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Abstract

Gastric neuro-endocrine tumours (GNETS) are rare. European guidelines for the management
of GNETs have been published in 2012. The aim of our survey was to study the management
of GNETSs registered in the national cohort. A prospective national cohort registers the NETs
in France since January 2003. We reviewed all the individual medical reports of GNETS in
order to collect data on treatment. Results: 197 GNETs diagnosed between 1964 and 2013 in
20 centres were registered. For 181 cases data were considered complete for our survey.
Eighty four tumours were type 1 (46.4%); 5 types 2 (2.8%); 52 types 3 (28.7%) and 40 types
4 (22.1%). Types 1 and 2 were first endoscopically managed in respectively 93% and 60% of
cases, whereas surgery was first done respectively in 45% and 42% of types 3 and 4. Systemic
treatment, chemotherapy and/or somatostatin analogue (SSA), was first administered
exclusively for types 3 and 4. Near 3% of types 1 and 40% of types 2 received at a time SSA
treatment. Five-year survival rates were 98.3%, 100%, 63.2% and 31.8% for types 1, 2, 3 and
4 respectively. Conclusion: The great majority of GNETSs registered in this national cohort
are treated in accordance with the current guidelines. The survival rates we reported must be
interpreted with caution, because this cohort registered preferentially selected patients eligible
for treatment. The registration of all the GNETs, in particular type 1 considered as benign and

type 4 not eligible for specific anti-cancer treatment must be encouraged.



Introduction

Neuro-endocrine tumours (NETSs) are rare. Of those found in the gastrointestinal tract,
5% to 15% occur in the gastric region (1-4) in the registry-based studies and up to 23% for
one large prospective study in Austria (5). Three to four types of gastric NETs (GNETSs) have
been identified: type 1 (70%-80%) are developed in the context of chronic atrophic gastritis
(auto-immune type A gastritis and Helicobacter Pylori (Hp)-associated atrophic gastritis),
preferentially in women (6); type 2 (5%-6% of cases) are associated with Zollinger— Ellison
syndrome and more common in the setting of multiple endocrine neoplasia (MEN-1) (7); type
3 (14%-25% of cases) are defined as sporadic tumours that occur in the absence of
hypergastrinemia (8, 9). A new type of GNETs was recently described (10); the type 4
corresponding to poorly differentiated neuroendocrine gastric carcinomas. Prognosis and
outcomes are dependant of the tumour type (11): without intervention, the outcome of types 1
and 2 is usually benign, with slow growth and, in some cases, spontaneous stabilization or
regression. For types 1 and 2 the specific mortality is very low, closed to 0%. For type 1
GNETs recent mono- or multicentric studies report lymph node metastasis rate of 0% to 5.9%
and liver metastasis rate of 0% to 2% (8, 12-15). Metastasis occur in 12% to 30% of type 2
GNETs, and in 65% (liver in about 52%) of the more aggressive type 3 tumours (16).

European guidelines for the management of GNETs have been published in 2012 (17).
For type 1 GNETs a conservative management, in order to avoid inappropriate gastrectomy, is
recommended. This management is based on regular endoscopic follow-up with iterative
limited endoscopic resection of all tumours. For tumours greater than lem EUS is
recommended to assess wall and lymph node invasion, before polypectomy. Surgery must be
reserved to tumour involving submucosa and/or lymph node involvement and/or positive
margin on polypectomy specimen. For type 2 GNETs local excision is recommended,

preferentially by endoscopy. Type 3 is treated in the same way as gastric adenocarcinomas by



total gastrectomy with extended lymph node resection in the absence of visceral metastasis, or
systemic chemotherapy if surgery is not feasible (types 3 and 4 are considered as a single
group in this guideline). The place of somatostatin analogue (SSA) is still debated, especially
for types 1 and 2 GNETs.

The aim of our study was to study the management of GNETs registered in the
national cohort of NETs and to analyse if this management is in accordance with current
guidelines.

