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Abstract
BACKGROUND
Poorly differentiated gastric neuroendocrine neoplasms (PDGNENs) include gastric neuroendocrine carcinoma (NEC) and mixed adenoneuroendocrine carcinoma, which are highly malignant and rare tumors, and their incidence has increased over the past few decades. However, the clinicopathological features and outcomes of patients with PDGNENs have not been completely elucidated.

AIM
To investigate the clinicopathological characteristics and prognostic factors of patients with PDGNENs.

METHODS
The data from seven centers in China from March 2007 to November 2019 were analyzed retrospectively.

RESULTS
Among the 232 patients with PDGNENs, 191 (82.3%) were male, with an average age of 62.83 ± 9.11 years. One hundred and thirteen (49.34%) of 229 patients had a stage III disease and 86 (37.55%) had stage IV disease. Three (1.58%) of 190 patients had no clinical symptoms, while 187 (98.42%) patients presented clinical symptoms. The tumors were mainly (89.17%) solitary and located in the upper third of the stomach (cardia and fundus of stomach: 115/215, 53.49%). Most lesions were ulcers (157/232, 67.67%), with an average diameter of 4.66 ± 2.77 cm. In terms of tumor invasion, the majority of tumors invaded the serosa (116/198, 58.58%). The median survival time of the 232 patients was 13.50 mo (7, 31 mo), and the overall 1-year, 3-year, and 5-year survival rates were 49%, 19%, and 5%, respectively. According to univariate analysis, tumor number, tumor diameter, gastric invasion status, American Joint Committee on Cancer (AJCC) stage, and distant metastasis status were prognostic factors for patients with PDGNENs. Multivariate analysis showed that tumor number, tumor diameter, AJCC stage, and distant metastasis status were independent prognostic factors for patients with PDGNENs.

CONCLUSION
The overall prognosis of patients with PDGNENs is poor. The outcomes of patients with a tumor diameter > 5 cm, multiple tumors, and stage IV tumors are worse than those of other patients.
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Core Tip: Most patients with poorly differentiated gastric neuroendocrine neoplasms (PDGNENs) present with lymph node metastasis or distant metastasis at the time of diagnosis, and the 5-year overall survival rate of patients with PDGNENs is only 5%. The malignancy of PDGNENs is very high, and the onset is relatively unclear. Routine gastroscopy may help detect PDGNENs as early as possible. Patients with a tumor diameter > 5 cm, multiple tumors, and with American Joint Committee on Cancer stage III or IV have a poor prognosis
INTRODUCTION
Gastric neuroendocrine neoplasms (G-NENs) are a group of heterogeneous and rare malignant tumors originating from peptidergic neurons and neuroendocrine cells. Neuroendocrine neoplasms can occur throughout the body, such as in the gastrointestinal tract, pancreas, liver and gallbladder, thymus, and lung, but the gastrointestinal tract is the most commonly affected site[1]. According to the Surveillance, Epidemiology, and End Results report, the incidence of G-NENs has increased 15-fold in recent decades and reached 4.85/1000000 in 2014, mainly due to the wide application of gastroscopy and the improvement of pathological diagnosis techniques[2,3]. The incidence of poorly differentiated gastric neuroendocrine neoplasms (PDGNENs) is approximately 1/1000000 people, accounting for 16.4% of G-NENs, while the incidence of other tumors in the stomach shows a decreasing trend compared with G-NENs[4].
PDGNENs are divided into functional and nonfunctional tumors according to whether the tumor secretes active hormones and causes characteristic clinical manifestations, and the most common clinical tumors are nonfunctional tumors. The clinical symptoms of nonfunctional PDGNENs lack specificity, and early diagnosis is difficult. Generally, the clinical symptoms are caused by the tumor size or metastasis, mainly including abdominal pain and abdominal distension. Few functional PDGNENs secrete bioactive amines that cause carcinoid syndrome, including skin flushing, diarrhea, wheezing, etc. PDGNENs have a worse prognosis than neuroendocrine tumors (NETs), and tumor diameter, stage, location, and treatment are significantly correlated with the prognosis[4]. The 5-year survival rate of patients with well-differentiated G-NENs presenting with distant metastases may reach 35%, while the 5-year survival rate of patients with PDGNENs accompanied by distant metastasis is only 4%[5].
Relatively few large-cohort studies have assessed PDGNENs and limited data is available on their clinicopathological features and outcomes. Therefore, we collected the data of 232 patients with PDGNENs from multiple centers in China and analyzed the clinicopathological characteristics and prognostic factors of these patients, aiming to provide a reference for clinical work on PDGNENs.

