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Introduction

Helicobacter pylori (HP), first identified in 1982 
[1], is a major pathogen associated with various upper 
gastrointestinal disorders, including peptic ulcer disease, 
gastritis, and gastric cancer [2, 3]. The global prevalence 
of HP infection exceeds 50% [4], with significant 
regional variations. In Southeast Asia, the prevalence of 
HP infection varies widely, ranging from 20% to 70% 
across countries, with a pooled estimated prevalence 
is approximately 43.1% [4-7]. Managing HP requires 
proper diagnosis, suitable treatment, and follow-up while 
following regional guidelines that consider local antibiotic 
resistance and healthcare systems. 

Many countries have developed national consensus 
guidelines [8-13] to assist physicians in the management 
of HP. Thailand’s most recent consensus guidelines, 
published in 2016 [14], recommend proton pump inhibitor 
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(PPI)-based triple therapy for 14 days as the first-line 
treatment. Alternative regimens, including sequential 
and concomitant therapies, are also suggested. However, 
adherence to these guidelines in routine clinical practice, 
particularly in provincial areas, remains uncertain. 

Previous assessments of adherence to HP management 
guidelines have primarily relied on physician questionnaires 
[15-19], which may not accurately reflect real-world 
clinical practice. A more reliable approach involves 
retrospective chart reviews to objectively evaluate clinical 
decision-making. This study aimed to assess adherence 
to the Thailand Consensus on HP management through a 
retrospective review of medical records from two tertiary 
care hospitals in Thailand, representing both urban and 
provincial settings. By evaluating diagnosis, treatment 
regimens selection, and follow-up practices, this study 
seeks to provide insights into guideline implementation 
and identify potential gaps in clinical practice.
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Materials and Methods

Study design 
This descriptive, retrospective large cohort study was 

conducted at two tertiary care hospitals in Thailand: King 
Chulalongkorn Memorial Hospital (KCMH) in Bangkok, 
an urban hospital, and Phrapokklao Hospital (PPK) in 
Chanthaburi, a provincial hospital. The study reviewed 
medical records of patients diagnosed with HP infection 
between 2019 and 2021.

Study population 
All eligible patients aged 18 years or older diagnosed 

with HP infection confirmed by EGD with rapid urease 
test and/or with histological examination from the division 
of Gastroenterology, Department of Internal Medicine at 
KCMH and PPK between 2019 and 2021, were included. 
Patients with upper gastrointestinal bleeding or incomplete 
medical records were excluded. All included patients were 
first categorized into the pre-treatment group to assess 
diagnostic adherence. Those who did not have the record 
of HP treatment were later excluded from the treatment 
and follow-up period assessment.

Data collection
Data from outpatient and inpatient electronic medical 

records, including endoscopy logs from the division of 
Gastroenterology, Department of Internal Medicine at 
KCMH and PPK, were recorded in a case record form 
designed for this study. Collected variables included:

Patient demographics
Gender, age, nationality, currently use of aspirin/

NSAIDs, comorbidities, medicals rights, family history 
of gastric cancer, type of specialty providing treatment.

Pre-EGD preparation and diagnostic details
Indications for HP testing and the duration of 

discontinuation of PPIs and antibiotic before HP testing.

HP treatment details
Number of patients who received treatment, type and 

duration of treatment regimens.
Confirmation tests preparation and follow-up details: 

Eradication rate for each line of treatment, type and 
duration of eradication confirmation tests.

These variables, including patient demographics, 
were analyzed to assess adherence in three main aspects: 
diagnosis, treatment, and follow-up, based on Thailand 
Consensus on HP Treatment 2015 [14]

Study outcomes
The outcome of this study is adherence to Thailand 

Consensus on HP Treatment 2015[14] in clinical practice 
for diagnosis, treatment, and follow-up of patients with HP 
infection in KCMH in the capital and PPK in a province 
of Thailand. 

Operative definitions
Adherence to diagnostic guidelines

Measured by the percentage of patients who comply 

with pre-diagnostic and diagnostic recommendations 
according to Thailand Consensus on HP Treatment 2015 
[14]. This includes the Indications for HP testing and the 
duration of discontinuation of PPIs and antibiotic before 
HP testing.

Adherence to treatment guidelines
Measured by the percentage of patients who received 

the recommended first-line, second-line and third-line 
treatment according to Thailand Consensus on HP 
Treatment 2015 [14]. 

