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ABSTRACT
Objective Helicobacter pylori infection is mostly 
a family- based infectious disease. To facilitate its 
prevention and management, a national consensus 
meeting was held to review current evidence and 
propose strategies for population- wide and family- based 
H. pylori infection control and management to reduce the 
related disease burden.
Methods Fifty- seven experts from 41 major 
universities and institutions in 20 provinces/regions of 
mainland China were invited to review evidence and 
modify statements using Delphi process and grading 
of recommendations assessment, development and 
evaluation system. The consensus level was defined 
as ≥80% for agreement on the proposed statements.
Results Experts discussed and modified the original 
23 statements on family- based H. pylori infection 
transmission, control and management, and reached 
consensus on 16 statements. The final report 
consists of three parts: (1) H. pylori infection and 
transmission among family members, (2) prevention 
and management of H. pylori infection in children and 
elderly people within households, and (3) strategies 
for prevention and management of H. pylori infection 
for family members. In addition to the ’test- and- treat’ 
and ’screen- and- treat’ strategies, this consensus also 
introduced a novel third ’family- based H. pylori infection 
control and management’ strategy to prevent its 
intrafamilial transmission and development of related 
diseases.

Conclusion H. pylori is transmissible from person to 
person, and among family members. A family- based 
H. pylori prevention and eradication strategy would 
be a suitable approach to prevent its intra- familial 
transmission and related diseases. The notion and 
practice would be beneficial not only for Chinese 
residents but also valuable as a reference for other highly 
infected areas.

INTRODUCTION
Helicobacter pylori has infected half of the world 
population and is a major health threat for Chinese 
families and society. It is also a heavy economic 
and healthcare burden for the country due mostly 
to the high infection rate and healthcare costs that 
are attributed to its related gastrointestinal (GI) and 
extra- GI diseases.1–4 A portion of infected people 
will develop various degrees of GI diseases, such 
as dyspepsia (5%–10%), chronic gastritis (90%), 
peptic ulcers (15%–20%) and gastric malignancies 
(1%); H. pylori infection is also closely associated 
with a number of extra- GI diseases,1 5 such as iron- 
deficiency anaemia, idiopathic thrombocytopenic 
purpura, autoimmune diseases, cardiovascular and 
cerebrovascular diseases, etc. Eradication of H. 
pylori is recommended to reduce the infection rate 
and occurrence of related diseases.1–4

Over the past three to four decades, the general 
H. pylori infection rate in China has slowly declined 
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due to the continued intervention, education, improved sani-
tary condition and drinking water quality (online supplemental 
figures 1–4).6–8 One meta- analysis in 2020, which includes 670 
572 participants from 26 provinces of mainland China, found 
that during 1983–2018, H. pylori prevalence declined by 0.9% 
annually. The overall prevalence was 63.8% in 1983–1994, 
57.5% in 1995–2005 and 46.7% in 2006–2018. Infection rate 
varies greatly among different geographical areas and is much 
higher in rural areas.6 In addition, the age- standardised gastric 
cancer (GC) incidence rate has decreased from 37.56 per 100 
000 in 1990 to 30.64 per 100 000 in 2019, with an estimated 
annual percentage change of −0.41, but GC incidence has 
increased from 317.34 thousand in 1990 to 612.82 thousand in 
2019. The cause for increased GC incidence appears due to an 
increase in the middle to elderly population (≥40 years of age), 
along with the growth of the general population (online supple-
mental figures 2 and 3). It is estimated that in the next 25 years, 
the numbers of new GC cases and deaths will continue increase, 
while the rates of incidence and death should steadily decline.7

During this period, China’s social and family structure have 
also profoundly changed (online supplemental figure 5),9 with an 
increase in the total population and family number of the nation 
from 1.13 billion and 278.6 million in 1990 to 1.41 billion and 
494.1 million, respectively, in 2021. The traditional multiple- 
generation family structure has shrank toward fewer generation 
and smaller size, with a decrease in average family size from 4.05 
person/family in 1990 to 2.62 person/family in 2021,9 probably 
due to urbanisation, industrialisation and, previously, the ‘one- 
child policy’. All these are important factors related to H. pylori 
infection.

Since 2017, four major consensus reports for H. pylori infec-
tion control and related disease prevention have been published 
in China.1 2 10 11 These include the ‘Fifth Chinese National 
Consensus Report on the Management of Helicobacter pylori 
Infection’,1 the ‘Consensus on Chronic Gastritis in China 
(2017, Shanghai)’,10 ‘National Integrated Traditional Chinese 
and Western Medicine Management of Helicobacter pylori- 
related Diseases’11 and the ‘Consensus on Eradication of Heli-
cobacter pylori and Prevention and Control of Gastric Cancer in 
China (2019, Shanghai)’.2 In addition, important international 
consensus reports have been published to guide the management 
of H. pylori infection and related disease prevention at the global 
level.12–18 However, no corresponding guidelines and strategies 
have been designated for the management of H. pylori infection 
in the general public and among family members to block its 
transmission and development of related diseases.

H. pylori infection is largely a family- based disease, with the 
advances in clinical practice and public awareness, the detri-
mental effects of family- based H. pylori infection have been 
increasingly recognised,19–21 which requires attention from physi-
cians and public health administrative officials. Traditionally, the 
‘test- and- treat’ and ‘screen- and- treat’ strategies are available for 
various infected populations,1 12 13 and they are critical in guiding 
global H. pylori eradication programmes over the past decades. 
However, clinical practice has found the need for refinement 
on these strategies,19–22 as the daily practice has met challenges 
and found that it is hard to differentiate a low- prevalence area 
from many highly infected communities in China, and the treat-
ment processes are also affected by patient adherence, selection 
of treatment population and cost–benefit estimations. Further-
more, it is difficult to control infection from source without the 
infected family members being engaged; therefore, development 
of novel comprehensive strategies is desired to solve these prob-
lems and to facilitate bacterial eradication.20 21

Population- wide screening and eradication of H. pylori to 
prevent GC in highly infected areas have recently been proposed 
by several consensus reports and supported by large- scale inves-
tigations.12–14 17 22–28 The notion of ‘family- based H. pylori infec-
tion control and management’ was also recently introduced in 
China to block its intrafamilial transmission, and it appears to 
be an effective, practical and promising strategy to reduce H. 
pylori infection and to prevent related diseases.20 21 The National 
Clinical Research Centre for Digestive Diseases (Shanghai); 
Gastrointestinal Early Cancer Prevention & Treatment Alliance 
of China; Helicobacter pylori Study Group of Chinese Society 
of Gastroenterology, Chinese Medical Association (CMA); and 
Chinese Alliance for Helicobacter pylori Study therefore decided 
to hold a joint meeting to discuss and adopt the notion of family- 
based H. pylori infection control and management as a practical 
strategy to curb H. pylori intrafamilial transmission and devel-
opment of related diseases in order to reduce its infection rates, 
related disease and GC burden for the nation in the coming 
decades.

The consensus suggestions will be instrumental to prevent H. 
pylori spread among family members and subsequently reduce 
related disease, GC incidence and medical expenditure. It will 
also be helpful to optimise household living style and to improve 
public awareness and health for Chinese residents and society. 
Experience from this practice would be beneficial not only for 
China, but also valuable as a reference for international commu-
nities that have high infection rates and related disease burdens.

METHODS
Preparation and construction of consensus- related clin-
ical questions (CQs) and statements followed a search and 
systematic review of relevant documents; 57 experts from 
41 major universities and institutions in 20 provinces and 
regions of Mainland China were invited to review evidence 
and to modify statements. Key questions related to family- 
based H. pylori infection control and management were 
searched and drafted, and 23 original statement items were 
formed. The consensus drafting process refers to the popula-
tion, intervention, comparator and outcome principle,29 and 
we also referred to the international consensus formulation 
processes.12–14

Evaluation of quality of evidence and strength of recom-
mendations: grading of recommendations assessment, devel-
opment and evaluation system is used to evaluate the quality 
of evidence and strength of recommendations.30 Quality of 
evidence was divided into four levels: high, moderate, low 
and very low. Strength of recommendations was divided into 
two levels: strong recommendation (the benefit is signifi-
cantly greater than the risk or vice versa) and conditional 
recommendation (benefit is greater than the risk or vice 
versa). Quality of evidence is only one of the factors that 
determine the strength of recommendation, and low- quality 
evidence may also get strong recommendations. Experts 
provide recommendations based on both the available 
evidence and their personal opinion and experience.

Consensus reaching process: Delphi method was applied 
to reach a consensus on relevant CQs and statements. The 
constructed CQs and statements were first sent to all experts 
by email; feedbacks from experts were incorporated into the 
statements. After two rounds of consultation and modifi-
cation of statements, the initial consensus statements were 
reached. On 30 January 2021, an online meeting was organ-
ised using the ‘Zoom Cloud Meetings’ platform (because 
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the COVID- 19 pandemic prevented a face- to- face meeting), 
which included 35 available experts from 27 institutions 
in 18 provinces to discuss and make necessary changes on 
the statements. Experts discussed the original CQs and 23 
statements on family- based H. pylori infection transmis-
sion, control and management, and reached consensus on 16 
statements with modifications.