Population and methods

A prospective national cohort from the Group of neuroEndocrine Tumour (GTE
cohort) registers the incident and prevalent cases of NETs in France since January 2003 via an
e-CRF (electronic case report form). In addition a specific national multidisciplinary
organization is implemented since 2009 to offer to all patients with NETs in France a
specialized multidisciplinary management involving local and national experts (RENATEN
network). The registration of the NETs in the national cohort of the GTE is done via a
standardized e-CRF: the variables registered prospectively in the cohort for all NETs are: date
of birth, date of diagnosis, sex, functional tumour or not, localization of the primary,
histologic classification (WHO 2000 (18) or WHO 2010 (19) or both), stage at diagnosis,
localization of metastasis, size and number of tumours, Ki 67 index, chromogranin A level,
date of last follow-up, status at the last follow-up (dead, alive with tumour, alive without
tumour). The standardization of data collected, the same for all the NETs registered, permit to
compare the descriptive characteristics of NETs whatever the organ they involved. For our
survey an additional investigation was done: all the individual medical reports were reviewed
in order to collect additional data: the type of gastric tumour, endoscopic reports, surgical

reports, use of SSA therapy, chemotherapy, other oncologic treatments as radiotherapy, serum



gastrinemia level. The 2 mixed adenoneuroendocrine carcinoma (MANEC) registered in our
cohort were considered as type 4 tumours.

We have studied for our survey all cases of GNETs registered between January 2003
and December 2012. Informed consent was given to all the patients. The study was approved
by the scientific committee of the national group for NETs (GTE) and the ethic committee of
the university hospital of Rennes, France. The study was supported by a fund from Ipsen
Pharma SAS.

Statistical analysis

Quantitative and qualitative data were analysed with chi 2 square test, Fisher exact
test, Student test, and Wilcoxon test in a univariate analysis. Survival curves are compared
with Log rang test. Statistical analysis was performed using JMP PRO (SAS Institute, Inc,

Cary, North Carolina).

Results

At the end point of our study (31 December 2012) 197 GNETs diagnosed between
1964 and 2013 in 20 centres were collected, corresponding to 4.6% of all the NETs registered
(n=4315) (fig 1). The GNETs were at the fifth level in frequency in our cohort (excluding
thyroid, parathyroid and adrenal gland tumours). Fifty two cases (26.4%) were diagnosed
before the start of the cohort (prevalent cases), 137 (69.5%) were diagnosed since the start of
the cohort (incident cases), and for 8§ patients the date of diagnosis was not specified. For 181
cases (92%) demographics and tumours characteristics data were available for our survey.

Demographics and tumours characteristics are presented in table 1. Half of the
tumours registered corresponded to types 3 or 4 GNETs, respectively 28.7% and 22.1%, type
2 GNETs were very rare totalizing 5 cases (2.8%). Males were predominant for types 2, 3,

and 4 GNETs (60% to 75%) whereas females were predominant for type 1 GNETSs (64%). All



the type 1 GNETs occurred on proven atrophic gastritis. Hp infection status was not specified
for all the cases, so no relationship between Hp infection-related atrophic gastritis can be
studied. In the same way the parietal cell antibody serum level was not available for all the
patients. The 5 type 2 GNETs had all a proven gastrinoma localized in the duodeno-pancreatic
area. Median age at diagnosis was around 55 years for types 1 and 2 GNETSs (respectively
55.8 and 53.6 years old) and was around 60 years for types 3 and 4 GNETs (respectively 58.0
and 65.8 years old) (p=0.02). Tumours were significantly smaller for types 1, 2 and 3 GNETSs
than for type 4 GNETs: median size was 20mm, 25mm, 20mm and 50mm, p<0.0001)
respectively. Nearly all type 3 (96.1%) and type 4 (97.4%) GNETs presented as solitary
tumour whereas types 1 and 2 presented as multiple tumours in respectively 34.8% and 50%
of cases, p=0.0004. Chromogranin A and gastrinemia levels were poorly available.
Chromogranin A level (N<98ug/l) was available for only 68 cases (38%), the median level
for types 1 GNETs (28 cases) was 208ug/l [19-911], 2705ng/1 [1801-3608] for types 2
GNETs (2 cases), 282ug/l [20-10000] for types 3 GNETs (25 cases) and 320ug/1 [29-1550]
for types 4 GNETs (13 cases). Basal gastrinemia level (N: 13 to 115 ng/l) was available for
only 53 cases (29%), median level for types 1 GNETs (27 cases) was 1020ng/1 [13-2886],
1690ng/1 [810-3409] for types 2 GNETs (3 cases), S6ng/l [13-12800] for types 3 GNETs (14
cases) and 129ng/1 [68-1261] for types 4 GNETs (8 cases). Types 1 and 2 GNETs were all
diagnosed at an early localized stage, whereas 51.9% of type 3 GNETs and 71.8% of type 4
GNETs were diagnosed with distant metastasis and respectively 17.3% and 17.9% with
lymph nodes metastasis (p<0.0001). For 172 cases (95.0%) the data based on WHO 2000
classification were available. All types 1, 2 and 3 GNETs corresponded histologically to well
differentiated NE tumours or carcinomas whereas all the types 4, per definition, corresponded
to poorly differentiated NE carcinomas. For 126 cases (69.6%) the data based on WHO 2010

