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ABSTRACT: We conducted a retrospective study based on 55 patients diagnosed with gastroenteropancreatic
neuroendocrine tumors (GEP-NETSs)-gastric (G-NET), small bowel (SB-NET) and colonic (C-NET), hospitalized and
evaluated within the Surgical, Gastroenterology and Internal Medicine Clinics, in The Clinical Emergency County
Hospital Craiova, between May 2016 and April 2024. We aimed in this study to analyze the epidemiological aspects
and clinical characteristics of patients with GEP-NETSs. In our study group, the patients' ages were between 39-82
years, with a mean of 66.40 (£12.46) years. The incidence of GEP-NETSs cases in young patients was insignificant low-
1 case. 45.46% of all patients lived in urban areas. 16.36% were G-NET, 14,54 were SB-NET and 69.09% were C-
NET. The GEP-NETSs diagnosis was established by immunohistochemistry features. Also, we observed that the most
frequency localization was on the ascending colon, while the rarest on the colon it is located on the transverse colon
and the rarest is on the small bowel, in spite of the generally literature data. From the C-NET group, 49.09% have been
presented arterial hypertension probable explained by serotonin and dopamine secretion an inflammatory through
phenotype expression and just one patient has been presented an erythematous psoriasis, which could be also
explained by the same neurotransmitter’s involvement as a possible purposed mechanism. The results obtained in our
study demonstrate that could be a common profile of GEP-NETSs patients through epidemiological general information
and clinical characteristics. Also, we demonstrate that, in the last years, the incidence increased for the GEP-NETS.
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colorectal cancer remains the third cause of

Introduction incidence and the second in mortality for both

Digestive cancers represent a public health
problem and benefit from national screening
programs.

Based on the clinical and epidemiological
information communicated in the last decade, an
increasing understanding of the molecular
pathology of tumors has been reached.

According to GLOBOCAN 2022, which is the
most recent world cancer data statistical analysis,
of the 19.976.499 new diagnosed localization
cancers, colorectal cancer was the fourth cause of
neoplasm, followed by stomach localization [1].

These could be some arguments for the
permanent common concern of the national and
international health forums for prevention and
earlier diagnostic campaigns.

In a comparison between GLOBOCAN 2020
and GLOBOCAN 2022, it is observed that

sexes, while gastric cancer maintains the same
position, respectively the fifth in incidence, and it
descends in frequency, associated with a
decreasing mortality [1,2].

Additionally,  following  the  recent
Coronavirus Infection (COVID-19 Disease)
period, national medical screening campaigns,
and the GLOBOCAN 2022 data, it is noteworthy
that there is an increasing incidence of colorectal
cancer and a decreasing trend in newly diagnosed
gastric cancer.

By GLOBOCAN 2022 statistical analysis in
cancer, in a top 15 most common types of
cancers, it was observed the trends in incidence
and mortality by the localization of the organs, on
both sexes and grouped by sex, individual-males
and females (Figures 1 and 2) [3].
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Figure 1. Top 15 most common cancer
localizations by incidence and mortality [3].
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Figure 2. Top 15 most common cancer
localizations by individual sexes [3].

A challenge for diagnosis and treatment in
oncology are gastroenteropancreatic
neuroendocrine tumors (GEP-NETS).

Neuroendocrine tumors (NETS) are a type of
tumor that arises from neuroendocrine cells.

10-20% of NETs are neuroendocrine
carcinomas, which are the most proliferative type
of NET [4,5].

Also, the GEP-NETS represents the majority
(over 50%) of the NETs, most frequently, in
literature  reviews being small  bowel
neuroendocrine tumors (SB-NETS), followed by
rectal neuroendocrine tumors (R-NETS) at 20%,
appendix (Apx-NETS) at 16%, colonic (C-NETS)
at 11%, and gastric (G-NETS) at 7% [6].

In 2023, a new cross-sectional study was
published, which was realized in four countries
(France, Germany, Spain, and the United
Kingdom) with the same frequencies as the
general population, respectively SB-NETs, C-
NETSs, and G-NETs [7].

Regarding the risk factors for the development
NETSs, there are many studies that have proven
that socioeconomic status, tobacco smoking, and
alcohol consumption (>21 drinks per week) are
important elements in NETs appearance.

Of course, type of diet (processed foods, red
meat, and/or saturated fats) and the family history
of cancer play an important role in NETS
development, but there are many other factors
besides these that are concerning in the medical
history of our patients, like obesity, diabetes, a
history of hepatobilliary diseases, and polyps. For
SB-NETSs, family history of colorectal cancer and
breast cancer are important risk factors [8,9,10].

Furthermore, including drugs in statistical
analysis, the use of aspirin is susceptible to a
protective factor, results that could not be
evidence for statins as protective drugs. The role
of aspirin as a protective factor could be
explained probably by the effect of blocking the
isoform cyclooxygenase activity that could
inhibit the carcinogenic process [10,11].

