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Abstract: O6-methylguanine-DNA methyltransferase (MGMT) is a widespread DNA repair enzyme defending against 
mutation caused by guanine O6-alkylating agents. Until now, we know only little about the expression of MGMT in 
gastroenteropancreatic neuroendocrine neoplasm (GEP-NEN). To study the expression of MGMT and its clinical 
significance in GEP-NEN, 174 specimens of GEP-NEN were examined, of which 152 specimens came from The 
First Affiliated Hospital, Sun Yat-sen University during October 1995 to November 2013, 22 specimens came from 
Peking Union Medical College Hospital during September 2004 to April 2010. MGMT protein was detected with 
EnVision immunohistochemical staining method. Clinicopathological factors were also collected and analyzed. We 
observed that the overall expression rate of MGMT was 83.9%. Over expression of MGMT protein was not associ-
ated with sex, age, functional status, primary tumor location, grading, classification, TNM stage and metastasis (P 
> 0.05). Kaplan-Meier analysis revealed that there was no significant difference in survival between MGMT-positive 
and MGMT-negative tumors of GEP-NEN patients (χ2 = 0.887, P = 0.346). In multivariate analyses carried out by 
Cox proportional hazards regression model, MGMT expression was also not an independent predictors of survival. 
These results demonstrated that MGMT protein was highly expressed in GEP-NEN. MGMT deficiency rate was similar 
in pancreatic NEN and in gastrointestinal NEN. MGMT expression was not correlated with prognosis of GEP-NEN.

Keywords: Gastroenteropancreatic neuroendocrine neoplasm (GEP-NEN), O6-methylguanine-DNA methyltransfer-
ase (MGMT), immunohistochemisty, survival

Introduction

O6-methylguanine-DNA methyltransferase (MG- 
MT) is a widespread DNA repair enzyme which 
is critically important in maintaining genomic 
stability. The suicide enzyme MGMT repairs 
O6-methylguanine (O6-MG) related mispairing 
DNA lesion caused by O6-alkylating agents, 
thus preventing genetic changes leading to 
malignant transformation of cells. The special 
anti-carcinogenic mechanisms made MGMT a 
double-edged sword. On one hand, it protects 
normal tissue from chemotherapy-induced cell 
injury or carcinogenesis. On the other hand, 
MGMT weakens the anti-tumor effect and may 
cause tumor resistance to guanine O6-alkylating 
agents [1]. 

Human MGMT gene stably exists in all normal 
tissues. Its expression was relatively higher in 
liver, lymphoid, gastrointestinal-tract and other 
active site of gene transcription [1, 2]. Several 
studies have found that silencing of MGMT and 
decreasing of the protein expression could be 
associated with tumorigenesis [1]. In most 
tumors, MGMT deficiency rate was about 10%-
20%, only a small part, for example gliomas, 
could reach and exceeded 20% [2, 3]. MGMT 
deficiency was a strong predictor of favorable 
treatment and survival in glioblastomas patien- 
ts treated with temozolomide [4], but no evi-
dence supported survival benefit in those 
receiving surgery alone [5]. The prognosis pre-
dictive value of MGMT varies in different 
tumors. For instance, low expression of MGMT 
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was regarded as poor prognosis predictor in 
gastric cancer, hepatocellular carcinoma (HCC) 
and lung cancer [6-8]. Though, MGMT deficien-
cy predicted poor outcome in breast duct ade-
nocarcinoma [6], the basal-like breast cancer 
(BLBC) went to the opposite side that positive 
expression of MGMT was associated with poor 
survival [9]. Besides, there was no evidence to 
support MGMT expression correlated with the 
prognosis in colorectal cancer [10].

Gastroenteropancreatic neuroendocrine neo-
plasm (GEP-NEN) is a group of rare heteroge-
neous malignancy originating from neuroendo-
crine cells of the digestive system, mainly in 
gastrointestinal (GI) tract and pancreas. There 
were only a few small-sample studies reported 
the expression of MGMT in GEP-NEN at pres-
ent. A study from North America suggested that 
MGMT immunohistochemical deficiency was 
more common in pancreatic neuroendocrine 
neoplasm (p-NEN) than in gastrointestinal neu-

