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Abstract
Gastric cancer (GC) incidence and mortality rates have notably declined 

across Europe, indicating that GC may become a rarer disease in the future. 
Between 1988 and 2012, GC incidence rates decreased by 33.2% in Europe 
overall, with significant declines observed in Central Europe (48.38%), 
Western Europe (49.28%), and Southern Europe (39.5%). Similarly, age-
standardized rates of GC incidence and mortality have decreased by up 
to 48% and 54.4%, respectively, from 1990 to 2019 in various European 
regions. This decline is attributed to multifactorial causes including 
improvements in GC treatment, notably perioperative chemotherapy and 
chemoradiotherapy, and increased H. pylori eradication rates due to better 
sanitation and socioeconomic conditions. Additionally, dietary changes, 
reductions in salt intake, and effective tobacco control policies have 
contributed to the lower GC rates. Europe’s progress in food production 
and preservation, along with these health policy efforts, combined with 
widely standardized and guideline-based H. pylori elimination strategies, 
reflects a comprehensive approach to mitigating GC risk.

Keywords: Gastric cancer; Incidence decline; Europe; Risk factors; 
Treatment.

Introduction
When looking at the map of prevalence and incidence of malignant 

tumors of the gastrointestinal tract it is noticeable that the incidence of some 
entities is increasing in absolute and relative terms, such as for pancreatic 
adenocarcinomas [1, 2], or that initial diagnoses are shifting to younger age 
groups, as is the case with colorectal malignancies [3]. The simultaneous 
decrease in the incidence of gastric cancer in many countries, as a contrary 
trend to rising life standards, better socio-economic conditions, food hygiene 
and enhanced health care is still a subject of intense discussion and speculation 
[4, 5]. The present paper attempts to explain this phenomenon and to provide 
an outlook on how GC could be marginalized through the interaction of 
prevention and therapeutic advances in a sensible manner. The authors are 
aware that the recommended measures and strategies are primarily aimed at 
countries with optimal conditions and a seamless pattern starting with effective 
prevention measures and leading to a timely application of effective therapies. 
Gastric cancer, ranking as the fifth most malignant cancer with approximately 
1.1 million new cases annually worldwide and being the fourth leading cause 
of cancer deaths claiming around 800.000 lives according to GLOBOCAN 
2020, poses as a significant health challenge in Europe and globally [6]. 
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Being a multifactorially caused disease associated with 
both environmental and genetic risk factors [7]. it is 
often diagnosed in advanced stages of the disease and its 
prevalence is more common in lower socioeconomic classes 
[8, 9]. With certain risk factors being non modifiable such as 
age, ethnicity, sex and genetics (4,5,8,10), other risk factors 
such as Helicobacter pylori infection, obesity, poor dietary 
choices, lifestyle, smoking and alcohol consumption [10-13] 
are accessible to external control measures and can influence 
GC pathogenesis and incidence [14]. Despite still having high 
probability of development in regions like Central and South 
America, Eastern Europe and East Asia [15], there has been 
steady decline in gastric cancer incidence and mortality rates 
since the middle of the 20th century in developed nations 
[16]. Due to advancements in prevention, screening and 
therapeutic strategies declining incidence rates can be seen 
in USA, as well as northern, middle and western Europe [6, 
17]. The present review describes the epidemiology of gastric 
cancer in Europe, summarizes risk factors, prognostic factors 
and therapeutic strategies and focuses on contributing factors 
for the remarkable decline in incidence for gastric cancer in 
many, but by far not all European countries. 

Epidemiology 
Examining global trends in incidence and mortality of 

gastric cancer a large global variability in rates can be seen 
comparing regions [18]. The age-standardized incidence 
rate of gastric cancer ranges from 1- to 4-fold globally [19]. 
High numbers of gastric cancer diagnoses can be observed 
in nations with a high human development index [18] such 
as Central and South America, Eastern Europe and East Asia 
(China and Japan) [15]. The highest rates are found in East 
Asia, with an age-standardized incidence rate of 14.3/100.000 
(19, 20). Taking a closer look at incidence and mortality in 
Europe, Eastern and Central European countries have the 
second highest gastric cancer rates after East Asia with an 
ASIR of 13.5/100,000 and age-standardized mortality rate of 
10.9/100,000 respectively [21]. According to GLOBOCAN 
2020 ASIR by sex was 17.4/100.000 in males and 7.1/100.000 
in females for Central-Eastern Europe. In Southern Europe 
ASIR was 10.2/100.000 for men, as well as 5.0/100.000 for 
women respectively [6, 22]. The five European countries 
with the highest ASIR standardized to European Standard 
Population in 2013 according to European Cancer Information 
System were Albania (30.5/100.000), Estonia (29.8/100.000), 
Portugal (29.5/100.000), Latvia (25.9/100.000) and Lithuania 
(25.3/100.000). Age-standardized mortality rate was also 
highest in those countries with 23.4/100.000, 20.8/100.000, 
20.3/100.000 and 20.0/100.000 respectively [23]. Western 
Europe and Northern Europe show intermediate to low rates of 
gastric cancer incidence with an ASIR of 6.2 and 8.2/100.000 
for men and 3.2 and 3.8/100.000 for women respectively 
[6, 24]. According to the European Cancer Information 

System (ECIS) the five countries with the lowest ASIR in 
Europe were Sweden (8.2 /100.000), United Kingdom (8.9 
/100.000), Finland and Iceland (9.4/100.000) and Montenegro 
(9.5/100.00). The five countries with the lowest ASMR were 
Iceland (4.8/100.000), Sweden (5.1/100.000), Belgium 
(6.1/100.000), United Kingdom (6.2/100.00) and Finland 
(6.3/100.000) [23].

Recent data researching global trends of GC incidence and 
mortality showed declining rates in most countries during the 
past several decades [14, 25-27]. All over Europe a reduction 
of incidence of 50.17% was observed, with declining 
incidence rates of 2.0 between 1988 and 2012 [28]. In Eastern 
Europe a decline in rates of 33.2%, in Central Europe 48.38%, 
in Western Europe 49.28% and in Southern Europe 39.5% 
was observed for both sexes over the entire period [28]. 
Data showed that the annual decrease in incidence was most 
pronounced in Italy (3.0%), the Netherlands (2.9%), Finland 
and the UK (both 2.8%) in men and in the Czech Republic 
(2.8%), Finland and Italy (both 2.7%), as well as Estonia 
(2.5%) among women [29]. Comparing incidence rates, 
incidence decreased from 26.7 per 100 000 in 1993 to 11.0 in 
2007 for men and from 9.7 to 6.6 for women in Austria (Tyrol 
and Vorarlberg), from 16.1 in 1993 to 11.0 in 2007 for men 
and from 10.0 to 6.6 for women in Germany (Saarland), from 
20.3 in 1993 to 12.1 in 2006 for men and from 7.3 to 6.4 for 
women in Poland (Kraków) and from 38.7 in 1994 to 27.1 in 
2007 for men and from 17.9 to 12.9 for women in Russia (St 
Petersburg) [29]. Comparing cancer incidence and mortality 
trends from 2007 to 2016 on 41 128 patients diagnosed 
with gastric cancer from national registers of Belgium, the 
Netherlands and Northern Portugal, data showed a decrease 
in ASIR of 8.6 %, 4.5 %, and 46.8 % and a decrease in ASMR 
of 22.0 %, 30.9 %, and 50.0 %, respectively [30].  Data 
reflecting global, national and regional burden of stomach 
cancer from 1990 to 2019 showed a percentage change of 
-43% (49.3 to 36.2%) in GC incidence with a percentage 
change of -48.4% (-54.1 to -42.1%) in ASR per 100.000 for 
GC deaths for Central Europe, a percentage change of  -48% 
(-52.9 to 42.4%) in GC incidence with a percentage change of 
-54.4% (− 58.6 to − 49.7) in ASR per 100.000 for GC deaths 
in Eastern Europe and a percentage change of − 41.5% (− 
48.5 to − 34.2%) in GC incidence with a percentage change 
of − 52.9 % (− 54.7 to − 51.1%) for GC deaths in Western 
Europe.(31). Looking at DALYs (disability adjusted life 
years), a percentage change in ASRs per 100.000 of − 49.4% 
(− 55.6 to − 43.2%) in Eastern Europe, − 56.2% (− 60.6 to − 
51.6%) in Western Europe and -54.3 % (− 56 to − 52.7%) in 
Western Europe could be observed [31]. Trends for European 
countries, where the GC incidence rates are historically low 
like Austria, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, France, Germany, Iceland, and Ireland, 
predict a maintaining incidence rate of <10 per 10.000 for 
2030 [28]. 
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dissections were identified as additional predictors of a poor 
prognosis [46, 50]. Wang et al compared survival between 
Asian and Caucasian patients treated in the United States, 
showing a 12% higher 5-year survival of the Asian patients 
in comparison to Caucasian patients with a median survival 
time that was 37, 72, and 13 months longer for IB, IIA, and 
IIB disease [51]. The prognostic impact of age in gastric 
cancer has sparked a global debate. While some studies 
downplay age as a prognostic factor [52], other argue, that 
older patients tend to have a worse prognosis than younger 
patients, due to being diagnosed at more advanced stages 
of the disease and having a lower likelihood of undergoing 
curative resection [53, 54]. However, despite recent regional 
data indicating a decrease in gastric cancer deaths across all 
age groups since 2013, the number of people dying at age 80 
and older is still increasing. The mortality rate from gastric 
cancer among individuals in their 80s was twice as high as 
that of those in their 70s and four times higher than that of 
those in their 60s [55]. A number of studies have revealed 
noticeable differences in different treatment options and their 
associated side effects between male and female patients 
with gastric and esophagogastric cancer undergoing curative 
treatment [56]. Kalff et al. proved that female patients had 
better postoperative outcomes, but a significantly lower 
5-year relative survival compared to males for unknown
reasons. (49% vs 56%) [57].

