




49 aa, F

Astenia, calo ponderale < 5% negli ultimi 3 mesi, dispepsia; picco 

iperglicemico  ricovero in Medicina Interna e approfondimenti

Comorbidità: pregressa emitiroidectomia per nodulo freddo

Familiarità: sorella operata per timoma a 56 aa, nonna 
deceduta per mesotelioma pleurico in età avanzata



- TC addome con mdc: neoformazione della coda del pancreas + 

pacchetto adenopatico + lesioni focali epatiche bilobari.



Consulenza oncologica 

Biopsia epatica eco-guidata: “localizzazione epatica di 

neoplasia neuroendocrina, CgA +”



 Femmina 49 aa

 P.S. = 0 (ECOG)

 Paucisintomatica

Paziente Tumore

 NEN



1. Imaging di medicina nucleare

2. Marcatori circolanti

3. Coinvolgimento di un centro di riferimento

4. Approfondimento istopatologico (es. second
opinion da patologo dedicato?)

1° domanda: cosa proporreste a questo punto?
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EUS-FNA/FNB

Abdominal secondary lesion (e.g. liver metastasis) Pancreatic lesion

CT/MRI CT/MRI

US-guided biopsy

68Ga-PET-CT or SRS (G1-G2)
18F-FDG-PET-CT if G3 or high G2

Diagnostic flow-chart for GEP-NEN suspected at morphological imaging

Filice



…less uptake occurs on SSTR imaging of G3 tumors, and for
this reason G3 NEC are generally imaged with 18F-FDG PET.

Use of 18F-FDG PET has also been proposed alongside
Gallium-68 SSTR imaging, in G2 NET with a Ki-67 >10%, for its
role in identifying patients with tumors that are more likely to

progress.

PET/CT 68Ga-DOTA-peptide 

Filice



Marcatori circolanti



Conditions affecting CgA-circulating 
levels

Principal limitations:
CgA measurements are generally nonspecific
No biological CgA standard and evidence 
Wide variations in assay measurement between individual laboratories

30-50% NENs present normal CgA levels

Endocrine-Related Cancer (2018) 25, R11–R29



CgA…
…and tumor primary location
The highest values of CgA are observed in small intestine NET (up to 200 times above 
normal) and GEP-NETs occurring in MEN-1 syndrome (up to 150 times above normal)

both functioning and non-functioning GEPNETs reveal intermediate levels of CgA (up to 
60–80 times the upper reference)

…and staging

The highest values of CgA are observed in small intestine NET (up to 200 times above 
normal) and GEP-NETs occurring in MEN-1 syndrome (up to 150 times above normal)

both functioning and non-functioning GEPNETs reveal intermediate levels of CgA (up to 
60–80 times the upper reference)

…as a prognostic factor
3 times above the upper reference range at the time of diagnosis is a significant 
predictor of shorter survival
basal CgA levels less than 200 ng/mL represents a positive prognostic factor

Although studies have identified that high levels of preoperative CgA exhibit significant
correlation with worse progression free and overall survivals, this relationship does not 
withstand multivariate adjustment for confounders and has not been actively evaluated 
in prospective, blinded studies

…to evaluate the esponse to treatment
In assessing NET therapy, a reduction of higher than 50% or at least higher than 25% 
of a circulating tumor marker is considered to represent a significant effect 

The evidence to support CgA as such a marker of therapeutic efficacy is modest
Somatostatin analogs decrease CgA synthesis and secretion the
decreased blood measurements likely reflect antisecretory rather than antiproliferative 
effects

…to evaluate the relapse/progression of the disease
In a retrospective study CgA rising above the normal range represented the first 
indicator of the recurrence
In 2 retrospective studies CgA elevation higher than 25% was a highly
sensitive predictor of tumor progression

In a recent prospective study no CgA elevation was seen in subjects developing 
recurrence who had elevated pre-surgical levels
Three prospective studies demonstrated poor capability of CgA changes in reflecting 
morphological behavior of NENs

Endocrine-Related Cancer (2018) 25, R11–R29





Kulke, ASCO 2011

Prognosi pNET



Fine Needle Aspiration

What Pathologist will be able to tell you?

