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Summary

* Needs assessments are critical before implementing an H. pylori screen-and-treat
programme for gastric cancer prevention and should include an assessment of
recent local gastric cancer incidence and mortality rates (overall and for groups
within the population), the prevalence of H. pylori infection, government support and
commitment, the priorities of the population(s) targeted for intervention, and local

testing and treatment facilities.

e In areas with intermediate to high incidence of gastric cancer, a population-based H.

pylori screen-and-treat programme is recommended.

e In areas with lower incidence of gastric cancer, targeting H. pylori screen-and-treat
strategies to intermediate-risk and high-risk groups within selected administrative or

geographical units will often be the best option.

e Targeted H. pylori screen-and-treat programmes could also be considered for family
members of individuals with H. pylori infection or gastric cancer.

e Pilot studies, run before the implementation of a full programme, are crucial to
enable the local level of readiness to be assessed, on the basis of measures such
as screening participation rates, positivity rates, treatment adherence, and treatment
effectiveness. The results of the pilot study could be used to inform population
decision modelling to determine the resource requirements and cost—effectiveness

of the H. pylori screen-and-treat programme.

e Ongoing funding is required for H. pylori screen-and-treat programmes for gastric
cancer prevention, and additional infrastructure is required. Adequate organization

of the local testing and follow-up facilities for H. pylori screen-and-treat programmes
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is essential, and the facilities and equipment required will depend on the choice of

first-line screening test.

e Sound conclusions on the needs and readiness for implementing H. pylori screen-
and-treat strategies require evidence-based policy analyses that weigh the specific

costs and benefits for the target populations.
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Fig. 4.1. Visual abstract.

4.1 Introduction

This chapter discusses the key considerations for assessing the needs and readiness
for population-based H. pylori screen-and-treat strategies for gastric cancer prevention
and provides a checklist for these strategies. The focus of this chapter is on assessing
the readiness in the health-care system for the implementation of H. pylori screen-and-
treat strategies. Chapters 8 and 9 discuss monitoring and evaluating H. pylori screen-
and-treat strategies. Although H. pylori screen-and-treat strategies are considered here,
rather than direct screening for gastric cancer, the principles used in these strategies
correlate with the criteria outlined by Wilson and Jungner in Principles and practice of

screening for disease [1].

As an initial consideration, the expected costs and benefits of the strategies
proposed should be weighed against the alternative use of the available resources. Any
decisions reached should be informed by the best available scientific evidence on the
local epidemiology of H. pylori infection and its consequences, and the expected costs
and benefits of specific strategies, along with the prioritization of the available resources

according to the relevant social values. Because the expected costs and benefits, the
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available resources, and the priorities vary across population settings, the strategies

must be tailored to each local context.

In this chapter, the needs for implementing H. pylori screen-and-treat strategies are
discussed in Section 4.2, identifying the target population is discussed in Section 4.3,
and the readiness assessment is discussed in Section 4.4. Section 4.5 provides three
examples of H. pylori screen-and-treat programme readiness. Performing pilot studies
before the actual implementation of a strategy is crucial to enable the local level of
readiness to be assessed, on the basis of measures such as screening participation

rates, positivity rates, treatment adherence, and treatment effectiveness.

Box 4.1 summarizes the considerations to be made before H. pylori screen-and-treat

programmes are initiated.

Box 4.1. Considerations for an H. pylori screen-and-treat programme for

gastric cancer prevention

e |Is there a need for an H. pylori screen-and-treat approach as a primary

prevention strategy?
e Who should be targeted (the total population or specific high-risk groups)?
e The readiness assessment includes the following questions:

o Are adequate resources available for H. pylori testing?

o Are effective and affordable anti-H. pylori treatment regimens (and data on

resistance) available?

o Is there adequate infrastructure for providing the treatment and supporting

the overall programme implementation?

o Are strategies in place to maximize engagement of the target population?

4.2 Assessing need

Assessing the need for a gastric cancer prevention initiative based on an H. pylori
screen-and-treat strategy requires gathering recent information (i.e. preferably from
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within the past 5 years) on the local burden of disease. Identifying a need is relatively
straightforward in areas with an intermediate to high incidence of gastric cancer and
adequate medical resources. For other areas, the need may be limited to one or more
high-risk demographic groups within the population with a high incidence of gastric
cancer. This information could also be used for decision modelling to assess the harms
versus the benefits and the cost—effectiveness of H. pylori screen-and-treat strategies in

the local setting (see Chapter 9).

The needs assessment requires information on the prevalence of H. pylori infection,
the prevalence of antibiotic-resistant H. pylori strains, H. pylori reinfection rates, the
prevalence of H. pylori-associated gastric pathological changes, and gastric cancer

incidence and mortality rates.
Prevalence of H. pylori infection

Estimating the total burden of H. pylori infection is not a trivial exercise, because most
individuals with H. pylori infection are asymptomatic. Obtaining accurate estimates of the
prevalence of H. pylori infection in a target population requires selecting a representative
sample of that population. Where higher-risk population groups within a region are in a
numerical minority, it may be necessary to oversample these groups to gain an accurate
estimate of H. pylori infection prevalence. This situation is further complicated by the
decreasing prevalence of H. pylori infection in most countries, particularly in the younger

population [2].

The feasibility of population screening for estimating H. pylori infection prevalence is
enhanced by the availability of accurate non-invasive tests (see Chapter 5). Estimates of
H. pylori infection prevalence predict the fraction of the target population that will test
positive and require treatment if H. pylori screen-and-treat strategies are used. This
information is needed to estimate the costs and preventive impact of a screen-and-treat
strategy, and it can also be used to estimate the size of the population at risk of H. pylori-
associated disease. Comparisons of H. pylori infection prevalence between
sociodemographic subgroups can help to identify groups with an elevated frequency of
H. pylori-associated disease, to enable targeted preventive interventions.

Information on the prevalence and population distribution of the established virulence

factors of H. pylori strains (such as CagA-positive or VacA s1m1 genotypes) may further
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facilitate specific identification of high-risk groups, although evidence of the preventive
effectiveness of this information in screen-and-treat strategies is limited, and the
resources required for classifying strains based on virulence factors are not widely
available.

