leads to the need for systemic therapies

Neuroendocrine Neoplasms 

La terapia medica



surgery

somatostatin 
analogues

interferon-α
PRRT

chemotherapy

chemo-embolisation radiotherapy

target 
therapy

loco-regional 
treatment

endoscopic 
resection

EFE 2019

Gruppo interdisciplinare per la gestione dei pazienti con neoplasia neuroendocrina 
Azienda Ospedaliero Universitaria di Ferrara 2019



EFE 2019

Possible algorithm for treatment approach in patients with GEP-NETs

Uri and Grozinsky-Glasberg Clinical Diabetes and Endocrinology 2018; 4:16



EFFETTI  DIRETTI

Recettori presenti sulla superficie cellulare

EFFETTI  INDIRETTI

� Risposta infiammatoria

� Rilascio di fattori di crescita

� Secrezione ormonale

� Angiogenesi

Ala Gly Cys Lys Asn Phe Phe

Trp

Lys

Thr
PheThrCys SerCOOH

NH2

S

S
SRIF

Secrezione  ormonale Crescita Apoptosi

Somatostatina
(1973)

EFE 2019

La terapia medica



EFE 2019
Tsoli M et al Ther Adv Endocrinol  Metab 2019, 10: 1  

As the majority of NENs express SSTRs, 

long-acting somatostatin analogs  play an important 

role in the treatment of patients with NENs

La terapia medica

take home
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SOMATOSTATIN ANALOG THERAPY 

• flushing and diarrhea� carcinoid syndrome
• necrolytic migratory erythema, cachexia and 

hyperglycemia � glucagonoma syndrome
• severe watery diarrhea �VIPoma syndrome

active in controlling hormonal 
symptoms associated with 

functioning NETs
∼ 60-70% of cases

Somatostatin Analogues in the 
Treatment of Neuroendocrine Tumors

Stueven AK et al Int. J. Mol. Sci. 2019;20:3049 

Tsoli M et al Ther Adv Endocrinol  Metab 2019, 10: 1  
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Placebo-Controlled, Double-Blind, Prospective, Randomized Study on the Effect 
of Octreotide LAR in the Control of Tumor Growth in Patients With Metastatic 
Neuroendocrine Midgut Tumors: A Report From the PROMID Study Group

EFE 2019
Rinke A et al J Clin Oncol 2009;27:4656

Intent-to-treat analysis of overall survival. HR, 
hazard ratio.

Conservative intent-to-treat analysis of time to 
progression or tumor related death

Octreotide LAR significantly lengthens time to tumor progression compared with
placebo in patients with functionally active and inactive metastatic midgut NETs
Patients with lower tumor burden and resected primary tumor displayed a more
favorable outcome
Because of the low number of observed deaths, survival analysis was not
confirmatory



Lanreotide in Metastatic Enteropancreatic Neuroendocrine Tumors

EFE 2019Caplin ME et al N Engl J Med 2014;371:224

Progression-free Survival
(Intention-to-Treat Population) 

Progression-free Survival, According to Subgroups 
(Intention-to-Treat Population)

Lanreotide was associated with prolonged 

progression-free survival among patients with 

advanced, grade 1 or 2 (Ki-67), enteropancreatic, 

somatostatin receptor–positive neuroendocrine 

tumors with prior stable disease, 

irrespective of the hepatic tumor volume
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Antiproliferative effect of somatostatin analogs in advanced gastro-entero-
pancreatic neuroendocrine tumors: a systematic review and meta-analysis

Forest plots for progression-free survival (PFS) 
Overall population

Midgut tumors

G1 tumors

take home



Overall survival in the whole cohort of 
85 patients included into the PROMID 
study according to treatment 

The extent of tumor burden is a predictor for shorter survival
Overall survival was similar in patients receiving octreotide LAR or placebo 

treatment at randomization
There was a trend towards improved overall survival in patients with a low hepatic 

tumor load receiving octreotide compared to placebo 

Placebo-Controlled, Double-Blind, Prospective, Randomized Study 
on the Effect of Octreotide LAR in the Control of Tumor Growth 
in Patients with Metastatic Neuroendocrine Midgut Tumors 
(PROMID): Results of Long-Term Survival 

EFE 2019

Overall survival in the subgroup of 64 
patients with a hepatic tumor load  ≤ 10% 
according to treatment