Experts voted anonymously through the Chinese online 
‘Questionnaire Star’ platform, and electronic ballots were 
automatically calculated; this process was monitored by the 
meeting secretary. Voting opinions were divided into six 
levels: (1) agree strongly; (2) agree, with minor reservations; 
(3) agree, with larger reservations; (4) disagree, with larger 
reservations; (5) disagree, with minor reservations; and (6) 
disagree completely. Voting results of 1+2 ≥80% were consid-
ered to reach consensus.

The voting results were later finalised, and the contents 
were prepared for publication. Three versions of the 
consensus report were drafted for different audiences: (1) 
a Chinese version of the report31 was published by Chinese 
Journal of Digestion, which is the official journal of the 
Chinese Society of Gastroenterology, CMA and circulated 
mostly in mainland China; (2) a popular science version 
of the report32 which was modified from the professional 
version and published in Chinese by Health World, the 
CMA- affiliated popular science magazine, and circulated in 
mainland China aimed at the general audience; and (3) this 
English language version of the report, which is aimed at 
international communities.

RESULTS
The 16 statements that reached consensus are summarised 
in table 1 and detailed as follows; 7 statements that failed to 

reach consensus are presented in online supplemental table 
1.

Section 1: H. pylori infection and transmission among family 
members in the household
CQ1. Is H. pylori transmissible within family units or among family 
members?
Statement 1: H. pylori is a bacterial pathogen that is transmissible 
from person to person and especially among family members.

Evidence quality: high.
Strength of recommendation: strong recommendation 84.2%, 

conditional recommendation 15.8%.
Consensus level: 94.7%.
Comments: Interpersonal and intrafamilial transmis-

sions of H. pylori are important routes for bacterial spread 
among family members. Accumulating evidence from a large 
number of studies have clearly demonstrated that H. pylori 
infection has obvious family cluster infection.33–39 Regarding 
the role and infection status of parents in the transmission 
of H. pylori to children, both clinical surveys and molec-
ular biology studies such as random amplified polymor-
phic DNA fingerprinting analysis have indicated that the 
infected parents, especially mothers, play a key role in H. 
pylori transmission within a household.35 40 When parents 
are infected by H. pylori, the infection rate of their children 
increases significantly; spread also occurs between spouses 
and among siblings.33–39 These results suggest that intrafa-
milial transmission is an important cause of H. pylori infec-
tion, but the risk of infection among family members varies 
from family to family. Factors such as living habits, race, 
hygiene conditions, socioeconomic status and family size all 
contribute to transmission. Bacterial spread among family 

Table 1 Summary of the 16 statements

Statements Consensus level (%)

Section 1: Helicobacter pylori infection and transmission among family members in the household

  Statement 1: H. pylori is a bacterial pathogen that is transmissible from person to person and especially among family members. 94.7

  Statement 2: H. pylori is transmitted by oral route, and intrafamilial transmission is one of the major sources of infection. 94.3

  Statement 3: Family members infected by H. pylori are potential sources of infection and have the possibility for continued transmission. 92.1

  Statement 4: Most H. pylori infections occur during childhood and adolescents but can also be acquired in adulthood. 84.2

  Statement 5: For all H. pylori- infected adult family members in a household, eradication should be considered. 81.5

Section 2: Prevention and management of H. pylori infection in children and elderly people within the household

  Statement 6: The relationship between H. pylori infection and gastric mucosal precancerous lesions in children and adolescents needs further 
investigation.

86.6

  Statement 7: H. pylori infection in children needs to be managed based on risk–benefit assessment and related disease status. 89.4

  Statement 8: For elderly members of the family, strategies for treating H. pylori infection should be formatted based on individual conditions. 97.3

Section 3: Strategies for prevention and management of H. pylori infection among family members

  Statement 9: ‘Family- based H. pylori infection control and management’ is an important strategy to prevent intrafamilial transmission and infection. 86.8

  Statement 10: Concurrent treatment of H. pylori- infected family members is helpful to reduce the chance of reinfection after its eradication. 81.5

  Statement 11: For patients with gastric cancer or gastric mucosal precancerous lesions, H. pylori infection should be screened and treated for their 
family members living in the same household.

84.2

  Statement 12: The treatment regimens proposed by the ‘Fifth National Consensus Report on the Management of H. pylori Infection’ are suitable for H. 
pylori eradication among family members.

94.7

  Statement 13: The concept of ‘eradicating H. pylori at the first- time treatment’ is applicable in the management of H. pylori infection among family 
members.

94.7

  Statement 14: Urea breath tests, serum antibody tests and stool antigen tests are suitable methods to detect H. pylori infection among family 
members.

92.1

  Statement 15: Family- based H. pylori infection control and management is an essential part of comprehensive H. pylori infection prevention and 
control strategies at the general public and community levels.

92.1

  Statement 16: While an H. pylori vaccine is not available, preventing new infections and eradicating existing infections are both effective approaches 
for infection prevention and control

89.7

 on D
ecem

ber 11, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gutjnl-2021-325630 on 26 N
ovem

ber 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/gutjnl-2021-325630
https://dx.doi.org/10.1136/gutjnl-2021-325630
http://gut.bmj.com/


241Ding S- Z, et al. Gut 2022;71:238–253. doi:10.1136/gutjnl-2021-325630

Guidelines

members also varies greatly between different geographical 
regions.38 41 42

All H. pylori- infected patients will develop histolog-
ical gastritis,1 12 and clinical manifestations after H. pylori 
infection are very different. In some infected people, H. 
pylori infection does not have any symptoms or signs, and 
it is only discovered during medical examinations or routine 
checkups. A portion of infected people will follow Correa’s 
cascade and develop chronic non- atrophic gastritis, atrophic 
gastritis, intestinal metaplasia, dysplasia and GC after years 
or decades of slow development.1 12 43

CQ2. What are the transmission routes for H. pylori spread within 
family units or among family members?
Statement 2: H. pylori is transmitted by oral route, and intrafa-
milial transmission is one of the major sources of infection.

Evidence quality: high.
Recommendation strength: strong recommendation 78.9%, 

conditional recommendation 21.1%.
Consensus level: 94.3%.
Comments: Mounting evidence has demonstrated that H. 

pylori is transmitted through oral–oral, fecal–oral routes and 
water sources39 44–46 (table 2). H. pylori can be isolated and 
cultured from vomitus, as well as occasionally from saliva 
and cathartic stools of infected people,44 45 and the bacte-
rium can be detected in dental plaque, cavities, saliva spec-
imens and dental pulp using in vitro molecular detection 
methods such as PCR and western blots.47–50 In addition, H. 
pylori can also be detected in a variety of animals,46 51 52 and 
isolated and cultured in the gastric mucosa of sheep,46 goats 
and cows.52

Studies have also found that H. pylori can survive for a 
certain period in food stuffs, such as milk, juice, vegetables, 
ready- to- eat foods and different kinds of meats.53 Investiga-
tions in Latin America using molecular techniques or bacte-
rial culture methods have found that H. pylori is also present 
in drinking water, fresh water, well water, estuarine water, 
seawater and marine products.54–58 Although the specific 
routes of transmission remain to be confirmed, these results 
strongly indicate that they are one of the major causes of 
infection among family members. H. pylori infection is 
thus speculated as a foodborne or waterborne disease, with 
humans and animals the likely reservoirs.53 58

Due to its contagious nature, H. pylori infection is usually 
spread among family members, and the infected strains 
among members can be completely same or very similar after 
mutation.33–39 59 Infected individuals may also carry strains 
of different origins, suggesting that there is also a possibility 

of exogenous infection.35 40 60 Further investigations are 
warranted to clarify the proportion and importance of both 
infection routes.

CQ3. Are H. pylori-infected family members a source of transmission 
to other family members?
Statement 3: Family members infected by H. pylori are poten-
tial sources of infection and have the possibility for continued 
transmission.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 73.6%, 

conditional recommendation 26.4%.
Consensus level: 92.1%.
Comments: Individuals infected by H. pylori usually will 

not clear by itself without proper treatment; family members 
infected by H. pylori are always a potential source of infection 
and have the possibility for continued transmission.33–39 When 
living in the same household with one or more H. pylori- infected 
family members, other members such as spouses and children are 
exposed with increased infection risk.38 39 Although H. pylori 
may not necessarily infect every member of a household, the 
likelihood of infection depends on close contact, living habits 
and hygiene conditions.38 39 61 Therefore, education of family 
members about good hygiene practices, eating habits, awareness 
of H. pylori and its detrimental effects, handwashing, and avoid-
ance of raw or contaminated food and water are all important to 
help prevent cross- contamination and reduce the risk of infec-
tion (table 3).

For Chinese families, a common problem that deserves close 
attention is the use of serving/public chopsticks and spoons. 
As Chinese families have this historical tradition, and some of 
them usually share foods in the same dish or bowl, sometimes 
using the same utensils, which are sources of H. pylori cross- 
contamination. Therefore, changing habit and promoting sepa-
rate meals/serving for individual family members are desirable, 
especially during family gatherings.

