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Abstract To provide data regarding clinical presentation,

pathological features, management, and response to dif-

ferent treatments of patients with type I gastric neuroen-

docrine tumors in stages 0–2A. The study design consist of

an Italian multicentre, retrospective analysis of patients

with type I gastric neuroendocrine tumors managed with

different therapeutic approaches: surgery, endoscopic

surveillance, endoscopic resection, or somatostatin analog

therapy. Among the 97 patients included, 3 underwent

surgery, 45 (46.4 %) radical endoscopic resection of the

neoplastic lesions, 13 (13.4 %) follow-up with upper en-

doscopy, and 36 (37.1 %) somatostatin analog therapy. At

the end of the follow-up, all patients were alive and there

was no evidence of metastatic disease. Somatostatin analog

therapy resulted in a complete response in 76.0 % of the

patients and stable disease in 24.0 %. A prolonged period

of therapy, the use of a full dose of somatostatin analogs

and higher gastrin levels at diagnosis were related to a

complete response to the therapy. The recurrence rate was

26.3 % in patients treated with somatostatin analog therapy

and 26.2 % in patients treated with endoscopic resection,

without a statistically significant difference in terms of

disease-free survival. Regarding recurrence of the disease,

no statistical difference was found according to type of

therapy, number of neoplastic lesions, and 2010 WHO

classification. The only risk factor for tumor recurrence

was a short period of medical treatment. In conclusion, our

study suggested that endoscopic surveillance, endoscopic

resection and somatostatin analog therapy represent valid

options in the management of patients with type I gastric

neuroendocrine tumors in stages 0–2A.

Keywords Neuroendocrine tumors � Chronic atrophic

gastritis � Gastric carcinoid � Somatostatin analogs �
Endoscopic resection

Introduction

Gastric neuroendocrine neoplasms (gNENs—also called

‘‘carcinoids’’) are tumors derived from enterochromaffin-

like cells (ECL-cells) localized in the gastric mucosa [1].

Three subtypes of ECL-cell tumors have been recog-

nized [2]: type I lesions (70–80 %) are associated with

chronic atrophic gastritis (CAG) and hypergastrinemia;

type II lesions (5–8 %) are associated with gastrinomas in

Zollinger–Ellison syndrome (ZES) and multiple endocrine
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neoplasia type I (MEN 1), and type III (15–20 %) are

sporadic lesions arising in otherwise normal gastric mu-

cosa without hypergastrinemia [2].

Neoplastic changes in ECL-cells (types I and II gNENs)

are always associated with an elevated concentration of

circulating serum gastrin [2], which exerts a trophic effect

on ECL-cells, leading to hyperplasia and, in some cases, to

a true neuroendocrine neoplasm [3, 4]. The majority of

type I gNENs occur in women and are rarely symptomatic

[5]. They are non-functioning tumors, typically found

during upper gastrointestinal (GI) endoscopy for dyspepsia

or anemia [6]. Type I gNENs frequently present as multiple

polyps, usually\1 cm in diameter, localized in the gastric

corpus-fundus. They are almost exclusively benign lesions

with a low risk of deep invasion of the gastric wall [7].

These tumors have a good prognosis with the 5-year sur-

vival rate quoted at 96 % which does not differ from an

age-matched normal population [5, 8].

Therapeutic strategies for type I gNENs (ranging from

endoscopic surveillance to surgery) are based on risk

stratification according to tumor size, lesion number, stage,

and grade [5, 9, 10]. Current European Neuroendocrine

Tumor Society (ENETS) guidelines for the management of

patients with type I gNENs suggest endoscopic manage-

ment with lesion resection [11], while a surgical approach

should be limited to cases of clearly demonstrated invasion

beyond the submucosa and/or with metastases. The current

literature points out the elevated variability which exists

between treatments in cases of multiple, localized (mucosa

or submucosa) type I gNENs: (1) careful endoscopic fol-

low-up without any treatment [12–14], (2) somatostatin

analog (SSA) therapy [9, 15, 16] and (3) endoscopic re-

section [10, 17]. Two papers have recently been published

in which a retrospective analysis of patients with type I

gNENs treated with different approaches was carried out.