In NETs domain, there are few studies on
general  epidemiological information and
associations between family and personal
medical histories of others diseases and disorders
and this tumor type, and more challenging in
epidemiology, diagnosis, and treatment are
synchronous types of adenocarcinoma and
neuroendocrine tumors. The enshrined question,
“Which came first, the egg or the chicken?” is
here a central problem for starting relevant
research.

Recent studies demonstrated that these forms,
actually named mixed neuroendocrine and non-
neuroendocrine neoplasms (MiNENSs), have a
molecular and genetic underlay, with almost a
decade of diagnosis over the sixth, but especially
within it [12,13].

Multiple retrospectives, prospective, cross-
sectional studies, systematic reviews, and meta-
analyses demonstrated that the incidence and
prevalence of NET are increasing, so it is a
mandatory necessity for growing up the
epidemiology, biology, and molecular studies for
identification of risk groups for every region. For
this scope, we realized our epidemiological study
would add to the specialty literature as new
research for new establishments in the NETSs.

Objective

The purpose of this study was to examine the
epidemiological, clinical, and hemogram
characteristics  of = GEP-NETSs patients
hospitalized in the Surgical, Gastroenterology,
and Internal Medicine Clinics at the Clinical
Emergency County Hospital Craiova between
May 2016 and April 2024.

Through clinical, paraclinical, and hemogram
information, we tried to realize a possible
paradigm for the GEP-NETs (G-NET, SB-NET,
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and C-NET) patients from our hospital for an
earlier and properly diagnosed D-NET and a
basic approach to monitoring for a rapid
diagnosis process.

Materials and Methods

To establish epidemiological features of GEP-
NETs, we carried out a retrospective study on
55 individuals who were hospitalized through
epidemiological, properly pathological, clinical,
and hemogram elements within the Surgical,
Gastroenterology, and Internal Medicine Clinics
in the Clinical Emergency County Hospital
Craiova between May 2016 and April 2024.

The inclusion criteria established for study
participants were: patients aged 18-90 years old
with a confirmed diagnosis of GEP-NETS,
supported by histopathological and
immunohistochemical results. The exclusion
criteria were represented by: patients with gastric,
small bowel, or colonic benign tumor pathology;
or patients for whom no pathological results were
found.

Medical documentation consists of collecting
and analyzing demographic and clinical data for
NET patients. The initial exam for each subject
included: contact information, age, gender,
residence, smoking, alcohol and drug
consumption, and  possible  associated
comorbidities.

Permission was requested and gained from the
Academic and Scientific Ethics and Deontology
Commission of the University of Medicine and
Pharmacy in Craiova for the study's
implementation (No. 63/28.04.2021).

Statistical analysis

We organized and processed data from all
medical cases using Microsoft Excel. The
information was statistically analyzed using the
GraphPad Prism 5 trial edition (San Diego, CA,
USA). Categorical data were reported as

30

25

Number of patients

percentages and compared using the Chi-squared
or Fisher's exact tests. The statistical significance
level was set at p<0.05. The existence of
significant correlations between parameters was
evaluated using Pearson's coefficients (-1<r<1).

Results

Anatomical location of the tumor

In the 8 years of the analyzed study, the
following locations of GEP-NETS were
diagnosed: 9 tumors located in the stomach,
8 small intestine tumors, and 38 tumors located in
the colon. We did not diagnose any cases with
rectal localization.

Examining the tumors' anatomical locations
on the colon segments, we discovered several
differences across the groups investigated:
identified appendix and sigmoid colon tumors in
each of the 10 patients, accounting for 52.63% of
the total tumors. The prevalence of ascending
colon tumors was 15.79% (6 cases); 5 cases
(13.16%) had tumors at the hepatic flexure,
3 cases (7.89%) at the transverse colon, and
2 cases (5.26%) at the level of the splenic flexure.

We diagnosed only 2 cases at the rectosigmoid
junction (7 cases, 5.26%).

Demographic characteristics of the
group of patients

The group on which the present study was
carried out includes 55 patients: 34 male
(61.81%) and 21 female (38.19%). The patients'
ages were between 39 and 86 years, with a mean
age of 66.40 (for this median age, the single
patient who was 39 years old at the moment of
diagnosis was eliminated, being presented just
like a rare and possible medical case) (Figure 3).

Male patients are aged between 40-82 years,
with a meanSD of 67.60+8.95 years, and female
patients are aged between 39-86 years, with a
mean+SD of 65.23£12.77 years, with no
statistically significant differences between mean
age (p=0.05).
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Figure 3. Patients from the current study grouped by age and gender.
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We identified 9 cases in the G-NET group,
consisting of 7 males and 2 females (shown in red
on the chart), demonstrating a remarkable trend
of aggregation in the sixth to seventh decades of
life: 1 patient in the 50-59 age decade, 3 patients
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Figure 4. The distribution of G-

For the SB-NET group, we found 8 cases:
6 males and 2 females (red color in the chart).
We observed a remarkable aggregation in the

in the 60-69 age decade, and 5 patients in the
70-79 age decade; the youngest patient was
58 years old and the oldest was 78 years old. We
also noticed that G-NET appears after the age of

50 (Figure 4).
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NETs patient by the age of diagnosis.

decade, 5 patients in the 60-69 age decade, and
1 patient was 86 years old. The youngest patient
was 57 years old, and the oldest was 86 years old

60-69 age decade. 2 patients in the 50-59 age (Figure 5).
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Figure 5. The distribution of SB-NETs patient by the age of diagnosis.