Therapy Options 
Surgical Treatment

Being the only procedure that completely eradicates GC 
[58, 59], resection offers the best opportunity for extended 
survival among individuals with localized disease [60, 61]. 
Surgical strategies include subtotal and total gastrectomy 
depending on tumor localization and tumor depth [62]. For 
proximal gastric cancer total gastrectomy continues to be the 
preferred treatment option, although proximal gastrectomy 
may be appropriate for certain patients and provide nutritional 
benefits [63]. Data comparing both approaches showed 
proximal subtotal gastrectomy has similar five-year survival 
(61 vs. 64%) but more recurrences (39 vs 24%), as well as a 
higher percentage of surgery related complications including 
anastomotic stenosis (27 vs. 7%) and reflux esophagitis (20 
vs. 2%). For gastric cancer of the middle or lower third of 
the stomach the choice of optimal resection extent is still 
up for debate [64]. While some studies advocate for total 
gastrectomy as the preferred procedure due to potential long-
term survival benefits and reduced risk of gastric remnant 
cancer [65, 66], others suggest that distal gastrectomy may 
offer superior outcomes in terms of intraoperative results, 
short-term recovery, and quality of life considerations [67, 
68]. A meta-analysis by Li et al. published in 2018 showed 
no significant differences between the two approaches in 
rates of recurrence and cancer–related death, with the distal 

Prognosis 
Tumor related prognostic factors

Using predictive tools for long-term prognosis in GC 
patients, the latest 8th edition of the TNM/UICC staging 
system is the current standard for solid tumor staging 
[32]. Studies have proved a decreased overall survival rate 
associated with a higher tumor stage, with 5-year survival rate 
being 50.8% and 59.3% for stage IIA, 35.3–46.4% for stage 
IIB and 20.5–30.5% for stage IIIA, 13.5-20.5% for stage IIIB, 
5.3- 8.3 for stage IIIC and 5.9% for stage IV respectively [33, 
34]. Based on the Lauren classification [35], gastric cancer 
is categorized into intestinal and diffuse types, with diffuse 
gastric cancer typically associated with a worse prognosis in 
comparison to the intestinal-type gastric cancer type with a 
five-year survival of 3-10% in several studies [36-38]. Data 
shows improvement in prognosis for patients with diffuse type 
gastric cancer only through a complete surgical resection. If 
peritoneal carcinomatosis or a positive lavage cytology is 
detected, a radical resection does not provide any survival 
advantage [39]. Due to conflicting data, the prognostic role 
of signet cell carcinomas, which are defined as carcinomas 
consisting of more than 90% poorly cohesive cells [40], is 
not fully clarified [41]. Although some authors suggest a 
correlation between SRC and unfavorable prognosis due to 
infiltrating tumors along with a potentially higher affinity for 
lymphatic tissue, which may lead to higher rates of peritoneal 
carcinomatosis [42]. A more recent meta-analysis has shown 
that prognostic significance varies according to the stage of 
the disease, showing a favorable impact in early stages but an 
adverse one in advanced tumor stages [40, 43-45].

Patient related prognostic factors
Among patient-related prognostic factors, ethnicity plays 

a significant role in long-term GC prognosis [46]. Cohort 
studies comparing overall survival between Western and 
Eastern countries in patients with resectable GC have found 
significant survival differences [47-49]. A paper by Yamada 
et al. comparing survival difference between patients from 
UK and Japan using weighted propensity score analysis 
based on patients’ characteristics like age, gender, tumor 
location, extent of surgery, TNM-staging etc. detected a 
significant difference in overall survival between the two 
countries. In Japan, the 5-year overall survival stood at 69%, 
significantly higher than OS (52.2%) observed in the UK. 
Similarly, the 5-year survival rates specifically related to 
cancer were notably higher in Japan, with a rate of 75.3%, 
compared to 64.9% in the UK. In the Japanese study group, 
individuals aged over 65 years and those with stage pT4 
and pN2-3 were found to have an independent association 
with long-term mortality. Conversely, within the UK cohort, 
factors such as tumor localization throughout the entire 
stomach, simultaneous pancreatectomy, R1 resection, and 
the collection of fewer than 15 lymph nodes collected during 
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gastrectomy group having a slightly better 5-year overall 
survival without significant differences in stage-specific 
analysis respectfully [64]. Regional European guidelines state 
that for distal tumors, preservation of the proximal stomach 
can be achieved without compromising prognosis, with a 
sufficient resection margin of 5cm for intestinal type and 8cm 
for diffuse type GC according to Lauren classification [69].

Due to its superior 5-year-survival rate D2 lymph 
node dissection is the recommended surgical procedure as 
compared to D1 dissection [70]. Guidelines published by 
the National Comprehensive Cancer Network advise that 
surgical resection of GC should include regional lymph 
nodes, comprising perigastric nodes (D1) along with those 
situated around the left gastric artery, common hepatic artery, 
celiac artery, splenic hilum, and splenic artery (D2 lymph 
nodes), with the objective of evaluating at least 15 lymph 
nodes in total [71].

Chemotherapy
Due to most patients presenting with advanced stages 

at diagnosis, such as clinical T2N0 or higher a multimodal 
therapy concept including perioperative chemotherapy 
improves survival of operable GC patients [72]. Due 
to survival benefits over upfront surgery, neoadjuvant 
chemotherapy is recommended in current therapy guidelines 
[73]. The advantage in outcome for this regimen has been 
shown in several trials comparing surgery alone or together 
with perioperative chemotherapy, with the largest being 
the MAGIC trial [74-76]. The trial including 503 patients 
with potentially resectable gastric, distal esophageal and 
esophagogastric cancer showed significantly higher overall 
survival rates (HR for death 0.75, five-years survival 36 
vs 23%) with perioperative chemotherapy compared to 
surgery alone [76]. A metanalysis by Cheng et al. showed 
that patients with advanced gastric cancer receiving 
perioperative chemotherapy had significantly improved 
OS (OR 1.32), progression free survival (OR 1.85), tumor 
down-staging rates (OR 1.71) and R0 resection rate (OR 
1.38) [77]. Several trials have shown additional efficiency 
for including chemotherapy after surgical resection [76, 78-
80], with variability in chemotherapy regimens regionally. 
The PRODIGY trial, consisting of 266 patients receiving 
neoadjuvant DOS (Docetaxel, Oxaliplatin) and S-1, which 
contains tegafur and two types of enzyme inhibitor 5-chloro-
2,4-dihydroxypyridine and potassium oxonate in ratio of 
1 : 0.4 : 1 [81], before D2 surgery (CSC) and 264 patients 
receiving D2 surgery followed by adjuvant S-1 (SC), found 
higher PFS (HR 0.7) for CSC patients demonstrating the 
superiority of neoadjuvant versus adjuvant chemotherapy for 
resectable gastric cancer [82]. 

When comparing neoadjuvant triple chemotherapy 
options, reports confirmed survival benefits for docetaxel-
based triplet like FLOT (docetaxel, oxaliplatin, leucovorin 

and short-term FU) over epirubicin-containing regimens 
such as ECF (epirubicin, cisplatin, FU) and ECX (epirubicin, 
cisplatin capecitabine) as used in the MAGIC trial [83]. 
Despite data showing significantly higher median overall 
survival [83, 84], patients receiving FLOT, also reached 
significantly higher portions of pathological complete 
regression in comparison to ECF/ECX [85]. For patients not 
receiving perioperative chemotherapy, the optimal adjuvant 
chemotherapy regimen is not yet established. The CLASSIC 
study, comparing adjuvant capecitabine and oxaliplatin 
(CAPOX) versus surgery alone after D2 gastrectomy 
showed significant higher 3-year DFS (74 vs. 59%) in the 
CAPOX group, making it a considerable treatment option for 
patients with resectable gastric cancer [86]. A randomized 
controlled trial comparing leucovorin, 5-fluorouracil either 
alone or with oxaliplatin (FOLFOX4 vs LV5Fu2) showed 
significantly better 3-year recurrence free survival rates and 
3-year OS rates in FOLFOX4 group compared to the control 
group (median, 30.0 months vs. 16.0 months, 36.0 months 
vs. 28.0 months) offering effective treatment outcomes and a 
favorable safety profile for patients diagnosed with advanced 
gastric adenocarcinoma [87].

Chemoradiotherapy
Due to a lack of randomized controlled trials the use 

of neoadjuvant chemoradiotherapy for resectable non-
cardia gastric cancer is less validated [88]. Data from 
mostly uncontrolled studies showed NCHRT mediated 
R0 resection rates and pathologic complete response rates 
of 70-80% and 20-25%, respectively [89-91]. A recent 
randomized controlled trial found that patients receiving 
neoadjuvant chemoradiotherapy with postoperative adjuvant 
XELOX (capecitabine, oxaliplatin) chemotherapy had 
higher R0 resection rates (84.6 vs 56.7%) and lower loco-
regional recurrence rates (36.7 vs. 11.5%) with prolonged 
PFS in comparison to patients receiving adjuvant XELOX 
Chemotherapy alone. However, 1-year, 2-year and 3-year 
PFS and OS did not differ between the subgroups [92]. 
Another study by Martin-Romano et al. also showed that 
chemoradiotherapy led to locoregional benefits, with 
NCHRT patients with initial lymph node metastasis showing 
a higher likelihood for a better local response (Becker Ia-b 
response, 58 vs. 32%), together with a higher percentage 
of grade D nodal regression (30 vs 6%) and a favorable 
pathological response (23% vs. 3%). Still, there was no 
difference in survival between the subgroups [93]. Two large 
RCTs directly comparing preoperative chemotherapy alone 
with chemoradiotherapy (TOPGEAR and CRITICS-II) are 
currently ongoing [94].

