Chapter 3.3.

Gastric cancer prevention research in the USA
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Summary

e Inthe USA, the burden of gastric cancer is low, but there are well-documented

racial/ethnic and socioeconomic disparities, particularly in mortality.

e The epidemiological pattern of gastric cancer in the USA is evolving, with

increasing incidence in young people, particularly in women.

e The USA has not implemented any gastric cancer prevention programmes
targeting identifiable high-risk populations. However, upcoming management
recommendations by professional medical societies may help to guide future

research efforts and public health policies.

e The intramural programme of the United States National Cancer Institute has a
research portfolio on gastric cancer that informs biological concepts, clinical

practice, and public health policy.

3.3.1 Introduction

In the USA, the estimated number of new cases of gastric cancer in 2024 was about
27 000, and the overall 5-year relative survival for the period 2014-2020 was 36.4%
[1]. These poor outcomes reflect the generally late stage of diagnosis of this
preventable and curable cancer type. The lack of preventive strategies in the USA
represents a major health-care disparity, because gastric cancer disproportionately
occurs in minoritized communities and immigrant groups in the USA, such as Asian
Americans, Hispanic Americans, Black Americans, and American Indian and Alaska

Native people.

The epidemiological pattern of gastric cancer in the USA is evolving. According to
data from the United States National Cancer Institute (NCI) Surveillance,
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Epidemiology, and End Results (SEER) Program and the North American
Association of Central Cancer Registries, the incidence of non-cardia gastric cancer
is increasing in young non-Hispanic White people and Hispanic people, particularly
in women [2, 3]. Consistent with these observations, gastric cancer mortality
increased slightly or was stable in individuals younger than 50 years in Hispanic
Americans and people from some Latin American countries [4]. The age-adjusted
rates of total new gastric cancers in the USA in 2017-2021 showed a statistically
significant increase, with an overall average annual percentage change of 1.98%
(95% confidence interval [Cl], 0.46-2.78%). The sex-specific average annual
percentage change was 3.27% (95% CI, 2.26—4.00%) for women and 0.74% (95%
Cl, -0.65% to 1.74%) for men [5]. These findings demonstrate the importance of

gastric cancer for public health in the USA.
3.3.2 Prevalence of H. pylori infection

The overall prevalence of H. pylori infection in the USA is estimated to be about 30—
40% [6]. However, there are subpopulations in the USA that have higher rates of H.

pylori infection. Some examples are given here.

¢ In a nested case—control study in Alaska Native people, 92% of the patients with
gastric cancer and 82% of the control group were seropositive for H. pylori
infection. A higher percentage of cases (95%) and controls (93%) were

seropositive for CagA [7].

e Tribal members from the Navajo Nation have higher rates of H. pylori infection
and gastric cancer. In a cross-sectional study, 57% of participants tested
positive for H. pylori, and 79% of those who tested positive were positive for the

cagA gene [8].

e A study evaluating the seroprevalence of H. pylori in the Hispanic community in
the USA demonstrated an overall seropositivity rate of 57%, with substantially
higher seropositivity rates in individuals who were not born in the USA and in

those living in lower socioeconomic conditions [9].

¢ In a retrospective study of United States veterans with H. pylori testing data from

1999-2018, non-Hispanic Black people had an H. pylori positivity rate of 40%,
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compared with 20% for non-Hispanic White people [10]. H. pylori infection was
diagnosed in 26% of all individuals tested.

e Arecent scoping review that combined data from 41 publications found that data
on population-based H. pylori seroprevalence are lacking in the USA [11]. The
H. pylori seroprevalence rates were highest in American Indian and Alaska
Native people, followed by the Hispanic and non-Hispanic groups. The
seroprevalence rates were lowest in the non-Hispanic White and Asian and
Pacific Islander groups. Differences in age and birth cohort patterns emerged

among racial/ethnic groups [11].
3.3.3 Gastric cancer prevention research

Attempts to increase the awareness of gastric cancer and to address both primary
and secondary prevention have been made by local grass-roots initiatives, mainly in
Alaska and in states with large immigrant populations, such as California, Florida,
New Jersey, and New York.

