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ABSTRACT 

Introduction: Vietnam is a developing country where Helicobacter pylori (H. pylori) infection and 

antibiotic resistance rate is high. Then, the first choice based on triple therapy with standard dose for H. 

pylori eradication is low success rate. The quadruple protocol may be more effective for treatment H. 

pylori in children with chronic gastritis. 

Aim: To evaluate the clinical improvement and the efficacy of quadruple therapy in eradicating H. pylori 

in children with chronic non-ulcer gastritis. 
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Methods: In this prospective case series study, children with gastritis manifestations underwent upper 

gastrointestinal endoscopy with urease and histology tests to determine chronic gastritis and H. pylori 

infection. All the patients received a quadruple therapy, including a high dose of esomeprazole and 

amoxicillin, combined with metronidazole and bismuth for 2 weeks. 13C-urease breath test were 

performed 4 weeks after stopping treatment. 

Results: 52 patients aged 5 to 11 years were followed up. The most common symptoms were abdominal 

pain (92.3%) and vomiting (42.3%). The others were less common such as belching (17.3%), epigastric 

burning (13.5%) and abdominal distention (13/5%). Asymptomatic children after 4 weeks of treatment 

stopping were found in 34 children (58.6%). H. pylori eradication was successful in 31 of 52 patients 

(59.6%). 

Conclusion: The quadruple regimen, even with a high dose of esomeprazole and amoxicillin combined 

with metronidazole and bismuth, showed a lower eradication rate in children with chronic gastritis and 

did not achieve the usual recommended rate > 90%. 

Keywords: children; esomeprazole; gastritis; Helicobacter pylori; quadruple therapy. 

 

RESUMEN 

Introducción: Vietnam es un país en desarrollo, con altas tasas de infección por Helicobacter pylori (H. 

pylori) y resistencia a los antibióticos. La primera opción (terapia triple), con dosis estándar para erradicar 

H. pylori tiene una baja tasa de éxito. El protocolo cuádruple puede ser más eficaz en niños con gastritis 

crónica. 

Objetivo: Evalur la mejoría clínica y la eficacia de la terapia cuádruple en la erradicación de H. pylori 

en niños con gastritis crónica no ulcerosa. 

Métodos: Estudio de serie de casos prospectiva; niños con manifestaciones de gastritis se sometieron a 

endoscopia digestiva alta, con pruebas de ureasa e histología para determinar gastritis crónica e infección 

por H. pylori. Los pacientes recibieron terapia cuádruple: dosis altas de esomeprazol y amoxicilina, 

combinadas con metronidazol y bismuto, durante 2 semanas. La prueba del aliento con 13C-ureasa se 

realizó 4 semanas después de suspender el tratamiento. 

Resultados: Se realizó seguimiento a 52 pacientes de 5 a 11 años de edad. Síntomas comunes: dolor 
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abdominal (92,3 %) y vómitos (42,3 %); menos comunes: eructos (17,3 %), ardor epigástrico (13,5 %) y 

distensión abdominal (13/5 %). Se encontraron asintomáticos 4 semanas después de suspender el 

tratamiento 34 niños (58,6 %). La erradicación de H. pylori fue exitosa en 31 de 52 pacientes (59,6 %). 

Conclusión: El esquema cuádruple, incluso con dosis altas de esomeprazol y amoxicilina combinadas 

con metronidazol y bismuto, mostró una baja tasa de erradicación en niños con gastritis crónica y no 

alcanzó la tasa usualmente recomendada > 90 %. 

Palabras clave: esomeprazol; gastritis; Helicobacter pylori; niños; terapia cuádruple. 
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INTRODUCTION 

Helicobacter pylori (H. pylori) infection is widely common, more than 50% in the world,(1) the rate is 

higher in developing countries than in developed countries. H. pylori infection is acquired in childhood 

and remains an important cause of risks later in life such as peptic ulcer disease (PUD) and gastric cancer.  

