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Abstract 
Introduction: The eradication rates of Helicobacter pylori (H. pylori) in Vietnam, with both triple therapy and non-bismuth quadruple therapy, 
have significantly declined due to increasing antibiotic resistance. This prospective study aimed to evaluate the eradication efficacy of high-
dose dual therapy (HDDT) with esomeprazole and amoxicillin in a region with high resistance rates to clarithromycin, metronidazole, and 
levofloxacin. 
Methodology: A total of 82 patients with active H. pylori infection, confirmed by either a rapid urease test or a ¹³C urea breath test, were 
enrolled at our hospital. All participants received esomeprazole (40 mg) and amoxicillin (1,000 mg), 3 times daily for 14 days. Treatment 
success was assessed using a ¹³C urea breath test 4–6 weeks post-treatment. Safety was evaluated based on reported adverse effects. 
Results: Gastritis, gastric ulcer, and duodenal ulcer were present in 80.5%, 10.4%, and 9.1% of cases, respectively. The eradication rates 
according to intention-to-treat (ITT) and per-protocol (PP) analyses were 76.8% (63/82) and 81.8% (63/77), respectively. In the PP analysis, 
the eradication rate was 86.0% (49/57) in first-line treatment, and 70.0% (14/20) in patients with prior H. pylori treatment failure. Mild side 
effects, including nausea, abdominal discomfort, pruritus, diarrhea, and fatigue, were reported in 22.1% (17/77) of patients. 
Conclusions: This study demonstrates that a 14-day HDDT regimen provides relatively high efficacy and a favorable safety profile for first-
line H. pylori eradication. Given the widespread resistance to clarithromycin, levofloxacin, and metronidazole in Vietnam; HDDT may serve 
as an alternative first-line therapy for H. pylori eradication in this region. 
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Introduction 

Helicobacter pylori (H. pylori) is one of the most 
common chronic bacterial infections, affecting more 
than 70% of the Vietnamese population [1,2]. It is a 
major cause of peptic ulcer, primary gastric lymphoma, 
and gastric cancer; therefore, eradication is 
recommended when the infection is detected [3–5]. H. 
pylori eradication therapy requires a combination of 
proton pump inhibitors (PPIs) with antibiotics [5,6]. 

High-dose dual therapy (HDDT), which consists of 
a PPI and amoxicillin, has recently gained attention and 
is being used for both first-line and rescue H. pylori 
eradication. This regimen offers several advantages, 
including simplicity, fewer side effects, better patient 
tolerance, and promising efficacy in recent studies [7–
9]. Moreover, HDDT was recommended as a rescue 
therapy in the H. pylori treatment guidelines of the 
American College of Gastroenterology [6]. More 
recently, it has been accepted as a second-line therapy 

in the European H. pylori management guideline—
Maastricht VI 2022 [5]. 

In Vietnam, H. pylori treatment faces significant 
challenges due to high and complex antibiotic 
resistance rates [10,11]. Specifically, resistance rates 
have been reported at 42.4% for clarithromycin, 41.3% 
for levofloxacin, and 76.1% for metronidazole. 
Additionally, multidrug resistance has emerged in 
56.5% of cases, making clarithromycin- or 
levofloxacin-based triple therapy, as well as non-
bismuth quadruple therapy, less effective [12,13].  

Currently, only a 14-day bismuth-containing 
quadruple therapy is recommended for H. pylori 
treatment in Vietnam [2]. However, this regimen has 
drawbacks, including complexity and multiple side 
effects, which reduce patient adherence. Moreover, H. 
pylori eradication treatment based on antibiotic 
susceptibility testing is not feasible in real-world 
clinical practice. Recently, HDDT regimens have been 
evaluated in several studies, showing variable efficacy 
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but good tolerability. Furthermore, H. pylori resistance 
to amoxicillin remains relatively low in Vietnam [12–
14]. Therefore, this study aimed to evaluate the 
eradication efficacy of a HDDT regimen (esomeprazole 
and amoxicillin) in patients with H. pylori-infected 
gastroduodenal diseases in the central region of 
Vietnam. 

