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Abstract

Neuroendocrine tumors (NETs) are a heterogeneous group of tumors originating in various 

anatomic locations. The management of this disease poses a significant challenge because of the 

heterogeneous clinical presentations and varying degree of aggressiveness. The recent completion 

of several phase III trials, including those evaluating octreotide, sunitinib, and everolimus, 

demonstrate that rigorous evaluation of novel agents in this disease is possible and can lead to 

practice-changing outcomes. Nevertheless, there are many aspects to the treatment of NETs that 

remain unclear and controversial. The North American Neuroendocrine Tumor Society 

(NANETS) published a set of consensus guidelines in 2010 which provided an overview for the 

treatment of patients with these malignancies. Here, we present a set of consensus tables intended 

to complement these guidelines and serve as a quick, accessible reference for the practicing 

physician.

Keywords

Neuroendocrine tumors; carcinoid; neuroendocrine/diagnosis; neuroendocrine/treatment; 
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Introduction

Neuroendocrine tumors (NETs) are a heterogeneous group of tumors originating in various 

locations, including the gastrointestinal tract, lung and pancreas. The disease management 

poses a significant challenge because of the heterogeneous clinical presentations and varying 

degree of aggressiveness. The recent completion of several phase III trials, including those 

evaluating octreotide, sunitinib, and everolimus, demonstrate that rigorous evaluation of 

novel agents in this disease is possible and can lead to practice-changing outcomes. 

Nevertheless, there are many aspects to the treatment of NETs that remain unclear and 

controversial.

The North American Neuroendocrine Tumor Society (NANETS) was founded in 2006 and 

at that time its board members convened a Consensus Guidelines Committee in an effort to 
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develop an expert consensus opinion on the treatment of these uncommon diseases. Though 

other comprehensive guidelines exist (i.e. NCCN Neuroendocrine Tumor Guidelines, 

European Neuroendocrine Tumor Society (ENETs) Guidelines), it was felt that the 

NANETS guidelines could enhance and complement these existing guidelines through the 

use of expert opinion added to evidenced-based recommendations. The first set of consensus 

guidelines were published in 20101-7 and were intentionally comprehensive in scope. Here, 

we present a set of consensus tables intended to complement these guidelines and serve as a 

quick, accessible reference for the practicing physician. Consensus tables were developed 

and revised during a series of meetings between October 2011 and October 2012. Eight 

tables were created to define treatment and work-up recommendations. These tables 

included: I. Pathology, II. NETs of the Thorax, III. Gastric NETs, IV. Pancreatic NETs, V. 

NETs of the small bowel and cecum (“Midgut”), VI. NETs of the colon and rectum 

(“Hindgut”), VII. Pheochromocytoma, paraganglioma, and medullary thyroid cancer, and 

VIII. High grade neuroendocrine carcinoma. The tables include two categories of 

recommendations as either Consider or Recommend. Emphasis was placed on the 

development of sound guidelines based on the data when available and consensus expert 

opinion; controversial topics were also addressed. Each table includes guidelines for work-

up, treatment, and follow-up. When the disease-specific full Consensus Guidelines 

documents are next updated these Consensus Tables will be incorporated.

It should be noted that there was unanimous decision that all patients should be considered 

for clinical trials when possible. In addition, all members believe that the approach to patient 

management should include a team of experts that include, but are not limited to, medical 

and surgical oncologists, radiologists, gastroenterologists, interventional radiologists, and 

pathologists. Additionally, some of the controversial topics included in the tables were 

brought back to NANETS members and further refined during subsequent meetings and 

teleconferences. This introduction has been structured to further address some of these key 

issues.

Key updates since publication of 2010 NANETS Consensus Guidelines

Since the 2010 publication of the NANETS Consensus Guidelines in Pancreas, a number of 

practice-changing studies have been published.

The RADIANT-3 study8, published in 2011, is a randomized phase III study evaluating the 

efficacy of everolimus in advanced pancreatic NETs. In this international, multisite study, 

410 patients with low or intermediate-grade, progressive, advanced pancreatic NETs were 

randomized to receive everolimus 10 mg PO daily or placebo. The median progression-free 

survival (PFS) was 11.0 months with everolimus as compared to 4.6 months with placebo 

(HR 0.35; 95% CI 0.27 to 0.45; p<0.001). Response rate (RR) was 5% in the everolimus 

arm compared to 2% in the placebo arm. Median overall survival (OS) has not been reached.

In another Phase III study published in 2011, 171 patients with advanced, well-

differentiated, progressive pancreatic NETs were randomized to receive sunitinib 37.5 mg 

PO daily or placebo.9 The study was discontinued prematurely after an independent data and 

safety monitoring committee observed more serious adverse events and deaths in the 
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placebo arm and a difference in PFS that favored the sunitinib arm during an unplanned 

interim analysis. Median PFS was 11.4 months in the sunitinib arm compared with 5.5 

months in the placebo arm (HR 0.42; 95% CI 0.26-0.66); p <0.001). RRs in the sunitinib 

and placebo arms were 9.3% and 0% respectively. Median overall survival could not be 

estimated given the high number of censored events in both groups.

In addition to the above treatment advances, there were two key publications on NET 

pathology reporting.4,10 A formal assessment of grade and differentiation using the 

minimum pathology data set described below in the pathology consensus table should be 

required for all patients prior to initiating therapy given the implications on treatment. There 

are different treatment algorithms for well-differentiated versus poorly differentiated NETs.

Key controversial topics

Several controversial topics were identified during the course of guidelines development 

(Table1). A few of these topics are highlighted here.

Indications for targeted therapies

Based on the aforementioned phase III clinical trials, sunitinib and everolimus are FDA 

approved and recommended for patients with progressive metastatic pancreatic NETs. 

