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ABSTRACT 
Objective: To describe the clinical, pathological and survival characteristics of Turkish patients with gastroenteropancreatic
neuroendocrine neoplasms (GEP-NENs).
Study Design: Descriptive study.
Place and Duration of Study: Bezmialem Vakif University School of Medicine Hospital from April 2012 to September 2018.
Methodology: Sixty-one patients with GEP-NENs were analysed in retrospect for the clinical, pathological and survival charac-
teristics. The Kaplan-Meier method was used for survival analysis and the Log-rank test was performed to analyse the compari-
sons between the groups.
Results: Forty-five of the 61 GEP-NENs patients (73.8%) were neuroendocrine tumor (NET) and 26.2% of patients were neuroen-
docrine carcinoma (NEC). The mean age of patients was 55.5 ± 11.3 years. The most frequent localisation of tumors was
stomach (34.4%), and the most common symptom was abdominal pain (27.9%). The rate of distant metastases was 31.1% at
diagnosis and 63.9% of the patients were operated. The median follow-up period was 27 months. The rate of three-years overall
survival (OS) was 88.5% and the five-years OS rate was 86.9%. The variables that can significantly influence the OS rate were
high grade (grade 3; p= 0.005), Ki-67 proliferation index (Ki-67 >20%; p= 0.002) and distant metastases (p= 0.018).
Conclusion:  GEP-NENs  may  develop  anywhere  in  the  digestive  tract.  Approximately  one-third  of  the  patients  may  be
metastatic due to delay in diagnosis.
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INTRODUCTION

Neuroendocrine  neoplasms  (NENs)  are  uncommon  tumors
and have heterogeneous clinical behaviour.  NENs may occur
in different sites of the body. GEP-NENs, originating from the
gastrointestinal tract and pancreas, consist of more than half
of NENs.1,2 The incidence is about 3.65 - 4.7 per 100 000. The
incidence of NENs has been increasing over time, this rising
may be due to increased diagnosis on radiographic imaging
and common use of  endoscopy.3  Neuroendocrine cells  are
specialised cells capable of producing, storing and secreting
peptide and biogenic amines.
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If gastroenteropancreatic neuroendocrine tumors (GEP-NETs)
cause neuroendocrine syndromes due to overexpression of a
peptide-structured hormone, they are called as functional GEP-
NET. If they don't cause a clinical picture, they are called as non--
functional GEP-NET.4,5 Especially in non-functional cases, diag-
nosis can last up to 5 years. For this reason, 60% of patients are
inoperable when admitted to the hospital.6

The proliferative activity of tumor cells provides important prog-
nostic information in NENs. To this end, grading is performed
with the cell proliferation rate. Ki-67 cell proliferation index and
mitotic activity indicates the rate of proliferation. GEP-NENs
were categorised as well differentiated neuroendocrine tumors
(G1 and G2) and poorly differentiated neuroendocrine carci-
nomas (G3) in 2010 World Health Organization (WHO) classifi-
cation.7,8

The aim of the present study was to describe the clinicopatho-
logic and survival characteristics of patients with GEP-NEN.

METHODOLOGY
This retrospective descriptive  study was approved by the Clinical
Research  Ethics  Committee  of  Bezmialem  Vakif  University
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(approval  number:14/281,  dated  16.07.2019).  The  hospital
records of GEP-NENs patients were reviewed retrospectively. Clin-
ical, pathological and survival features of patients admitted to
Bezmialem Vakif  University  School  of  Medicine  Hospital,  from
April 2012 to September 2018 were analysed. Collected informa-
tion included clinical characteristics (age, sex, symptoms, and
location of tumors), pathological properties (grade, size, metas-
tases,  histopathology of  tumor),  the treatments and follow-up
process. GEP-NENs are pathologically diagnosed by the morpho-
logical and immunohistochemical features.