Hence, the recommended goal for H. pylori treatment is an eradication rate of at least 90%.(2) In fact, 

there are some causes leading to the low successful rate of H. pylori eradication, including children have 

presented the low compliance of an H. pylori eradication therapy, side effects while using drugs, the 

increasing prevalence of antibiotic-resistant strains, and a high rate of re-infection. Therefore, strategy of 

treatment in children who have non ulcer gastritis associated with H. pylori infection should be based on 

disadvantages and advantages of the individual child.(3,4,5)  

Now, all recommendations showed the compulsory indication for H. pylori eradication in gastric and 

duodenal ulcer children.(3,4,5) The opinion of this problem in gastritis children without ulcer is variable in 

different countries. In 2011, the North American and European Society For Pediatric Gastroenterology, 

Hepatology & Nutrition (NASPGHAN/ESPGHAN) said that pediatricians should discuss with children’s 

parents and explain problems related to eradicating H. pylori. Then, their parents will decide to approve 
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this treatment or not.(6) The NASPGHAN/ESPGHAN 2016 UPDATE did not officially  recommend H. 

pylori eradication in children with gastritis alone.(4) In Korea, if the cause of abdominal pain or dyspepsia 

in children with body weights under 35 kg is not found, they need to undergo upper gastrointestinal 

endoscopy. Then, H. pylori infection is confirmed, they may be treated with aggressive countermeasures 

which can reduce active and chronic inflammation-mediated adverse effects until they are treated for 

eradication.(5) In Japan, eradication therapy should be considered in children 5 years of age or older.(3)  

Vietnam is a developing country where H. pylori infection and antibiotic resistance rate is high. So, 

eradication for H. pylori infection may be only useful for some Vietnamese children with non ulcer H. 

pylori gastritis and high dose PPIs can achieve decrease symptoms. Then, the first choice based on triple 

therapy with standard dose for H. pylori eradication is high failure rate.(3,4,5) The priority protocol for H. 

pylori eradication included a high dose of amoxicillin, esomeprazole with metronidazole and bismuth 

may be had a high rate of H. pylori eradication. There are few studies for this problem in Vietnam. 

Therefore, this study was conducted in order to evaluate the clinical improvement and the efficacy of 

quadruple therapy in eradicating H. pylori in children with chronic non-ulcer gastritis. 

 

 

METHODS 

Study design 

This study was a prospective case series study with 52 children who were selected according to criteria.  

Subjects 

Subjects: All consecutive children presenting with digestive symptoms suggestive of gastritis, such as 

abdominal pain, vomiting, or nausea, who underwent upper gastrointestinal endoscopy at the Vietnam 

National Children’s Hospital in Hanoi, Vietnam, from August 1, 2019, to July 30, 2020, were included in 

the study. 

Inclusion criteria: the study enrolled children aged 5 to 11 years with a diagnosis of H. pylori infection (H. 

pylori–positive), based on a positive rapid urease test (RUT) and a positive histology result according to 

the recommendations of NASPGHAN/ESPGHAN 2016,(4) and with inflammation classified according to 
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the Sydney system as active chronic gastritis, i.e., the presence of lymphocytes and neutrophils,(7) who 

received H. pylori eradication with quadruple therapy and undewent a breath test after treatement, were  

enrolled in the study.  

Non-inclusion criteria: children with any of the following conditions were excluded from the study: allergy 

to any of the drugs used in the study, previous attempts to eradicate H. pylori, receipt of antibiotics, proton 

pump inhibitors (PPIs), mucosal protective agents, or antacids within 4 weeks of the study, gastro-duodenal 

ulcer, or evidence of gastritis such as biliary reflux, caustic ingestion, etc. 

Losing follow up at 4 weeks since the H. pylori eradication: a total of 57 patients involed in the study. 5 

of them were excluded from data anlysis because the discontinued intervention, compliance < 90% and 

could not contact. Therefore, there were 52 patients follow up (Fig. 1). 
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AMTE: Amoxicillin + Metronidazole + Bismuth + Esomeprazole regiment. 

Fig. 1 - Study flow chart: H. pylori eradication regiment. 

 

Procedures 

The study was carried out in 4 steps to collect data of 52 cases: 

1) Step 1, patient eligibility and first monitoring visit (D0): 220 patients' gastroscopy eligibility for 

enrollment was determined at the hospital based on the verification of all inclusion and non-inclusion 

criteria for the study, prior to receiving histological results. During endoscopy, performed by an endoscopist 

using an Olympus GIF-H170 endoscope, biopsies of the gastric body and antrum were taken for RUT and 
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histology tests in each patient. In this step 1, there were 63 cases who did not meet the criteria to proceed 

to the next step. 

