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Summary

Purpose: The aim of this study was to investigate the clin-
icopathological characteristics of patients with gastric carci-
noma with neuroendocrine differentiation (NEDGC) and the
efficacy of the modified DCF (nDCF) chemotherapy regimen.

Methods: Patients with NEDGC and non-NEDGC (pure
adenocarcinoma) were evaluated comparatively in terms of
pathological parameters, clinical parameters and treatment
efficacy. Patients received treatment with mDCF (docetaxel,
cisplatin and 5-fluorouracil).

Results: In total, 391 patients (35 with NEDGC and 356
with non-NEDGC) were included in this study. In particu-
lar, in the NEDGC group, the presence of lymphovascular
invasion (LVI), presence of perineural invasion (PNI), me-
dian tumor size, and metastasis at the time of diagnosis
were significantly higher than in the non-NEDGC group.
mDCF was used as first-line chemotherapy regimen in 16
patients in the NEDGC group, and in 151 patients in the
non-NEDGC group. In NEDGC and non-NEDGC groups
overall disease control rate was 87.5% [partial response

Introduction

Gastric epithelial tumors composed of exo-
crine and neuroendocrine cells may be divided
into two main groups, as pure and typical en-
docrine tumors. Pure endocrine tumors are ad-
enocarcinomas with interspersed neuroendocrine
cells whereas typical endocrine tumors are mixed
exocrine-neuroendocrine tumors in which the
neuroendocrine component represents half or at
least one third of the tumor tissue [1-3].

(PR) (50.0%), stable disease (SD) (37.5%)] and 80.8% [com-
plete response (CR) (2.6%), PR (38.4%), SD (39.8%)], respec-
tively. In the advanced-stage patients who had first-line
mDCF, the median overall survival (OS) was 10.6 months
(95% CI: 5.9-15.4) and 12.2 months (95% CI: 10.3-14.2) in
NEDGC and non-NEDGC groups, respectively (p=0.88). The
median progression-free survival (PFS) in the NEDGC and
the non-NEDGC groups were 7.6 months (95% CI: 5.5-9.7)
and 7.5 months (95% confidence interval/CIL: 6.8-8.1), re-
spectively (p=0.82).

Conclusion: NEDGC patients usually have higher LVI and
PNI rates, and they present with advanced disease. In this
group of patients, mDCF regimen may be an effective treat-
ment option. However this statement needs to be verified by
further prospective and multi-centered studies including a
larger patient cohort.
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In 2010, the classification of neuroendocrine
tumors was revised in the 4% edition of World
Health Organization’s (WHO) digestive tumor
classification. Gastrointestinal and pancreatic neu-
roendocrine tumors were classified into following
categories: mixed adenoneuroendocrine carcino-
ma (MANEC), neuroendocrine carcinoma (NEC),
and neuroendocrine tumors (NET) [1]. Gastric
carcinoma with neuroendocrine differentiation
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(NEDGC) has been defined as a gastric neoplasm
containing both adenocarcinoma and neuroendo-
crine components within the same tumor tissue.
In those tumors, differentiated neuroendocrine
cells are scattered as single cells or cell clusters
among gastric carcinoma cells. NEDGC is not
included in the neuroendocrine tumors, and it is
classified as an adenocarcinoma [1].

Adenocarcinomas originating from gastric
tissue may sometimes possess a neuroendocrine
differentiation. Although the true incidence of
NEDGC is yet unknown, a few histopathological
studies reported its incidence as 18.7-53% [4,5].
This wide range of incidence may be due to geo-
graphical, regional or racial variations, and may
particularly be related to use of different diagnos-
tic markers and standards [4,5].

Histological differentiation of gastric cancer
has a strong correlation with the prognosis. More
specifically, the grade of tumor cell differentiation
correlates with aggressiveness of the neoplasm
[6-9]. On the other hand, the correlation of neu-
roendocrine differentiation with prognosis it is
not clear. Few studies, mostly histopathological
articles, have investigated the prognostic value
of neuroendocrine differentiation [10]. Clinical
features or the therapeutic approaches of NEDGC
were rarely mentioned in those papers. Currently,
NEDGC are treated similar to other gastric adeno-
carcinomas, and there are no specific guidelines or
treatment recommendations for this tumor type.
Therefore, in this study we aimed to investigate
the clinicopathological characteristics, and the ef-
ficacy of mDCF chemotherapy regimen in patients
with NEDGC.

