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ABSTRACT
Objective: To evaluate the efficacy and safety of a high-dose Amoxicillin regimen in the treatment 
of gastritis associated with Helicobacter pylori (H. pylori) infection in children in Vietnam.

Subjects and methods: A cross-sectional descriptive study was conducted on 50  
pediatric patients under 16 years of age (mean age 7.46 ± 3.01 years) diagnosed with  
first-time H. pylori-associated gastritis and treated at Thanh Hoa Pediatric Hospital. The treatment 
regimen included high-dose Amoxicillin (75-100 mg/kg/day, divided into two doses for 2 weeks) 
combined with other antibiotics and a proton pump inhibitor (PPI).

Results: After treatment, significant improvements were observed in clinical symptoms: abdom-
inal pain decreased from 100% to 36%, vomiting and nausea from 60% to 8%, belching and acid 
reflux from 24% to 2%, and bloating and indigestion from 14% to 2%. Minimal adverse events were 
reported, with abdominal pain in 4% of cases and vomiting or diarrhea in 2%. The eradication rate 
of H. pylori was 44%.

Conclusion: The high-dose Amoxicillin regimen improved clinical symptoms in chil-
dren with H. pylori-associated gastritis. However, the low eradication rate suggests a high  
prevalence of Amoxicillin resistance in Vietnam. Further studies with larger sample sizes and a 
control group are needed to identify more effective treatment strategies tailored to local antibiotic 
resistance patterns.
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1. INTRODUCTION

Gastritis caused by Helicobacter pylori (H. pylori)  
infection accounts for approximately 90% of all gastritis  
cases. The global prevalence of H. pylori infection is 
estimated to affect around 50% of the population, with  
significantly higher infection rates observed in developing  
countries compared to developed nations. The  
prevalence of H. pylori infection in the Vietnamese  
population is higher than the global average (80%), as  
reported in Nguyen Cam Tu’s study [2]. The eradication of 
H. pylori plays a crucial role in the treatment of H. pylori  
associated  gastritis. However, recent studies have  
shown  a  significant decline in eradication efficacy due 
to the increasing prevalence of antibiotic resistance. In 
Vietnam, multiple studies have reported a rising trend in 
antibiotic resistance in H. pylori eradication therapy over 
recent years, with resistance rates exceeding 60% [3]. The 
primary resistance rates to Amoxicillin, Clarithromycin,  
Metronidazole, Levofloxacin, Tetracycline, and multidrug 
resistance were 15.0%, 34.1%, 69.4%, 27.9%, 17.9%, 
and 48.8%, respectively. Meanwhile, the secondary  
resistance rates for these antibiotics were 9.5%, 74.9%, 
61.5%, 45.7%, 23.5%, and 62.3%, respectively [3]. A 
study conducted on a group of children aged 3 to 15 
years in Vietnam reported overall resistance rates to  
Clarithromycin, Metronidazole, and Amoxicillin of 50.9%, 
65.3%, and 0.5%, respectively [3]. Vietnam, like many 
other countries worldwide, has adopted the standard  
first-line regimen for H. pylori eradication, which  
consists of a combination of a proton pump inhibitor  
(PPI) with Clarithromycin and Amoxicillin, or  
Clarithromycin and Metronidazole, administered for two 
weeks [3, 5].

Given the increasing resistance of H. pylori to  
Clarithromycin and Metronidazole in pediatric patients, 
while Amoxicillin resistance remains relatively low,  
high-dose Amoxicillin therapy has been reconsidered by 
researchers in various regions for H. pylori  treatment.  
According to the 2016 ESPGHAN/NASPGHAN  
guidelines, Amoxicillin is recommended as the first-line 
antibiotic regardless of the confirmed resistance status 
[6]. Amoxicillin combined with a proton pump inhibitor  
(PPI) has been used in H. pylori treatment for a  
considerable period; however, its actual efficacy has 
not been clearly established. A study evaluating the  
eradication efficacy of high-dose Amoxicillin in more than 
50% of patients at Children's Hospital No.1 demonstrated  
that the success rate of H. pylori eradication in cases 
resistant to both Clarithromycin and Metronidazole was 
32.6%, which was significantly lower than the eradication 
rate achieved with standard-dose Amoxicillin (60.6%, p = 
0.015) [7]. 