CQ4. When and where do most people get H. pylori infection in their 
lifetime?
Statement 4: Most H. pylori infections occur during childhood 
and adolescents but can also be acquired in adulthood.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 63.1%, 

conditional recommendation 36.9%.
Consensus level: 84.2%.
Comments: Studies have shown that intrafamilial transmis-

sion is a major source of H. pylori transmission to children 

Table 2 Common Helicobacter pylori transmission routes and preventive measures

Types of transmission Transmission routes Measures for prevention

1. Oral–oral transmission. Chewing food before feeding children; kissing; consuming 
contaminated water, meat, milk, vegetables and other foods; poor 
hygiene practice, etc

Avoid chewing food before feeding to infants and young 
children; eat healthy and safe foods; implement good personal 
hygiene practice.

2. Shared utensils or equipment 
transmission.

Sharing food utensils, such as dishes, bowls, chopsticks, spoons and 
other food containers; using contaminated dental equipment, etc

Do not share food utensils such as plates and food wares; 
implement individual dining and serving; separate use of 
chopsticks, spoons, etc; use safe dental equipment.

3. Fecal–oral transmission. Drinking water or eating food contaminated by excrement, such as well 
water and untreated water

Consume only hygienic and safe food and water.

4. Iatrogenic transmission. Intimate contact with people infected with H. pylori or contaminated 
equipment, medical equipment that has not been thoroughly 
disinfected, etc

Avoid intimate contact with H. pylori- infected persons 
and suspicious equipment; thoroughly disinfect medical 
equipment.
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and adolescents (10–19 years of age), and infection is mainly 
transmitted by parents, especially by mothers.33 34 38 39 Common 
routes of transmission among family members include sharing 
utensils and food, chewing food before feeding children, kissing, 
drinking contaminated water and poor hygiene habits.37 38

One 2006 survey of childhood H. pylori infection conducted 
in Shanghai, China, included 1119 healthy school children and 
adolescents62; the results showed that infection rate among 
asymptomatic children in the 7- year- old age group was 30.9%, 
with an average annual increase of 3.2%, reaching the adulthood 
infection level at the age of 12. In 2014, a retrospective survey 
in China that included 1634 paediatric inpatients undergoing 
endoscopy found that among children aged under 3, 4–6, 7–10 
and 11–18 years groups, H. pylori infection rates were 24.6%, 
27.2%, 32.9%, and 34.8%, respectively.63 In recent years, due to 
improved living conditions and healthcare, the overall H. pylori 
infection rate has declined.6 63–65 One H. pylori infection survey 
in 2011 conducted in three major Chinese cities (Beijing, Guang-
zhou and Chengdu) included 3491 children; the results showed 
that in children aged 1–3, 4–6, 7–9, 10–12, 13–15 and 16–18 
years, the infection rates were 0.6%–4.9%, 5.6%–9.7%, 3.9%–
7.1%, 8.6%–12.1%, 6.2%–17.2% and 13.0%–33.0%, respec-
tively.64 However, for children and adolescents living in rural 
areas, due to limited access to healthcare and poor sanitation 
conditions, the infection rates are expected to be higher than 
those in cities.6 Further investigations are required to determine 
rural infection conditions.

These results demonstrate that H. pylori infection rate in 
children increases with age. Infection is mainly acquired during 
childhood and adolescent stages,62–64 and it can also be acquired 
during adulthood, although the chances are slightly less. In addi-
tion, family living style, living environment, education level, 
socioeconomic status and family size are factors that affect its 
spread.

CQ5. Should all H. pylori-infected adult family members be treated 
to eliminate the infection?
Statement 5: For all H. pylori- infected adult family members in 
a household, eradication should be considered.

Evidence quality: moderate.
Recommendation strength: strong recommendation 52.6%, 

conditional recommendation 47.4%.
Consensus level: 81.5%.
Comments: For infected adult family members, H. pylori 

eradication is recommended following guidelines from the 
‘Fifth Chinese National Consensus Report on the Management 
of Helicobacter pylori Infection’, unless there are competing 
considerations.1 The 2015 ‘Kyoto Global Consensus Report 
on Helicobacter pylori Gastritis’ also indicated that H. pylori 
gastritis is an infectious disease. Eradicating H. pylori can elim-
inate the source of infection, reduce infection rate of the popu-
lation and prevent serious complications.12 Other guidelines 

and consensus suggestions including the 2017 ‘Management 
of Helicobacter pylori Infection—The Maastricht V/Florence 
Consensus Report’, consensus of the USA, Japan and Asia- Pacific 
region,12–18 and results from several large- scale clinical observa-
tions23–26 have all recommended eradicating H. pylori before the 
occurrence of gastric mucosal atrophy and intestinal metaplasia 
to reduce the risk of GC. Therefore, unless there are competing 
considerations, eradicating H. pylori infection is recommended 
for all adults within the family.

The phenomenon of family cluster infections can also partially 
explain the fact that gastric mucosal precancerous lesions or GC 
are present in one or more infected family members at different 
times of their lives, indicating that H. pylori infection may play a 
critical role in disease progression.66–68

Section 2: Prevention and management of H. pylori infection 
in children and elderly people within the household
CQ6. Does H. pylori infection induce gastric mucosal precancerous 
lesions in children and adolescents?
Statement 6: The relationship between H. pylori infection and 
gastric mucosal precancerous lesions in children and adolescents 
needs further investigation.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 50.0%, 

conditional recommendation 50.0%.
Consensus level: 86.8%.
Comments: Because H. pylori infection usually results in mild 

or no gastric mucosal lesions in paediatric patients, few studies 
have been performed on the relationship between H. pylori 
infection and gastric mucosal lesions in children.42 69 Recent 
reports have noted that gastric mucosal atrophy and intestinal 
metaplasia are present in H. pylori- infected children, even in 
those who are very young.42 63 69–72 Earlier small studies indicated 
that atrophy was present in 0%–72% of the samples studied.69 
However, recent surveys of 524 children in China63 and 131 chil-
dren in Japan70 showed that the incidence of atrophic gastritis in 
H. pylori- infected children was 4.4% and 10.7%, respectively. 
In stage II and III atrophic gastritis of H. pylori- positive Japa-
nese children, the incidence of intestinal metaplasia is 4.6% in 
both the antrum and body of the stomach.70 A small Mexican 
study in 2014 on gastric biopsies from 82 children with chronic 
gastritis found that 8.5% of the samples had gastric mucosal 
atrophy, and 6.1% had intestinal metaplasia; and among the 36 
H. pylori- infected children, six (16.7%) had atrophic gastritis.72 
In Tunisia, an H. pylori- prevalent area, one study in 2009 found 
that patients with gastric mucosal atrophy accounted for 9.3% 
(32/345 cases) of the enrolled children and 14.5% (32/221 cases) 
of the enrolled patients with chronic gastritis; among these 32 
children with atrophic gastritis, 30 were infected by H. pylori.73

However, research results are inconsistent between different 
regions and countries. For example, in a 2012 study of 96 H. 

Table 3 Helicobacter pylori infection control and management strategies

Strategies Characteristics Applications and limitations

1. Test and treat. Recommended for uninvestigated young patients with dyspeptic symptoms, but 
not for older patients or persons with alarm symptoms

Not suitable for areas with high H. pylori infection rates 
and high incidences of GC

2. Screen and treat. Recommended for patients with family history of GC and alarm symptoms; not 
suitable for areas with low H. pylori infection rates

Suitable for areas with high H. pylori infection rates 
and high incidences of GC

3. Family- based control and 
management.

Targeting H. pylori- infected individuals within the family; screening, treating and 
following up H. pylori- infected family members within the household

Application areas are not affected by H. pylori infection 
rates or incidences of GC.

GC, gastric cancer.
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pylori- infected children in Brazil, gastric mucosal atrophy was 
not found, and gastric mucosal atrophy was relatively rare 
in French and Austrian children infected by H. pylori.74–76 
Although further research is needed, these data suggest that 
gastric mucosal atrophy and intestinal metaplasia in children and 
adolescents may present in a similar way to adult infection and 
are probably more common in H. pylori highly infected areas 
than they were previously thought. Therefore, active interven-
tion based on infection and disease status is required. It is also 
necessary to explore further on its natural course, consequences, 
potential carcinogenic risks and factors that lead to atrophy and 
metaplasia during H. pylori infection.

CQ7. Within a household, should all H. pylori-infected children be 
treated to eliminate the infection?
Statement 7: H. pylori infection in children needs to be managed 
based on risk–benefit assessment and related disease status.