Targeted Therapies
Molecular targeted therapies using specific molecules 

to block cancer growth, progression and metastasis, have 
shown remarkable clinical success in the treatment of various 
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cancer types. Better understanding of molecular mechanisms 
in the emergence and progression of gastric cancer has 
allowed some considerable advances in patient care over the 
years [46, 95]. For cancer entities showing overexpression 
or amplification of HER-2 in 7-34% of tumors [96, 97], an 
anti-HER2 targeting strategy with the monoclonal antibody 
trastuzumab was proposed as a therapy option. The ToGA 
trial showed that patients with HER-2 overexpression who 
underwent therapy with trastuzumab plus chemotherapy 
resulted in higher OS (13.8 vs 11 months) in that treatment 
group compared to patients receiving chemotherapy alone. 
Although the absolute survival change appeared clinically 
minor, it is important to note, that this cohort consisted of 
metastatic patients with limited treatment options [46].

Recent data show good results and prolonged survival for 
using immunotherapy for patients with advanced GC [98-
100]. A post-hoc analysis of three randomized controlled 
trials showed a remarkable 2-year OS rate of 24% when 
standard chemotherapy was combined with anti PD-1 agent 
pembrolizumab with an increase of 65% in patients with 
microsatellite instable tumors. Next to immune checkpoint 
inhibitors other immunotherapeutic options for GC, like 
cellular immunotherapy [101-103] and cancer vaccines 
[104, 105] could be promising therapy options in the future, 
although the patient groups that will benefit from these 
therapies must first be identified and defined. 

Reasons for the Decline in Incidence of Gastric 
Cancer in Europe 

Based on the factors so far that are responsible for 
carcinogenesis of GC the following prevention strategies 
emerge: 

Decline of Helicobacter pylori- Infection 
Being classified as a group 1 carcinogen by the IARC 

[106], helicobacter pylori is a confirmed major risk factor 
for gastric cancer development and may be related to 
approximately 90% of non-cardia GC cases [14, 107, 108]. 
H. pylori is a gram-negative microaerophilic bacterium that
infects the epithelial cells of the stomach lining [109,110]. The 
mechanism involves damage to epithelial cell DNA combined 
with downregulation of repair processes, mitochondrial DNA
mutations and the simultanous emerge of a transient mutator
phenotype [111], impairing gastric cancer microenvironment,
promoting epithelial-mesenchymal transition and therefore
further GC progression [112, 113]. Reducing the prevalence
of H. pylori is crucial for the prevention of gastric cancer
[22, 114]. In populations with high infection rates, stomach
cancer remains a major public health issue, even with other
interventions in place [25, 115, 116]. Recent epidemiological
reviews indicate a steady reduction of the prevalence of H.
pylori [114, 117-120], correlating with the recent decrease
of incidence of stomach cancer [121]. A meta-analysis by

Chen et al from 2024 comparing prevalence of Helicobacter 
pylori infection and incidence of GC between 1980 and 2022 
from 111 countries showed global prevalence of H. pylori has 
reduced from 52.6% before 1990 to 43.9% in adults during 
2015 to 2022. It also showed global prevalence of H. pylori 
has declined by 15.9% in the last three decades in adults, with 
a significantly reduction of prevalence in European regions 
of 14% [122]. A systematic review by Venneman et al in 
2018 found Northern Europe had the lowest infection rates, 
whereas Eastern and Southern Europe had the highest, with 
prevalence reaching up to 84% in Portugal and Poland [123]. 

Reasons for significant reduction rates of the prevalence 
of H. pylori infection can be explained by a higher index-
ranking, due to the fact, that infections rates are higher in 
regions with lower Human Development Index ranking than 
with very high standards [122]. Furthermore, since the 1950s, 
better sanitation has significantly decreased the transmission 
of the bacterium within families among younger generations 
in high-income and upper-middle-income countries [108]. 
Reports show that almost every household in the EU owns 
basic sanitary facilities in 2020, and most countries reported 
less than 1% of their population were still living in households 
without a bath, shower or flushing toilette. Therefore, 
connection to secondary wastewater treatment has increased 
up to 80.9% in the EU in 2021 in comparison to 72.6% in 
2006. The biochemical oxygen demand, measurement for 
organic water pollution, declined from 3.1 mg/L in 2006 to 
2.8 mg/L in 2021 [124]. Eradication of H. pylori is proven in 
numerous trials to lower the likelyhood of developing gastric 
cancer, especially in patients at risk [125-127]. A metanalysis 
by Lee et al showed patients after eradication of H. pylori 
had a lower incidence of GC compared to those without 
eradication therapy (pooled incidence rate ratio 0.53). The 
reduction applied especially for patients in the intermediate 
and higher tertile of GC incidence [128]. Another RCT by 
Yan et al in 2022 showed that patients receiving H. pylori 
treatment had a lower incidence of GC in comparison to 
patients in the placebo arm (HR 0,57), including a greater 
risk reduction among patients without premalignant gastric 
lesions or dyspepsia symptoms at baseline (HR 0.46) [129]. 
Data from the European registry on H. pylori management 
indicate that the use of triple therapy declined from over 50% 
of prescriptions between 2013 and 2015 to less than 32% 
between 2017 and 2018. Meanwhile, the use of quadruple 
therapy increased from 2013 to 2018. Despite this shift, 
standard triple therapy remained the most popular first-line 
treatment. The study also reported an improvement in first-
line H. pylori eradication success rates, rising from 74% to 
88%. Overall, the eradication rate of H. pylori in Europe 
increased from 83.9% to 87.8% during this period [130, 131]. 

Dietary related factors 
With diet being a potentially modifiable risk factor for 

GC, the World Cancer Research Fund and the American 
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Institute for Cancer Research stated, that broiled and 
charbroiled animal meats, salt-preserved foods and smoked 
foods probably enhance GC progression [132]. Processed 
smoked and salted meat is classified as a general carcinogen, 
and the consumption of red meat is linked to the development 
of non-cardia gastric cancer [133]. Data shows significantly 
increased risk of GC with an OR of 1.24 for red meat, 1.23 for 
processed meat and 1.3 for total meat, which is attributed to 
its carcinogen compounds such as heme- iron and N-nitroso 
compounds, which promote the development of DNA adducts 
being risks factors for carcinogenesis [134]. Furthermore, 
high dietary salt is also an important risk factor for GC 
development with studies suggesting a significant increase in 
gastric cancer incidence with greater than 10 g of salt intake 
per day [135]. Cohort studies strongly support a correlation 
between increased dietary intake of high-salt foods, such as 
miso soup, pickled vegetables, dried fish, and salted fish, and 
a higher incidence of gastric cancer [136]. 

Despite H. pylori eradication is recognized and proven to 
be a major factor for decline of gastric cancer incidence in 
Europe among other, environmental factors, environmental 
conditions, diet related factors (beyond meat and salt 
consumption) play also an important role for recent changes 
[137]. Reduction in incidence and prevalence is mainly 
associated to preferred regions, where diets rich in fruits, 
vegetables, fish and whole grains is preferred over processed 
meats, refined grains and high fat products [138]. Throughout 
the nineteenth and early twentieth centuries, Europe saw 
substantial improvements in how food was produced, 
processed, preserved, and transported. These advancements 
led to a notable decline in H. pylori infections by the latter half 
of the twentieth century, along with the year-round availability 
of fresh fruits and vegetables [137]. This was illustrated in a 
study by Jarosz et al showing that vitamin C intake grew from 
approximately 100mg per day in 1960 to 124 mg per day in 
2006 in Poland. In accordance, a negative correlation was 
found between vegetables (-0.7), fruit (-0.65) and vitamin 
C consumption with stomach cancer incidence rates [139]. 
Other important diet related factors include improvements 
in food preservation switching from smoking and salting to 
refrigerators [136, 140]. Refrigerators symbolize the shift in 
food preservation methods, encouraging the consumption 
of fresher, more diverse diets with less salt. They promote 
eating seasonal vegetables and fruits by at the same 
minimizing microbial and fungal contamination, reducing the 
reliance on salted, pickled, and smoked foods. Additionally, 
refrigeration helps maintain higher levels of vitamins and 
antioxidants, which protect against exposure to nitrosamin 
compounds and other carcinogens [141-144]. Several studies 
show nitrosamine compounds like N-nitrosodimethylamine 
consumption to be a major risk factor for gastric cancer 
(145-147). A systematic review by Jakszyn et al analyzed 
the relationship between diets consisting of nitrosamine and 

nitrite (meat and processed meat, preserved vegetables and 
fish, smoked foods and beer drinking) and gastric cancer risk 
and found a significant positive association [145].

Relationship between salt intake and virulence of  
H. pylori

As already stated, high dietary salt is an important
risk factor for GC development with studies suggesting a 
significant increase in gastric cancer incidence associated 
with a greater than 10 g salt intake per day. (135) Cohort 
studies have also supported a correlation between increased 
dietary intake of high-salt foods, such as miso soup, pickled 
vegetables, dried and salted fish and a higher incidence of 
gastric cancer [136]. It is theorized that glandular mucus 
contains glycans that inhibit the production of glycolipids in 
the cell wall of H. pylori. A diet rich in salt is believed to 
boost the production of mucus from superficial mucus cells 
and reduce the mucus from glandular mucus cells [148, 149]. 
Despite RCT lacking in that area, there is data indicating 
significant association between salt intake and higher 
mortality rates for GC [150, 151], as well as a modulating 
effect on the virulence potential of H. pylori, making its 
infection more likely and more severe [152-154]. The World 
Health Organization aims to decrease daily salt intake for 
a variety of medical reasons to under 5 grams (2000 mg of 
sodium) per person by 2025 [155]. A systematic review by 
Kwong et al in 2022 showed mean population salt intake in 
the WHO European Region is well above the recommended 
level in fifty-two out of fifty-three member states, with forty-
six countries having an average population intake of 7.5g/d 
exceeding the recommended level by 50% and twenty-three 
countries having a population intake of 10g/d, which is two 
times as high as the recommended level [156]. According 
to a 2017 report by the WHO Regional Office for Europe, 
47% of European countries have fully implemented national 
salt reduction policies, including measures such as taxes 
on high-salt foods (Hungary), mandatory high-salt content 
labels (Finland, Israel), and targets for food reformulation 
and monitoring (Spain, UK). Evaluations show that these 
strategies can significantly reduce salt intake. For example, 
the UK's comprehensive strategy led to a 15% reduction in 
salt intake from 2003 to 2011, and Finland saw a 25-30% 
reduction from 1979 to 2007 [157]. 