Prevalence of antibiotic-resistant H. pylori strains

Estimates of the prevalence and distribution of H. pylori strains with antibiotic resistance
patterns associated with reduced treatment effectiveness (e.g. clarithromycin or
levofloxacin resistance) facilitate the estimation of treatment effectiveness for the target
population, as well as the evidence-based selection of the best empirical therapy (see
Chapters 6 and 7). However, testing for antibiotic resistance requires gastric tissue or
stool samples for bacterial culture or molecular detection. In the future, molecular
detection resources may facilitate the detection of antibiotic resistance of H. pylori; these
resources include tests based on the polymerase chain reaction (PCR) technique, which
were increasingly used in response to the COVID-19 pandemic. Data on eradication
rates from registries, such as the European Registry on Helicobacter pylori
Management, could be used to infer the frequency of antibiotic resistance rates in

populations that are similar to those covered by the corresponding registry [3].
H. pylori reinfection rates

Because most H. pylori infections are acquired in childhood and generally go
undetected, estimating the incidence of new infection is challenging and may not have
short-term clinical relevance to gastric cancer prevention. However, the local reinfection
rate should be monitored to ensure the lasting effect of the screen-and-treat programme,
because the recurrence rate is closely associated with socioeconomic and sanitary
conditions. Recurrence of H. pylori infection could occur through either reinfection or
recrudescence. Reinfection is defined as infection with a new strain, whereas
recrudescence usually refers to the reappearance of the original infection after an initially
false-negative post-eradication result. In a meta-analysis of 132 studies in 45 countries
or regions published in 1983-2017 that assessed the H. pylori status of adults after
treatment to eliminate the infection, with a follow-up period of =12 months, the global
recurrence rate was estimated as 4.3%, the reinfection rate as 3.1%, and the
recrudescence rate as 2.2% [4]. The recurrence rate of H. pylori infection was inversely

related to the Human Development Index (HDI) level and was directly related to the H.
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pylori infection prevalence of the country [5]. Although it can be difficult to distinguish
between reinfection and recrudescence of a suppressed infection falsely identified as
cured, what is relevant for assessing screen-and-treat strategies is the average H. pylori-
free duration after treatment and the average number of repeated therapy courses.
Health-care systems that track diagnostic tests and prescriptions may yield information
that can be used to estimate the average number of therapy courses after a positive H.

pylori test, stratifying on treatment regimen and patient characteristics.
Prevalence of H. pylori-associated gastric pathological changes

Local descriptive studies of the severity of the gastric pathology associated with H. pylori
infection, including the quantitative classification of chronic gastritis (updated Sydney
classification system) [6], atrophic gastritis (Operative Link on Gastritis Assessment;
OLGA) [7], and intestinal metaplasia (Operative Link on Gastric Intestinal Metaplasia
Assessment; OLGIM) [8], facilitate the stratification of gastric cancer risk in the target

population and within subgroups.
Gastric cancer incidence and mortality rates

Estimates of gastric cancer incidence and mortality rates are required to identify the
burden of disease overall and within the target populations. Accurate estimates of gastric
cancer rates require populations to have access to a diagnosis that is recorded in high-
quality local cancer registries. The proportion of gastric cancer cases attributed to H.
pylori infection in that region could add further information to the cancer incidence. The
population attributable fraction depends on the prevalence of the infection in the
population and the strength of its association with the cancer. A recent study in China
showed that the population attributable fraction of H. pylori infection for gastric cancer
has been decreasing since 2000 and is projected to decrease further by 2050 [9]. By
2050, H. pylori infection is predicted to be responsible for 40.7% of cardia gastric cancer
and 62.1% of non-cardia gastric cancer [9]. In the long term, the trends in gastric cancer
mortality rates, and the changes in mortality distributions, will constitute the evidence of

the effectiveness of gastric cancer prevention efforts.
4.3 Who should be targeted?

After assessing needs, the next fundamental question when designing an H. pylori

screen-and-treat programme for gastric cancer prevention is which population group to
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target for prevention efforts, considering the epidemiology, the expected costs and
benefits, the available resources, and the priorities of the stakeholders [10]. When the
need for gastric cancer prevention initiatives has been demonstrated, prevention
strategies should be based on the best available scientific evidence of the cost—
effectiveness and practicality of the available options [11, 12] (see Chapters 8 and 9).
This assessment requires information that is specific to and relevant to the target

population.

Three different approaches are discussed here: (i)a population-based H. pylori
screen-and-treat approach for gastric cancer prevention, (ii)a risk-based approach
targeting high-risk subpopulations, and (iii)a family-based approach targeting family

members of individuals with gastric cancer or H. pylori infection.
General population

Population-based H. pylori screen-and-treat programmes for gastric cancer prevention
are recommended in countries with intermediate to high risk, as stated in the Maastricht
VI/Florence Consensus report [13], Europe’s Beating Cancer Plan 2023-2033 [14], and
the Taipei Global Consensus [15]. The screen-and-treat programme usually applies to
everybody in the population who is older than a certain age (e.g. 30 years or 40 years).
A review that included 10 studies in countries with an H. pylori infection prevalence
range spanning from low to high showed that screening for H. pylori infection to prevent
gastric cancer in the general population cost < US$ 50 000 per life year gained across
diverse populations (see Chapter 9); this finding was robust for differences in ethnicity as
well as H. pylori infection prevalence [16]. Nevertheless, few population-wide H. pylori
screen-and-treat programmes have been implemented for gastric cancer prevention.
The only current population-wide H. pylori screen-and-treat programme is being
implemented in Bhutan (see Chapter 3.6) [17]. A cost—effectiveness analysis study in
Japan identified a population-wide H. pylori eradication strategy as the most cost-
effective strategy for a national gastric cancer prevention programme, better than the
current strategy, which is a secondary prevention-focused programme of biennial
endoscopic screening [18]. A population-wide H. pylori eradication programme was
launched in the Matsu Islands in 2004, and the incidence of gastric cancer has been
reduced substantially [19] (Chapter 3.10). An example is given below of an H. pylori

screen-and-treat pilot programme targeting people aged 30-34 years that was recently
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implemented in Slovenia. This type of programme should be distinguished from the
gastric cancer screening programmes in some countries in East Asia, such as Japan
and the Republic of Korea, in which endoscopy or barium studies are used as the
screening tool for gastric cancer rather than testing for H. pylori infection (see Chapters
3.8 and 3.9).