Thomas et al. compared endoscopic resection with surgical

treatment [18], while Sato et al. compared endoscopic

surveillance with endoscopic resection [19].

The aim of this retrospective study was to provide data

regarding the clinical presentation, pathological features,

management, and response to different treatment mod-

alities in a large cohort of patients with type I gNENs.

Patients and methods

Study design and patients

The study design consisted of an Italian multicentre, ret-

rospective analysis. The study included all consecutive

patients with type I gNENs followed at the participating

centers (i.e., Bologna, Milan- IEO, Perugia, Naples,

Udine, Genova) from June 1998 to December 2013.

Demographic data, as well as clinical and pathological

features, were collected in a dedicated computerized

database including: (1) baseline situations with demo-

graphic data, past medical history, symptoms at diagnosis

of the gNEN, evaluations of parietal cell antibodies

(PCA), serum gastrin levels and plasma/serum levels of

Chromogranin A (CgA), findings at endoscopy and en-

doscopic ultrasound (EUS), and the pathological features

of gNENs and CAG; (2) type of therapy (surgery, endo-

scopic resection, SSAs, endoscopic surveillance) and (3)

follow-up data and status at last visit.

Data analysis

A dedicated computerized database was created, and de-

mographic data, as well as pathological features, were

retrospectively analyzed. The histological specimens were

examined by an expert NEN-dedicated pathologist at each

centre. When required, additional centralized revision of

the tumor specimens was carried out. The degree of atro-

phy of the gastric mucosa was classified according to the

updated Sydney system classification [20].

The tumors were classified according to the 2010 WHO

classification [21] and the tumor node metastasis (TNM)

classification/G grading system [22]. The Ki67 prolif-

eration index was expressed as a percentage based on the

number of Ki67-positive cells in 2000 tumor cells in the

areas of the highest immunostaining using the MIB1 anti-

body (DBA, Milan, Italy).

The response to therapy was classified as: complete re-

sponse (CR): the disappearance of all signs (endoscopic

and histologic) of gNEN; progressive disease (PD): stage

increase of gNEN and stable disease (SD): no change in

terms of gNEN stage. Disease-free survival (DFS) was

defined as the interval between the endoscopic and patho-

logic evidence of being disease free and the time of disease

recurrence (DR). Disease-free survival was measured using

the Kaplan–Meier method, and the results were compared

using the log-rank test. Analysis of the predictive risk

factors for DR was carried out by univariate analysis using

the Cox proportional hazards method. Risk factors were

expressed as hazard ratios (HRs) [95 % confidence interval

(CI)]. All analyses carried out for risk factors are listed in

tables. The distribution of the continuous variables was

reported as median and interquartile ranges (IQRs, 25th to

75th percentiles). Comparison between the subgroups was

carried out using Pearson’s Chi-square test (Fisher’s exact

test was used when necessary) or the Mann–Whitney U test

for continuous variables. The p value was considered sig-

nificant when \0.05. The statistical analysis was carried

out using dedicated software (IBM-SPSS Statistics version

19.0).
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Results

Study population

Ninety-seven patients with gNENs associated with CAG

were enrolled at the participating centers. The character-

istics of all 97 patients are listed in Table 1. There were 38

males and 59 females with a median age of 59.0 years

(IQR 49.0–66.0 years). In 24 patients (24.7 %), the diag-

nosis of gNEN was incidental, in 48 (49.5 %) as a result of

dyspepsia and in 25 (25.8 %) as a result of anemia.

Seventy-three (75.3 %) patients had autoimmune disease

with positive PCA and 19 (19.6 %) with negative PCA (not

evaluated in 5 patients). All patients had serum gastrin

levels above the normal value (median: 964.0 pg/ml; IQR:

585.0–1702.0 pg/ml). The median CgA level, evaluated in 54

patients using enzyme-linked immunosorbent assay (ELISA),

was 77.5 U/l (IQR: 41.0–198.0 U/l). In 25 patients, CgA

evaluation was carried out using radioimmunoassay (RIA)

(median: 216.0 pg/ml; IQR: 110.0–353.0 pg/ml). Therefore,

CgA was not evaluated in 18 patients.

At upper gastrointestinal endoscopy, 60 patients

(61.9 %) were found to have fewer than 5 polyps in the

body-fundus and 37 (38.1 %) to have more than 5 lesions;

the median lesion diameter was 5 mm (IQR 3–10 mm).