Tobacco smoking and drinking
Smoking and alcohol consumption are also proven 

to be major risk factors contributing to GC development 
[158-160]. Studies show a risk of developing gastric cancer 
correlating with cigarette use of less than 30 years, 30–39, 
and greater than 40 years with a hazard ratio of 1.31, 1.58 
and 2.36, respectively [161]. Data also show tobacco use is 
associated with 43% increase in disease recurrence and death 
from gastric cancer [162]. According to Eurostat 2020 the 
percentage of daily smokers in the European Union is 19.3% 
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for both sexes, with the highest total amounts in Bulgaria 
(29.1%), Greece and Hungary (24.9%), Germany (22.9%) 
and Latvia (22.6%). Countries with the lowest percentages 
are Sweden (7.4%), Finland (10.7%), Luxembourg (11.4%) 
and Denmark (12.9%) [163]. Taking a look at the prevalence 
of smoking among people aged 15 and older it decreased from 
29% in 2010 to 22.5% in 2020 [163-165]. An ecological study 
by Feliu et al in 2019 showed prevalence of smokers in 27 EU 
member states decreased by 13.9% from 2006 to 2014 with 
a quit ratio of 44.2% [166]. The recent decrease in smoking 
rates in Europe is primarily due to the aggressive tobacco 
control policies enforced throughout the continent [166, 167]. 
Those policies include implementing the WHO ‘Framework 
Convention’ on Tobacco Control highlighting essential 
evidence-based policies to combat the tobacco epidemic 
[168], as well as mandating additional control measures like 
warning labels on cigarette products, as suggested by the EU 
Tobacco Products Directive [169]. The WHO states that most 
countries in the European region perform well in tracking 
tobacco use, prohibiting tobacco advertising, enforcing 
health warnings about tobacco dangers, taxing tobacco 
products, and providing support for smoking cessation. This 
makes Europe the region with the highest adherence to the 
‘WHO's MPOWER’ guidelines [167, 170]. In 2006 Jossens 
and Raw developed the Tobacco Control Scale to monitor the 
implementation of tobacco control policies in Europe [171]. 
Comparing scores in 2007, Austria had the lowest score 
while the UK had the highest among all member states. Data 
showed a moderate inverse association between TCS and 
the prevalence of smokers in 2014, with a direct moderate 
association between TCS scores and the relative change in 
prevalence in 27 EU member states from 2006 to 2014 [166]. 

Summary 
Incidence and mortality rates of GC have shown a 

downward trend in Europe, which suggests that GC will be 
a rare disease in the future and will provide steady declines. 
Reduction in gastric cancer rates across all stages of the 
disease has seen a decline of incidence of 50.17% in Europe, 
with a decline in incidence of 33.2% in Eastern Europe, 
48.38% in Central Europe, 49.28% in Western Europe and 
39.5% in Southern Europe for both sexes between 1988 and 
2012. Furthermore, data showed declines in GC incidence in 
ASR per 100.000 of 43% in Central Europe, 48% in Eastern 
Europe and 41.1% in Western Europe, as well as declines 
in GC deaths in ASR per 100.000 of 48.4% in Central 
Europe, 54.4% in Eastern Europe and 52.9% in Western 
Europe between 1990 and 2019. Reasons for the reduction 
in both incidence and mortality rates are multifactorial. 
Reasons for decline in mortality are mostly attributed to 
improvements in GC therapy, with RCTs showing benefit 
in survival including perioperative chemotherapy and 
chemoradiotherapy, while the claim to even more effective 

therapy regimes is still a matter of ongoing research. Decline 
in incidence can be attributed to reduction of prevalence in 
Helicobacter pylori infections, linked to improvements in 
socioeconomic conditions and sanitation, as well as improved 
eradication rates especially in high-risk populations and 
more successful treatment strategies. In addition, changes 
in public health issues also contributed to the declining 
numbers of gastric cancer incidence, like dietary related 
factors, limitation of salt intake and tobacco consumption. 
Europe has seen significant improvements in production, 
processing, preservation and transport of food, leading to 
more versatile diets containing fruits, vegetables, fish and 
whole grains. Improvements in food preservation, such as 
the shift from smoking and salting to refrigeration, have 
led to reducing reliance on preserved foods and to lowering 
exposure to carcinogens like nitrosamines. Studies show that 
nitrosamines, found in processed meats and preserved foods, 
are linked to an increased risk of gastric cancer. Although 
randomized controlled trials are lacking, evidence links high 
salt intake to higher gastric cancer mortality and increased H. 
pylori virulence. The WHO aims to reduce daily salt intake 
to below 5 grams per person by 2025, but many European 
countries still exceed this limit. On the other hand, successful 
strategies implemented by the EU through national salt 
reduction policies in countries like the UK and Finland led to 
significant reductions in salt consumption. The recent decline 
in smoking rates across Europe is largely attributed to strict 
tobacco control policies, including the WHO Framework 
Convention on Tobacco Control and EU directives on warning 
labels. Europe excels in adhering to these guidelines, with the 
Tobacco Control Scale showing varying effectiveness among 
countries, indicating a moderate link between higher tobacco 
control scores and lower smoking prevalence. Taxes resulting 
in higher prices and the offer of replacement products free 
from smoke ingredients contribute to this first success. 

Conclusion
This review examines the causes for regional disparities 

and trends in incidence and mortality of gastric cancer in 
Europe as well as for assessed risk factors and prognostic 
factors for gastric cancer and represents effective treatment 
options and most promising prevention strategies. Data 
showed significant declines in gastric cancer rates in the 
last decades. This encouraging development can be 
attributed to decline in H. pylori prevalence, correlating 
with improved sanitation, better socioeconomic conditions, 
and enhanced treatment regimens, including still increasing 
eradication rates. Overall, while H. pylori eradication has 
notably reduced gastric cancer risk, ongoing attention to both 
-infection control and public health issues like diet, salt 
intake and tobacco consumption- is essential for further 
progress. At the same time improved
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technology and wider availability of diagnostics, particularly 
gastroscopy with biopsies of all kinds of suspect lesions, 
can contribute to early detection of gastric cancer in 
curable stages. Epidemiological data support the practical 
recommendations that can be derived from the stated facts on 
origin, pathogenesis and risk factors for gastric cancer.

Nonetheless the crucial fact is that carcinomas of the 
stomach still have a high lethality rate in advanced stages. 
However, compared to a large number of solid tumors, the 
incidence of gastric cancer has been falling in almost the 
entire world in recent years. The reasons for this phenomenon 
are largely known and can become starting points for effective 
prevention strategies rolled out by local or national authorities 
and health care providers. Early detection of early cancers, 
together with the steadily increasing advances in surgery, 
oncological treatments using a classical chemotherapy 
backbone and combining it with targeted treatment tools, 
could take gastric cancer off the map of problematic 
oncological disease entities in the near future. Unfortunately, 
this vision only applies to countries with high standards in 
socio-economic terms, comprehensive medical facilities and 
well imbursed health care budgets. Despite the remarkable 
progress not all questions have been satisfactorily answered 
further trials are necessary to solve the unresolved problems 
in prevention and to bring the most suitable therapies into 
widespread use. 

Before these goals are achieved the battle against stomach 
cancer- as long as curative options against metastatic disease 
stages are not available- can only be won through prevention. 

Abbreventions 
ASIR			               age-standardized incidence rate
ASMR age-standardized mortality rate
CAPOX		               capecitabine, oxaliplatin

CLASSIC		 apecitabine and oxaliplatin  
adjuvant study in stomach cancer

DALY			 disability adjusted life years
DFS			 	disease free survival
DNA			 	deoxyribonucleic acid
DOS Docetaxel, Oxaliplatin 
ECF			 	epirubicin, cisplatin, FU
ECX			 	epirubicin, cisplatin capecitabine

EU			 	European Union
FLOT			 docetaxel, oxaliplatin, leucovorin 

and short-term FU
FOLFOX		 leucovorin, FU, oxaliplatin
FU			 5-fluorouracil

GC			 gastric cancer

GI-Tract		               gastrointestinal tract 

GLOBOCAN		 Global Cancer Statistics

H. pylori Helicobater pylori

HDI Human Development Index

HDI human development index

HER2 human epidermal growth factor

HR hazard ratio

IARC International Agency for 
Research on Cancer

LV5Fu2			 aflibercep, FU, folinic acid

MAGIC United Kingdom Medical  
Research Council Adjuvant 
Gastric Infusional
Chemotherapy

NCHRT			 neoadjuvant chemoradiotherapy

OR			 odds ratio

OS			 overall survival

p pathological staging

PCR			 pathological complete response

PD-1			 programmed cell death protein 1

R resection status 

RCT			 randomized controlled trial

SRC			 signet cell carcinomas

TCS			 Tobacco Control Scale

TNM			 tumor, nodes, metastasis

ToGA			 Trastuzumab for Gastric Cancer

UICC			 Union for International Cancer 
Control

UK			 United Kingdom

USA			 United States of America

WHO			 World Health organization 

XELOX capecitabine, oxaliplatin

Conflict of interest 
There was no conflict of interest.