In the C-NET group, we found 38 cases,
21 males and 17 females, with statistically
significant differences (p <0.05) (Figure 6).

We observed the same aggregation in the
60-69 age decade.

C-NET Patients' Sex Predisposition

44.74%

m Males

Females

Figure 6. Distribution on both sexes for C-NETSs.
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Figure 7. The ordered and phased over C-NET group.

For observing the period of life-age for
diagnosis, we ordered these 38 patients by
individual age (Figure 7).

In the C-NET graphic trend of incidence, we
observe two possible picks of incidence by age in
the sixth and seventh decades of life, in a possible
enlarge group. Furthermore, we observe two
possible picks of incidence by age, referring to
the 60-69 age decade and the 70-79 age decade,
the dominant being the development of C-NET in
the sixth decade of life (statistically significant
differences, p<0.05), in a rapport of 1.45:1 for our
cohort of patients.

As we could see, from 38 patients, 16 patients
were in the 60-69 age decade, 11 patients were in

the 70-79 age decade and 9 patients were out of the
decades of the peak of incidence (4 patients in the
40-49 age decade, 3 patients in the 30-39 age
decade and other three between 80-82 years old).

The youngest patients were 39 years old,
underling the trend to start in detecting C-NET to
the fourth decade of life. The oldest patients new
diagnosed with C-NET were 82 years old.

Also, it is interesting to observe how we can
observe if we superpose the information about age
and sex of our patients to reveal the real, much more
exact epidemiological peak for incidence and
prevalence for C-NETS.

So, we realized a graphic for evidencing the
statistical trend (Figure 8).
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Figure 8. Statistical trend for C-NETSs.

Assuming the associations between GEP-NETS
and exposures, we tried to identify if there were
some associations between residence, alcohol
consumption, smoking, family (Table 1), and
personal medical history (Table 2).

We obtained significant associations in males
between alcohol consumption and smoking with all
three locations, G-NET, SB-NET, and C-NET

(p<0.05). Our analysis also highlighted a significant
association between C-NET and the rural area of
residence (p<0.05). These results can be explained
by the poor accessibility of patients to the hospital,
as well as by specific lifestyles, occupations, and
environmental factors. On the other hand, it is
known that rural residents have less access to
adequate and quality health services.
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Table 1. Associations between residence, smoking, alcohol consumption, family and GEP-NETSs.

p-value p-value value
Parameters G-NET (Fisher's SB-NET (Fisher's C-NET P .
(Fisher's test)
test) test)
Area of residence
rural 3 4 23 x
urban 6 p>0.05 7 p=>0.05 15 p<0.05
Alcohol Consumption
males 7 * 5 * 16 -
females 2 p<0.05 1 p<0.05 7 p<0.05
Smoking
males 7 * 5 * 21 *
females 2 p<0.05 1 p<0.05 11 p<0.05
Family history
gastric cancer
males 2 1 1
females 1 p>0.05 0 p=>0.05 > p=>0.05
colorectal cancer
males 1 2 8 -
females 0 p>0.05 5 p>0.05 3 p <0.05
cardiovascular
diseases
males 4 3 11 "
females 1 p>0.05 0 p>0.05 6 p <0.05
diabetes mellitus
males 3 2 4 -
females 1 p>0.05 1 p=>0.05 7 p <0.05

We identified the following diseases and
disorders in our GEP-NETSs group: gastric and
colonic cancers, peptic ulcers, gastritis, arterial
hypertension, diabetes mellitus, lithiasic and
alithiasic chronic cholecystitis (some with
cholecystectomy), chronic viral hepatitis B,
alcohol cirrhosis, and one case of kidney lithiasis,

scleroderma, and psoriasis in association with
GEP-NETSs.

We only found significant associations in
males between arterial hypertension, diabetes
mellitus, and alcoholic cirrhosis with C-NET
location (p <0.05), (Table 2).

Table 2. Associations between personal medical history and GEP-NETSs.

Parameters G-NET p-value SB-NET p-value C-NET p-value
Arterial Hypertension
males 3 1 14
females 1 p>0.05 0 p>0.05 8 p<0.05
Diabetes Mellitus
males 3 2 7
females 1 p=>0.05 0 p<0.05 5 p<0.05
Gastric Ulcers
males 2 1 2
females 0 p>0.05 0 p>0.05 1 p>0.05
Gastritis
males 2 2 2
females 0 p=>0.05 1 p=>0.05 3 p>0.05
Gastric cancer
males 4 0 2
females 2 p=0.05 0 ) 0 p=0.05
Alithiasic Chronic
Cholecystitis
males 2 0 2
females 1 p=0.05 0 ) 0 p=0.05
Lithiasic Chronic
Cholecystitis
males 2 2 4
females 1 p>0.05 5 p>0.05 2 p>0.05
Alcoholic Cirrhosis
males 2 0 6
females 1 p=0.05 0 ) 2 p<0.05
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Also, we tried to identify the possible
associations between demographic and most
relevant clinical characteristics between the
GEP-NETs and majoritarian C-NETs groups of
patients, (Table 3).