Rinke A et al Neuroendocrinology.2017;104:26 

Overall survival in the whole cohort 
of 85 patients included into the 
PROMID study according to hepatic 
tumor load 
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Health-related quality of life for octreotide long-
acting vs. placebo in patients with metastatic midgut 
neuroendocrine tumors in the phase 3 PROMID trial take home

In octreotide long-acting patients

HRQoL was  maintained or improved for the clinically important NET 

symptoms such as 

fatigue                           insomnia                     pain

whereas placebo patients experienced a deterioration of HRQoL on these 

symptoms
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Systemic treatment for lung carcinoids

Torniai et al. Clin Trans Med  2019;8:22 

Despite the lack of specific prospective trials on octreotide 

and lanreotide in patients with lung carcinoids,

the knowledge acquired from studies in GEP-NENs created 

the rationale for use of SSAs in nonfunctioning, 

well differentiated NENs of lung and other sites

La terapia medica

represents the main option in advanced and 
unresectable disease 

� up to 3% of patients are diagnosed with 
synchronous metastases



EFE 2019

Antitumour activity of somatostatin analogues in
sporadic, progressive, metastatic pulmonary carcinoids

Sullivan I et al European Journal of Cancer 2017; 75; 259

The best overall response was stable disease in 47 (77%)  patients
The median duration of SSAs was 13.7 months

With a median follow-up of 5.8 yrs, median PFS and OS were 17.4 and 58.4 
months, respectively

Patients with functioning tumours and slowly progressive disease treated with 
SSAs have better prognosis
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inibitore selettivo della proteina mTOR, la cui 
attivazione aberrante è correlata all’oncogenesi e 
alla progressione dei NET pancreatici

EVEROLIMUS

- tumori neuroendocrini di origine pancreatica, bene o 
moderatamente differenziati, non operabili o metastatici, in 
progressione di malattia, negli adulti
- tumori neuroendocrini di origine gastrointestinale o 
polmonare, ben differenziati (G 1 o G2), non funzionanti, non 
operabili o metastatici, in progressione di malattia, negli adulti

rimborsato in Italia dal SSN

La via mTOR gioca un ruolo centrale nella regolazione dei principali 
meccanismi che portano alla formazione e alla progressione del 

tumore: angiogenesi, proliferazione, crescita e metabolismo cellulare

EFE 2019
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Everolimus for Advanced Pancreatic Neuroendocrine Tumors

Yao JC et al. N Engl J Med. 2011;364:6

RADIANT-3

Severe adverse events 
stomatitis, rash, 
diarrhea, fatigue
upper respiratory tract

infections anemia 
hyperglycemia



EFE 2019Yao JC et al. Lancet . 2016; 387: 968

Everolimus for the treatment of advanced, nonfunctional 
neuroendocrine tumours of the lung or gastrointestinal tract 
(RADIANT-4): a randomised, placebo-controlled, phase 3 study



inibisce molteplici recettori delle tirosin chinasi

che sono coinvolte nella crescita dei tumori,

nella neoangiogenesi tumorale e nella

progressione metastatica del cancro

Sutent è indicato per il trattamento di tumori 
neuroendocrini pancreatici (pNET) ben 
differenziati, non operabili o metastatici, in 
progressione di malattia, negli adulti. 

SUNITINIB

rimborsato in Italia dal SSN

EFE 2019
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Sunitinib Malate for the Treatment of Pancreatic Neuroendocrine Tumors

Raymond E et al. N Engl J Med 2011;364:501

Kaplan-Meier Analysis of Progression-free Survival and Overall Survival in the Intention-to-Treat Population 

and the Maximum Percent Change from Baseline in the Sum of the Longest Diameters of Target Lesions, 

According to Patient.

Severe adverse events 
fatigue
gastrointestinal symptoms 
hand foot syndrome
mucositis
hypertension
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Efficacy and Safety of Sunitinib in Patients With Well-
Differentiated Pancreatic Neuroendocrine Tumours

Raymond E et al Neuroendorinology 2018

Conclusions: This phase IV trial confirms sunitinib as an efficacious and safe treatment
option in patients with advanced/metastatic, well-differentiated, unresectable panNETs,
and supports the phase III study outcomes.
AEs were consistent with the known safety profile of sunitinib.
The results of this trial suggest that sunitinib can be used safely as first- or further-line
therapy in patients with advanced/metastatic, well-differentiated, unresectable
panNETs.
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Progression-free survival (a) and overall survival (b) rates from start of sunitinib treatment in patients 
with pancreatic neuroendocrine neoplasms classified according to the 2017 WHO criteria. Significant 
differences were found via log-rank test

