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Abstract

Helicobacter pylori infection is a common condition that, in the long term, is associated with the 
development of peptic ulcer disease and eventually gastric cancer, which could be prevented with 
timely treatment. Optimally, eradication success should be greater than 90%, but the recommended 
empirical treatments do not achieve these rates in real-life conditions. Objective: To determine the 
success rate of first-line empirical eradication treatment against H. pylori in pediatric patients treated 
in a tertiary hospital. Patients and Method: Retrospective descriptive study in patients with H. pylori 
infection detected in gastric biopsies and who had received first-line antibiotic treatment during the 
period 2017-2021. A negative result of an antigen test in stools or new biopsies after ≥ 1 month after 

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

Helicobacter pylori infection is common, usually acquired in chil-
dhood, and has potential complications, including gastric can-
cer, which can be prevented with effective treatment. The usual 
treatment is empirical antibiotics, which often fail.

What does this study contribute to what is already known?

This is the first study describing eradication rate of H. pylori under 
real healthcare conditions in children in South America with first-
line empirical treatment. Low adherence to the follow-up protocol 
was evidenced and in those with eradication confirmation test, the 
success rate was only 38%, which highlights the urgency of promo-
ting more effective treatment and follow-up strategies.
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Introduction

Helicobacter pylori (H. pylori) is a Gram-negative 
bacillus, which can colonize and survive in the highly 
acidic environment of the gastric mucosa1. This mi-
croorganism represents the most frequent chronic bac-
terial infection in humans, affecting about 50% of the 
world population and up to 90% in developing cou-
ntries2,3. In Chile, there is an estimated prevalence of 
18-30% in school children, which can increase to 70% 
in adults4-8. Although most infected individuals are as-
ymptomatic, about 10% develop peptic ulcer disease 
and 0.1% may develop gastric cancer in adulthood9 
which could be prevented with effective eradication 
treatment. In addition, infection by this agent has been 
associated with the appearance of immune thrombo-
cytopenic purpura and unexplained anemia. Hence 
the relevance of an effective and timely eradication 
from childhood10.

In adult patients, there is evidence supporting the 
usefulness of H. pylori eradication treatment at any cli-
nical stage, regardless of the presence of symptoms and/
or digestive lesions8. However, in pediatrics, treatment 
is only recommended for patients with proven peptic 
ulcer disease, immune thrombocytopenic purpura, or 
a family history of gastric cancer10 since in pediatric 
patients we try to avoid the deleterious effects of un-
necessary antibiotic use in the context of an infection 
that is predominantly asymptomatic. However, when 
therapy is justified, it should be effective, precisely to 
achieve the beneficial effects of eliminating the infec-
tion in a more susceptible patient, avoiding having to 
use second- or third-line therapies with even broader 
spectrums.

According to the joint consensus of the North Ame-
rican and European Societies for Pediatric Gastroente-
rology, Hepatology, and Nutrition published in 2017, 
first-line treatment should include a 14-day combination 
of some proton pump inhibitor associated with amoxici-
llin and clarithromycin or metronidazole, depending on 
the regional frequency of resistance to clarithromycin11. 
There are few reports on the frequency of resistance to 
clarithromycin and metronidazole in Chilean children, 
making the choice of antibiotic regimen difficult.

The desirable eradication rate for these empirical 
schemes would be at least 90%9, however, in practi-
ce, these ranges are not reached, among other reasons 
due to the growing resistance to antibiotics and lack 
of adherence to the scheme. Serrano et al. described in 
a study on antimicrobial resistance in children a 75% 
eradication success rate (18/24 patients); however, 
being in the context of a clinical study, these patients 
had been educated about the relevance of H. pylori 
and its treatment during the informed consent pro-
cess and had telephone follow-up 2 weeks after starting 
treatment12, which does not represent the usual health-
care reality in our sphere. To our knowledge, there are 
no previous reports in our country on the success rate 
of eradication schemes against H. pylori in the context 
of the reality of care in children, which would allow 
us to propose more rational strategies for education, 
treatment, and follow-up. The objective of this study 
was to determine the success rate of first-line empirical 
eradication treatment against H. pylori in a tertiary pe-
diatric healthcare center.