MATERIALS AND METHODS
Patient selection
From March 2007 to November 2019, a total of 232 patients with PDGNENs from seven centers in China were enrolled (China-Japan Friendship Hospital, n = 71; Sun Yat-Sen University Cancer Center, n = 54; The Fourth Affiliated Hospital of Hebei Medical University, n = 49; The First Affiliated Hospital Sun Yat-Sen University, n = 39; Fudan University Shanghai Cancer Center, n = 10; The Fifth Medical Center of the PLA General Hospital, n = 8; and Yunnan Tumor Hospital, n = 1). The inclusion criteria were as follows: (1) All patients were confirmed to have neuroendocrine carcinoma (NEC) or mixed adenoneuroendocrine carcinoma (MANEC) based on pathology; (2) the clinical data of the patients were relatively complete; (3) the patients underwent regular follow-up; and (4) the patients had no other tumors. This study was conducted in accordance with the provisions of the Declaration of Helsinki and approved by the Clinical Research Ethics Committee of China-Japan Friendship Hospital (No. 2019-24-K18-1).

Tumor grade and stage
The pathological grading standard used in this study adopted the 2019 World Health Organization classification and grading criteria for gastrointestinal pancreatic neuroendocrine tumors[6] and updated the pathological classification and grading of gastroenteropancreatic neuroendocrine tumors. Well-differentiated gastric neuroendocrine tumors were classified into three types. NEC was no longer graded and was divided into only two subtypes: Large cell NEC (LCNEC) and small cell NEC (SCNEC). In addition, MANEC has also been replaced by mixed neuroendocrine and nonneuroendocrine tumors (MiNENs), which contain a wider range of contents. Most of the NEN components in MiNEN are NEC and may also be NETs; in addition to adenocarcinoma, other components, such as squamous cell carcinoma, may also occur in non-NEN components, but each component must account for more than 30% and be classified when reporting[7]. The 8th edition gastric cancer tumor-node-metastasis staging system was used for staging[8].

Follow-up
The patients were followed regularly by an outpatient review, inpatient medical record review, and telephone interview. The starting point was the time when the patient’s histopathology yielded a diagnosis of PDGNENs. The end point of the follow-up was the time of death.

Statistical methods
Measurement data are presented as the mean ± SD, and the follow-up time is reported as the median (interquartile range). Count data are presented as numbers of cases (percentages). The Kaplan-Meier method was used for the survival analysis, and comparisons were performed using the log-rank test. Multivariable survival analyses were also performed to exclude dependent variables using Cox proportional hazards regression models. When the two-tailed P value was less than 0.05, the difference was considered statistically significant. Data were analyzed using SPSS 25.0 statistical analysis software (IBM, Chicago, IL, United States).

RESULTS
Clinicopathological characteristics
Among the 232 patients with PDGNENs, 191 (82.3%) were male, with an average age of 62.83 years (range: 30-85 years), and the elderly accounted for 65.5% of the patients (Table 1). The average diameter of the tumor was 4.66 ± 2.77 cm, and the lesions mainly invaded the serosa (116/198, 58.58%). The lymph nodes were positive in 175 (79.78%) of 225 patients, and 86 (37.39%) of 230 patients  exhibited distant metastases. In addition, 113 (49.34%) patients presented with a stage II disease and 86 (37.55%) presented with stage IV disease. In terms of endoscopic performance, most of the tumors were mainly located in the cardia (65/215, 30.23%). The majority of tumors were solitary (215/219, 89.17%). In addition, the lesions were mainly ulcers (157/232, 67.67%). Typical gastroscopic findings are shown in Figure 1.
The pathological classification of 232 patients was G3. Of these patients, 41 had LCNEC (17.67%) (Figure 2), 26 had SCNEC (12.21%) (Figure 3), and 38 had MANEC (16.38%) (Figure 4); the subtype was not reported for 127 (54.74%) patients. The average Ki-67 index was 65.34% (Table 1).
The clinical symptoms of 190 patients were recorded. One hundred and eighty-seven (98.42%) patients experienced symptoms, while three (1.58%) patients had no clinical symptoms. The main symptoms were abdominal pain (105/190, 55.26%), abdominal distension (67/190, 35.26%), weight loss (41/190, 21.58%), poor appetite (38/190, 20.00%), and gastrointestinal bleeding (31/190, 16.32%) (Figure 5).