References
1. McGuigan A, Kelly P, Turkington RC, et al. Pancreatic

cancer: A review of clinical diagnosis, epidemiology,
treatment and outcomes. World J Gastroenterol 24 (2018): 
4846-4861.

2. International Agency for Research on Cancer. Estimated
Number of New Cases and Deaths of Cancer in (2020).



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 303 

3.	 Patel SG, Karlitz JJ, Yen T, et al. The rising tide of 
early-onset colorectal cancer: a comprehensive review 
of epidemiology, clinical features, biology, risk factors, 
prevention, and early detection. Lancet Gastroenterol 
Hepatol 7 (2022): 262-274. 

4.	 Yaghoobi M, Bijarchi R, Narod SA. Family history and 
the risk of gastric cancer. Br J Cancer 102 (2010): 237-
242. 

5.	 Joshi SS, Badgwell BD. Current treatment and recent 
progress in gastric cancer. CA Cancer J Clin 71 (2021): 
264-279. 

6.	 Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 
2020: GLOBOCAN Estimates of Incidence and Mortality 
Worldwide for 36 Cancers in 185 Countries. CA Cancer J 
Clin 71 (2021): 209-249. 

7.	 Smyth EC, Nilsson M, Grabsch HI, et al. Gastric cancer. 
The Lancet 396 (2020): 635-648. 

8.	 Karimi P, Islami F, Anandasabapathy S, et al. Gastric 
Cancer: Descriptive Epidemiology, Risk Factors, 
Screening, and Prevention. Cancer Epidemiology, 
Biomarkers & Prevention 23 (2014): 700-713. 

9.	 Carcas L. Gastric cancer review. J Carcinog 13 (2014): 
14. 

10.	Uhlenhopp DJ, Then EO, Sunkara T, et al. Epidemiology 
of esophageal cancer: update in global trends, etiology 
and risk factors 13 (2020). 

11.	Wang PL, Xiao FT, Gong BC, et al. Alcohol drinking 
and gastric cancer risk: a meta-analysis of observational 
studies. Oncotarget 8 (2017): 99013-99023. 

12.	Deng W, Jin L, Zhuo H, et al. Alcohol consumption and 
risk of stomach cancer: A meta-analysis. Chem Biol 
Interact 336 (2021): 109365. 

13.	Arnal MJD, Arenas ÁF, Arbeloa ÁL. Esophageal cancer: 
Risk factors, screening and endoscopic treatment in 
Western and Eastern countries 21 (2015). 

14.	Yang WJ, Zhao HP, Yu Y, et al. Updates on global 
epidemiology, risk and prognostic factors of gastric 
cancer. World J Gastroenterol 29 (2023): 2452-2468. 

15.	Ang T, Fock K. Clinical epidemiology of gastric cancer. 
Singapore Med J 55 (2014): 621-628. 

16.	Ferlay J, Colombet M, Bray F. Cancer Incidence in Five 
Continents, CI5plus: IARC CancerBase 9 (2018). 

17.	Bray F, Ferlay J, Soerjomataram I, et al. Global cancer 
statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin 68 (2018): 394-424. 

18.	Thrift AP, El-Serag HB. Burden of Gastric Cancer. 

Clinical Gastroenterology and Hepatology 18 (2020): 
534-542. 

19.	Sitarz R, Skierucha M, Mielko J, et al. Gastric cancer: 
epidemiology, prevention, classification, and treatment. 
Cancer Manag Res 10 (2018): 239-248. 

20.	Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 
2012. CA Cancer J Clin 65 (2015): 87-108. 

21.	Ferlay J, Soerjomataram I, Ervik M, et al. GLOBOCAN 
2012 v1.0, Cancer incidence and mortality worldwide: 
IARC CancerBase No. 11 (2024). 

22.	Morgan E, Arnold M, Camargo MC, et al. The current 
and future incidence and mortality of gastric cancer in 185 
countries, 2020–40: A population-based modelling study. 
EClinicalMedicine 47 (2022): 101404. 

23.	ECIS - European Cancer Information System (2024). 

24.	Morgan E, Arnold M, Camargo MC, et al. The current 
and future incidence and mortality of gastric cancer in 185 
countries, 2020–40: A population-based modelling study. 
EClinicalMedicine 47 (2022): 101404. 

25.	Luo G, Zhang Y, Guo P, et al. Global patterns and trends 
in stomach cancer incidence: Age, period and birth cohort 
analysis. Int J Cancer 141 (2017): 1333-1344. 

26.	Ferro A, Peleteiro B, Malvezzi M, et al. Worldwide trends 
in gastric cancer mortality (1980–2011), with predictions 
to 2015, and incidence by subtype. Eur J Cancer 50 
(2014): 1330-1344. 

27.	Arnold M, Karim-Kos HE, Coebergh JW, et al. Recent 
trends in incidence of five common cancers in 26 
European countries since 1988: Analysis of the European 
Cancer Observatory. Eur J Cancer 51 (2015): 1164-1187. 

28.	Lin Y, Zheng Y, Wang H liang, et al. Global Patterns and 
Trends in Gastric Cancer Incidence Rates (1988–2012) 
and Predictions to 2030. Gastroenterology 161 (2021): 
116-127. 

29.	Roberts SE, Morrison‐Rees S, Samuel DG, et al. Review 
article: the prevalence of Helicobacter pylori and the 
incidence of gastric cancer across Europe. Aliment 
Pharmacol Ther 43 (2016): 334-345. 

30.	Libânio D, Rodrigues JR, Bento MJ, et al. Gastric cancer 
incidence and mortality trends 2007–2016 in three 
European countries. Endoscopy 54 (2022): 644-652. 

31.	Song Y, Liu X, Cheng W, et al. The global, regional and 
national burden of stomach cancer and its attributable risk 
factors from 1990 to 2019. Sci Rep 12 (2022): 11542. 

32.	Amin MB, Greene FL, Edge SB, et al. The Eighth Edition 
<scp>AJCC</scp> Cancer Staging Manual: Continuing 
to build a bridge from a population‐based to a more 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 304 

“personalized” approach to cancer staging. CA Cancer J 
Clin 67 (2017): 93-99. 

33.	In H, Solsky I, Palis B, et al. Validation of the 8th Edition 
of the AJCC TNM Staging System for Gastric Cancer 
using the National Cancer Database. Ann Surg Oncol 24 
(2017): 3683-3691. 

34.	Lu J, Zheng ZF, Xie JW, et al. Is the 8th Edition of the 
AJCC TNM Staging System Sufficiently Reasonable 
for All Patients with Noncardia Gastric Cancer? A 
12,549-Patient International Database Study. Ann Surg 
Oncol 25 (2018): 2002-2011. 

35.	Laurén p. The two histological main types of gastric 
carcinoma: diffuse and so‐called intestinal‐type carcinoma. 
Acta Pathologica Microbiologica Scandinavica 64 (1965): 
31-49. 

36.	Park JC, Lee YC, Kim J, et al. Clinicopathological aspects 
and prognostic value with respect to age: An analysis of 
3,362 consecutive gastric cancer patients. J Surg Oncol 99 
(2009): 395-401. 

37.	Park JC, Lee YC, Kim J, et al. Clinicopathological aspects 
and prognostic value with respect to age: An analysis of 
3,362 consecutive gastric cancer patients. J Surg Oncol 99 
(2009): 395-401. 

38.	Chen YC, Fang WL, Wang RF, et al. Clinicopathological 
Variation of Lauren Classification in Gastric Cancer. 
Pathology & Oncology Research 22 (2016): 197-202. 

39.	Schauer M, Peiper M, Theisen J, et al. Prognostic factors 
in patients with diffuse type gastric cancer (linitis plastica) 
after operative treatment. Eur J Med Res 16 (2011): 29. 

40.	Zhao B, Lv W, Zhang J, et al. Different prognostic 
significance of signet ring cell histology for early and 
advanced gastric cancer patients: a systematic review 
and meta-analysis. Expert Rev Gastroenterol Hepatol 14 
(2020): 499-509. 

41.	Mariette C, Carneiro F, Grabsch HI, et al. Consensus on 
the pathological definition and classification of poorly 
cohesive gastric carcinoma. Gastric Cancer 22 (2019): 
1-9. 

42.	Piessen G, Messager M, Leteurtre E, et al. Signet Ring 
Cell Histology is an Independent Predictor of Poor 
Prognosis in Gastric Adenocarcinoma Regardless of 
Tumoral Clinical Presentation. Ann Surg 250 (2009): 
878-887. 

43.	Zhang C, Liu R, Zhang WH, et al. Difference Between 
Signet Ring Cell Gastric Cancers and Non-Signet Ring 
Cell Gastric Cancers: A Systematic Review and Meta-
Analysis. Front Oncol 11 (2021). 

44.	Bamboat ZM, Tang LH, Vinuela E, et al. Stage-

Stratified Prognosis of Signet Ring Cell Histology in 
Patients Undergoing Curative Resection for Gastric 
Adenocarcinoma. Ann Surg Oncol 21 (2014): 1678-1685. 

45.	Piessen G, Messager M, Robb WB, et al. Gastric Signet 
Ring Cell Carcinoma: How to Investigate Its Impact on 
Survival. Journal of Clinical Oncology 31 (2013): 2059-
2060. 

46.	Mantziari S, St Amour P, Abboretti F, et al. A 
Comprehensive Review of Prognostic Factors in Patients 
with Gastric Adenocarcinoma. Cancers (Basel) 15 (2023): 
1628. 

