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Background
Gastroenteropancreatic neuroendocrine 

neoplasms (GEP-NENs) are highly 
heterogeneous groups of a tumor, which 
capable of producing 5-HT metabolites or 
active peptide, such as glucagon, insulin, 
gastrin, corticosteroid etc. Sometimes they may 
present as relatively indolent, while sometimes 
as highly aggressive and rapidly metastasizing 
characteristics, especially in nonfunctional 
GEP-NENs neoplasm (NF-GEP-NEN) [1-
3]. The nonfunctioning and not be related to 
specific symptoms creates the early diagnosis of 
nonfunctional GEP-NENS challenge, reduces 
the chances of curative surgery, and decreases 
patient survival. This retrospective analysis 
aimed to analyze the data from our clinical center 
in 10 years, and concern the clinicopathological 
features, diagnostic methods, therapeutic 
methods and prognosis of NF-GEP-NEN.

Resources and Methods

 � Clincal information

73 patients (50 men, 23 women) who were 
pathologically diagnosed with NF-GEP-NEN 
and treated in Henan Cancer Hospital from 
July 2004 to March 2015 were collected. All 
cases underwent chest, abdomen and pelvic CT 
scans, and pathological analysis. IHC required 
as at least one diffuse or strong positive of 
regular Synaptophysin (Syn) detection and 
Chromogranin A (CgA). According to WHO 
2010 criteria for GEP-NEN, the cell proliferation 
index used the Ki-67 index, the grading of G1, 
G2 and G3 was less than or equal to 2%, 3-20% 
and greater than 20%, respectively. Tumors with 
mitotic rates of less than two under 10 HPF were 
classified as G1; those with rates from 2 to 20 in 
10 HPF were G2, and those with rates greater 

Gastroenteropancreatic neuroendocrine neoplasms (GEP-NENs) which originated from peptidergic neurons of the 
digestive tract and neuroendocrine cells constitute a rare and heterogeneous group of tumors with varied biology. 
Because of the concealment of symptoms in mostly nonfunctional GEP-NENs, the difficult early diagnosis challenging 
reduced the chances of curative surgery, and decreased patients’ survival. This study analyzed 73 patients diagnosed 
with nonfunctional GEP-NENs between July 2004 and May 2015, including the clinical characteristics, treatment outcome 
and survival of patients, which aimed to prepare a practical guide to be used in common clinical practice. SPSS 17.0 was 
use to analyze the statistical significance. The median age of the 73 patients was 58 years, 50 were men. 5 patients were 
classified as NEN G1 (n=5; 6.8%), 6 were G2 (n=6; 8.2%), 43 were neuroendocrine carcinoma (NEC) (n=43; 58.9%), and 19 
were MANEC (n=19; 26.0%). Most cases were diagnosed with III-IV tumors at presentation (n=42; 57.5%), although the 
majority of well-differentiated GEP-NENs (G1 and G2) were diagnosed with earlier stage I and II (n=7; 70%). Operation 
based on comprehensive treatment were performed in most patients (n=64; 87.7%), while the other 9 cases underwent 
radiotherapy or chemotherapy simply. The median follow-up period was 37 months. The overall 3-year and 5-year survival 
were 76.9% and 40.5%. In the univariate analysis, higher stage according to the AJCC/UICC classification (P<0.001), NEC 
(P=0.016), male (P<0.001), old age (P<0.001), location in gastric (P<0.001), and non-operative treatment (P=0.013) were 
associated with poorer prognosis. In standardized multivariate models, higher stage (P<0.001), and male (P=0.018) 
were independent risk factors for death. The most important factors affecting survival of patients with nonfunctional 
gastrointestinal pancreatic neuroendocrine neoplasm are sex and tumor stage.
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than 20 in 10 HPF were G3. If the grading of 
the Ki-67 index disagreed with the mitotic rate, 
the higher of the two priorities. Neuroendocrine 
carcinomas (NEC) including large cell NEC 
and small cell NEC had different shapes and 
sizes, and a moderate amount of cytoplasm, in 
which nuclear division was readily observed. 
The mixed adenoneuroendocrine carcinomas 
(MANEC) consisted of both adenocarcinoma 
and neuroendocrine carcinoma cells, and 
the proportion of each was need more than 
30 percent. The American Joint Committee 
on Cancer /Union for International Cancer 
Control (AJCC/UICC) developed the staging 
systems for GEP-NENs in 2009, based on 
the TNM scoring system (Tumor size, Lymph 
Nodes affected, Metastases). All patients have 
signed the consent to allow the use of their 
clinical data for research.

