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Introduction

Neuroendocrine neoplasms (NENs) are a diverse group of 
tumors that derive from epithelial cells with neuroendocrine 
differentiation (1). According to an analysis of the National 
Cancer Institute’s Surveillance, Epidemiology and End 
Results (SEER) database, which is currently the largest 
epidemiological series, the incidence of NENs has risen 
substantially in the past 30 years (2). Gastroenteropancreatic 
(GEP)-NENs are a subset of NENs that arise from tissues 
throughout the gastrointestinal tract, which is the most 
commonly affected site (2,3). To date, many studies on 
GEP-NENs refer to western countries (2-5). However, for 

Asian populations (6), especially China, there is a paucity of 
large epidemiological studies of patients with this condition 
(7-10). For this reason, detailed data are needed for 
comprehensive knowledge of GEP-NENs in China. Based 
on the 13-year data of The Affiliated Hospital of Qingdao 
University, a retrospective study was carried out to explore 
the clinicopathological features and survival of GEP-NENs.

Patients and methods

A review of all the cases with histologically confirmed 
GEP-NENs was carried out in the medical record library 
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of The Affiliated Hospital of Qingdao University over a 
period of 13 years [2001-2013]. Clinical features, including 
age, gender, location, clinical symptoms, histopathological 
characteristics and outcomes, were collected. The cases 
were reclassified according to the WHO 2010 criteria (11). 
Follow-up data were obtained both via query system of 
social health insurance and by phone call, if available.

Overall survival (OS) was defined as the time from 
diagnosis to death or last follow-up in living patients. Data 
were entered and cleaned by using Epi-Info version.3.5.3 
and then were exported to SPSS 17.0 (SPSS Inc., Chicago, 
IL, USA). Descriptive analyses were applied to determine 
the patients’ baseline of clinicopathological characteristics. 
Kaplan-Meier survival curve was used to estimate the 
mean survival time or median survival time (if available). 
In univariate analysis, survival time was compared by Log-
rank test. Multivariate Cox-proportional hazard model 
was employed to identify predictors of survival outcomes. 
Hazard ratio (HR) with 95% confidence interval (95% 
CI) was computed, and P<0.05 (two-side) was considered 
statistically significant.

The study was approved by the Ethics Committee of 
The Affiliated Hospital of Qingdao University {with a 
reference number: 308 [2013]} and complied with the 
Declaration of Helsinki (6th revision, 2008). Patient records 
were anonymized and de-identified prior to analysis.

Results

Survival

The median follow-up time was 22 months (range, 1- 
157 months). Complete data accounted for 15.1% of the 

total. During the observation period, 28 deaths occurred. 
The median survival time was not reached during the 
observation period. The mean survival time was 121±8 months 
(95% CI: 106-136). The estimated 3- and 5-year survival 
rates were 84.0% and 81.9%, respectively (Figure 1).

Gender and age at diagnosis

Of 154 patients with GEP-NENs, 88 (57.1%) were men 
and 66 (42.9%) were women. The male to female ratio was 
1.33. Univariate analysis showed no significant difference 
in survival according to gender (χ2=2.692, P=0.101) (Table 1, 
Figure 2). The median age at diagnosis was 56 years (range, 
9-86 years). For 54 patients aged <50 years, the survival was 
significantly higher compared with that of 100 patients 
aged ≥50 years (χ2=9.647, P=0.002) (Table 1, Figure 3).

Primary tumor sites

The pancreas was the primary tumor site in 63 patients 
(40.9%), the large intestine (rectum plus colon) in 43 
(27.9%), and the stomach in 34 (22.1%). Among the 
nonpancreatic tumors, the rectum (35/91, 38.5%) and 
stomach (34/91, 37.4%) were the most frequent sites of 
origin. Details about tumor primary locations are listed in 
Table 2.

A trend toward longer survival for pancreatic NENs as 
compared to nonpancreatic NENs was found (χ2=16.309, 
P<0.001) (Table 1, Figure 4).

Clinical presentation

Nonfunctional tumors comprised the majority of GEP-
NENs (102/154, 66.2%), whereas functional tumors 
accounted for the remainder (52/154, 33.8%). Of the 
102 nonfunctional cases, abdominal pain was the most 
frequent symptom (49/102, 48.0%), which was not specific 
for the diagnosis. Other nonspecific symptoms were 
abdominal distension (16/102, 15.7%), gastrointestinal 
bleeding (12/102, 11.8%), jaundice (5/102, 4.9%), nausea 
or vomiting (4/102, 3.9%), and diarrhea (3/102, 2.9%). 
Incidental diagnosis occurred in 9/102 cases (8.8%), which 
were usually asymptomatic.