Gastric cancer symposium in Anchorage, Alaska

In July 2019, a multiagency work group hosted a symposium in Anchorage, Alaska,
that brought together internationally recognized experts and local leaders to evaluate
issues related to gastric cancer in the Alaska Native population [12]. The goal of this
symposium was to identify strategies to combat gastric cancer in the Alaska Native
population that are scientifically sound, logistically realistic, and culturally acceptable.
Key discussions included implementing clinical and community education, targeted
screening and surveillance within clinical practice, and basic science and
epidemiological investigations. The members of the scientific panel discussed the
high prevalence of H. pylori infection in the Alaska Native population and the need
for H. pylori treatment for people with a high-risk gastric pathology or a family history
of gastric cancer. The members of the community panel discussed the risk factors
for gastric cancer and noted the high prevalence in the Alaska Native population of
known risk factors, such as H. pylori infection, smoking, and consumption of salted
and smoked foods. The community panel thought that more information was needed
about the risks associated with the lack of running water in homes, exposure to
ground contaminants, and the use of ig’'mik, which is a homemade chew that is
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commonly used in some regions of Alaska and that mixes tobacco with fungus ash.
They also thought that additional education for communities was needed to increase
the understanding of gastric cancer, its risk factors, and the benefits of screening
[12].

2020 Gastric Cancer Summit at Stanford University

In March 2020, a summit was convened at Stanford University, in California, to bring
together various groups from across the country to propose a framework for gastric
cancer prevention that would be applicable to the USA, which has a population
composed of diverse racial/ethnic groups with differing risks of gastric cancer [13].
The result of this summit was a white paper, which provided expert consensus
statements that evolved from this summit [14]. The recommendations were as

follows.

e Testing for H. pylori should be performed in the following individuals, irrespective
of the presence of symptoms:

o individuals with a family history of gastric cancer in a first-degree relative;

o first-generation immigrants from regions with high prevalence of H. pylori

infection; and

o individuals belonging to racial/ethnic groups at increased risk of gastric
cancer (Black Americans, Alaskan Natives, American Indians, Asian

Americans, and Hispanic Americans).

e Allindividuals with a positive test result of active infection with H. pylori should

be offered treatment.
e Testing to confirm eradication should be performed after treatment.

e Endoscopic screening with biopsies should be offered beginning at age 50 years
to the following individuals:

o individuals with a family history of gastric cancer in a first-degree relative;

o first-generation immigrants from regions with high gastric cancer incidence;

and
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o individuals belonging to racial/ethnic groups at increased risk of gastric
cancer (Black Americans, Alaskan Natives, American Indians, Asian

Americans, and Hispanic Americans).

e |If gastric intestinal metaplasia or more severe pathology is identified, endoscopic
surveillance should be offered.

Additional Gastric Cancer Summits at Stanford University were held in November
2022 and November 2024 to continue the work of the initial summit. The progress
that had been made in health policy and research was presented. Substantial
progress has been reported, including additional societal guidelines addressing the
primary and secondary prevention of gastric cancer in the USA. A conference

summary of the November 2024 summit is currently being prepared for publication.
3.3.4 Existing guidelines from academic societies

Currently, there are no clear guidelines for gastric cancer prevention from any of the

gastroenterology or cancer societies in the USA.
Recommendations

In the USA, most first-line treatments for H. pylori are clarithromycin-based triple
therapy, with eradication rates of < 90% [15]. The low eradication rates are because
clarithromycin resistance rates are > 30% [16]. In 2024, the American College of
Gastroenterology updated its recommendations for H. pylori screening and treatment
specifically for the primary and secondary prevention of gastric cancer [17]. The
indications for an H. pylori screen-and-treat approach are as follows:

current or history of gastric premalignant conditions;

e current or history of early gastric cancer resection;

e current or prior history of gastric adenocarcinoma;

e patients with gastric adenomas or hyperplastic polyps;

¢ individuals with a first-degree relative with gastric cancer;

¢ individuals at increased risk of gastric cancer, including certain non-White

racial/ethnic groups, immigrants from regions or countries with high gastric
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cancer incidence, hereditary cancer syndromes associated with an increased
risk of gastric cancer;

e patients with autoimmune gastritis.