Patients and Method

Study design
Retrospective descriptive study based on the review 

of records of pediatric patients at the Hospital Roberto 
del Río who had had H. pylori detected in gastric biop-
sies collected by endoscopy and who had received first-
line empirical treatment for eradication of this agent 
between January 2017 and December 2021. This pro-
tocol was approved by the Research Ethics Committee 
of the North Metropolitan Health Service and authori-
zed by the Hospital Management.

Identification of cases and recorded data
Initially, anatomic pathology records were re-

viewed to identify all patients who had undergone gas-
tric biopsies collected by endoscopy. Of these, patients 
in whom H. pylori had been detected by histology 
were identified. The clinical records of these patients 
were reviewed to identify those in whom eradication 
treatment had been indicated. For the latter, demogra-

completing treatment was considered a successful eradication. Results: 82 patients with H. pylori in-
fection were identified, of which 53 received eradication treatment. Of these, 26 (49%) were contro-
lled with eradication tests after treatment with a success rate of only 38% (10/26). Conclusions: The 
eradication rate with the empirical regimens used was lower than expected which highlights the cha-
llenge of seeking more effective treatment strategies, including the study of antimicrobial susceptibili-
ty. Patient adherence to the follow-up protocol was also low, which should be reinforced in the future 
to ensure more appropriate clinical management.
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phic data, the treatment regimen received, and the re-
sult of the eradication confirmation test were recorded.

H. pylori detection tests used
Detection in gastric biopsies was performed by 

commercial rapid urease test and/or visualization by 
a pathologist in histology with hematoxylin and eosin 
staining. Eradication follow-up was determined at least 
1 month after the end of antibiotic treatment, by de-
tection of antigen in stool by commercial ELISA kit at 
the Clinical Hospital of the University of Chile or by 
gastric biopsies collected in endoscopy by urease test 
and/or histology.

Operational definitions

H. pylori infection
identification of Helicobacter-like bacilli in histolo-

gical report of gastric biopsies, with or without conco-
mitant positive rapid urease test.

Patient with indication for first-line treatment: pa-
tients whose indication for treatment had been recor-
ded in her/his clinical record and/or who had a record 
in the system of the prescription issued by the corres-
ponding scheme. Patients who had received previous 
treatment against the same agent were excluded.

Successful eradication
negative result of antigen in stool or gastric biopsy 

collected by endoscopy at least 1 month after the end 
of treatment.

Statistical analysis
Data were recorded in an Excel® spreadsheet. 

Descriptive statistics were performed with GraphPad 
Prism 7.0® software. Continuous variables were com-
pared by t-Student test (age had normal distribution) 
and categorical variables by Chi-square or Fisher exact 
test according to the number of patients in each group. 
A p-value < 0.05 was considered significant.

Results

During the study period, 82 patients were identified 
with a diagnosis of H. pylori infection in gastric biopsies 
collected by endoscopy. Empirical eradication treatment 
against H. pylori was indicated in 53 patients (65%), of 
whom 26 (49%) continued to be followed up and un-
derwent tests to confirm eradication; the remaining 27 
did not return for follow-up. Of the 26 patients who con-
tinued follow-up, eradication confirmation was perfor-
med in 19 patients by detection of antigen in stool and in 
7 through gastric biopsies collected by EGD; in both cases 
at least 1 month after the end of treatment (Figure 1).

Of the 26 patients with complete follow-up, only 10 
achieved successful eradication (38%) (Figure 1). It is 
noteworthy that the proportion of success was higher 
in patients in whom eradication was observed by urea-
se test, although this difference did not reach statistical 
significance (p = 0.13; Figure 1).

Table 1 shows the demographic and clinical cha-
racteristics of the patients, comparing according to 
compliance with follow-up and successful eradication. 
It is noteworthy that in the group of patients who had 
successful eradication, there was a significantly hig-
her proportion of females compared with the group 
that failed treatment and those who did not complete 
follow-up. No statistically significant differences were 
found in terms of age, reason for endoscopy, main en-
doscopic finding, or level of histological gastritis.