 
Methodology 
Patients 

This prospective cohort study included patients 
aged 16 years or older with upper abdominal symptoms 
who were referred to the Danang Family Hospital 
between July 2021 and September 2022. The patients 
were evaluated for their history of H. pylori treatment; 
underwent clinical examinations including upper 
gastrointestinal endoscopy, and H. pylori infection test; 
and received eradication therapy with a HDDT 
regimen. 

Upper endoscopic examinations were performed 
using forward-viewing standard electronic video 
gastroscopes to diagnose peptic ulcer or gastritis. Peptic 
ulcer is characterized by a discontinuation in the inner 
lining of the gastrointestinal tract due to gastric acid or 

pepsin secretion, extending into the muscularis propria 
layer of the gastric epithelium. Ulcers are differentiated 
from erosions and gastritis based on size: lesions 
smaller than 5 mm in diameter are classified as 
erosions, whereas those larger than 5 mm are classified 
as ulcers. Endoscopic gastritis was diagnosed based on 
the Kyoto Classification. 

The inclusion criteria were patients who had not 
used antibiotics within the past 4 weeks, and had not 
taken PPIs, H₂ blockers, or bismuth within the past 2 
weeks. H. pylori infection was diagnosed if the patient 
tested positive in either a rapid urease test (defined as a 
color change from yellow to bright pink within 4 hours) 
or a ¹³C urea breath test (Otsuka Pharmaceutical Co. 
Ltd, Tokyo, Japan; with a cutoff value of 2.5‰). 

Patients were excluded if they had contraindications 
to upper gastrointestinal endoscopy, a history of partial 
gastrectomy, gastric cancer, concurrent critical illness, 
pregnancy, known allergies or contraindications to the 
treatment drugs, or if they did not provide consent to 
participate in the study. 

 
High-dose dual therapy (HDDT) regimen 

All enrolled patients received amoxicillin 1,000 mg 
(after meals) and esomeprazole 40 mg (before meals), 
3 times daily for 14 days. The study medications were 
supplied in prepackaged doses, and treatment 
compliance was assessed by instructing the patients to 
return any unused medication. The patients were 
provided with a phone number for consultation 
regarding medication use and recorded their adherence 
in a patient diary. After completing treatment, the 
patients completed a questionnaire regarding 
medication side effects. Treatment success was 
evaluated 4–6 weeks post-treatment using the ¹³C urea 
breath test. 

 
Ethical considerations 

The study was approved by the Institutional Review 
Board of Hue University of Medicine and Pharmacy 
and Danang Family Hospital (Approval No. 
H2021/372). Informed consent was obtained from all 
participants, and the study protocol adhered to the 
ethical principles outlined in the Declaration of 
Helsinki. 

 
Statistical analysis 

Statistical analyses were performed using 
Microsoft® Excel and SPSS version 20 (SPSS Inc., 
Chicago, IL, USA). The results were expressed as 
absolute (n) and relative (%) frequencies. The χ² test 
was used to analyze differences in categorical data. A p 

Figure 1. Recruitment and flow through the study. 

Hp: Helicobacter pylori; ITT: intention to treat; PP: per-protocol. 
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value of < 0.05 was considered statistically significant, 
and all p values were two-sided. 

 
Results 

The steps in participant recruitment and study flow 
are presented in Figure 1. A total of 97 eligible patients 
with endoscopically confirmed peptic ulcer or gastritis 
were invited to participate; and finally, 82 patients were 
enrolled in the intention-to-treat (ITT) analysis. 
Ultimately, 5 patients were lost to follow-up, resulting 
in 77 patients being included in the per-protocol (PP) 
analysis. 