Although it is a group of 55 patients, as a rare
disease, we could obtain some data about the
main clinical outcomes, like incidences of
pain/discomfort, weight loss, pallor, malaise, and
fatigability, which form the biggest group of
diseases in the C-NETS group.

Obtaining much relevant information,
probably by the dimensions of this one, is
important for a rare disease. The incidence of the
alternation between constipation and diarrhea,
slowing in bowel movement, absence of
intestinal transit (for both-stool and flatulence),
and hematochezia is much fewer, respectively,
from 2.63% to 5.26% in the C-NETs group of
patients. The probability that a patient who has
C-NET will present all four physical signs and
symptoms is 59.63% and 28,84% for presenting
all the clinical elements that we presented.

Table 3. Clinical presentation about GEP-NETs patients’ group.

Parameters G-NET SB-NET C-NET p-value
Pain/Discomfort
males 3 4 16
females 2 3 12 p<0.05
Weight Loss
males 3 0 11
females 0 0 13 p<0.05
Pallor
males 2 0 11
females 1 1 9 p=0.05
Nausea
males 0 3 0
females 0 0 0 )
Vomiting
males 0 3 0
females 0 0 0 )
Malaise/Fatigability
males 4 0 8
females 2 0 11 p=0.05
Loss of Appetite
males 2 0 1
females 0 0 0 )
Alternation between Constipation and Diarrhea
males 0 0 0
females 0 0 2 p<0.05
Slowing in Bowel Movement
males 0 0 1
females 0 0 1 )
Absence of Intestinal Transit (for both - stool and flatulence)
males 1 0 0
females 0 0 1 )
Hematochezia
males 0 0 0
females 0 0 2 p<0.05

Regarding the G-NETs patient group, just
1 patient (male) presented a NET overlap by a
gastric resection.

Also, the stool test for Helicobacter pylori was
proven for 8 of 9 of all G-NET group patients,
and no one presented a positive result.

Important to mention, at the moment of
diagnosis, there were just 17 (30.90%) patients
presenting metastases, 2 from the G-NETSs group,
1 from the SB-NETs group, and 13 from the
C-NETs group (within 5 cases of loco-regional
metastatic dissemination), and from the last
cohort, 5 were females (1 female with local,

2 females with loco-regional, 1 female with
hepatic, and 1 female with peritoneal metastases).

For males, 2 patients in G-NETs group with
local metastases, 1 patient in SB-NET with
lymph-node metastases, and 8 patients from the
C-NETSs group (2 with distant metastases, 5 with
loco-regional metastases, and 1 with local
invasion).

From our group of GEP-NETSs, 2 patients
from the C-NETs presented symptoms that
corresponded to the carcinoid syndrome.
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Discussion

The purpose of this study was to examine the
epidemiological and clinical characteristics of
D-NET patients hospitalized between May 2016
and April 2024 using epidemiological and
clinical data, so we tried to observe if we could
create a profile of patients diagnosed with this
type of tumor pattern in our hospital.

The incidence and prevalence of NETs are
thought to be rising, but updated epidemiologic
data are lacking.

GEP-NETSs are rather uncommon-in Europe,
Germany, and the US, there are only 1 and
3.5new instances year, per 105 inhabitants,
respectively-but during the past 40 years, their
incidence rate has more than tripled
[14,15,16,17].

Most likely as a result of endoscopy's
increasing use, the incidence of G-NETs has
grown recently (increased identification).

According to one study, the frequency of
G-NETs rose from 0.31 per 106 individuals in
1975 to 4.85 in 2014 [18].

The most prevalent small bowel tumor in 2000
was SB-NETSs, which replaced adenocarcinomas.

Its incidence is estimated to be 1.2 per
105 people, a six-fold rise from the 1970s [14].

The small bowel is the second most prevalent
GEP main site of NETs after the rectum,
accounting for about 17% of all diagnosed NETs
[19].

According to a review realized by Mafficini
and Scarpa, SB-NETs make up 25-30% of all
GEP-NENSs and are the most common NETSs of
the digestive tract in the West, while they are
uncommon in Eastern nations and extremely rare
in South Asia [17,20,21,22].

Over the 25-year period from 1990 to 2015,
the incidence in the UK increased by more than
double, from 1 to 2.5 cases per 10° persons/year.

There is currently uncertainty regarding
potential correlations with dietary risk factors.
Small bowel cancer has also been connected to
industrial exposures [23].