Atrophy of the gastric mucosa was mild in 18 patients

(18.6 %), moderate in 32 (33.0 %), and severe in 36

(37.1 %) an CAG without grade of atrophy was described

in 11 patients (11.3 %). No patient had Helicobacter Pylori

infection. According to the 2010 WHO classification, 56

patients (57.8 %) had a NET G1, 33 (34.0 %) a NET G2

and, in 8 patients, histological examination was not pos-

sible due to the scarcity of the tissue samples. The median

Ki67 index was 2.0 % (IQR 1.0–3.0 %). At diagnosis, 84

patients (86.6 %) were in stages 0–1, 8 (8.2 %) in stage 2A

(lesions limited to the submucosa but having a diameter

between 1 and 2 cm) and 3 (3.1 %) in stage 3B (median

lesion diameter: 30 mm, range 25–35 mm; 1 NET G1 and

2 NET G2; 2 T2N1 and 1 T3N1). Therefore, the stage of

the disease was not evaluated in 2 patients.

Tumor treatment

The tumor treatment of the 97 patients is listed in Table 1;

45 (46.4 %) patients underwent radical endoscopic resec-

tion of the neoplastic lesions, 13 (13.4 %) were followed

up by endoscopy, 36 (37.1 %) received SSA therapy with

or without partial endoscopic resection [20 (20.6 %) pa-

tients were treated with SSAs only and 16 (16.5 %) with

both partial endoscopic resection and SSAs]. In 3/97

(3.1 %) patients with stage 3B, radical surgery was carried

out. As reported in Table 1, endoscopic resection was

preferred in patients having fewer than 5 lesions

(p\ 0.001); SSA therapy was preferred in patients with

NET G1s (p = 0.013) who had lower Ki67 (p = 0.017)

and higher gastrin levels (p = 0.005).

The median follow-up was 30.5 months (IQR:

12.0–64.2 months). Sixty-four patients were disease free at

follow-up (31 after endoscopic resection, 4 after a simple

follow-up, 26 after somatostatin analog therapy and 3 after

radical surgery); 14 had stable disease (9 after a simple

follow-up, 5 after SSA therapy); 16 had a recurrence of the

disease (11 after complete endoscopic resection and 5 after

SSA therapy) and 3 were lost to follow-up. At the end of

the follow-up period, all patients were alive and none

presented metastatic disease (lymph node or liver).

In order to undergo SSA therapy, 9/36 patients gave

their informed written consent, and the therapy was ap-

proved by the local Ethics Committee [9]. The remaining

27 patients were treated according to ‘‘extension of indi-

cation for uses (of somatostatin analogs) consolidated on

the basis of scientific evidence in the literature.’’

The flowchart of patients therapy is shown in Fig. 1.

Endoscopic surveillance

Thirteen (6 males and 7 females, median age: 62 years,

IQR: 50–65 years) patients were followed up, without any

additional treatment, for a median period of 82.0 months

(IQR: 34.0–120.0 months). In 2 patients, there were fewer

than 5 lesions while, in 11 patients, there were more than 5

neoplastic lesions. The median lesion diameter was

4.5 mm (IQR: 3.0–10.0). Three patients had a NET G1

while 8/13 had a NET G2; the median Ki67 level was 3 %

(IQR: 2.0–5.0). During follow-up, there was complete

disappearance of the neoplastic lesions in 4 patients

(30.8 %); in the remaining 9 cases, there was stable disease

in terms of stage of the disease (8 stage I and 1 stage IIA).