Vietnam has a high prevalence of multidrug-resistant 
H. pylori, making high-dose Amoxicillin therapy a widely  
adopted approach for H. pylori treatment. However, the 
effectiveness of this regimen remains controversial.  
Therefore, we conducted this study to evaluate the  
efficacy and safety of high-dose Amoxicillin in the  

treatment of H. pylori infection in children in Vietnam. 

2. PARTICIPANTS AND METHODS

2.1. Study design

This study employed a cross-sectional case series  
design, comparing outcomes before and after treatment. 

2.2. Study setting and duration: The study was  
conducted at Thanh Hoa Pediatric Hospital from  
February to October 2022.

2.3. Study population

The study included 50 patients diagnosed with H. pylori  
associated gastritis who visited Thanh Hoa Pediatric  
Hospital between February 1, 2022, and October 30, 
2022. The diagnosis was confirmed through a rapid  
urease test and histopathological examination. Gastritis  
was diagnosed based on endoscopic findings, and  
H. pylori infection was confirmed when two tests were 
positive: the urease test and histological evidence of 
H. pylori according to the ESPGHAN/NASPGHAN 2016  
criteria.

- Inclusion criteria: 

The study included children under 16 years old firstly 
diagnosed with Helicobacter pylori-associated gastritis, 
treated at Thanh Hoa Pediatric Hospital. All participants 
were able to comply with the treatment protocol, and  
adherence was monitored through parental  
confirmation. Patients being involved must met the  
criteria of no history of prior antibiotic treatment for the 
infection within the last 4 weeks. To ensure consistency, 
only patients who could tolerate the full treatment course 
and meet the inclusion criteria were selected

- Exclusion criteria: Patients with peptic ulcers, a history 
of allergy to the selected antibiotics, or those who did not 
complete the pre- and post-treatment evaluation were 
excluded. Additionally, patients who did not consent to 
participate in the study were also excluded.

2.4. Treatment regimen 

The treatment regimen for Helicobacter pylori  
eradication involved high-dose Amoxicillin (75-100 mg/kg 
per day, divided into two doses) for 4 weeks, combined  
with additional antibiotics such as Metronidazole 
and Clarithromycin. The regimen was administered  
alongside a proton pump inhibitor (PPI), following  
international guidelines with slight modifications based 
on local resistance patterns.

2.5. Sample size and sampling method: The sample size 
was determined using a convenience sampling method,  
including all patients under 16 years old who visited 
Thanh Hoa Pediatric Hospital between January 2022 and 
October 2022 and met the inclusion criteria for gastritis 
diagnosis.

2.6. Study variables
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The general characteristics of study participants included  
age group, gender, medical history, and clinical  
symptoms such as abdominal pain, vomiting, and  
diarrhea. Variables related to the treatment included the 
dosage of Amoxicillin (75-100 mg/kg per day), frequency  
(twice daily), and the duration of the treatment (four 
weeks). The study also monitored adverse effects  
associated with the treatment, such as abdominal pain, 
nausea, and diarrhea. H. pylori status was confirmed  
through the rapid urease test, urea breath test, or  
histopathological examination. Two weeks after  
completing the treatment, the clinical improvement in 
symptoms and H. pylori status were reassessed.

2.7. Data collection techniques, tools, and  
procedures: The primary data collection tool was a 
comprehensive clinical assessment conducted by 
medical staff at Thanh Hoa Pediatric Hospital. This  
included a thorough medical history review and physical  
examination of the patients. H. pylori infection was 
confirmed using three diagnostic methods: the rapid 
urease test, the urea breath test, and histopathological  
examination. Data on the treatment regimen, including 
dosage, administration frequency, and duration, were 
recorded. Adverse effects were monitored throughout 
the treatment period and documented. The follow-up 
assessment was conducted two weeks after treatment 
completion to evaluate clinical improvements and  
H. pylori status. All data were systematically recorded 
and analyzed to assess the effectiveness and safety of 
the high-dose Amoxicillin regimen. 

2.8. Data processing and analysis: Data collected from 
study participants were entered and analyzed using SPSS 
version 22.0. Quantitative variables were expressed 
as mean ± standard deviation (SD), while categorical  
variables were reported as frequencies and percentages.  
Changes in clinical symptoms before and after  
treatment were assessed using McNemar’s test for  
categorical variables, with statistical significance set 
at p < 0.05. The eradication efficacy of the H. pylori  
treatment regimen was determined based on the  
proportion of patients with negative post-treatment 
rapid urease test and histopathological findings, using  
univariate logistic regression to find the relationship  
between H. pylori eradication and symptoms relief of  
patients. Adverse events during treatment were also  
analyzed to evaluate the safety of the regimen.

