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Overview

• Worldwide incidence and mortality of gastric cancer - 2018 
update

• Risk factors for gastric cancer
• Clinical presentation of gastric cancer



Gastric Cancer in 2018: Global Incidence

5th most common cancer

1 million new cases in 2018

GLOBOCAN 2018. Bray et al. CA Cancer J Clin 2018. 



Gastric Cancer in 2018: Global Incidence

GLOBOCAN 2018. Bray et al. CA Cancer J Clin 2018. 

Highest incidence in:

• Eastern Asia 

eg. Mongolia, Japan, 
Korea (highest rates 
worldwide)

• Eastern Europe

• South America



Gastric Cancer in 2018: Worldwide Mortality

3rd leading cause of 
cancer death

783,000 deaths in 2018
(1 in every 12 deaths 

globally)

GLOBOCAN 2018. Bray et al. CA Cancer J Clin 2018. 



Gastric Cancer in 2018: Worldwide Mortality

GLOBOCAN 2018. Bray et al. CA Cancer J Clin 2018. 

Highest mortality rates in 
Eastern Asia:

15.9 per 100,000



Trends in Incidences of Gastric Cancer

• Global rates are declining

GLOBOCAN 2012 (IARC) 



Causes of reduction in incidences and mortality

• Reduction in H.pylori infection 

• Improved food preservation practices 
• Refrigeration
• Increased consumption of fresh fruit and vegetables
• Reduced consumption of salt-preserved foods

• Early cancer detection

• Advances in surgery and systemic therapy



Cardia gastric cancer 
• A major exception to the decreasing trends is that cardia GC (and GEJ 

cancers) has remained stable or increased in Western countries. 

Corley. JNCI. 2004

Due to increased 
obesity, GERD (Barrett’s 
esophagus) in high 
income countries



Gastric Cancer: Cardia vs. Noncardia

Although they often are reported as a single entity, gastric cancers can 
generally be classified into 2 topographical categories:

• Cardia GC (arising in the area adjoining the esophageal-gastric junction)

• Non-cardia GC 

Corley. JNCI. 2004



Risk factors for gastric cardia and noncardia cancers

Cardia
Age

Male sex (5-fold)

Smoking

Race (White)

Family history

Low physical activity

Fiber intake

Radiation

-

-

-

-

Obesity

GERD

Noncardia
Age

Male sex (2-fold)

Smoking

Race (Asians/Pacific Islanders, Blacks, Hispanics)

Family history

Low physical activity

Fiber intake

Radiation

H. pylori

Low socioeconomic status

High intake of salty and smoked food

Low consumption of fruits / vegetables

-

-

Karimi et al. Cancer Epidemiol Biomarkers Prev. 2014



Risk factors for cardia GC

Risk Factor Odds Ratio Prevalence References

Smoking 1.5 - 2.5 49 - 71% Moy 2010, Sjodahl 2006, Gonzalez 2003 

Obesity 1.6 - 2.61 NR Yang 2009 



Risk factors for noncardia GC

Risk Factor Odds Ratio Prevalence References

Alcohol 1.4 - 1.5 24 - 43% Moy 2010, Li 2011 

Male 1.5 - 2.0 49% Annemarie 2008, SCR 2002-2006 

High intake of salt, salt-
preserved food 

1.5 - 1.7 - Brandt 2003, Tsugane 2004 

Low socioeconomic status 1.6 24% Nagel 2007 

H. pylori infection 2.0 - 6.0 46 - 82% Cho 2010, Sasazuki 2006, Uemura 2001, 
Watabe 2005

Family hx of GC 2.5 - 5.1 9-16% Yatsuya 2004, Chen 2004 

Atrophic gastritis 6.0 - 25.0 24% Sipponen 1985, You 1993 

Intestinal metaplasia 6.4 - 12.8 67% Filipe 1994, Wu 1998 



Helicobacter pylori infection
• Discovered in 1982

• WHO IARC classified H. pylori as a group 1 or definite carcinogen.

Warren & Marshall, 
2005 Winners of the Nobel Prize in 

Medicine or Physiology

Wide geographical variation

H. pylori



Helicobacter pylori infection
• Gram negative bacteria

• Lives in the human stomach

• Colonizes the gastric mucosa and elicits both inflammatory and lifelong immune 
responses, including the release of various bacterial and host-dependent cytotoxic 
substances

• Does not usually produce symptoms

• Spreads through saliva and fecal material. 

• Globally, H. pylori infection affects 50%of the population, and prevalence increases with 
age. However, only 1-2% will develop GC in their lifetime.

• Average H. pylori prevalence is 35% in high-income countries and 85% in low-income 
countries.

• The highest prevalence is in Asia; in South Korea, infection reaches 90% at age 20 years.

World Cancer Research Fund/American Institute for Cancer Research. 
Continuous Update Project Expert Report 2018. Diet, nutrition, physical activity and stomach cancer.



Pathogenesis of gastric cancer
• H. pylori infection contributes to the pathogenesis of intestinal-type gastric cancer, along 

with other host and environmental factors 

• H. pylori-induced chronic inflammation precedes atrophic gastritis, intestinal metaplasia 
and gastric adenocarcinoma 

Tan P, Yeoh KG. Gastroenterology. 2015



Oncogenic effects of H. pylori

Ajani. Nat Rev Dis Primer. 2017

CagA is a major virulence factor of H. pylori.