Several different regimens were used (Table 2), 
most of which included amoxicillin. The 2 patients 
who did not receive amoxicillin were allergic to this 
antimicrobial. The second most commonly used anti-
biotic was clarithromycin, followed by metronidazole. 
No statistically significant differences were found in 
the success rate of the different regimens.

Table 3 shows the distribution of cases according 
to the year in which treatment was indicated. It is 
noteworthy that in 2020, at the beginning of the CO-
VID-19 pandemic, there was only 1 case, and this did 
not complete follow-up. There was no statistically sig-
nificant difference in the percentage of follow-up or 
eradication success throughout the period.

Discussion

To our knowledge, this is the first study describing 
the proportion of H. pylori eradication with empirical 
treatment in South American children under real care 
conditions. Of note is not only the low proportion of 
patients who adhered to the follow-up protocol and 
underwent tests to confirm eradication (49% of tho-
se treated) but also the low proportion of success with 
first-line empirical regimens (38% of those who un-
derwent tests to confirm eradication). This could be 
due, among other factors, to adherence to treatment, 
metabolism of the drugs used, and antimicrobial resis-
tance of the strains involved.

Regarding the first point, due to the retrospective 
design of this study, it was not possible to record infor-
mation on adherence or tolerance to the eradication 
schemes, which is a limitation. The low eradication 
rate found in this series of patients contrasts with that 
reported by Serrano et al. in a prospective descripti-
ve study of pediatric patients in Santiago, in which 
they found 71% adherence to the follow-up protocol 
and 75% eradication success in those who underwent 

Helicobacter pylori -S. Darritchon L. et al
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Figure 1. Flowchart of recruited patients according to indication of treatment, follow-up and eradication success.

Table 1. Demographic and clinical characteristics of treated patients, based on follow-up and aradication success

Treated ove-
rall, n (%)

Treated with 
no follow-up, 

n (%)

Treated with follow-up, n (%) p

Treated 
succesful 

eradication

Treated eradi-
cation failure

N° of patients, n (%) 53 27 10 16

Female, n (%) 23 (43) 9 (33) 9 (90) 5 (31) 0.0043*
0.0053**

Mean age ± DS 11.8 ± 3.2 12.3 ± 3.3 12.6 ± 2.2 10.5 ± 3.2 NS

Reason for under-
going endoscopy

Abdominal pain 41 (77) 19 (70) 10 (100) 11 (69) NS
Digestive bleeding 8 (15) 6 (22) 0 3 (19)
Other 4 (8) 2 (7) 0 2 (12.5)

Main endoscopic 
finding

Nodular gastropathy 34 (64) 17 (63) 6 (60) 11 (69) NS
Erosive gastropathy 11 (21) 7 (26) 3 (30) 1 (6)
Gastric or duodenal ulcer 8 (15) 3 (11) 1 (10) 4 (25)

Severity of histologi-
cal gastritis

Mild 32 (60) 18 (67) 3 (30) 11 (69) NS
Moderate 18 (34) 7 (26) 6 (60) 5 (31)
Severe 3 (6) 2 (7) 1 (10) 0

*Chi-square for comparing the success treatment group versus treated individuals without follow-up. **Chi-square for comparing the suc-
cessful treatment versus eradication failure group 
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eradication confirmation tests. In contrast to our stu-
dy, in which the data recorded in the patients’ clini-
cal records were analyzed retrospectively and under 
real-life condition, in the study by Serrano et al. the 
treatment and follow-up were protocolized, the pa-
tients and their guardians were informed about H. 
pylori and its treatment during the informed consent 
process, and were contacted by telephone 2 weeks after 
starting treatment to verify adherence, which probably 
contributed to increasing the proportion of complete 
treatments and patients with eradication tests perfor-
med.

In a previous study of our group carried out with 
schoolchildren from Colina, we found a 96% eradica-
tion rate (30/31 patients treated with a sequential sche-
me of omeprazole + amoxicillin for 7 days, followed 
by omeprazole + clarithromycin + metronidazole for 
7 more days). All patients completed treatment (with 
only a few missed doses) and follow-up with eradica-
tion testing13. Unlike the current study, these results 
were in the context of a clinical trial conducted with 
patients who had been part of a follow-up cohort for 

8-10 years. These were families and patients who were 
highly educated about the implications of H. pylori 
and the relevance of appropriate treatment. In addi-
tion, a telephone follow-up was performed 7 days after 
treatment and a face-to-face follow-up at the end of 
the therapy. These results as a whole support the idea 
that adherence to the treatment regimen is relevant to 
its success14,15. In this sense, the process of educating 
the patient and her/his guardians regarding the rele-
vance of treatment and complete follow-up at the time 
of indicating therapy could be relevant in the propor-
tion of adherence and finally the success of eradication.