roendocrine neoplasm (GI-NEN) (19/37, 51% 
vs. 0/20, 0%) [11]. A study from Sweden showed 
that low MGMT expression rate was 43% 
(10/23) in 23 cases of NEN [12]. Another study 
from Sweden and Norway reported a relatively 
low MGMT deficiency rate of 6% (1/17) in neu-
roendocrine carcinoma (NEC) [13]. As for the 
prognostic value of MGMT in GEP-NEN, 
Matthew H. Kulke et al observed a trend toward 
longer progression-free-survival (PFS) and over-
all survival (OS) in MGMT-deficient patients 
compared with MGMT-positive patients treated 
with temozolomide (median PFS: 19.2 m vs. 
9.3 m, P = 0.11; median OS: not reached 
vs.19.1 m). However, the possibility of indepen-
dent effect of MGMT on survival cannot be 
ruled out [11]. So far, there has been no study 
about the independent prognostic value of 
MGMT in GEP-NEN. Therefore, we analyzed 174 
cases of GEP-NEN patients retrospectively, 
detecting the expression of MGMT in the tumor 
tissues and investigating its correlation with 

Figure 1. Immunohistochemical staining of MGMT in GEP-NEN (EnVision). A. p-NET, G1, MGMT negative (-); B. p-
NET, G2, MGMT weak positive (+); C. Rectal NET, G1, MGMT moderate positive (++); D. Ileum NET, G1, MGMT strong 
positive (+++) (× 200).
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sex, age, functional status, primary tumor loca-
tion, grading, classification, TNM stage, metas-
tasis and prognosis.

Materials and methods

Patients and sample collection

174 paraffin slices of histopathological con-
firmed GEP-NEN were collected, of which 152 
specimens came from the First Affiliated 
Hospital, Sun Yat-sen University during October 
1995 to November 2013, 22 specimens came 
from Peking Union Medical College Hospital 
during September 2004 to April 2010. MGMT 

sues, immunohistochemical studies were per-
formed on paraffin sections using an EnVision 
method. Appropriate antibody dilute concentra-
tion and antigen repairing method were decid-
ed according to preliminary experiment result. 
MGMT strongly positive stained sections of 
GEP-NEN patient in preliminary experiment was 
served as positive control. Phosphate buffer 
saline (PBS) instead of the first antibody was 
applied as negative control. Paraffin tissue sec-
tions (4 μm) were incubated for 60 min at 60°C, 
deparaffinized, and rehydrated in graded etha-
nol solutions to water. After retrieval in the 
EDTA buffer (1 mmol/L, pH 8.0, ZSGB-BIO, 
Beijing, China) for 2.5 min, the sections were 

Table 1. Correlation between clinicopathological factors and 
expression of MGMT in GEP-NEN (N = 174)

Characteristics n
MGMT Positive 

rate (%) χ2 P value
- + ++ +++

Sex 1.602 0.206
    Male 100 18 13 30 39 82.0 
    Female 74 10 14 19 31 86.6
Age(years) 0.287 0.592
    < 50 85 15 12 25 33 82.4
    ≥ 50 89 13 15 24 37 85.4
Functional status 0.525 0.469
    Nonfunctional 127 22 22 37 46 82.7
    Functional 47 6 5 12 24 87.2
Site 0.031 0.985
    GI tract 83 12 11 25 35 85.5 0.030 0.863* 
    Pancreas 74 14 11 21 28 81.1
    Other 17 2 5 3 7 88.2
Tumor grade 1.418 0.492
    G1 86 13 11 26 36 84.9
    G2 41 9 7 10 15 78.0 
    G3 47 6 9 13 19 87.2
Tumor type 0.525 0.469
    NET 127 22 18 36 51 82.7
    NEC 44 6 9 12 17 86.4
    MANEC 3 0 0 1 2 100.0 
Tumor stage 0.153 0.696
    I + II 87 13 11 25 38 85.1
    III + IV 87 13 14 23 32 82.8
Metastasis 0.098 0.755
    No 109 17 13 32 47 84.4
    Yes 65 11 14 17 23 83.1
Abbreviations: GI tract, gastrointestinal tract; NET, neuroendocrine tu-
mor; NEC, neuroendocrine carcinoma; MANEC, mixed adenoneuroendo-
crine carcinomas. *The χ2 and P value were computed by the contrast 
between gastrointestinal tract and pancreas.

