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What do we know about the subject matter of this study?

There are multiple recent Clinical Guidelines for diagnosis and ma-
nagement of H. pylori infection in adult medicine, from the U.S., 
Europe, LA and Asia Pacific. In pediatrics the joint Clinical Guide-
lines NASPGHAN and ESPGHAN 2011, were updated on 2016, but 
questions have arisen from LA regarding applicability of the same 
and in particular with some situations specifics related to the pre-
vention of gastric cancer.

What does this study contribute to what is already known?

The Latin American Society of Gastroenterology, Hepatology and 
Pediatric Nutrition (SLAGHNP/LASPGHAN) formed a study 
group with experts from 6 countries to analyze the current NAS-
PGHAN/ ESPGHAN 2016 guidelines and offers an analysis docu-
ment based on current data and reality from Latin America.
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Abstract

Introduction: The latest joint H. pylori NASPGHAN and ESPGHAN clinical guidelines published 
in 2016, contain 20 statements that have been questioned in practice regarding their applicability 
in Latin America (LA); in particular in relation to gastric cancer prevention. Methods: We conduc-
ted a critical analysis of the literature, with special emphasis on LA data and established the level 
of evidence and level of recommendation of the most controversial claims in the Joint Guidelines. 
Two rounds of voting were conducted according to the Delphi consensus technique and a Likert 
scale (from 0 to 4) was used to establish the “degree of agreement” among a panel of SLAGHNP ex-
perts. Results: There are few studies regarding diagnosis, treatment effectiveness and susceptibility 
to antibiotics of H. pylori in pediatric patients of LA. Based on these studies, extrapolations from 
adult studies, and the clinical experience of the participating expert panel, the following recom-
mendations are made. We recommend taking biopsies for rapid urease and histology testing (and 
samples for culture or molecular techniques, when available) during upper endoscopy only if in 
case of confirmed H. pylori infection, eradication treatment will be indicated. We recommend that 
selected regional centers conduct antimicrobial sensitivity/resistance studies for H. pylori and thus 
act as reference centers for all LA. In case of failure to eradicate H. pylori with first-line treatment, 
we recommend empirical treatment with quadruple therapy with proton pump inhibitor, amoxi-
cillin, metronidazole, and bismuth for 14 days. In case of eradication failure with the second line 
scheme, it is recommended to indicate an individualized treatment considering the age of the pa-
tient, the previously indicated scheme and the antibiotic sensitivity of the strain, which implies 
performing a new endoscopy with sample extraction for culture and antibiogram or molecular 
resistance study. In symptomatic children referred to endoscopy who have a history of first or se-
cond degree family members with gastric cancer, it is recommended to consider the search for H. 
pylori by direct technique during endoscopy (and eradicate it when detected). Conclusions: The 
evidence supports most of the general concepts of the NASPGHAN/ESPGHAN 2016 Guidelines, 
but it is necessary to adapt them to the reality of LA, with emphasis on the development of regional 
centers for the study of antibiotic sensitivity and to improve the correct selection of the eradication 
treatment. In symptomatic children with a family history of first or second degree gastric cancer, 
the search for and eradication of H. pylori should be considered.

Abbreviations

Helicobacter pylori H. pylori

Rapid Urease Test RUT

Upper Gastrointestinal Endoscopy UGE

Functional Gastrointestinal Disorders FGIDs

Latin America LA

Functional Abdominal Pain Disorder FAPD

Urea Breath Test C13 UBT-C13

Stool antigen test HpSAg

Proton pump inhibitors PPI

Gastric Cancer GC

Gastric Ulcer GU

Duodenal Ulcer DU

Gastroduodenal Ulcer GDU

Nodular Gastropathy NG

Polymerase Chain Reaction PCR

Clarithromycin CLA

Metronidazole MET

Amoxicillin AMO

Introduction

Helicobacter pylori (H. pylori) infection in Latin 
America (LA) continues to be a relevant problem due 
to its prevalence and the medical and social impact 
of its associated pathologies1. The study of this infec-
tion in LA has been led by adult specialists and with a 
predominant focus on the sequelae produced by the 
infection and particularly on the prevention of gastric 
cancer (GC), but it scarcely addresses issues specific to 
the pediatric population.

There are multiple recent Clinical Guidelines in 
adult medicine from the USA, Europe, LA and Asia 
Pacific2-7. In pediatrics the first attempts were led by 
the Canadian group studying H. pylori8 and later by the 
joint NASPGHAN and ESPGHAN Clinical Guidelines 
of 2011, which were updated in 20169. With the publi-
cation of the 20 statements of these guidelines (table 
1), questions have risen from LA regarding their appli-
cability and in particular with some specific situations 
related to GC prevention.

Therefore, the Latin American Society of Pediatric 
Gastroenterology, Hepatology and Nutrition (LAS-
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PGHAN) has formed a study group with experts from 
6 countries (Brazil, Chile, Colombia, Mexico, Peru and 
Venezuela) to analyze the current NASPGHAN/ES-
PGHAN 2016 guidelines (published in 2017) and offer 
a document of analysis based on current data and Latin 
American reality.

Methodology

First step
Based on the 20 statements contained in the NAS-

PGHAN/ESPGHAN 2016 Guidelines, those that were 
feasible to evaluate/reconsider at the Latin American 
level were defined, and are presented in table 1. Each 
member of the panel (Study Group) identified state-
ments individually and then selected by consensus tho-
se that should be evaluated for LA. In this way, the sta-
tements of interest in relation to diagnosis, prevention, 
and treatment of H. pylori infection in pediatrics were 
identified by consensus, following Delphi methodolo-
gy10, and with a panel of 10 experts plus a methodo-
logical advisor. Highly controversial statements were 
considered 2a, 4, 9a, 9b and 14; moderately controver-
sial statements 2b, 11, 12, 15 and 16; and minimally or 
non-controversial statements were the following: 1, 2c, 
3, 5a, 5b, 6, 7, 8, 10 and 13.

Second step
Once the statements to be evaluated were selected, 

a critical analysis of the literature was performed, with 
special emphasis on LA data, and the level of eviden-
ce and level of recommendation of the statement was 
established. One or two responsible people were assig-
ned for each statement, and they were in charge of pre-
senting it to the panel in a standard format (described 
below).

Levels of evidence and levels of recommendation
The evaluation of the quality of evidence suppor-

ting each statement was done in a descriptive manner, 
based on the type of study design, adapted from the 
recommendations made by the U.S. Preventive Servi-
ces Task Force11,12. Evidence was stratified according to 
the design of each study (table 2). Each category repre-
sents a level of quality. Each level is ordered in decre-
asing order, so that randomized controlled trials and 
systematic reviews of randomized trials correspond to 
the highest quality of evidence; observational trials co-
rrespond to an intermediate level of evidence; patho-
physiological trials and expert opinion correspond to 
the lowest quality of evidence. For each question we 
recommended describing the most relevant studies in 
terms of design and their results (with their respective 
confidence intervals and/or p-values). The recommen-
dation level was established according to table 3.