The primary cause of the rising prevalence of
neoplastic patients is an increase in duodenal
tumors [24].

Our study revealed some specific findings that
contradict the previous studies: tumors located in
the colon predominated (69.10%); we did not
diagnose rectal tumors, and small intestine
locations were only in 14.55% of the total tumors
diagnosed.

Depending on the portion of the human
embryo from which most of the intestines
develop, three portions are distinguished. The

foregut is the anterior part of the alimentary
canal, from the distal esophagus to the first half
of the duodenum at the entrance of the bile duct.
The region of the human embryo from which the
majority of the intestines develop is called the
midgut; it consists of the section of the alimentary
canal from the end of the foregut at the bile duct
entrance to the hindgut that passes through the
transverse colon approximately two-thirds of the
way. From posterior to caudal, the alimentary
canal has the hindgut (sometimes called the
epigaster); it includes the splenic flexure, the last
third of the transverse colon, and the descending,
sigmoid, and ano-rectal junctions.

We observed the following incidence of NET
after taking this classification into account:
9tumors in foregut localization, 30 tumors
located in the midgut region, and 16 tumors in the
hindgut part.

Colorectal NETs (CR-NETs) have an
incidence of 0.2 and 1.2 new cases per
10° persons/year [3].

C-NETSs represent approximately 5-7% of all
well differentiated GEP-NETS, but 25% of all
GEP neuroendocrine carcinomas (GEP-NECs)
[25].

Over the past 35 years, there has been a
10-fold increase in R-NETSs, according to the
Surveillance, Epidemiology, and End Results
(SEER) database. This increase is likely the result
of increased incidence and better, more frequent
colonoscopies brought on by the widespread use
of screening endoscopies to detect colorectal
cancers [14].

It's important to note that incidence varies
significantly across countries. Whereas R-NETs
account for as much as 60% of GEP-NETS in
Korea and Japan, they make up only 5-27% of
GEP-NETs in Europe and the US. This
geographic variety is likely caused by variations
in database  compilation,  classification,
colonoscopy screening programs, and potential
ethnic diversity [26].

The results of our retrospective clinical study
could be a support or a part of an extensive study
regarding the generic profile of patients with
GEP-NETSs.

The first discussion of our study referred to
patient profiles by age category, an obviously
detailed detail, that being the most significant
associations in addition to the incidence, the
possible types of complications, and clinical and
histopathological features. The scope of creating
an epidemiological and clinical anamnestic is rare
today in medical literature.
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In our study group, the patients' ages were
between 39 and 86 years, with a mean of 66.04,
except for the patient who was 39 years old, as
we mentioned below.

We registered a small number of patients
under the age of 40 (n=1 case, or 1.81%), which
determines us to think that the incidence of GEP-
NETSs in young patients is low. In particular, we
debated an 8-year-old patient group of study,
which is included here, like a general aspect,
those few cases of MINENSs that have been
excluded from our study from the beginning.

Also, we noted that between 60 and 79 years
old, there was the highest proportion of cases
(n=40 cases, or 72.72% of total cases).

Between the same interval (60-79 years), we
noted a 1.18-fold higher registration of cases
from the urban area compared to the rural area
(31 vs. 24 cases).

Fewer studies published in the last few years
have emphasized the increasing incidence of
GEP-NETs in the general population
[6,27,28,29], in spite of the improvement of
diagnostic methods, and somehow, by increasing
the specialty medical units, especially in elderly
patients, they could have a reduced 5-year
survival rate [30].

In our study, we observed an important
increase in the number of cases after the age of
60, as well as a large proportion of patients aged
between 60 and 69 years old (43,63%), which is
the statistical part with the highest aggregation of
patients. The sixth and seventh groups were the
most balanced in terms of patient gender (17.58%
male patients and 15.38% female patients,
respectively, 18.68% male and 23.08% female
patients).

Furthermore, in Romania, a retrospective
study conducted in lasi revealed an incidence of
37 GEP-NETS patients from 2005 until 2019.

Patients were between 20 and 79 years old,
being represented by 15 males and 22 females.

From his study, 5 NETs were with gastric
localization, 10 patients presented with
SB-NETs, and 17 cases were with colorectal
localization (10 apendix and 7 colorectal) [31].

About 6-21% of gastric NENs are gastric
neuroendocrine carcinomas (NECs), and men are
more likely to be affected than women (male to
female ratio of 2:1) with an average age of
65 years (range 41-76 years) [32].

According to Volante et al., the C-NETSs have
a mean age of 65 and a clinical appearance akin
to colonic adenocarcinomas. R-NETSs typically
present between the ages of 55 and 60, and

diagnoses are frequently made by accident during
screening colonoscopies [25].

The SEER program determined age-specific
incidence rates for three age groups: under 50,
50 to 64, and 65 years or older. Patients 65 years
of age or older saw the largest increase in
incidence, increasing by more than 8-fold to 25.3
per 105 individuals, and those 50 to 64 years old
saw an increase of 14.3 per 105 individuals.
Patients under 50 years old saw a more moderate
3-fold increase, reaching 1.75 per 105 individuals
[14].