1. Neoplastic Cells: Yes or Not

2. Epithelial Neoplasm: Yes or Not

3. Neuroendocrine: Yes or Not

Cytologic specimen : Only Floating Cells in Ematic Background

Histological Architecture? NO
Eligible for Immunohistochemistry? NO



Fine Needle Aspiration
(In Well differentiated Neuoroendocrine Neoplasms)

Cytologic specimen : Only  Floating Cells in Ematic Background
Histological Architecture? NO
Eligible for Immunohistochemistry? NO

What Pathologist will be able to tell you?

1. Neoplastic Cells? Yes or Not 

2. Epithelial Neoplasm? Yes or Not 

3. Neuroendocrine? Yes or Not

Diagnosis : Well Differentiated Neuroendocrine Neoplasm



Fine Needle Aspiration
(In Poorly differentiated Neuoroendocrine Neoplasms) What Pathologist will be able to tell you?

1. Neoplastic Cells? Yes 

2. Epithelial Neoplasm? May Be

3. Neuroendocrine? May Be

Cytologic specimen : Only  Floating Cells in Ematic Background
Histological Architecture? NO
Eligible for Immunohistochemistry? NO

Diagnostic Key:
Trabeculae: NO

Mitosis: YES
 Atypia: YES
 Necrosis: YES

Diagnosis : Poorly Differentiated Neoplasm ….may be Neuroendocrine 



What Pathologist will be able to tell you?

1. Tumour : Yes or Not

2. Benign vs Malignant: Yes or Not

3. Neuroendocrine: Yes or Not

4. Proliferative Indices ( Ki-67/Mitotic Index): May Be

5. Tumour Origin ( in metastases): May Be

Biopsy

Histological Architecture? Yes always
Eligible for Immunohistochemistry: Yes always
Could be representative of the original lesion: May Be 

Biopsy



Biopsy

Diagnostic Key:
 Architecture: Not Clear

Microcitoma vs carcinoide

Synaptophysi
n

Ki-67 Synaptophysi
n

Ki-67 

 Mitosis: may be 
 Atypia: may be 
 Necrosis: may be
 IHC*: Synaptophysin +

Ki-67 

* IHC= Immunohistochemestry

90% 10%

Poorly Differentitated Neuroendocrine 

carcinoma (NEC)

(microcitoma)

Well Differentitated Neuroendocrine 

Tumours (NET)

(carcinoid)





Addendum da parte dello stesso patologo che aveva 
refertato l’esame 
 NET ben differenziato, Ki-67 < 3%



 Femmina 49 aa

 P.S. = 0 (ECOG)

 Paucisintomatica

Paziente Tumore

 NET

 Ben differenziato

 Ki-67 < 3%



1. PET/TC con Gallio68-DOTA-peptide o 
Scintigrafia con octreotide marcato

2. Dosaggio ormonale pancreatico specifico

3. Ulteriore imaging radiologico

4. EUS pancreatica +/- FNA

2° domanda: cosa fareste adesso?



1) Sensibilità e specificità

Filice



2) Confronto 68Ga-DOTATOC 
vs 111In Octreotide

3) Cambio nel management

Filice



Quadro clinico ?

Dosaggio ormonale 
pancreatico specifico ?





16-1-2018: PET/TC con Gallio68-DOTATOC



 Femmina 49 aa

 P.S. = 0 (ECOG)

 Paucisintomatica

 Sindrome: no

Paziente Tumore

 NET

 Ben differenziato

 Ki-67 < 3%

 PET-Gallio +++

 Sporadico



1. Inizio SSA

2. Inclusione in studi clinici

3. Watch & wait

4. Terapia sistemica diversa dall’ SSA

3° domanda: cosa fareste? 



Rinke et al, JCO 2009; Caplin et al NEJM 2014 

PROMID CLARINET



Rinke et al, JCO 2009; Caplin et al NEJM 2014 

PROMID CLARINET

Type of SSAs used Octreotide LAR 30 mg/28 d. Lanreotide 120 mg/28 d.

