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Abstract

Neuroendocrine tumors (NETs) are a rare and heterogeneous group of malignancies most commonly found in the gastrointestinal system.
In this study, we examined the epidemiology of NETs in an Iranian population. The incident NET cases diagnosed between January 1, 2009
and December 31, 2014 were collected from databases of three hospitals in Tehran (Shoada-e-Tajrish Hospital, Imam Hossein Hospital
and Pars Hospital). A total of 291 cases with NET diagnosis were identified. The most common NET location was gastrointestinal (71.4%),
followed by Bronchopulmonary (7.2%) and Genitourinary (7.2%). The total number of identified NETs in our study increased from 25 cases
in 2009 to 66 cases in 2014. In conclusion, our data suggests that the incidence of NETs is increasing slowly. Thus, etiologic studies for

NETs are needed to help plan future preventive strategies.
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Introduction
euroendocrine tumors (NETS) are rare malignancies of the
N neuroendocrine system, which are defined as epithelial
neoplasms  with predominant neuroendocrine
differentiation.t? Due to their heterogeneity, neuroendocrine
neoplasms do not have a single unified system of nomenclature,
grading or staging and despite their identification more than a
century ago, the first World Healthcare Organization (WHO)
classification of NETs was not established until 1980.2 Many
neuroendocrine neoplasms have been traditionally called
“carcinoids,” but this term does not accurately reflect their variable
biology, histologic differentiation, and secretory potential.* NETs
aregenerally knownas slowly growing tumors, with approximately
4-5 years from the onset of symptoms to diagnosis.® These tumors
may secrete specific peptide hormones or bio-amines such as
insulin, glucagon, somatostatin, VIP (vasoactive intestinal
peptide), serotonin, and gastrin some of which may cause clinical
symptoms (also known as “functioning” NET). Because these
cancers arise across the diffuse neuroendocrine system, NETs
may develop at any site, but the most common sites are the
gastrointestinal tract and the bronchopulmonary tree.®° They can
also originate in other areas, including the pancreas, larynx,
ovaries, thyroid, pituitary, and adrenal glands.™*
Neuroendocrine tumors account for only 0.5% of all

Authors’ affiliations: ‘Department of Radiation Oncology, Shohada-e-Tajrish
Hospital, Faculty of Medicine, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. 2Faculty of Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran. Student Research Committee, Faculty of Medicine,
Shahid Beheshti University of Medical Sciences, Tehran, Iran. “Department of
pathology, Shohada-e-Tajrish Hospital, Faculty of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran.

*Corresponding author and reprints: Sam Alahyari, Faculty of Medicine,
Shahid Beheshti University of Medical Sciences, Tehran, Iran. P.O. Box:
1417613151, Tehran, Iran. Tel: (+98)9124335985, E-mail: Sam.alayari.md@
gmail.com

Accepted for publication: 20 September 2017

652 Archives of Iranian Medicine, \olume 20, Number 10, October 2017

malignancies and their incidence rate is below 1.4 cases per
100,000 persons.’? The lowest incidence has been reported in
Italy,’*1* and the highest in the USA, especially among African-
Americans.’? According to several reports, the incidence of NETs
has been rising in the last decades.”*!>%¢ This might be due to
greater awareness of the disease, improved diagnostic tools or a
change in definition of NETSs.

Despite the racial difference in the incidence of NETSs, there is a
paucity of data to describe the epidemiology of NETs in Iran. In
the present study, population-based data from three large hospitals
are used to describe epidemiologic features of NETs in an Iranian
population from 2009 to 2015.

Material and Methods

The frequency of NET cases diagnosed between January 1,
2009 and December 31, 2014 and total number of samples were
collected from databases of Shoada-e-Tajrish Hospital, Imam
Hossein Hospital and Pars Hospital by a physician. All collected
data were reviewed by an oncologist. Shoada-e-Tajrish Hospital
and Imam Hossein Hospital are both referral public hospitals and
Pars is a private hospital.

Carcinoid tumors of uncertain malignant potential,
enterochromaffin cell carcinoid, enterochromaffin-like cell tumors,
gobletcell carcinoid, tubular carcinoid, neuroendocrine carcinoma,
atypical carcinoid, islet cell tumors, insulinoma, glucagonoma,
gastrinoma, VIPoma, somatostatinoma, enteroglucagonoma, and
mixed islet cell and exocrine adenocarcinoma were included. For
immunohistochemical analysis, Chromogranin, Synaptophysin,
CD356 or CD57 were used to confirm diagnosis.!” Information on
tumor site was obtained from pathologic reports. Pathologic data
of Imam Hossein hospital specimens was not available for 2010
through 2011.
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Table 1. Frequency and Distribution of NETs by Year and Site.