Men and women experience SB-NETSs
equally, with a mean age of 65.4 years [33].

Analyzing the area of residence, there was an
almost similar proportion of patients from the
urban area (n=30-54.55%) compared to those
from the rural area (n=25-45.45%). This can be
explained by the suitable accessibility of patients
to medical services, but also probably by the
upgrading of environmental factors.

In addition, regarding the immune mediation
and the involvement of neurotransmitters in GEP-
NETs, it is considerable for research the
association  between arterial hypertension
(27 patients, 49.09%-probably associated with
other causes, too, regarding the age and the
pathological modifications that surveillance
through epigenetic and risk factors; 18 males,
32.73% and 16.36% females), also through the
same evidenced substrate of catecholamines and
proinflammatory factors, the association with
diabetes mellitus, psoriasis, and chronic liver
diseases [34-45].

Also, no one patient was treated with pump
inhibitors in our studies regarding the risk of
NETSs [43-46].

Conclusion

The results obtained in our should consist in
the initial hypothesis proposed for creating a
paradigm through, beginning with anamnestic
information being helpful for integration in
paraclinical and histopathological features, for
creating a much useful template of the patients
with GEP-NETS.

Our study of statistical information suggested
us some particularities of male and female
patients diagnosed with GEP-NETS.

Also, we wished to identify a part of a
complex process for a rapid and opportune
diagnosis in this type of sever disease, for
creating an easy way to obtain much rapidly the
suitable treatment measures, even if medicals or
surgical ones.

264

10.12865/CHSJ.50.02.11



Current Health Sciences Journal

Vol. 50, No. 2, 2024 April-June

Acknowledgments

This study is part of the PhD Thesis of Dr

Radu-Cristian Cimpeanu, at the University of
Medicine and Pharmacy of Craiova, Romania.

Radu-Cristian ~ Cimpeanu and  Dragos

Fortofoiu contributed equally to this work.

Conflict of interests

There is nothing to declare.

References

1.

10.

11.

Sung H, Ferlay J, Siegel L R, Laversanne M,
Soerjomartam |, Jemal A, Bray F. Global Cancer
Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers
in 185 Countries. CA Cancer J Clin, 2021,
71(3):209-249.

Bray F, Laversanne M. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185
Countries. CA Cancer J Clin, 2024, 74(3):229-263.
Top 15 incidence and mortality rates for the both
and individual sexes in the World, 2022 Global
Cancer (GLOBOCAN), International Agency for
Research on Cancer, World Health Organization
[online]. Available at:
https://gco.iarc.who.int/media/globocan/factsheets/
populations/900-world-fact-sheet.pdf

Das S, Dasari A. Epidemiology, Incidence and
Prevalence of Neuroendocrine Neoplasms: Are the
Global Differences? Current Oncology Reports,
2021, 23(4):43.

Sorbye H, Strosberg J, Baudin E, Klimstra SD, Yao
CJ. Gastroenteropancreatic high-grade
neuroendocrine  carcinoma. Cancer, 2014,
120(18):2814-2823.

Monjur A. Gastrointestinal neuroendocrine tumors
in 2020. World Journal of Gastrointestinal
Oncology, 2020, 12(8):791-807.

Loosen SV, Kostev K, Jann HM, Tetzlaff F, Tacke
F, Krieg S, Knoefel W, Fluegen G, Luedde T, Krieg
A, Roderburg C. Distribution of gastrointestinal
neuroendocrine tumors in Europe: results from a
retrospective cross-sectional study. Journal of
Cancer research and Clinical Oncology, 2023,
149(4):1411-1416.

Leoncini E, Carioli G, LaVecchia C, Boccia S, Rindi
G. Risk factors for neuroendocrine neoplasms: A
systematic review and meta-analysis. Annals of
Oncology, 2016, 27(1):68-81.

Hauvgvik SP, Ibrahim 1B, Hedenstrom P, Valente
R, Hayes JA, Siuka D, Gladhaug IP, Capurso G.
Smoking, alcohol and family history of cancer as
risk factors of small intestinal neuroendocrine
tumors: a systematic review and meta-analysis.
Scandinavian Journal of Gastroenterology, 2017,
52(8):797-802.

Rinzivilo M, Capurso G, Campana D, Fazio N,
Panzuto F, Spada F, Cicchese N, Partelli S,
Tomassetti P, Falconi M, Giafranco DF. Risk and
Protective Factors for Small Intestine
Neuroendocrine Tumors: A Prospective Case-
Control  Study. Neuroendocrinology, 2016,
103(3):531-537.

Esposito L, Chiodini P, Colao A, Giugliano D.
Metabolic syndrome and risk of cancer: a
systematic review and meta-analysis. Diabetes
Care, 2012, 35(11):2402-2411.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Frizziero M, Chakrabarty B, Nagy B, Lamarca A,
Hubner AR, Valle WJ, McNamara GM. Mixed
Neuroendocrine and Non-Neuroendocrine
Neoplasms: A Systematic review of a Controversial
and Underestimated Diagnosis. Journal of Clinical
Medicine, 2020, 9(1):273.