Of the 52 funct ional  cases ,  the most  frequent 
functionality was fasting hyperinsulinemic-hypoglycemia-
neuroglycopenia syndrome (46/52, 88.5%) induced by 
insulinoma primarily located in the pancreas. Carcinoid 
syndrome was the second most frequent functionality 

Figure 1 Overall survival curve of 154 cases.
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found in four cases, including three gastric NENs with 
liver metastases and one colonic NEN with pulmonary 
metastasis. No other hypersecretion-induced syndromes 
such as Zollinger-Ellison syndrome, Verner-Morrison 
syndrome, or glucagonoma syndrome were found.

Mean survival time was significantly different between 
functional and nonfunctional patients (χ2=14.159, P<0.001) 
(Table 1, Figure 5).

Tumor-node-metastasis characteristics

One hundred and thirty-three of 154 (86.4%) cases were 
available for analysis of tumor size. The median tumor 
diameter was 1.2 cm (range, 0.3-16.0 cm): 57 (42.9%) were 
<2 cm in diameter, 41 (30.8%) were 2-4 cm, and 35 (26.3%) 
were >4 cm.

T-staging of the primary tumor (81.2% cases available 
for analysis, 125/154) was classified according to the Union 

Table 1 Univariate analysis of each survival factor

Variables Case No.
Survival (month)

Mean 95% CI P Median

All patients 154 121 106-136 NR

Gender 0.101

Female 66 128 107-148 NR

Male 88 118 97-138 NR

Age (year) 0.002

<50 54 150 141-160 NR

≥50 100 87 69-106 75

Site <0.001

Non-pancreas 91 56 48-64 75

Pancreas 63 145 132-159 NR

Functionality <0.001

Functional 52 147 133-161 NR

Nonfunctional 102 87 59-114 75

Tumor size (cm) <0.001

<2 57 140 123-157 NR

2-4 41 119 89-150 NR

>4 35 83 56-110 NR

Lymphatic metastasis <0.001

Negative 109 131 116-147 NR

Positive 40 39 30-48 12

Distant metastasis <0.001

Negative 114 130 115-146 NR

Positive 16 19 11-26 20

Histopathological grading <0.001

G1 74 135 118-153 NR

G2 29 68 54-82 NR

G3 42 34 26-42 NR

Surgical intervention 133 <0.001

Curative 142 125 110-140 NR

Palliative 9 15 9-20 20

95% CI, 95% confidence interval; NR, not reached; G1, grade 1; G2, grade 2; G3, grade 3.
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for International Cancer Control (UICC) scheme (12). 
Tumor in situ accounted for 0.8% (1/125) of the cases, while 
T1, T2, T3 and T4 accounted for 44.8% (56/125), 18.4% 
(23/125), 12.8% (16/125) and 23.2% (29/125), respectively. 
As a result of the nonuniformity of the T-staging 
scheme (12) for different organs, tumor size (diameter) 
instead was applied to univariate analysis. Difference in 
mean survival time was significant between subgroups when 
divided by diameter (χ2=22.135, P<0.001) (Table 1, Figure 6).

One hundred and forty-nine of 154 (96.8%) cases were 
available for analysis of the regional lymph nodes. As for 
the N-staging according to the UICC scheme (12), N0 
accounted for 73.2% (109/149) of the cases, while N1, N2 

Figure 2 Overall survival curves by gender.

Figure 3 Overall survival curves by age at diagnosis. Figure 5 Overall survival curves by functionality.

Figure 4 Overall survival curves by primary tumor site.

Table 2 Sites of primary tumor

Organ of  

primary tumor

N (%)

Total Male Female

Pancreas 63 (40.9) 24 (38.1) 39 (61.9)

Large intestine 43 (27.9) 29 (67.4) 14 (32.6)

Rectum 35 (22.7)

Colon 8 (5.2)

Stomach 34 (22.1) 26 (76.5) 8 (23.5)

Small intestine 7 (4.5) 4 (57.1) 3 (42.9)

Biliary tract 4 (2.6) 3 (75.0) 1 (25.0)

Vater’s ampulla 2 (1.3) 1 (50.0) 1 (50.0)

Unknown 1 (0.6) 0 (0) 1 (100.0)
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Figure 6 Overall survival curves by tumor size.

Figure 7 Overall survival curves by status of lymphatic metastasis.