Primary site Midgut Entero-pancreatic

Clinical Status Functioning/Non-functioning Non-functioning

Disease Status at
baseline

Unknown Stable disease (96%)

Ki67 (treatment arm) < 2% = 97,6% < 2% = 68%
3-10% = 32%

Liver involvement
(treatment arm)

< 10% = 76%
> 25%= 17%

< 10% = 49%
> 25% = 39%



Linee Guida AIOM/ITANET ed. 2018 



Inclusione in studi clinici



SEQTOR

SPINET

Unmet
Needs



8



Singh S, et al. Journal of Global Oncology 2017
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 Nella maggior parte dei casi W&W sarebbe il piano B per 
l’analogo della somatostatina

 In altri tumori W&W è stato proposto come alternativa 
alla chemioterapia

 Tipo di esami, timing, costo del follow-up durante W&W 
non è stato validato

 I panNET avanzati non trattati progrediscono



RADIANT-3

RADIANT-4







Visita oncologica 

 inizia SSA long acting + invio a Centro di 
riferimento per chirurgia su primitivo





 Femmina 49 aa

 P.S. = 0 (ECOG)

 Paucisintomatica

 Sindrome: no

Paziente Tumore

 NET

 Ben differenziato

 Ki-67 < 3%

 PET-Gallio +++

 Sporadico

In corso SSA long acting



1. Prosegue SSA fino a PD

2. Aggiunge terapia sistemica ad SSA

3. Trattamento locoregionale epatico

4. Chirurgia

4° domanda: come proseguireste?





PI3K

Akt

mTORC1

S6K1

mTORC2

IGFR-1
IRS

EVE

Carracedo A, Baselga J, and Pandolfi P.P. Cell Cycle 2008

SSA





Discussione multidisciplinare :

Definizione di strategia terapeutica

 Piano A  Prosegue SSA e valuta altra terapia sistemica 
a PD

 Piano B  Intensifica terapia sistemica subito a scopo 
citoriduttivo e valuta chirurgia +/- radiologia interventistca
successive  Debulking assoluto

 Piano C  Prosegue SSA + Debulking epatico subito, 
successiva rimozione del primitivo e PRRT dopo



1. Chemioterapia

2. Terapia radiorecettoriale

3. Sunitinib

4. Everolimus

5° domanda: quale terapia sistemica fareste a scopo 
citoriduttivo? 



The longest time spent waiting for a randomized trial…





ORR in PanNET phase IV sunitinib trial: 
RECIST vs. Choi

Supplementary Table S2. Summary of efficacy measures according to independent 

radiologic review (full analysis set)  

 Treatment-naive 

cohort 

(n = 61) 

Previously treated 

cohort 

(n = 45) 

Total 

population 

(N = 106) 

Objective tumour response per RECIST v1.0 criteria 

Best overall response, n (%)    

Complete response 0 1 (2.2) 1 (<1.0) 

Partial response 14 (23.0) 8 (17.8) 22 (20.8) 

Stable disease 34 (55.7) 34 (75.6) 68 (64.2) 

Progressive disease 10 (16.4) 2 (4.4) 12 (11.3) 

Missing 3 (4.9) 0 3 ( 2.8) 

Objective response rate  14 (23.0) 9 (20.0) 23 (21.7) 

95% exact CI
a
 13.2–35.5 9.6–34.6 14.3–30.8 

Objective tumour response per Choi criteria 

Best overall response, n (%)    

Complete response 0 1 (2.2) NR 

Partial response 32 (52.5) 24 (53.3) NR 

Stable disease 12 (19.7) 17 (37.8) NR 

Progressive disease 9 (14.8) 2 (4.4) NR 

Missing 8 (13.1) 1 (2.2) NR 

Objective response rate 32 (52.5) 25 (55.6) NR 

95% exact CI
a
 39.3–65.4 40.0–70.4 NR 

Time to tumour progression per Choi criteria 

Median (95% CI)
b
 time to progression, 18.7 (5.6–NE) 16.7 (7.4–30.9) NR 
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Raymond et al., Neuroendocrinology 2018

RECIST Choi



Cytoreduction activity in medical research –
Waterfall Plot

Gillespie TV et al  J Adv Pract Oncol 2012 



Pozzari M. et al Cancer Treat Rev 2018





 Femmina 49 aa

 P.S. = 0 (ECOG)

 Asintomatica

 Sindrome: no

Paziente Tumore

 NET

 Ben differenziato

 Ki-67 < 3%

 PET-Gallio +++

 Sporadico

Riceve SSA long acting + Sunitinib  dopo sei 

mesi SD RECIST (con regressione < 30%)



1. Proseguo Sunitinib + SSA

2. Chirurgia di primitivo +/- metastasi epatiche

3. Trattamento locoregionale epatico non chirurgico 

4. Stop Sunitinib ed inizio di PRRT +/- SSA

6° domanda: quale scenario valutereste?