Everolimus was also studied in metastatic functional (i.e., hormone secreting) carcinoid 

tumors in a large phase III clinical trial. Though this study did not meet its primary endpoint 

of PFS, there was a trend towards longer PFS in the treatment arm.11 At the current time we 

do not have sufficient evidence to recommend routine use of everolimus in carcinoid 

tumors; the level of recommendation for everolimus in the treatment of advanced carcinoid 

is listed as “Consider.”

Indications for cytotoxic therapies

Cytotoxic therapies such as streptozocin, 5-FU, or temozolomide should be considered in 

the palliation of patients with advanced pancreatic NET and symptoms related to tumor 

bulk. There are no prospective, randomized data for a temozolomide-based regimen, 

however a single institution series showed promising activity12 and randomized clinical 

trials using temozolomide are planned. Cytotoxic therapies are currently listed as “Consider” 

for pancreatic NET. There is currently no known role for cytotoxic therapies in advanced 

carcinoid.

Indication and dosing of somatostatin analogues

Refractory carcinoid syndrome is an unmet medical need. Carcinoid syndrome is caused by 

the secretion of serotonin and other bioactive amines into the systemic circulation and is 

manifested by flushing and diarrhea, fibrosis of the right-sided heart valves and intestinal 

mesentery. Currently available somatostatin analogs include octreotide and lanreotide and 

can ameliorate the symptoms of carcinoid syndrome. Over time, however, patients with the 

carcinoid syndrome may become refractory to somatostatin analogs. For this reason, NET 

clinicians often increase the dose and/or frequency of somatostatin analogs in attempt to 

control refractory carcinoid syndrome. Such an approach has anecdotally improved 
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symptoms although has never been tested in a rigorous and/or randomized fashion. The 

committee “Recommends” that somatostatin analogue doses could be escalated or interval 

shortened in an attempt to control these symptoms but note that no prospective data exist.

The PROMID trial also demonstrated antitumor efficacy of octreotide in advanced midgut 

carcinoid tumors.13 Despite this evidence in midgut tumors, there are no prospective data for 

the use of somatostatin analogues as antiproliferative agents in pancreatic NETs, though 

ongoing clinical trials are poised to answer this question.

Serum biomarkers in diagnosis and surveillance

Plasma chromogranin A (CgA) and 24-hour urinary 5-hydroxyindoleacetic acid (5-HIAA) 

levels can be elevated as surrogate markers of possible progression or response. 5-HIAA is 

not as useful in patients with foregut (bronchial, gastric) or hindgut (rectal) NETs or in most 

patients with pancreatic NETS which do not secrete serotonin. CgA is a 49-kDa protein that 

is contained in the neurosecretory vesicles of the NET cells and is commonly detected in the 

plasma of patients with endocrine neoplasms. Elevated plasma CgA levels have been 

associated with poor overall prognosis in patients with NETs.14 Additionally, early 

decreases may be associated with favorable treatment outcomes in some studies. The 

committee “Recommends” following CgA levels in patients with advanced disease in 

patients who have elevated CgA levels at diagnosis and “Considers” following CgA in 

resected disease.

Role of surgical debulking

Progression of liver metastases is the predominant cause of mortality in many NET patients. 

Median survivals of 24-128 months are reported with treatment.15-17 For this reason, hepatic 

resection, radiofrequency ablation, and hepatic arterial embolization have been used to 

control tumor burden. In those patients in whom all hepatic metastases seem to be 

resectable, and in whom no (or mild non-clinically significant) extrahepatic disease is 

observed, resection should be “Considered.”18-21 The lack of randomized data and selection 

bias may confound quantitative interpretation of reported results. Nevertheless, resection 

should be considered in carefully selected patients, particularly with functional tumors, 

where the tumors can be removed safely. Asymptomatic patients, in the setting of resectable 

disease, should also be “Considered” as candidates for surgical debulking.

In recent years we have witnessed many advances in NET trial design, conduct, and accrual 

– culminating in the FDA approval of two new biologic agents in this disease. There is 

ongoing research in biomarkers, imaging and novel agents. Below we present eight 

Consensus Tables summarizing available data and expert consensus in the field of NETs 

(Tables 2-9).
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Table 1
Controversial Topics

PANCREAS

–Use of octreotide for tumor control in patients with advanced pancreatic neuroendocrine tumors

–Indications for initiating targeted therapies or cytotoxic chemotherapy in patients with advanced pancreatic neuroendocrine tumors

MIDGUT

–Specific recommendations for dosing of octreotide LAR in refractory carcinoid syndrome

–Indications for initiating octreotide for tumor control in patients with advanced carcinoid tumors

–Dose escalation of octreotide for tumor control in patients with advanced carcinoid tumors

-Indications for right hemicolectomy in patients with appendiceal carcinoids with high risk features” which could be defined by size, infiltration 
into mesentery, located at base, and higher grade of tumor.

–Frequency of echocardiograms in functional midgut tumors

PHEOCHROMOCYTOMA

–Indications for systemic chemotherapy (CVD, temozolomide, or sunitinib) in patients with advanced pheochromocytoma/paraganglioma

SURGERY

-Role of surgical debulking in asymptomatic metastatic liver predominant NET patients

-Role of surgical debulking in patients where an R0 resection cannot be achieved

EMBOLIZATION

-In absence of randomized data, which modality (bland embolization, radioembolization, chemoembolization) should be employed?

ALL

–Use and frequency of chromogranin A in following patients on or off treatment

–Use of everolimus and sunitinib in non-pNET patients

–Use of somatostatin scintigraphy imaging to follow disease
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