classification were available. Types 2 and 3 GNETs were all classified as G1 or G2 tumours.



Types 1 and 2 GNETs were predominantly Gl tumours in 74% and 60% of cases
respectively, whereas types 3 GNETs were predominantly G2 tumours (72%). All types 4
GNETs corresponded to G3 tumours, 2 of them where MANECS (Mixed
Adenoneuroendocrine Carcinoma). K167 index was available for 67 cases (37%). The median
percentage was 2% [1-55] for types 1 GNETs (53 cases) (one well differentiated carcinoma
with a KI 67 index at 55% was classified as type 1 GNET after expert pathology review), 5%
[2-10] for types 2 GNETs (3 cases), 5% [1-40] for types 3 GNETs (21 cases) and 73% [10-
90] for types 4 GNETs (20 cases).

Data about treatment were complete for 141 cases (78%). Treatment modalities
according to the type of GNETs are presented in table 2. First endoscopically management
was achieved for 93% of type 1, 60% of type 2, 39.5% of type 3 and 3.5% of type 4. First
endoscopic resection for type 3 GNETs was achieved for small tumours (4 to 20mm) without
lymph node or distant metastasis in 87% of cases. One metastatic type 4 GNETs was first
treated by endoscopy in a palliative intent. Surgery was the primary treatment for 40.0% to
44.7% of types 2, 3 or 4 and 5.8% of type 1. Chemotherapy was administered 1* line for 5.3%
of type 3 and 48.3% of type 4. No treatment was started for 1.4% of type 1 and 3.5% of type
4. SSA was administered 1*' line only for type 3 GNETSs (7.9% of cases). Considering all the
treatments received 83% of types 1 GNETs were treated only with endoscopy, 14.5% required
finally surgery and 3% received SSA. Only 20% of type 2 GNETs was exclusively treated
with endoscopy, finally 60% required surgery and 40% received SSA. One quarter of type 3
GNETs were exclusively treated by endoscopy, 58% required surgery, 21% required
chemotherapy and 21% received SSA. Types 4 GNETs were treated with more
aggressiveness: 59% required surgery, 66% chemotherapy and 10% received SSA. Surgery
for types 1 was partial gastrectomy in 7 cases (10%) and a total gastrectomy in 3 cases (3%).

For type 2 GNETs a partial gastrectomy was done in 3 cases (60%). For type 3 GNETs a



partial gastrectomy was done in 12 cases (31.5%) and a total gastrectomy in 9 cases (24%).
For type 4 GNETs a partial gastrectomy was done in 6 cases (20.5%) and a total gastrectomy
in 10 cases (34%).