2009 2010 2011 2012 2013 2014

Site IH P SH P SH P SH IH P SH IH P SH IH P SH
Gl (n) 3 14 3 22 12 28 14 5 20 2 8 23 8 15 23 8
GU (n) 0 0 0 0 5 3 3 0 1 2 0 1 3 1 1 1
BP (n) 1 1 0 4 0 0 0 1 2 0 0 2 2 1 7 0
UKO (n) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Endocrine (n) 0 0 0 0 0 0 0 0 0 4 0 1 1 0 0 1
Total (n) 4 15 3 26 17 31 17 6 23 7 8 27 14 17 31 10
Gl = gastrointestinal; GU = genitourinary; BP = bronchopulmonary; UK = unknown origin; IH = Imam Hossein Hospital; P = Pars Hospital; SH= Shohada-
e-Tajrish Hospital

Results

Between January 1, 2011 and December 31, 2014, a total of
291 cases with NET diagnosis were identified. The frequencies
of NETSs, and percentages of total NETSs registered are shown in
Figure 1. The most common NET location was gastrointestinal
(208 cases, 71.4%), followed by Bronchopulmonary (21 cases,
7.2%) and Genitourinary (21 cases,7.2% ). It is of note that in
11.6% (24 cases) of patients presenting with metastases the
primary site remained unknown.

The trends presented in Figure 1 indicate an increase of total
NETs in 2014 compared with 2009. The total number of identified
NETs in our study increased from 25 cases in 2009 to 66 cases
in 2015 (Figure 1A and Table 1). This increase was further
confirmed by dividing the total number of NETs by total number
of pathology samples for each year. The incidence of all of the

more common NETSs appears to be increasing and is most evident
for gastrointestinal NETs (Figure 1B). As data from Imam Hossein
Hospital were missing for 2010 through 2011, we omitted those
years from Figure 1.

Discussion

To the best of our knowledge, this is the first study describing
the epidemiologic features of neuroendocrine tumors in an Iranian
population. Using three data from large hospitals, we observed
that the frequency of NETs in Tehran increased steadily from
2009 to 2014. This increase was further confirmed by comparing
the proportion of NETs and total number of samples for each year.
A comprehensive survey performed by Modlin et al. on 13,715
carcinoid tumors from 1973 to 1999 using data from the US
Surveillance, Epidemiology, and End Results (SEER) program of
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Figure 1. Incidence of neuroendocrine tumors (NETs) in three hospitals in Tehran, 2009-2015. (A) Total number of NETs by year. (B) Total
number of NETs divided by Total number of samples for each year. (C) Frequency of neuroendocrine tumors (NETs) over time, by site
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the National Cancer Institute (US), demonstrated an increasing
incidence of NETs over 25 years.’? In another study by Yao et
al. based on the Norwegian Registry of Cancer (NRC) date, the
incidence rate of NETSs increased from 1.09 per 100,000 in 1973
to 3.31 and 5.25 per 100,000 in 1993 and 2004, respectively.(7)
Similar results have been observed by others.58°1° Possible reasons
for this rise include increasing use of immunohistochemistry in
diagnostic pathology, improvements in diagnostic imaging,
particularly computed tomography and gastrointestinal endoscopy
leading to the incidental finding of asymptomatic NETs, and an
actual increase in NET incidence.

While there seems to be an overall rise in the incidence rates
of NETSs, this increase differed by body sites. In our analysis, we
found that the fastest rise in the frequency of NETs pertained to
bronchopulmonary and gastrointestinal tumors which is similar to
results reported in US and Australian populations.”® It is not clear
why the rise in the incidence rate of NETs occurs faster for certain
body sites, but some reports have proposed increase in common
risk factors, such as tobacco smoking as the primary cause.® Other
reasons such as increasing use of diagnostic imaging techniques
like abdominal sonography might also explain this observation.

The distribution of NETs by site in this study was similar
to those reported for other populations. Gastrointestinal and
bronchopulmonary are reported as the main sites of NET in
Norway (50% and 21%),(9) US Whites (50% and 21%),’
African Americans (50% and 21%),” Taiwan (49.4% and 20%
),%® Australia (47.6% and 25.9%)® and Turkey (56% and 19%).1
The distribution of NETs can be explained by the fact that these
tumors derive from enterochromaffin cells and their frequency
of occurrence correlates with the site-density of neuroendocrine
cells. Hence, most of the NETs arise from the gastrointestinal
tract,” which is the largest endocrine organ in the body, or the
bronchopulmonary system, which contains a high density of
Kultschitzky cells in the respiratory epithelium.?

The main limitation of this study is that it relies on pathology
report of three hospitals which may not reflect the true
epidemiologic features of NETs in the Iranian population.
Furthermore, a limitation of data from retrospective studies is that
probably not all tumors are collected and some types of tumors
are not properly described in pathology reports, which could have
led to an underestimation of the actual incidence —an issue for all
previous studies, as well.

In conclusion, our data suggests that the incidence of NETSs is
increasing slowly. Thus, further observations in larger studies are
needed to evaluate the real incidence trend and to detect changes
in prognosis of NETSs to help plan future preventive strategies.
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