


About this Webinar 
•  Brief Introductions and Backgrounds (5 min) 

•  Presentation by Dr. Wolin (25 min) 

•  Facilitated Q&A of our speakers 
–  Please use the question submitter 

–  With nearly 100 registered participants we will do our best 
to try to answer all questions. 

–  We will also only answer generalized questions – not 
specific case questions. 

•  Reminder – PRRT while available in many parts of 
the world is still in clinical trials  throughout the 
world (Phase II and III) 
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About NorCal CarciNET Community 

•  Vibrant community serving the greater bay area 
with educational and facilitated support meetings 
every other month 

•  Annual conference held in conjunction with UCSF, 
Stanford and Caring for Carcinoid (Jan 24, 2016) 

•  Monthly newsletter with global reach 
•  NorCalCarciNET.org  



About the SNMMI 

•  17,000 Member Society for Physicians, 
Researchers, Technologists who specialize 
in nuclear medicine 

•  Patient Advocacy Advisory Board, 
representing 12 different conditions 

•  Patient Education Day at Annual meeting, 
leading specialists from around the world. 
–  Save the date – June 12 in San Diego 



Neuroendocrine Tumor (NET) Overview  

•  Annual Incidence of NET is 5 per 100,000 in US1 

•  Incidence has increased by 500% in the past 30 years 
–  more than other cancers. 

•  Today, NET is the most prevalent GI malignancy after 
colon cancer  
–  over 100,000 Americans with diagnosis. 
–  3X more prevalent than pancreatic adenocarcinoma 

–  2X more prevalent than stomach adenocarcinoma 

1. Modlin IM, Latich I, Zikusoka M, Kidd M, Eick G, Chan AK. J Clin Gastroenterol. 2006;40(7):572-582. 2. Yao JC, Hassan M, Phan A, et al, J Clin 
Oncol. 2008;26:3063-3072 3. Rinke A, Müller HH, Schade-Brittinger C, et al. J Clin Oncol. 2009;27:4656-4663 



Neuroendocrine Tumors (NET) Overview - 2 
•  NET is usually metastatic at diagnosis.  Average 5-year survival is 

65% (SEER data), but in centers which specialize in NET 
treatment, most live over 10 years. 

•  Conventional chemotherapy has limited efficacy. 

•  Lanreotide is approved for GI NET (carcinoid) and pancreatic NET. 

•  Lanreotide, streptozocin, sunitinib, and everolimus are approved 
for NET of pancreas. 

•  Octreotide LAR is approved for symptom control (flushing and 
diarrhea in carcinoid, diarrhea in VIPoma syndrome).1  

1. Modlin IM, Latich I, Zikusoka M, Kidd M, Eick G, Chan AK. J Clin Gastroenterol. 2006;40(7):572-582. 2. Yao JC, Hassan M, Phan A, et al, J Clin 
Oncol. 2008;26:3063-3072 3. Rinke A, Müller HH, Schade-Brittinger C, et al. J Clin Oncol. 2009;27:4656-4663 



Serotonin Secretion Syndrome (Carcinoid Syndrome) 

•  Flushing 

•  Diarrhea 

•  Valvular Heart Disease 

•  Wheezing 

•  Pellagra 



Principles of Carcinoid and NET Management 

•  Surgery to remove the primary tumor and 
metastasis when possible. 

•  Regional therapy of liver tumors using 
radioembolization, radiofrequency ablation, or 
chemoembolization for inoperable metastasis. 

•  Systemic therapy with somatostatin analogs, 
targeted biologic agents, or chemotherapy. 

•  Peptide Receptor Radiotherapy (PRRT). 
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What is Somatostatin? 

•  Somatostatin (SST) is a peptide hormone. 

•  It stops NET hormone production and cell 
division of NET cells. 

•  The action of somatostatin occurs after it 
adheres to the somatostatin receptors (SSTR) 
on the cell membrane. 

•  Very short-acting, with a 2-3 minute half-life.  



What is a Somatostatin Analog? 

•  Modifications of the somatostatin molecule have 
been made which work for hours or weeks.  

•  These modifications of somatostatin are called 
somatostatin analogs. 

•   Octreotide and Sandostatin®LAR Depot are 
approved for the therapy of carcinoid syndrome 
diarrhea and flushing.  