High-risk groups

Because not all groups in a population have the same risk of H. pylori infection or of
gastric cancer, a strategy that targets higher-risk groups within a population with a lower
incidence of gastric cancer may be more appropriate than targeting the general
population. Several international guidelines recommend implementing H. pylori screen-
and-treat programmes in adults to prevent gastric cancer in high-risk populations [13, 20,
21]; this recommendation is also supported by the World Gastroenterology Organization
[22]. These alternative approaches are particularly important for countries in Europe and
North America where the benefits of population-based H. pylori screen-and-treat
programmes are relatively small because of low gastric cancer rates. A risk-based
programme (also referred to as a risk-stratified or risk-tailored programme) has the
potential to improve the balance of benefits and risks, to be more cost-effective, and to

prevent more deaths with reduced resource use than population-wide screening [23, 24].

Lin et al. developed a conceptual approach to determine whether and how risk
stratification should be incorporated into clinical guidelines [25]. The algorithm has six

sequential questions:
1. Are there clinically relevant subpopulations?
2. Are there credible subgroup analyses for these subpopulations?
3. Do subgroup analyses show clinically important differences?

4. Do these differences result in variation of net benefit, or does the evidence only

exist in people with a narrow spectrum of risk?
5. Can the subpopulations be easily identified?

6. Does a well-validated multivariable risk tool improve the identification of clinically

relevant subpopulations compared with a simpler approach?
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This framework allows for a systematic approach to determine whether and how to
incorporate evidence for specific populations, and enables a consistent application of
evidence and transparent communication about the derivation of risk-stratified
recommendations. For H. pylori infection, it is likely that there will be limited evidence
available for many population subgroups, in which case these questions may be used,

instead, to identify the evidence gaps that need to be addressed.

There are no universal criteria for selecting target populations for risk-based H. pylori
screen-and-treat programmes. Groups that are selected could represent demographic
groups within a population in countries with a low risk of gastric cancer, such as Alaska
Native people aged =50 years, and/or people living in the USA who emigrated there
from countries with a high incidence of gastric cancer (see Chapter 3.3). Local
epidemiology should be used to identify groups within a population that are most likely to

benefit from the screen-and-treat programme.

For further research, there are two additional questions to be addressed: what are
the comparative (i) clinical effectiveness and (ii) cost—effectiveness of targeting the
general population versus targeting the high-risk population? Mathematical modelling
remains an indispensable tool for estimating the long-term impact of an H. pylori screen-

and-treat programme and for comparing different modalities and target groups.
Family-based programme

H. pylori infection is known to cluster in families. For a risk-based approach, an
alternative to targeting the high-risk group would be to target family members of patients
with gastric cancer or H. pylori infection. Testing and treating all H. pylori-positive family
(or household) members to eliminate a source of reinfection in households, and to
facilitate adherence to treatment, is a logical consideration [26, 27]. A meta-analysis
comparing the effectiveness of whole family-based treatment versus single-infected-
patient treatment showed that the H. pylori eradication rate was increased and the
recurrence rate was decreased in family-based treatment compared with single-infected-
patient treatment [28]. A family-based H. pylori treatment programme was recently
introduced in China to prevent intrafamilial transmission; the results show that it appears
to be an effective and practical strategy to control H. pylori infection [29]. In 2021, a
Chinese expert panel presented a consensus recommendation for family-based H. pylori

prevention and management to reduce the related disease burden [30]. A family-based
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screen-and-treat strategy that targeted the family members of index cases in an
Indigenous population in Taiwan, China, showed an increased H. pylori positivity rate in
the family members who were tested and a lower reinfection rate among those who
were treated, compared with testing and treating individuals [31]. Pre-screening
education may be necessary for a more widespread implementation of family-based
programmes; in a community-based study in six regions in China, poor adherence to
treatment after testing was documented [32]. Family-based strategies present
opportunities to eliminate sources of reinfection from households, and these strategies
may also target individuals with a family history of gastric cancer in a first-degree
relative, which is associated with 2-3 times the risk of gastric cancer. Most clinical
consensus reports recommend treating H. pylori infection in individuals with a family
history of gastric cancer, and this recommendation has been strengthened by data from

a randomized H. pylori treatment trial [33].
Age group to target for H. pylori screen-and-treat programmes

According to the Taipei Global Consensus [15], the population-based screen-and-treat
strategy for H. pylori infection is most cost-effective in young adults in regions with a high
incidence of gastric cancer, and this strategy is recommended to be carried out before
atrophic gastritis develops. In a subgroup analysis of a recent cluster-randomized
controlled trial in China of community-based H. pylori eradication, successful H. pylori
eradication modestly decreased gastric cancer incidence and mortality rates in treated
people aged <45 years but not in those aged =45 years [34]. In another randomized
controlled trial, patients who underwent endoscopic resection of early gastric cancer and
who received treatment for H. pylori infection had lower rates of metachronous gastric
cancer [35]. In a population-based study in Asia, H. pylori treatment prescribed to people
aged > 60 years reduced the risk of subsequent gastric cancer development, but these

effects were more apparent = 10 years after successful eradication [36].

There is no consensus on the optimal age for H. pylori treatment, and it is possible
that the optimal age varies between populations. Other issues to consider when deciding
on the optimal age for H. pylori treatment are differences in population age structure and
age-specific risks for groups within a population, and whether the optimal age to screen
may differ for some groups (e.g. Indigenous populations). Overall, the evidence supports
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population-based H. pylori screen-and-treat programmes in adult populations, but the

magnitude of the benefit may decrease with age [13].