Sunitinib shrinks NET-G3 pancreatic neuroendocrine neoplasms

60 patients with unresectable or distant metastatic pancreatic 
neuroendocrine neoplasms who received 37.5 mg of sunitinib 

Conclusion Our results indicate that sunitinib is as 
effective for NET-G3 as for NET-G1/2

Mizuno Y et al Journal of Cancer Research and Clinical Oncology 2018
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EVEROLIMUS

SUNITINIB

Nessuno studio comparativo evolimus vs sunitinib 
Nessuno studio che valuti la sequenza ottimale tra everolimus e sunitinib

Scelta basata sul profilo di tossicità, sulla comorbilità dei 
pazienti, sulla confidenza del medico con questi farmaci
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Telotristat etiprate

SEROTONIN SYNTHESIS INHIBITORS

• 45% reduction in bowel 
movements 

• 74.2% reduction in urinary 
5-HIAA levels

• 75% of patients reported 
“adequate relief” of GI 
symptoms at 12-weeks 

• improved stool form and 
flushing 

• AEs = gastrointestinal

safe and well tolerated Phase III studies

Pavel et al. J Clin Endocrinol Metab 2015
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Approach to patients with diarrhoea

take home
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Nutritional complications and the management of patients 
with gastroenteropancreatic neuroendocrine tumours

take home
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Nutritional complications and the management of patients with gastroenteropancreatic neuroendocrine tumours

Summary of recommendations for nutrition management and further research 
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� Medical treatment options for GEP-NETs have expanded dramatically 
in recent years

� Multiple phase 3 trials have led to the approval of new treatments for 
either symptom or tumor control

� The therapeutic strategy must be valuated by a multidisciplinary 
team of NET experts

The challenges of the next decade will include 
� definition of the most appropriate treatment algorithm
� individualization of treatment based on clinical and/or biologic features
� evaluation of innovative therapies

Conclusions

La terapia medica
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SEQUENZEG1-G2
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Therapeutic sequences in patients with grade 1−2
neuroendocrine tumors (NET): an observational multicenter
study from the ELIOS group

Kaplan−Meier analysis: a Median PFS of the first-line treatment was 16.5 months for sequence A (SSA standard 
dose to SSA high dose), 17 months for B (SSA to everolimus), 20 months for C (SSA to chemotherapy) and 20 
months for D (SSA to PRRT), without statistical difference in PFS between the four sequences (p = 0.77). b
Median PFS of the second-line treatment was not reached in sequence A, whereas it was 33 months for B, 20 
months for C and 30 months for D, without statistical difference in PFS between sequences (p = 0.16).
PFS progression-free survival, SSA somatostatin analogs, PRRT peptide receptor radionuclide therapy

SSA followed by SSA high dose, everolimus, chemotherapy or 
PRRT represent the main therapeutic sequences
in G1−G2 NET. Median PFS was not significantly different between 
sequences. However, the sequences with SSA high
dose or PRRT seem to be better tolerated than sequences with 
everolimus or chemotherapy.

Faggiano A et al Endocrine 2019 EFE 2019
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In patients with advanced well-differentiated gastroentero-pancreatic 
neuroendocrine tumors treated with peptide receptor radionucleotide

therapy plus SSA after SSA failure, the ‘switch’ strategy of SSA after 
progression improve progression-free survival and overall survival

Somatostatin analogs in association with 
peptide receptor radionucleotide therapy 
in advanced well-differentiated NETs

Prinzi N et al Future Oncol 2019
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Gruppo NETs GEP Azienda Ospedaliero Universitaria di Ferrara dal 
2002



Bondanelli Marta
Franceschetti Paola
Sabrina Lupo
Rossi Martina
Rossi Roberta

Bruni Stefania
Crociara Anna

Ludovica Aliberti
D’Ercole Francesca

Dinatolo Elisa
Gagliardi Irene

Mella Alessandro
Pontrelli Margherita

Tarquini Mario

Sezione di Endocrinologia e Medicina Interna
Dipartimento di Scienze Mediche
Università degli Studi di Ferrara

Maria Rosaria Ambrosio mbrmrs@unife.it

EFE 2017

Ettore degli Uberti
EFE 2018

Zatelli Maria Chiara