The American Society for Gastrointestinal Endoscopy recommendations [18],

published in 2015, suggest:

e screening and treating for H. pylori in racial and/or ethnic groups at high risk of

gastric cancer; and

e a screening oesophago-gastro-duodenoscopy (OGD) for gastric cancer to be
considered in new immigrants to the USA from regions or countries with a high
risk of gastric cancer, including South America, China, Japan, the Republic of
Korea, and the Russian Federation, especially if there is a family history of

gastric cancer in a first-degree relative [18].

However, these suggestions are not considered to be evidenced-based
guidelines, are not well publicized, and do not contain critical guidance on what
constitutes a screening OGD, which should include biopsies according to the Sydney
protocol. New guidelines and clinical recommendations for gastric cancer screening
are in preparation by the American Gastroenterological Association; however, they

are currently under review and have not been published.
Clinical studies

A 2024 study evaluated community-based testing for H. pylori infection in a large
immigrant, underserved (i.e. with limited access to services) population in South
Florida [19]. Although this was a relatively small study, it demonstrates the feasibility
of performing larger prospective studies evaluating the effectiveness of both primary
and secondary prevention strategies that are needed for the United States
Preventive Services Task Force and the gastroenterology societies to develop

stronger guidelines for gastric cancer prevention in the USA.

The Gastric Precancerous Conditions Study (GAPS; ClinicalTrials.gov ID,
NCT04191551), which is being performed at Stanford University, is a prospective
observational study with two overarching objectives: (i) to improve the non-invasive

identification of patients with gastric intestinal metaplasia, and (ii) to develop
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biological markers to predict the subset of intestinal metaplasia that will progress to
gastric cancer. Additional small pilot and feasibility studies for both primary and
secondary prevention strategies are currently being planned at various centres
throughout the USA, such as the City of Hope (Los Angeles, California), the
University of Southern California, and Kaiser Permanente (California). The City of
Hope has recently started a prospective pilot study called the Our Stomach Health
Project. This is a prospective study to evaluate the feasibility of a cancer screening
programme to assess the risk of gastric cancer in Asian Americans, Hispanic
Americans, and Black Americans. Eventually, prospective, large, multicentre,
federally funded studies will be needed to provide the level of evidence required to
make substantial recommendations to implement in guidelines for gastric cancer

prevention in the USA.

3.3.5 Current and planned research projects for gastric cancer prevention: the

NCI perspective

The Division of Cancer Epidemiology and Genetics (DCEG) at the NCI is part of the
intramural programme of the United States National Institutes of Health (NIH) and is
a global research leader in cancer epidemiology. The DCEG’s research portfolio
informs biological concepts, clinical practice, and public health policy. DCEG
investigators conduct transdisciplinary research that focuses mainly on risk factors
for cancer and involves extensive collaborations within the NCI, within the NIH, and
with national and international institutions. (This section does not include any
research projects funded by the extramural programme of the NCI and other NIH

centres; information on those projects can be found at https://reporter.nih.gov/.)

Given that a substantial proportion of gastric cancer cases and deaths can be
avoided, DCEG investigators and other experts have proposed a strategic
framework to achieve effective prevention and control of gastric cancer in the
Americas [20]. This strategic framework can be used as a resource for making
decisions on public policy and developing funding priorities.

For the fiscal year 2022, the NCI’s financial commitment to gastric cancer
research, for both the intramural and extramural programmes, was US$ 16 million
[21]. However, the NCI is committed to advancing this research agenda and has

taken some actions to guide it. In December 2021, the NCI convened the Clinical
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Trials and Translational Research Advisory Committee (CTAC) ad hoc Gastric and
Esophageal Cancers Working Group to advise on translational research strategies to
most effectively advance this field. The working group report highlighted the
importance of developing precision approaches for the prevention, screening,
detection, surveillance, and treatment of gastric and oesophageal cancers [22]. In
May 2024, the NCI hosted the first Think Tank on Advancing Gastric Cancer
Prevention, a forum to enable a multidisciplinary group of gastric cancer experts to
review the state of the science and to collaboratively identify the critical gaps in
knowledge. This international meeting was organized to provide specific clinical and
translational prevention strategies that will be practicable for use in the high-risk
populations in the USA and in other countries with a low or moderate risk of gastric

cancer.

