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Neuroendocrine Neoplasms (NEN) 

 

Carcinoid 
Syndrome 

Classifications of NEN 

1963 Williams & Sandler  

1980 First WHO-Classification : 

Carcinoid 

 

 

WHO 2000 

WHO 2010 
Factors with impact on prognosis: 

Proliferation activity, Primary tumor site etc. 

Grading 
Mitosis 

(10HPF)a 

Ki-67 

Index (%)b 

NET G1 G1 < 2 < 2 

NET G2 G2 2 – 20 >2 – 20 

  NEC G3 > 20 > 20 
a10 HPF: high power field = 2cm2, at least 40 Fields (40x 

magnification, areas of highest mitotic density) 
 b MIB-1 Antibody in % of 2000 Tumor cells in “hot spot“ – 
areas 



Mutations in the mTOR Signaling Pathway 

mTOR Pathway Mutations- no Genotype/ Phenotype Correlations 

• 5 PTEN      (6%) 
• 1 PI3KCA  (1%) 

• 6 TSC2      (8%) 

8/12 mutations = 
missense 

(functional relevance 
unknown) 

Somatic Mutations in pNET vs. 
Adenocarcinoma of the pancreas 



Prognostic impact of grading & staging  
(n=926 Patients) 

Rindi G, et al, JNCI 2012; 104: 764-77. 



 

Therapeutic options in advanced NET  

 

 Loco-regional and ablative procedures incl. liver surgery 

 Somatostatin analogs 

 Interferon-alpha 

 Systemic chemotherapy 

 Molecular-targeted therapies 

 Peptide-Receptor Radionuclide Therapy (PRRT) 

 

 



Evidence-based antiproliferative drug 
treatment in pancreatic NET 

Caplin M et al., NEJM 2014, Rinke A et al., J Clin Oncol 2009, Blumenthal G, et al. Oncologist 2012, Yao et al., NEJM 2011, Raymond et al. NEJM 2011 

Streptozocin 
chemotherapy 

in pNET 

1980s 2010s 

Sunitinib in 
progressive 

pNET 

Everolimus in 
progressive pNET 

RADIANT-3 

Lanreotide 
Autogel in GEP-

NET & CUP 
(Ki67 up to 10%) 

CLARINET 

Level-1 evidence from phase III randomised controlled trials 

2015 



 
51 yr old patient 

 Surgeon, active 

 02/13 first consultation at Charité University Clinic 

 Medical history: increasing abdominal pain for several 

months, dark stools, no weight loss 

 Ultrasonography: multiple liver lesions 

 Liver biopsy: Well differentiated Neuroendocrine Tumor 

 Immunhistochemistry: Synaptophysin +++, CgA+, Panzytokeratin +, 
Zytokeratin 8+,VMAT 2 +, Serotonin +, SSTR-2A >90%, ISLET-1+;        
MiB-1 15-20% (NET G2). 

 Negative: Gastrin, Glucagon, Somatostatin, Pancreatic Polypeptide, 
Calcitonin 

 Therapy: none 

 



 
51 year old patient with pancreatic NET 

02/13 



 

Pancreatic NET G2 

Tumor infiltration  

in the portal vein 



 

How would you treat this patient? 

o Surgery of the primary tumor +/- Transarterial embolisation 

o  Somatostatin analogs  

o  Everolimus 

o  Sunitinib 

o  Systemic chemotherapy 

o Peptide receptor radionuclide therapy (PRRT) 

 

 

 

 



 

Additional diagnostics 
 

   111In Octreoscan 

 
ALT   60 U/ l   (<40) 

AST  56 U/ l   (<50) 

gGT   91         (<60) 

 

 

NSE 92 ug/l   (<15.2) 

 

 

Chromogranin A 345 ug/l   (NR<150) 

 

 

 

Laboratory values 



Streptozocin based chemotherapy 
02/13 - 01/14 

01/14 

 

STZ 0.5 g/m2 days 1–5  

5-FU 400 mg/m2 days 1–5 q 6 weeks 

(Moertel)  

Partial Remission of primary + LM 



 
Pancreatic NET - Follow-up  

 

What is your 2nd line therapy?  

 

-  Temozolomide/Capecitabine ?     

-  Rechallenge STZ/ 5-FU ? 

-  Everolimus or Sunitinib? 

12/14 

05/14 



 
Pancreatic NET - Follow-up 12/14 

FDG PET 

 
Ga-68 DOTATOC 
PET/CT 



 
Pancreatic NET - Follow-up  

07/15 10/15 

Everolimus  10 mg/ d                               ongoing 



 

Everolimus side effects 

 Sudden fatigue + severe  10 weeks after onset of EVE 

 Hypophosphataemia    Phosphate supplementation 

                                       

 Diabetes mellitus    3 wks after onset of EVE;       

      started on metformin, 

 

 Hypercholesterolemia    3-4 weeks after onset of EVE  

     350-400 mg/dl                                      Statin started 

    



Impact of PCT with SSA 
on treatment Guidelines (NCCN 2015) 

 

 

Pan-NET-7 



Moertel et al, NEJM 1992; Raymod E, NEJM 2011; Yao JC, NEJM 2011; Caplin M, NEJM 2014 

STREPTOZOTOCIN-BASED CT SUNITINIB 

EVEROLIMUS LANREOTIDE 

Antiproliferative therapies in pNET 
Results from prospective randomized trials 

5%  ORR 
 

9%  ORR 
 

1%  ORR 
 

69% ORR 
45% ORR 
 



Arm A:   Everolimus                             Everolimus 
              (10 mg/ d)          (10 mg/ d) 
 
 

 
 
 
Arm B:   STZ-5FU        STZ/5-FU 
              (Moertel or Uppsala)                                   (Moertel or Uppsala)

  

Sequencing mTORi (SEQTOR) 
Everolimus – STZ/5-FU (ENETS) 

Progression 

Course 1                             Interval                  Course 2 

Spanish GTE; supported by ENETS; 
 Study Lead: Ramon Salazar, Barcelona 



Temozolomide based chemotherapy  
in advanced pancreatic NEN 

Koumarianou et al,  

Most studies are retrospective 

TEM +/ - CAP or BEV …  

ORR 14-70% 

PFS or TTP: 5-36 mo. 



Parameters with impact on decision making  

 

  SSTR status 

  Growth velocity 

   Grading 

   Tumor burden 

   Functionality 

   Extrahepatic disease 

   

 

 

 

 

 

 

 



Updated ENETS Guidelines 2016 
Advanced pancreatic NET 



Natural tumor biology of advanced NET: 
Factors with impact on decision making 

Ki67 < 2%        Ki67 <10%                 Ki67 >20% 

stable              slowly growing                                fast growing              

Watch & wait 

or SSA 

SSA/ 

IFN (sstr-) 

Targeted 
Drugs 

PRRT Chemotherapy 

 

Grading (Ki67) 

Therapeutic Options 

Tumor 

burden 

 

Growth 

velocity 

Others: Functionality, Symptoms, SSTR expression profiles, side 
effects, safety, accessability/ approval of drugs, primary site 



 

 

founded 1710   

   

 Thank You !  