Figure 8 Overall survival curves by status of distant metastasis.

and N3 accounted for 22.1% (33/149), 3.4% (5/149) and 
1.3% (2/149), respectively. The number of metastatic nodes 
ranged from 1 to 8. The absence of lymph node metastases 
improved survival compared to those patients with lymph 
node metastasis with a mean survival time of 131 vs. 39 months 
(χ2=17.633, P<0.001) (Table 1, Figure 7).

Metastases were found in 16/154 (10.4%) patients at 
initial diagnosis. During follow-up, the number increased 
to 23 (14.9%). The most common site of distant metastases 
was liver (14/23, 60.9%), followed by lung (4/23, 17.4%), 
bone (3/23, 13.0%), and retroperitoneal lymph node (2/23, 
8.7%). Metastases in other organs were also observed in 
spermary, duodenum, pancreas, spleen, kidney and Virchow 
lymph node. Among the patients mentioned above, 
metastasis in multiple organs was a frequent event (12/23, 
52.2%). Furthermore, multiple metastases affecting the liver 
accounted for half of the multiple metastatic cases (6/12). 
The absence of metastases improved survival compared to 
those patients with metastases with a mean survival time of 
130 vs. 19 months (χ2=30.826, P<0.001) (Table 1, Figure 8).

Immunohistochemistry and histopathology grading

Immunohistochemical staining showed an 83.0% positive 
rate for chromogranin A and an 89.0% positive rate for 
synaptophysin. The Ki-67 index and mitotic rate were 
assessed in all of the patients to estimate their proliferative 
activities. According to the current WHO 2010 criteria (11), 
145/154 (94.2%) cases were available for analysis of grading. 
Among these, 51.0% were reclassified as NEN grade 1 (G1), 
while 20.0% were NEN grade 2 (G2), and 29.0% were 
NEC grade 3 (G3). The difference in survival among G1, 
G2 and G3 was significant (χ2=36.266, P<0.001) (Table 1, 
Figure 9).

Surgical intervention

After initial diagnosis, tumor removal was performed in 
151/154 (98.1%) patients, of which 142 (94.0%) were 
with curative intent and 9 (6.0%) were for palliative 
purpose. Radical resection was performed via laparotomy, 
laparoscopy or endoscopy, including endoscopic mucosal 
resection, endoscopic submucosal dissection, and 
endoscopic electroexcision. Overall, endoscopic excision 
was performed in 36/151 (23.8%) patients. As an alternative 
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to radical resection, palliative procedures were applied to 
patients with advanced malignant disease in order to obtain 
relief of obstruction, or debulking of tumor load. The mean 
survival time for these 142 patients with curative resection 
was higher compared with those with palliative treatment 
(χ2=14,441, P<0.001) (Table 1, Figure 10).

Multivariate analysis

Univariate analysis mentioned above showed significance for 
age at diagnosis, primary tumor site, status of functionality, 
tumor size, regional lymphatic metastasis, distant organ 
metastasis, histopathological grading, and treatment 

modality. Multivariate analysis of the above factors showed 
that tumor size, status of lymphatic metastasis, and distant 
organ metastasis were the most significant predictors of 
survival (Table 3).

Discussion

GEP-NENs account for the largest group of NENs (13). 
We confirmed that GEP-NENs comprise a heterogeneous 
group in relation to their primary locations. With a higher 
percentage of pancreatic NENs (40.9%), the distribution of 
tumor primary site in our study was not comparable to that 
in another Chinese referral center (14) or to studies from 

Figure 9 Overall survival curves by tumor grades. Figure 10 Overall survival curves by types of surgical intervention.

Table 3 Multivariate analysis of survival factors of GEP-NENs

Variables HR 95% CI P

Age at diagnosis (≥50 vs. <50 years) 4.478 0.763-26.266 0.097

Functionality (functional vs. unfunctional) 0.167 0.022-1.289 0.086

Primary site (nonpancreatic vs. pancreatic) 1.699 0.142-20.380 0.676

Histopathological grade 0.502

G2 vs. G1 0.831 0.046-14.928 0.900

G3 vs. G1 2.398 0.185-31.034 0.503

Tumor size, cm 0.003

2-4 vs. <2 1.152 0.161-8.244 0.888

>4 vs. <2 10.798 1.568-74.365 0.016

Lymphatic metastasis (positive vs. negative) 5.627 1.709-18.529 0.004

Distant metastasis (positive vs. negative) 8.457 2.441-29.295 0.001

GEP-NENs, gastroenteropancreatic neuroendocrine neoplasms; HR, hazard ratio; 95% CI, 95% confidence interval; G2, grade 2; 

G1, grade 1; G3, grade 3.
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other countries (6,15). Coincidentally, the pancreas was also 
found to be the most frequent primary organ in a study in 
Turkey (16). These disparities may be due to the referral 
bias, and suggest racial variation in carcinogenesis of GEP-
NEN. Therefore, a larger patient population is required for 
further investigation. In our cohort, the survival of patients 
with tumors localized in the pancreas was better than 
those with nonpancreatic tumors. In a previous study (17), 
pancreatic localization was significant in univariate analysis 
(P=0.0024). This is consistent with our data.