Treatment
Among the 232 patients with PDGNENs, 86 (37.07%) were treated by surgery, 40 (17.24%) were treated with chemotherapy, 92 (38.79%) were treated by surgery plus chemotherapy, and 14 (6.03%) were treated with other treatments (somatostatin analogs, targeted therapy, immunotherapy, traditional Chinese medicine treatment, etc.). One hundred and forty-three patients had no distant metastasis or resectable tumors (tumor stage I: 5 cases; stage II: 25 cases; and stage III: 113 cases), of whom 75 were treated by surgery, 6 were treated by chemotherapy, 55 were treated by surgery combined with chemotherapy, and 7 were treated with other treatments. This study analyzed patients without distant metastases and found that the median survival time of the surgery alone group was 18 mo, while the median survival time of the chemotherapy alone group was 11 mo and that of the surgery combined with chemotherapy group was 23 mo (P < 0.001) (Figure 6).

Follow-up and outcomes
With a median follow-up time of 13.50 mo (range, 7-31 mo), the overall 1-year, 3-year, and 5-year survival rates were 47%, 15%, and 5%, respectively. The median survival time was 14 mo. The univariate analysis showed that tumor number, tumor diameter, gastric invasion status, American Joint Committee on Cancer (AJCC) stage, and distant metastasis status were correlated with the prognosis (log-rank test P < 0.05; Table 1), while age, sex, lymph node metastasis, pathological type, Ki-67 index, and tumor site were not related to the prognosis (log-rank test P > 0.05; Table 1 and Figure 6). In the multivariate analysis, the tumor number {multiple vs solitary, hazard ratio (HR) [95% confidence interval (CI)]: 3.89 (1.66-9.11), P < 0.001}, tumor diameter [5 cm vs 0-5 cm, HR (95%CI): 1.56 (1.01-2.41), P = 0.04], tumor stage [IV vs I, HR (95%CI): 5.98 (1.78-20.60), P < 0.001; III vs I, HR (95%CI): 3.582 (1.07-11.88), P = 0.03], and distant metastasis status [yes vs no, HR (95%CI): 2.16 (1.41-3.31), P < 0.001] were independent risk factors affecting the prognosis (Table 2). The overall 1-year, 3-year, and 5-year survival rates of the 232 patients with PDGNENs are shown in Table 3.