•  Lanreotide (Somatuline® Depot) is approved for 
treatment of gastrointestinal carcinoid tumors and 
neuroendocrine tumors of the pancreas. 





Octreotide - PROMID Study 

•  85 patients with midgut carcinoids were randomized to 
Octreotide LAR 30mg/month vs. placebo. 

•  Stopping progression of cancer was the goal.  

•  Average time to progression was 14 mo. with octreotide 
LAR vs. 6 mo. with placebo  

•  Stable disease rate at 6 mo. was 67% using Octreotide 
LAR, and 37.2% with placebo 

   Arnold, R., et al, 2009 ASCO GI Cancers Symposium, Abst. 121; J Clin Oncol 
27:15s, 2009 (suppl; abstr 4058) 







Schematic Representation of a Drug for Imaging and Targeted Therapy 

Molecular Address  

•  Antibodies, minibodies, 
Affibodies, SHALs, Aptamers 

• Regulatory peptides 
and analogs thereof 

•  Amino Acids 

Target 
•  Antigens 

(e.g. CD20, HER2) 

•  GPCRs 
•  Transporters 

Reporting Unit 
•  99mTc, 111In, 67Ga 

•  64Cu, 68Ga  
•  Gd3+ 

Cytotoxic Unit 

•  90Y, 177Lu, 213Bi 
•  105Rh, 67Cu, 186,188Re 

Courtesy Helmut Mäcke (modified) 

Targeted Molecular Imaging and Therapy 
The Key-Lock Principle 

Lock Key 68Ga, 90Y, 177Lu 
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Lu-177-DOTATATE – European Experience 

Kwekkeboom et al, J Clin Oncol. 2008 May 1;26(13):2124-30.  

•  Lu-177-DOTATATE 200 mCi every 2 months X 4 
times. 

•  Toxicity evaluated in 504 patients, and efficacy in 
310 pts.  

•  Complete response seen in 2%,  partial response in 
28%, and minimal response in 16%. 

•  Progression-free survival (PFS) was 40 months.  

•  Toxicity: If creatinine <1.8, and amino acid infusion 
used, kidney  injury rare.  MDS in 3.6%. Reversible 
liver injury 2 patients. 



Kidney Protection in PRRT 

•  Never treat a patient with a serum creatinine 
greater than 1.7 

•  IV hydration to maintain brisk diuresis. 
•  IV infusion of concentrated amino acids. 

–  Amino acids should run over a 4-hour period. 

–  High lysine and arginine in the amino acid solution is 
critical. 

–  Start the amino acid infusion half an hour prior to the 
radiopharmaceutical administration.!



•  Improvement of clinical symptoms in majority of 

patients 

–  diarrhea   

–  flushing 

–  pain 

–  energy level 

•  Improvement in Karnofsky performance scale 

•  Improvement of health state score 

IMPACT ON THE CLINICAL STATUS OF THE PATIENT 



Pancreatic NET treated with 177Lu-DOTATOC 

Kwekkeboom D J et al. JCO 2005;23:2754-2762 a 



177Lu-Dotatate Significantly Improves Progression-Free 
Survival in Patients with Midgut Neuroendocrine 
Tumours: Results of the Phase III NETTER-1 Trial 

Jonathan Strosberg1, Edward Wolin2, Beth Chasen3, Matthew Kulke4, David Bushnell5, 
Martyn Caplin6, Richard P. Baum7, Erik Mittra8, Timothy Hobday9, Andrew Hendifar10, Kjell 
Oberg11, Maribel Lopera Sierra12, Philippe Ruszniewski13, Dik Kwekkeboom14  
on behalf of the NETTER-1 study group 
1 Moffitt Cancer Center, Tampa, FL 33612, USA;2 Markey Cancer Center, University of Kentucky, 
Lexington, KY 40536-0093, USA;3 University of Texas MD Anderson Cancer Center, Houston, TX 
77030, USA;4 Dana-Farber Cancer Institute, Boston, MA 02215, USA;5 University of Iowa, Iowa City, 
IA 52242, USA;6 Royal Free Hospital, London, United Kingdom;7 Zentralklinik, Bad Berka, Germany;8 
Stanford University Medical Center, Stanford, CA 94305, USA;9 Mayo Clinic College of Medicine, 
Rochester, MN 55905, USA;10 Cedars Sinai Medical Center, Los Angeles, CA 90048, USA;11 
University Hospital, Uppsala University, Uppsala, Sweden;12 Advanced Accelerator Applications, New 
York, NY 10118, USA;13 Hopital Beaujon, Clichy, France;14 Erasmus Medical Center, Rotterdam, 
Netherlands 

Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, 
Vienna 

NETTER-1 



A brief overview of 177Lu-DOTATATE 

•  177Lu-DOTATATE belongs to an innovative drug 
category called PRRT (Peptide Receptor 
Radionuclide Therapy). PRRT involves the 
systemic administration of a specific 
radiopharmaceutical to deliver cytotoxic radiation 
to a tumor. 

•  177Lu-DOTATATE is composed of a lutetium 
radionuclide chelated to a peptide. Lutetium 
emits high energy electrons (therapy) and 
gamma rays (imaging). 

•  The peptide is designed to target somatostatin 
receptors with a high binding affinity. 

The affinity for SSTRs and the specificity of binding enables a high 
level of specificity in the delivery of radiation to the tumor 
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Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 

Aim 

Design International, multicenter, randomized, comparator-controlled, parallel-
group 

Evaluate the efficacy and safety of 177Lu-Dotatate (Lutathera®) plus 
Octreotide30 mg compared to Octreotide LAR 60mg (off-label use)1 in 
patients with inoperable, somatostatin receptor positive, midgut NET, 
progressive under Octreotide LAR 30mg (label use)  

Baseline  
and  

Randomization 

n = 115 

Dose 1 

n = 115 

Progression free survival (Recist criteria) every 12 weeks 

5 
Years 
follow 

up  

Dose 2 Dose 3 Dose 4 

NETTER -1  Study  Objectives and Design 

1. FDA and EMA recommendation 

4 administrations of 7.4 GBq of LUTATHERA 
every 8 weeks + Octreotide30 mg 

Octreotide LAR 60mg every 4 weeks 



Study Endpoints 

Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 

Primary objective 

Compare Progression Free Survival (PFS) after treatment with 
177Lu-Dotatate plus 30 mg octreotide LAR vs treatment with high 
dose (60 mg) octreotide LAR 

Secondary objectives 

▪  Compare the Objective Response Rate between study arms 
▪  Compare the Overall Survival between study arms 
▪  Compare the Time to Progression between study arms 
▪  Evaluate the safety and tolerability of 177Lu-Dotatate 
▪  Evaluate the health related quality of life (QoL) as measured by 

the EORTC QLQ-G.I.NET21 questionnaire 



Main Inclusion Criteria 

27 Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 

•  Patients ≥18 years of age 
•  Metastatic or locally advanced, inoperable, 

histologically proven, midgut NET 
•  Ki67 index ≤ 20% (Grade 1-2)  
•  Progressive disease (RECIST Criteria 1.1 centrally 

confirmed) on uninterrupted fixed dose of octreotide 
LAR (20-30 mg every 3-4 weeks) 

•  Somatostatin receptor positive disease 
•  Karnofsky Performance Score ≥ 60 
•  Including functioning and non-functioning 



Progression-Free Survival 

All progressions centrally confirmed and independently reviewed for eligibility (SAP) 
Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 

Hazard Ratio [95% CI] 
0.209  [0.129 – 0.338] 
p < 0.0001 

N = 229 (ITT) 
Number of events: 90  

•  177Lu-Dotatate:  23  
•  Oct 60 mg LAR:   67 

Octreotide LAR 60 mg 
Median PFS: 8.4 months 

177Lu-Dotatate 
Median PFS: Not reached 



Summary and Conclusions 

•  In this first prospective randomized study in patients with 
progressive metastatic midgut NETs, 177Lu-Dotatate was 
superior to Octreotide 60 mg in terms of PFS (NR vs 8.4 
months, p<0.0001) and ORR (19% vs 3%, p<0.0004) 

•  Interim analysis suggests increased overall survival (13 vs 22 
deaths), to be confirmed by final analysis 

•  Currently available safety data confirm the results of Phase I-II 
study, with favorable safety profile 

•  While few treatment options were up to now available, 177Lu-
Dotatate appears as a major advance in this patient population  

Presentation Presidential Session II of the 18th ECCO – 40th ESMO – European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 
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