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Introduction

Worldwide, stomach or gastric cancer is the third leading 
cause of cancer death, with the highest rates reported in East Asia, 
South America and Eastern Europe [1]. The overall 5-year relative 
survival rate for stomach cancer, which was 14.3% in 1975, rose 
to 32.0% by 2010-2016. During that period, the 5-year relative 
survival rate by stage at diagnosis was 69.5% for localized disease, 
32.0% for regional disease, and 5.5% for distant disease [2]. 

There are several types of cancers arising from the stomach. 
The majority (about 90%) of stomach cancers belong to the 
group of adenocarcinomas, which originate from the glands 
of the gastric mucosa [3]. They are the focus of this article. 
Besides adenocarcinomas, other types of cancers may arise 
from lymphoid tissue and muscles of the stomach. For example, 
mucosa-associated lymphoid tissue lymphomas are derived from 
gastric lymphoid tissues, and leiomyosarcomas originate from the 
muscles below the mucosa [3], but they will not be considered in 
this article.

Gastric ulcer disease and gastric cancer have etiologic factors 
in common. A likely cause of both is atrophic gastritis induced by 
Helicobacter pylori (H. pylori) [4]. While H. pylori is commonly  

 
implicated in the pathogenesis of benign ulceration [5], the risk of 
malignant change in gastric ulcer has long been recognized [6]. In 
the literature, the rate of malignancy in endoscopically diagnosed 
gastric ulcers varies considerably, ranging from 2.4 %– 21% [7,8]. 
Both gastric and duodenal ulcers are more associated with non‐
cardia gastric cancer than with cardia cancer [9]. 

Early symptoms of gastric cancer resemble those of chronic 
gastritis, including dyspepsia, dysphagia, and nausea. As a result, 
the cancer is often diagnosed at advanced stages when clinical 
manifestations such as weight loss, anorexia, altered bowel 
habits, anemia, and hemorrhage trigger diagnostic evaluation 
[10]. Radical surgery represents the standard form of therapy 
that has curative intent. However, the incidences of local failure 
in the tumor bed and regional lymph nodes, and distant failures 
via hematogenous or peritoneal routes, remain high [11]. As such, 
comprehensive staging and evaluation with a multidisciplinary 
team to determine roles of neoadjuvant, perioperative, and 
adjuvant combination chemotherapy, surgery, and external-beam 
radiation therapies is current standard of care [11]. Unfortunately, 
more than half of radically resected gastric cancer patients 
relapse locally or with distant metastases or receive the diagnosis 
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of gastric cancer when the tumor is disseminated; therefore, 
median survival rarely exceeds 12 months, and in metastatic 
setting, 5-year survival is less than 10% [12]. Given that standard 
treatment is not very efficacious, the emphasis needs to be on 
prevention.

Epidemiology

Gastric adenocarcinomas can be classified into two major 
types: intestinal type and diffuse type. The intestinal type of 
gastric cancer is associated with Helicobacter pylori infection with 
gastric intestinal metaplasia and atrophy, whereas the diffuse type 
of gastric cancer originates from pangastritis without atrophy. 
According to the different anatomic sites, gastric adenocarcinomas 
are divided into cardia and non-cardia gastric cancers [13]. Most 
gastric cancers are non-cardia cancers. However, the incidence 
of cardia gastric cancers has been increasing since the 1970s 
[14]. Gastric cancer is a genetically heterogeneous tumor with 
multifactorial etiologies, associated with many environmental 
and genetic risk factors. Among these, inherited genetic factors, H. 
pylori infection, dietary factors and lifestyle factors are strongly 
linked to gastric cancer [15,16].

Dietary factors have an important impact on gastric 
carcinogenesis, especially in case of the intestinal type of gastric 
adenocarcinoma. Healthy dietary habits, that is, high intake of 
fresh fruits and vegetables, a Mediterranean diet, a low-sodium 
diet, avoiding salt-preserved food, red and high cured meat, 
sensible alcohol drinking, and maintaining a proper weight are all 
associated with a decreased risk of gastric cancer [17,18]. 

According to one study, vegetarians have a 63% reduced risk 
of stomach cancer [19]. In a study of Seventh-day Adventists, a 
religion which encourages vegetarianism along with healthy 
lifestyles, a 56% reduction in mortality from stomach cancer was 
noted and attributed to vegetarian diets [20]. 

In a study of the Mediterranean diet, a high consumption of 
legumes, vegetables and low consumption of meat were strongly 
associated with a lower risk of gastric cancer [21]. A meta study 
showed that while whole grains reduced the risk of gastric cancer, 
refined grains increased it [22]. Several studies have reported the 
protective role of allium vegetables (onion) in gastric cancer [23-
25]. 

Higher intake of nutrients found primarily in plant-based 
foods was associated with a reduced risk of adenocarcinomas 
of the gastric cardia, whereas higher intake of nutrients found 
primarily in foods of animal origin was associated with an 
increased risk [26]. A systematic review and meta-analysis found 
a two-fold difference in gastric cancer risk among those eating a 
healthy diet with high fruit and vegetable content to those eating 
a Western diet high in meat, fats and starches [27]. Processed 
and red meat intake have been associated with increased gastric 
cancer risk [27]. Analysis of current data substantially confirm the 
significant increased risk of developing gastric cancer due to high 
intake of processed meat and saturated fat [23,28]. A prospective 

investigation into a cancer and nutrition study reported a 
significant increase of non-cardia cancer risk associated with 
intake of total meat, red meat, and processed meat [24].