The pathologic diagnosis of GEP-NENs established in accordance
with  the  WHO  2010  classification.  Grading  was  depended  on
tumor  morphology  and  proliferative  activity.  According  to  the
Ki-67 index; Ki-67 index ≤2%, 3-20% and >20%  were grouped as
G1, G2 and G3, respectively. Similarly, according to mitotic rates;
tumors with mitotic rates <2, 2-20 and >20 in 10 high-power fields
were grouped as G1, G2, and G3, respectively. When the grading
of the Ki-67 index differed from that of the mitotic rate, cate-
gorised by high value. GEP-NENs were classified as well differenti-
ated neuroendocrine tumor (NET) (G1 and G2) or poorly differenti-
ated neuroendocrine carcinoma (NEC) (G3) according to WHO
2010 classification.

Various imaging methods were used to diagnosis and staging of
GEP-NENs, such as computed tomography (CT), magnetic reso-
nance imaging (MRI), endoscopy, endoscopic ultrasound (EUS)
and  positron  emission  tomography  (PET-CT,  using  with  18F-
FDG/68Ga Dotatate). Tomography is a frequently used imaging
modality. 18F-FDG PET/CT varies handy for staging especially in
poorly differentiated NENs. Whereas 68Ga Dotatate PET/CT was
performed on well and intermediate differentiated NENs. MRI is
used in diagnosis of pancreas and liver mass.

SPSS 20.0 for Windows (IBM Corporation. Armonk, NY, USA) was
used for statistical analyses. Quantitative data were expressed
as the amount or range. Qualitative data were expressed in a
name, symbol or number code. OS was defined as the interval
between diagnosis and death. İdentification of independent risk
factors for tumor metastasis was performed by Multivariate Cox
regression  analysis.  Kaplan-Meier  method  was  used  to  draw
survival plots, and Log-rank test was applied to compute differ-
ences  between  subgroups.  P-values  less  than  0.05  were
assumed as statistically significant.

RESULTS
The clinical and pathological features of the patients are shown in
Tables I and II. Among 61 patients, 25 (41%) were men and 36
(59%) were women; the ratio of female to male was 1.44. Age
ranged from 28 to 77 years and the mean age was 55.5 (±11.3)
years. The most frequent tumor localisation was the stomach
(34.4%), followed by the pancreas (21.3%), unknown primary
origin (11.5%), duodenum (8.2%), colon (4.9%), rectum (4.9%),
appendix  (4.9%)  and  other  sites  including  periampullary,
jejunum/ileum and cholecyst.  The vast  majority of  GEP-NENs
(96.7%)  was  non-functional;  the  other  two  patients  (3.3%)
presented symptoms of carcinoid syndrome such as flushing,
tachycardia, and hypertension. The 37.7% of the tumors were
grade 1, 36.1% grade 2 and 26.2% grade 3. At immunohistochem-

ical staining, the positive rates of synaptophysin, chromogranin,
and CD56 were 77%, 80.3%, and 24.6%, respectively.
Table I. Clinical features of the patients.

Parameter N (%)

Age Mean ± S.D 55.5 ± 11.3

Sex Female
Male

36 (59)
25 (41)

Symptoms

Abdominal pain
Nausea
Weight loss
Vomiting
Hypertension
Flushing-Tachycardia

17 (27.9)
 7 (11.5)
 4 (6.6)
  2 (3.3)
  2 (3.3)
  2 (3.3)

Functional status Non-functional
Functional

59 (96.7)
  2 (3.3)

Distant metastasis  23 (37.7)

Metastatic site
Liver
Lung
Lymph node
Bone

17 (27.9
 3 (4.9)

 7 (11.5)
 3 (4.9)

Table II. Pathological features of the patients.