Evidence quality: high.
Strength of recommendation: strong recommendation 60.5%, 

conditional recommendation 39.5%.
Consensus level: 89.4%.
Comments: Management of H. pylori infection in children 

is recommended primarily based on risk–benefit assessment, 
related disease status and depending on the infection rate in 
different geographical locations.42 77–79 In 2015, the Gastro-
enterology Group of the Chinese Paediatric Association, 
CMA, published a guideline on the management of H. pylori 
infection in children.77 The consensus recommends that H. 
pylori must be eradicated in children with peptic ulcer and 
patients with gastric mucosa- associated lymphoid tissue 
(MALT) lymphoma. H. pylori eradication can be offered for 
children with chronic gastritis, those with a family history 
of GC or unexplained refractory iron- deficiency anaemia, 
those planning to take long- term non- steroidal anti- 
inflammatory drugs (NSAIDs, including low- dose aspirin), 
and those whose guardians or older siblings strongly demand 
it. The indications to detect H. pylori infection include these 
conditions and children with a family history of GC in first- 
degree relatives, but H. pylori testing is not recommended as 
a routine assay.77

For North America and Europe, the joint ESPGHAN/
NASPGHAN guidelines for the management of H. pylori 
in children and adolescents (Update 2016) recommended 
against a test- and- treat strategy for H. pylori infection in 
children but recommended testing and treating H. pylori in 
children with gastric or duodenal ulcer diseases.78 As these 
recommendations are primarily based on and for the settings 
of North America and Europe, where H. pylori infection 
rates are low and decreasing, along with the related disease 
burden, the guideline may therefore not apply to other areas 
of the world where the infection rate and related disease 
burden are high, such as Asia, Latin America and many 
developing countries.

In 2020, the Japanese Society of Paediatric Gastroenter-
ology, Hepatology and Nutrition published a revised guide-
line managing H. pylori infection in children.79 The guideline 
recommends that H. pylori must be eradicated in children 
with gastric or duodenal ulcers, histological gastric mucosal 
atrophy, gastric MALT lymphoma, protein- losing gastroen-
teropathy, iron- deficiency anaemia and chronic idiopathic 
thrombocytopenic purpura. The report also recommends 
using at least two H. pylori tests, such as two non- invasive 
tests (eg, breath test and stool antigen test) or a biopsy- based 

and a non- invasive test (eg, breath test) for more accurate 
diagnosis of active infection.

This guideline79 also recommends that for children aged 
5 years or older with active infections, H. pylori eradica-
tion therapy can be offered when reinfection possibility is 
considered. Consideration of H. pylori eradication therapy 
is recommended for children who have active gastritis, 
undergo gastroscopy due to abdominal symptoms, have a 
family history of GC in first- degree or second- degree rela-
tives, and in whom active H. pylori infection has been found. 
However, H. pylori eradication therapy is not recommended 
for chronic primary urticaria. A test- and- treat approach is 
not recommended for asymptomatic children for preventing 
GC or preventing reinfection in adults in families where 
H. pylori infection has been eradicated. Compared with 
its previous versions, the updated recommendations have 
further clarified the indications for H. pylori detection and 
eradication in children.

Regarding the methods for diagnosis and confirmation of 
H. pylori eradication in children and adolescents, commonly 
applied 13C- urea breath test (UBT), stool antigen test and 
serum antibody test, as well as invasive methods including 
rapid urease test, histological examination and culture, have 
been recommended. These methods have different accuracy 
and application limitations, and can be offered based on the 
indications mentioned in the aforementioned guidelines.76–78 
At least two tests are recommended for more accurate diag-
nosis.79 Eradication therapies for children and adolescents 
are slightly different from adult regimens, and body weight, 
dose calculation- based triple therapies are recommended, 
including proton pump inhibitor (PPI) plus two antibiotics, 
such as amoxicillin and clarithromycin or metronidazole; the 
course is 7–14 days in Japan79 to 10–14 days in China, North 
America and Europe regimens. Bismuth is not approved in 
Japan79 but is recommended in the consensus reports from 
China, North America and Europe.77 78 To achieve maximal 
therapeutic effects, consultation with parents or guardians 
before eradication therapy is mandatory.

CQ8. Should all H. pylori-infected elderly family members be treated 
for the infection?
Statement 8: For elderly members of the family, strategies for 
treating H. pylori infection should be formulated based on indi-
vidual conditions.

Evidence quality: moderate.
Recommendation strength: strong recommendation 65.7%, 

conditional recommendation 34.3%.
Consensus level: 97.3%.
Comments: H. pylori infection rate is higher in elderly popu-

lation (60–65 years or older). Eradication of H. pylori can 
improve GI symptoms in this group of patients, and, to a certain 
extent, prevent, delay or even partially reverse gastric mucosal 
atrophy and intestinal metaplasia, as well as reducing the inci-
dence of GC.80–83 Studies have shown that the elderly population 
has no significantly increased resistance to antibiotics commonly 
used to eradicate H. pylori such as amoxicillin and furazolidone, 
but resistance to quinolone (levofloxacin) and clarithromycin 
has increased.83 84 Eradication treatment should be considered 
for this population unless competing considerations exist.

The elderly population often has one or more disease condi-
tions at the time of treatment, such as heart, lung, cerebrovas-
cular and kidney diseases, or uses long- term NSAIDs. Therefore, 
caution should be exercised and risk–benefit assessment should 
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be carried out before H. pylori eradication. Individual or person-
alised treatment plans should be selected based on the patient’s 
drug intake history, physiopathological condition, disease status 
and adverse drug reactions.80–83 Discussing treatment regimens 
with family members or carers is recommended. Proper instruc-
tion and education about eradication processes before and 
during treatment can improve adherence and render the individ-
ualised treatment safe and effective.

Section 3: Strategies for prevention and management of H. 
pylori infection among family members
CQ9. Is family-based H. pylori infection control and management a 
practical strategy to prevent H. pylori intrafamilial transmission and 
infection?
Statement 9: Family- based H. pylori infection control and 
management is an important strategy to prevent intrafamilial 
transmission and infection.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 76.3%, 

conditional recommendation 23.4%.
Consensus level: 86.8%.
Comments: Two strategies are currently available for the 

management of H. pylori infection (table 2): (1) test and treat, 
which is recommended for young patients with uninvestigated 
dyspepsia but is unsuitable for older patients and those with 
alarm symptoms; and (2) screen and treat, which is for patients 
who have a family history of GC, have alarm symptoms or live 
in GC- prevalent areas.1 12 13 In areas where the infection rate is 
low, the benefits of population- based screen- and- treat strategy 
are limited due to declining H. pylori infection rates and related 
disease burden such as peptic ulcers, precancerous lesions and 
GC. For areas where the infection rate and related disease burden 
are high, this strategy is beneficial, cost- effective and worth 
population- wide screening and intervention (table 2).1 13 17

H. pylori is transmitted orally, mostly among family members 
during childhood and adolescents.36 38 Prevention and control of 
intrafamilial transmission among family members is therefore a 
practical approach to block the transmission chain and to reduce 
the infection rate in a society; this approach has been suggested to 
reduce the infection rate and related diseases.20 21 85 The notion 
of family- based H. pylori infection control and management was 
also recently introduced as a third important strategy to block 
H. pylori transmission and infection in China19 20 31 32 (figure 1), 
and the strategy appears practical, easily manageable, with good 
family member adherence, and does not require differentiating 
high- infection and low- infection areas. Although large- scale 
household- based clinical trials to prove its efficacy are currently 
lacking, meta- analyses and scattered small reports have begun 
to demonstrate that whole family- based cotreatment approach 
is a superior strategy to regimens treating only infected individ-
uals in reducing H. pylori reinfection rates.19 85 86 This is in line 
with the concept of mass screening and eradication of H. pylori 
in populations to reduce its related disease burden.17 25 26 It is 
also necessary to investigate further and to formulate detailed 
strategies to control household H. pylori infection, ideally by 
randomised controlled trials (RCTs).

CQ10. Is concurrent treatment of H. pylori-infected family members 
helpful to reduce the chance of reinfection among family members?
Statement 10: Concurrent treatment of H. pylori- infected family 
members is helpful to reduce the chance of reinfection after its 
eradication.

Evidence quality: moderate.

Recommendation strength: strong recommendation 65.7%, 
conditional recommendation 34.3%.

Consensus level: 81.5%.
Comments: One critical issue after H. pylori eradication is its 

reinfection and recurrence; study results from different regions 
have yielded slightly different outcomes, ranging from 0% to 
12%.14 87–92 One Chinese study in 2019 showed that recur-
rence rates of 1 and 3 years in adults after H. pylori eradica-
tion (including recrudescence within 1 year and reinfection over 
1 year after eradication) were 1.75% and 4.61%, respectively. 
Low income and poor hygiene conditions are independent risk 
factors responsible for recurrence.87 A systematic review in 2017 
showed that the global annual H. pylori recurrence, reinfection 
and recrudescence rates were 4.3%, 3.1% and 2.2%, respec-
tively.88 However, these results vary by regions and countries. 
For example, a Korean study in 2013 showed that the long- 
term (37.1 months) average reinfection rate was 10.9%, and the 
annual reinfection rate was 3.5% after H. pylori eradication.89 
The results may also differ between developing and devel-
oped countries92 and between urban and rural areas because 
residents may experience different healthcare accessibilities, 

Figure 1 Flowchart of family- based Helicobacter pylori infection 
control and management. In clinical settings, visiting patients are 
questioned for symptoms and signs, and Helicobacter pylori infection 
status is screened by urease breath tests, serological tests or stool 
antigen tests. If the patient is H. pylori-positive, their family members 
are recommended to test for H. pylori using one or more of these 
methods. Family members usually include parents, spouses, children 
and others living in the same household. The infected patients and 
family members are advised to treat the infection based on individual 
condition and follow- up in 4 weeks. If patients or their family members 
are H. pylori- negative, routine follow- up and no treatment are required. 
For patients with endoscopy- confirmed gastric precancerous lesions 
such as atrophy, intestinal metaplasia and intraepithelial neoplasia, H. 
pylori infection status should be tested, and if it is positive, eradication 
therapy should be offered and regular endoscopy surveillance should 
be performed regardless of H. pylori infection status. Dashed line with 
arrow indicates interaction and close relationship.
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living environments and sanitation conditions.87 However, very 
few studies have compared the reinfection rate in H. pylori- 
infected households versus the general infection conditions in 
a community.