The benefits of H. pylori treatment for asymptomatic children and adolescents have
not yet been established; only a limited number of studies have addressed this topic
[37]. On the assumption that it is better to eradicate H. pylori infection before the
carcinogenic effects and advanced pre-neoplastic lesions have developed, several
municipalities in Japan are offering H. pylori screening to teenagers [38—40]. In an H.
pylori screening study in students aged 14-15 years, the intestinal microbiota was
significantly affected by H. pylori infection [41]. Furthermore, in adolescents with H. pylori
infection, the relative abundance of the Gram-negative Prevotella genus was found to be
positively correlated with body mass index. In this study, the students are being followed
up to evaluate the long-term effects on the intestinal microbiota of eliminating H. pylori
infection. The 2018 guidelines of the Japanese Society for Paediatric Gastroenterology,
Hepatology and Nutrition recommend against a screen-and-treat strategy for H. pylori
infection in asymptomatic children to prevent gastric cancer, because there is no
evidence to support this strategy [42]. However, these guidelines recommend
considering treatment to eliminate H. pylori infection in children who have a family history
of gastric cancer in a first-degree or second-degree relative and in whom active H. pylori
infection has been found, which is in keeping with the family-based approach (see the

previous section).
4.4 Readiness assessment

The implementation of an H. pylori screen-and-treat programme requires action at
multiple levels: individuals and communities; health-care system units such as facilities
and providers, as well as payers and central administration; and the public health
authorities that are responsible for providing health information to the public. Table 4.1

provides a checklist for assessing needs and readiness at these different levels.
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Table 4.1. Checklist to determine how ready a health system is to implement an H. pylori screen-and-
treat programme for gastric cancer prevention

1. Needs for an H. pylori screen-and-treat programme for gastric cancer prevention

Are the incidence and mortality rates of gastric cancer available for the target population? Yes No
Is the above information recent (within 5 years) and accurate? Yes No
Are the H. pylori infection prevalence estimates available for the target population? Yes No
Is the above information recent (within 5 years) and accurate? Yes No
Can the above information be stratified by subgroups (e.g. demographics, race/ethnicity, and Yes No

socioeconomic position)?
2. Target population

Have the eligibility criteria for an H. pylori screen-and-treat programme been defined, either for the Yes No
general population or for specific subgroups?

Is the rationale for selecting the type of screening — whether general or risk-based — valid? Yes No
Is family-based screening a practical option, compared with individual screening? Yes No

3. Readiness for an H. pylori screen-and-treat programme for gastric cancer prevention

Is there a public health authority or scientific assessment team in place to coordinate the Yes No
programme?

Are the human resources available to implement the programme? Yes No
Can H. pylori screening be integrated into existing cancer screening programme platforms? Yes No
Is the public involved in the programme; for example by providing feedback on their experiences Yes No

with the screening process?
Is funding available? Yes No

Is the health system ready to consider or adopt the H. pylori screen-and-treat programme for gastric  Yes No
cancer prevention?

Are the relevant data, such as screening data from a central database or incidence and mortality Yes No
data from a population registry, available?

Are there quality control practices in place for a screen-and-treat programme for gastric cancer Yes No
prevention?

Are the outcomes measurable? Yes No
Is the programme sustainable? Yes No

4. H. pylori testing

Are ;—I pylori tests available, such as the '3C-urea breath test, stool antigen test, and serological Yes No
test?

Has the performance of the H. pylori test been validated in different settings? Yes No
Has a testing method been selected for implementation? Yes No
Do clinical societies support the H. pylori screen-and-treat programme for gastric cancer Yes No
prevention?

Does the general public support the H. pylori screen-and-treat programme for gastric cancer Yes No
prevention?

Have the providers for H. pylori tests been defined? Yes No
Are there quality control practices for testing in place? Yes No
Is cold-chain transportation available for biospecimens? Yes No
Are the costs of H. pylori tests affordable for the participants of the programmes or covered by the Yes No
government?

Is there a payer for the H. pylori tests? Yes No
Is there a confirmatory test for H. pylori eradication? Yes No
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Table 4.1. Checklist to determine how ready a health system is to implement an H. pylori screen-and-
treat programme for gastric cancer prevention (continued)

5. H. pylori treatment

Are there effective treatments available for H. pylori infection, including both generic and branded Yes No
medications?

Are there any locally recommended treatment guidelines (last updated date)? Yes No
Do clinical societies endorse H. pylori treatment for both primary care and specialists? Yes No
Do patients endorse H. pylori treatment? Yes No
Is there a plan to assess treatment compliance? Yes No
Are the treatment costs affordable by the participants of the programmes or covered by the Yes No
government?

Is there a payer available for H. pylori treatments? Yes No

Is the rate of H. pylori resistance to clarithromycin known in the target population, and is it accurate Yes No
within the past 5 years?

Is the rate of H. pylori resistance to levofloxacin known in the target population, and is it accurate Yes No
within the past 5 years?

Is the rate of H. pylori reinfection or recrudescence known in the target population, and is it accurate  Yes No
within the past 5 years?

Is there a follow-up plan in place for treatment failure? Yes No

6. Population engagement

Is there a mechanism to monitor the participation rate in order to improve it? Yes No
Is there a mechanism to assess the attitudes of health-care professionals, including both primary Yes No
care providers and specialists?

Is there a mechanism to assess the attitudes of the target population and the general public? Yes No
Are thgre awareness and engagement activities to involve the target population and the general Yes No
public?

Infrastructure to support a population-based H. pylori screen-and-treat

programme for gastric cancer prevention

It is crucial to carry out an assessment of resources before implementing an H. pylori
screen-and-treat programme, including assessing the existing resources and those still
needed. Adequate funding and human resources should be secured to enable the
programme to be executed sustainably. To increase the participation rate, the screen-
and-treat programme should be provided free of charge to all eligible participants. For
risk-based interventions to be successfully developed and implemented, they need to be
endorsed by health-care professionals and accepted by the communities and individuals

targeted for screening.

Health-care systems vary across regions and countries. H. pylori screen-and-treat
programmes are typically carried out within existing primary care or public health

systems, which may lack experience in administering screening tests for H. pylori and
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prescribing the appropriate treatment for people with the infection. In such situations, the
appropriate testing facilities should be installed, and the health-care personnel who will
be involved in the testing and treatment should be given the necessary training. A clear
and defined pathway should be devised to give participants a simple way to register to
be tested, to notify them of the test result, and to offer treatment if the test result is
positive for H. pylori infection. This typically requires developing a new, secure electronic
platform (or modifying an existing cancer screening programme platform, such as those
used for colorectal or breast cancer screening) for registration, referral, reporting of
results, and tracking of participants [43]. The system would ideally identify individuals
who were due to be tested or treated and would gather data to be used to evaluate the

process in real time and the programme’s outcome indicators.
Testing facilities

The various testing options that are available for diagnosis of H. pylori infection are
described in Chapter 5. Depending on the screening test selected, laboratory facilities
equipped to handle the expected volume of tests must be made available. Although H.
pylori serology and stool antigen tests do not usually require any special laboratory
equipment, urea breath tests require infrared spectroscopy or mass spectrometry to
measure the '3C isotope. Implementing screen-and-treat strategies requires adequate
dedicated laboratory space, equipment, and staffing; laboratory staff must be trained to
provide standardized, uninterrupted, sustainable, and competent laboratory support
services for screen-and-treat activities. To determine the scale of the laboratory facilities
required, the available resources and the expected participation rates of the targeted
individuals should be considered, as well as the options for building capacity gradually or
all at once. Ongoing quality assurance and/or accreditation of test centres should be
implemented to ensure the accuracy of the test results, the reported information, and the

data archives.