Each expert was asked to review the assigned sta-
tement using the references in a structured search in 
MEDLINE and SCIELO. Based on the information 
collected, the expert had to review each statement or 
sub-affirmation (since some of them are subdivided) 
with no limit on the number of references. The res-
ponse should be based on the best available evidence 
in the literature and should culminate in a brief, con-
cise and accurate recommendation, to which a “level 
of evidence” and “level of recommendation” (accor-
ding to the criteria previously described) should be 
assigned. 

Third step
A first round of voting was held where, according 

to the Delphi consensus technique, the coordinators in 
charge of the project received the information sent by 
each expert and a document was generated that inclu-
ded each of the responses to the statements. The le-
vels of evidence and recommendations were reviewed 
centrally to standardize criteria and the document was 
sent back to the experts, who had to vote and give their 
opinion on all the statements in the place indicated as 
“degree of agreement” and using a Likert scale from 0 
to 4 (0: Completely disagree; 1: Disagree; 2: Doubtful 
or with reservations; 3: Agree; 4: Completely agree). In 
case of voting 0, 1 or 2, each expert had to insert a short 
text explaining his/her reasons or place a new example 
of statement.

The information obtained from the first round was 
analyzed, a document was prepared with the answers 
of the panel of experts to each of the statements and 
they were asked to make the required changes accor-
ding to the opinions regarding the question they had 
to analyze. 

Fourth step
A second round of voting was held, using the 

methodology described in the first round. Finally, the 
information was integrated after the second round of 
voting, which was the basis for this publication.

Final manuscript
The final manuscript was evaluated and approved 

by each of the experts who made up the Study Group. 
This document was reviewed and approved by the 
LASPGHAN Board of Directors.

Recommendations

The following LASPGHAN recommendations refer 
to the original statements published by NASPGHAN/
ESPGHAN9 and use the same correlative number to 
facilitate their identification (table 1).
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Table 1. Summary of NASPGHAN/ESPGHAN Recommendations* and level of controversy for LA according to LASPGHAN expert 
panel consensus

Nº Recommendation Level of controversy for LA

1 We recommend that the primary goal of clinical investigation of gastrointestinal symptoms should 
be to determine the underlying cause of the symptoms and not solely the presence of H. pylori 
infection.

No controversy

2a We recommend that during endoscopy additional biopsies for RUT and culture should only be taken 
if treatment is likely to be offered if infection is confirmed.

Highly controversial

2b We suggest that if H. pylori infection is an incidental finding at endoscopy, treatment may be 
considered after careful discussion of the risks and benefits of H. pylori treatment with the patient/
parents.

Moderately controversial

2c We recommend against a ‘‘test and treat’’ strategy for H. pylori infection in children. No controversy

3 We recommend that testing for H. pylori be performed in children with gastric or duodenal ulcers. 
If H. pylori infection is identified then treatment should be advised and eradication be confirmed.

No controversy

4 We recommend against diagnostic testing for H. pylori infection in children with functional ab-
dominal pain.

Highly controversial

5a We recommend against diagnostic testing for H. pylori infection as part of the initial investigation 
in children with iron deficiency anemia.

No controversy

5b We suggest that in children with refractory IDA in which other causes have been ruled out, testing 
for H. pylori during upper endoscopy may be considered.

No controversy

6 We suggest that noninvasive diagnostic testing for H. pylori infection may be considered when 
investigating causes of chronic immune thrombocytopenic purpura (ITP).

No controversy

7 We recommend against diagnostic testing for H. pylori infection when investigating causes of 
short stature.

No controversy

8 We recommend that before testing for H. pylori, waiting at least 2 weeks after stopping proton 
pump inhibitor (PPI) and 4 weeks after stopping antibiotics.

No controversy

9a We recommend that the diagnosis of H. pylori infection should be based on either (a) histopatholo-
gy (H. pylori–positive gastritis) plus at least 1 other positive biopsy-based test or (b) positive culture.

Highly controversial

9b We recommend that for the diagnosis of H. pylori infection at upper gastrointestinal endoscopy, 
at least 6 gastric biopsies be obtained.

Highly controversial

10 We recommend against using antibody-based tests (IgG, IgA) for H. pylori in serum, whole blood, 
urine, and saliva in the clinical setting.

No controversy

11 We recommend that antimicrobial sensitivity be obtained for the infecting H. pylori strain (s), and 
eradication therapy tailored accordingly.

Moderately controversial

12 We recommend that the effectiveness of first-line therapy be evaluated in national/regional centers. Moderately controversial

13 We recommend that the physician explain to the patient/family the importance of adherence to 
the anti–H. pylori therapy to enhance successful eradication.

No controversy

14 We recommend first-line therapy for H. pylori infection as listed in Table 2. Highly controversial

15 We recommend that the outcome of anti–H. pylori therapy be assessed at least 4 weeks after 
completion of therapy using one of the following tests. (a) The 13C-urea breath (13C-UBT) test or 
(b) a 2-step monoclonal stool antigen test.

Moderately controversial

16 We recommend that when H. pylori treatment fails, rescue therapy should be individualized consi-
dering antibiotic susceptibility, the age of the child, and available antimicrobial options.

Moderately controversial

*Reference 9.

Adaptation of H. pylori’s NASPGHAN/ESPGHAN 2016 Guidelines in Latin America - P. R. Harris et al
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Table 2. Level of evidence*

Level of evidence Description

Type I Evidence from at least one well-designed randomized controlled study1 or a systematic review of randomized clinical 
studies

Type II II-1 Evidence from non-randomized controlled trials1

II-2 Evidence from observational2 cohort or case-control studies, ideally from several centers
II-3 Evidence from case series

Type III Opinion of authorities on the subject based on experience, expert committees, case reports, physiopathological or basic 
science studies

1A controlled study is one in which the intervention is managed by the investigator. 2An observational study is one in which the intervention 
is not controlled by the investigator. *Adapted from ref 10-12.

Table 3. Recommendation Level*

Recommendation Language

A The consensus strongly recommends the indicated intervention or ser-vice. This recommendation is supported by high 
quality evidence, with categorical benefit outweighing risk

B The consensus recommends routine clinical use of the indicated inter-vention or service. The recommendation is suppor-
ted by evidence of moderate quality, with benefit exceeding risk

C The consensus does not recommend either for or against the interven-tion or service. A categorical recommendation 
is not made since the evidence, of at least moderate quality, does not show a satisfactory risk/benefit ratio. A decision 
must be made on a case-by-case basis

D The consensus recommends against the intervention or service. The recommendation is supported by at least moderate 
quality evidence that shows no benefit or that the risk or harm outweighs the benefits of the intervention

I The consensus concludes that the evidence is insufficient, either be-cause of low quality studies, heterogeneous results, 
or the risk/benefit balance cannot be determined

*Adapted from ref 10-12.