Adherence to follow-up guidelines
Measured by the percentage of patients who comply 

with confirmation tests preparation and follow-up 
recommendations according to Thailand Consensus on 
HP Treatment 2015 [14]. This includes the type of the 
confirmation tests and the duration of discontinuation of 
PPIs and antibiotic before confirmation tests.

Statistical analysis
Descriptive statistics were used to summarize baseline 

characteristics and adherence outcomes. Continuous 
variables, such as age, were presented as means ± standard 
deviations (SD) and compared using independent t-tests. 
Categorical variables were expressed as frequencies and 
percentages and analyzed using the chi-square test. A 
p-value < 0.05 was considered statistically significant. 
Eradication rates and adherence to diagnostic, treatment, 
and follow-up guidelines were compared between the 
two hospitals.

Ethical considerations
The study was approved by the Institutional Review 

Boards of both hospitals (IRB number 0170/66 at KCMH 
and 047/67 at PPK). Patient confidentiality was ensured by 
anonymizing records and removing identifiers. The study 
adhered to ethical principles outlined in the Declaration 
of Helsinki. 

Results

Study population and baseline characteristics 
Between 2019 and 2021, a total of 2,344 confirmed HP 

infection cases confirmed by EGD with rapid urease test 
and/or histology were identified (2,132 from KCMH and 
212 from PPK). After excluding 208 patients (145/2,132, 
6.8% from KCMH and 63/212, 29.7% from PPK) due to 
either incomplete medical records (50/145 from KCMH 
and 1/63 from PPK) or upper gastrointestinal bleeding 
(95/145 from KCMH and 62/63 from PPK), 2,136 
medical records were included in the pretreatment group 
and reviewed for this analysis (1,987 from KCMH and 
149 from PPK). Patients who did not have the record of 
HP treatment (231 from KCMH and 37 from PPK) were 
subsequently excluded, resulting in a treatment group 
of 1,756 patients at KCMH and 112 at PPK as shown in 
Figure 1. 

The demographic and baseline clinical characteristics 
of the participants are summarized in Table 1. Male 
patients accounted for 43.3% of the KCMH and 51% of 
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2,344 patients diagnosed with HP infection by 
EGD with RUT between 2019 and 2021 
• KCMH, n = 2,132
• PPK, n = 212

Treatment group
Patients who received treatment 

KCMH, n = 1,756
PPK, n = 112

Excluded (208 patients)

KCMH (n = 145)

• UGIB, n = 95
• Incomplete EMRs, n = 50
PPK (n = 63)

UGIB, n = 62
Incomplete EMRs, n = 1

Excluded (268 patients)

Did not have the record of 
HP treatment
• KCMH, n = 231
• PPK, n = 37

Pre-treatment group
2,136 patients confirmed HP infection 
• KCMH, n = 1,987
• PPK, n = 149

Patients with available first-line regimen data
KCMH, n = 1,722
PPK, n = 111

Assess for diagnosis 
adherence to guideline

Assess for Treatment 
adherence to guideline

Patients underwent HP testing after 
the first-line treatment

KCMH, n = 1,343
PPK, n = 49

Assess for Follow up 
adherence to guideline

Figure 1. Study Flowchart

KCMH (n=1987) PPK (n=149) P value
Gender 0.06
     Male (n), % 861 (43.3) 76 (51)
Age (years), mean (SD) 58.17 ± 12.93 58.48 ± 14.63 0.803
Nationality 0.088
     Thai (n), % 1918 (96.5) 148 (99.3)
     Others (n), % 69 (3.5) 1 (0.7)
Currently using Aspirin (n), % 68 (3.4) 13 (8.7) 0.001
Currently using NSAIDs (n), % 19 (1) 1 (0.7) 0.022
Comorbidities (n), % 1356 (68.2 %) 97 (65.1 %) 0.886
Medical rights 0.107
     Universal coverage (n), % 1948 (98) 148 (99.3)
     Cash (n), % 38 (1.9) 1 (0.7)
Family history of gastric cancer (n), % 8 (0.4) - 1
Type of Primary doctor 0.516
     Gastroenterologist (n), % 1978 (99.5) 148 (99.3)
     Others (n), % 9 (0.5)1 1 (0.7)2