H. pylori infection among family members can occur before, 
during or after treatment. Family members living with H. pylori- 
infected individuals are exposed to an increased infection risk 
due to factors such as similar living habits, sharing food or 
food wares, intimate contact and chewing food before feeding 
children. This could also be the reason that some patients are 
reinfected after eradication.61 85 87 Concurrent treatment of all 
H. pylori- infected family members could theoretically eliminate 
its cross- infection and spread within the household because the 
familial source of infection is removed.21 85 86 Recent studies 
have begun to show that family- based cotreatment of H. pylori 
infection could partially reduce recurrence rates and increase 
eradication rates compared with the approach of treating only 
infected individuals.19 85 86 93

A small, single- centre, non- RCT observation in China93 in 
2014 showed that the 24- month cumulative recurrence rate in 
the single- infected patient treatment group was 19.7%, and in 
the family cotreatment group, it was only 7.4%. These results 
are in line with a previous report by Sari et al in Turkey19 in 
2008. However, in countries or regions where H. pylori infection 
rates are low, no difference exists between these two treatment 
approaches. For example, one study in the UK94 in 2004 found 
no difference between the two treatment groups, even after 62.2 
months of follow- up on 50 families. One German study95 in 
2002 that was conducted with a 2- year follow- up of 108 cases 
of H. pylori- eradicated patients found no reinfection; even some 
family members were H. pylori-positive. In 2002, Gisbert et al 
in Spain96 followed up 120 cases of H. pylori- eradicated patients 
and found 6.8% of the patients whose spouses were H. pylori- 
positive were reinfected per year. However, molecular biology 
study showed that bacterial strains of the reinfected patients 
were different from those of their partners, suggesting that rein-
fected H. pylori strains are from different sources.

In 2021, a meta- analysis demonstrated that whole- family H. 
pylori eradication is a superior strategy to the single- infected 
patient treatment approach.85 The overall recurrence rate at 
1- year follow- up in the pooled data was 2.7% for the whole- 
family treatment group, and 10.5% for single- infected treatment 
patient group. Studies in this area currently lack large- scale, 
multicentre RCTs, and further stratified investigations are 
warranted.

CQ11. Should H. pylori be screened and treated among family 
members living in the same household with patients who have GC 
or gastric mucosal precancerous lesions?
Statement 11: For patients with GC or gastric mucosal precan-
cerous lesions, H. pylori infection should be screened and treated 
for their family members living in the same household.

Evidence quality: moderate.
Recommendation strength: strong recommendation 78.9%, 

conditional recommendation 21.1%.
Consensus level: 84.2%.
Comments: H. pylori has the characteristic of family 

clustering infections. Persistent H. pylori infection is the 
most important factor for the initiation and development 
of gastric mucosal precancerous lesions, such as atrophic 
gastritis and intestinal metaplasia,97 98 and H. pylori- infected 
family members of patients with GC have increased risk 
of developing gastric mucosal precancerous lesions and 

GC.66–68 99 Although H. pylori infection- related diseases are 
more frequently present in adulthood, infections are mostly 
acquired during childhood and adolescents; the chronic 
gastritis progresses into atrophic gastritis, intestinal meta-
plasia, dysplasia and GC after years of slow development.12 13 
Despite other factors such as genetics, chemical factors, diet, 
living habits and age are also closely related to histolog-
ical gastric mucosal atrophy and intestinal metaplasia; H. 
pylori is the most important known cause of these precan-
cerous lesions and GC,98 100 especially for patients who carry 
the CagA- positive genotype strains.101 102 As the high- risk 
group of individuals for GC, family members of patients 
with GC should be tested for H. pylori, and those who are 
H. pylori- positive should receive eradication therapy. For 
family members with gastric mucosa precancerous lesions, 
H. pylori infection status should be tested and eradicated if 
it is positive. In addition, regular endoscopic examination is 
recommended for early GC surveillance in these patients.1 2

Patients with peptic ulcers usually have higher H. pylori 
infection rates (90.4%),13 103 and family members living with 
the patient are also exposed to a higher risk of infection. For 
H. pylori- infected adult patients in the family, eradication 
therapy is recommended unless competing considerations 
exist.1 13 Recent studies on the genotyping of infected persons 
also show that type I H. pylori strains (CagA and VacA posi-
tive) are the major type of H. pylori infection in Chinese 
residents,65 103 104 and it induces severer inflammation, 
gastric mucosal lesions and are more prevalent in patients 
with GC than type II (CagA and VacA negative) strains. This 
is also supported by population- based studies and confirmed 
by basic science research experiments.101 105–108 Future inves-
tigations in this area are of great importance for preventing 
gastric mucosal lesion and GC in first- degree relatives of 
patients with GC.66 109

The concept of eradicating H. pylori infection in whole 
family unit is also reflected in existing international consensus. 
For example, in the 2018 ‘Helicobacter pylori Management 
in ASEAN: the Bangkok Consensus Report’,14 statement 4 
recommends that ‘eradication of H. pylori reduces the risk 
of GC and family members of patients with GC should be 
screened and treated’. The 2020 ‘Screening and Eradication 
of Helicobacter pylori for Gastric Cancer Prevention: the 
Taipei Global Consensus’ also recommended ‘screening and 
eradication of H. pylori for gastric cancer prevention in popu-
lations with a high incidence or high risk of gastric cancer’ 
(statement 6), and that this approach should be included in 
the national health insurance plan (statement 12).17 The 2016 
‘Houston Consensus Conference on Testing for Helicobacter 
pylori Infection in the United States’ also included several 
family member- related testing and treatment statements.18

Additionally, a number of clinical observations and inter-
national consensuses have clearly highlighted that eradica-
tion of H. pylori can relieve the inflammatory level, the risk 
of gastric mucosal atrophy, intestinal metaplasia, dysplasia 
and even the incidence of GC.23 26 28 Young generations 
would benefit most from this strategy because eliminating H. 
pylori infection can reduce the risk of precancerous lesions, 
along with GC in later life. It also reduces the chance of 
transmission to their children.17 Even at the stage of atro-
phic gastritis and intestinal metaplasia, eradicating H. pylori 
is also beneficial in preventing the deterioration of gastric 
mucosal lesions,23 26 and reducing the occurrence of meta-
chronous cancer in patients with GC after endoscopic resec-
tion treatment.80 110
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CQ12. What are the suitable treatment regimens for Chinese 
residents to eradicate H. pylori among family members?
Statement 12: The treatment regimens proposed by the ‘Fifth 
National Consensus Report on the Management of Helicobacter 
pylori Infection’ are suitable for H. pylori eradication among 
family members.

Evidence quality: high.
Recommendation strength: strong recommendation 78.9%, 

conditional recommendation 21.1%.
Consensus level: 94.7%.
Comments: In 2017, the Helicobacter pylori Study Group of 

Chinese Society of Gastroenterology, CMA, published its ‘Fifth 
National Consensus Report on the Treatment of Helicobacter 
pylori Infection’, which proposed seven different combinations 
of bismuth and PPI- containing quadruple treatment regimens 
(BQT) as the main empiric therapy to eradicate H. pylori. The 
course of treatment is 10 or 14 days (PPI+bismuth+two anti-
biotics). These regimens are currently commonly applied in 
clinical practice with high eradication rates1 (table 4). They are 
also suitable for family- based H. pylori eradication in the house-
hold. Infected family members should be offered a quadruple 
regimen with known high curative rate locally and low adverse 
drug reaction rate as recommended.1 Bismuth does not have 
drug resistance and is safe and convenient in short- term appli-
cation. Therefore, unless there are competing considerations, 
the consensus recommends the empirical bismuth quadruple 
regimen to treat H. pylori infection. Its current eradication rate is 
above 85% and, in some instances, above 90% (table 4),1 111–114