Adaptation of H. pylori’s NASPGHAN/ESPGHAN 2016 Guidelines in Latin America - P. R. Harris et al

Indication of taking biopsies to identify the presence 
of H. pylori in children undergoing upper endoscopy 
(Recommendations 2a and 2b)

Practical points:
a.  During an upper endoscopy (UGE) of a patient 

who has a condition that justifies giving eradi-
cation therapy, biopsies should be taken for his-
tological study and Rapid Urease Test (RUT), to 
confirm diagnosis. Taking an additional biopsy for 
antibiotic resistance/sensitivity study will be dis-
cussed at length at a later date.

b.  According to current evidence, sampling and era-
dication is only justified in case of gastric or duo-
denal erosion or ulcer (GDU) or family history of 
GC. The presence of nodular gastropathy (NG) 
is still a subject of debate and will be addressed at 
length later on.

c.  About offering treatment to eradicate H. pylori in 
children without the lesions described above, the 
physician should explain that H. pylori infection 
is not the cause of the symptoms and that after 
treatment the symptoms should probably not be 

expected to disappear. In addition, the poten-
tial risk of developing infection-related compli-
cations (GDU, GC) at a later age should be dis-
cussed with parents and older children, and the 
risks of treatment should be explained, including 
treatment failure, adverse effects from antibiotics 
such as diarrhea, allergic reactions, and intestinal 
microbial abnormalities, among others.

Comments
In general, in the absence of peptic lesions, diag-

nosis of infection by endoscopic biopsy-dependent 
methods for the sole purpose of identifying H. pylori 
infection is not appropriate. However, H. pylori infec-
tion may be found incidentally when UGE is perfor-
med to diagnose other pathologies such as inflamma-
tory bowel disease or celiac disease, especially in areas 
of high prevalence of this infection. In LA, where the 
possibility of performing UGE is not entirely easy, in 
certain areas and populations, it is essential to rely on 
clinical findings. 

Eradicating H. pylori in children is only justi-
fied if the benefit is greater than the risk and cost of 
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treatment, especially considering that the treatment 
does not eliminate the symptoms, with the exception 
of GDU13. In a study of H. pylori infection associated 
with histological gastritis without erosive lesions in 
the gastric or duodenal mucosa, it was observed that 
this rarely leads to disease progression or complication 
during childhood13. This may be explained by the di-
fferent immune response to the infection. Compared 
to adults, infected children present a mucosal immune 
response with greater involvement of regulatory T cells 
and their anti-inflammatory effect14,15. Additionally, 
the rate of reinfection by H. pylori after eradication 
appears to be quite high in LA16. A bolivian study con-
ducted in cities with high prevalence and low resource 
populations, observed a re-infection rate of 20% one 
year after eradication in children under 10 years old17. 
Finally, the risk of GC or MALT lymphoma associated 
with H. pylori infection during childhood is extremely 
low in Europe and North America and probably also 
low in LA in the absence of a family history of GC (this 
aspect will be discussed at length below).

One aspect under study is the inverse relationship 
between H. pylori infection and allergic diseases, where 
there would be a potential beneficial role of infection 
in early childhood, which would be an additional argu-
ment to avoid unjustified eradication of the bacteria18.

Recommendation 2a LASPGHAN: We recom-
mend taking biopsies for RUT and histology (and 
biopsies for culture or molecular techniques, when 
available) during upper endoscopy, only if treatment 
will be administered when the infection is confirmed.

Level of evidence:  II-2
Recommendation level:  B
Degree of agreement AVERAGE:  3.4

Recommendation 2b LASPGHAN: We recom-
mend that if H. pylori infection is an incidental finding 
in endoscopy, treatment can be considered with detai-
led discussion with the patient and parents.

Level of evidence:  III
Recommendation level:  C
Degree of agreement AVERAGE:  3.4

Indication of eradication on the finding of H. pylori 
in children with asymptomatic or functional digesti-
ve symptoms (Recommendation 4)

Practical points
a.  Rome IV has established that functional gastroin-

testinal disorders of children and adolescents 
(FGIDs) do not simply constitute the absence of 
organic disease. We should consider diagnosing 
some FGIDs if after an adequate medical clinical 

evaluation, the symptoms cannot be attributed to 
any medical condition of organic origin19. A po-
sitive diagnosis of FGIDs may require some very 
specific diagnostic test (or none at all) and must 
meet a set of clinical criteria for inclusion of symp-
toms that Rome IV has proposed and are already 
defined in publications20. There will always be the 
possibility of the coexistence of FGIDs and some 
organic condition of disease. 

 By more rigorously defining the inclusion criteria, 
the diagnostic requirement for different types of 
Functional Abdominal Pain (FAPD) is better esta-
blished. It is then possible to establish a list of ques-
tions and generate surveys applicable to different 
populations of children and adolescents in various 
countries of the world21. Some recent studies in 
LA that have used the Rome III diagnostic criteria 
suggest that the prevalence of FAPD in different 
cities, of varied economic status and of different 
populations, is comparable to that of more develo-
ped countries22-24.

b.  H. pylori infection in children and adolescents may 
be expressed by digestive and extra-digestive ma-
nifestations or may be, more often, silent25. In LA, 
the prevalence of infection in the general popula-
tion is high, and the first infection may occur at an 
early age. It seems that the natural history of the 
infection is somewhat different from that seen in 
children in more developed countries26 and should 
be considered when evaluating the possibility of 
diagnosing and eradicating the bacteria. Follow-up 
studies of children infected with H. pylori in LA, 
diagnosed by different procedures, both in rural 
and urban environments, establish a high annual 
recurrence rate of infection in our population27. 
In Mexico, re-infection or recurrence is 11.7% 
to 18%, a situation associated with low socioeco-
nomic level28. The reappearance of the bacteria 
in Peru after treatment is due to 80% reinfection 
and 20% recurrence, according to bacterial DNA 
typing tests. Re-infection rates in Lima in recent 
years have decreased from 70% to 30% in patients 
of low socioeconomic level27. A high prevalence of 
infection has put pressure on the indiscriminate 
use of antibiotics with increasing presence of anti-
microbial resistance29.

Comments
The presence of abdominal pain in children and 

adolescents located in the upper abdomen is a frequent 
reason for consultation. The intensity of the pain can 
be varied. The coexistence of patients with abdominal 
pain and clinical behavior of FAPD and the existence 
in our environment of a high prevalence of H. pylori 
infection opens the reasonable question of causality or 
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simple coexistence. Jaime et al.30 in a cross-sectional 
study, with 358 children, found no difference in any 
variant of FGIDs in infected versus non-infected chil-
dren; however, in multivariate analysis, the presence of 
isolated abdominal pain was related to H. pylori infec-
tion (OR 1.55, 95% CI [1.02, 2.36]).

We do not know whether in our environment, 
where there is a high rate of recurrent infection, these 
episodes of reinfection have clinical expression or are, 
as might be assumed, mostly silent. In a population 
such as LA, with a high rate of reinfection, the pre-
sence of symptomatic episodes of pain may coexist or 
exacerbate the symptoms of a patient diagnosed with 
FAPD31,32.