2) Step 2, waiting for histological results (D0): 157 patients who showed signs of gastritis during 

endoscopy and had a positive RUT were prescribed esomeprazole for 2 weeks as routin treatment while 

awaiting histological results. The researchers recorded information including age, sex, clinical 

symptoms, endoscopic findings (such as the location and type of lesions), and RUT results. Reseachers 

intructed parents’ patients to complete a questionnaire reporting all clinical symptoms at home. A follow-

up appointment was scheduled for day 14. The stomach tissue samples were analyzed using the Giemsa 

staining technique to detect H. pylori. Additionally, Hematoxylin and eosin staining was used to evaluate 

inflammatory features of the stomach. 

3) Step 3, patients’ second monitoring visit for quadruple therapy (D14): Only 122 patients who had the 

presence of lymphocytes, neutrophils, and H. pylori on gastric mucosal histological examination, i.e., 

children with active chronic gastritis, continued in the study. Other patients were excluded from the study. 

The advantages and disadvantages of quadruple therapy which included amoxicillin, metronidazole, 

bismuth, and esomeprazole (AMBE) were explained to the children and their parents. Once written 

parental consent was obtained, a complete clinical physical examination was performed for 57 cases. The 

researchers recorded clinical symptoms for the second time and histological findings such as the grade 

of chronicity and activity of inflammation. Then they prescribed quadruple therapy for 14 days and 

distributed a guide explaining the treatment and other monitoring information. Patient’s parents filled 

questionnaire reports about all clinical manifestations, side effects, therapeutic compliance and tolerance 

of regimen at home. A follow-up appointment was scheduled for the 56th day. A total of 57 cases were 

involved in the step 3. 

4) Step 4, patients’ third monitoring visit, 28 days of treatment stopping (D56): 5 out of 57 patients were 

excluded from data analysis due to discontinued intervention, compliance below 90%, or being 

unreachable. The patients were examined by researchers. Clinical manifestations and side effects were 

recorded. Then, the 13C- urease breath test (UBT) for H. pylori was performed for all patients. The 13C 

UBT was performed using POC machine (Otsuka Electronics, Co., LTD, Japan) with a level of DOB ≥ 

2.4/1000 defined as positive. Data from 52 cases were used to analyze the study’s results.  
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In order to avoid biases in the study results, in steps 2, 3 and 4, the other researchers called the patient’s 

parents by hotline on D7, D21, D28, D35, D42 and D49 to to remind them to take notes on clinical 

manifestations and side effects of the protocol.  

AMBE Protocol 

All patients received a diet (avoid acidic, spicy foods) and oral AMBE protocols:  

- The 0–14th day: Esomeprazole 2 mg/kg/day, maximum 80 mg/day, divided 2 times i.e bid before 

breakfast and dinner. 

- The 15–28th day with quadruple therapy includes: 

+ Amoxicillin: 100 mg/kg/day, maximum 3000 mg/day, divided 2 times i.e bid after the meals 

(tablets 500 mg, sachets 250 mg). 

+ Metronidazole: 25 mg/kg/day, maximum 1000 mg/day, divided 2 times i.e bid after the meals 

(tablets 250 mg).  

+ Bismuth subcitrate: 8 mg/kg/day, maximum 480 mg/day, divided 2 times, i.e bid before the 

meals; and at least 30 minutes from other drugs (tablets 120 mg).  

+ Esomeprazole 2 mg/kg/day, maximum 80 mg/day, divided 2 times i.e bid before breakfast and 

dinner 30 minutes. 

Evaluation of treatment results 

Baseline demographics and endoscopy and histological features  

Clinical efficacy: The clinical efficacy was assessed by the investigators based on the presence or absence 

of clinical symptoms. All symptoms, such as abdominal pain, nausea and vomiting, hematemesis, 

belching, epigastric burning, and abdominal distention, were recorded during physical examination or 

interview at D0 and D56. 

Efficacy of H. pylori eradication: All patients were subjected to H. pylori eradication therapy for 14 days. 

Four weeks after the end of eradication treatment, these patients were confirmed by the 13C-urea breath 

test (UBT) to determine the status of H. pylori infection. Successful eradication was defined as a negative 

test result and failure as a positive test.  

Adverse events 

Vital signs, physical examination was performed. Patient’s parents were asked to report any side effects 
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of therapy during of the protocol and were given a possible side effect list, such as nausea and vomiting, 

diarrhea, constipation and headache. Patients with drug intolerance were excluded who took lower than 

90% of the regimen. 

