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Yao and his colleagues retrospectively analyzed the epidemiology of and prognostic factors for NETs in patients identified from SEER data in an attempt to describe the prevalence and incidence. They observed a significant increase in the reported incidence of NETs over time. They also reported an increase in the age-adjusted incidence from 1.09 per 100,000 in 1973 to 5.25 per 100,000 in 2004. This may have been because of better classification of these tumors. In addition, the 29-year limited-duration prevalence in the United States was estimated at 103,312 cases, or 35/100,000.1



Yao et al also published a US population study using SEER database information from 1969 to 2003. These investigators examined the epidemiology, natural history, and prognostic factors for islet cell carcinoma. The annual incidence for 2000 to 2003 was .12 per 100,000 individuals. This translates to a yearly incidence of 362 cases (assuming a US population of 302 million).2





 1. Yao JC, Hassan M, Phan A, et al. One hundred years after “carcinoid”: epidemiology of and prognostic factors for neuroendocrine tumors in 35,825 cases in the United States. J Clin Oncol. 2008;26(18):3063-3072.

2. Yao JC, Eisner MP, Leary C, et al. Population-based study of islet cell carcinoma. Ann Surg Oncol. 2007;14(12):3492-3500.
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Studies of neuroendocrine neoplasms have concentrated on tumors of specific organ systems, such as the lung, pancreas or the gastrointestinal tract. Consequently, various classifications and nomenclature of NETs have arisen that use different terminology and criteria for grading and staging (see the following slide for the mostly commonly used staging systems). A number of these systems are now firmly established and are recognized by organizations responsible for standardizing terminology, such as the World Health Organization (WHO). There is no compelling clinical data favoring one system over another. Therefore, it has proven impractical to adopt a single, uniform system across all NETs. 



The most recent NANETS guidelines have, however, recognized that there are many common features that underlie the main classification systems and form the basis for grading and staging. These include the distinction of well-differentiated (low and intermediate-grade) from poorly differentiated (high grade) NETs and the significance of proliferative rate in prognostic assessments. The different systems also highlight that the extent of invasion into the organ of origin and involvement of nodes and distant sites are critical factors. The NANETS guidelines therefore recommend that these basic elements should be documented to allow greater reliability in pathologic reporting.1  



One of the main factors that has confused the situation and hindered the development of a single classification system, is the different terminology that has been adopted. For example, “carcinoid” was applied to most of the NETs by the WHO, and is still used in the official WHO classification of NETS of the lungs.2 Unfortunately, this term does not have synonymous meaning among clinicians and has received some criticism. Before exploring the common features among the various systems, it is therefore worth defining the main terminology that is used: tumor differentiation is the extent of resemblance to normal cellular counterpart; tumor grade is the degree of biologic aggressiveness; tumor stage is the extent of tumor spread.1



References

Klimstra DS, Modlin IR, Coppola D, Lloyd RV, Suster S. The pathologic classification of neuroendocrine tumors. A review of nomenclature, grading and staging systems. Pancreas. 2010;39(6):707-712. 

Travis WD. The concept of pulmonary neuroendocrine tumors. In: Travis WD, Brambilla E, Muller-Hermelink HK, Harris CC, eds. Pathology and Genetics of tumors of the Lung, Pleura, Thymus and Heart. Lyon, France: IARC Press; 2004:19Y20.
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NETS can be broadly subdivided into those with and those without a clinical syndrome and are termed “functional” or “nonfunctional” (NCCN ref).



Functionally active NETs present with clinical symptoms of excessive hormone release from the tumor cells (eg, insulinoma, gastrinoma, VIPoma, carcinoid tumors, etc) (NCCN ref)
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Fig. 1 Low power illustrating the conventional adenocarcinoma

occupying the superficial aspects of the tumor while the more solid,

sheet-like component is present in the deep aspects of the lesion

(H&E×50)

Fig. 3 The large cell neuroendocrine component consisted of large

polygonal to round cells with focal rosette formation (H&E×400)
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The NCCN guidelines categorize NETs differently than in the WHO classification scheme. Neuroendocrine tumors are classified pathologically in the NCCN guidelines based on the grade of differentiation into 3 broad categories: poorly differentiated, moderately differentiated, and well differentiated. The latter two categories are equivalent to the WHO classification of “well differentiated.” 



The NCCN guidelines divide NETs into the following categories and discuss recommended treatment for each: (1) carcinoid tumors; (2) islet cell tumors (pancreatic endocrine tumors); (3) neuroendocrine tumors of unknown primary; (4) adrenal gland tumors (including adrenal cortical tumors and incidentaloma); (5) pheochromocytoma/paraganglioma; (6) poorly differentiated (high-grade or anaplastic)/small-cell tumors; (7) multiple endocrine neoplasia type 1 (MEN 1),  which is associated with multiple tumors of the parathyroid, pituitary, and pancreatic glands, as well as with carcinoid tumors, adrenal tumors, multiple lipomas, and angiomas; and (8) multiple endocrine neoplasia type 2 (MEN 2), characterized by medullary thyroid cancer, pheochromocytoma, often bilateral, and hyperparathyroidism. 



In the 2009 update of the guidelines, the term “pancreatic endocrine tumor” was included to describe the islet cell category.
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NCCN. NCCN Clinical Practice Guidelines in Oncology™: neuroendocrine tumors: V.2.2010. http://www.nccn.org. Accessed July 21, 2010.
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Treatment approaches for both pancreatic NET and carcinoid tumors are similar in that their indolent behavior, histologic features, and the neuropeptide secretion result in characteristic clinical syndromes. Over the next few minutes, we will further describe the treatment for both primary and advanced disease based on the NCCN recommendations for pancreatic NETs.  



 Kulke MH. Gastrointestinal neuroendocrine tumors: a role for targeted therapies? Endocr Relat Cancer. 2007;14(2):207-216.
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