Methods

Patients diagnosed with gastric cancer in our hos-
pital between September 2008 and March 2015 were
retrospectively analyzed. A total of 391 patients with
histopathologically proven gastric carcinoma were
included in this study. The patients were divided into
NEDGC and non-NEDGC groups. NEDGC was defined
as the presence of differentiated neuroendocrine cells
scattered as single cells or cell clusters among the gas-
tric carcinoma cells, and positive staining of these cells
with synaptophysin and chromogranin. Patients with
classical neuroendocrine tumors or neuroendocrine
carcinoma were excluded from the study.

Demographic and clinical parameters such as gen-
der, age, weight loss, performance status as well as
histopathological parameters such as diameter of the
tumor, invasion depth to the gastric wall, disease stage,
LVI and PNI were analyzed. In addition, the surgical
method, adjuvant chemotherapy and radiotherapy, pal-
liative chemotherapy, the response to the treatment,
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and survival data were also noted and analyzed. mDCF
has been the preferred first-line chemotherapeutic regi-
men in patients with advanced-stage gastric cancer in
our clinic after it was reported to be effective in meta-
static gastric cancer cases in previous studies [11-13].
The mDCF regimen was administered as follows: do-
cetaxel 60 mg/m2/day (iv. day 1), cisplatin 60 mg/m?/
day (iv. day 1), and 5-fluorouracil 600 mg/m2/day (con-
tinuous infusion, days 1-5), every 3 weeks. The efficacy
of mDCF as first-line chemotherapeutic regimen was
analyzed by comparing the two groups. The response to
chemotherapy was assessed using RECIST 1.1 criteria.

Staging of tumor was done according to the Ameri-
can Joint Committee on Cancer (AJCC) staging system
(61 Edn) [14]. The performance status at the time of
diagnosis was determined using the Eastern Coopera-
tive Oncology Group (ECOG) system. Toxicity of treat-
ment was determined based on the National Cancer
Institute’s Common Terminology Criteria for Adverse
Events, version 4.0.

The health statuses of the patients were deter-
mined from the hospital health records, and the Central
Population Administration System of the Turkish Re-
public registration system.

Statistics

The Statistical Package for The Social Sciences
(SPSS), version 18.0 for Windows (SPSS, Inc, Chicago,
IL, USA) software program was used for statistical anal-
ysis. P<0.05 was considered as statistically significant.
Categorical variables were analysed using x? or Fih-
ser’s exact test. Survival analysis was performed with
Kaplan-Meier method whereas log-rank test was used
to compare differences between subgroups. OS of the
patients receiving mDCF chemotherapy was defined as
the interval between the initiation of chemotherapy
and death or last follow-up date of the patient. OS was
defined as the interval between diagnosis and death or
last follow-up date for all patients included in the study.
PFS was defined as the interval between the beginning
of chemotherapy and disease recurrence or the date of
last follow-up visit.

Results
Clinicopathologic characteristics

NEDGC patients (n=35) comprised 8.9% of all
gastric adenocarcioma patients (n=391) and their
clinicopathological features are shown in Table 1.
The median age of all the study population was
58 years (range 22-88), 25.8% of the patients were
females and 74.2% males. Of the whole 74.4%
had ECOG performance status scores 0-1 at the
time of diagnosis. Endoscopic examination find-
ings revealed that 84.9% of the patients (n=332)
had Borrmann type 3-4 tumors, with the primary
tumor localized mostly at the cardia of the stom-
ach (36.3%). Almost half of the patients had LVI
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and PNI (52 and 49%, respectively). At the time
of diagnosis, 48% of the patients had metastatic
disease, liver and distant abdominal lymph nodes
being the most common sites of metastasis (55.9
and 39.8%, respectively).