Statistical Analysis 

In this study, a case series selected according to criteria. The statistical analysis was performed by using 

absolute and relative frequency tables. The univariate analysis was conducted by using the McNemar test 

for categorical variables (Comparing the 2 variables that have been measured in the same cases at 

different times: D0 and D56). The statistical significance was set at p < 0.05 and all p values quoted. The 

analysis was conducted using SPSS, version 20.0.  

Ethical considerations 

The study design and protocol were approved by the Institutional Ethics Committee of the Research 

Institute of Child Health of Vietnam National Children’s Hospital with an authorization number: VNCH 

– RICH – 2019A68. In addition, a written parental consent was obtained from all mothers and/or fathers 

in this study. 

 

 

RESULTS 

The median age was 7.09 ± 1.41 years (range 5-11 years), with 51.9% being male and 48.1% female 

(table 1).  
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Table 1 - Baseline Demographics and Clinical Manifestations 

Variable  Number (n) Percentage (%) 

Sex, n (%) 

     Male 27  51.9  

     Female 25  48.1  

Age (year) ± mean (SD)  7.09 ± 1.41 

Age range 5-11 years 

Clinical manifestations 

    Abdominal pain 48  92.3  

    Nausea and vomiting  22  42.3  

    Belching 9  17.3  

    Epigastric burning  7  13.5  

    Abdominal distention  7  13.5  

    Hematemesis  1  1.9  

 

Regarding endoscopic lesions, nodules in the antrum were the most common 51/52 patients (98.1%) and 

then duodenite 23/52 (44.2%). Most patients had moderate and severe chronic inflammation with the rate 

34/52 (65,4%) and 17/52 (32,7%), respectively. On activity, the results showed the high rate of moderate 

and severe activity 35/52 (67.3%) and 6/52 (11.5%) (table 2). 
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Table 2 - Endoscopy and Histological Features according the Sydney Classification 

Variable Number (n) Percentage (%) 

Endoscopy Features 

Lesions of gastritis 

    Hyperemia 51  98.1 

    Nodules in antrum    51  98.1 

    Mucosal bleeding  3  5.8 

    Erosions 3  5.8 

Topography gastritis 

    Antrum 3  5.8 

    Pangastritis 49  94.2 

External gastric lesions 

    Gastric mucosal island 2  3.8 

    Esophagitis  6  11.5 

    Duodenite    23  44.2 

Histological Features 

Chronic Inflammation (base on mononuclear cell infiltration) 

    Mild 1 1.9  

    Moderate 34 65.4  

    Severe 17 32.7  

Activity (base on neutrophil infiltration) 

     Mild 11  21.2  

     Moderate 35  67.3  

     Severe 6  11.5  

 

There were 26 patients (50%) without any symptoms after 4 weeks of treatment stopped. The rate of 

abdominal pain, nausea and vomiting, belching, epigastric burning, abdominal distention was 46.2% 

(24/52); 3.8% (2/52); 5.8% (3/52); 1.9% (1/52); 1.9% (1/52); respectively (p < 0.05) (table 3). 

The study had the 9 cases with side effects, in which 5 cases with headache; 2 vomiting and 2 diarrhea. 

There were 3 of 9 these patients with a side effect (1 vomiting, 2 diarrhea) could not perform full therapy.  

Breath test was performed at 4 weeks of treatment stopping for all patients. H.pylori eradication rate was 

shown in 31/52 (59.6%) patients (table 3). 
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Table 3 - Prevalence of Symptoms and breath test after Four weeks of Stopped Treatment 

Variables D0 (N=52) D56 (N=52) P 

Symptoms 

Abdominal pain 48 (92.3%) 23 (42.2%) 0.0001 * 

Nausea and vomiting 22 (42.3%) 2 (3.8%) 0.0001 * 

Belching 9 (17.3%) 2 (3.8%) 0.039 * 

Epigastric burning 7 (13.5%) 1 (1.9%) 0.031 * 

Abdominal distention 7 (13.5%) 0 0.016 * 

Hematemesis 1 (1.9%) 0 1.0 * 

Breath test 

Negative -  31/52 (59.6%)  

* McNemar test. 