In addition, infrastructure will be required to collect the relevant samples (blood,
breath, or stool samples), either at dedicated testing centres or at the existing facilities.
Samples should be collected in places that are convenient for the participants, and
laboratory facilities should be easily accessible for delivery of samples, in particular
because delays in transporting stool samples can lead to false-negative test results. If

serology is used for testing, trained phlebotomists will be needed to take blood samples
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to test for H. pylori antibodies. For urea breath tests, trained personnel are needed to
administer the labelled urea and to collect breath samples according to a standard
protocol. Moreover, assessment of local endoscopy capacity may be needed for
performing additional endoscopy of some high-risk individuals identified by the

programme.
Health-care providers

The health-care providers involved in the screen-and-treat programme should be trained
and regularly updated on the latest local recommendations for the diagnosis and
treatment of H. pylori infection. Locally available tests and follow-up protocols should be
standardized across facilities. A clear referral and treatment pathway should be
implemented, with standardized and structured responses to common outcomes (e.g.
positive test results) and queries to minimize confusion and misunderstanding among

participants.

A systematic review showed that risk stratification within population-based cancer
screening programmes is largely acceptable to health-care professionals [44]. The
review discussed many barriers to and facilitators of implementation, and emphasized
the importance of training, public involvement, and effective communication, as well as
the importance of providing evidence that justifies reducing screening for low-risk groups

and managing resource limitations.
Treatment availability

A standard treatment protocol should be available for people who test positive for H.
pylori infection, and this treatment should be provided free of charge to participants.
Treatment can be provided at the primary care level or at dedicated screen-and-treat
clinics. Updated local treatment recommendations should be made available and widely
disseminated to the health-care providers responsible for treating individuals who test
positive. Because of the general increase in H. pylori antimicrobial resistance [45],
treatment recommendations should be updated periodically on the basis of local
antibiotic resistance profiles, the treatment outcomes of programme participants, and the
latest literature. For example, a recent meta-analysis of studies conducted in the Asia—
Pacific region estimated resistance prevalences at 30% for clarithromycin, 61% for
metronidazole, 35% for levofloxacin, 4% for tetracycline, and 6% for amoxicillin [46]. The
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European Registry on Helicobacter pylori Management could be used as a reference for
the prevalence of antimicrobial resistance in European countries [3]. Because the
prevalence of H. pylori antibiotic resistance varies considerably across countries, local
data are required to inform the best choice of antibiotics for a screen-and-treat
programme. Alternative treatment options should be available for patients with allergies
to antibiotics. The authorities responsible for the screen-and-treat strategies that are
adopted should ensure an adequate supply of medications that are needed to treat
people with H. pylori infection, including the medications needed to treat refractory
cases. To ensure the success of screen-and-treat strategies, follow-up testing after
treatment for H. pylori infection (by urea breath test or stool antigen test) should be
available on a routine basis. Clear indications for referral for endoscopy should be
included in the treatment guidelines (e.g. the presence of alarm symptoms or refractory

infections).
Maximizing engagement

High levels of participation are crucial to the success of any cancer prevention
programme, including any H. pylori screen-and-treat programme. Including
representatives of the target population in the planning and evaluation of the programme
is essential to design and maintain effective recruitment strategies. Information on H.
pylori infection and the benefits and risks of a screen-and-treat programme should be
prepared and delivered with the target population in mind. For the choice of where and
how to deliver this content (e.g. media, pamphlets, workshops, via health professionals),
the modalities that will have the greatest reach for the populations of interest should be

considered.

During programme planning, media (i.e. TV, radio, printed and online media, and
social media) should be engaged to raise public awareness of the importance of H.
pylori infection as a cause of gastric cancer and other upper gastrointestinal diseases.
Furthermore, media relations should be used to engage the public using various
communication tools (e.g. press releases or statements). The general public, and
especially the participants targeted, should be able to access additional information from
dedicated programme websites. Additional research is needed on the acceptability of
different testing modalities for target populations, and on the major barriers to
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participation to be addressed in the design and implementation phases of any

programme.
4.5 Examples of H. pylori screen-and-treat programmes
Community-driven projects in Arctic Canada

The community-driven research programme carried out by the Canadian North
Helicobacter pylori (CANHelp) Working Group [47, 48] (see Chapter 3.4) demonstrates
how community-engaged research can contribute the information that is required to
assess the needs and readiness for effective gastric cancer prevention strategies. The
relevant information generated by CANHelp projects is described below, and specific

project findings are summarized in Table 4.2.

Table 4.2. Data for assessing readiness for a gastric cancer prevention test-and-treat initiative,
CANHelp community projects, western Arctic Canada, 2007-2018

Community project data on H. pylori-associated disease burden
e Of 1082 Indigenous participants with data on H. pylori status, 60.5% tested positive for H. pylori.

e H. pylori infection occurred with gastric pathology indicative of increased risk of gastric cancer (severe chronic
gastritis, atrophic gastritis, and intestinal metaplasia) more frequently in project participants than in a
comparison population of patients who had gastric biopsies examined at the University of Alberta Hospital [49].

e Among 309 participants examined endoscopically, visible mucosal lesions were more frequent in the stomach
than in the duodenum. The gastric-to-duodenal ratio was 2 for inflammation, 8 for erosions, and 3 for ulcers
[50]. This pattern is associated with increased risk of gastric cancer.

e Pathological examination in 308 participants with gastric biopsies revealed normal gastric mucosa in 1 of 224 H.
pylori-positive participants and 65 (77%) of 84 H. pylori-negative participants, with sharp contrasts in the
prevalence of specific abnormalities between H. pylori-positive and H. pylori-negative participants, respectively:
moderate—severe active gastritis, 50% and 0%; moderate—severe chronic gastritis, 91% and 1%; atrophic
gastritis, 43% and 0%; intestinal metaplasia, 17% and 5%.