The patients with NEDGC and non-NEDGC
were compared for their clinicopathological char-
acteristics. Although the two groups did not show
any significant differences for age, gender, comor-
bidities, smoking history, weight loss, Lauren clas-
sification, Borrmann type, or tumor localization,
they showed some histopathological and clinical
differences. LVI (NEDGC vs non-NEDGC: 82.9 vs
59.2%, p=0.007), and PNI (77.1 vs 56.4%, p=0.01)

Table 1. Clinicopathological characteristics of the patients

were more frequent in the NEDGC group. In addi-
tion, median tumor size was significantly larger
(5 vs 4 cm, p=0.04), the patients with ECOG =2
were significantly more (45.7 vs 23.6%, p=0.004),
and metastasis at the time of diagnosis was sig-
nificantly more frequent (65.7 vs 45.8%, p=0.02)
in the NEDGC group compared to the non-NEDGC
group. On the other hand, the ratio of patients
who had curative surgery was higher in the non-
NEDGC group (34.3 vs 54.2%, p=0.02). Although
not statistically significant, the NEDGC group had
higher invasion depth (T3+T4 tumors), and a high-
er rate of liver metastasis with a trend for statisti-
cal significance (Table 1).

. NEDGC (%) Non-NEDGC (%) Total
Characteristics n=35( =356 ( =391 p value
Age (median, range) 59 (40-80) 58 (22-88) 58 (22-88) 0.83
Gender

Female 8(22.9) 93 (20.1) 101 (25.8)

Male 27 (77.1) 263 (73.9) 290 (74.2) 0.67
Smoking 22 (62.9) 225 (63.2) 247 (63.2) 0.96
ECOG PS

0-1 19 (54.3) 272 (76.4) 291 (74.4)

2-4 16 (45.7) 84 (23.0) 100 (25.6) 0.004
Weight loss 17 (48.6) 155 (43.5) 172 (44.0) 0.56
Comorbidity 13 (37.1) 161 (45.2) 174 (44.5) 0.35
Lauren classification

Intestinal 15 (50.0) 121 (46.2) 136 (46.6)

Diffuse 14 (46.7) 135 (51.5) 149 (51.0) 0.84

Mixed 1 (3.3) 6 (2.3) 7 (24)

Depth of invasion

T1+T2 2(6.7) 46 (20.3) 48 (18.7)

T3+T4 28 (93.3) 181 (79.7) 209 (81.3) 0.07
Tumor size, cm (median, range) 5(1.5-13) 4 (4-17) 4 (4-17) 0.04
TNM stage

1-2 6(17.1) 87 (24.4) 93 (23.8)

3 6(17.1) 106 (29.8) 112 (28.6)

4 23 (65.8) 163 (45.8) 186 (47.6) 0.07
Borrmann type

I+11 8 (22.9) 51 (14.3) 59 (15.1)

III+1V 27 (77.1) 305 (85.7) 332 (84.9) 0.17
Tumor location

Fundus-Cardia-Diffuse 8(22.9) 134 (37.6) 142 (36.3)

Corpus 11 (31.4) 113 (31.7) 124 (31.7)

Antrum 16 (45.7) 109 (30.7) 125 (32.0) 0.12
LVI 29 (82.9) 173 (59.2) 202 (51.7) 0.007
PNI 27 (77.1) 164 (56.4) 191 (48.8) 0.01
Metastasis (at diagnosis)

Yes 23 (65.7) 163 (45.8) 186 (47.6)

No 12 (34.3) 193 (54.2) 205 (52.4) 0.02
Location of metastasis at diagnosis

Liver 14 (40.0) 90 (25.3) 104 (55.9) 0.06

Peritoneum 3 (8.6) 52 (14.6) 55 (29.6) 0.32

Intra-abdominal distant LAP 9 (25.7) 65 (18.3) 74 (39.8) 0.28

Lung 4 (11.4) 18 (5.1) 22 (11.8) 0.11

Bone 2(5.7) 15 (4.2) 17 (9.1) 0.67

Others 6(17.1) 42 (11.8) 48 (25.8) 0.35

For abbreviations see text
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No significant differences concerning the kind
of treatment was noticed, and the two groups did
not show any significant difference in terms of ad-
juvant chemotherapy/ chemoradiotherapy in pa-
tients who underwent curative surgery (p=0.70).
First-line chemotherapy was administered to 23
patients in the NEDGC group, and to 193 patients
in the non-NEDGC group. mDCF was used as the
first line chemotherapy regimen in 16 (69.6%) pa-
tients in the NEDGC group, and in 151 (78.2%) pa-
tients in non-NEDGC group (Table 2). Among the
patients who recieved mDCF therapy as first-line
treatment in the NEDGC group, 8 (50%) showed
PR, 6 (37.5%) SD and 2 (12.5%) had disease pro-
gression (PD). On the other hand, 4 (2.6%) had
CR, 58 (38.4%) had PR, 60 (39.8%) had SD, and 29
(19.2%) patients had PD in the non-NEDGC group
treated with mDCF (Table 3).