protein were detected with 
Envision immunohistochemical 
staining method, clinicopatho-
logical factors were also col-
lected and analyzed. World 
Health Organization (WHO) 
2010 classification (the 4th 
edition) was adopted to name 
and classify the GEP-NEN spec-
imens [14]. 2012 European 
Neuroendocrine Tumor Society 
(ENETS) TNM staging criteria 
[15, 16] was used to evaluate 
tumor stage, while 2012 
American Joint Committee on 
Cancer (AJCC) Cancer Staging 
Atlas [17] served as supple-
mentary when the original site 
of tumor was not included in 
ENETS criteria. Patients’ clini-
copathological factors were 
collected, including age at diag-
nosis, sex, tumor functional 
status, primary site, tumor 
grade (G1, G2, G3), tumor type 
(neuroendocrine tumor, NET; 
neuroendocrine carcinoma, 
NEC; mixed adenoneuroendo-
crine carcinomas, MANEC), 
TNM stage and metastasis at 
diagnosis, treatment (radical 
treatment, palliative treatment, 
supportive treatment), etc. 

Immunohistochemical staining 
for MGMT and scoring method 
for its expression

To detect the expression of 
MGMT in GEP-NEN tumor tis-
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incubated with a 1:50 dilution of primary mouse 
anti-MGMT monoclonal antibody (Fuzhou 
Maxim Biotech, Ltd, Fujian, China) overnight at 
4°C. On next morning, the slides were brought 
to room temperature and exposed to 3% H2O2 
for 10-20 min so as to block endogenous per-
oxidase activity. Antibody reactivity was detect-
ed using the DAKO DAB (3.3’-diaminobenzidine) 
detection system (Dako K5007 HRP/DAB+, 
Rabbit/Mouse). The sections were incubated 
with secondary antibody for 30 min at 37°C. 
DAB staining time was up to 10 min. Then the 
sections were counterstained with hematoxy-
lin, differentiated by 1% hydrochloric alcohol, 
washed to blue-back in saturated lithium car-
bonate, and finally sealed with neutral balsam. 
Slides were observed at 100 ×, 200 ×, and 400 
× using Olympus BX-50 microscope and imag-
es were captured under an Olympus DP72 cam-
era (Olympus, Tokyo, Japan) using Olympus 
DP2-BSW microscope digital-imaging soft- 
ware.

The MGMT positive staining refers to either 
cytoplasm or nucleus staining to yellow or dark 
brown. Nonneoplastic cells (lymphocytes, stro-
mal cells, endothelial cells and liver cells) 
served as an internal positive control in all tis-
sue sections. The immunoreactivity of MGMT 
was evaluated microscopically under 5 differ-
ent high-powered fields (× 400) in a blinded 
fashion by 2 observers. We counted one hun-
dred tumor cells in each area and calculated 
the mean percentage of positive tumor cells as 
well as the intensity of staining. The percentage 
of positive tumor cells was ranked as follows: 
0% - 5%, 0; 6% - 25%, 1; 26% - 50%, 2; 51% - 
75%, 3; 76% - 100%, 4. The intensity of immu-
nostaining was scored as follows: weak or only 
cytoplasm stained, 1; moderate, 2; intense, 3. 
The immunoreactive score (IRS) was the prod-
uct of the two scores. IRS ≤ 2 were defined as 
negative and otherwise defined as positive. 

Statistical analysis

Statistical analyses were performed using 
SPSS software (version 16.0). Measurement 
data with normal distribution were reported as 
the mean ± standard error (

_
X  ± S). For enumer-

ation data, the constituent ratio was reported. 
Patient’s survival was described with median 
survival time and survival rate. The clinicopath-
ologic characteristics were compared with 
MGMT-positive and MGMT-negative groups, 
and the significance of associations was deter-
mined with chi-square test. Survival was 
defined as the time from diagnosis of GEP-NEN 
until death. NEN-related deaths were consid-
ered as events for survival analysis. Patients 
who died of other reasons or alive at the last 
follow-up were censored. Overall survival analy-
ses were performed using the Kaplan-Meier 
method and Cox regression analyses. The log-
rank test was used for univariate analyses of 
potentially prognostic factors. P value < 0.05 
was considered statistically significant; all tests 
were 2-sided.