Table 1. Baseline Characteristics of the Participant

1, Internal medicine resident n=4, General surgeon n=3, Colorectal surgeon n=1, infectious disease specialist n=1; 2, General surgeon n=1 
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the PPK with a mean age at KCMH of 58.17 ± 12.93 years 
and 58.48 ± 14.63 years at PPK (p = 0.803). The majority 
of participants at both centers were Thai nationals, 
comprising 96.5% of the KCMH and 99.3% of the PPK 
(p = 0.088). Current aspirin use was significantly higher 
at PPK (8.7%) than at KCMH (3.4%, p = 0.001), whereas 
NSAID use did not differ significantly between centers 
(0.7% at PPK vs 1% at KCMH, p = 0.022). Comorbidities 
were reported by 68.2% of KCMH patients and 65.1% of 
PPK patients (p = 0.886). Universal coverage was similar 
in the PPK (99.3%) and KCMH (98%, p = 0.107). Only 
0.4% of KCMH patients reported a family history of gastric 
cancer, and no patients in PPK reported. Additionally, 
Gastroenterologists were the primary providers of care, 
with comparable proportions between the two hospitals 
(99.5% at KCMH vs 99.3% at PPK, p = 0.516).

Primary outcomes (Table 2)
Adherence to diagnostic guidelines 

Peptic ulcer and gastric erosions were the most common 
indications for HP testing in both hospitals, which were 
found more frequently at KCMH (1,841/1,987, 92.6%) 
than at PPK (130/149, 87.2%) (p = 0.017). All indications 
followed Thailand Consensus on HP Treatment 2015[14]. 
In term of pre-diagnosis preparation as recommended by 
the guidelines, discontinuation of PPIs for at least two 

weeks before HP testing at KCMH was significantly 
higher than at PPK (1,959/1,987, 98.5% vs 125/149, 
83.9%; p < 0.001). Antibiotic discontinuation for at 
least four weeks prior to testing was higher at KCMH 
(1,958/1,987, 98.6%) compared to PPK (142/149 95.3%; 
p = 0.009).

Adherence to treatment guidelines
From the treatment group (1,756 patients at KCMH and 

112 patients at PPK), first-line therapy was administered 
to 1,722/1,756 patients at KCMH and 111/112 patients 
at PPK. Among those receiving first-line therapy, the 
majority of patients at KCMH (1,284/1,722, 74.6%) 
received PPI-based triple therapy for 14 days, in line 
with consensus recommendations. In contrast, most of 
the patients at PPK (86/111, 77.5%) received concomitant 
therapy, an alternative first-line treatment recommended 
by the consensus. Non-adherence to first-line regimens 
due to documented penicillin allergies or unspecified 
reasons was more common at KCMH (430/1,722, 25% 
vs 5/111, 4.5%; p < 0.001), which included documented 
penicillin allergies in 9.8% (n = 42/430) at KCMH and 
60% (3/5) at PPK. Both hospitals followed the consensus 
on the second-line treatment (25 patients at KCMH and 
1 patient at PPK).

KCMH (n=1987) PPK (n=149) P value

Indications for Helicobacter pylori test 

     Peptic ulcer diseases and gastric erosions (%) 1841 (92.6) 130 (87.2) 0.017

     Chronic NSAIDs/ASA use with a history of peptic ulcer diseases or multiple risk factors 
of upper GI bleeding (%)

118 (5.9) 13 (8.7) 0.172

     Marginal zone B-cell lymphoma (MALT type) (%) 3 (0.2) 1 (0.7) 0.251

     Dyspepsia that did not respond to anti- secretory drugs (%) 10 (0.5) - 1

     Family history of gastric cancer in the first degree relative without GI symptom (%) 2 (0.1) - 1

     Gastric cancer (%) 13 (0.7) 5 (3.4) 0.006

Preparation before H. pylori test  

     Stop antibiotic more than 4 weeks before the test (%) 98.60% 95.30% 0.009

     Stop proton-pump inhibitor more than 2 weeks (%) 98.50% 83.90% <0.001

Treatment

Receiving the first-line therapy regimen KCMH (n= 1722) PPK (n = 111) P value

First line therapy recommendation

     PPI-based triple therapy 14 days (%) 1284 (74.6) 20 (18) < 0.001

Alternative first-line therapy recommendation

     Sequential therapy (%) 4 (0.2) - 1

     Concomitant therapy (%) 4 (0.2) 86 (77.5) < 0.001

Did not follow the recommendation for the 1st line treatment (%) 430 (25) 5 (4.5) < 0.001