2.9. Ethical considerations

This study was conducted with the approval and support  
from the Board of Directors of Thanh Hoa Pediatric  
Hospital. Informed consent was obtained from the  
guardians of the pediatric patients before participation.  
All participants and their family were thoroughly  
informed about the purpose, procedures, benefits, and  
responsibilities associated with the study. They were also 
made aware of their right to voluntarily participate and 
their right to withdraw from the study at any point without  
any adverse effects on their ongoing treatment or  

relationship with the hospital. The confidentiality of all 
personal and medical information collected during the 
study was strictly maintained and was used solely for  
research purposes.

3. RESULTS

During the study period, 50 patients met the inclusion 
criteria. The average age of the participants was 7.46 
± 3.01 years, ranging from 4 to 16 years. Among them, 
68% were in the 5–10-year-old group, 18% were older 
than 10 years, and the lowest proportion (14%) was in 
children under 5 years of age. The male-to-female ratio 
was 1.27:1, with males accounting for 56% and females 
for 44% of the study population. Regarding treatment  
efficacy, there was a significant improvement in clinical 
symptoms after four weeks of treatment (Figure 1).

 

Figure 1. Comparison of symptom changes  
before and after treatment

The evaluation of H. pylori eradication efficacy revealed 
that 44% of the children had no detectable H. pylori  
following treatment (Figure 2). Table 1 illustrates the  
correlation between H. pylori eradication and symptom 
resolution. The eradication success rate was 44%, with 
86.4% of these patients experiencing symptom resolution.  
In contrast, among those with persistent H. pylori  
infection (56%), only 39.3% had symptom improvement. 
The p-value (0.01) indicates a statistically significant  
association between eradication and symptom relief. 
The odds ratio (OR = 2.20, 95% CI: 1.35–3.59) suggests 
that patients with H. pylori eradication were 2.2 times 
more likely to achieve symptom resolution.

 

Figure 2. H. pylori eradication efficacy
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Table 1. Relationship between symptoms and H. pylori  
eradication outcomes using the high-dose Amoxicillin Regimen 

Urea breath test

Clinical symptoms  
after treatment

Total
p ORResolved  

symptoms
Persistent symp-

toms

n % n % n %

Negative 19 86.4% 3 13.6% 22 44%

0.01
2.20  

95% CI  
(1.35-3.59)

Positive 11 39.3% 17 60.7% 28 66%

Total 30 60% 20 40% 50 100%

Table 2. Adverse effect of H. pylori eradication using 
the high-dose Amoxicillin Regimen  

Adverse effects n %

Abdominal pain 2 4.0

Vomiting 1 2.0

Diarrhea 1 2.0

Others 0 0

Total 4/50 8

4. DISCUSSION 

Our study was conducted on 50 children diagnosed with 
Helicobacter pylori (H. pylori)-associated peptic ulcer 
disease who met the inclusion criteria. The average age 
of the patients was 7.46 ± 3.01 years, ranging from 4 to 
16 years. Among them, the highest proportion (68%) be-
longed to the 5–10-year-old group, followed by 18% in 
children older than 10 years, and 14% in those younger 
than 5 years. These proportions are consistent with the 
findings of TLN Chau's 2018 study, in which the average 
age of pediatric patients was 7.26 ± 2.2 years, with 86.5% 
in the 5–10-year-old group, 10.3% in those older than 10 
years, and only 3.2% in children younger than 5 years. 
Our study also found no significant difference in disease 
prevalence between genders, with 28 males (56%) and 
22 females (44%), corresponding to a male-to-female  
ratio of 1.27:1. This ratio is similar to that reported in TLN 
Chau's study, where the male-to-female ratio was 1.17:1 
[1].