NENs can be classified into functional and nonfunctional 
tumors according to the presence or absence of symptoms 
associated with hormone overproduction (18). In accordance 
with earlier experience (19), the current study showed 
that nonspecific symptoms were evident in most of the 
nonfunctional cases, which may give rise to misdiagnosis. 
Abdominal pain was the most common presenting symptom 
in our cohort, which was consistent with previous reports 
(19,20). Our study demonstrated that insulinomas were 
the most common functional tumors in the pancreas, 
accounting for 73.0 % (46/63) of pancreatic NENs.

Patients with positive nodes (N1-3) accounted for 25.9% of 
the cases in our cohort. This differs from a previous study (21), 
in which up to 51.7% of all patients had lymph node 
metastasis. Despite all this, a radical approach with lymph 
node dissection seems mandatory in surgical treatment.

In our cohort, there was a lower rate of distant metastases 
at initial diagnosis (10.4%) compared with other studies 
(52.0-77.0%) (10,13,19). Coincidentally, the most common 
metastatic site was the liver, which is in agreement with 
other studies (10,13). It is accepted that full inspection of 
the liver, lungs and other organs with suspicious metastases 
should be recommended at the time of initial diagnosis, 
because multiple metastases may be present even though 
the primary site may be clinically silent.

The classification of NENs is still under debate. The 
WHO revised the nomenclature and classification of 
GEP-NENs in 2010 (11). Thereafter, China established 
its own classification system for GEP-NENs in 2011 (22). 
In our study, the cases were reclassified according to the 
above consensus. Overall, G1 tumors accounted for 51.0% 
of cases, followed by G3 (29.0%) and G2 (20.0%). This is 
comparable to another Chinese study (10). In a recently 
publicized series of patients with GEP-NENs in Italy (23), 
54.7% had G1 NENs, 31.5% G2 NENs and 19.1% G3 
NENs.

In the majority (94.0%) of patients, surgery was 
conducted with curative intent. The high rate of curative 

resection was attributed to the number of NENs localized in 
the pancreas and classified as benign. An increasing number 
of NENs in the gastrointestinal tract are treated successfully 
by a variety of endoscopic techniques. Candidate NENs for 
endoscopic procedure are localized and well-differentiated 
tumors with a low risk of metastasis (24). As an alternative 
to radical resection, palliative procedures are applied to 
patients with advanced malignant disease in order to obtain 
relief of obstruction or debulking of tumor load.

In prior studies, the 3- and 5-year survival rates in 
patients with GEP-NETs were 71.0% (16) and 45.0-
60.0% (2,5,25), respectively. In our study, prognosis was 
more favorable, with 3- and 5-year survival rates of 84.0% 
and 81.9%, respectively. Our results, however, may be 
overestimated due to insufficient follow-up in the context of 
a slow-growing disease with a high rate of late events.

In univariate analysis, a significant difference was 
observed for nearly all the variables except for gender. As 
observed by others, younger age, pancreatic location of 
primary tumor, presence of hormonal syndrome, smaller 
tumor, absence of lymphatic or distant metastases, lower 
histopathological grading, and curative treatment were 
determined as positive factors affecting the prognosis 
in our univariate analysis. However, in multivariate 
analysis, tumor size, and lymphatic and distant metastases 
became the independent prognostic factors, whereas 
age at diagnosis, primary tumor site, functionality, 
and histopathological grading became nonsignificant 
prognostic factors. This is different from other studies 
which demonstrated that difference in survival prognosis 
was significant among different grades. Other studies 
have shown that possible improvement in the prognostic 
capability of the G grading system may be achieved by 
modifying the Ki-67 cut-off value (26,27). Consequently, 
the tumor grade has a long way to become an independent 
prognostic factor and represents a useful tool to evaluate 
prognosis.

Conclusions

Our data provide further information on the clinicopathological 
features of GEP-NENs in China. This lays the groundwork 
for further characterization of GEP-NENs in the Asian 
population and worldwide. Additionally, this analysis 
identified some variables as independent prognostic 
factors for long-term survival, while raising discussion of 
modification to the G grading system. Further follow-up of 
this patient population will be conducted in the future.
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