It is injected into the cytoplasm of gastric 
epithelial cells upon microbial colonization.

Present in 50-70% of H. pylori strains.



Smoking
• Risk of gastric cancer is 1.5-2.5 higher in current and former smokers 

compared with never smokers.

• Is a risk factor for both cardia and noncardia GC.

• Risk is also increased for tobacco used orally.

• It is estimated that 11% of stomach cancer cases worldwide and over 17% 
of cases in Europe are attributable to tobacco use. 

• Risk decreases after 10-years of smoking cessation.

World Cancer Research Fund/American Institute for Cancer Research. Continuous Update Project Expert Report 2018. Diet, 
nutrition, physical activity and stomach cancer.  Tredaniel J, et al. Int J Cancer. 1997.



Salt and salt-preserved food
• Meta-analysis: Higher intake of salt increases risk of gastric cancer by 22%.1

• Other analysis (figure): 70% increased risk of stomach cancer for the highest compared 
with the lowest level of intake of salted foods (RR = 1.70 (95% CI 1.18–2.45), I² = 50%, n= 
635.2

11Ge et al. Gasteoenterol Res Pract, 2012. 2 CUP Stomach SLR 2015 .

• Salt may cause direct 
damage to the gastric 
mucosa resulting in 
gastritis and proliferative 
changes.

• A potential synergistic 
effect of salt and H. pylori
has also been described. 



EBV infection
• 5-10% of gastric cancers worldwide are associated with EBV.

• Mechanism: 
• DNA methylation of the promoter region of various cancer-associated genes, which 

silences the expression of these genes.

• Distinct clinicopathologic characteristics:
• male predominance
• preferential location in the gastric cardia or postsurgical gastric stump,
• lymphocytic infiltration
• lower frequency of LN metastasis
• perhaps a more favorable prognosis
• diffuse type of histology in most

Takada. Mol Pathol. 2000; Kusano, Cancer, 2006. 



Genetic risk factors
• 10% of gastric cancers show familial aggregation.

• Truly hereditary (familial) gastric cancer accounts for 1 to 3% of the global burden of 
gastric cancer. 

• Eg. Hereditary diffuse gastric cancer (HDGC)
• Highly invasive diffuse-type tumor, late presentation, poor prognosis.
• Germline mutations in the CDH1 gene, which encodes the cell adhesion protein E-

cadherin
• Elevated risk of lobular breast cancer and possibly colorectal cancer
• Penetrance of CDH1 gene mutation is high, estimated risk of >80%
• Median age of diagnosis: 38 years

• Other germline mutations: mismatch repair genes (Lynch II syndrome), STK11 (Peutz–
Jeghers syndrome), BRCA1, BRCA2, TP53 (Li–Fraumeni syndrome), APC (familial 
adenomatous polyposis) and, rarely, MYH (MYH-associated polyposis) are also 
predisposed to developing GC.



Familial Gastric Cancer Syndrome



Other risk factors

Obesity
Alcohol

Smoked food
Processed 

meat

Fruits

World Cancer Research Fund/American Institute for 
Cancer Research. 
Continuous Update Project Expert Report 2018. Diet, 
nutrition, physical activity and stomach cancer.



Molecular subtypes of gastric cancer

TCGA. Nature. 2014

Molecular classification 
defines four major genomic 
subtypes of gastric cancer.

Serves as an adjunct to 
histopathology and a guide 
to targeted therapy.



Molecular subtypes of GE junction adenocarcinoma

TCGA. Nature. 2017

GEJ adenocarcinoma is 
molecularly more similar to 
gastric cancer than ESCC.



Molecular characteristics and clinical phenotype

Ajani. Nat Rev Dis Primer. 2017



Molecular characteristics, clinical phenotype 
and treatment

Ajani. Nat Rev Dis Primer. 2017

On May 23, 2017, FDA grants accelerated approval to 
pembrolizumab for MSI-H or dMMR solid tumors.

This is the FDA’s first tissue/site-agnostic approval.

ORR: 39.6%



Clinical presentation of gastric cancer

Symptom Percentage (%)

Weight loss 62

Abdominal pain 52

Nausea 34

Dysphagia 26

Melena 20

Early-satiety 18

Ulcer-type pain 17

Adapted from Wanebo, HJ, Kennedy, BJ, Chmiel, J, et al, Ann Surg 1993; 218:583.

Presenting symptoms of gastric cancer in 18,363 patients:

Common presenting 
symptoms for GEJ tumors:
• Dysphagia
• Weight loss
• Worsening dyspepsia



Examination findings for gastric cancer
• Left supraclavicular adenopathy (Virchow's node)

• Periumbilical nodule (Sister Mary Joseph's node)

• Left axillary node (Irish node)

• Enlarged ovary (Krukenberg's tumor)

• Mass in the cul-de-sac on rectal examination (Blumer's shelf) 

• Ascites

• Hepatomegaly

• Jaundice

• Paraneoplastic manifestations



Conclusions

• Global incidence and mortality from gastric cancer is decreasing. 

• H. pylori infection is an important cause of gastric cancer. 

• Epidemiology of gastric cancer reflects changing risk factors over time and 
in the environment.

• Molecular heterogeneity as a result of diverse etiology has an impact on 
clinical phenotype and potential choice of therapy.  
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