     Due to penicillin allergy 42 3

     Unknown 388 2

Number of patients underwent HP testing after the first-line treatment (%) 1343 (78) 49 (44.1) < 0.001

Eradication rate of first-line therapy regimen 89.40% 95.90% 0.139

Receiving second-line therapy regimen KCMH (n= 25) PPK (n = 1) 

     Levofloxacin-amoxycillin triple therapy (%) 5 (20) 1 (100) 0.31

     Bismuth-containing quadruple therapy (%) 18 (72) - 0.621

     Did not follow the 2nd line treatment (%) 2 (8) - 1

Eradication rate of second-line therapy regimen 81% 100% 1

Table 2.Comparing the Adherence to H. pylori Infection Consensus between Two Hospitals
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University-based tertiary referral centers in the capital, 
such as KCMH, operate within a more comprehensive 
healthcare system, with greater institutional and insurance 
support, whereas provincial tertiary hospitals like PPK, 
may have more limited access. Accordingly, several 
factors are believed to contribute to differences in 
adherence to HP management. We broadly categorized 
them into three main domains: healthcare infrastructure, 
patient-related factors, and physician-related factors.

Healthcare infrastructure, such as the availability 
of diagnostic tools [24, 25], systematic guideline 
dissemination and universal insurance coverage [26], 
directly influences both diagnostic and confirmation 
preparation. These resources are available in urban 
hospitals like KCMH, allowing for appropriate testing 
as guideline recommendation. In contrast, provincial 
hospitals like PPK have limited accessibility to testing, 
and patients have to pay for non-invasive tests eg. urea 
breath test, leading to lower adherence to diagnosis and 
follow-up. Patient-related factors including financial 
constraints [24, 25], transportation barriers [25, 27], 
caregiving responsibilities [25], and limited health 
knowledge [24, 25, 27] contribute to the challenges 
faced in provincial areas when preparing for diagnostic 
testing and returning for eradication confirmation. 
Patients in these areas often struggle with transportation 
difficulties, and the need for frequent follow-up visits can 
lead to lost income, making it harder for them to attend 
appointments regularly or at all. Physician-related factors 
are another key determinant of adherence disparities. 
Although the primary doctors responsible for managing 
HP treatment in both hospitals were gastroenterologists, 
at PPK, gastroenterologists primarily serve as consultants 
and collaborate with general physicians in patient 
management, which may lead to inconsistencies in HP 
management [27, 28]. Additionally, follow-up care is 
sometimes transferred to general physicians, which may 
result in suboptimal management, affecting follow-up 
practices [29, 30].

To improve accessibility and standardize care, 
targeted policy interventions are required, particularly in 
resource-limited settings [31]. This includes the expansion 
of diagnostic services into community settings by using 
non-invasive testing through hospitals and primary 
care facilities [32]. Moreover, increasing subsidies for 
non-invasive tests through the Universal Coverage 
Scheme and integrating at-home testing options such as 
stool antigen tests [33] with mail-in return services, would 
further improve accessibility and reduce transportation 
burdens for patients. Beyond improving infrastructure, 
interventions addressing patient attitudes, health 
awareness, and behavioral adherence also contribute to 
improve adherence. A recent study [34] identified that 
common reasons for non-adherence are patients forgetting 
or being unaware of their HP infection, being too busy to 
attend appointments and remaining asymptomatic after 
treatment. Implementing communication interventions, 
such as family-based or technology-enhanced follow-
up systems, including integrating mobile platforms for 
appointment reminders and involving family members 
in the care process have been shown to significantly 

Adherence to follow up guidelines
For first-line treatment, two-thirds (1,343/1,722, 

78%) of KCMH patients underwent testing to confirm 
HP eradication, while only half (49/111, 44.1%) of PPK 
patients had the confirmation test after HP treatment 
(p < 0.001). The most common method for confirming 
eradication after treatment across all-lines, including 
first-line, second-line and third-line treatments is urea 
breath test (1,256/1,372, 91.5%) at KCMH, while PPK is 
EGD with RUT (34/50, 68%). All patients discontinued 
PPIs for at least two weeks and antibiotics for at least four 
weeks before confirmation tests. 