It is noteworthy that in the group with successful 
eradication, there was a significantly higher proportion 
of females compared with the group that failed to era-
dicate and the group that did not complete follow-up. 
This contrasts with those described by Weiner et al. 
in the context of a clinical trial, in which they found 
a higher eradication success rate in males (75%) com-
pared with females (63%)16. However, other authors 
have found no effect of sex on the success of the thera-
py (14,15). With a prospective design, the relationship 

Helicobacter pylori -S. Darritchon L. et al

Table 3. Distribution of cases according to the year of treatment

Treated 
subjects, 
overall

Treated with no 
follow-up, 

n (%)

Tratados con 
seguimiento, 

n (%)

Tratados con 
erradicación 

exitosa, n (%)*

Tratados con 
fracaso de 

erradicación, n (%)*

N° of patients n (%) 27 (51) 26 (49) 10 (38) 16 (62)

Year of treatment 2017 n (%) 4 (50) 4 (50) 1 (25) 3 (75)

2018 18 9 (50) 9 (50) 2 (22) 7 (88)

2019 15 8 (53) 7 (47) 4 (57) 3 (43)

2020 1 1 (100) 0 0 0

2021 11 5 (45) 6 (55) 3 (50) 3 (50)

*percentage calculated relative to the total number of patients who underwent eradication testing during follow-up.
Analyzed using Chi-square for trend. 

Table 2. Comparison of eradication success rates among the treatment regimens used*

Treated with follow-up Treated succesful 
eradication

Treated eradication 
failure

p

N° of patients, n (%) 26 10 (38) 16 (62)

Treatment O+A+C 10d   5 2 (40) 3 (60) NS **

O+A+C 14d 11 4 (40) 7 (60)

O+A+M 10d   2 1 (50) 1 (50)

O+A+M 14d   6 3 (50) 3 (50)

O+C+M 10d   1 0 1 (100)

O+C+M 14d   1 0 1 (100)

O: omeprazole; A: Amoxicillin; C: clarithromycin; M: methronidazol; d: days. *Medication doses adhere to the recommendations outlined in 
the ESPGHAN/NASPGHAN 2017 guidelines (ref 11). **Chi square for trend.
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patients/families who, once the symptoms have resol-
ved, do not see the need to attend the health check-up 
to confirm the resolution of the episode. These results 
support the need to seek more effective education stra-
tegies to achieve patient adherence to both therapy and 
follow-up.

Although the retrospective design of this study is a 
limitation, we believe that it highlights a relevant pro-
blem that is likely to be extrapolated to other pedia-
tric healthcare centers and that we must address with 
better strategies to ensure adherence to treatment and 
follow-up in order to confirm the eradication of this 
agent that has potentially serious implications in the 
long term. It would be advisable to carry out a prospec-
tive study in the future that includes a larger number of 
patients to confirm these findings and to consider the 
factors of adherence to treatment in the analysis.
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between sex and eradication success could be elucida-
ted in the future.

The schemes used were adjusted to the recom-
mendations of international guidelines11, which sup-
port the use of proton pump inhibitor associated with 
amoxicillin but allow some flexibility in the choice of 
the second antibiotic, between clarithromycin or me-
tronidazole, which is subject to the patient’s previous 
history of antibiotic exposure, drug allergy, and H. 
pylori resistance in the region. The latter data is scarce 
in our setting, which makes decision-making difficult. 