Parameter N (%)

Tumor localisation
 

Stomach
Pancreas
Unknown primary origin
Duodenum
Colon
Rectum
Appendix
Periampullary
Jejunum-ileum
Cholecyst

21 (34.4)
13 (21.3)
 7 (11.5)
 5 (8.2)
 3 (4.9)
 3 (4.9)
 3 (4.9)
 2 (3.3)
 2 (3.3)
 2 (3.3)

Grade
 

G1
G2
G3

 23 (37.7)
 22 (36.1)
 16 (26.2)

Immunohistochemistry
(positivity rates)

Synaptophysin
Chromogranin
CD 56

47 (77)
49 (80.3)
15 (24.6)

The most common initial complaint was abdominal pain (27.9%),
followed by nausea (11.5%), weight loss (6.6%), abdominal disten-
tion (3.3%) and other symptoms. Three patients (4.9%) were diag-
nosed during a routine physical examination. Distant metastases
were found in 31.1% (19/61) of patients at initial diagnosis, but the
number  increased  to  37.7%  (23/61)  during  the  follow-up.
Although the most common metastasis occurs in the liver, there
were also patients with lymph node, lung and bone metastases.
Three tumors located in the pancreas were found by EUS-guided
fine-needle biopsy, while the tumors initially detected in the liver.

Thirty-nine patients (63.9%) were operated to curative intent.
Sixteen patients  received chemotherapy and the mostly  used
chemotherapeutic agents were cisplatin-etoposide. Six patients
treated with octreotide and four patients received lanreotide as
somatostatin analogues. Hepatic arterial chemoembolization and
radiofrequency ablation were used in two of the patients. One
patient underwent liver transplantation and one patient received
palliative radiotherapy (RT) to the liver.
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Figure 1. Overall survival curves stratified by stage (A), grade (B), metas-
tases (C), and Ki 67 (D).
 

Sixty-one patients were clinically followed for periods of 2-78
months.  The  median  survival  time  could  not  be  reached
because of the short follow-up time and small number of deaths
in patients with well-differentiated GEP-NET. Three-years OS
rate was  88.5%, and 5 years OS rate was 86.9%. The factors
that could significantly influence the OS high grade (grade 3; p =
0.005, Figure 1 A), distant metastasis (p = 0.018, Figure 1 B),
stage (p = 0.001, Figure 1 C) and Ki-67 proliferation index (Ki-67
>20%; p = 0.002, Figure 1 D). No statistically significant relation-
ship was found between age (p = 0.199), gender (p = 0.271),
tumor diameter (p = 0.089) and OS.

DISCUSSION

NENs tend to occur mostly in the gastrointestinal tract but they
may appear anywhere in the body.9 Overall, in terms of prog-
nostic factors, non-distant metastases, lower tumor grade and
Ki-67 proliferation were associated with better survival.  The
present retrospective study aim to assess the clinical, survival
and pathological characteristics of GEP-NENs patients in the
study centre.

It  was  found  that  the  most  frequent  localisation  was  the
stomach,  followed  by  the  pancreas,  and  duodenum.  In  a
Chinese  study,  the  most  common  site  was  stomach,  too.
Whereas, analysis from the Surveillance, Epidemiology, and
End of Results (SEER) database (n= 29664) detected that the
rectum was the highest frequent location of GEP-NENs.10 The
different distribution of GEP-NENs in some geographical regions
may be due to different reasons. The higher incidence in the
rectum may be due to the use of screening colonoscopy. Some-
times, small gastric NENs encountered during endoscopy may
not be considered malignant. In our study, only a few of cases
were in the colon. The rate of distant metastases was 37.7%.
This rate was higher than the United States and was close to
rates in Spain.11,12

GEP-NENs are divided into two groups according to whether
they are symptomatic. Functional tumors have symptomatic
and associated with overproduction of peptides and hormones.
Our study showed that GEP-NENs were mostly non-functional
tumors.  Diagnosis  in  non-functional  tumors  that  occult  is
usually later.