 

 

DISCUSSION 

H. pylori infection plays an important role in children in developing countries with about 70% of infected 

children until 15 years old. In general, this bacterium is not eliminated without compatible antimicrobial 

treatment.(8) However, most children are infected without or with mild clinical manifestations such as 

minor abdominal pain, nausea, vomiting. The study showed that the abdominal pain was predominant 

with symptoms with the incidence more than > 90% (table 1). It was equal to the data of Bahremand S 

et al.(9) and higher other studies of Farahmand F et al. about 60%.(10,11)  

Regarding endoscopy findings, almost all patients (98,1%) had antral nodularity on endoscopy that is the 

typical lesion relative with H. pylori infection (table 2). This result was higher in other studies in 

Iran,(10,11) Algeria(12) and India(13) because it covered all children infected by H. pylori with or without 

ulcer on endoscopy. There was one mild haematemesis cases without anemia who also had erosion 

gastritis. In this research, the subjects were H. pylori infection patients associated with non ulcer gastritis. 

So, these patients were not in severe condition. Then, many protocols are applied for H. pylori eradication 

in adults while the treatment is still limited in the younger children with high failure rate. 

The table 3 showed the incidence of symptoms clearly decreased at 4 weeks after discontinuation of 

treatment. H. pylori eradication low rate in the study was 59.6%, and similarity in somes studies  with 
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14 days of standard triple therapy by lansoprazole+amoxicillin+clarithromycin (ranged from 46.6–

68.9%).(14,15) The rate was lower than in others study (75.7–92.5%) used omeprazole or 

esomeprazole+amoxicillin+clarithromycin(9,10,11,16) or special with sequential treatment–5 days with 

amoxicillin+omeprazole then 5 days with clarithromycin+omeprazole+tinidazole (97.3%).(17) In the 

bismuth based on quadruple regimen group, the eradication rates were 84%.(9) In Iran’ study 

demonstrated ciprofloxacin or furazolidone based triple regimen with eradication reported 87.9% or 

60.6% in children,(10) but these antibiotics are not recommended in chidlren.  

So, the eradication rate is very variable in a large range with triple or quadruple or sequential therapy. 

Literature showed an adjuvant of probiotics or vitamin E in the standard triple therapy did not increase 

the eradication efficacy.(14,15,16) Although there are many protocols, the H. pylori eradication rate is still 

very low in developing countries around 50%. This rate is higher (75%) in developed countries.(14) 

However, the treatments involve PPI combined with antibiotics and must be successful more than 90% 

to prevent antibiotic resistance and the risks of rescue protocols.(18) In 2012, Nguyen TVH et al.(19) 

demonstrated the eradication rate of standard triple therapy in Vietnamese children was 78.2% and 29.3% 

for clarithromycin sensitive and resistant strains, while 66.7% and 60.3% for metronidazole sensitive and 

resistant strains. This reaserch noted the high resistance to clarithromycin and metronidazole was 50.9% 

and 65.3%. In 2023, TC Nguyen CT et al.(20) showed the low eradication rate (56.1%) of triple or 

quadruple therapy with bismuth in Vietnames children. The H. pylori culture and antibiogram always are 

available at our hospital but the cost is expensive. So, not all children are eligible for this test before 

treatment. Therefore, high-dose esomeprazole, amoxicillin, metronidazole, and bismuth were applied in 

quadruple therapy, but the outcome was very poor. 

Current study only recorded 9 out of 55 cases (16.4%) with side effects. These manifestations included 

5 cases of headache, 2 of vomiting and 2 of diarrhea. Treatment was discontinued in 3 out of 9 patients: 

1 due to vomiting and 2 due to diarrhea. The side effects rate was lower than that in other authors 23.3–

38.2% used standard triple or sequential therapy.(16,17,18,19,21) 

The study showed, even H. pylori was disappeared, it did not contribute much to clinical improvement. 

Therefore, H. pylori eradication regimen also is not useful a lot for symptom condition in current in 

gastritis pre-aldolescent without ulcer. It should be applied to restrict choice after consider carefully 
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advantages, disadvantages and consent of children’s parents. 

The limitations of the study were that it was mainly a prospective case serises design it difficult to 

compare the clinical improvement and H. pylori eradication rate. Other limitations are limited 

knowledge, small sample size, and a short duration for follow-up. Hence, quadruple regimens did not 

achieve complete clinical improvement and was ineffective for H. pylori eradication. Therefore, a meta-

analysis is planned for the future to identify the optimal treatment for gastritis associated with H. pylori 

in Vietnamese children. 

The quadruple regimen, even with a high dose of esomeprazole and amoxicillin combined with 

metronidazole and bismuth, showed a lower eradication rate in children with chronic gastritis and did 

not achieve the usual recommended rate > 90%. 
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