Endoscopic resection

Forty-five (14 males and 31 females, median age: 61 years,

IQR: 49–71 years) patients were treated with endoscopic

resection (polypectomy, endoscopic mucosal dissection,

endoscopic submucosal dissection). In 41 patients, there

were fewer than 5 lesions while, in 4 patients, there were

more than 5 neoplastic lesions. The median lesion diameter

was 5.0 mm (IQR: 3.0–8.0). Twenty-eight patients had a

NET G1 while 16 had a NET G2; the median Ki67 level

was 1.9 % (IQR: 1.0–3.4); 41/45 had stages 0–1 of the

disease and 4 had stage 2A. During follow-up, there was

DR (median 13 months; IQR 10–31 months) in 11 patients

(24.4 %); 31 were DF (median follow-up: 17 months; IQR

12–38 months) while 3 patients were lost to follow-up.
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Somatostatin analog therapy

Thirty-six patients (37.1 %) were treated with long-acting

SSAs. In 11/36 (30.5 %) patients, there was no evidence of

residual disease after endoscopy (complete endoscopic

resection) while, in 25/36 (69.5 %), there was evidence of

residual disease (the presence of at least one neoplastic lesion

histologically proven and not removed). The characteristics of

these 25 patients are listed in Table 2. Nineteen patients

(76 %) had a complete response after a median period of

Table 1 General features at diagnosis of the 97 type I gNENs patients enrolled, classified according to type of tumor treatment

n (%)

Overall ER ES SSA p

All patients 97a 45 (46.4) 13 (13.4) 36 (37.1)

Sex 0.387

Male 38 (39.2) 14 (38.9) 6 (16.7) 16 (44.4)

Female 59 (60.8) 31 (53.4) 7 (12.1) 20 (34.5)

Diagnosis 0.727

Occasional 24 (24.7) 11 (45.8) 5 (20.8) 8 (33.3)

Dyspepsia 48 (49.5) 22 (46.8) 5 (10.6) 20 (42.6)

Anemia 25 (25.8) 12 (52.2) 3 (13.0) 8 (34.8)

PCA 0.197

Yes 73 (75.3) 32 (45.1) 8 (11.3) 31 (43.7)

No 19 (19.6) 10 (55.6) 4 (22.2) 4 (22.2)

Not evaluable 5 (5.2)

Gastric polyps <0.001

\5 60 (61.9) 41 (69.5) 2 (3.4) 16 (27.1)

[5 37 (38.1) 4 (11.4) 11 (31.4) 20 (57.1)

Intestinal metaplasia 0.209

Yes 85 (88) 37 (44.6) 12 (14.5) 34 (41.0)

No 12 (12) 8 (72.7) 1 (9.1) 2 (18.2)

Grade of atrophy 0.194

Mild 18 (18.6) 11 (61.1) 2 (11.1) 5 (27.8)

Moderate 32 (33.0) 11 (36.7) 2 (6.7) 17 (56.7)

Severe 36 (37.1) 16 (45.7) 9 (25.7) 10 (28.6)

Not specified 11 (11.3)

2010 WHO classification 0.013

NET G1 56 (57.8) 28 (50.9) 3 (5.5) 24 (43.6)

NET G2 33 (34.0) 16 (51.6) 8 (25.8) 7 (22.6)

Not evaluable 8 (8.2)

Stage 0.432

0/1 84 (86.6) 41 (48.8) 9 (10.7) 34 (40.5)

2A 8 (8.2) 4 (50.0) 2 (25.0) 2 (25.0)

3B 3 (3.1) 0 0 0

Not evaluable 2 (2.1)

Median (IQR)

Gastrin (pg/dl) 964.0 (585.0–1702.0) 843.0 (440.0–1511.0) 829.0 (387.5–950.5) 1521.0 (749.0–2540.0) 0.005

CgA (U/l) 77.5 (41.0–198.0) 79.0 (41.0–213.0) 188.5 (61.0–210.0) 62.0 (37.0–84.0) 0.178

Ki67 % 2.0 (1.0–3.0) 1.9 (1.0–3.4) 3.0 (2.0–5.0) 1.2 (1.0–2.4) 0.017

Lesion diameter (mm) 5.0 (3.0–10.0) 5.0 (3.0–8.0) 4.5 (3.0–10.0) 5.0 (3.0–8.0) 0.668

Bold values are statistically significant (p\ 0.05)

gNEN gastric neuroendocrine neoplasia, ER endoscopic resection, ES endoscopic surveillance, SSA somatostatin analog therapy, PCA parietal

cell antibodies, CgA chromogranin A
a Three patients with stage 3B underwent a surgical procedure (partial or total gastrectomy)