However, the actual eradication rates also have variations, 
depending on different regimens used and geographical loca-
tion.115 116 One large- scale clinical trial that involves a total of 94 
101 subjects in 2016 found that the overall H. pylori eradication 
rate was only 72.9% in the infection group by using the omepra-
zole, tetracycline, metronidazole and bismuth citrate 10- day 
regimen. Gender, body mass index, history of stomach disease, 
baseline delta over baseline value of 13C- UBT, missed medication 

doses, smoking and drinking were independent predictors of 
eradication failure.115 While in other studies, where eradica-
tion therapy that uses different regimens such as esomeprazole, 
amoxicillin, clarithromycin and bismuth citrate for 14 days, the 
eradication rates are around to or above 85%.116 In addition to 
China, the BQT therapies are also recommended as treatment 
strategies by several international consensus reports, such as 
the ‘Management of Helicobacter pylori Infection- The Maas-
tricht V/Florence Consensus Report’, the ‘Toronto Consensus 
for the Treatment of H. pylori Infection in Adults’, and ‘Helico-
bacter pylori Management in ASEAN: the Bangkok Consensus 
Report”.13–15

Two concerns for the widespread use of antibiotics are their 
adverse effects and H. pylori resistance.117 118 In 2019, one 
Chinese study investigated H. pylori resistance rates and found 
that in a treatment- naïve adult group, the resistance rates for 
metronidazole, clarithromycin, levofloxacin, amoxicillin, rifam-
picin and tetracycline were 78.4%, 19.0%, 23.3%, 1.2%, 1.7% 
and 2.3%, respectively. The previously treated adult group had 
significantly higher resistance rates for metronidazole (99.2%), 
clarithromycin (58.3%) and levofloxacin (52.3%).119 Recently, 
double- dose, high- frequency PPI+amoxicillin combination 
therapy without bismuth has shown promising results in H. 
pylori eradication. The regimen has been reported to achieve 
eradication rates similar to quadruple therapy in several indi-
vidual trials, with eradication rates ranging from 84.7% to 
95.3%.113 114 120 This regimen is relatively simple and easy to 
implement, with high patient adherence and fewer adverse drug 
reactions, providing clinicians an alternative option in prac-
tice. However, it has limitations: this approach is not suitable 
for patients who are allergic to amoxicillin, and a history of 
amoxicillin use may lead to the risk of drug resistance. Drug 
susceptibility tests are required in cases of repeated eradication 
failures.114 120 121

In addition to the aforementioned PPI- based regimen, 
potassium- competitive acid blocker (P- CAB)- based regimen was 
also introduced recently.122–125 P- CABs are a novel and hetero-
geneous class of drugs that competitively block the potassium- 
binding site of gastric H+/K+- ATPase. Vonoprazan (VPZ), 
a P- CAB, has shown a strong inhibitory effect on gastric acid 
secretion, which lasts longer and is not affected by CYP2C19 
gene polymorphism. This provides physicians a new regimen 
option for eradicating H. pylori.122–124 Studies have compared 
the efficacy of VPZ versus PPIs in the treatment of acid- related 
disorders and for H. pylori eradication. Optimised VPZ–amox-
icillin dual therapy can reliably achieve eradication rates equal 
to or higher than 95%.122–125 VPZ- based dual or triple therapy 
has shown similar or even higher eradication rates than the 
corresponding PPI- based therapy in intention- to- treat and per- 
protocol treatments for H. pylori eradication, potentially over-
coming the limitations of PPIs.122 124 125 Further large- scale, 
prospective, multicentre randomised trials will be required to 
verify its efficacy.

CQ13. What is the management strategy in treating H. pylori 
infection among family members?
Statement 13: The concept of ‘eradicating H. pylori at the first- 
time treatment’ is applicable in the management of H. pylori 
infection among family members.

Evidence quality: high.
Recommendation strength: strong recommendation 86.8%, 

conditional recommendation 13.2%.
Consensus level: 94.7%.

Table 4 Bismuth and PPI containing quadruple therapies currently 
recommended for Helicobacter pylori eradication by the ‘Fifth 
National Consensus Report on the Management of Helicobacter pylori 
Infection’1

Regimens Antibiotic 1 Antibiotic 2

1 Amoxicillin 1000 mg, two times 
a day

Clarithromycin 500 mg, two times 
a day

2 Amoxicillin 1000 mg, two times 
a day

Levofloxacin 500 mg, one time a 
day; or 200 mg, two times a day

3 Amoxicillin 1000 mg, two times 
a day

Furazolidone 100 mg, two times 
a day

4 Tetracycline 500 mg, three or four 
times a day

Metronidazole 400 mg, three or 
four times a day

5 Tetracycline 500 mg, three or four 
times a day

Furazolidone 100 mg, two times 
a day

6 Amoxicillin 1000 mg, two times 
a day

Metronidazole 400 mg, three or 
four times a day

7 Amoxicillin 1000 mg, two times 
a day

Tetracycline 500 mg, three or four 
times a day

Standard dose is PPI+bismuth compound (two times/day, orally half an hour 
before meals)+two antibiotics (orally after meals). The standard doses of PPIs 
are esomeprazole 20 mg, rabeprazole 10 mg (or 20 mg), omeprazole 20 mg, 
lansoprazole 30 mg, pantoprazole 40 mg and prazole 5 mg. The standard dose of 
bismuth is 220 mg of potassium bismuth citrate (the standard dose of bismuth 
pectin is to be determined).1

PPI, proton pump inhibitor.
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Comments: The nature of H. pylori eradication is similar 
to the treatment of other commonly found pathogenic bacte-
rial infections, but their characteristics are different. H. pylori 
eradication rates can be improved by using high- efficiency acid- 
suppressing PPIs to raise the stomach pH and therefore increase 
antibiotic bioavailability.126 In recent years, with widespread H. 
pylori eradication in many hospitals and clinics in China, the H. 
pylori resistance rate to antibiotics has been gradually increasing, 
which is accompanied with a decline in the empirical eradica-
tion rate.3 127 Failure of the first- time eradication may lead to the 
development of bacterial resistance and reduce the range of anti-
biotic options for future retreatment.118 127 Hence, successfully 
eradicating H. pylori infection in the first treatment is desirable.

H. pylori resistance to antibiotics is usually related to local 
bacteria resistance patterns and previous antibiotic usage.3 119 128 
Before selecting an empirical treatment regimen, the cure rate, 
adverse drug reactions, convenience, accessibility, adherence and 
costs, along with the antibiotic resistance situation of the patient, 
should be evaluated to achieve the maximal therapeutic effect. It 
should also avoid misuse or unnecessary use of antibiotics.17 129 
When treating H. pylori infection in children and adolescents, 
the safety and benefits of eradication should be assessed care-
fully based on individual infection history, antibiotic usage and 
disease status; doses of antibiotics should be adjusted according 
to body weight before eradication is implemented.16 77 78

Regarding the efficacy of susceptibility- guided individualised 
treatment and empirical therapy in eradicating H. pylori infec-
tion, a recent Chinese study confirmed that susceptibility- guided 
individualised therapy and previously proven locally highly 
effective empiric therapy are highly and equally effective.130 
However, for patients who have repeatedly failed eradication, 
individualised therapy guided by drug- sensitivity testing is 
recommended.118 130 In addition, if the patient’s history of anti-
biotic use can be incorporated into the selection of empirical 
treatment regimen, it will help to increase the first- time H. pylori 
eradication rate and reduce the chance of developing drug resis-
tance, and only therapies that are known to be highly effective 
locally should be used empirically.

CQ14. What are the suitable methods to detect H. pylori infection 
among family members?
Statement 14: UBTs, serum antibody tests and stool antigen tests 
are suitable methods to detect H. pylori infection among family 
members.

Evidence quality: high.
Strength of recommendation: strong recommendation 76.3%, 

conditional recommendation 23.7%.
Consensus level: 92.1%.

Comments: Non- invasive H. pylori tests include UBTs, 
serum antibody tests and stool antigen tests. These have been 
recommended by consensus reports to detect H. pylori infec-
tion both in China and internationally.1 13 14 They are currently 
commonly used in clinical settings and are suitable to detect H. 
pylori infection among family members. However, each of these 
methods has its own advantages and restrictions, and they can be 
selected based on their characteristics and applied either alone 
or in combination to obtain accurate results and to avoid false- 
positive and false- negative results (table 5).131–133

13C- UBT and 14C- UBT have the advantages of accuracy, rela-
tively high specificity, convenience and being unaffected by 
patchy distribution of H. pylori in the stomach; their sensitivity 
and specificity are all above 90%.131 134–137 However, when test 
results are close to cut- off values, they must be treated with 
caution or verified by another method or repeated assay.132 138 
Furthermore, 13C- UBT and 14C- UBT results are easily affected 
by prior use of antibiotics, PPIs and certain Chinese medicines1, 

13; residual foods in the stomach, partial gastrectomy, gastric 
bleeding, gastric tumours, severe gastric mucosal atrophy or low 
amount H. pylori bacteria numbers in the gastric mucosa also 
interfere with test results, and false negatives and false positives 
may occur.128 132 Serum antibodies and stool antigen tests are not 
affected by these factors and are good alternative methods for 
confirmation, or they can be assayed together for more accurate 
results.139 140 On the occasion of serum tests being positive in 
untreated patients, they are more likely infected by H. pylori, 
and treatment options can be considered if active infection is 
confirmed. In addition, although both 13C- UBT and 14C- UBT 
are considered safe and efficient, for children and pregnant 
women, 13C- UBT is the preferred test for these groups of popu-
lation to avoid the possible radiation exposure.141

Serum H. pylori antibody testing has been widely used 
in hospitals in China with sensitivity and specificity around 
72.7%–90.7% and 68.4%–100.0%,142–144 respectively. H. pylori 
genotyping antibody testing (for CagA, VacA and UreB) showed 
higher sensitivity and specificity all above 90%.145 However, for 
patients whose H. pylori has been eradicated, due to the long- 
term presence of serum antibodies, these tests cannot differen-
tiate between past and current infections and are not suitable 
for follow- up; 13C- UBT and 14C- UBT, or stool antigen testing, 
can make up for these shortcomings. Detection of H. pylori 
antigen in stools with monoclonal antibodies for the diagnosis of 
infection is currently available in China146 147; the sensitivity and 
specificity are around 73.9%–95% and 86.8%–100%, respec-
tively (table 5). Therefore, combined use of multiple methods 
is of great value to effectively differentiate H. pylori infection 
status among family members. Commercial products such as H. 