Eradication rates
The overall eradication rate of first-line therapy was 

slightly higher at PPK (47/49, 95.9%) than at KCMH 
(1,200/1,343, 89.4%), although the difference was not 
statistically significant (p = 0.139). Stratified by first-line 
regimen, PPI-based triple therapy for 14 days achieved 
eradication in 89.6% of patients at KCMH (907/1,012) 
and 77.8% at PPK (7/9), with no statistically significant 
difference between hospitals (p = 0.241). Sequential 
therapy, which was used only at KCMH, achieved an 
eradication rate of 66.7% (2/3). Concomitant therapy 
achieved eradication rate in 33.3% of patients at KCMH 
(1/3) and in all patients at PPK (39/39, 100%) (p = 0.003). 
For second-line therapy, both hospitals demonstrated 
excellent adherence to consensus recommendations, with 
PPK achieving a 100% eradication rate (1/1) compared 
to 81% (17/21) at KCMH. Stratified by second-line 
regimen, levofloxacin–amoxicillin triple therapy achieved 
eradication rates of 50% (2/4) at KCMH and 100% 
(1/1) at PPK, whereas bismuth-containing quadruple 
therapy achieved an eradication rate of 93.3% (12/15) at 
KCMH. However, these findings should be interpreted 
with caution due to small sample sizes and imbalanced 
regimen use across centers for both first-line and second-
line therapies.

Discussion

This study highlighted significant differences in 
adherence to certain aspects of the Thailand HP Consensus 
2015 [14] between urban and provincial settings. KCMH 
which is located in the capital, had better adherence in 
diagnostic preparation and follow-up practices than PPK 
which is located outside capital. This was demonstrated 
by a higher proportion of patients discontinuing PPIs and 
antibiotics before testing, as well as a greater number 
returning for eradication confirmation.

Consistent with these findings, differences in 
adherence between urban and provincial hospitals remain 
challenging, as demonstrated in the previous studies 
relating to HP management [19, 20] and other diseases 
[21, 22], where provincial or rural populations often 
face greater barriers, leading to lower adherence despite 
national guidelines and usually contributing to poorer 
clinical outcomes [23]. 

Within the Thai healthcare context, structural 
differences between healthcare settings provide important 
insight into barriers to adherence to HP management. 
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improve patient adherence to follow-up and eradication 
confirmation. Simultaneously, enhancing physician 
awareness, maintaining updated knowledge of guideline 
recommendations, and promoting attitudes toward 
follow-up and patient education are essential to optimize 
adherence and treatment outcomes [19].

For treatment, most patients at both hospitals received 
treatment in guideline-recommended regimens, PPK 
more frequently used an alternative first-line therapy 
(concomitant regimen), whereas standard PPI-based 
triple therapy for 14 days regimen was more commonly 
used at KCMH. Despite differences in first-line regimen 
selection, both hospitals achieved high eradication rates, 
with 95.9% at PPK and 89.4% at KCMH, without a 
statistically significant difference (p = 0.139). In this 
context, the results align with international guidelines [8, 
10, 12] that have recommended concomitant therapy as 
a first-line options, while also indicating that PPI-based 
triple therapy for 14 days remains an effective option in 
regions where clarithromycin resistance rates are below 
15%, such as Thailand [5]. This information supports the 
strategy to address the alternative first-line treatment in 
the guideline to serve the limitation in some areas. 

The strengths of this study include its systematic 
comparison of adherence to HP management between 
urban and provincial settings in Thailand, providing real-
world evidence of adherence to the Thailand Consensus 
on HP Management 2015 [14]. This is crucial to optimize 
HP management outcomes and improve the quality of 
national healthcare in the country. The large sample size 
(2,136 records) and objective measurement strengthen its 
reliability and validity, offering a comprehensive analysis 
of practice patterns. From our findings, future guidelines 
should be adapted to comply with real-life practice. For 
instance, selecting first-line treatment regimens with 
higher eradication rates may be preferable to reduce the 
need for confirmation of eradication. Furthermore, studies 
evaluating the cost-effectiveness of follow-up testing 
remain warranted.

However, there are several limitations. First, the 
guideline assessed in this study was published in 2016 
[14] and did not emphasize antibiotic susceptibility 
testing or screening programs for gastric cancer, which 
have been increasingly highlighted in recent evidence 
as part of resistance-driven strategies [12, 13]  and 
gastric cancer surveillance programs[12]. Second, as a 
retrospective study, data were collected from patients 
diagnosed using a single method EGD with RUT within 
the gastroenterology department, which may not fully 
represent all diagnostic methods. In addition, indications 
for HP testing were grouped according to the Thailand 
Consensus 2015 [14], limiting further differentiation 
between peptic ulcer disease and gastric erosions. Third, 
although we attempted to include all eligible patients, 
ensuring a representative sample and minimize selection 
bias, the absence of treatment data in more than 10% of 
cases at both KCMH and PPK could affect the accuracy of 
the results of this study. Fourth, the large sample disparity 
between hospitals could affect the data homogeneity, 
with KCMH data dominating trends and PPK’s smaller 
sample limiting provincial variability. Finally, as this 

study was conducted in only two tertiary hospitals, the 
findings may not fully represent the real clinical practice 
across Thailand. 