134 Endocrine (2016) 51:131–139

123



therapy of 15 months (IQR: 12.0–24.0) and 6 (24 %) had

stable disease after median period of therapy of 7 months

(IQR: 5.0–11.0; p = 0.024). Eighteen out of nineteen

(94.7 %) patients having a complete response were adminis-

tered a full dose of SSAs (Lanreotide Autogel 120 mg or

Octreotide LAR 30 mg every 28 days) and the remaining

patient a lower dose of SSAs (Lanreotide Autogel 60 mg

every 28 days); 3/6 (50 %) patients with stable disease were

administered a full dose of SSA and 3 a lower dose of SSA

(Octreotide LAR 20 mg every 28 days; p = 0.031). The

gastrin serum levels at diagnosis were significantly higher in

patients with a complete response (1882.0 vs. 954.0 pg/ml;

p = 0.039). No differences were found between complete

response and stable disease regarding sex, the presence of

PCA, the number of gastric polyps, the grade of atrophy, 2010

WHO classification, the stage of the disease, the associated

partial endoscopic resection, Ki67 % and lesion diameter.

Of the 11 patients without evidence of residual disease

after endoscopy who were treated with SSAs, 5/11 were

being treated with SSAs at the moment of the study (me-

dian length of therapy: 36 months; IQR 31–60) without

DR, 5/11 were not being treated with SSR therapy and had

DR (median length of therapy: 14 months, IQR 13–21;

median follow-up: 34 months; IQR 30–49) and one patient

had DR after 69 months of therapy.

Predictors of tumor recurrence and disease-free

survival

Of the 64 patients having a complete response after ther-

apy, 3 were lost to follow-up; 42/61 (68.8 %) were treated

with endoscopic resection while 19/61 (31.1 %) were

treated with SSAs. Sixteen patients (26.2 %) had disease

recurrence [11/42 (26.2 %) after endoscopic resection and

5/19 (26.3 %) after medical therapy]. The median DFS was

117 months (Fig. 2). No statistical difference was found

according to sex (p = 0.347), type of therapy (medical:

median not reached, endoscopic resection: median

117 months; p = 0.644), number of neoplastic lesions (less

than 5: median 117 months, more than 5: median not

reached; p = 0.448), 2010 WHO classification (NET G1:

median not reached, NET G2: median 117 months;

p = 0.433) and grade of atrophy (p = 0.528).

The variables considered as risk factors for tumor re-

currence after medical or endoscopic treatment are sum-

marized in Table 3. The only risk factor for tumor

recurrence was a short period of medical treatment (HR

0.38, p = 0.024). In particular, no recurrence was found in

patients when the period of medical treatment was

17 months or longer (Fig. 3—median follow-up =

62 months, IQR: 20.5–68.5).

97 patients enrolled.

45 patients were treated with 
radical endoscopic resection.

13 patients were followed up by 
endoscopy.

36 patients were treated with 
somatostatin analogues.

18 patients were treated 
with somatostatin 
analogues only.

7 patients were treated with 
somatostatin analogues and 
a partial endoscopic 

4 patients complete disappearance 
of the neoplastic lesions

9 patients stable disease

Median of follow-up: 82 months

11 patients disease relapsed 
(median 13 months)

31 patients disease free 
(median 17 months)

3 patients lost to follow-up

11 patients were treated after a 
complete endoscopic resection

14 patients complete 
response 

4 patients stable 
disease 

5 patients complete 
response 

2 patients stable 
disease 

3 patients underwent a surgical procedure (stage IIIB)

Fig. 1 Flowchart of patients therapy
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Discussion

Therapeutic strategies for type I gNENs, ranging from en-

doscopic surveillance to surgery, are based on risk stratifi-

cation according to tumor size, number of neoplastic lesions,

stage, and grade [5, 9, 10]. The current ENETS guidelines for

the management of patients with type I gNENs suggest en-

doscopic management with lesion resection [11] while a

surgical approach should be limited to cases of invasion

beyond the submucosa and/or with nodal involvement.

In this multicentre retrospective study, the outcome of

three main therapeutic approaches were analyzed in 94

patients with type I gNENs: endoscopic resection (46.4 %),

endoscopic surveillance (13.4 %), and SSA therapy

(37.1 %).

The study showed that, in patients with stages 0–2A

type I gNENs, endoscopic surveillance, endoscopic resec-

tion, or SSA therapy were all feasible and potentially ef-

fective; no nodal or distant metastases occurred and there

was 100 % survival at the end of the follow-up.