Table 5 Accuracy of current commonly used Helicobacter pylori diagnosis methods
H. pylori diagnosis tests Sensitivity Specificity Positive predictive value Negative predictive value

Non- invasive tests

  13C- UBT135 138 161 90.0%–96.0% 94%–98.0% 97.4%–99.2% 90.8%–91.2%

  14C- UBT135 136 148 162 96%–97.3% 91%–97.0% 93.31%–96.8% 94.3%–97.6%

  Serum anti-H. pylori IgG antibody test142–144

  Serum anti-H. pylori protein array UreB/CagA/VacA145
72.7%–90.0%
93.4%/95.4%/96.04%

68.4%–100.0%
94.8%/94.4%/97.5%

66.7%–100.0%
N/A

74.3%–83.3%
N/A

  HpSA ELISA test133 146–148 73.9%–95.0% 86.8%–100.0% 85%–100.0% 76.5%–92.0%

Invasive tests

  RUT148 149 161 85.0%–99.0% 92.4%–94.1% 90.5%–97.4% 86.5%–99.2%

  Histology138 150 151 161 83%–95.5% 95.4%–100.0% 94.6%–100.0% 88.6%–97.0%

  Culture148 150 152 67.9%–96.0% 79.4%–100.0% 88.7%–100.0% 50.9%–95.0%

HpSA, Helicobacter pylori stool antigen test; N/A, not available; RUT, rapid urease test; UBT, urea breath test.
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pylori detection kits for oral plaque or saliva are also simple and 
rapid, but their sensitivity and specificity need improvements, 
and they are expected to be the preliminary methods for house-
hold family member screening in the future.

Other invasive methods for H. pylori detection include rapid 
urease tests,148–150 histological examination of gastric mucosal 
biopsies,150 151 cultures148 152 and molecular techniques.139 140 
These are available in various clinical settings, but they are incon-
venient and require endoscopy to obtain biopsy samples. H. 
pylori cultures can be used for drug susceptibility testing and 
bacteriological research, and molecular techniques can be used 
with specimens such as faeces or gastric mucosal tissues, espe-
cially for DNA genotyping of bacterial strains and detection of 
drug- resistant gene mutations. These methods are applied in 
different scenarios to detect family member infection.

CQ15. Do we need an H. pylori infection control and management 
strategy at the general public or community levels to prevent its 
infection and related disease?
Statement 15: Family- based H. pylori infection control and 
management is an essential part of comprehensive H. pylori 
infection prevention and control strategies at the general public 
and community levels.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 73.6%, 

conditional recommendation 26.4%.
Consensus level: 92.1%.
Comments: intrafamilial spread is one of the major routes 

of H. pylori transmission and infection. In addition to the test- 
and- treat and screen- and- treat strategies, the newly introduced 
concept of family- based H. pylori infection control and manage-
ment is another important strategy.1 13 21 31 The strategy is to 
screen, identify, treat and follow- up all H. pylori- infected family 
members and is expected to reduce the overall infection burden 
for the nation in the coming decades. As family members become 
engaged and motivated, it would be easier to implement H. 
pylori eradication programmes beginning from family units and 
to extend them to the general public at the national level.20 21

The advantage of this approach (figure 1) is that it proposes 
not only to treat the visiting patients but also to engage non- 
visiting, untreated but infected family members. It also considers 
the gastric mucosal lesion progression of infected family 
members. Patients’ adherence will be improved with the partic-
ipation and encouragement from family relatives; therefore, 
prevention and management of H. pylori infection at public and 
community levels should include the notion of family- based H. 
pylori infection control and management to reduce the sources 
of infection.20 21 31 These approaches will be helpful to block 
the H. pylori transmission chain and to reduce the likelihood 
of reinfection. It is currently the most economical, practical and 
manageable approach to reduce H. pylori infection burden for 
the nation. At the general public and community levels, this can 
be achieved through advocacy by government health adminis-
trative officials, education programmes from multiple forms of 
media to increase public awareness about the detrimental effects 
of H. pylori and to promote healthy lifestyles and habits.153

One concern about this strategy is that it might overscreen 
family members who are not infected. Despite the fact that 
cost–benefit assessments on large scale, population- wide treat-
ment programmes have yet to be determined, previous results 
have shown that population- wide screening is cost- effective in 
GC and related disease prevention.4 154–156 In addition, as non- 
invasive urease breath tests, serological tests and stool antigen 

tests are more affordable, accessible and efficient, this strategy 
has provided a practical solution for whole family- based H. 
pylori infection prevention and control, which is especially suit-
able for areas of high H. pylori infection and related disease 
prevalence. Clinicians including family doctors should also guide 
visiting patients in clinical practice to avoid unnecessary waste 
of medical resources and panic about H. pylori while diagnosing 
and treating infected persons and their family members.

CQ16. Will an H. pylori vaccine prevent infection?
Statement 16: While an H. pylori vaccine is not available, 
preventing new infections and eradicating existing infections are 
both effective approaches for infection prevention and control.

Evidence quality: moderate.
Strength of recommendation: strong recommendation 76.3%, 

conditional recommendation 23.7%.
Consensus level: 89.7%.
Comments: Regarding the development of H. pylori vaccine, 

many attempts have been made over the past decades.157–159 
Due to the complexity of H. pylori antigen preparation and the 
human immune response, it is still at laboratory developmental 
stage and not yet suitable for clinical application. Therefore, 
prevention and control of H. pylori infection will still need 
to use antibiotics to control infection and prevent recurrence. 
Until an effective vaccine is available, preventing new infections 
is as important as eradicating existing infections among family 
members, and both are effective measures for H. pylori infection 
prevention and control.

DISCUSSION
H. pylori infection is a family- based, population- wide infectious 
disease. In addition to the traditional test- and- treat and screen- 
and- treat strategies,1 12 13 this consensus introduced the third 
novel family- based H. pylori infection control and management 
strategy for H. pylori infection prevention and control at the 
national level. The strategy is to screen, identify, treat and follow 
up on all H. pylori- infected family members (figure 1). It is an 
extension of the previous consensus to eradicate H. pylori and 
is able to increase family members’ engagement and awareness 
of infection, prevent or reduce the spread of bacteria within 
households, and save later medical expenses. It is expected that 
future practice will confirm the convenience and efficacy of this 
approach, and provide clinical practice a better option for global 
H. pylori eradication and prevention.

The advantage of this strategy is that it changed the current 
clinical practice from only treating H. pylori- infected individ-
uals into actively caring for the infection and disease status of 
the entire family, including non- visiting, untreated but infected 
family members, and trying to eliminate the source of infec-
tion and reduce the possibility of reinfection within house-
holds.1 12 13 20 21 31 Family members who are at high stakes are 
easily motivated and engaged to receive test and treatment. 
The strategy also integrates the relevant gastric mucosal lesions 
and disease progression that was already present in the infected 
family members, thus subsequently reducing the chance for 
further deterioration of mucosal inflammation and precan-
cerous lesions.20 21 30 In addition, the practice is also expected 
to positively influence or improve the family’s hygiene habit and 
prevent other infectious diseases. Family doctors and physicians 
should also provide family members and the general public rele-
vant information about H. pylori and, at the same time, avoid 
unnecessary waste of medical recourses.
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Despite the consensus statements and conclusions being well 
supported by the current available evidence, this strategy has 
limitations. First, the concept of family- based H. pylori infec-
tion control and management is introduced to the field for only 
several years before reaching current consensus19–21; therefore, 
experience from this practice is very limited and future refine-
ment is necessary. Second, this consensus is based on and for the 
setting of China and areas with high infection rates and related 
disease burden; some of the statements may not be suitable for 
other countries or areas, as infection condition and treatment 
strategies vary greatly between different countries or communi-
ties. Third, available evidences supporting the strategy on health 
economics/cost- effectiveness, and several other statements 
are actually weak, and they are in much need to be improved 
and strengthened by future investigations. Fourth, massive 
population- wide eradication- related problems, such as antibi-
otic resistance, drugs’ adverse effects and refractory cases, may 
increase with the increasing number of patients treated, which 
deserves serious attention from clinicians, pharmacists and 
health administrative officials. This version of the consensus will 
need to be improved and revised based on future clinical practice 
and evidence- based medicine.