¢ In-depth pathological examination of gastric biopsies from 20 participants with intestinal metaplasia showed that
all except 1 had the high-risk incomplete cell type.

e Frequencies of chronic digestive symptoms reported by participants did not differ notably by H. pylori status
(adjusting for age, sex, ethnicity, proton pump inhibitor or acid suppressor use, non-steroidal anti-inflammatory
drug use, smoking, and alcohol intake), with about half in either group reporting no symptoms; factors
associated with reporting one or more chronic dyspepsia symptoms (excluding heartburn and reflux) were older
age, female sex, non-steroidal anti-inflammatory drug use, smoking, and alcohol intake.

Cancer registry data on H. pylori-associated disease burden

e Increased gastric cancer incidence rates were observed in Indigenous residents of the Northwest Territories
relative to Canada as a whole [51], Indigenous Albertans relative to non-Indigenous Albertans [52], and
Indigenous populations relative to non-Indigenous counterparts worldwide [53].

e Gastric cancer is the fourth most frequent site for cancer mortality in Yukon men and the fifth most frequent site
in Yukon women [54], in contrast to the 10th most frequent site in men and women across Canada [55].

e The proportion of gastric cancer cases diagnosed in people aged < 60 years was 48% in the Northwest
Territories in 1997—2015 [51], > 40% in Yukon [54], and < 25% across Canada as a whole, during similar time
periods [55].

e Also, of the gastric cancer cases diagnosed in Indigenous residents of the Northwest Territories in 1997—-2015.
16% occurred in people aged < 40 years [51], compared with < 2% across Canada as a whole [55].
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Table 4.2. Data for assessing readiness for a gastric cancer prevention test-and-treat
initiative, CANHelp community projects, western Arctic Canada, 2007-2018 (continued)

Community project data on high-risk groups

Prevalence of H. pylori infection (by urea breath test or histology) by sociodemographic factors

Number tested Prevalence (%) 95% confidence interval (%)
Total 1352 54 51-65
Indigenous 1082 61 58-63
Non-Indigenous 202 16 11-22
Among 1082 Indigenous participants
Aged 0-14 years 127 39 31-48
Aged 15-24 years 142 66 58-74
Aged 25-44 years 314 68 62-73
Aged 45-64 years 369 59 54-64
Aged 65-96 years 130 62 53-71
Female 636 57 53-60
Male 446 66 62-71
Inuit 331 63 57-68
Gwich’in First Nations 427 63 58-68

Among 813 Indigenous participants aged > 24 years

313 69 64-74
High school diploma or trade 325 64 58-69
Any higher education 139 47 39-56

Community project data on treatment effectiveness
e Two quadruple (4-drug) regimens evaluated had estimated effectiveness > 90%.
e Clarithromycin-based triple therapy was substantially inferior to quadruple therapies.

e Among 83 participants who were retested an average of 2.9 years after successful treatment, 71 (86%; 95%
confidence interval, 76-92%) remained free of H. pylori infection.

Community project data on target population readiness for a test-and-treat programme

e Despite efforts to accommodate all community members who wished to be screened by urea breath test, the
proportion screened varied widely across communities, from 10% to 80% among eight communities with < 1000
residents, averaging 33.

o Of 682 participants who tested positive for H. pylori by urea breath test, 31% did not accept the offer of
treatment; this proportion was fairly consistent across communities, ranging approximately from 20% to 40%.

e Participants who returned for follow-up testing had excellent adherence to treatment.

e Of 473 participants to whom treatment was dispensed, 35% did not return for follow-up testing (and it is
unknown whether they completed treatment).

Is there a need?

Information on the elevated risk of gastric cancer in populations with relevance to the
target population was obtained from cancer registry data. Because the northern

territories in Canada generally have <5 gastric cancer cases per year, annual
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frequencies of gastric cancer are not reported for these jurisdictions. A study that
aggregated the Northwest Territories data from 1997-2015 (26 cases in Indigenous
men, 16 cases in non-Indigenous men, 18 cases in Indigenous women, 3 cases in non-
Indigenous women) estimated age-standardized incidence rates (per 100 000 person-
years) of 13.8 (95% confidence interval [Cl], 8.4—19.2) for Indigenous men and 7.7 (95%
Cl, 4.1-11.2) for Indigenous women, in contrast to 8.8 (95% ClI, 3.9-13.7) for non-
Indigenous men and 2.0 (95% CI, 0.0-4.3) for non-Indigenous women. This study
compared these estimates with Canada-wide age-standardized incidence rates
estimated from 2003-2012 data (16 872 cases in men and 9510 cases in women) of 7.0
(95% CI, 6.9-7.1) per 100 000 person-years in men and 3.2 (95% CI, 3.1-3.3) per
100 000 person-years in women [51]. CANHelp project data demonstrated a high
burden of H. pylori-associated disease in the target population (Table 4.2).

Who should be targeted?

Although age-specific rates of gastric cancer are not reported for the target population,
the proportion of gastric cancer cases diagnosed in people aged < 60 years was 48% in
the Northwest Territories in 1997-2015 [51], > 40% in Yukon [54], and < 25% across
Canada as a whole, during similar time periods [55]. Also, of the gastric cancer cases
diagnosed in Indigenous residents of the Northwest Territories in 1997-2015, 16%
occurred in people aged <40 years [51], compared with <2% across Canada as a
whole [55]. This suggests a potential benefit of targeting young adults.

CANHelp project data demonstrated a prevalence of H. pylori infection of close to
40% in children aged < 15 years; this indicates that childhood transmission is common in
participating communities. In adults, H. pylori infection prevalence was highest in the age
group 1544 years and was substantially lower in people who had received higher
education compared with people who had not completed high school. H. pylori infection
prevalence was about 60% in Indigenous participants compared with 16% in non-
Indigenous participants, most of whom were teachers, nurses, and police officers from
elsewhere in Canada residing temporarily in participating communities. H. pylori infection
prevalence ranged from 56% to 66% in four communities in the Beaufort Delta region of
the Northwest Territories and nearby northern Yukon in which participants were
screened for H. pylori in 2008-2012; it ranged from 37% to 50% in four communities in

southern Yukon in which participants were screened for H. pylori in 2016-2017. The
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observed variations in H. pylori infection prevalence among populations, places, and
times did not reveal subgroups of Indigenous community members who should be
excluded from gastric cancer prevention initiatives, although few children aged
< 15 years had pathological assessment, so there is little evidence on which to base a
minimum age for a screen-and-treat strategy. In the absence of evidence of benefit to
children, the relevant paediatric guidelines for managing H. pylori infection should take

precedence [56].
Are adequate testing resources available?