Nodular gastropathy (NG) is more frequent in 
childhood and adolescence compared to the adult po-
pulation. It was not described in the original reports 
of gastric pathology associated with H. pylori infection 
by the Sydney group33. Recently it has been reported 
that H. pylori NG is a more common finding in the 
child population (44-67% in children vs 0.19-13% in 
adults)34,35. It is an endoscopic finding and its presence 
has been related to a higher microbial density36. The-
re are no long-term follow-up studies and we do not 
know if NG generates pain symptoms or if its presence 
establishes any particular risk condition, or if it only 
suggests intense immune reactivity and it is unknown if 
it exposes to future risks37. In a study of LA in 48 adults 
in Chile, NG was not associated with preneoplastic le-
sions, but was associated with an increased bacterial 
load without a concomitant increase in mucosal in-
flammatory response38. In another study of 172 cases 
and 172 controls in adults in Colombia, the cases had 
more frequent premalignant gastric lesions (OLGA II; 
6.5 vs 1.2%, p = 0.01). In that study the association of 
NG with gastric cancer was not demonstrated, howe-
ver, there was one case of a neoplastic lesion in the NG 
group39. The indication for eradication in a child infec-
ted with NG is still a matter of debate and should be 
considered on an individual basis.

In conclusion, the presence of FAPD is now clearly 
defined in diagnostic terms thanks to Rome IV, howe-
ver, the possible simultaneous association with chronic 
H. pylori gastritis cannot be excluded. In populations 
with a high prevalence of H. pylori infection, it is still 
necessary to identify which groups of children and un-
der which risk factors evolve to conditions of greater 
severity of gastric mucosal involvement such as the 
presence of ulcer (low prevalence in pediatric popu-
lation).

Apart from the conditions identified as alarm signs 
recognized by the NASPGHAN/ESPGHAN consen-
sus9, the most important characteristic to discuss when 
making the decision to perform an UGE when there 
is abdominal pain is the severity of epigastric pain re-

ported by the patient or family. It is possible to consi-
der recommending an UGE if epigastric pain is severe, 
associated with weight loss, or wakes the child up at 
night. 

Recommendation 4 LASPGHAN: In children 
with functional abdominal pain, in the absence of 
alarm signals, testing for H. pylori is not recommen-
ded. In children with dyspepsia or abdominal pain 
with alarm signs, according to the Rome IV criteria, 
it is recommended as a first option to perform up-
per endoscopy to determine the presence of lesions 
and other causes of abdominal pain. If any lesions are 
identified (ulcers or erosions), it is recommended to 
take biopsies for RUT and histology and if available, 
also biopsies for culture or molecular techniques. In 
case of identifying H. pylori, eradication treatment 
should be considered. 

Level of evidence:  III
Recommendation level:  B
Degree of agreement AVERAGE:  2.4

Techniques available to diagnose H. pylori infection 
(Recommendations 9a and 9b)

Practical points
a.  To investigate H. pylori-associated “disease” in 

children, an UGE should be performed with biop-
sies for histology, RUT, and ideally culture, and 
should not be based on non-invasive tests such 
as the UBT-C13 Urea Test, HpSAg, or other non-
invasive methods. 

b.  The histopathological diagnosis of H. pylori gas-
tritis should be made using the updated Sydney 
classification40. At least 5 gastric biopsies should be 
taken in an UGE to detect H. pylori infection. Two 
antrum biopsies and two body biopsies for histo-
pathological evaluation using the updated Sydney 
classification40, and one antrum biopsy for RUT. 

c.  If available, at least 1 antrum biopsy and 1 body 
biopsy should be taken for culture and 1 antrum 
biopsy for molecular tests such as PCR or fluo-
rescent in situ hybridization41-42 for antimicrobial 
sensitivity study but not for clinical diagnostic pur-
poses. In LA, culture and/or PCR is performed for 
research purposes in several countries: Argentina, 
Brazil, Chile, Colombia, Costa Rica, Cuba, Ecua-
dor, Mexico, Paraguay, Peru, Uruguay and Vene-
zuela43. In some cities in Colombia and Chile, a 
culture is carried out for antimicrobial sensitivity 
studies of H. pylori for clinical purposes44,45.

d.  Biopsies taken during a GI bleeding episode can 
give false negative results for histology, culture, 
RUT or molecular tests41-42.

Adaptation of H. pylori’s NASPGHAN/ESPGHAN 2016 Guidelines in Latin America - P. R. Harris et al



816

SCIENTIFIC SOCIETY RECOMMENDATION

e.  Biopsies for culture and molecular tests should be 
placed in special media, refrigerated if necessary 
and transported as soon as possible, to the proces-
sing center to improve its performance.

Comments
The objective of invasive research based on UGE 

and biopsies is to detect the cause of the symptoms and 
not only the presence of H. pylori, since evidence in 
children indicates that H. pylori infection is not asso-
ciated with symptoms in the absence of GDU46. None 
of the available diagnostic tests have 100% sensitivity 
and specificity. According to a 2017 NIHR (National 
Institute for Health Research) report, the sensitivity 
and specificity for histology is 66-86% and > 98%, res-
pectively. Currently, the detection of H. pylori infec-
tion in histology has been improved by adding immu-
nohistochemical tests (marked anti-H. pylori antibo-
dies), with sensitivity and specificity > 97% and 100%, 
respectively47,48.

The sensitivity and specificity for RUT is 80-95% 
and 97-99%, respectively48. According to some studies, 
RUT requires a minimum of two gastric biopsies (body 
and antrum) and a high bacterial load to ensure opti-
mal accuracy. However, the positive predictive value of 
the tests increases, if the prevalence of infection is high 
as it is in LA countries49, so that, in general, a single po-
sitive test is sufficient. For an adequate interpretation 
of RUT, it should be considered that sensitivity is lower 
in children under 4 years of age and increases with age 
and with the greater number of biopsies, this due to 
the low bacterial density in young children, compared 
with adolescents and adults50. 

The sensitivity and specificity of the culture is 60% 
and 100%, respectively9,44,48,51. Biopsy-dependent mo-
lecular tests (PCR or fluorescent in-situ hybridization) 
will be discussed in a later section.

Recommendation 9a LASPGHAN: The diagnosis 
of H. pylori infection should be made in symptoma-
tic patients based on biopsies obtained through UGE, 
with at least two of the following positive tests: RUT, 
histology, or culture. 

Level of evidence:  I
Grade recommended:  A
Grade of agreement AVERAGE:  4

Recommendation 9b LASPGHAN: At least 5 gas-
tric biopsies should be taken for the diagnosis of H. 
pylori infection in UGE. Two biopsies should be ob-
tained from the antrum and two biopsies from the 
body for histopathological evaluation using the Sydney 
classification and one antrum biopsy for RUT; idea-
lly additional biopsies could be taken if techniques for 
antimicrobial sensitivity study (culture or molecular 
techniques) are available.

Level of evidence:  III
Grade of recommendation:  A
Degree of agreement AVERAGE:  3.6

H. pylori antimicrobial susceptibility evaluation 
(Recommendation 11)

Practical points
a.  Despite the recognized importance of H. pylori 

antimicrobial susceptibility testing both for the 
regional antimicrobial resistance pattern and for 
the customization of the eradication treatment, at 
least in LA, there is no surveillance system and it is 
generally not routinely performed.

b.  Antimicrobial susceptibility methods based on 
molecular and culture studies are available only in 
large cities and as research studies, generally not as 
routine laboratory tests.

c.  Antimicrobials available for pediatric prescription 
are limited.