The impact of meat consumption may be partially mediated 
by the food preservative nitrites used in processed meats 
[27,29]. Dietary nitrite was associated with 65% increased risk 
of noncardia gastric cancer [26]. In contrast, plant sources of 
nitrates are not associated with increased gastric cancer risk [29]. 

Results from several studies suggested that a diet rich in 
vitamin C was protective, whereas a diet high in salt might increase 
the risk of stomach [30-33] Sources of vitamin C include fresh 
foods, such as green and yellow vegetables, fruit and other fresh 
foods, while salt ingestion is from processed, pickled, preserved, 
salted foods, and also seasoning [34]. 

Cigarette smoking is also a modifiable risk factor for gastric 
cancer [35]. However, plant foods may provide some protection 
for those who are unable to give up cigarettes. A case-control 
study found that there was an inverse relationship between the 
consumption of fruits and gastric cancer in male smokers [36]. 

Pathophysiology

There is consistent evidence that Helicobacter pylori (H. 
pylori) infection of the stomach is strongly associated with both 
the initiation and promotion of carcinoma of the gastric body and 
antrum and of gastric lymphoma [37-39]. The exact modes and 
routes of transmission of Helicobacter pylori (H. pylori) infection 
remain unproven. Studies showed that H. pylori bacteria can 
spread directly from one person to the other, or indirectly from 
an infected person to the environment. Presently, interpersonal 
pathways are more probable than environmental exposure routes. 
Person to person transmission can be mainly fecal-oral or oral-
oral. In the last 30 years, many authors have investigated the main 
potential sources of H. pylori infections, vectors and risk factors 
for both fecal-oral and oral-oral routes of transmission, eating of 
contaminated food, drinking of contaminated water, and exposure 
to animals. They have tried to isolate H. pylori from feces, saliva, 
dental plaque. These aspects are the basis for the effective 
prevention of both H. pylori acquisition and the gastroduodenal 
pathology associated with it [40].

It is believed that dietary factors may contribute to the H. 
pylori infection [41] by providing noxious agents that contribute 
to H. pylori pathogenicity. Production of nitrosylating species 
plays a fundamental role in this regard. A study showed there 
was positive association between consumption of sausages and 
hamburgers with H. pylori infection [42], whereas there was a 
significant inverse relationship between onion consumption and 
H. pylori infection [42]. Adequate nutritional status, especially 
high consumption of fruits, vegetables, and vitamin C, appears 
to protect against the pathological consequences of H. pylori 
infection [43]. One study showed a trend for lower incidence of H 
pylori among vegetarians [44]. 
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An inverse association was reported between consumption of 
unsaturated fat and H. pylori with a significant dose dependency 
[45]. Ito et al. [46] in their Japanese study indicated that 
polyunsaturated fatty acids intake decreases the prevalence of 
atrophic gastritis. Diets high in polyunsaturated fatty acids may 
protect against duodenal ulcer, possibly through inhibiting the 
growth of H. pylori [47]. In their prospective trial, Castro et al. 
demonstrated the bacteriostatic activity of olive oil [48].

Knoops et al. [49,50] stressed the role of vitamin C as a 
chemopreventive factor in H. pylori gastric disorders. Vitamin 
C is highly concentrated in stomach mucosa and gastric juice 
and probably lowers the risk of gastric cancer and influences 
the course of H. pylori infection through several mechanisms 
[51,52]. It has a positive impact on the stimulation and activity of 
granulocytes, macrophages, and lymphocytes and the production 
of immunoglobulin. The direct inhibitory impact of this vitamin 
on the growth of H. pylori is now being examined. 

Jarosz et al. [41] showed that a four-week treatment of H. 
pylori infected patients with chronic gastritis with a high dose of 
vitamin C caused H. pylori eradication in 30% of cases. In those 
patients, a highly significant rise in gastric juice total vitamin C 
concentration was demonstrated, which persisted for at least four 
weeks after treatment. Ruiz et al. [53] found a causal association 
between H. pylori infection and low ascorbic acid levels in the 
gastric juice. Their findings supported two hypotheses that 
explain this phenomenon: increased oxidation and decreased 
secretion of ascorbic acid. 

Many fruits exhibit in vitro bacteriostatic activity against 
H. pylori. It is believed that the antibacterial activity of fruit 
extracts results from their content of phenolic derivatives [54]. 
Highbush blueberry extract exhibits in vitro activity reducing H. 
pylori adhesion to mucous, erythrocytes, and gastric epithelial 
cell culture. A study by Chatterjee et al. proved that raspberry, 
strawberry, blackberry, and bilberry extracts demonstrate potent 
bacteriostatic activity against clarithromycin-resistant H. pylori 
strains [55]. 