Ethics 

The study was approved by the ethics commit-
tee of the First Affiliated Hospital Sun Yat-sen 
University and complied with the Declaration of 
Helsinki. Informed consent was obtained from 
each patient before the study.

Results

Clinicopathological features

In total, 174 patients with histologically con-
firmed sporadic GEP-NEN were analyzed retro-
spectively. 100 (57.5%) were men and 74 
(42.5%) were women. The mean age at initial 
diagnosis was 49.6 ± 13.8 years (range 18-85 
years). 127 tumors (73.0%) were nonfunctional, 

Table 2. MGMT expression in primary and metastasis site (N = 6)

NO.
Primary Metastasis MGMT 

Site Grade Site Grade Primary Metastasis Change
1 Pancreas 2 Liver 2 - + Stronger
2 Pancreas 1 Scalp 2 ++ +++ Stronger
3 Stomach 3 Liver 3 ++ +++ Stronger
4 Ileum 1 Liver 1 +++ +++ Unchanged
5 Jejunum 3 Liver 3 ++ - Deficient
6 Pancreas 2 Liver 2 +++ - Deficient

Among them, 2-5 point 
represented weak posi-
tive (+), 5-9 points rep-
resented moderate po- 
sitive (++), and above 9 
points represented str- 
ong positive (+++) [18]. 
If the result was diffi-
cult to judge, the paraf-
fin would be cut and 
stained again. 
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while 47 patients (27.0%) had functional 
tumors, including 36 insulinoma, 1 glucagono-
ma, 2 vasoactive intestinal peptide tumor, 2 
gastrinoma, 2 p-NEN with diarrhea and 4 small 
intestine NEN with flushing or diarrhea. Primary 
tumors were pancreas (74/174, 42.5%), gastro-
intestinal tract (83/174, 47.7%) and other 
(17/174, 9.8%). In detail, GI-tract NEN consist-
ed of esophagus (4/178, 2.3%), stomach 
(20/174, 11.5%), duodenum (14/174, 8.0%), 
jejunum-ileum (7/174, 4.0%), appendix (3/174, 
1.7%), colon and rectum (35/174, 20.1%). Other 
sites included gallbladder (3/174, 1.7%), com-
mon bile duct (1/174, 0.6%), Vater’s ampulla 
(2/174, 1.1%), liver (2/174, 1.1%) and unknown 
primary (9/174, 5.2%). The numbers of G1, G2, 
G3 tumors were 86 (49.4%), 41 (23.6%), 47 
(27.0%), respectively. As for tumor type, neuro-
endocrine tumor (NET), neuroendocrine carci-
noma (NEC) and mixed adenoendocrine carci-
noma (MANEC) accounted for 70.3% (127/174), 
25.3% (44/174) and 1.7% (3/174), respectively. 
Acording to ENET and AJCC TNM staging crite-
ria, 49 patients (28.2%) were on stage I, 38 

out of 174 patients received long-term follow 
up from the time of diagnosis to February 28, 
2014. The median follow-up time was 2.65 
years (range: 14+ days - 11.4 years). 

MGMT expression profiles

The overall expression rate of MGMT was 
83.9% in the tumor tissue of 174 GEP-NEN 
patients. The yellow brown staining granules 
majorly distributed in tumoral nuclei, few in 
cytoplasm. 28 cases (16.1%) showed negative 
MGMT immunoexpression, others included 27 
cases (15.1%) of weak positive (+), 49 cases 
(28.2%) of moderate positive (++) and 70 cases 
(40.2%) of strong positive (+++). Totally 55 
tumors (31.6%) showed low-level MGMT immu-
noexpression (Figure 1).

Relationship between expression of MGMT 
and clinicopathological factors

None of the characteristics analyzed, including 
sex, age, tumor functional status, primary site, 
tumor grade, tumor type, tumor stage and 

Figure 2. A. Kaplan-Meier survival curves (N =137); B. Cox Multivariate analysis survival curve (N = 137). 

Table 3. Multivariate Cox proportional hazard model (N =137)
Characteristic B SE P OR OR 95% CIa

Tumor type (NEC+MANEC vs. NET) 1.115 0.393 0.005 3.049 1.411-6.589
Stage (III+IV vs. I+II) 3.121 1.083 0.004 22.668 2.712-189.478
Treatment (vs. radical treatment) 0.000 
    palliative treatment -0.074 0.434 0.865 0.929 0.397-2.174
    supportive treatment 3.554 0.805 0.000 34.947 7.212-169.335
Abbreviations: NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma; MANEC, mixed 
adenoneuroendocrine carcinomas. aCI, confidence interval.