 � Treatment approaches 
Most patients underwent operation based 

on comprehensive treatment (n=64; 87.7%), 
and the other cases received chemotherapy 
simply (n=9, 12.3%). Among of the operation 
patients, 24 cases underwent the postoperative 
chemotherapy, while only one case received 
postoperative irradiation due to the invasion 
of surrounding tissues, who received IMRT 
on the pelvic by 50Gy/25f, and then the local 
tumor volume (rectal) by 60Gy/30f/6w. Most 
chemotherapy was primarily managed with the 
EP regimen consisting of cisplatin (DDP, 20 
mg/m2, days 1-5), etoposide (VP-16, 60-100 
mg/m2, days 1-5), repeated every 3-4 weeks.

 � Follow-up data and statistical 
method

Follow-up was long term by visits or calls in 
all cases. The overall survival time calculated 
from the day of diagnosis to the last follow-up 
or the time of death. Follow-up time ended 
at March 2015; the median follow-up was 
37 months. SPSS 17.0 was use to analyze the 
statistical significance. Kaplan-Meier was used to 

calculate survival rate, Log-rank for significant 
test of survival rate, Cox proportional hazards 
regression models for multivariate analysis with 
inspection level α=0.05.

Results
 � Clinical features  
Among the 73 cases enrolled in this study, the 

median age was 58 years old with a range from 
28 to 85 years old, 50 were man. Primary tumor 
sites: 37 stomach (50.7%), 23 pancreases (31.5), 
9 rectums (17.8%), 1 small intestine, 2 colon, 
1 appendix. First symptoms: 44 cases presented 
abdominal discomfort like pain or distention 
(60.3%), 7 difficulty swallowing or discomfort 
(9.6%), 11 hematemesis or melena (15.1%), 3 
malaise (4.1%), 2 hypoglycemia (2.7%), 3 stool 
change (4.1%), 2 physical findings (2.7%), 1 
lumbar back pain (1.4%). WHO classification: 
five patients were G1 (6.8%), six were G2 
(8.2 %), 43 were NEC (58.9%), and 19 were 
MANEC (26.0%). AJCC/UICC classification:  
stage I (15/73; 20.5%), stage II (16/73; 21.9%), 
stage III (31/73; 42.5%), stage IV (11/73; 
15.1%). 

 � Result of IHC
Among the 73 cases, Syn positive showed 

in 94.4% of patients, and CgA positive was 
66.7%. Syn and CgA detection double positive 
took a percentage of 61.1%. Expression of Syn 
and CgA in different pathological classified cases 
listed in TABLE 1.

 � Follow-up and prognosis
The data from all follow-up cases was collected. 

The median follow-up time for these patients was 
37 months, 9 patients still alive before the end 
of study. The median overall survival time was 
29 months, with a range from 4 to 104 months. 
3- and 5-year survival rates were 40.5% and 
19.8%, respectively (FIGURE 1). An analysis 
was performed on the sex, age, primary tumor 
site, histopathological grading, TNM stage, 

Table 1. Imunohistochemical results of NF-GEP-NEN in 73 cases
Projects Cases Syn + (%) CgA+ (%) Syn+ &CgA + (%)

Histopathological type
G1 5 100 80 80
G2 6 100 60 60

NEC 43 90.6 65.1 58.1
MANEC 19 100 68.4 68.4

Total 73 94.4 66.7 61.1

Note: G1: neuroendocrine tumors grade 1; G2: neuroendocrine tumors grade 2;
 NEC: neuroendocrine carcinoma; MANEC: mixed adenoneuroendocrine carcinoma
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treatment to identify the prognostic factors 
associated with survival. Univariate analysis 
confirmed female and young cases were present 
better prognosis; patients with tumor located 
in pancreas had a higher 3- and 5-year survival 
rate of 68.0% and 44.6%; and the early TNM 
stages better than the advanced stages (TABLE 
2). Compared to the intestinal origin, gastric 
origin cases had the worst prognosis (equal to 
16.770，P<0.001) (FIGURE 2). Based on 
pathological classification of NF-GEP-NEN,  
NET(G1 and G2), NEC, MANEC, 3-year and 
5-year survival rate were 87.5% and 50.0%, 
29.0% and 18.1%、40.6% and 10.2% (equal 
to 8.223，P=0.016) (FIGURE 3). Survival 
rate in patients with stage I-II were 65.0% 
and 25.9% respectively, significantly higher 
than those with stage III-IV (equal to 15.724
，P<0.001) (FIGURE 4). 3-year and 5-year 
survival rates of surgery alone had a survival 
rate of 51.8% and 29.1%, significantly higher 
than that received chemoradiotherapy (equal 
to 6.192，P=0.013) (FIGURE 5). 3-year and 