The mean follow-up was 3 years (range 0 to 45.3 years) for the entire cohort, 4 years
(range 0 to 45.3) for types 142 and 2 years (range 0 to 14.8) for types 3+4. The vital status at
the end of the survey was known for all the patients. Near all the types 1+2 patients (97.5%)
were alive at the end of the study and 73.3% of the types 3+4. Survival curves of the different
types of GNETs are presented in fig 2. The 5-year survival rate decreased with the type of
GNETs; types 1 and 2 had an excellent 5-year survival rate (respectively 98.3% and 100%)
whereas type 3 had a lower 5-year survival rate at 63.2% and type 4 had the poorer outcome

with a 5-year survival rate at 31.8%.

Discussion

With 197 GNETs registered our cohort is one of the largest one published on
management of this disease. Most of the available data about treatment of GNETs came from
small monocentric studies or cases reports. One prospective cohort had registered all the
NETs in Austria during one year and gave information about 65 incidental GNETs (5). Two
population-based studies in UK (20) and Europe (21) reported results about survival of
respectively 400 and 380 GNETs registered during 15 and 10 years without detailed data on
treatment. Poor data are available about treatment of GNETs from large cohort.

In the national, GTE, NET cohort GNETs represented 4.6% of all the NETs registered
(at the 5™ place), and 5% of the digestive NETs (at the 31 place after pancreatic NETs
(39.7%) and small bowel NETs (27.4%)) equally with the NETs of the appendix. Those data
are in accordance with a recent review of population-based studies (1) reporting that GNETs

represented 5 to 15% of the digestive NETs, at the 3" place (equally with NETs of the



appendix), after small bowel and pancreatic NETs. Data from French or European registries
reported a frequency of GNETSs range 6.4% to 20.2% (2, 21). In a prospective national study
recording the entire incident digestive NETs during one year in Austria, GNETs was the most
frequent digestive NETs and represented 23% of the cases (5). In our study the registration of
all the GNETs is certainly not sufficient: types 3 and 4 GNETs are over-represented with 51%
of the cases, whereas it is usually admitted that types 1 represented 70 to 80% of the cases (1,
10, 21). Near all the NETSs registered in this national cohort (GTE) came from the centres of
the RENATEN network where the cases are discussed in specialized multidisciplinary
meetings. Types 1 GNETSs are probably under registered because considered as benign, easy
to treat and to follow-up, and thus probably not discussed in multidisciplinary meetings. In the
same way type 4 GNETs not eligible for surgery or chemotherapy are probably not discussed
in RENATEN meeting and then not registered.

Even if our study is not a population-based study, with a non-exhaustive registration,
the demographics and tumours characteristics we reported are coherent with data from
registries. The sex ratios we reported are similar to data published recently in a review (10):
type 1 GNETs are more frequent in females (64%) and types 2, 3 and 4 in males (60% to
75%). In our study type 1 GNETs are diagnosed at a median age of 56 years, tumours are
multiple in 35% of cases, with a median size around 20mm, with lymph node invasion in 6%
of cases. The median size of type 1 GNETs we reported is bigger than the size usually
reported in other studies, consolidating our idea of a recruitment bias of only big tumours that
are discussed in multidisciplinary meeting. Type 2 GNETs are diagnosed at a younger age (54
years), more often at a bigger size (25mm) and multiple in 50% of cases. Types 3 and 4 are
diagnosed at a more advanced age (58 and 66 years), tumours are bigger for type 4 (50mm),

more often solitary, with frequently lymph node metastasis (17% and 18%) or distant
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metastasis (52% and 72%). Those characteristics are similar to data from review (10) or
population-based studies (2, 21).

The pathologic items useful for the therapeutic decision were available for the
majority of the cases of our cohort: items for the WHO 2000 classification were missing for
only 5% of the entire cohort and 2% for cases registered since 2000; items for the WHO 2010
classification were missing for 30% of the entire cohort and 6% for the cases registered since
2010. Curiously the KI67 index was clearly mentioned in only 37% of the pathology records.
Items useful but not fundamental are poorly mentioned on pathology and medical reports:
chromogranin A and gastrinemia levels were available in only one third of our cases. For type
1 GNETs the knowledge of the presence or absence of Helicobacter pylori infection was
insufficient to study the relationship between Hp-associated gastritis and type 1 GNET.