Serrano et al. described a frequency of resistance to 
clarithromycin of 21% in pediatric patients in Santia-
go12. International guidelines do not recommend using 
schemes that include this antibiotic when the resistan-
ce rate in the region is higher than 15%, so it would 
not be advisable in our sphere. However, researchers 
from the Bíobío Region described a resistance rate to 
metronidazole of 37.5% in a group of patients that in-
cluded some patients under 18 years of age17, so this 
antibiotic does not give certainty of success either. In 
our series, the success rate was less than 50% and quite 
similar between 10- and 14-day regimens, regardless of 
whether they included clarithromycin or metronida-
zole. Anecdotally, the 2 patients allergic to amoxicillin, 
who received schemes without this antimicrobial, fai-
led in eradication14-16.

Another point to highlight was the low adherence 
to the follow-up protocol. The contingencies expe-
rienced by our society from the end of 2019 to 2021, 
undoubtedly could have influenced adherence to 
follow-up, however, we can see that this already had 
low compliance in previous years. H. pylori eradica-
tion treatment is a pathology that has been within the 
Explicit Health Guarantees (GES) Program since 2013 
and within the health benefits basket, tests to confirm 
eradication are included. For this reason, patients 
should be informed in greater detail about the impli-
cations of this infection, the relevance of eradication, 
and the benefits that are guaranteed to ensure adequate 
treatment and eradication confirmation. However, in 
practice, more than half of the patients did not con-
tinue in follow-up. This could be attributed at least in 
part to the communication gap that can be generated 
between health personnel and patients due to the use 
of technical language and/or lack of time to explain in 
detail, but it could also be due to the lack of time of 



727

Original Article

Helicobacter pylori -S. Darritchon L. et al

References

1.	 Crowe SE. Helicobacter pylori 
Infection. Solomon CG, editor. https://
doi.org/101056/NEJMcp1710945 
[Internet]. 2019 Mar 20 [cited 2021 Nov 
9];380(12):1158-65. Available from: 
https://www.nejm.org/doi/full/10.1056/
NEJMcp1710945

2.	 Curado MP, de Oliveira MM, de 
Araújo Fagundes M. Prevalence of 
Helicobacter pylori infection in Latin 
America and the Caribbean populations: 
A systematic review and meta-analysis. 
Cancer Epidemiol [Internet]. 2019 Jun 
1 [cited 2021 Nov 9];60:141-8. Available 
from: https://pubmed.ncbi.nlm.nih.
gov/31009922/

3.	 Hooi JKY, Lai WY, Ng W,K et al. 
Global Prevalence of Helicobacter 
pylori Infection: Systematic Review 
and Meta-Analysis. Gastroenterology 
[Internet]. 2017 Aug 1 [cited 2021 Nov 
9];153(2):420-9. Available from: https://
pubmed.ncbi.nlm.nih.gov/28456631/

4.	 Zabala Torrres B, Lucero Y, Lagomarcino 
AJ, et al. Review: Prevalence and dynamics 
of Helicobacter pylori infection during 
childhood. Helicobacter [Internet]. 2017 
Oct 1 [cited 2021 Nov 9];22(5). Available 
from: https://pubmed.ncbi.nlm.nih.
gov/28643393/

5.	 Lucero Y, Lagomarcino AJ, Torres 
JP, et al. Helicobacter pylori, clinical, 
laboratory, and noninvasive biomarkers 
suggestive of gastric damage in healthy 
school-aged children: A case-control 
study. Int J Infect Dis [Internet]. 2021 
Feb 1 [cited 2021 Nov 9];103:423-30. 
Available from: https://pubmed.ncbi.nlm.
nih.gov/33278617/

6.	 O’Ryan ML, Lucero Y, Rabello M, et al. 
Persistent and transient Helicobacter 
pylori infections in early childhood. Clin 
Infect Dis [Internet]. 2015 Jul 15 [cited 
2021 Nov 9];61(2):211-8. Available 
from: https://pubmed.ncbi.nlm.nih.

gov/25838286/
7.	 Herrero R, Heise K, Acevedo J, et al. 