Even in metastatic patients, the primary treatment of the GEP--
NENs is surgical treatment to palliation and increase survival. If
possible, removal of both primary focus and metastasis is essen-
tial.13  Ablative  treatments,  such  as  radiofrequency  ablation
(RFA) or transarterial chemoembolisation, can be used to treat
liver metastasis. There are no randomised trials to investigate
the superiority of one ablative therapy over another.14 On the
other hand, poorly differentiated advanced stage GEP-NENs are
treated  with  chemotherapy.  The  most  frequently  used
chemotherapy in the treatment of GEP-NENs is cisplatin and
etoposide combination like small cell lung cancer treatment.15

The  treatment  recommendations  for  metastatic  low-grade
GEP-NETs as chemotherapy include streptozocin based regi-
mens  (streptozocin+fluorouracil/doxorubicin)  or  temozolo-
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mide with or without capecitabine.16-18 Somatostatin analogues
are especially useful in improving hormone-related symptoms.
Somatostatin  analogues,  such  as  lanreotide  and  octreotide,
significantly  prolonged  progression-free  survival  (PFS)  in
patients with well differentiated metastatic GEP-NETs.19,20 Also,
177Lu-Dotatate for midgut neuroendocrine tumors (NETTER-1)
has been resulted in markedly longer progression-free survival
than high-dose octreotide LAR in patients who had progressive
disease on somatostatin analogue.21

In this study, 39 patients had surgery, including radical and
palliative surgical treatment. RFA was applied to the liver of two
patients. We used cisplatin/carboplatin- etoposide in the first
line treatment for 10 neuroendocrine cancer patients, similar to
small  cell  lung  cancer  treatment.  Three  patients  with
metastatic  pancreas  NET  (PNET)  used  temozolomide  (40
mg/day). Four patients used capecitabine (1650 mg/m2/day).
Ten  patients  underwent  somatostatin  analogues.  After  the
NETTER-1 study published, three well-differentiated metastatic
midgut patients were given 177Lutecium treatment after progres-
sion with somatostatin analogues. All patients completed the
four cycles of 177Lutecium. Although one patient had progres-
sion at tenth months, two patients were continued as progres-
sion-free for 12 and 15 months. Two patients developed grade 1
hematological toxicity during 177Lutecium treatment.

A pancreatic NEC patient,  who had exhausted all  treatment
options,  had  right  upper  quadrant  pain  due  to  diffuse  liver
metastasis. Despite all  palliative interventions, the patient's
pain did not decrease. Although not in routine practice, we gave
palliative RT to the liver of the patient and there was a significant
decrease in the patient's symptoms. No liver toxicity related to
RT was observed.

Liver  transplantation  can  be  used  to  treat  patients  with
metastatic NETs in selected cases. Liver transplantation is a
choice  of  treatment  in  liver  metastatic  PNETs,  especially  in
symptomatic  patients  with  unresectable  metastasis.22  The
results  of  retrospective  European  Liver  Transplant  Registry
study of 213 cases undergoing liver transplantation for NETs
between 1982 and 2009 were reported in 2013 by Le Traut et al.
This study found that the overall survival reaches 80% if the
patient selection is done with strict criteria.23 In this study, liver
transplantation was performed for one patient after everolimus
treatment. Here, patient with grade 2 PNET metastatic to the
liver at presentation were treated with a defined strategy. After
a short term everolimus therapy, the resection to pancreatic
primary and liver transplantation were successfully performed
in September 2015. The patient had a living donor-liver trans-
plantation from his wife, and resection of the pancreatic primary
at the same surgical session was conducted. The patient was
still alive without progression and had been in a good health for
27 months. Everolimus efficacy data comes from the phase 3
randomised Radıant-3 trial, which everolimus demonstrated a
significant prolonged PFS compared to best supportive care.24

This study has some limitations. First, the follow-up period of
this study was not enough to reach the median survival time.

This may be due to short follow-up time and to the fact of slow
growth rate of the NENs. Second, the number of patients was
low for a comprehensive evaluation.

CONCLUSION

GEP-NENs may develop anywhere in the gastrointestinal tract.
Most of the patients have non-functional tumors; and the fact
that approximately one-third of the patients have metastatic
may be due to delay in diagnosis. These results about GEP-NETs
will increase the knowledge of physicians and result in earlier
diagnosis of the disease.
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