DISCUSSION
PDGNENs are rare tumors that are highly malignant, accounting for 6.9% of gastroenteropancreatic neuroendocrine tumors and 0.3%-1.8% of all malignant gastric tumors[9,10]. According to the Korean literature, PDGNENs account for 2.84% of all NENs and 40% of G-NENs[11]. In this article, the male-to-female ratio reached 4.66:1, and significantly more male patients were identified than female patients. Kim et al[12] reported that among 63 patients with G-NECs, 48 were male and 15 were female. Other studies[13-15] have indicated that G-NECs have a sex bias favoring males, but the reason has not been clarified.
PDGNENs are mostly nonfunctional and often detected incidentally. Among the 232 patients with PDGNENs analyzed in our study, all patients had nonfunctional lesions. The main symptoms were similar to those reported in several other studies[15-17]. Early PDGNENs are asymptomatic or have no specific symptoms, such as anemia, abdominal pain, and dyspepsia, and they are unintentionally identified through routine upper gastrointestinal endoscopy. Indeed, regular upper gastrointestinal endoscopy is important and can help to detect PDGNENs, especially in patients with early-stage disease. Advanced PDGNENs are easily detected, mainly because patients show tumor-related features, such as obstruction, bleeding, weight loss, and pain due to infiltration or distant metastasis[16].
Most patients with PDGNENs exhibit advanced tumors at the time of diagnosis, and patients with advanced tumors have worse outcomes than those with early-stage tumors. In our study, the majority of patients had advanced stage tumors at the time of diagnosis; 199 (85.78%) patients exhibited lymph node metastasis or distant metastasis, and these values are similar to those of several other studies[18]. Additionally, the survival analysis showed significant differences between patients with stages I-IV. The median survival time of patients with stage I disease was 88 mo, while that of stage IV patients was only 11 mo, and the 3-year overall survival rates were 100% and 11%, respectively. Patients with PDGNENs often benefit if the disease is detected at an early stage. Ishida et al[18] reported that the 5-year survival rates of 51 patients with stage I, II, III, or IV G-NECs were 66.7%, 49.3%, 64.3%, and 7.7%, respectively. Tierney et al[19] found that the median survival times of patients with stages I-II, III, and IV tumors were 40 mo, 31 mo, and 6 mo, respectively[19]. Furthermore, our study suggested that distant metastasis is an independent prognostic factor, which is consistent with relevant reports[18-21].
Tumor diameter may be relevant to the outcomes in our study. According to the study conducted by Liang et al[20], a gastric neuroendocrine tumor diameter greater than 4.2 cm was a poor prognostic factor for patients. Fang et al[22] analyzed 156 patients with G-NECs. Univariate analysis revealed a significant difference between patients with a tumor diameter less than 4.5 cm and those with a tumor diameter greater than 4.5 cm, and the 5-year survival rates were 57.9% and 29.3%, respectively. Our data suggest that a tumor diameter greater than 5 cm was a risk factor affecting the prognosis. In clinical practice, the tumor diameter of PDGNENs may be useful to predict the outcome, and patients with a tumor diameter greater than 5 cm should receive more attention.
Tumor site may also be related to the prognosis. In our study, PDGNENs were mainly located in the upper third of the stomach (total: 53.95%), while only 27 (12.56%) PDGNENs were found in the antrum. The values are similar to those of other reports[23-25]. In addition, our data showed a longer median survival time of patients with lesions in the cardia (15.97 mo) and fundus of the stomach (20.00 mo) than that of patients with lesions in the gastric antrum (12.50 mo). Hu et al[4] reported a median survival time of patients with G-NECs in the cardia and fundus of 20 mo, which was longer than that of patients with tumors in the antrum (13 mo). Bukhari et al[14] observed a better prognosis for patients with tumors in the cardia region than that of patients with tumors in the gastric antrum (median survival: 48.0 mo vs 19.0 mo)[14]. To a certain extent, we postulate that the prognosis of PDGNENs in the upper part of the stomach is better than that of tumors in the lower part.
The European Neuroendocrine Tumor Society proposed guidelines for the treatment of NEC in 2016. For patients with no distant metastasis or resectable tumors, surgical treatment can be selected, and adjuvant chemotherapy (AC) or radiotherapy can be selected after surgery. Surgery is the only curative treatment for resectable PDGNENs, but the prognosis of patients who undergo surgery alone remains very poor[26]. This study analyzed patients without distant metastases and found that the median survival time of patients treated by surgery combined with chemotherapy (23 mo) was longer than that of patients who were treated by surgery alone (18 mo) or chemotherapy alone (11 mo). Their 3-year overall survival rates were 35%, 22%, and 4%, respectively. Patients with early-stage tumors should choose the proper treatment method, which may improve the quality of life and prolong the survival time. According to a retrospective study including 69 patients with G-NECs in China, the overall 3-year survival rate of patients receiving surgery combined with chemotherapy was 68.8%, while that of patients who received surgery alone was only 3.8%[27]. Bukhari et al[14] assessed 43 patients with G-NECs. Five patients did not undergo postoperative chemotherapy, and the median survival time of these patients was 15 mo. The median survival time of the remaining 34 patients who received postoperative chemotherapy was 44 mo[14]. Mao et al[28] analyzed 806 patients diagnosed with nonmetastatic poorly differentiated colorectal NECs, and 394 (48.9%) of these patients received AC. Kaplan-Meier curves showed that the median overall survival (OS) was significantly longer for patients treated with AC vs observation (57.4 mo vs 38.2 mo; P = 0.007). The Cox proportional hazards regression analysis showed that AC was associated with a significant OS benefit [HR = 0.73, P < 0.001][28]. Surgery combined with chemotherapy has advantages and may improve the prognosis of patients compared with treatment with either approach alone.
As a retrospective study, this study provides novel insights into the diagnosis and treatment of PDGNENs and the risk factors related to the prognosis. However, some limitations should be noted. First, some patients had incomplete basic information. Second, some patients had poor compliance, and a certain number of patients were lost to follow-up (30%). In the future, prospective, multicenter, large-scale trials are still needed to identify independent risk factors that affect the prognosis of patients with PDGNENs.