Analysis grade 3-4 hematological toxicities
in the NEDGC patients revealed that 2 (12.5%)
patients had anemia, 1 (6.2%) had thrombocyto-
penia, and 1 (6.2%) had neutropenia. In the non-
NEDGC group, 21 (13.9%) patients had anemia,
and 9 (5.9%) neutropenia. None of the patients in
the NEDGC group had febrile neutropenia where-
as in the non-NEDGC group febrile neutropenia
occurred in 3.3% (n=5) of the patients who were
hospitalized. Analysis of grade 3-4 non-hemato-
logical side effects in the NEDGC group revealed
nausea and vomiting in 2 (12.5%) patients, and
diarrhea in 1 (6.2%). In the non-NEDGC group, 8
(5.9%) patients had nausea-vomiting and 5 (3.3%)
had diarrhea.

NEDGC
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Table 2. Treatment characteristics of the patients with
NEDGC and non-NEDGC

NEDGC  Non-NEDGC
Characteristics (%) (%)
n=35 n-356 value

Curative surgery 0.02

Yes 12 (34.3) 193 (54.2)

No 23 (65.7) 163 (45.8)
Adjuvant CRT/RT 0.70

Yes 10 (83.3) 148 (76.7)

No 2 (16.7) 45 (23.3)
First-line chemotherapy 0.72

DCF 16 (69.6) 151 (78.2)

Infusional FUFA 4(17.4) 24 (12.4)

CFF 3 (13.0) 18 (9.4)
Second line chemotherapy 0.81

EOX 3 (60) 60 (67.4)

FOLFIRI 1 (20) 17 (19.1)

Capecitabine 1 (20) 12 (13.5)

CFF: cisplatin/5 fluorouracil/folinic acid),CRT: chemoradiotherapy;,
DCEF: docetaxel/ cisplatin/5 fluorouracil, EOX: epirubicin/oxaliplatin/
capecitabine, FUFA: 5 fluorouracil/folinic acid, FOLFIRI: 5 fluorouracil/
folinic acid/irinotecan, RT: radiotherapy

Table 3. Response to first-line mDCF

NEDGC (%) Non-NEDGC (%)
Response n=16 n=151
n (%) n (%)
Complete response - 4 (2.6)
Partial response 8 (50.0) 58 (38.4)
Stable disease 6 (37.5) 60 (39.8)
Progressive disease 2(12.5) 29 (19.2)
B
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Figure 1. A) Univariate analysis for overall survival in stage I-III NEDGC and non-NEDGC patients; B) Univariate
analysis for overall survival in stage IV NEDGC and non-NEDGC patients.
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Figure 2. A) Univariate analysis for overall survival in NEDGC and non-NEDGC patients that were administered modi-
fied DCFE. B) Univariate analysis for progression free survival in NEDGC and non-NEDGC patients that were adminis-

tered modified DCF.

Survival

The median follow-up period of the NEDGC
andnon-NEDGCgroups were 11.2 (range 0.46-69.2)
and 15.2 months (range 0.43-83.0), respectively.
The median OS was 16.8 months (95% CI 10.8-
22.9) in the NEDGC group, and 20.9 months (95%
CI 18.3-234) in the non-NEDGC group (p=0.59).
When the patients were divided into stages I-III
(non-metastatic) and stage IV (metastatic), OS was
not significantly different in the NEDGC and non-
NEDGC groups (p=0.51 and p=0.49, respectively)
(Figure 1). In the advanced-stage patients who had
first-line mDCF, the median OS was 10.6 (95% CI
5.9-15.4) and 12.2 months (95% CI 10.3-14.2) in
the NEDGC and non-NEDGC groups, respective-
ly (p=0.88). The median PFS in the NEDGC and
non-NEDGC groups were 7.6 (95% CI 5.5-9.7) and
7.5 months (95% CI 6.8-8.1), respectively (p=0.82)
(Figure 2).