Table 2 General features of 25 type I gNENs treated with somatostatin analogs, classified according to tumor response

n (%)

Overall Complete response Stable disease p

All patients 25 19 (76.0) 6 (24.0)

Sex 0.661

Male 11 9 (81.8) 2 (18.2)

Female 14 10 (71.4) 4 (28.6)

PCA 1.000

Yes 20 15 (75.0) 5 (15.0)

No 4 3 (75.0) 1 (15.0)

Not evaluable 1

Gastric polyps 0.562

\5 5 3 (60.0) 2 (40.0)

[5 20 16 (80.0) 4 (20.0)

Grade of atrophy 0.519

Mild 2 1 (50.0) 1 (50.0)

Moderate 11 10 (90.9) 1 (9.1)

Severe 8 5 (62.5) 3 (37.5)

Not specified 4

2010 WHO classification 0.407

NET G1 18 12 (66.7) 6 (33.3)

NET G2 4 4 (100.0) 0

Not evaluable 3

Stage 0.240

0/1 24 19 (79.2) 5 (20.8)

2A 1 0 1 (100.0)

Associated polipectomy 1.000

Yes 7 5 (71.4) 2 (28.6)

No 18 14 (77.8) 4 (22.2)

Dosage of SSAs 0.031

Low-dose 4 1 (33.3) 3 (66.7)

Full dose 21 18 (83.3) 3 (16.7)

Median (IQR)

Gastrin (pg/dl) 1521.0 (1042.0–2551.0) 1882.0 (1392.0–2631.0) 954.0 (749.0–1224.0) 0.039

Ki67 % 1.0 (0.8–2.4) 1.3 (0.9–2.5) 1.0 (0.8–2.0) 0.316

Lesion diameter (mm) 5.0 (3.0–9.0) 5.0 (3.0–8.0) 5.0 (3.0–10.0) 0.846

Months of therapy 13.0 (10.5–22.0) 15 (12–24) 7 (5–11) 0.024

Bold values are statistically significant (p\ 0.05)

gNENs gastric neuroendocrine neoplasias, PCA parietal cell antibodies, SSAs somatostatin analogs
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The use of SSA therapy in type I gNENs is still under

debate. In the literature, there are prospective studies in-

volving small numbers of patients which have reported the

efficacy of SSA therapy in a specific setting of patients

with type 1 gNENs [9, 15]. Given the absence of

prospective randomized trials, according to the ENETS

guidelines, the use of SSAs is still under debate and should

be proposed only in accordance with expert opinion.

According to the literature, SSA therapy produced a

CR of 76.0 % and SD of 24.0 % with no cases of pro-

gression [9, 15, 23, 24]. These data underscore the po-

tential role of these drugs in this setting due to their

antiproliferative effect and the reduction of gastrin levels

[9, 25]. Our data suggest the importance of using a full

dose of SSAs (Lanreotide Autogel 120 mg or Octreotide

LAR 30 mg every 28 days) and a prolonged period of

therapy in order to obtain a complete response. To our

knowledge, no data regarding these aspects have previ-

ously been reported.

An additional finding provided by this study was a

relatively low recurrence rate. In particular a disease re-

currence of 26.3 % occurred in patients treated with SSAs

and 26.2 % in patients treated with endoscopic resection

without a statistically significant difference in terms of

disease-free survival (median: 117 months). Another ob-

servation in our study not previously reported in the lit-

erature was that there was the same risk of disease

recurrence using SSAs and endoscopic resection.