CONCLUSION
In summary, the majority of patients with PDGNENs had already developed lymph node or distant metastasis at the time of diagnosis, and the prognosis was poor, with a 5-year survival rate of 5% and a median survival time of 13.50 mo. Electronic gastroscopy and pathological diagnostic technology have been widely popularized. When people experience the aforementioned symptoms, gastroscopy should be performed in a timely manner. If a lesion is detected, pathology should be performed to determine a clear diagnosis. Clinicians should pay more attention to patients with lesions greater than 5 cm because their prognosis is the worst, with a 5-year survival rate of 0%. Patients are recommended to undergo AC after surgery. In addition, tumor number, tumor diameter, AJCC stage, and distant metastasis are independent factors affecting the prognosis of patients with PDGNENs.

ARTICLE HIGHLIGHTS
Research background
Poorly differentiated gastric neuroendocrine neoplasm (PDGNEN) is a rare tumor, but its incidence is gradually increasing. The clinical understanding of PDGNENs is limited, and a completely unified conclusion is difficult to determine. This study included 232 patients with PDGNENs from multiple centers in China and statistically analyzed the clinicopathological characteristics and prognostic factors of the patients, aiming to further standardize and systemize the diagnosis and treatment of PDGNENs.

Research motivation
This study aimed to explore the clinicopathological characteristics and prognostic factors for patients with PDGNENs, improve clinicians’ awareness of this disease, reduce the misdiagnosis and missed diagnosis of PDGNENs, and achieve early detection, early diagnosis, and early treatment.

Research objectives
This study analyzed the clinicopathological characteristics and prognostic factors of patients with PDGNENs to identify independent risk factors that potentially affect prognosis. By interfering with independent prognostic risk factors for PDGNENs, the quality of life of patients can be further improved and the survival period be prolonged.

Research methods
This study was a retrospective study and included 232 patients with PDGNENs treated at seven centers in China from March 2007 to November 2019. The data were analyzed using the Kaplan-Meier method to evaluate the survival of patients. Single-factor analysis was performed using the log-rank test, and the Cox proportional hazard regression model was used to explore the risk factors that affect patient prognosis.

Research results
Among the 232 patients with PDGNENs, 113 (49.34%) patients had stage III tumors and 86 (37.55%) had stage IV tumors. The tumors were mainly (89.17%) solitary and located in the upper third of the stomach (cardia and fundus of stomach: 115/215, 53.49%). Most lesions were ulcers (157/232, 67.67%), with an average diameter of 4.66 cm. In terms of tumor invasion, the majority of tumors invaded the serosa (116/198, 58.58%). The median survival time of the 232 patients was 13.50 mo (range, 7-31 mo), and the overall 1-year, 3-year, and 5-year survival rates were 49%, 19%, and 5%, respectively.

Research conclusions
According to univariate analysis, tumor number, tumor diameter, gastric invasion status, American Joint Committee on Cancer (AJCC) stage, and distant metastasis status were prognostic factors for patients with PDGNENs. Multivariate analysis showed that tumor number, tumor diameter, AJCC stage, and distant metastasis status were independent prognostic factors for patients with PDGNENs.

Research perspectives
This study provides novel insights into the diagnosis and treatment of PDGNENs and the risk factors related to the prognosis. In the future, prospective, multicenter, large-scale research is still needed.
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Figure 1 Endoscopic detection of poorly differentiated gastric neuroendocrine neoplasms. A: Circumferential raised lesions on the cardia with uneven surfaces; B: Irregular bumps on the side of the minor curvature of the cardia, accompanied by erosions, ulcers, and unclear boundaries that bled easily when contacted; C: A raised ulcer with a diameter of 4 cm was observed in the small curvature of the antrum; D: A deep ulcer with a diameter of approximately 0.5 cm on the posterior wall of the gastric fundus was observed, and the base was not clear.
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Figure 2 Morphology and immunohistochemical staining of large cell neuroendocrine carcinoma in the cardia. A: Morphology (hematoxylin and eosin staining, × 400); B: Chromogranin A-positive staining [immunohistochemical (IHC), × 200]; C: Synaptophysin-positive staining (IHC, × 200); D: Ki-67 index: 90% (IHC, × 200).
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Figure 3 Morphology and immunohistochemical staining of gastric small cell neuroendocrine carcinoma. A: Morphology (hematoxylin and eosin staining, × 400); B: CD56-positive staining [immunohistochemical (IHC), × 400]; C: Synaptophysin-positive staining (IHC, × 200); D: Ki-67 index: 90% (IHC, × 200).
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Figure 4 Morphology and immunohistochemical staining of mixed adenoneuroendocrine carcinoma. A and B: Morphology of gastric small cell neuroendocrine carcinoma mixed with adenocarcinoma (hematoxylin and eosin staining, × 400); C: Gastric small cell neuroendocrine carcinoma mixed with adenocarcinoma (hematoxylin and eosin staining, × 200). Alcian blue/periodic acid–Schiff (AB-PAS) staining (× 200): The left side of the picture shows adenocarcinoma (AB-PAS positive); D: Chromogranin A-positive staining (× 200). The right side of the picture shows small cell neuroendocrine carcinoma.
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Figure 5 Distribution of nonspecific clinical symptoms in 190 patients with poorly differentiated gastric neuroendocrine neoplasms.
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Figure 6 Kaplan-Meier survival analysis (P < 0.05). A: Tumor number (P = 0.01); B: Tumor diameter (P = 0.01); C: Invasion (P = 0.02); D: American Joint Committee on Cancer stage (P < 0.001); E: Distant metastasis (P < 0.001); F: Treatment for patients without distant metastases (P < 0.001). AJCC: American Joint Committee on Cancer; OS: Overall survival.