Zhang et al. conducted a prospective randomized double-
blinded trial involving 189 adults with H. pylori infection, who 
were drinking 250 ml of blueberry juice during a 90-day period. 
In 14.46% of patients, urea breath test was negative on the 35th 
day. This effect was maintained on the 90th day as well [56].

Sulforaphane, the highest concentrations of which (in the form 
of a precursor called glucoraphanin) are observed in broccolis and 
their sprouts, is one of the isothiocyanates inhibiting growth of 
H. pylori. Sulforaphane also exhibits in vitro bactericidal activity 
against H. pylori (MIC 2 µg/ml), including clarithromycin-resistant 
strains [57]. In the study by Yanaka et al. [58] asymptomatic 
patients with confirmed H. pylori infection were given broccoli 
sprout intake of 70 g/day (containing 420 µmol of glucoraphanin), 
resulting in a significant decrease of colonization intensity, which 
was assessed in urea breath test and H. pylori antigen stool test. 

This therapy was well tolerated, and no adverse effects associated 
with broccoli sprouts intake were reported.

Clinical considerations

There are challenges to treating gastric cancer. It’s often 
diagnosed at a late stage. The treatment of gastric cancer 
remains difficult, and the results are relatively discouraging. 
Pharmacological treatment of H. pylori infection is based on at 
least two antibiotics combined with a double dose of proton-pump 
inhibitor (PPI). The estimated efficacy of this therapy is 82% (triple 
regimen) to 92% (sequential therapy). New therapeutic regimens, 
containing fluoroquinolones (levofloxacin and moxifloxacin), 
exhibit high efficacy (85% and 90%, respectively) and good safety 
profile, but their use is limited by high costs [59]. The problem 
of eradication therapy is the abruptly increasing resistance of H. 
pylori to the most used antibiotics. Moreover, eradication therapy 
requires multiple-day complex drug administration and is 
associated with side effects, mainly gastrointestinal (e.g. diarrhea, 
nausea, and taste disturbances), which can lead to treatment 
discontinuation. In addition to antibiotic resistance, it is believed 
that lack of observance to doctor’s prescriptions is the main cause 
of eradication failure [60]. Therefore, prevention, which is always 
desirable, should be practiced. 

A whole foods plant-based diet high in fruits and vegetables, 
legumes and whole grains, will naturally include high levels of 
vitamin C, phenolic derivatives and sulforaphanes, which are 
shown to have bacteriostatic and bactericidal actions against H. 
Pylori. Avoiding processed and red meat will reduce the exposure 
to nitrites and lower salt intake. The value of the plant-based diet 
rises even further when we consider that it lowers the risk of 
prostate, breast and colorectal cancer [61-63]. 

Patient compliance on plant-based diets has been good in 
almost all studies. The degree of compliance has often been very 
high. For instance, one study obtained a 99% compliance [64]. In 
a 22-week study 94% of subjects on a vegan diet were compliant 
[65]. In a somewhat longer study, 84% of the participants in 
each group completed all 24 weeks [66]. In studies of patients 
placed on plant-based diets for coronary artery disease, high 
compliance has been noted even over several years. For instance, 
one study of patients placed on a plant-based diet showed 89% 
compliance for 3.7 years [67]. Compliance may be enhanced when 
the rationale for the treatment, and that the treatment is backed 
by research, is explained to the patient [68]. The doctor should 
prescribe the treatment by writing it down on a prescription form 
or other stationery with the physician’s name on it. This written 
prescription is not only valuable to the patient but can also be 
valuable in enlisting the support of family, friends and social 
contacts. 

The incidence of gastric cancer occurs mainly in older patients 
[69]. Many of these patients will be at risk for cardiovascular 
disease, type 2 diabetes and may already have or be at risk for 
other gastrointestinal pathologies such as gall stone disease, 
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diverticular disease, ulcerative colitis and Crohn’s disease. 
Fortunately, in addition to reducing the risk of gastric cancer, a 
plant-based diet can help prevent and treat these other diseases 
[70-75]. It’s important to titrate medications when starting a 
patient on a plant-based diet as the effect of the diet becomes 
evident. For instance, a plant-based diet is more effective in 
reducing glycated hemoglobin than Metformin [71], so a patient 
may be at risk of hypoglycemia if the medication is not titrated.

Discussion

Though the incidence of gastric cancer has diminished in the 
United States, there are still a number of cases and it still remains 
high in other countries especially in east Asia. Gastric cancer 
continues to have a very poor prognosis at the most common time 
of diagnosis. Prevention, always of prime importance, is even more 
so in the case of gastric cancer. A plant-based diet rich in fruits 
and vegetables can lower the risk of gastric cancer considerably. 
Smoking cessation would lower the risk even more, but even 
smokers can lower their risk of gastric cancer with a plant-based 
diet. While reducing consumption of alcohol and cigarettes are 
well established, fewer patients are aware of the impact of their 
dietary choices. It is important for the physician to explain how 
their food choices impact their risk of stomach cancer. The plant-
based diet has no adverse reactions and no contraindications. It 
can safely be used as an adjunct to pharmacotherapy. It is also 
very affordable.
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