The general characteristics of the 82 enrolled 
patients included a mean age of 38.3 ± 12.3 years and 
male-to-female ratio of 39:43. Most patients presented 
with upper abdominal pain or dyspepsia. Upper 
gastrointestinal endoscopic findings revealed gastritis 
in 81.7% of cases, gastric ulcer in 9.8%, and duodenal 
ulcer in 8.5% (Table 1). 

Among the 77 patients who completed follow-up, 
all had treatment compliance of over 90% based on pill 
counts, while 5 patients were lost to follow-up. The 
overall eradication rates were 76.8% (63/82) in the ITT 
analysis and 81.8% (63/77) in the PP analysis (Table 2). 
Among the 77 follow-up patients, 57 received HDDT 
as a first-line treatment, achieving an H. pylori 
eradication rate of 86.0% (49/57). The remaining 20 
patients, who had previously failed H. pylori treatment 
and were undergoing rescue therapy, had a successful 
eradication rate of 70.0% (14/20) (Table 3). 

A total of 17 out of 77 patients (22.1%) reported 
mild side effects during treatment, with some 
experiencing more than one adverse effect. The most 
commonly reported side effects were nausea, 
abdominal discomfort, pruritus, and mild fatigue (Table 
4). 

 
Discussion 

This study is one of the few evaluations of a 14-day 
esomeprazole- and amoxicillin-based HDDT regimen 

for H. pylori eradication in patients with gastroduodenal 
disease residing in the central region of Vietnam; where 
resistance to clarithromycin, metronidazole, and 
levofloxacin is highly prevalent. 

The increasing rate of antibiotic resistance is the 
primary factor contributing to the declining success of 
H. pylori eradication therapy. Continuous surveillance 
of antibiotic resistance in H. pylori is essential to ensure 
that the treatment regimens are adapted to the local 
resistance patterns [5,6]. This is particularly relevant for 
clarithromycin, as resistance to this antibiotic can 
reduce the efficacy of the standard triple therapy by 
approximately 70% in patients infected with 
clarithromycin-resistant strains, compared to those with 
susceptible strains [15]. Furthermore, resistance to 
levofloxacin, an alternative drug used after failure of 
first-line triple therapy, is also remarkably high in the 
central region of Vietnam, with primary resistance rates 
ranging from 18.4% to 35.6%, and secondary resistance 
reaching 63.2% [12,14]. These resistances occur 
against a background of high metronidazole resistance 
(> 70%) and multidrug resistance in over 56% of cases 
[12]. However, the resistance rate to amoxicillin 
remains low in Vietnam, with reports indicating 
resistance in less than 2% of cases [14]. This provided 
the rationale for our study, which aimed to assess the 
efficacy of an HDDT regimen in eradicating H. pylori. 

A total of 82 H. pylori-infected patients, primarily 
young and middle-aged individuals, with upper 
digestive symptoms, were diagnosed with gastritis 
(81.7%), gastric ulcer (9.8%), or duodenal ulcer (8.5%) 
based on upper endoscopy. 

The H. pylori eradication rates with HDDT in these 
82 patients were 76.8% in the ITT analysis and 81.8% 
in the PP analysis. Among the 57 patients receiving 

Table 1. General characteristics and distribution of 
gastroduodenal diseases in Helicobacter pylori infected patients. 
Characteristics (n = 82) 
Age in years (mean ± SD) 38.3 ± 12.3 
Gender ratio (male/female) 39/43 
Endoscopic findings N (%) 
Gastritis 67 (81.7) 
Gastric ulcer 8 (9.8) 
Duodenal ulcer 7 (8.5) 

 

Table 2. Helicobacter pylori eradication rate of high dose dual 
therapy (HDDT). 
H. pylori eradication Intention-to-treat 

(n = 82) 
Per-protocol 

(n = 77) 
Success rate 63 (76.8%) 63 (81.8%) 
Failure rate 19 (23.2%) 14 (18.2%) 

 