Comments
Ideally, susceptibility testing should be performed 

on each and every patient infected with H. pylori, and 
eradication treatment should be individualized for 
each patient. The superiority of treatment guided by 
susceptibility testing rather than empirical first-line 
antimicrobial treatment is well known, as well as for 
rescue treatment52,53. The benefits of successful eradi-
cation (when indicated) are well known, preventing 
the development of serious diseases associated with H. 
pylori infection, mainly GC in adulthood54. 

On the other hand, failure to eradicate increases 
the risk of secondary antimicrobial resistance, and the 
persistence of infection has numerous health and eco-
nomic implications for the patient55. For these reasons, 
we fully agree that antimicrobial susceptibility should 
ideally be determined for all infecting strains. 

However, some adjustments are necessary in the 
context of LA: i) molecular and culture techniques 
based on biopsies are not available in our countries, 
and even when they are available they are limited to re-
search laboratories in large cities7; ii) when studies are 
conducted in countries with large territorial extension 
such as Argentina and Brazil56, or even a little smaller 
ones such as Bolivia, Chile, Colombia, Mexico and Ve-
nezuela, researchers cannot claim that an antimicro-
bial susceptibility study conducted in a specific region 
or city of the country represents the resistance pattern 
of the whole country57.

Unfortunately, there are few pediatric reports. A 
systematic review in LA yielded 59 studies of H. pylo-
ri antimicrobial resistance (56 in adults, 2 in children, 
and 1 in both groups), where pediatric reports were 
too few to summarize by meta-analysis43. Resistance to 
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metronidazole (MET) and clarithromycin (CLA) ap-
pears to be the main cause of eradication failure, with 
controversial data regarding the relative importance of 
each. Some recent studies in pediatric patients show a 
high prevalence of CLA resistance in Chilean (21%) 
and Brazilian (19.5%) children53,54, however, a recent 
study in Bogotá, Colombia, found only 8% of strains 
associated with CLA resistance58. 

The approach of the IV Brazilian Consensus on H. 
pylori infection is probably the best adapted clinical 
guide to LA, since it highlights that susceptibility tes-
ting is not widely available in our environment, and 
for that reason they do not recommend routine sus-
ceptibility testing. However, after the second or third 
eradication failure there is a recommendation that sus-
ceptibility testing should be performed6.

In children, on the other hand, the supply of anti-
microbials is lower, for example: the use of tetracycli-
ne and levofloxacin is not recommended. Therefore, 
knowing the pattern of antimicrobial resistance and 
customizing the eradication treatment to optimize the 
outcome becomes crucial in pediatrics

Recommendation 11a LASPGHAN: Ideally, where 
and when susceptibility testing is available, the pattern 
of antimicrobial resistance should be determined to 
guide the first attempt to eradicate the infection.

Level of evidence:  I
Level of recommendation:  A
Degree of agreement AVERAGE:  4

Recommendation 11b LASPGHAN. When avai-
lable, antimicrobial susceptibility testing should be 
conducted in pediatric patients to improve the effecti-
veness of eradication therapy, particularly if there is a 
high prevalence (> 20%) of CLA resistance.

Level of evidence:  I
Grade of recommendation:  A
Grade of Agreement AVERAGE:  4

Evaluation of antimicrobial susceptibility of  
H. pylori to failure of eradication treatment  
at the regional level (Recommendation 12)

Practical points
a.  As antimicrobial susceptibility testing is not availa-

ble in all centers, we propose that the effectiveness 
of H. pylori eradication regimes in children and 
adolescents be evaluated, if possible at the regional 
level.

Comments
We support the original NASPGHAN/ESPGHAN 

statement, in particular, that failure of H. pylori eradi-
cation treatment in clinical practice is often associated 

with inadequate choice of treatment regimen, lack of 
adherence, or antimicrobial resistance. To avoid fur-
ther research, and the induction of secondary resistan-
ce in the infecting H. pylori strains, the primary success 
rate for eradication should be more than 90% in the 
analysis per protocol. This goal is not achieved in most 
currently published treatment trials in children57,59. 
Therefore, benchmarking is a necessity to evaluate the 
local performance of prescribed regimens and to mini-
mize the risk of treatment failure. This is particularly 
important in areas where antimicrobial susceptibility 
testing is not available.

Martinez et al. conducted a review of 35 publica-
tions (1996 to 2012) that grouped in total 3358 iso-
lated samples, 3262 from adult patients and 96 from 
children in different countries: Brazil 9, Colombia 8, 
Mexico 5, Chile 4, Peru, Costa Rica, Argentina, Ecua-
dor, Jamaica, Paraguay, Uruguay and Venezuela57. The 
techniques used to determine the antibiotic sensitivity 
of H. pylori were: the E-test (epsilon test) in 17 studies 
(48%), dilution in agar 14 studies (37%) and diffusion 
in disc 3 (8%). The studies showed considerable hete-
rogeneity and differences among the countries of the 
region and even in studies conducted in the same cou-
ntry. In vitro resistance for MET was 65.7%, for AMO 
6.5%, for CLA 14%, for tetracycline 8.3%, for levo-
floxacin 39% and for furazolidone 6.9%. Studies based 
on molecular techniques and more recent studies in 
pediatric patients show a high prevalence of resistance 
to CLA in Chilean (21%) and Brazilian (19.5%) pe-
diatric patients60,61, however, in symptomatic pediatric 
patients in Colombia resistance to CLA was only 8%58.

A prospective, multicenter European study studied 
the antibiotic resistance of more than 1,000 children 
with UGE; 24% of primary resistance to clarithromycin 
was detected, higher in males, in children under 6 years 
compared to those over 12 years, and in patients from 
southern Europe (Greece, Italy, Spain and Portugal). 
Resistance to MET was 25%, higher in children born 
outside Europe. Resistance to AMO was exceptional, 
0.6%, and double resistance to CLA and MET, 6.9%62.

No epidemiological studies were found regarding 
cost and availability of techniques to assess antimicro-
bial sensitivity in regional or national reference centers 
in LA countries; therefore, NASPGHAN/ESPGHAN 
recommendation 12 should also be applied in LA. 

H. pylori is an infectious agent and the therapeu-
tic objective should always be 100%, with a theoretical 
efficacy threshold established (excellent > 95%, good 
90-95%, fair 85-89%, poor 81-84% and unaccepta-
ble 80%)63. The ideal scenario, therefore, would be 
to know in advance the susceptibility of the microor-
ganism to antibiotics by means of bacterial culture 
or another molecular technique, in order to design a 
tailor-made treatment for each strain of H pylori. As 
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Table 4. Standard dosing regime

Medication Weight range Morning Dose (mg) Evening Dose (mg)

PPI 15-24 kg
25-34 kg
> 35 kg

20
30
40

20
30
40

Amoxicillin 15-24 kg
25-34 kg
> 35 kg

500
750

1.000

500
750

1.000

Clarithromycin 15-24 kg
25-34 kg
> 35 kg

250
500
500

250
250
500

Metronidazole 15-24 kg
25-34 kg
> 35 kg

250
500
500

250
250
500

Bismuth < 10 years
>10 years

262 QID
524 QID

*PPI, Proton Pump Inhibitor.

mentioned above, the reality is that the vast majority of 
eradication treatments are prescribed empirically63-65. 
Therefore, this choice must be made taking into ac-
count variables dependent on the bacterium and the 
individual. The rates of resistance to local antibiotics 
should be known, and in case they are not known, an 
estimation of them should be made according to the 
local efficacy of the treatments used63,65.