Table 1 Clinicopathological characteristics of 232 patients with gastric neuroendocrine carcinoma and univariate analysis
	Classification
	n
	Median survival time/mo
	P value

	Age (yr)
	
	
	0.26

	< 60
	80
	12.56 (9.42-14.57)
	

	≥ 60 
	152
	14.85 (11.80-18.11)
	

	Gender
	
	
	0.32

	Male
	191
	14.50 (11.78-16.21)
	

	Female
	41
	11.50 (7.94-12.05)
	

	Tumor number
	
	
	0.01

	Solitary
	5
	14.02 (11.93-16.06)
	

	Multiple
	214
	5.98 (3.40-6.60)
	

	NR
	13
	NR
	NR

	Tumor diameter (cm)
	
	
	0.01

	0-5
	105
	18.10 (9.35-20.64)
	

	> 5
	99
	11.50 (9.41-16.58)
	

	NR
	28
	NR
	NR

	Invasion
	
	 
	0.02 

	M1/S/MP2
	82
	16.27 (12.51-17.49)
	

	Serosa
	116
	11.54 (7.54-14.54)
	

	NR
	34
	NR
	NR

	Tumor site
	
	
	0.09

	Cardia
	65
	16.12 (11.53-18.46)
	

	Fundus
	15
	19.88 (3.99-28.00)
	

	Body
	33
	15.98 (9.46-20.53)
	

	Antrum
	27
	11.80 (8.73-17.26)
	

	 C + F
	35
	12.50 (7.96-16.03)
	

	Other
	40
	15.23 (8.59-23.40)
	

	NR
	17
	NR
	NR

	Pathological type
	
	
	0.68

	Large cell NEC
	41
	12.96 (12.11-13.84)
	

	Small cell NEC
	26
	16.33 (11.30-20.69)
	

	MANEC
	38
	12.33 (8.80-15.19)
	

	NR
	127
	14.31 (10.40-17.59)
	

	Ki-67 index
	
	
	0.61

	20%-50%
	60
	12.69 (7.50-16.49)
	

	50%-70%
	114
	14.10 (11.74-16.25)
	

	> 70%
	38
	13.23 (0.00-26.80)
	

	NR
	20
	NR 
	NR

	Endoscopic performance
	
	
	0.90

	Polypoid
	7
	15.00 (11.85-16.14)
	

	Mucosal elevation
	28
	17.19 (6.99-25.00)
	

	Ulcer 
	157
	13.69 (10.66-15.33)
	

	Other
	40
	11.00 (9.09-10.90) 
	

	Tumor N staging
	
	
	0.16

	N0
	50
	20.00 (5.30-30.70)
	

	N1-N3
	174
	13.11 (9.95-16.00)
	

	NR
	8
	NR
	NR

	Distant metastasis
	
	
	< 0.001

	No
	157
	17.43 (12.94-21.05)
	

	Yes
	73
	11.64 (9.04-12.95)
	

	NR
	2
	NR
	NR

	AJCC stage
	
	
	< 0.001

	I
	5
	88.26 (36.06-139.94)
	

	II
III
	25
113
	31.34 (13.56-48.43)
16.12 (13.43-18.56)
	


	IV
	86
	11.52 (9.05-12.94)
	

	NR
	3
	NR 
	NR

	Treatment
	
	
	0.01

	Surgery
	86
	15.47 (10.87-19.12)
	

	Chemotherapy
	40
	12.10 (10.24-13.75)
	

	Surgery + chemotherapy
	92
	15.70 (9.99-20.00)
	

	Other
	14
	11.00 (0.00-21.68)
	


NR: Not reported. 
M1: Mucosa; S: Submucosa. 
MP2: Muscularis propria.
C + F: Cardia + Fundus; NEC: Neuroendocrine carcinoma; MANEC: Mixed adenoneuroendocrine carcinoma; AJCC: American Joint Committee on Cancer.