Regarding the recurrence rate after endoscopic resec-

tion, our data showed a lower percentage as compared with

those of Merola et al. who reported a 63.6 % recurrence

rate after endoscopic resection using a forceps (54.4 %) or

by snare (45.5 %) with a recurrence-free survival of

Fig. 2 Disease-free survival in 61 patients radically treated for type I

gNENs

Table 3 The effects of various clinical, radiologic, and histologic

findings on tumor recurrence in 61 patients with type I gNENs

Univariate

HR 95 % CI p value

Age at diagnosis 0.99 0.96–1.04 0.965

Female gender 1.71 0.55–5.31 0.355

Positive PCA 1.66 0.37–7.55 0.511

More than 5 polyps 0.66 0.23–1.94 0.453

Grade of Atrophy

Mild 1

Moderate 3.00 0.36–25.14 0.310

Severe 2.02 0.23–17.67 0.524

NET G2 1.52 0.53–4.42 0.438

Treatment

Endoscopic vs medical 1.28 0.44–3.70 0.646

Gastrin 1.00 1.00–1.00 0.181

Ki67 % 1.04 0.85–1.29 0.693

Lesions diameter 0.94 0.79–1.12 0.508

Months of therapy 0.38 0.19–0.88 0.024

Bold value is statistically significant (p\ 0.05)

gNENs gastric neuroendocrine neoplasias, PCA parietal cell anti-

bodies, HR hazard ratio, CI confidence interval

Fig. 3 Disease-free survival in 19 complete response patients treated

with SSA, according to the period of the therapy
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24 months [10]. On the other hand, in a recent series of 22

patients with type I gNENs undergoing endoscopic mu-

cosal resection (EMR ‘‘lift and cut’’), Uygun et al. de-

scribed an 18.2 % recurrence rate with a median follow-up

of 7 years [17]. These experiences suggest that the type of

endoscopic procedure used to remove the neoplastic le-

sions (forceps, endoscopic mucosal resection or endoscopic

submucosal dissection) could play a central role in defining

the risk of recurrence. Prospective, comparative studies are

needed to investigate this aspect.

Studying predictors of disease recurrence shows that

only prolonged medical therapy has a positive prognostic

role. In particular, medical treatment for 17 months or

longer seemed to prevent the risk of recurrence with a

median follow-up of up to 62 months. Our data are the first

to suggest a minimal period for therapy in patients treated

with SSAs.

A possible limitation of SSA therapy or endoscopic

submucosal dissection is the high cost of these therapeutic

options. Only a specific cost/effectiveness study can eval-

uate this aspect.

In our retrospective analysis, endoscopic surveillance,

carried out in 13/94 patients, seemed to be a reasonable

alternative to medical or endoscopic therapy. In fact, stable

disease or disappearance of the disease (4 cases) was not

observed after a median follow-up of 82.0 months. This

evidence confirmed the data in the literature which indi-

cated the potential role of endoscopic surveillance in se-

lected patients with type I gNENs [14].

It is noteworthy that, in our study, all the patients treated

with a conservative strategy (endoscopic surveillance, en-

doscopic resection or SSA therapy) had stage 0 or stage I

lesions. Patients with stage 2A lesions had tumor lesions

limited to the submucosa having a diameter between 1 and

2 cm. The 2 cases with T2 lesions, having a diameter

greater than 2 cm, had lymph node involvement at endo-

scopic ultrasound (stage 3B). Regarding this aspect, La

Rosa et al. described the statistically significant increased

risk of tumor metastases in patients with invasion of the

deep submucosa, also with the presence of a lesion di-

ameter between 1 and 3 cm [26]. As a result of these data,

in our opinion, it is useful to carry out an endoscopic ul-

trasound evaluation in all patients with a lesion diameter

[1 cm or with a lesion diameter \1 cm but with deep

submucosal invasion (shown histologically) in order

establish the neoplastic extension into the gastric wall and

the perigastric lymph node status prior to establishing the

therapeutic approach.

The possible limitations of our study include different

time intervals of endoscopic follow-up, the lack of a cen-

tralized revision of the pathological specimens and a

heterogeneous thefrapeutic approach (type of endoscopic

resection, and type and duration of SSA therapy). Despite

this aspect, our retrospective study reports some interesting

data and presents many ideas for future prospective studies.

In conclusion, our study suggests that endoscopic

surveillance, endoscopic resection, and SSA therapy are all

valid options in the management of patients with type I

gNENs in stages 0–2A. The risk of recurrence is the same

in patients treated with endoscopic resection and SSA

therapy. In patients treated with SSAs, at least 17 months

of medical therapy is recommended in order to increase the

possibility of obtaining a complete response and of re-

ducing the risk of disease recurrence.

Although type I gNENs are quite rare, prospective

randomized trials to compare the different therapeutic op-

tions and to evaluate the cost of these options are

warranted.
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