The CANHelp projects demonstrated the successful implementation of non-invasive
testing for H. pylori using the '3C-urea breath test, with samples shipped from the
northern territories for analysis in the laboratory at the University of Alberta. When the
CANHelp projects began in 2007, Northwest Territories Health and Social Services
provided breath tests to patients when health-care providers ordered H. pylori testing for
diagnostic evaluation. However, this was not the case for Yukon Health and Social
Services, which until recently used only serology testing to diagnose H. pylori infection.
Currently, practitioners in both jurisdictions have been trained in the collection and

transportation of breath samples for analysis in the southern Canadian provinces.
Are effective and affordable treatment regimens available?

Randomized treatment trials conducted within CANHelp projects identified regimens with
good long-term effectiveness in trial participants and for which adherence to the regimen
was also good (Table 4.2). Furthermore, follow-up of 69 participants examined by
gastroscopy with gastric biopsies several years after treatment to eliminate H. pylori
infection showed that most participants who had successful treatment at baseline
remained infection-free at follow-up; the prevalence of precancerous gastric pathologies
was also substantially lower at follow-up than at baseline. Furthermore, participants who
were H. pylori-negative at follow-up had a higher frequency of improvement in
precancerous gastric pathologies than those who were H. pylori-positive at follow-up.
Overall, the available evidence suggests that most H. pylori-positive community
members who participated fully in the treatment component of CANHelp projects had a

sustained reduction in gastric cancer risk indicators.
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Is the target population ready for a screen-and-treat strategy?

Data from the CANHelp projects show that motivation to participate in screening varied
widely across communities (Table 4.2). Project data also reveal a participation challenge
for initiatives involving treatment and verification of treatment success: close to one third
of H. pylori-positive participants did not accept the offer of treatment, and about one third
of those to whom treatment was dispensed were lost to follow-up. The queries of
participants about chronic digestive complaints showed that complaints in the target
population were similar to those in people without H. pylori infection; this circumstance
would prevent most H. pylori-positive members of the target population from
experiencing the immediate benefits of treatment.

Is there adequate infrastructure for providing the treatment and supporting the overall

implementation of a screen-and-treat strategy?

The CANHelp projects demonstrated the feasibility of engaging local health-care
practitioners and regional pharmacies to dispense treatment that was paid for by
territorial and federal health insurance. The projects also demonstrated strong support
from local, regional, territorial, and extraterritorial health officials for gastric cancer

prevention activities that were sought by Indigenous communities in their jurisdictions.
Aotearoa New Zealand
Is there a need?

In Aotearoa New Zealand, the need for H. pylori screen-and-treat strategies to prevent
gastric cancer in priority groups is clear. There are stark ethnic differences in the
prevalence of H. pylori infection [57, 58] and the rates of gastric cancer [59] (see
Chapter 3.11). Currently, gastric cancer incidence rates (per 100 000 person-years) are
moderate (10-20) in Maori people (11) and in Pacific people (14), age-standardized to
the World Health Organization (WHO) world population standard (2017-2021) but lower
in Asian people (6) and European/Other people (4), i.e. non-Maori, non-Pacific, non-
Asian people [60]. In another analysis, which was standardized to the 2001 Maori
population, the gastric cancer incidence rates (per 100 000 person-years) were 13 for
Maori people, 14 for Pacific people, 7 for Asian people, and 4 for Sole European people
(in 2015-2018) [61]. The average age at diagnosis of gastric cancer is 10 years younger

in Maori people and Pacific people than in European people [62, 63].
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Who should be targeted?

Consensus is needed on the high-risk groups to target and whether a risk-based
strategy is the best approach. This could be supported by more detailed analyses of the
prevalence rates of gastric cancer, peptic ulcer, and H. pylori infection in potential priority
and sociodemographic groups, under the direction of a broad advisory group that
includes health experts representing Indigenous people, Pacific people, Asian people,
and the migrant population (see Chapter 3.11). Agreement is needed on how to recruit
individuals, the interaction with other screening programmes, which age groups to target,
and whether to follow up household members, of what age, when someone has an
infection. There is emerging interest in exploring an H. pylori screen-and-treat

programme to prevent gastric cancer in New Zealand in Maori people [64].
Are adequate testing resources available?

Further consensus is needed on the choice of diagnostic test. The stool antigen test is a
funded, recommended, and widely available test for assessing active H. pylori infection
in New Zealand (see Chapter 3.11). Participants can drop stool samples off at local
community laboratories across the country, where the samples are frozen and
transported to a designated laboratory for testing. However, there may be concerns
about the acceptability of this test in priority populations [64]. An alternative option would
be to start with an initial (locally validated) serology test, and then follow up people who
have a positive serology test result with a stool antigen test. Although the two-step model
is more complicated, it is likely to be more affordable and may have fewer barriers to
uptake. The H. pylori in Aotearoa New Zealand Study will investigate the uptake and the
relative performance of serology (initial test) and stool antigen testing (optional or
confirmatory test) (see Chapter 3.11). Further information (disaggregated by ethnicity
and other factors) that is useful for testing decisions includes local validation of serology,
local comparison of the sensitivity and specificity of testing approaches, and further
understanding of the acceptability and uptake for different tests.

Tests that are not currently available may also be considered. Urea breath tests are
not publicly funded in New Zealand and are thus used rarely and only in some centres
[58]. The widespread adoption of breath testing would require additional investment,
time, and planning. Home-based testing for stool antigens, as with rapid antigen testing,

could also be considered if it becomes available and affordable.
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Are effective and affordable treatment regimens available?

As has been seen globally, there are likely to be increasing rates of H. pylori
clarithromycin resistance in New Zealand (see Chapter 3.11). There is an urgent need
for study findings, including from studies currently under way, to report on H. pylori
eradication rates and antibiotic resistance (e.g. clarithromycin resistance) to current first-
line and second-line treatment combinations in New Zealand, and how this varies by
ethnicity. This information should be used to update various New Zealand treatment
guidelines (health pathways, formulary, Best Practice Advocacy Centre New Zealand)
and to inform which treatments are publicly funded. Current guidelines are not consistent
with the Maastricht VI/Florence Consensus report, which recommends first-line
treatment with 14 days of bismuth-containing quadruple therapy if clarithromycin

resistance is > 15% and susceptibility testing is not available [13].