In conclusion, adherence to the consensus of HP 
management remains suboptimal, influenced by several 
factors, including healthcare infrastructure, patient-related 
factors, and physician-related factors. Developing a 
strategy to address the alternative recommendations in the 
guideline and to overcome limitations in certain regions 
would provide an effective resolution.

Author Contribution Statement

Rapat Pittayanon conceptualized the study design, 
revised the manuscript draft, and approved the final 
version. Pudit Chinniyomwanich collected and analyzed 
the data and drafted the manuscript. Puth Muangpaisarn 
served as the second reviewer and coordinated research 
activities.

Acknowledgements

Data Availability Statement
The data that support the findings of this study are 

available from the corresponding author upon reasonable 
request.

Patient Consent Statement
The requirement for informed consent was waived 

by the institutional review board due to the retrospective 
design of the study and the use of anonymized patient data.

Ethical considerations
The study was approved by the Institutional Review 

Boards of both hospitals (IRB number 0170/66 at KCMH 
and 047/67 at PPK). Patient confidentiality was ensured by 
anonymizing records and removing identifiers. The study 
adhered to ethical principles outlined in the Declaration 
of Helsinki. 

Permission to Reproduce Material from Other Sources
This study does not contain any previously published 

material that requires permission to reproduce.

Clinical Trial Registration
This study does not involve a clinical trial and 

was therefore not subject to clinical trial registration 
requirements.

Conflicts of interest
The authors declare no conflicts of interest.

References

1. Marshall BJ, Warren JR. Unidentified curved bacilli in the 
stomach of patients with gastritis and peptic ulceration. 
Lancet. 1984;1(8390):1311-5. https://doi.org/10.1016/
s0140-6736(84)91816-6.

2. Wang F, Meng W, Wang B, Qiao L. Helicobacter pylori-
induced gastric inflammation and gastric cancer. Cancer 
Lett. 2014;345(2):196-202. https://doi.org/10.1016/j.



Asian Pacific Journal of Cancer Prevention, Vol 27 1871

DOI:10.31557/APJCP.2026.27.5.1865
Adherence to Helicobacter pylori Management Consensus

canlet.2013.08.016.
3. Hatakeyama M. Oncogenic mechanisms of the helicobacter 

pylori caga protein. Nature Reviews Cancer. 2004;4(9):688-
94. https://doi.org/10.1038/nrc1433.

4. Hooi JKY, Lai WY, Ng WK, Suen MMY, Underwood FE, 
Tanyingoh D, et al. Global prevalence of helicobacter 
pylori infection: Systematic review and meta-analysis. 
Gastroenterology. 2017;153(2):420-9. https://doi.
org/10.1053/j.gastro.2017.04.022.

5. Vilaichone RK, Quach DT, Yamaoka Y, Sugano K, Mahachai 
V. Prevalence and pattern of antibiotic resistant strains 
of helicobacter pylori infection in asean. Asian Pac J 
Cancer Prev. 2018;19(5):1411-3. https://doi.org/10.22034/
apjcp.2018.19.5.1411.

6. Shoosanglertwijit R, Kamrat N, Werawatganon D, Chatsuwan 
T, Chaithongrat S, Rerknimitr R. Real-world data of 
helicobacter pylori prevalence, eradication regimens, and 
antibiotic resistance in thailand, 2013-2018. JGH Open. 
2020;4(1):49-53. https://doi.org/10.1002/jgh3.12208.

7. Ren S, Cai P, Liu Y, Wang T, Zhang Y, Li Q, et al. Prevalence 
of helicobacter pylori infection in china: A systematic review 
and meta-analysis. J Gastroenterol Hepatol. 2022;37(3):464-
70. https://doi.org/10.1111/jgh.15751.