In addition to the descriptive work on trends in gastric cancer incidence and
mortality, the DCEG portfolio for gastric cancer research is wide-ranging. The
Nutrition Intervention Trial in Linxian, China, showed that nutritional interventions can
be effective in reducing gastric cancer mortality [23, 24], as did an independent

cancer incidence trial in Shandong Province, China [25].

This section summarizes the recent activities of DCEG investigators in gastric
cancer, with a particular focus on H. pylori and studies that have potential

translational applications, including the creation of new resources.
Helicobacter pylori Genome Project

DCEG investigators, in collaboration with an international, multidisciplinary team,
created an international biobank of clinically annotated genetic and epigenetic
variations of H. pylori. The Helicobacter pylori Genome Project Research Network
has quantified, with great resolution, the different inferred ancestral sources of H.
pylori subpopulations and the recent and ongoing admixture among subpopulations
[26]. Analyses currently under way are comparing strains from patients with different
types of gastric disease to identify genetic and epigenetic bacterial features that
determine human pathogenicity. Other studies are addressing antibiotic resistance,
among other topics. This publicly available worldwide collection of complete
genomes and epigenomes with high-quality metadata will become a major asset for

H. pylori genomics and gastric cancer research.

115



Golestan Cohort Study

In 2004, researchers at the Digestive Disease Research Institute and Tehran
University of Medical Sciences, IARC, and the NCI launched the Golestan Cohort
Study. This 50 000-person prospective cohort study recruited a large fraction of the
eligible population in Golestan Province in the Islamic Republic of Iran. Historically,
the people of this region had high rates of oesophageal squamous cell carcinoma
(OSCC). The population in this region has several distinctive lifestyle features,
including a substantial fraction of the elderly population using opium, frequent
consumption of very hot tea, and limited diversity in the diet. The study was designed
principally to examine the etiology of OSCC, but Golestan Province also has high
rates of gastric adenocarcinoma. Although rates of OSCC are decreasing in the
population, gastric cancer remains a substantial public health problem and rates
have been stable over the past two decades [27]. As in the populations with a high
incidence of OSCC in central China, the population in Golestan Province has a high
fraction of cardia gastric cancer, with a ratio of 1:1 with non-cardia gastric cancer.
Cardia gastric cancer is often incorrectly thought of as a disease that occurs most
frequently in White men in high-income, industrialized countries, but in fact most
cardia gastric cancers occur in rural populations in Asia [28]. Previous H. pylori
studies in north-eastern Islamic Republic of Iran have shown that infection with H.
pylori is nearly universal in the population aged > 40 years and that most people
have CagA-positive strains [29]. This study confirmed the direct association between
H. pylori infection and the risk of both gastric cardia and non-cardia adenocarcinoma.
Recently, the NCI, along with external collaborators, measured H. pylori antibodies,
serum pepsinogens, and trefoil factor 3 concentrations in a large nested case—
control study of gastric cancer in this cohort, to facilitate studies of other etiological
and protective exposures. In addition to H. pylori, studies in this cohort have
examined the relationship between gastric cancer risk and oral health [30], opium
use [31], indoor air pollution [32], water source [33], diet [34, 35], and blood group
[36].