Recommendation 12 LASPGHAN: We recom-
mend that the antimicrobial sensitivity or resistance 
study of H. pylori be evaluated at selected regional cen-
ters acting as reference centers for all LA countries.

Level of evidence:  III
Grade of recommendation:  B
Degree of agreement AVERAGE:  4

Selection of antibiotic treatment to eradicate  
H. pylori (Recommendation 14)

Practical points
a.  If the strain is susceptible to CLA and MET, the 

preferred option is triple therapy (PPI, AMO, CLA) 
for 14 days. In case of treatment failure, a switch to 
PPI, AMO and MET can be made without further 
susceptibility testing.

b.  Sequential therapy for 10 days (PPI with AMO for 
5 days, followed by PPI with CLA and MET for 5 
days, according to doses in table 4) is equally effec-
tive as triple therapy in patients infected with fully 
susceptible strains. However, it has the disadvanta-
ge of exposing the child to 3 different antibiotics. 
Sequential therapy should not be given if the strain 

is resistant to MET or CLA, or if sensitivity testing 
is not available. In adults, however, the latest gui-
delines recommend the use of sequential therapy 
as first or second line therapy.

c.  PPI and antibiotic doses should be calculated ac-
cording to body weight (table 4). 

d.  A higher degree of acid suppression improves 
the success rate of AMO and CLA-based therapy. 
Younger children need a higher dose of PPIs per kg 
body weight compared to adolescents and adults 
to obtain sufficient acid suppression.

e.  Esomeprazole and rabeprazole are less susceptible 
to degradation by rapid metabolizers with genetic 
polymorphism of CYP2C19, and therefore may be 
preferred when available. Rapid metabolizers are 
more frequent in the Caucasian population (56-
81%) compared to Asians. We do not have publis-
hed data on the pediatric population in LA, but 
a study in Chilean adults showed 79.5% of rapid 
metabolizers66.

f.  The PPI dose given in table 4 refers to esomeprazo-
le and omeprazole and should be adapted if other 
PPIs are used. PPIs should preferably be adminis-
tered at least 15 minutes before a meal.

g.  For children under 8 years of age, bismuth qua-
druple therapy refers to bismuth, PPI, AMO, and 
MET. In children over 8 years old, bismuth qua-
druple therapy refers to bismuth, IPP, MET and 
tetracycline.

h.  Current evidence does not support routinely 
adding individual or combined probiotics to era-
dication therapy to reduce side effects and/or im-
prove eradication rates.
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Table 5. First-line therapy for H. pylori infection with known susceptibility

Susceptibility Suggested treatment

Susceptible to CLA* and MET**

Resistant to CLA, susceptible to MET

Resistant  to MET, susceptible to CLA

Resistant  to CLA and MET

IBP^-AMO***-CLA 14d  at standard doses

IBP-AMO-MET 14d  or bismuth scheme

IBP-AMO-CLA 14d  or bismuth scheme

IBP-AMO-MET  with high doses of AMO or bismuth scheme

*Clarithromycin, **Metronidazole, ***Amoxicillin, ^Proton Pump Inhibitor.

Comments
The recommended scheme in case of unknown 

antimicrobial susceptibility of H. pylori includes high 
dose (14 days) PPI-AMO-MET or quadruple bismuth 
therapy. The few studies reporting in vitro resistance to 
different antibiotics have already been described abo-
ve57,60,61,67,68. 

Ramirez-Bulla carried out a systematic review to 
determine the prevalence of H. pylori resistance to te-
tracycline, finding 8% in Central and South America69, 
data to be considered in treatment schemes for chil-
dren over 8 years. Thiebaud carried out a retrospective 
study in Honduras in children under 11 years of age 
with H. pylori disease who were treated with AMO 60 
mg/kg/day, CLA 20 mg/kg/day and lanzoprazol 30 mg/
day for 14 days. Seventy-nine.2% of patients reported 
clinical improvement and negative stool antigen after 
treatment70.

The findings of Martinez et al. described in the pre-
vious section57 and the lack of publications with upda-
ted data regarding H. pylori antibiotic resistance in LA 
and the assessment of the efficacy of first line schemes 
would make the scheme recommended in the NAS-
PGHAN/ESPGHAN guide, in the absence of knowled-
ge of antimicrobial susceptibility, not applicable in the 
Latin American pediatric population.

Recommendation 14 LASPGHAN: We recom-
mend using the information presented in table 5 to 
plan the first-line treatment for H. pylori infection if 
antimicrobial susceptibility is known. If the susceptibi-
lity is not known, we recommend the PPI-AMO-CLA 
regimen for 14 days at standard doses (except in coun-
tries with CLA resistance > 20%).

Level of evidence:  II
Grade of recommendation:  B
Degree of agreement AVERAGE:  4

How to evaluate the eradication of H. pylori after 
antibiotic treatment (Recommendation 15)

Practical points
a.  There is evidence of a growing resistance of H. 

pylori to the antibiotic schemes currently used, 

which may result in failure to eradicate the infec-
tion with the complications that result from chro-
nic infection46,57,71. We believe it is prudent to veri-
fy the eradication of the infection after treatment. 
Mera and colleagues published a 16-year follow-up 
study in Colombian adults in a region of high inci-
dence of H. pylori showing how effective treatment 
of eradication led to a decrease in pre-malignant 
lesions and even regression of them72. 

b.  To prove the effective eradication of the infection, 
invasive methods are recognized using UGE with 
biopsy taking for histology, RUT and culture. Be-
cause of their invasiveness and high costs they are 
considered unfavourable in children and non-in-
vasive methods are preferred73. 

c.  Queiroz et al. reported a concordance study, ca-
rried out in Brazil, comparing UBT-C13 and 
HpSAg, using a commercial ELISA test (Premier 
Platinum HpSa Plus Assay with multiple murine 
monoclonal antigens) finding a 94.9% concordan-
ce between the two tests74.

d.  The non-invasive tests include the UBT-C13 which 
has demonstrated a sensitivity and specificity of 
over 95%, especially in children over 6 years of age 
(Sensitivity: 96.6%, specificity: 97.7%). In children 
under 6 years of age its accuracy is lower (sensiti-
vity: 95%, specificity: 93.5%) possibly due to lower 
endogenous CO2 production73-77. 

e.  HpSAg has proven to be as efficient as UBT-C13 
and has some advantages as the sample is easily 
taken, can be transported and processed if kept 
refrigerated at reference sites far from its capture 
site76-78). Polyclonal antigen detection methods 
and one-step monoclonal antigen methods are not 
recommended because of their inaccuracy76.