47.	Doi Y. Author’s reply: Vitamin A and gastric cancer risk. 
Gastric Cancer 15 (2012): 344-344. 

48.	Ohtsu A, Yoshida S, Saijo N. Disparities in Gastric Cancer 
Chemotherapy Between the East and West. Journal of 
Clinical Oncology 24 (2006): 2188-2196. 

49.	Strong VE, Song KY, Park CH, et al. Comparison of 
Gastric Cancer Survival Following R0 Resection in 
the United States and Korea Using an Internationally 
Validated Nomogram. Ann Surg 251 (2010): 640-646. 

50.	Yamada T, Yoshikawa T, Taguri M, et al. The survival 
difference between gastric cancer patients from the 
UK and Japan remains after weighted propensity score 
analysis considering all background factors. Gastric 
Cancer 19 (2016): 479-489. 

51.	Wang J, Sun Y, Bertagnolli MM. Comparison of Gastric 
Cancer Survival Between Caucasian and Asian Patients 
Treated in the United States: Results from the Surveillance 
Epidemiology and End Results (SEER) Database. Ann 
Surg Oncol 22 (2015): 2965-2971. 

52.	Siewert JR, Böttcher K, Stein HJ, et al. Relevant Prognostic 
Factors in Gastric Cancer. Ann Surg 228 (1998): 449-461. 

53.	Park JM, Ryu WS, Kim JH, et al. Prognostic Factors for 
Advanced Gastric Cancer: Stage-stratified Analysis of 
Patients who Underwent Curative Resection. Cancer Res 
Treat 38 (2006): 13. 

54.	Msika S, Benhamiche AM, Jouve JL, et al. Prognostic 
factors after curative resection for gastric cancer. A 
population-based study. Eur J Cancer 36 (2000): 390-396. 

55.	Asaka M, Kobayashi M, Kudo T, et al. Gastric cancer 
deaths by age group in Japan: Outlook on preventive 
measures for elderly adults. Cancer Sci 111 (2020): 3845-
3853. 

56.	Wagner AD, Oertelt-Prigione S, Adjei A, et al. Gender 
medicine and oncology: report and consensus of an 
ESMO workshop. Annals of Oncology 30 (2019): 1914-
1924. 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 305 

57.	Kalff MC, Wagner AD, Verhoeven RHA, et al. Sex 
differences in tumor characteristics, treatment, and 
outcomes of gastric and esophageal cancer surgery: 
nationwide cohort data from the Dutch Upper GI Cancer 
Audit. Gastric Cancer 25 (2022): 22-32. 

58.	Johnston FM, Beckman M. Updates on Management of 
Gastric Cancer. Curr Oncol Rep 21 (2019): 67. 

59.	Smyth EC, Nilsson M, Grabsch HI, et al. Gastric cancer. 
The Lancet 396 (2020): 635-648. 

60.	Cunningham D, Allum WH, Stenning SP, et al. 
Perioperative chemotherapy versus surgery alone for 
resectable gastroesophageal cancer. N Engl J Med 355 
(2006): 11-20. 

61.	Macdonald JS, Smalley SR, Benedetti J, et al. 
Chemoradiotherapy after surgery compared with 
surgery alone for adenocarcinoma of the stomach or 
gastroesophageal junction. N Engl J Med 345 (2001): 
725-730. 

62.	Sexton RE, Al Hallak MN, Diab M, et al. Gastric cancer: 
a comprehensive review of current and future treatment 
strategies. Cancer and Metastasis Reviews 39 (2020): 
1179-1203. 

63.	Khalayleh H, Kim YW, Man Yoon H, et al. Evaluation 
of Lymph Node Metastasis Among Adults With Gastric 
Adenocarcinoma Managed With Total Gastrectomy. 
JAMA Netw Open 4 (2021): e2035810. 

64.	Li Z, Bai B, Xie F, et al. Distal versus total gastrectomy 
for middle and lower-third gastric cancer: A systematic 
review and meta-analysis. International Journal of 
Surgery 53 (2018): 163-170. 

65.	Clark CJ, Thirlby RC, Picozzi V, et al. Current Problems 
in Surgery: Gastric Cancer. Curr Probl Surg 43 (2006): 
566-670. 

66.	Stein HJ, Sendler A, Siewert JR. Site-dependent resection 
techniques for gastric cancer. Surg Oncol Clin N Am 11 
(2002): 405-414. 

67.	Park S, Chung HY, Lee SS, et al. Serial Comparisons of 
Quality of Life after Distal Subtotal or Total Gastrectomy: 
What Are the Rational Approaches for Quality of Life 
Management? J Gastric Cancer 14 (2014): 32. 

68.	Lee SS, Chung HY, Kwon OK, et al. Long-term Quality 
of Life After Distal Subtotal and Total Gastrectomy. Ann 
Surg 263 (2016): 738-744. 

69.	AWMF S3 Leitlinie: Magenkarzinom - Diagnostik 
und Therapie der Adenokarzinome des Magens und 
ösophagogastralen Übergangs (2019). 

70.	Tan Z. Recent Advances in the Surgical Treatment of 

Advanced Gastric Cancer: A Review. Medical Science 
Monitor 25 (2019): 3537-3541. 

71.	National Comprehensive Cancer Network (NCCN). 
NCCN clinical practice guidelines in oncology (2024). 

72.	Wang Y, Zhang L, Yang Y, et al. Progress of Gastric 
Cancer Surgery in the era of Precision Medicine. Int J 
Biol Sci 17 (2021): 1041-1049. 

73.	Ajani JA, D’Amico TA, Bentrem DJ, et al. Gastric Cancer, 
Version 2.2022, NCCN Clinical Practice Guidelines in 
Oncology. Journal of the National Comprehensive Cancer 
Network 20 (2022): 167-192. 

74.	Ychou M, Boige V, Pignon JP, et al. Perioperative 
chemotherapy compared with surgery alone for resectable 
gastroesophageal adenocarcinoma: an FNCLCC and 
FFCD multicenter phase III trial. J Clin Oncol 29 (2011): 
1715-1721. 

75.	Schuhmacher C, Gretschel S, Lordick F, et al. 
Neoadjuvant chemotherapy compared with surgery alone 
for locally advanced cancer of the stomach and cardia: 
European Organisation for Research and Treatment of 
Cancer randomized trial 40954. J Clin Oncol 28 (2010): 
5210-5218. 

76.	Cunningham D, Allum WH, Stenning SP, et al. 
Perioperative chemotherapy versus surgery alone for 
resectable gastroesophageal cancer. N Engl J Med 355 
(2006): 11-20. 

77.	Xiong BH, Cheng Y, Ma L, et al. An Updated Meta-
Analysis of Randomized Controlled Trial Assessing 
the Effect of Neoadjuvant Chemotherapy in Advanced 
Gastric Cancer. Cancer Invest 32 (2014): 272-284. 

78.	Bang YJ, Kim YW, Yang HK, et al. Adjuvant capecitabine 
and oxaliplatin for gastric cancer after D2 gastrectomy 
(CLASSIC): a phase 3 open-label, randomised controlled 
trial. The Lancet 379 (2012): 315-321. 

79.	Macdonald JS, Smalley SR, Benedetti J, et al. 
Chemoradiotherapy after Surgery Compared with 
Surgery Alone for Adenocarcinoma of the Stomach or 
Gastroesophageal Junction. New England Journal of 
Medicine 345 (2001): 725-730. 

80.	Sakuramoto S, Sasako M, Yamaguchi T, et al. Adjuvant 
Chemotherapy for Gastric Cancer with S-1, an Oral 
Fluoropyrimidine. New England Journal of Medicine 357 
(2007): 1810-1820. 

81.	Maehara Y. S-1 in gastric cancer: a comprehensive 
review. Gastric Cancer 6 (2003): 2-8. 

82.	Kang YK, Yook JH, Park YK, et al. PRODIGY: A Phase 
III Study of Neoadjuvant Docetaxel, Oxaliplatin, and 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 306 

S-1 Plus Surgery and Adjuvant S-1 Versus Surgery and 
Adjuvant S-1 for Resectable Advanced Gastric Cancer. 
Journal of Clinical Oncology 39 (2021): 2903-2913. 

83.	Al-Batran SE, Homann N, Pauligk C, et al. Perioperative 
chemotherapy with fluorouracil plus leucovorin, 
oxaliplatin, and docetaxel versus fluorouracil or 
capecitabine plus cisplatin and epirubicin for locally 
advanced, resectable gastric or gastro-oesophageal 
junction adenocarcinoma (FLOT4): a randomised, phase 
2/3 trial. The Lancet 393 (2019): 1948-1957. 

84.	Al-Batran SE, Homann N, Pauligk C, et al. Perioperative 
chemotherapy with fluorouracil plus leucovorin, 
oxaliplatin, and docetaxel versus fluorouracil or 
capecitabine plus cisplatin and epirubicin for locally 
advanced, resectable gastric or gastro-oesophageal 
junction adenocarcinoma (FLOT4): a randomised, phase 
2/3 trial. Lancet 393 (2019): 1948-1957. 

85.	Al-Batran SE, Hofheinz RD, Pauligk C, et al. 
Histopathological regression after neoadjuvant docetaxel, 
oxaliplatin, fluorouracil, and leucovorin versus epirubicin, 
cisplatin, and fluorouracil or capecitabine in patients 
with resectable gastric or gastro-oesophageal junction 
adenocarcinoma (FLOT4-AIO): results from the phase 2 
part of a multicentre, open-label, randomised phase 2/3 
trial. Lancet Oncol 17 (2016): 1697-1708. 

86.	Bang YJ, Kim YW, Yang HK, et al. Adjuvant capecitabine 
and oxaliplatin for gastric cancer after D2 gastrectomy 
(CLASSIC): a phase 3 open-label, randomised controlled 
trial. Lancet 379 (2012): 315-321. 