Table 2 Multivariate Cox regression analysis of poorly differentiated gastric neuroendocrine neoplasms
	Parameter
	n
	HR (95%CI) 
	P value

	Tumor number
	
	
	

	Solitary
	5
	1
	

	Multiple
	214
	3.89 (1.66-9.11)
	< 0.001

	Tumor diameter
	
	
	

	0-5
	105
	1
	

	> 5
	99
	1.56 (1.01-2.41)
	0.04

	AJCC stage
	
	
	

	I
	5
	1
	

	II
	25
	2.71 (0.56-8.44)
	0.26

	III
	113
	3.582 (1.07-11.88)
	0.03

	IV
	86
	5.98 (1.78-20.06)
	< 0.001

	Distant metastasis
	
	
	

	No
	157
	1
	

	Yes
	73
	2.16 (1.41-3.31)
	< 0.001


AJCC: American Joint Committee on Cancer.

Table 3 Survival analysis of related factors of 232 patients with poorly-differentiated gastric neoplasms
	Classification
	Median survival time (mo)
	1-yr survival rate (%)
	3-yr survival rate (%)
	5-yr survival rate (%)

	Age (yr)
	
	
	
	

	< 60
	12
	37
	11
	5

	≥ 60
	15
	52
	18
	5

	Gender
	
	
	
	

	Male
	14
	52
	16
	6 

	Female
	10
	29
	13
	3

	Tumor number
	
	
	
	

	Solitary
	14
	49
	17
	6

	Multiple
	5
	33
	0
	0

	Tumor diameter (cm)
	
	
	
	

	0-5
	19
	58
	23
	9

	> 5
	12
	40
	13
	5

	Invasion
	
	
	
	

	M1/S/MP2
	17
	60
	23
	6

	Serosal
	12
	42
	13
	5

	Tumor site
	
	
	
	

	Cardia
	16
	58
	9
	0

	Fundus
	20
	67
	17
	17

	Body
	15
	57
	30
	11

	Antrum
	12
	33
	0
	0

	C + F
	13
	41
	6
	0

	Other
	15
	57
	26
	13

	Pathological type
	
	
	
	

	Large cell NEC
	16
	54
	18
	9

	Small cell NEC
	13
	34
	19
	9

	MANEC
	12
	37
	11
	0

	NR 
	14
	52
	16
	5

	Ki-67 index
	
	
	
	

	20%-50%
	12
	47
	26
	6

	50%-70%
	14
	57
	12
	1

	> 70%
	13
	29
	7
	0

	Endoscopic
	
	
	
	

	Performance
	14
	67
	17
	0

	Polypoid 
	16
	54
	25
	8

	Mucosal elevation
	
	
	
	 

	Ulcer 
	13
	48
	15
	6

	Other
	10
	36
	14
	3

	LN metastasis
	
	
	
	

	No
	18
	57
	18
	6

	Yes
	13
	47
	15
	5

	Distant metastasis
	
	
	
	

	No
	17
	62
	22
	7

	Yes
	11
	28
	7
	2

	AJCC stage
	
	
	
	

	I
	60
	100
	100
	14

	II
	31
	73
	41
	8

	III
	16
	58
	17
	5

	IV
	11
	33
	11
	4

	Treatment
	
	
	
	

	Surgery
	15
	55
	17
	9

	Chemotherapy 
	12
	29
	4
	0

	S + C
	16
	57
	23
	6

	Other 
	10
	33
	11
	0


S + C: Surgery plus Chemotherapy; C + F: Cardia + Fundus. 
M1: Mucosa; S: Submucosa. 
MP2: Muscularis propria. 
NEC: Neuroendocrine carcinoma; MANEC: Mixed adenoneuroendocrine carcinoma; NR: Not reported; AJCC: American Joint Committee on Cancer.
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