For future perspectives, there are several important areas 
that need to be improved: first, one critical issue discussed in 
statement 6 is that if H. pylori might induce gastric mucosal 
precancerous lesions in children and adolescents, and if the 
CagA- positive and VacA- positive strains might have different 
effects compared with CagA- negative and VacA- negative strains 
in inducing gastric atrophy and intestinal metaplasia in this popu-
lation, future investigations in these areas are critical to provide 
evidence to guide future clinical practice and consensus recom-
mendations. Second, another statement that caused much debate 
and barely passed the consensus is statement 10, which tackles 
the problem if concurrent treatment of H. pylori- infected family 
members might reduce the chance of reinfection among family 
members. As large- scale, randomised controlled clinical trials 
are actually lacking in these areas, further studies are required 
for more convincing evidence. Third, future investigations on 
the molecular mechanisms that H. pylori infection induced 
gastric precancerous lesion and cancer are critically important to 
increase our understanding on the carcinogenesis,105 160 and to 
help identify therapeutic targets for intervention and prevention. 
Fourth, techniques for reliable diagnosis methods for H. pylori 
infection, confirmation of eradication, and detection drug resis-
tance to guide antibiotics selections are also needed for more 
convenient and easy access; future development in these areas 
is of great value to assist accurate detection and susceptibility- 
guided H. pylori eradication.

In conclusion, the current work summarises previous studies 
and presents novel consensus recommendations on family- based 
H. pylori prevention and management. Despite the fact that it 
just started from China, the practice actually paves the road 
to explore a global whole family- based H. pylori eradication 
project; therefore, it has the potential to provide clinical practice 
a novel avenue for the management of H. pylori infection at a 
broader level. It is expected to play an important role in reducing 
H. pylori spread among the Chinese population, increase family 
members’ awareness of infection, improve public health and 
reduce related diseases and GC burden in the coming decades. 
In addition to China, the notion and practice could also be a 
valuable reference and benefit other H. pylori highly infected 
areas or communities globally.
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Trend and changes of H. pylori prevalence (Fig. 1), gastric cancer incidence and mortality (Fig. 2, 3), 6 

drinking water quality (Fig. 4) and social and family structure (Fig. 5)  7 

over the past 3-4 decades in mainland China 8 
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 5 

Supplementary Figure 1.  H. pylori prevalence in different year (A) and locations (B) in mainland China over 6 

the past 3-4 decades. 7 

 8 

H. pylori prevalence in different year and region of mainland China were investigated by meta-analyses from 9 

1983-2018
6
.  The study included 98 publications from mainland China with estimated 670, 572 participants at 10 

different periods and locations.  Data was collected and analyzed from 26 of the 31 provinces or regions of 11 

mainland China according to various study periods, urban/rural status, and region (east, central, and west) to 12 

investigate the infection status and time trend (A, a-e);  the prevalence in each location of the included studies 13 

were also plotted on a map to visualize spatial distribution (B). 14 
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Supplementary Figure 2.   1 
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Supplementary Figure 2.  Temporal trends and forecasted rates of gastric cancer incidence and death in 5 

mainland China from 1990-2044. 6 

 7 

Temporal trends and forecasted rates of gastric cancer (GC) incidence and death were analyzed from 1990 to 8 

2044 in mainland China
7
.  The data on age-standardized rate (A), number of incidence cases (B), mortality (C) in 9 

China from 1990 to 2019 were obtained from the Global Burden of Disease Study (2019). Solid lines and dash 10 

lines represent the observed and the predicted number of incident cases and deaths of gastric cancer; shading 11 

represents a 1% decrease and increase interval based on the 2019 rate.  12 
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Cite with permission from reference #7:   Zhang T, Chen H, Yin X, He Q, Man J, Yang X, Lu M.  Changing trends 14 

of disease burden of gastric cancer in China from 1990 to 2019 and its predictions: Findings from Global Burden 15 
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Supplementary Figure 3.    1 
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Supplementary Figure 3.   Gastric cancer incidence, death and disability-adjusted life-years by age and sex in 6 

2019 in China.   7 

 8 

Data of gastric cancer incidence (A), death (B) and disability-adjusted life-years (DALYs) (C) by age and sex in 9 

2019 in China were collected and analyzed
7
. The data were obtained from the Global Burden of Disease Study 10 

(2019).  Shading represents the upper and lower limits of the 95% uncertainty intervals (95% UIs). 11 

 12 

Cite with permission from reference #7: 13 

 Zhang T, Chen H, Yin X, He Q, Man J, Yang X, Lu M.  Changing trends of disease burden of gastric cancer in 14 

China from 1990 to 2019 and its predictions: Findings from Global Burden of Disease Study.  Chin J Cancer Res 15 

2021;33(1):11-26. doi: 10.21147/j.issn.1000-9604.2021.01.02 16 

17 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

 doi: 10.1136/gutjnl-2021-325630–16.:10 2021;Gut, et al. Ding S-Z



5 

 

 Supplementary Figure 4 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

 41 

 42 

 43 

 44 

 45 

A 

B 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

 doi: 10.1136/gutjnl-2021-325630–16.:10 2021;Gut, et al. Ding S-Z



6 

 

 1 

Supplementary Figure 4.   Qualification rate of drinking water quality in China from 2007 to 2018. 2 

 3 

The qualification rate of drinking water quality in mainland China from 2007 to 2018 was investigated by meta-4 

analysis
8
, the study included 744 publications from 31 provinces and regions of mainland China.  The 5 

investigation included a total of 680,265 water quality data in rural and urban area from 2007-2018, and covers 6 

four aspects of water sensory, general chemistry, toxicology and microbiology.  Data are the average 7 

qualification rate of each province or region, the spatial distribution of China's drinking water quality was 8 

mapped (A); and the gradual improvement of average drinking water qualification rate from 2007 to 2018 is 9 

indicated (B).  10 

 11 

 12 

Cite with permission from reference #8:  T. Wang, D. Sun, Q. Zhang, et al., China's drinking water sanitation 13 

from 2007 to 2018: A systematic review, Science of the Total Environment 2021;757:143923. 14 

https://doi.org/10.1016/j.scitotenv.2020.143923 15 

 16 
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Supplementary table 1 1 

Seven original clinical questions and statements that failed to reach consensus and was removed from 2 

the final report 3 

 4 

Clinical Questions Statements Reasons 

   

CQ6. Epidemiologically, what is the major 
genotype of H. pylori strains in H. pylori-
infected patients in China’s household? 

 

 

CQ7. Do different genotypes of H. pylori 
strain have same effects in causing 
inflammation and diseases in H. pylori-
infected patients? 

 

CQ8. Do different genotypes of H. pylori 
strain exert same effects in causing gastric 
precancerous lesions and gastric cancer in 
H. pylori-infected patients in China? 

 

 

CQ13. Is H. pylori re-infection or recurrence 
common after eradication in H. pylori-
infected family members? 

 

 

CQ15. Should H. pylori be tested and 
regular endoscopy surveillance performed 
in patient with atrophic gastritis and 
intestinal metaplasia within the family unit? 

 

 

CQ19. Is antibiotic resistance a common 
problem in H. pylori-infected family 
members within the household? 

 

 

CQ22. Should the comprehensive family-

based H. pylori infection control and 
management strategy be strengthened for 
publicity and education to alert family 
members for the possible infection? 

Statement 6. Epidemiologically, H. pylori 
strains that carry cagA and vacA gene are 
major genotype strains in H. pylori-infected 
patients in China’s household. 
 

Statement 7. H. pylori strains that carry cagA 
and vacA gene cause severer inflammation 
and diseases than the cagA-, vacA-negative 
strains in H. pylori-infected patients. 
 

Statement 8. H. pylori strains that carry cagA 
and vacA gene are the major genotype of 
bacteria strains that cause gastric 
precancerous lesions and gastric cancer in 
China 

 

Statement 13. One critical issue after H. 
pylori eradication is the re-infection or 
recurrence within the family unit 
 

 

Statement 15. In patient with chronic 
atrophic gastritis and intestinal metaplasia, 
H. pylori infection status should be tested 
and endoscopy surveillance performed on a 
regular basis within the family unit. 
 

Statement 19. Antibiotic resistance in H. 
pylori infected-family members is a critical 
issue to which clinician and family doctors 
should pay close attention. 
 

Statement 22. At public and community 
level, the comprehensive family-based H. 
pylori infection control and management 
strategy should be strengthened for publicity 
and education, and avoid unnecessary waste 
of medical resources at the same time. 

Important, but 
need more 
evidence 

 

 

Important, but 
need more 
evidence 

 

 

Important, but 
need more 
evidence 

 

 

 

Important, but 
need more 
investigation 

 

 

Redundancy, 
message overlap 
with other 
statement  
 

 

Important, but 
need more 
evidence 

 

 

Redundancy, 
message overlap 
with other 
statement  
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