The originality of our work was to focus on the management of GNETs and to analyse
the accordance with the available recommendations from ENETS (17) and NANETS (22)
guidelines.

For types 1 and 2 conservative management is recommended, based on endoscopy regular
follow-up and iterative endoscopic resection. Disease-specific survival was similar in a recent
study comparing the 2 strategies: endoscopic follow-up with or without endoscopic resection
versus surgical resection for type 1 GNETSs (23). Tumour size is an important criteria for the
decision of endoscopic resection for types 1 and 2 GNETs but is not the only one. For tumour
of big size EUS is recommended to ensure that submucosa is not invaded, before endoscopic
resection. In our study whereas sizes of types 1 and 2 GNETs where bigger than reported in
previous studies, respectively 93% and 60% where first resected endoscopically and finally
respectively 14.5% and 60% required further surgery. Surgery must be reserved for tumour of
big size and/or involving submucosa, or with positive margin after endoscopic resection (24).

Systematic endocopic resection of tumours less than 1cm had never proven its efficacy and is
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not universally admitted. Treatment with SSA has recently been shown to be effective for
types 1 and 2 GNETs (25-28). Somatostatin analogues reduce hypergastrinemia and have a
direct antiproliferative effect on ECL cells. Although SSA are not yet recommended for types
1 and 2 GNETs, several case reports or cohort studies have reported reduction or
disappearance of tumours treated with SSA (25, 26, 29, 30). Even if SSA are considered as an
over-treatment for types 1 and 2 GNETs, it is admitted that for selected cases SSA can be
used, especially when endoscopic management is not feasible or not accepted by patients (31).
In a recent retrospective multicentre study in Italy, SSA were used in more than one third of
patients with type 1 GNETSs (30) and then admitted as a valid treatment by the authors. In our
cohort near all type 1 GNETs were treated in accordance with guidelines: first endoscopic
management (with or without resection), 6% first surgically managed and 15% need surgery
at a time of their disease history. A small number, of type 1 GNETs (3%) received SSA. For
type 2 GNETs guidelines recommended local excision, preferentially with endoscopy: 60%
were first endoscopically managed and finally 60% required surgery. Two patients received
SSA without official recommendations. Only 5 types 2 GNETs were registered and data about
their management cannot be generalized. When analysing all the treatments received, finally
16% of types 1 and 2 GNETs required surgery as first or subsequent treatment, and SSA
therapy was administered in 6% of all types 1 and 2 GNETs.

For types 3 and 4 the recommendation is to apply the same treatment as for gastric
adenocarcinoma: surgery for localized resectable tumours and systemic chemotherapy for
metastatic ones. In a recent review by Sato et al. (16), endoscopic resection for selected type 3
GNETs can be an acceptable treatment (well differenciated, <2cm, without submucosal
invasion). In our cohort we have analysed separately type 3 and type 4 GNETs allowing us to
study the place of SSA treatment. Type 3 GNETs were first treated equally with surgery or

endoscopy (respectively 40% and 45%). Type 3 GNETs in our cohort are all well
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differenciated with a median size of 2cm: those characteristics could explain the high rate of
endoscopic resection we reported. Chemotherapy was used 1% line in 5% of cases and SSA in
8% of cases. Logically only 3.5% of type 4 GNETs were endoscopically managed, the
majority was first treated by surgery (42%) and 48% with chemotherapy. No type 4 GNETs
received SSA as first treatment. When analysing all the treatments received, nearly 60% of
types 3 and 4 GNETSs required surgery. Type 3 GNETs were treated in the great majority by
surgery alone (58%), 21% received chemotherapy and 21% SSA. Nearly 50% of type 4
GNETs were first treated with chemotherapy and finally two-third received chemotherapy.
Since the results of the PROMID (32) and the CLARINET (33) studies SSA is a valid
treatment for well differentiated G1-2 metastatic NETs of the midgut. In our cohort only 21%
of type 3 GNETs received SSA probably because the majority of cases was diagnosed and
treated before the validation of this therapy. SSA was used without valid recommendation in
10% of type 4 GNETs.