Comments
Verifying that the treatments in place in our pa-

tients are effective in eradicating H. pylori is a desira-
ble goal in order to decrease the complications of the 
infection such as GDU, gastrointestinal bleeding, iron 
deficiency anemia and the possibility of developing 
GC.

Non-invasive methods, UBT-C13 and monoclonal 
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HpSAg in stool have been shown to have a sensitivi-
ty and specificity of about 95% in most of the studies 
consulted, and are easier to perform in children. The 
use of antibiotics and/or PPIs during the month prior 
to endoscopy can induce false negatives by decreasing 
the population of H. pylori or by decreasing the pro-
duction of gastric acid79.

In some countries of LA, methods for detecting 
UBT-C13 are available that can be taken in the office 
and transported to the laboratory to be performed. In 
Colombia and Chile the test is available in commercial 
form with an average value of US$ 70-100 for the end 
user.

Recommendation 15a LASPGHAN It is recom-
mended that the success of H. pylori treatment be veri-
fied using UBT-C13 or HpSAg.

Level of evidence:  I
Grade of recommendation:  A
Degree of agreement AVERAGE:  4

Recommendation 15b LASPGHAN: Testing 
should be performed at least 4 weeks after receiving 
antibiotic treatment and suspension of proton pump 
inhibitors.

Level of Evidence:  I
Grade of Recommendation:  A 
Grade of Agreement AVERAGE:  4

Selection of second-line antibiotic treatment  
to eradicate H. pylori (Recommendation 16)

Practical points
a.  Although the ideal is to have the antibiotic suscep-

tibility profile of H. pylori from the beginning, so 
as to be able to indicate a first-line treatment ac-
cording to it, in practice this is difficult to achieve 
in much of LA. In general, antibiotic susceptibility 
studies are reserved for large centers and research 
purposes.

b.  The rate of eradication of first-line treatment in 
children is lower than that reported for adults and 
ranges from 64% to 77%80-82. In addition, the re-
pertoire of antibiotics that can be administered in 
children is smaller than at later ages, for safety rea-
sons, which reaffirms the need for an antimicrobial 
susceptibility study in cases of failure of first-line 
treatment, so that the most appropriate antibiotic 
scheme can be chosen.

Comments
We agree with NASPGHAN/ESPGHAN statement 

16, although we are aware that its implementation in 
the current health context in LA is difficult. Evidence 
in adults shows that antibiogram-guided treatment is 
more effective than both first-line52 and rescue83 empi-

rical treatment. Although common sense suggests that 
this strategy is also recommended in children, there are 
no pediatric studies that have explored the effective-
ness of personalized treatment according to antimicro-
bial susceptibility compared to empirical. 

The implementation of this recommendation in-
volves performing a new UGE with gastric biopsy for 
culture and antibiotic susceptibility study. The cultu-
re of H. pylori requires its sowing in special media and 
incubation for 7-10 days, followed by 24-48 h of incu-
bation of the antimicrobial susceptibility test. In prac-
tice, this study is carried out in a few tertiary centers 
in LA and generally for research purposes. We strongly 
recommend that the culture and antibiotic technique 
for H. pylori be available in every center where pediatric 
UGE is performed and that it be taken at least in every 
patient who has failed second-line treatment. This in 
order to choose the most adequate scheme to achieve 
effective eradication after failure of second line therapy. 

Since some of the antibiotics included in H. pylo-
ri eradication schemes may have adverse reactions in 
children, which do not occur in adults (such as qui-
nolones and tetracyclines), their use should be fully 
supported and reserved only for cases with demons-
trated resistance to the safer antimicrobials. Based on 
the resistance profiles described in LA57,60,84 and other 
latitude85-88 children, it is recommended that at least 
susceptibility to AMO, CLA, MET, tetracycline and 
ciprofloxacin (or other quinolone) be included in the 
study. 

The most recent guide published in LA for case 
management in adults is the Brazilian guide, which 
considering the practical difficulties of implementing 
the susceptibility study for H. pylori, suggests first, 
second and third line empirical schemes, reserving 
culture and antibiogram for case management after a 
third treatment failure6. We discourage this practice 
in children and recommend supporting the choice of 
antibiotics with a susceptibility study from the second 
treatment failure, because the indiscriminate use of an-
tibiotics can have serious impact on the health of the 
patient, his microbiota and favor the appearance of se-
condary resistance. 

Recommendation 16a LASPGHAN: In case of 
failure to eradicate H. pylori with first-line treatment, 
we recommend empirical treatment with quadruple 
bismuth therapy. In children under 8 years of age, we 
recommend a scheme with PPI, AMO, MET and bis-
muth for 14 days. In children 8 years and older, con-
sideration may be given to replacing MET with tetra-
cycline in this same regimen. 

Level of evidence:  I (adult)
Recommendation level:  A
Degree of agreement AVERAGE: 3.8
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Recommendation 16b LASPGHAN: In case of fai-
lure of eradication with the second line therapy, it is re-
commended to consider an individualized treatment,  
ideally using the antibiotic sensitivity of the strain 
(which implies performing a new endoscopy with sam-
ple extraction for culture and antibiogram or molecu-
lar resistance study), the previously indicated scheme 
and the age of the patient.

Level of evidence:  I (in adults)
Recommendation level:  A
Degree of agreement AVERAGE:  3.8

Prevention of Gastric Cancer in infected children

The 2011 NASPGHAN/ESPGAHN clinical guide-
lines stated “Consider testing in the setting of family 
history of gastric cancer or MALT”. However, in the 
new version 2016, they remove this recommendation: 
“Removal of recommendation for testing of the setting 
of family history of gastric cancer or MALT, as rarely 
encountered”.

Practical points
a.  According to reports from the Global Cancer Ob-

servatory (Globocan), there are more than 900,000 
new cases of CG each year and more than 700,000 
deaths per year, making it the 5th cause in annual 
incidence of malignant tumors and the 3rd cause 
in cancer mortality in the world and in LA with 
serious socio-economic implications (https://gco.
iarc.fr/). Incidences adjusted for age and sex are 
significantly higher in developing countries com-
pared to developed countries. Currently 3 cou-
ntries concentrate 60% of the world’s total GC, 
corresponding to Japan, China and Korea. In LA, 
the incidence of GC accounts for 6-7% of the total 
world incidence, doubling that of Europe and tri-
pling that of the USA89. 

b.  The relationship between prevalence of H. pylori 
infection and incidence of GC has been well es-
tablished90. The incidence of GC is generally in 
direct proportion to the prevalence of H. pylori 
infection, although there are higher incidences of 
GC in Asian countries compared with other cou-
ntries with similar prevalence of infection91. Strain 
virulence has been established as one of the central 
factors in the development of GC92.

c.  There is evidence of intra-family transmission of 
H. pylori infection, particularly from parent to 
child, so that children receive strains with similar 
virulence characteristics to their parents. Bacterial 
genotyping studies make it possible to trace the 
origin of the infection in children93-96. But also, 
these children inherit from their parents “risk fac-

tors” for the development of GC, such as cytoki-
ne polymorphism (IL-17A-197A, IL-17F 7488CC, 
MMP9-1562 C/T, EGF +61 A>G, CTLA-4 -1661A/
G; rs9904341; IL1-RN VNTR; among others)97-100. 
Finally, these children share environmental risk 
factors such as diet, exposure to contaminants or 
other geographical factors. Therefore, those chil-
dren with first-degree (parents or siblings) or se-
cond-degree (grandparents or aunts) infected re-
latives represent a unique group since they acquire 
H. pylori from their parents and at the same time 
share genetic and environmental risk factors.