(21.8%) stage II, 
22 (12.6%) stage 
III and 65 (42.1%) 
stage IV. 65 
(42.1%) patients 
had distant meta- 
stases when dia-
gnosed, most of 
them (58/65, 
89.2%) were liver 
metastases. 137 
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metastasis status, was significantly correlated 
with MGMT expression (P > 0.05, Table 1). 
Particularly, 60 of 74 cases (81.8%) in p-NEN 
exhibited positive MGMT expression, were not 
significantly less compared with 71 of 83 cases 
(85.5%) in GI-NEN (χ2 = 0.030, P = 0.863 > 
0.05). In addition, MGMT expression positive 
percentage of grade 1, grade 2 and grade 3 
GEP-NEN tissues were 84.9%, 78.0%, 87.2%, 
respectively, there being no significant differ-
ence (P > 0.05). 

The primary and metastasis tumor tissues were 
both studied in 6 patients. At metastasis 
lesions, MGMT immunoexpression were stron-
ger in 3 specimens, deficient in 2 and no change 
in 1 when compared with the primary foci 
(Table 2).

Survival and prognostic factors

During the observation period, 32 patients had 
died at the last follow-up (23.4%, 32/137). Two 
of them died of postoperative complications, 
other 30 patients’ death were associated with 
GEP-NEN. Median survival was not reached 
during the observation period. As univariate 
analysis showed, the overall 1-, 2- and 5-year 
survival rates between MGMT negative and 
positive group were 96% and 88%, 91% and 
80%, 84% and 71%, respectively, and there 
was no statistical significance between the two 
groups (χ2 = 0.887, P = 0.346). MGMT expres-
sion status of GEP-NEN and clinicopathologic 
variables were introduced in Cox’s model to 
identify independent prognostic factors of sur-
vival. Multivariate analysis for overall survival 
drew the same conclusion as the Kaplan-Meier 
method done that the expression status of 
MGMT was not a predictor of survival in patients 
with GEP-NEN. However, tumor type, TNM stage 
and treatment were the major prognostic fac-
tors. Survival curves were displayed in Figure 2. 
Multivariate Cox proportional hazard model 
were provided in Table 3.

Discussion

As the critical enzyme to repair O6-mG related 
DNA lesion, MGMT has double-acting effect 
when defending against mutation caused by 
O6-alkylating agents. MGMT gene silence and 
MGMT protein deficiency was confirmed to be 
associated with tumorigenesis, and was regard-
ed as a predictor of treatment response to a 

given therapy in glioma and melanoma. Until 
now, we know only little about the expression of 
MGMT in GEP-NEN according to several small 
sample studies. Our study systematically exam-
ined the expression of MGMT in 174 cases of 
GEP-NEN tissues and analyzed its relationship 
with the clinical features and prognosis.

Previous studies from Europe and America 
reported that MGMT negative or low expression 
rate in GEP-NEN ranged from 6% to 43% [11-
13]. Moreover, MGMT deficiency rate was sig-
nificantly higher in p-NEN (51%) than in GI-NEN 
(0%) [11]. In our study, overall MGMT deficiency 
rate was 16.1% (28/174) in GEP-NEN. Low 
expression rate (include negative and weak 
positive) was 31.6% (55/174), which was simi-
lar to the low expression rate in esophageal 
cancer, gastric cancer, and colorectal cancer. 
MGMT deficiency rate was slightly higher in 
p-NEN (18.9%, 14/74) compared with GI-NEN 
(14.5%, 12/83), but the difference was not sta-
tistically significant. Our study was the first 
study detected the expression of MGMT in 
Chinese GEP-NEN patients with a relatively 
large sample (N = 174). We found no significant 
difference of MGMT expression between p-NEN 
and GI-NEN. The characteristic of MGMT immu-
noexpression in Chinese GEP-NEN patients 
was different from previous studies. The differ-
ent expression pattern of MGMT in GEP-NEN 
between Chinese patients and patients in west-
ern countries may be due to race differences, 
but it still need to be confirmed by further 
studies.