87.	Zhang XL, Shi HJ, Cui SZ, et al. Prospective, randomized 
trial comparing 5-FU/LV with or without oxaliplatin as 
adjuvant treatment following curative resection of gastric 
adenocarcinoma. European Journal of Surgical Oncology 
(EJSO) 37 (2011): 466-472. 

88.	Yeh JH, Yeh YS, Tsai HL, et al. Neoadjuvant 
Chemoradiotherapy for Locally Advanced Gastric 
Cancer: Where Are We at? Cancers (Basel) 14 (2022): 
3026. 

89.	Badgwell B, Blum M, Estrella J, et al. Predictors of 
Survival in Patients with Resectable Gastric Cancer 
Treated with Preoperative Chemoradiation Therapy and 
Gastrectomy. J Am Coll Surg 221 (2015): 83-90. 

90.	Trip AK, Poppema BJ, van Berge Henegouwen MI,  
et al. Preoperative chemoradiotherapy in locally advanced 
gastric cancer, a phase I/II feasibility and efficacy study. 
Radiotherapy and Oncology 112 (2014): 284-288. 

91.	Martin-Romano P, Sola JJ, Diaz-Gonzalez JA, et al. Role 
of histological regression grade after two neoadjuvant 
approaches with or without radiotherapy in locally 

advanced gastric cancer. Br J Cancer 115 (2016): 655-
663. 

92.	Wang F, Qu A, Sun Y, et al. Neoadjuvant 
chemoradiotherapy plus postoperative adjuvant 
XELOX chemotherapy versus postoperative adjuvant 
chemotherapy with XELOX regimen for local advanced 
gastric cancer-A randomized, controlled study. Br J 
Radiol 94 (2021): 20201088. 

93.	Martin-Romano P, Sola JJ, Diaz-Gonzalez JA, et al. Role 
of histological regression grade after two neoadjuvant 
approaches with or without radiotherapy in locally 
advanced gastric cancer. Br J Cancer 115 (2016):  
655-663. 

94.	Slagter AE, Jansen EPM, van Laarhoven HWM, et al. 
CRITICS-II: a multicentre randomised phase II trial 
of neo-adjuvant chemotherapy followed by surgery 
versus neo-adjuvant chemotherapy and subsequent 
chemoradiotherapy followed by surgery versus neo-
adjuvant chemoradiotherapy followed by surgery in 
resectable gastric cancer. BMC Cancer 18 (2018): 877. 

95.	Lee YT, Tan YJ, Oon CE. Molecular targeted therapy: 
Treating cancer with specificity. Eur J Pharmacol 834 
(2018): 188-196. 

96.	Gravalos C, Jimeno A. HER2 in gastric cancer: a new 
prognostic factor and a novel therapeutic target. Annals 
of Oncology 19 (2008): 1523-1529. 

97.	Gravalos C, Jimeno A. HER2 in gastric cancer: a new 
prognostic factor and a novel therapeutic target. Annals 
of Oncology 19 (2008): 1523-1529. 

98.	Kono K. Advances in cancer immunotherapy for 
gastroenterological malignancy. Ann Gastroenterol Surg 
2 (2018): 244-245. 

99.	Jin X, Liu Z, Yang D, et al. Recent Progress and Future 
Perspectives of Immunotherapy in Advanced Gastric 
Cancer. Front Immunol 13 (2022). 

100.	Jin X, Liu Z, Yang D, et al. Recent Progress and Future 
Perspectives of Immunotherapy in Advanced Gastric 
Cancer. Front Immunol 13 (2022). 

101.	Guedan S, Calderon H, Posey AD, et al. Engineering 
and Design of Chimeric Antigen Receptors. Mol Ther 
Methods Clin Dev 12 (2019): 145-156. 

102.	Fujiwara S, Wada H, Kawada J, et al. NY-ESO-1 
antibody as a novel tumour marker of gastric cancer. Br 
J Cancer 108 (2013): 1119-1125. 

103.	Wang N, Mei Q, Wang Z, et al. Research Progress of 
Antibody–Drug Conjugate Therapy for Advanced 
Gastric Cancer. Front Oncol 12 (2022). 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 307 

104.	Abozeid M, Rosato A, Sommaggio R. Immunotherapeutic 
Strategies for Gastric Carcinoma: A Review of 
Preclinical and Clinical Recent Development. Biomed 
Res Int 2017 (2017): 1-13. 

105.	Rahma OE, Khleif SN. Therapeutic vaccines for 
gastrointestinal cancers. Gastroenterol Hepatol (N Y) 7 
(2011): 517-564. 

106.	Grad C, Grad S, Fărcaș RA, et al. Changing trends in 
the epidemiology of gastric cancer. Med Pharm Rep 96 
(2022): 229-234. 

107.	Lochhead P, El-Omar EM. Helicobacter pylori infection 
and gastric cancer. Best Pract Res Clin Gastroenterol 21 
(2007): 281-297. 

108.	Plummer M, Franceschi S, Vignat J, et al. Global burden 
of gastric cancer attributable to Helicobacter pylori. Int J 
Cancer 136 (2015): 487-490. 

109.	Hooi JKY, Lai WY, Ng WK, et al. Global Prevalence 
of Helicobacter pylori Infection: Systematic Review and 
Meta-Analysis. Gastroenterology 153 (2017): 420-429. 

110.	Liou JM, Fang YJ, Chen CC, et al. Concomitant, 
bismuth quadruple, and 14-day triple therapy in the 
first-line treatment of Helicobacter pylori: a multicentre, 
open-label, randomised trial. The Lancet 388 (2016): 
2355-2365. 

111.	Machado AMD, Figueiredo C, Seruca R, et al. 
Helicobacter pylori infection generates genetic 
instability in gastric cells. Biochimica et Biophysica 
Acta (BBA) - Reviews on Cancer 1806 (2010): 58-65. 

112.	Baj J, Brzozowska K, Forma A, et al. Immunological 
Aspects of the Tumor Microenvironment and Epithelial-
Mesenchymal Transition in Gastric Carcinogenesis. Int 
J Mol Sci 21 (2020): 2544. 

113.	Baj J, Korona-Głowniak I, Forma A, et al. Mechanisms 
of the Epithelial–Mesenchymal Transition and Tumor 
Microenvironment in Helicobacter pylori-Induced 
Gastric Cancer. Cells 9 (2020): 1055. 

114.	Peleteiro B, Bastos A, Ferro A, et al. Prevalence of 
Helicobacter pylori Infection Worldwide: A Systematic 
Review of Studies with National Coverage. Dig Dis Sci 
59 (2014): 1698-1709. 

115.	Kim MK, Sasaki S, Sasazuki S, et al. Prospective study 
of three major dietary patterns and risk of gastric cancer 
in Japan. Int J Cancer 110 (2004): 435-442. 

116.	Wong MCS, Huang J, Chan PSF, et al. Global Incidence 
and Mortality of Gastric Cancer, 1980-2018. JAMA 
Netw Open 4 (2021): e2118457. 

117.	Leja M, Grinberga‐Derica I, Bilgilier C, et al. Review: 
Epidemiology of Helicobacter pylori infection. 

Helicobacter 24 (2019). 

118.	Mezmale L, Coelho LG, Bordin D, et al Review: 
Epidemiology of Helicobacter pylori. Helicobacter 25 
(2020). 

119.	Burucoa C, Axon A. Epidemiology of Helicobacter 
pylori infection. Helicobacter 22 (2017). 

120.	Sjomina O, Pavlova J, Niv Y, et al. Epidemiology of 
Helicobacter pylori infection. Helicobacter 23 (2018). 

121.	Axon A. Helicobacter pylori. J Clin Gastroenterol 40 
(2006): 15-19. 

122.	Chen YC, Malfertheiner P, Yu HT, et al. Global 
Prevalence of Helicobacter pylori Infection and 
Incidence of Gastric Cancer Between 1980 and 2022. 
Gastroenterology 166 (2024): 605-619. 

123.	Venneman K, Huybrechts I, Gunter MJ, et al. The 
epidemiology of Helicobacter pylori infection in Europe 
and the impact of lifestyle on its natural evolution toward 
stomach cancer after infection: A systematic review. 
Helicobacter 23 (2018). 

124.	Giczi J, Hametner M, Kostetckaia M, et al. (2024). 
Sustainable development in the European Union: 
Overview of progress towards the SDGs in an EU 
context  (2024). 

125.	Lee YC, Chiang TH, Chou CK, et al. Association 
Between Helicobacter pylori Eradication and Gastric 
Cancer Incidence: A Systematic Review and Meta-
analysis. Gastroenterology 150 (2016): 1113-1124. 

126.	Kumar S, Metz DC, Ellenberg S, et al. Risk Factors 
and Incidence of Gastric Cancer After Detection of 
Helicobacter pylori Infection: A Large Cohort Study. 
Gastroenterology 158 (2020): 527-536. 

127.	Malfertheiner P, Megraud F, O’Morain CA, et al. 
Management of Helicobacter pylori infection—the 
Maastricht V/Florence Consensus Report. Gut 66 
(2017): 6-30. 

128.	Lee YC, Chiang TH, Chou CK, et al. Association 
Between Helicobacter pylori Eradication and Gastric 
Cancer Incidence: A Systematic Review and Meta-
analysis. Gastroenterology 150 (2016): 1113-1124. 

129.	Yan L, Chen Y, Chen F, et al. Effect of Helicobacter 
pylori Eradication on Gastric Cancer Prevention: 
Updated Report From a Randomized Controlled Trial 
With 26.5 Years of Follow-up. Gastroenterology 163 
(2022): 154-162. 