Guidelines should also recommend retesting at 4—6 weeks after H. pylori treatment,
to assess successful eradication. This would improve eradication rates via the use of

second-line treatment and could support the monitoring of treatment effectiveness.

Is there adequate infrastructure for providing the treatment and supporting the overall

implementation of a screen-and-treat strategy?

Advice on structured screening programmes in New Zealand is provided by an
independent advisory group, the National Screening Committee, and funding and
implementation require a government decision [65]. Organized cancer screening
programmes are managed by the National Screening Unit in New Zealand, in the public
health system (Te Whatu Ora/Health New Zealand). Previously, proposed screening
programmes (e.g. lung cancer screening) have been piloted and evaluated by Te Whatu
Ora/Health New Zealand, and this would be a useful approach for an H. pylori screen-
and-treat strategy in the first instance, for example starting in one region (e.g. the
northern region) and/or in a priority group. Implementation decisions would need to be
made by a multidisciplinary team of experts about who will be invited, how people will be
invited, the process for testing, who will treat participants (and whether this would include
telehealth), and how each element will be publicly funded so that it is free to participants.
A cost—effectiveness analysis of selected screen-and-treat approaches or modalities will
be useful for decision-making. A single database or register would need to be developed

to manage the process from invitation to final follow-up and would be used to monitor
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and evaluate the progress. An important consideration will be the capacity of the health
system to introduce and manage the new programme [66], including considerations
about how the programme hopes to integrate with the stretched primary health-care
system and how gastroscopy referrals will be managed for participants with red flags for

gastric cancer.

There are groups in the New Zealand population who are at sufficiently high risk for
gastric cancer to warrant a screen-and-treat approach. Piloting an H. pylori screen-and-
treat programme for priority groups would enable solutions to be refined as the project is
developed to address the current challenges outlined above. Funding appropriation
would support the scale-up. Ongoing research can support these developments.

Slovenia (EUROHELICAN)

The goal of the EU4Health project Accelerating Gastric Cancer Reduction in Europe
through H. pylori Eradication (EUROHELICAN) is to obtain new evidence to improve
gastric cancer prevention by eradicating H. pylori infection, which is the most important
risk factor (see Chapter 3.5). In contrast to the programmes in Arctic Canada and
Aotearoa New Zealand, EUROHELICAN is a population-based pilot programme that is

being implemented in people aged 30-34 years.
Is there a need?

The crude gastric cancer incidence rate in Slovenia is 28.5 per 100 000 person-years in

men and 16.9 per 100 000 person-years in women.
Who should be targeted?

Participants aged 30-34 years were sampled using the Monte Carlo representative
sampling method and are being enrolled at the Community Healthcare Centre Dr Adolf
Drolc Maribor. Participant enrolment will provide data on responsiveness to the
invitation, the current prevalence of H. pylori infection, the acceptability and success of
treatment, and any adverse events during therapy. Data on the acceptability and
feasibility of the proposed screen-and-treat strategy will be obtained from the medical
personnel participating in the study, by using a survey conducted after the completion of
patient enrolment. The sets of electronic forms and the sequences in which they are

used are shown in Fig. 4.2. A total of 4000 individuals aged 30-34 years were invited,
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are described in Chapter 3.5.

with a participation rate of about 30% and a seropositivity rate of 13%. The study results

Patient Invitation to serol Questionnaire Trt.ltmnnt of
information | » study ogy for alll'stucl',r pa.t!ents after
participants positive serology
2nd order Treatme"t'uf 1st order therapy Treatment of
therapy and 2nd |4 patients with and 1st control [g| patients with " UBT Result
contral UBT positive UBT at UBT positive UBT
1st control

Fig. 4.2. Slovenia screen-and-treat programme. UBT, urea breath test. Source: Tepes et al. (2024)
[67].

Which test should be used to detect H. pylori infection?

Two-stage testing is being used to confirm an active infection; the first test used is
serology, and a confirmatory urea breath test is used for participants with a positive
serology test result.

Are effective and affordable treatment regimens available?

Participants with H. pylori infection are treated with bismuth-containing quadruple
the
Gastroenterology and Hepatology guidelines.

therapy, following recommendation in the Slovenian Association for

Is there adequate infrastructure for providing the treatment and supporting the overall

implementation of a screen-and-treat strategy?

The Slovenia National Institute of Public Health is the project leader and, in cooperation
with the Community Healthcare Centre Dr Adolf Drolc Maribor, is investigating various
aspects of the screening implementation by pilot testing the H. pylori screen-and-treat
strategy. The study protocol was written in cooperation with the other project partners
(the University of Latvia, Riga, Latvia; IARC, Lyon, France; and Nantes University
Hospital, Nantes, France). An important part of the study is the analysis of participants’
survey data on risk factors for H. pylori infection in childhood.
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4.6 Conclusions

This chapter outlines an approach to assessing the needs and readiness for the
implementation of H. pylori screen-and-treat strategies. Needs assessments are
critical before the implementation of these strategies and should include an
assessment of recent local gastric cancer incidence and mortality rates (overall and
for groups within the population) and the prevalence of H. pylori infection.
Widespread population-based H. pylori screen-and-treat strategies will be more cost-
effective in areas with intermediate to high gastric cancer incidence than in areas
with lower gastric cancer incidence. In areas with lower incidence of gastric cancer,
targeting H. pylori screen-and-treat strategies to selected intermediate-risk and high-
risk groups will often be the best option. Screening and treating could be considered

for family members of individuals with H. pylori infection or gastric cancer.

Readiness for implementation includes having available testing resources, effective
and affordable anti-H. pylori treatment, adequate infrastructure to support the overall
implementation, and strategies to maximize engagement in the target population. It is
essential to run a pilot study to assess the feasibility and acceptance of an H. pylori
screen-and-treat programme. Additional infrastructure and ongoing funding would be
needed to scale up and maintain a screen-and-treat programme. A sound cost—
effectiveness analysis that weighs the specific costs and benefits for the target
population, not limited to gastric cancer reduction, would help decision-makers to
prioritize the resources required in the context of competing health priorities and local

values.
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