The efficacy of the high-dose Amoxicillin regimen in H. 
pylori eradication (Figure 2) was evaluated in our study 
involving 50 pediatric patients. The eradication success 
rate was 44%. This outcome is comparable to find-
ings from previous studies, including TLN Chau's 2018  
research, which reported success rates of 48% without 
bismuth and 86% with bismuth supplementation, as 
well as HV Thieu's study, which documented a success 
rate of 34.1% [1, 7]. This can be explained by the high  
prevalence of Amoxicillin resistance in Vietnam. The 
results from Table 1 indicate that the group of children 

in whom H. pylori eradication was successful exhibited  
a greater reduction in clinical symptoms compared 
to those in whom the bacteria persisted. This finding  
underscores the critical role of H. pylori  eradication in the 
treatment of gastritis, a fact consistently supported by  
numerous previous studies. Furthermore, the  
incorporation of probiotics into H. pylori eradication  
regimens warrants consideration. Probiotics have 
been shown to contribute to eradication by producing  
antimicrobial and antioxidant compounds, as well as 
by locally altering gastric pH, thereby reducing bacterial  
invasion and adhesion to gastric epithelial cells. It is  
important to note, however, that while beneficial,  
probiotics primarily serve as an adjunctive therapy, as 
their standalone use does not significantly enhance 
eradication efficacy [8,9]. 

In assessing the clinical response, our study observed a  
significant improvement in symptoms following  
treatment. The proportion of children experiencing  
abdominal pain decreased from 100% to 36%, a result 
comparable to TLN Chau's study, where the rate declined 
from 97.5% to 31.7%. Similarly, the incidence of nausea 
and vomiting was reduced from 60% to 8%, consistent 
with TLN Chau's findings (48.4% to 4.8%) [1]. Other 
symptoms, such as belching and acid reflux, decreased 
from 24% to 2%, while bloating and indigestion were re-
duced from 14% to 2%. In our study, H. pylori eradication 
had a positive impact on clinical symptom improvement, 
with patients who successfully eradicated H. pylori being  
2.2 times more likely to achieve symptom resolution  
compared to those in whom eradica-
tion failed (95% CI: 1.347–3.587, p = 0.01). 
Similarly, a study conducted in Turkey  
demonstrated an improvement in dyspepsia  
symptom scores in the group with successful 
H. pylori eradication [10]. This finding reinforces  
the future significance of H. pylori treatment in the  
management of peptic ulcer disease.

Regarding the safety profile of the regimen, our study 
recorded a very low incidence of adverse effects. Only 
4% of patients experienced mild abdominal pain during 
treatment, while nausea and diarrhea were observed in 
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just 2% of cases. This excellent tolerability represents 
a significant advantage of the high-dose Amoxicillin  
regimen. Indeed, while traditional H. pylori eradication 
regimens, particularly those containing Clarithromycin or  
Metronidazole, are frequently associated with a higher 
frequency of adverse events, including gastrointestinal 
disturbances and taste alteration, leading to reduced 
patient compliance [11, 12], our findings suggest a more 
favorable safety profile with high-dose Amoxicillin. This 
superior tolerability is crucial, especially in pediatric  
patients, where adverse effects can significantly impact 
adherence to the treatment course [12].

This study has several limitations. First, the absence of a 
control group makes it challenging to accurately assess 
the effectiveness of the high-dose Amoxicillin protocol in 
isolation. Second, the lack of subgroup analysis based 
on disease severity limits the ability to evaluate treatment 
efficacy at different stages of the condition. Additionally,  
potential confounding factors such as diet, lifestyle, 
and underlying medical conditions were not controlled, 
which may affect the interpretation of the results. The 
follow-up period of only two weeks does not allow for the 
assessment of long-term outcomes, including H. pylori 
reinfection. Furthermore, a comprehensive evaluation 
of long-term side effects is necessary. Addressing these 
factors in future studies will provide a more thorough  
understanding of the treatment's effectiveness and  
safety.

5. CONCLUSION

The high-dose Amoxicillin regimen for H. pylori treatment  
achieved an eradication rate of 44%, indicating a  
relatively low success rate compared to international  
studies. However, this regimen still demonstrated  
significant clinical symptom improvement in patients 
with successful H. pylori eradication. Additionally, it 
has the advantages of minimal side effects and ease of  
administration, enhancing patient adherence to  
treatment. Nevertheless, given the increasing prevalence 
of Amoxicillin resistance in Vietnam, further large-scale 
studies are needed to comprehensively evaluate the  
efficacy and long-term sustainability of this regimen. 
Long-term follow-up and the incorporation of adjunctive 
treatment strategies, such as bismuth-based therapy or 
alternative antibiotics, may enhance the effectiveness of 
H. pylori eradication in the future.
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