130.	Nyssen OP, Bordin D, Tepes B, et al. European Registry 
on Helicobacter pylori management (Hp-EuReg): 
patterns and trends in first-line empirical eradication 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 308 

prescription and outcomes of 5 years and 21 533 patients. 
Gut 70 (2021): 40-54. 

131.	Jonaitis P, Kupcinskas J, Nyssen OP, et al. Evaluation 
of the Effectiveness of Helicobacter pylori Eradication 
Regimens in Lithuania during the Years 2013–2020: 
Data from the European Registry on Helicobacter pylori 
Management (Hp-EuReg). Medicina (B Aires) 57 
(2021): 642. 

132.	Kim J, Cho YA, Choi WJ, et al. Gene-diet interactions 
in gastric cancer risk: A systematic review. World J 
Gastroenterol 20 (2014): 9600-9610. 

133.	Kim, Kim, Lee, et al. Effect of Red, Processed, and White 
Meat Consumption on the Risk of Gastric Cancer: An 
Overall and Dose–Response Meta-Analysis. Nutrients 
11 (2019): 826. 

134.	Ferro A, Rosato V, Rota M, et al. Meat intake and risk 
of gastric cancer in the Stomach cancer Pooling (StoP) 
project. Int J Cancer 147 (2020): 45-55. 

135.	Shikata K, Kiyohara Y, Kubo M, et al. A prospective 
study of dietary salt intake and gastric cancer incidence 
in a defined Japanese population: The Hisayama study. 
Int J Cancer 119 (2006): 196-201. 

136.	Tsugane S. Salt, salted food intake, and risk of gastric 
cancer: Epidemiologic evidence. Cancer Sci 96 (2005): 
1-6. 

137.	Balakrishnan M, George R, Sharma A, et al. Changing 
Trends in Stomach Cancer Throughout the World. Curr 
Gastroenterol Rep 19 (2017): 36. 

138.	Wang C, Weber A, Graham DY. Age, Period, and 
Cohort Effects on Gastric Cancer Mortality. Dig Dis Sci 
60 (2015): 514-523. 

139.	Jarosz M. Impact of diet on long-term decline in gastric 
cancer incidence in Poland. World J Gastroenterol 17 
(2011): 89. 

140.	Park B, Shin A, Park SK, et al. Ecological study for 
refrigerator use, salt, vegetable, and fruit intakes, and 
gastric cancer. Cancer Causes & Control 22 (2011): 
1497-1502. 

141.	Graham DY. History of Helicobacter pylori , duodenal 
ulcer, gastric ulcer and gastric cancer. World J 
Gastroenterol 20 (2014): 5191. 

142.	Clinton SK, Giovannucci EL, Hursting SD. The World 
Cancer Research Fund/American Institute for Cancer 
Research Third Expert Report on Diet, Nutrition, 
Physical Activity, and Cancer: Impact and Future 
Directions. J Nutr 150 (2020): 663-671. 

143.	Hoang BV, Lee J, Choi IJ, et al. Effect of dietary vitamin 

C on gastric cancer risk in the Korean population. World 
J Gastroenterol 22 (2016): 6257. 

144.	Cai L. Risk factors for the gastric cardia cancer: a case-
control study in Fujian Province. World J Gastroenterol 
9 (2003): 214. 

145.	Jakszyn P, Agudo A, Berenguer A, et al. Intake and food 
sources of nitrites and N-nitrosodimethylamine in Spain. 
Public Health Nutr 9 (2006): 785-791. 

146.	Tricker AR, Preussmann R. Carcinogenic N-nitrosamines 
in the diet: occurrence, formation, mechanisms and 
carcinogenic potential. Mutation Research/Genetic 
Toxicology 259 (1991): 277-289. 

147.	Song P, Wu L, Guan W. Dietary Nitrates, Nitrites, and 
Nitrosamines Intake and the Risk of Gastric Cancer: A 
Meta-Analysis. Nutrients 7 (2015): 9872-9895. 

148.	Kawakubo M, Ito Y, Okimura Y, et al. Natural 
Antibiotic Function of a Human Gastric Mucin Against 
Helicobacter pylori Infection. Science (1979) 305 
(2004): 1003-1006. 

149.	Kato S, Tsukamoto T, Mizoshita T, et al. High salt 
diets dose‐dependently promote gastric chemical 
carcinogenesis in Helicobacter pylori ‐infected 
Mongolian gerbils associated with a shift in mucin 
production from glandular to surface mucous cells. Int J 
Cancer 119 (2006): 1558-1566. 

150.	Tsugane S, Tsuda M, Gey F, et al. Cross-sectional study 
with multiple measurements of biological markers for 
assessing stomach cancer risks at the population level. 
Environ Health Perspect 98 (1992): 207-210. 

151.	Joossens J V, Hill Mj, Elliott P, et al. Dietary Salt, 
Nitrate and Stomach Cancer Mortality in 24 Countries. 
Int J Epidemiol 25 (1996): 494-504. 

152.	Gaddy JA, Radin JN, Loh JT, et al. High Dietary Salt 
Intake Exacerbates Helicobacter pylori-Induced Gastric 
Carcinogenesis. Infect Immun 81 (2013): 2258-2267. 

153.	He FJ, MacGregor GA. Reducing Population Salt Intake 
Worldwide: From Evidence to Implementation. Prog 
Cardiovasc Dis 52 (2010): 363-382. 

154.	Wroblewski LE, Peek Jr RM. Clinical Pathogenesis, 
Molecular Mechanisms of Gastric Cancer Development 
(2023): 25-52. 

155.	Cappuccio FP, Capewell S, Lincoln P, et al. Policy 
options to reduce population salt intake. BMJ 343 
(2011): 4995-4995. 

156.	Kwong EJL, Whiting S, Bunge AC, et al. Population-
level salt intake in the WHO European Region in 2022: 
a systematic review. Public Health Nutr 26 (2023): 6-19. 



Sebesta C, et al., J Cancer Sci Clin Ther 2024
DOI:10.26502/jcsct.5079252

Citation:	Christian Sebesta, Christian Günther Sebesta, Marie Christine Sebesta, Martin Köcher, Kirsten Müllner- Ammer, Jakob Zottl. How the 
Fight against Stomach Cancer can be won. Journal of Cancer Science and Clinical Therapeutics. 8 (2024): 295-309.

Volume 8 • Issue 4 309 

157.	World Health Organization. Accelerating salt reduction 
in Europe: a country support package to reduce 
population salt intake in the WHO European Region. 
Geneva: World Health Organization (2020). 

158.	Duell EJ, Travier N, Lujan-Barroso L, et al. Alcohol 
consumption and gastric cancer risk in the European 
Prospective Investigation into Cancer and Nutrition 
(EPIC) cohort. Am J Clin Nutr 94 (2011): 1266-1275. 

159.	Moy KA, Fan Y, Wang R, et al. Alcohol and Tobacco 
Use in Relation to Gastric Cancer: A Prospective Study 
of Men in Shanghai, China. Cancer Epidemiology, 
Biomarkers & Prevention 19 (2010): 2287-2297. 

160.	Ladeiras-Lopes R, Pereira AK, Nogueira A, et al. 
Smoking and gastric cancer: systematic review and 
meta-analysis of cohort studies. Cancer Causes & 
Control 19 (2008): 689-701. 

161.	González CA, Pera G, Agudo A, et al. Smoking and 
the risk of gastric cancer in the European Prospective 
Investigation Into Cancer and Nutrition (EPIC). Int J 
Cancer 107 (2003): 629-634. 

162.	Smyth EC, Capanu M, Janjigian YY, et al. Tobacco Use 
Is Associated with Increased Recurrence and Death from 
Gastric Cancer. Ann Surg Oncol 19 (2012): 2088-2094. 

163.	Eurostat. Smoking of tobacco products by sex, age and 
educational attainment level (2024). 

164.	European Commission (2020) Special Eurobarometer 

Report 506. Attitudes of Europeans towards tobacco and 
electronic cigarettes (2024). 

165.	European Commission (2010) Special Eurobarometer 
Report 332. Tobacco (2024). 

166.	Feliu A, Filippidis FT, Joossens L, et al. Impact of 
tobacco control policies on smoking prevalence and 
quit ratios in 27 European Union countries from 2006 to 
2014. Tob Control  (2018): 054119.

167.	Been J V, Laverty AA, Tsampi A, et al. European 
progress in working towards a tobacco-free generation. 
Eur J Pediatr 180 (2021): 3423-3431. 

168.	World Health Organization (2018) WHO Framework 
Convention on Tobacco Control (2024). 

169.	European Parliament, Council of the European Union 
Directive 2014/40/EU of the European Parliament and 
of the Council of 3 April 2014 on the approximation 
of the laws, regulations and administrative provisions 
of the Member States concerning the manufacture, 
presentation and sale of tobacco and related products 
and repealing Directive 2001/37/EC. Official Journal of 
the European Union 127 (2014): 1-38. 

170.	World Health Organization (2019) WHO report on the 
global tobacco epidemic 2019: offer help to quit tobacco 
use (2024). 

171.	Joossens L, Raw M. The Tobacco Control Scale: a 
new scale to measure country activity. Tob Control 15 
(2006): 247-253.


	Title
	Abstract
	Keywords
	Introduction
	Epidemiology  
	Prognosis
	Tumour related prognostic factors 
	Patient related prognostic factors 

	Therapy Options  
	Surgical Treatment 
	Chemotherapy 
	Chemoradiotherapy 
	Targeted Therapies 

	Reasons for the Decline in Incidence of Gastric Cancer in Europe  
	Decline of Helicobacter pylori- Infection  
	Dietary related factors  
	Relationship between salt intake and virulence of  H. pylori  
	Tobacco smoking and drinking 

	Summary
	Conclusion 
	Abbreventions  
	Conflict of interest  
	References 