 Recent studies suggest that the risk of developing 
GC in subjects with a family history of GC is high 
with ORs ranging from 1.5 (95% CI 1.3-1.8) to 
10.1 (95% CI 6.1-16.8)100. In a recent 2017 meta-
analysis, from both Asian and non-Asian coun-
tries, with 26 studies exclusively analyzing GC his-
tory in first-degree relatives, the risk was 2.71 (95% 
CI 2.08-3.53; p < 0.00001)100. Furthermore, among 
people with a family history of GC, the highest risk 
of developing GC was: current or past H. pylori in-
fection, having two or more affected first-degree 
relatives, and being female101.

d.  H. pylori eradication appears to be the most im-
portant strategy to prevent GC in first-degree rela-
tives of GC patients, particularly those in their 20s 
and 30s, and to prevent progression to intestinal 
metaplasia101, but no data are available on first- or 
second-degree relatives. A study of 750 children 
(390 infected, 52%) showed a higher prevalence of 
family history of GC in infected children and that 
in those infected with atrophy (6.2%) and intesti-
nal metaplasia (2.8%), eradication was able to re-
verse both findings102.

e.  A meta-analysis of RCTs on H. pylori eradication 
studied the effect on the subsequent occurrence 
of GC in the general adult population. It provides 
evidence of limited and moderate quality that the 
search for and eradication of H. pylori reduces the 
incidence of GC in healthy asymptomatic infected 
Asian individuals, but these data cannot necessa-
rily be extrapolated to other populations103,104. A 
model projecting the possible reduction of lifetime 
risk of GC and associated costs in a high-risk re-
gion in China found that eradication at ages 20 to 
30 is more cost-effective compared to older ages105. 
The LA consensus7 postulated that eradication of 
H. pylori in primary prevention of GC in adults is 
desirable, but recognized that there is not yet suffi-
cient evidence to implement it on a large scale in 
the general population (Level of Evidence Type I, 
Grade of Recommendation C). Meta-analyses of 
those RCTs aimed at GC prevention suggest that 
H. pylori eradication significantly reduces the risk 
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Table 6. Summary of Recommendations

Nº de Recommendation
NASPGHAN/ESPGHAN

LASPGHAN proposal

2a y 2b 2a. We recommend taking biopsies for RUT and histology (and biopsies for culture or molecular techniques, when 
available) during upper endoscopy, only if treatment will be administered when the infection is confirmed
2b. We recommend that if H. pylori infection is a chance finding in endoscopy, treatment can be considered with 
a detailed discussion of it with the patient and parents

4 In children with functional abdominal pain, in the absence of alarm signals, testing for H. pylori is not recom-
mended. In chil-dren with dyspepsia or abdominal pain with alarm signs, ac-cording to the Rome IV criteria, it is 
recommended as a first option to perform upper endoscopy to determine the presence of lesions and other causes 
of abdominal pain. If any lesions are identified (ulcers or erosions), it is recommended to take biopsies for RUT 
and histology and if available, also biopsies for culture or molecular techniques. In case of identifying H. pylori, 
eradication treatment should be considered

9a y 9b 9a. The diagnosis of H. pylori infection should be made in symptomatic patients based on biopsies obtained through 
UGE, with at least two of the following tests being positive: RUT, his-tology, or culture
9b. At least 5 gastric biopsies should be taken for the diagnosis of H. pylori infection in UGE. Two biopsies should 
be obtained from the antrum and two biopsies from the body for histopatho-logical evaluation using the Sydney 
classification and one an-trum biopsy for RUT; additional biopsies may ideally be taken if techniques for antimicro-
bial sensitivity study (culture or mo-lecular techniques) are available

11a y 11b 11a. Ideally, where and when susceptibility testing is available, the pattern of antimicrobial resistance should be 
determined to guide the first attempt to eradicate the infection
11b. When available, antimicrobial susceptibility testing should be performed in pediatric patients to improve the 
effectiveness of eradication therapy, particularly if there is a high prevalence (> 20%) of CLA resistance

12 We recommend that the H. pylori antimicrobial sensitivity or resistance study be evaluated at selected regional 
centers acting as reference centers for all LA countries

14 We recommend using the information presented in table 5 to plan the first-line treatment for H. pylori infection if 
antimicro-bial susceptibility is known. If the susceptibility is not known, we recommend the PPI-AMO-CLA regimen 
for 14 days at standard doses (except in countries with CLA resistance > 20%)

15 15a. It is recommended to check the success of the H. pylori treatment using the UBT-C13 or HpSAg
15b. The tests should be performed at least 4 weeks after receiving the antibiotic treatment and the suspension 
of the proton pump inhibitors

16 16a. In case of failure to eradicate H. pylori with first-line treatment, we recommend empirical treatment with 
quadruple bismuth therapy. In children under 8 years of age, we recom-mend a scheme with PPI, AMO, MET and 
bismuth for 14 days. In children 8 years and older, consideration may be given to replacing MET with tetracycline 
in this same regimen.
16b. In case of failure of eradication with the second line thera-py, it is recommended to consider an individualized 
treatment,  ideally using the antibiotic sensitivity of the strain (which im-plies performing a new endoscopy with 
sample extraction for culture and antibiogram or molecular resistance study), the pre-viously indicated scheme and 
the age of the patient

Gastric cancer In symptomatic children referred to endoscopy, with a history of first or second degree relatives with gastric cancer, 
we rec-ommend looking for H. pylori (and eradicating it when detect-ed), using direct technique during endoscopy
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of GC (RR 0.6; 95%CI: 0.4-0.9), especially in high-
risk populations, but there are no empirical data 
addressing the most appropriate age for interven-
tions to eradicate H. pylori infection. The most 
recent 2017 meta-analysis shows that the relative 
risk reduction of GC occurrence was 0.67 (95% CI: 
0.48-0.95)106.

Comments
In a recent review by LA researchers, 37 GC bio-

markers were identified, of which 24 are over-expres-
sed, 3 are under-expressed, and 10 genes are signifi-
cantly hyper-methylated in H. pylori infected chil-

dren compared to non-infected children. Notably, 
13 of these biomarkers (b-catenin, C-MYC, GATA-4, 
DAPK1, CXCL13, DC-SIGN, TIMP3, EGFR, GRIN2B, 
PIM2, SLC5A8, CDH1, and VCAM-1) are consistently 
unregulated in children and adults with GC. However, 
to date, it is not yet possible to identify which children 
relatives of patients with GC may be at increased risk of 
developing pre-neoplastic lesions107.

As of 2013, there is already an important consen-
sus (IARC 2013, Kyoto 2014)108,109 that has provided 
additional arguments supporting the strategy of eradi-
cation in asymptomatic populations for the prevention 
of GC. In addition, major eradication studies are un-
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