Discussion

Gastric cancer constitutes 6.8% of all cancers
worldwide, it is the fifth most frequent cancer,
and the third most common cause of cancer-re-
lated deaths with a mortality rate of 8.8% [15].
Despite advancements of diagnostic and thera-
peutic modalities, it is still hard to say that the
survival rates have improved significantly over
time. It is essential to identify pathological sub-
types in order to set up new treatment strategies,
and eventually to increase survival.

It has been well known for a long time that
there are neuroendocrine cells in the gastric mu-
cosa which they give rise to tumors. Neuroendo-
crine cells scattered among typical gastric adeno-
carcinoma cells give rise to a particular pattern of
gastric malignancy, known as NEDGC. Although a
number of studies focused on neuroendocrine tu-
mors, only a few studies investigated the clinico-
pathologic features or the therapeutic approaches
of NEDGC. There are no sufficient data to deter-
mine the exact incidence of NEDGC among other
histological subtypes of gastric adenocarcinoma.
In our study, we found that NEDGC constituted
8.9% of all gastric adenocarcinomas.

The importance of some clinical and prognos-
tic factors, namely LVI, PNI, and the disease stage,
has been proven in gastric cancer [16,17]. In our
study, we showed that some clinicopathological
characteristics including LVI, PNI, and presence
of metastasis at the time of diagnosis were signifi-
cantly more frequent in the NEDGC group when
compared to the non-NEDGC group. Previously,
Kim et al. reported that stage 3 disease was the
most common (45%) among 29 NEDGC patients
who underwent gastrectomy alone, and the rates
of LVI and PNI were higher in the NEDGC group
(83% and 59%, respectively) [18]. In Zhang et al.
[10] and Eren et al. [19] studies, stage 3-4 disease
was reported in 70% and 63% of NEDGC patients,
respectively. Consistent with the previous studies
on NED-adenocarcinoma of other tissues such as
prostate and endometrium [20,21], we found that
the patients with NEDGC usually presented with
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an advanced-stage cancer, and they had poor prog-
nostic characteristics more often.

Several studies reported metastasis in 16-32%
of gastric adenocarcinoma patients at the time of
diagnosis, and the most common sites of metas-
tasis were peritoneum, liver, and distant lymph
nodes, in rank order [22,23]. In our study, metas-
tasis at the time of diagnosis was more common
in the NEDGC group (66%) compared to the non-
NEDGC group (46%) (p=0.02), and these rates were
higher than the ones reported in previous studies
on gastric adenocarcinoma. By contrast with non-
NEDGC patients and the previous reports, NEDGC
patients had a higher tendency for liver metasta-
sis and a lower tendency for peritoneal involve-
ment. This finding may suggest that NEDGC is
more likely to make hematogeneous metastasis
and it does not directly invade the peritoneum.
However, further multicenter studies with larger
patient numbers are needed to further clarify this
subject.

The standard therapy for metastatic gastric
carcinoma is palliative chemotherapy. Single-drug
regimens have achieved 6.7 months median OS
while the median for combination treatment is 8.3
months [24]. In a phase IIT V325 study by Van Cut-
sem et al, it was reported that adding docetaxel
to cisplatin/5-fluorouracil (CF) regimen improved
not only the OS, but also the time to progression
(TTP) parameter (TTP: 3.7 vs 5.6 months, OS: 8.6
vs 9.2 months; p<0.001, p=0.02, respectively) [25].
Since toxicity and febrile neutropenia were more
common in standard DCF, mDCF regimen was
started to be used [11-13]. The rates of overall
disease control were reported between 64.9% and
90% in advanced-stage gastric cancer cases treat-
ed with mDCF [11,12]. Those studies reported neu-
tropenia and anemia as the most common grade
3-4 hematological toxicities (4-8.1 and 5-11%,
respectively), while grade 3-4 nausea, vomiting
and diarrhea were observed in 5-15% of the pa-
tients as the non-hematological toxicities. Febrile
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