Poor data on survival of GNETs according to the type of tumour are available. Most of
studies and reviews (34) reported an excellent 5-year survival for types 1 and 2 GNETs
reaching nearly 100%, admitting that those tumours have no or a limited excess risk of death.
In our cohort the 5-year survival of types 1 and 2 was nearly 100%, despite 5-year survival
was worse for type 3 GNETs (63%) and for type 4 (32%). In the review by O’Toole et al (34)
the 5-year survival of types 3 and 4 analysed together was 33%. In a recent European
population-based study (21) 5-year survival was 62% for well-differentiated GNETSs
(corresponding to type 3 in our study) and 7.7% for poorly differentiated (corresponding to
type 4 in our study). The 5-year survival we reported for type 4 is probably over estimated
because type 4 GNETs with poorly prognosis treated by best supportive care only are most
certainly not registered in our cohort.

Conclusion

13



Even if this national cohort is certainly not exhaustive, especially for type 1 considered
as benign and some type 4 treated only with best supportive care, the data about treatment we
reported are of importance. The great majority of GNETs are treated in accordance with the
current guidelines. SSA treatment is rarely administered for types 1 and 2 GNETs, and
moderately for type 3 GNETs. The survival rates we reported must be interpreted with
caution, in particular for type 4 tumours, because this cohort registered preferentially selected
patients eligible for treatment. The registration of all the GNETSs, in particular type 1
considered as benign and type 4 not eligible for specific anti-cancer treatment must be
encouraged.
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Figure legends:
Fig 1: distribution of NETs in the French national cohort

Fig 2: survival curves
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Table 1: demographic and tumours characteristics of the 181 gastric NETs

Typel Type 2 Type 3 Type 4 p
n 84 5 52 40
Frequency, % (n) 46.4 2.8 28.7 22.1
Males, % 35.7 60.0 63.5 75.0 0.0002
Median age at diagnosis, y 55.8 53.6 58.0 65.8 0.02
[min-max] [9.6-84.8] [28.0-60.5] [19.3-81.4] [11.1-89.2]
Size <1 cm, % 47.6 20.0 17.4 2.8 <0.0001
NA, n 9 1 6 4
Median size, mm 20 25 20 50 <0.0001
[min-max] [2-45] [7-62] [4-160] [4-200]
Solitary tumour, % 65.2 50.0 96.1 97.4 0.0004
NA, n 15 1 1 1
Median number when 8 - - -
multiple [min-max] [2-20]
Stage at diagnosis, %
Localized 94.1 100 30.8 10.3 <0.0001
Nodes metastasis 5.9 - 17.3 17.9
Distant metastasis - - 51.9 71.8
Differentiation, %
WHO 2000 (n=172) 79 5 48 40
Well differenciated 50.6 40.0 2.1 - <0.0001
tumour
Well differenciated 494 60.0 97.9 -
carcinoma
Poorly differenciated - - - 100*
carcinoma
WHO 2010 (n=126) 58 4 36 28
Grade 1 74.1 60.0 27.8 - <0.0001
Grade 2 24.1 40.0 72.2 -
Grade 3 1.7 0 - 100%*

NA: Not Available, * 2 MANECs
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Table 2: first and further treatments according to the type of GNETs

Typel Type2  Type3 Type 4
n=141 n=69 n=>5 n=38 n=29
First treatment %

Endoscopy 92.8 60.0 39.5%* 3.5k
Surgery 5.8 40.0 44.7 41.5
Chemotherapy - - 53 48.3
No treatment 1.4 - - 3.5
SSA - - 7.9 -
All treatments %

Endoscopy 82.6 20.0 23.7%% 3 5%k
Surgery 14.5 60.0 57.9 58.6
Chemotherapy - - 21.1 65.5
SSA 2.9 40.0%* 21.1 10.3

SSA: somatostatin analogue, * surgery + SSA, ** tumour size 4 to 20mm, grade 1 or 2,
86.7% localized, 13.3% metastatic, *** 1 metastatic case treated palliatively
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Fig 1
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Fig 2
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