5-year survival rates of different pathological 
diameters listed in TABLE 2. According to the 
Cox hazard regression model, which removed 
the confounding factors, multivariate analysis 
showed the gender and TNM staging had an 
impact on the overall survival for NF-GEP-
NEN (TABLE 3).

Discussion
GEP-NEN is rare tumor and studies have 

revealed its rising morbidity in past 30 years 
[1,2,7], cases of NF-GEP-NEN in Henan 
Cancer Hospital increased from 19 in 2005-
2009 to 54 in 2010-2014, this increase could 
be attributed to the proper diagnosis more 
accurately with the modern medical technology.
All 73 NF-GEP-NEN patients including 
their disease location, clinical manifestation, 
pathological type, clinical staging and treatment 
were discussed in the study. According to the 
available research data, most NF-GEP-NEN 
originates from stomach, followed by pancreas 

FIGURE 1. Survival curve of NF-GEP-NEN in 73 
cases.

FIGURE 2. Survival curves of NF-GEP-NEN at 
different disease parts in 73 cases.

Table 2. Relationship between the clinical features and survival rates of NF-GEP-NEN in 73 cases.
Clinical characteristics Cases(%) Survival rate(%) 2χ P

3 years 5 years

Sex
Male 50(68.4) 21.3 8.1

15.001 <0.001
Female 23(31.6) 78.3 43.7

Age (year)
≥ 58 37(50.7) 17.2 0

21.129 <0.001
<58 36(49.3) 63.2 41.6

Tumor site
gastric 37(50.7) 16.2 5.4

16.774 <0.001pancreas 23(31.5) 68.0 44.6
intestinal tract 13(17.8) 57.5 17.3

TNM stage
I-II 29(39.7) 65.0 25.9

15.724 <0.001
III-IV 44(60.3) 21.8 21.8

Treatment 
method

Simple surgical 37(50.7) 51.8 29.1
6.192 0.013

Comprehensive 36(49.3) 28.4 8.5

Pathological 
type

G1 and G2 10(13.8) 87.5 50.0
8.223 0.016NEC 43(59.7) 29.0 18.1

MANEC 19(26.5) 40.6 10.2
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and rectum, while small intestine, colon 
and appendix are seldom, which presented 
discrepancy with some other data. Some study 
reported that within the Asian population, 
GEP-NEN mostly occurred in pancreas, while 
gastrointestinal-NEN mostly occurred in the 
rectum, followed by stomach and appendix, 
jejunum, and ileum took less than 3%, colon 
appeared to have the lowest morbidity [3-8]. 
According to a research report made by National 
Cancer Institute in 2008, in Northern America, 
rectum and ileum were common locations 
for NENs, with pancreas in third, but rarely 
located in stomach as reported. Henan Province 
is a high incidence of gastric cancer area. The 
possible reason is the poor eating habits, 
including eating moldy food, drinking, favorite 
salted and hot food, water and food in the high 

nitrite composition. Of course, do not rule out 
the genetic factors [9,10]. Most stomach NF-
NEN accidence maybe related to these reasons 
above, although there is no scientific evidence to 
support this hypothesis. Many previous studies 
have already elucidated the poor prognosis of 
NEC in the stomach [21,22], even some study 
confirmed that NEC, MANEC in stomach 
showed poorer outcome than gastric carcinomas 
with <10% neuroendocrine differentiation or 
without neuroendocrine morphology [23], 
which consistent with our study.