Genetic susceptibility to gastric carcinogenesis

Genome-wide association studies of gastric cancer in populations with East Asian
[37, 38] and European [39] ancestry, led by DCEG investigators and others, have
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identified susceptibility variants for gastric carcinogenesis. However, studies in
Hispanic and Latino people have been quite limited. DCEG investigators are leading
a genome-wide association study in Hispanic and Latino people, with about 3500
cases and about 4500 controls from North, Central, and South America. In
collaboration with intramural and extramural experts, a multi-ancestry analysis (i.e.
meta-analysis and polygenic risk score) is planned, to better define the underlying
architecture of genetic susceptibility to gastric cancer and to generate a more useful

polygenic risk score for screening.
Gastric Cancer Precursor Lesions study

Studies of premalignant lesions may provide insights into cancer etiology and inform
risk stratification. In 2017, investigators at the DCEG and the Pontificia Universidad
Catdlica de Chile launched the Gastric Cancer Precursor Lesions (GCPL) study.
This is a multidisciplinary project, based in Chile, to evaluate risk factors for intestinal
metaplasia, a precancerous change of the mucosa of the stomach with intestinal
epithelium that confers an increased risk of gastric cancer. Patients with intestinal
metaplasia may benefit from endoscopic surveillance to enable diagnosis of cancer
at an earlier stage. Therefore, potential non-invasive markers of intestinal metaplasia
are being evaluated. A better understanding of the etiology of premalignant lesions
may inform future efforts for gastric cancer prevention and control in the USA and
globally. The GCPL study is evaluating risk factors that have been insufficiently
studied, such as H. pylori genomics and non-H. pylori gastric microbiota and
parasitic infections. The study is also evaluating potential non-invasive screening

markers, including pepsinogens and polygenic risk scores.
Upper Gastrointestinal Cancer Studies in Shanxi Province, China

The Upper Gastrointestinal Cancer Studies in Shanxi Province, China, were started
in 1985 to look for major susceptibility genes for upper gastrointestinal cancers and
to identify the genetic changes associated with their development [40]. These studies
have provided most of the biological materials and data for the DCEG’s genome-
wide association studies of OSCC and cardia and non-cardia gastric cancer in Asian
people. Evaluation of somatic and germline molecular markers (including
assessment of gene—environment interactions) in malignant and premalignant

tissues is in progress.
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3.3.6 Addressing gaps in health policy

The lack of national screening guidelines prompted participants of the 2020 Gastric
Cancer Summit at Stanford University to write a white paper with recommendations
for the primary and secondary prevention of gastric cancer in the USA [14] (see
Section 3.3.3). In April 2022, these recommendations were submitted to the United
States Preventive Services Task Force, which is responsible for producing all the
national screening guidelines that health insurance companies are required to fully
cover in health insurance policies for people living in the USA. In 2022, the
recommendation for primary prevention by testing for H. pylori infection did not move

into the final research plan stage and evidence review.

An additional important pathway to changing health policy and practice in the
USA is to establish guidelines through the national medical societies, such as the
American  Gastroenterological  Association, the American College of
Gastroenterology, and the American Society for Gastrointestinal Endoscopy. These
three societies are all actively considering updating guidelines for both primary and
secondary prevention of gastric cancer as a result of recent national efforts, such as
the Gastric Cancer Summit at Stanford University, the NCI's Think Tank on
Advancing Gastric Cancer Prevention, and other gastric cancer-specific forums. The
lack of evidence for prevention strategies in the USA is the primary reason that the

country does not have meaningful guidelines for gastric cancer prevention.

Several non-profit organizations in the USA are dedicated to educating and
influencing policy-makers at the federal, state, and local government levels about
gastric cancer. These organizations include No Stomach for Cancer [41], the Gastric
Cancer Foundation [42], and the Debbie’s Dream Foundation [43]. These
organizations focus on raising awareness of gastric cancer, lobbying government
policy-makers to increase funding for gastric cancer research, and supporting

patients and families affected by gastric cancer.
3.3.7 Conclusions and future directions

Gastric cancer remains a leading cause of mortality among certain racial, ethnic, and
immigrant groups in the USA, but there are no structured national strategies for its

prevention. In the USA, gastric cancer is slowly gaining attention as a preventable
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disease, and the clinical societies are actively updating prevention guidelines.
Community education would be an effective and feasible public health strategy to
enhance knowledge and awareness of this lethal disease. Demonstrative studies on
implementation of primary and secondary prevention strategies for gastric cancer in
various high-risk populations are needed to inform public health policy and health-

care delivery.
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