Elpek GU. Mixed Neuroendocrine and Non-
Neuroendocrine Neoplasms of the Gastrointestinal
System: An Update. World Journal of
Gastroenterology, 2022, 28(8):794-810.

Dasari A, Shen C, Halperin D, Zhao B, Zhou S, Xu
Y, Shih T, Yao JC. Trends in the Incidence,
Prevalence, and Survival Outcomes in Patients
with Neuroendocrine Tumors in the United States.
JAMA Oncol, 2017, 3(10):1335-1342.

Yao JC, Hassan M, Phan A, Dagohoy C, Leary C,
Mares JE, Abdalla EK, Fleming JB, Vauthey JN,
Rashid A, Evans DB. One hundred years after
"carcinoid": epidemiology of and prognostic factors
for neuroendocrine tumors in 35,825 cases in the
United States. J Clin Oncol, 2008, 26(18):3063-
3072.

Scheriibl H, Streller B, Stabenow R., Herbst H.,
Hoépfner M., Schwertner C., Steinberg J., Eick J.,
Ring W., Tiwari K., Zappe S.M. Clinically detected
gastroenteropancreatic neuroendocrine tumors are
on the rise: epidemiological changes in Germany.
World J Gastroenterol, 2013, 19(47):9012-9019.
Fraenkel M, Kim M, Faggiano A, de Herder WW,
Valk GD. Knowledge Network. Incidence of
gastroenteropancreatic neuroendocrine tumours: a
systematic review of the literature. Endocr Relat
Cancer, 2014, 21(3):R153-R163.

Yang Z, Wang W, Lu J, Pan G, Pan Z, Chen Q, Liu
W, Zhao Y. Gastric Neuroendocrine Tumors (G-
Nets): Incidence, Prognosis and Recent Trend
Toward Improved Survival. Cell Physiol Biochem,
2018, 45(1):389-396.

Lawrence B, Gustafsson BI, Chan A, Svejda B,
Kidd M, Modlin IM. The epidemiology of
gastroenteropancreatic neuroendocrine tumors.
Endocrinol Metab Clin North Am, 2011, 40(1):1-18,
vii.

Ito T, Sasano H, Tanaka M, Osamura RY, Sasaki |,
Kimura W, Takano K, Obara T, Ishibashi M, Nakao
K, Doi R, Shimatsu A, Nishida T, Komoto |, Hirata
Y, Nakamura K, Igarashi H, Jensen RT,
Wiedenmann B, Imamura M. Epidemiological study
of gastroenteropancreatic neuroendocrine tumors
in Japan. J Gastroenterol, 2010, 45(2):234-243.
Fang C, Wang W, Zhang Y, Feng X, Sun J, Zeng
Y, Chen Y, Li Y, Chen M, Zhou Z, Chen J.
Clinicopathologic characteristics and prognosis of
gastroenteropancreatic neuroendocrine
neoplasms: a multicenter study in South China.
Chin J Cancer, 2017, 36(1):51.

Mafficini A, Scarpa A. Genetics and Epigeneticsa
of Gastroenetropancreatic Neuroendocrine
Neoplasms. Endocrine Review, 2019, 40(2):506-
536.

Rondonotti E, Koulaouzidis A, Georgiou J,
Pennazio M. Small bowel tumours: update in
diagnosis and management. Curr  Opin
Gastroenterol, 2018, 34(3):159-164.

Aparicio T, Zaanan A, Mary F, Afchain P, Manfredi
S, Evans TR. Small Bowel Adenocarcinoma.
Gastroenterol Clin North Am, 2016, 45(3):447-457.

10.12865/CHSJ.50.02.11

265



Radu-Cristian Cimpeanu et al. - Clinical and Biological Features in Neuroendocrine Tumor Patients

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Volante M, Grillo F, Massa F, Maletta F, Mastracci
L, Campora M, Ferro J, Vanoli A, Papotti M.
Neuroendocrine neoplasms of the appendix, colon
and rectum. Pathologica. 2021, 113(1):19-27.
Kojima M, lkeda K, Saito N, Sakuyama N, Koushi
K, Kawano S, Watanabe T, Sugihara K, Ito M,
Ochiai A. Neuroendocrine Tumors of the Large
Intestine:  Clinicopathological Features and
Predictive Factors of Lymph Node Metastasis.
Front Oncol, 2016, 6:173.

Silveira F, Basile LM, Kuga FS, Prospero JD, Paes
RAP, Del Carlo Bernardi F, Neuroendocrine
tumors: An epidemiological study of 250 cases at a
tertiary hospital. Magazine of the Association of
Medical Brazilian, 2017, 63(10):856-861.
Gonzales-Yovera JG, Roseboom PJ, Concepcion-
Zavaleta M, Gutierrez-Cordova |, Plasencia-
Duenas E, Quispe-Flores M, Ramos-Yataco A,
Alcalde-Loyola C, Massuco-Roverdo F, Paz-lbarra
J, Concepcion-Urteaga L. Diagnosis and
management of small bowel neuroendocrine
tumors: A state-of-the-art. World Journal of
Gastroenterology, 2022, 12(5):381-391.