Regional variations in Helicobacter 
pylori infection, gastric atrophy and 
gastric cancer risk: The ENIGMA study 
in Chile. PLoS One [Internet]. 2020 Sep 
1 [cited 2021 Nov 9];15(9). Available 
from: https://pubmed.ncbi.nlm.nih.
gov/32898138/

8.	 Jaime F, Villagrán A, Serrano C, et 
al. Frequency of Helicobacter pylori 
infection in 144 school age Chilean 
children. Rev Med Chil [Internet]. 2013 
Oct [cited 2023 Feb 21];141(10):1249-
54. Available from: http://www.scielo.cl/
scielo.php?script=sci_arttext&pid=S0034-
98872013001000003&lng=en&nrm=iso&t
lng=en

9.	 Chmiela M, Kupcinskas J. Review: 
Pathogenesis of Helicobacter pylori 
infection. Helicobacter [Internet]. 
2019 Sep 1 [cited 2021 Nov 9];24 Suppl 
1(Suppl Suppl 1). Available from: https://
pubmed.ncbi.nlm.nih.gov/31486234/

10.	 Harris PR, Calderón-Guerrero OG, 
Vera-Chamorro JF, et al. Adaptación 
a la realidad de Latinoamérica de la 
Guía Clínica NASPGHAN/ESPGHAN 
2016 sobre Diagnóstico, Prevención 
y Tratamiento de Infección por 
Helicobacter pylori en Pediatría. Rev 
Chil Pediatr [Internet]. 2020 Oct 
14 [cited 2023 Feb 21];91(5):809-
27. Available from: https://www.
revistachilenadepediatria.cl/index.php/
rchped/article/view/2579.

11.	 Jones NL, Koletzko S, Goodman K, et al. 
Joint ESPGHAN/NASPGHAN Guidelines 
for the Management of Helicobacter 
pylori in Children and Adolescents 
(Update 2016). J Pediatr Gastroenterol 
Nutr [Internet]. 2017 Jun 1 [cited 
2021 Nov 9];64(6):991-1003. Available 
from: https://pubmed.ncbi.nlm.nih.
gov/28541262/

12.	 Serrano CA, Leon MA, Palma C, et al. 
Helicobacter pylori-Clarithromycin 

Resistance in Symptomatic Pediatric 
Patients in a High Prevalence Country. 
J Pediatr Gastroenterol Nutr [Internet]. 
2017 Mar 1 [cited 2021 Nov 9];64(3):e56-
60. Available from: https://pubmed.ncbi.
nlm.nih.gov/27159208/

13.	 Lucero Y, Lagomarcino AJ, Torres 
JP, et al. Effect of Helicobacter pylori 
eradication therapy on clinical and 
laboratory biomarkers associated with 
gastric damage in healthy school-aged 
children: A randomized non-blinded trial. 
Helicobacter. 2021;26(6). 

14.	 Kotilea K, Mekhael J, Salame A, et 
al. Eradication rate of Helicobacter 
Pylori infection is directly influenced 
by adherence to therapy in children. 
Helicobacter [Internet]. 2017 Aug 1 [cited 
2023 Mar 18];22(4):e12383. Available 
from: https://onlinelibrary.wiley.com/doi/
full/10.1111/hel.12383.

15.	 Le Thi TG, Werkstetter K, Kotilea K, et 
al. Management of Helicobacter pylori 
infection in paediatric patients in Europe: 
results from the EuroPedHp Registry. 
Infection [Internet]. 2022 Nov 3 [cited 
2023 Mar 18];1:1-14. Available from: 
https://link.springer.com/article/10.1007/
s15010-022-01948-y

16.	 Weiner N, Shaoul R. Impact of Age, 
Gender, and Addition of Probiotics on 
Treatment Success for Helicobacter 
pylori in Children. Glob Pediatr Health 
[Internet]. 2015 Jan 1 [cited 2023 Feb 
21];2:2333794X1560779. Available 
from: https://pubmed.ncbi.nlm.nih.
gov/27335981/

17.	 Parra-Sepúlveda C, Merino JS, 
Sáez-Carrillo K, et al. ANTIBIOTIC 
RESISTANCE SURVEILLANCE 
OF HELICOBACTER PYLORI AT 
THE BIOBÍO REGION (CHILE) 
IN A DECADE. Arq Gastroenterol 
[Internet]. 2019 Nov 7 [cited 2023 Mar 
18];56(4):361-6. Available from: http://
www.scielo.br/j/ag/a/zfzFs9BbwLjXPCbx6
gfrfWy/?lang=en



728

Original Article

Helicobacter pylori -S. Darritchon L. et al