Table 4. Side effects of high dose dual therapy (HDDT). 
Side effects N (%) (n = 77) 
Nausea 7 (9.1) 
Abdominal discomfort 6 (7.8) 
Pruritus 5 (6.5) 
Diarrhea 2 (2.6) 
Mild fatigue 7 (9.1) 

 

Table 3. Helicobacter pylori eradication rate of high dose dual therapy (HDDT) according to history of treatment. 
H. pylori eradication First-line therapy (n = 57) Rescue therapy (n = 20) Total therapy (n = 77) 
Successful rate 49 (86.0%) 14 (70.0%) 63 (81.8%) 
Failure rate 8 (14.0%) 6 (30.0%) 14 (18.2%) 
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HDDT as first-line therapy, the eradication rate was 
86.0%; whereas among the 20 patients who had 
previously failed H. pylori treatment (rescue therapy), 
the eradication rate was 70.0%. The first-line treatment 
results of our HDDT regimen are consistent with recent 
studies worldwide, particularly in Asian countries, 
where eradication rates following the protocol exceeded 
87% [7–9]. However, the lower eradication rate of 
70.0% in the rescue therapy group highlights the 
ongoing challenges in treating H. pylori infection in 
patients with prior treatment failure. 

This failure may be attributed to the emergence of 
secondary resistance to amoxicillin; although 
simultaneous mutations at multiple sites in the pbp1A 
gene which is associated with reduced affinity between 
amoxicillin and penicillin-binding protein 
transpeptidase occur at a low frequency [16,17]. Recent 
surveillance of H. pylori antibiotic resistance in 
Vietnam has shown an increasing trend in amoxicillin 
resistance, particularly when using a resistance 
breakpoint of > 0.125 mg/L [13,18]. Additionally, 
treatment failure may be influenced by polymorphisms 
in CYP2C19, which affect the metabolism of PPIs, 
especially in patients with a history of H. pylori 
treatment failure. However, Vietnamese individuals 
generally have a lower prevalence of CYP2C19 
genotypes associated with rapid PPI metabolism, 
compared to Europeans [19]. Furthermore, in our study, 
both esomeprazole and amoxicillin were administered 
3 times daily, which may be less effective than the 4-
times-daily dosing used in some studies [7,9]. This is 
particularly relevant for antibiotics like amoxicillin, 
whose H. pylori eradication efficacy is highly 
dependent on sustained high gastric pH [20]. Recent 
studies suggest that replacing PPIs with potassium-
competitive acid blockers (P-CABs) in the HDDT 
regimen results in higher H. pylori eradication rates 
[21,22] indicating that PPI-based acid suppression may 
still be suboptimal. 

HDDT offers several advantages, including a 
favorable side effect profile, good tolerability, and 
improved patient compliance compared to other 
treatment regimens. In our study, only 17 patients 
(22.1%) reported mild side effects; primarily nausea, 
abdominal discomfort, pruritus, diarrhea, and mild 
fatigue. These findings are consistent with previous 
studies, which have reported that HDDT is generally 
well tolerated, with a low incidence of mild side effects 
[7–9]. 

Our study has some limitations. The single-center 
design and relatively small sample size may limit the 
generalizability of our findings, particularly due to the 

impact of the coronavirus disease 2019 (COVID-19) 
pandemic on patient recruitment. Additionally, we did 
not perform H. pylori culture to confirm amoxicillin 
resistance among enrolled patients, which would have 
provided further insight into the relationship between 
antibiotic resistance and treatment outcomes. 

 
Conclusions 

In this study, an HDDT regimen consisting of 1,000 
mg amoxicillin and 40 mg esomeprazole, administered 
3 times daily for 14 days, demonstrated considerable 
efficacy in eradicating H. pylori infection, while 
maintaining a low rate of side effects when used as a 
first-line treatment. Given the high prevalence of 
resistance to clarithromycin, levofloxacin, and 
metronidazole in Vietnam; this regimen has the 
potential to serve as an alternative first-line therapy for 
H. pylori eradication. 
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