Roberto GA, Rodriguez BMC, Peixoto RD'A,
Younes R.N. Gastric neuroendocrine tumor: A
practical literature review, World Journal of
Gastrointestinal Oncology, 2020, 12(8):850-856.
Sackstein PE, O’Neil DS. Epidemiologic trends in
neuroendocrine tumors: An examination of
incidence rates and survival of specific patient
subgroups over the past 20 years. Elsevier
Seminars in Oncology, 2018, 45(4):249-258.
Téarcoveanu E, Lupascu |, Vasilescu A, Viad N,
Ciobanu D, Volovat C, Batrinac V, Bradea C.
Gastrointestinal Neuroendocrine Tumors. Arta
Medica, 2021, 78(1):10-15.

Mastracci L, Rindi G, Grillo F, Solcia E, Campora
M, Fassan M, Parente P, Vanoli A, La Rosa S.
Neuroendocrine neoplasms of the esophagus and
stomach. Pathologica, 2021, 113(1):5-11.

Modlin IM, Lye KD, Kidd M. A 5-decade analysis of
13,715 carcinoid tumors. Cancer. 2003, 97(4):934-
59.

Santos TS, Figuiera A, Rocha J, Coutinho J,
Carvalho L, Ducla-Soares JL. Diagnosis and
treatment of neuroendocrine tumors - A series of 13
clinical cases (2014-2017). International Journal of
Cardiology Hypertension, 2, 2019, 100019.

Zhao B, Mao J, Li Y. Primary hepatic
neuroendocrine tumor associated with
hypertension: A case report. Frontiers Surgery,
2023, 9:1021806.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Marek-Jozefowicz L, Czajkowski R, Borkowska A,
Nedoszytko B, A Zmijewski M, J Cubala W, T
Slominski A. The Brain-Skin Axis in Psoriasis—
Psychological, Psychiatric, Hormonal, and
Dermatological Aspects. International Journal of
Molecular Sciences, 2022, 23(2):669.

Alesci A, Lauriano ER, Fumia A, Irrera N,
Mastrantonio E, Vaccaro M, Gangemi S, Santini A,
Cicero N, Pergolizzi S. Relationship between
Immune Cells, Depression, Stress, and Psoriasis:
Could the Use of Natural Products Be Helpful,
MDPI Molecules, 2022, 27(6):1953.

Warhana M, Windari M, puspasari N, Suryawati N.
Role of Serotonin and Dopamine in Psoriasis: A
Case-Control Study. Macedonian Journal of
Medical Sciences. 2019, 7(7):1138-1142.
Al-Sayyar A, Hammad MM, Wililams MR, Al-
Omaizi M, Abubaker J, Alzaid F. Neurotransmitters
in Type 2 Diabetes and the Control of Systemic and

Central Energy Balance. Metabolites. 2023,
13(3):384.
Cai Y, Li X, Zhou H, Zhou J. The serotoninergic

system dysfunction in diabetes mellitus. 2022,
Frontiers in Cellular Neuroscience, 2022,
16:899069.

Yang X, Lou J, Shan W, Ding J, Jin Z, Hu Y, Du Q,
Liao Q, Xie R, Xu J. Pathophysiology Role of
Neurotramitters in Digestive Diseases. Frontiers in
Physiology. 2021, 12:567650.

Swain GM, Jones DEJ. Fatigue and liver disease:
New insight and therapeutic approaches. Wiley
Liver International, 2018, 39(1):6-19.

Cavalcoli F, Zilli A, Conte D, Ciafardini C, Massironi
S. Gastric neuroendocrine neoplasms and proton
pump inhibitors: fact or coincidence? Scandinavian
Journal of Gastroenterology, 2015, 50(11):1397-
1403.

Jianu CS, Lange JO. Gastric neuroendocrine
carcinoma after long-term use of proton pump
inhibitor. Scandinavian Journal of
Gastroenterology, 2012, 47(1):64-67.

Waldum LH, Sordal O, Fossmark R. Proton pump
inhibitors (PPIs) may cause gastric cancer-clinical

consequences. Scandinavian Journal of
Gastroenterology, 2018, 53(6):639-642.
McCarty MD. Proton Pump Inhibitor Use,

Hypergastrinemia, and Gastric Carcinoids-What Is
the Relationship? International Journal of
Molecular Sciences, 2020, 21(2):662.

Corresponding Author: Lidia Boldeanu, Microbiology Department,
University of Medicine and Pharmacy of Craiova, Romania, e-mail: lidia.boldeanu@umfcv.ro

266

10.12865/CHSJ.50.02.11


mailto:lidia.boldeanu@umfcv.ro