MGMT expression deficiency was associated 
with an improvement in survival among patients 
with melanoma and glioblastoma treated with 
temozolomide [5, 19]. Several studies from 
Europe and America also found that MGMT 
deficient GEP-NEN patients would have better 
response to temozolomide-based chemothera-
py, and would have higher objective response 
rate (ORR) [11, 13]. Especially for p-NEN, ORR 
can reach 33%-70% [11, 12, 20-23], much 
higher than the ORR of GI-NEN (0%-7%) [11, 20, 
23]. Thus temozolomide was recommended as 
one of the second-line treatment for p-NEN in 
European and American NEN guidelines. The 
better treatment effect of temozolomide in 
p-NEN may due to the high deficiency rate of 
MGMT in p-NEN patients. However, in our study, 
MGMT deficiency rate was similar in p-NEN and 
GI-NEN, thus we suppose that in Chinese 
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patients, temozolomide may have comparable 
effect on p-NEN and GI-NEN.

The expression of MGMT was highly heteroge-
neous. MGMT protein was highly expressed in 
some solid tumors of brain, breast, colon, blad-
der, gastric and lung, but was expressed lower 
in other tumors, for example, testis and liver 
cancer. The expression level of MGMT also var-
ies in different stage of disease and different 
stage of treatment. In basal-like breast cancer 
and ovarian cancer, MGMT activity increased 
with the disease progression, and the level of 
MGMT declined during the treatment of alkylat-
ing drugs in glioma. Moreover, previous studies 
even showed that in melanoma, the expression 
of MGMT was different in primary and metasta-
ses tumors [2]. In our study, we investigated the 
MGMT expression in 6 patients with both pri-
mary and metastasis tumor specimens. 5 of 6 
had different MGMT expression between pri-
mary and metastasis tissues. Among them, 3 
patients had stronger MGMT expression in 
metastasis, 2 had MGMT deficiency in metas-
tasis while primary foci was positive (Table 2). It 
is noteworthy that NO.5 patient, jejunum NEC 
with liver metastasis, whose primary tumor 
expressed MGMT but liver metastasis had 
MGMT deficiency, acquired partial remission 
from second-line chemotherapy with capeci- 
tabine and temozolomide. It suggested that 
when we choose temozolomide to treat NEN 
patients, it is necessary to detect the expres-
sion of MGMT in both primary and metastasis 
tumors.

The independent prognostic value of MGMT 
varies in different tumors. For high-grade glio-
mas, MGMT was not related to prognosis for 
the patients receiving surgery alone [5]. In gas-
tric cancers, MGMT-negative tumors invaded 
deeper into the stomach wall, easier to have 
lymph node and distant metastasis, had a high-
er ratio of diffuse type, and had a poor outcome 
[6]. In HCC, the overall 5-year survival rate of 
MGMT-negative patients was lower than that of 
MGMT-positive patients (46.9% vs. 89.1%, P = 
0.005), and multivariate analysis of survival 
confirmed MGMT deficiency was an indepen-
dent predictor of poor prognosis [6]. In breast 
infiltrative ductal carcinoma, MGMT-negative 
tumors had a higher recurrence rate (6/21 vs. 
0/25, P = 0.004), and shorter 10-year relapse-
free survival rates (35.7% vs. 100%, P < 0.001) 
than those of MGMT-positive tumors [6]. 

However in another type of breast cancer, the 
basal-like breast cancer, MGMT-positive was a 
poor prognosis predictor. The recurrence rate 
in MGMT-positive tumors had increased 2.81 
time (95% HR CI 1.18-6.72, P = 0.02) than 
MGMT-negative tumors [9]. In colorectal can-
cer, MGMT status was not correlated with prog-
nosis [6]. As far as we known, our study was the 
first study explored the prognosis value of 
MGMT in GEP-NEN patients. We analyzed 137 
cases of GEP-NEN patients who acquired long-
time follow-up, using both Kaplan-Meier meth-
od and Cox Multivariate analysis of survival, the 
expression of MGMT was not related to 
patients’ overall survival. Thus MGMT may not 
be an independent prognostic factor in patients 
with GEP-NEN. 

In conclusion, our study for the first time dem-
onstrated that MGMT protein was highly 
expressed in both p-NEN and GI-NEN in Chinese 
patients. The expression of MGMT was not a 
prognostic factor in GEP-NEN patients.
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