This data showed that most cases appeared 
with stomachache symptom first, followed by 
abdominal distension, swallowing discomfort, 
hematemesis etc. As in other studies, the 
clinical manifestations appeared no specificity 
and probably related to NF-NEN caused 
hormone shortage, but generally resulting from 
large tumor mass or metastasis [9,10]. Lack of 
specificity endangers its clinical diagnosis, which 
requiring further diagnosis with ultrasonography, 
CT scan and EUS for NF-GEP-NEN, while 
its final diagnosis still relied on tissue slices or 
surgical samples, including cellular morphology 
and IHC. Syn expression spreads widely in the 
cytoplasm of NEN cells, which appears diffuse 
positive. CgA also expresses in cytoplasm, but 
has a poor sensitivity. Syn has a higher sensitivity 
than CgA in diagnosing GFP-NET, but CgA 
has definite guiding significance in making 
prognostic judgment of GEP-NEN [11,12]. 

FIGURE 3. Survival curves of NF-GEP-NEN with 
different pathological subtypes in 73 cases.

FIGURE 4. Survival curves of NF-GEP-NEN with 
different TNM staging in 73 cases.

FIGURE 5. Survival curves 73 NF-GEP-NEN patients 
with different treatment.

Table 3. Multivariate analysis with Cox proportional hazards regression model.
Clinical parameter B SE Wald df Sig. Exp(B) 95.0% CI

Sex -1.007 0.427 5.567 1 0.018 0.365 0.158 0.843
Age -0.679 0.364 3.478 1 0.062 0.507 0.249 1.035

Treatment method 0.108 0.354 0.093 1 0.761 1.114 0.557 2.227
Pathological type 2.045 2 0.360

TNM stage -1.521 0.420 13.145 1 0.000 0.218 0.096 0.497
Tumor site 4.025 2 0.134
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Therefore, it is necessary to simultaneously Syn 
and CgA in making GEP-NET diagnosis. Cases 
in this group confirmed as neuroendocrine 
tumor by pathological characteristics, among the 
73 cases, Syn is positive in 94.4% of the cases, 
while of Syn and CgA together were positive in 
61.1% of the cases reported here.

Although there has various ways of treating 
GEP-NEN, most studies promoted surgery 
in the early stage [13-15]. Surgery alone 
presented a better prognosis than combined 
treatment in NF-GEP-NEN, which probably 
connected with the relatively early staging 
of cases who received surgery alone. As most 
GEP-NEN patients present distant metastasis 
at first visit, commonly liver and bone, which 
is nearly impossible for radical surgery, the 
best therapeutic model is multidisciplinary 
treatment, including chemotherapy, biotherapy, 
targeted therapy and radiotherapy all occupy a 
certain position, which reveals prominent effect 
in recent studies, making themselves candidates 
as standard first-line therapy [16]. In addition, 
some experts proved radionuclide therapy to 
be an effective way to improve the life span of 
patients [17]. Only one rectal NEN case received 
postoperative radiotherapy that is still alive now, 
survival time 25 months before the end of the 
follow-up. Due to the limited number of cases, 
radiotherapy is not included as contributory 
factor, therefore the effect and disease free 
survival rate of radiotherapy in treating NF-
GEP-NEN requires further investigations.

In our study, the 5-year overall survival 
was19.8%, which is substantially worse than 
other studies (5-year survival of 40%-60%) 
[18]. More malignant NEC were involved 

perhaps was the reason. The univariate survival 
analysis demonstrated worse prognosis with 
a higher stage, NEC, male, old, location in 
gastric and nonoperative treatment, confirming 
literature data on the association between the 
length of survival and both the extent of the 
disease at diagnosis and the histopathological 
type of the tumor [4,8,18]. In standardized 
multivariate models, high stage and male 
were the independent risk factors for poor 
outcome. According to Garcia-Carbonero 
et al, independent risk factors were grading 
and staging at diagnosis [19]. Other reports, 
including a summary of the Surveillance, 
Epidemiology, showed longer survival rates 
among women than among men, which is 
consistent with our study [20-23].

In conclusion, due to the lack of specific clinical 
manifestation, early diagnosis of NF-GEP-
NEN has a certain difficulty. Comprehensive 
imaging and IHC might support early diagnosis. 
Comprehensive treatment based on operation 
takes on an essential part in treating NF-
GEP-NEN, but the concrete treating method 
prolonging the disease free survival rate requires 
further research.

Conclusion
The most important factors affecting survival 

of patients with nonfunctional gastrointestinal 
pancreatic neuroendocrine neoplasm are sex and 
tumor stage. The analysis of single-center data 
improves identification of patients with poorer 
prognosis requiring a more aggressive approach.
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