8. Fallone CA, Chiba N, van Zanten SV, Fischbach L, 
Gisbert JP, Hunt RH, et al. The toronto consensus for 
the treatment of helicobacter pylori infection in adults. 
Gastroenterology. 2016;151(1):51-69.e14. https://doi.
org/10.1053/j.gastro.2016.04.006.

9. Liu WZ, Xie Y, Lu H, Cheng H, Zeng ZR, Zhou LY, 
et al. Fifth chinese national consensus report on the 
management of helicobacter pylori infection. Helicobacter. 
2018;23(2):e12475. https://doi.org/10.1111/hel.12475.

10. Jung H-K, Kang SJ, Lee YC, Yang H-J, Park S-Y, Shin 
CM, et al. Evidence-based guidelines for the treatment of 
helicobacter pylori infection in korea 2020. Gut and Liver. 
2021;15(2):168-95. https://doi.org/10.5009/gnl20288.

11. Kato M, Ota H, Okuda M, Kikuchi S, Satoh K, Shimoyama 
T, et al. Guidelines for the management of helicobacter 
pylori infection in japan: 2016 revised edition. Helicobacter. 
2019;24(4):e12597. https://doi.org/10.1111/hel.12597.

12. Malfertheiner P, Megraud F, Rokkas T, Gisbert JP, Liou JM, 
Schulz C, et al. Management of helicobacter pylori infection: 
The maastricht vi/florence consensus report. Gut. 2022. 
https://doi.org/10.1136/gutjnl-2022-327745.

13. Chey WD, Howden CW, Moss SF, Morgan DR, Greer KB, 
Grover S, Shah SC. ACG clinical guideline: treatment of 
Helicobacter pylori infection. Official journal of the American 
College of Gastroenterology| ACG. 2024 Sep 1;119(9):1730-
53. https://doi.org/10.14309/ajg.0000000000002968.

14. Mahachai V, Vilaichone RK, Pittayanon R, Rojborwonwitaya 
J, Leelakusolvong S, Kositchaiwat C, et al. Thailand 
consensus on helicobacter pylori treatment 2015. Asian Pac 
J Cancer Prev. 2016;17(5):2351-60. 

15. Ang TL, Fock KM, Tan MT, Assam PN, Chan ES. Impact 
of asia-pacific guidelines on gastric cancer and helicobacter 
pylori infection on prevailing clinical practices. J Dig Dis. 
2016;17(2):122-7. https://doi.org/10.1111/1751-2980.12317.

16. Jukic I, Vukovic J, Rusic D, Bozic J, Bukic J, Leskur D, 
et al. Adherence to maastricht v/florence consensus report 
for the management of helicobacter pylori infection among 
primary care physicians and medical students in croatia: 
A cross-sectional study. Helicobacter. 2021;26(2):e12775. 
https://doi.org/10.1111/hel.12775.

17. Zagari RM, Romano M, Frazzoni L, Marasco G, Dajti E, 
Arcidiacono PG, et al. Adherence to international guidelines 
for the management of helicobacter pylori infection among 
gastroenterologists and gastroenterology fellows in italy: A 

survey of the italian federation of digestive diseases - fismad. 
Helicobacter. 2022;27(1):e12862. https://doi.org/10.1111/
hel.12862.

18. McNicholl AG, Amador J, Ricote M, Cañones-Garzón PJ, 
Gene E, Calvet X, et al. Spanish primary care survey on the 
management of helicobacter pylori infection and dyspepsia: 
Information, attitudes, and decisions. Helicobacter. 
2019;24(4):e12593. https://doi.org/10.1111/hel.12593.

19. Zhang WL, Li YY, Liu J, Wang J, Wan M, Lin BS, et 
al. Clinical practice of helicobacter pylori infection 
management by gastroenterologists in secondary and tertiary 
hospitals: A stratified sampling cross-sectional survey. J 
Dig Dis. 2022;23(7):365-75. https://doi.org/10.1111/1751-
2980.13119.

20. Lefebvre M, Chang HJ, Morse A, van Zanten SV, Goodman 
KJ. Adherence and barriers to h. Pylori treatment in arctic 
canada. Int J Circumpolar Health. 2013;72:22791. https://
doi.org/10.3402/ijch.v72i0.22791.

21. Hamlin J, Cox J, Hamilton L, Nemis-White J, McKillop 
J, Sandila N, et al. Regional disparities in atrial 
fibrillation management: An impact-af substudy. CJC 
Open. 2024;6(10):1162-9. https://doi.org/10.1016/j.
cjco.2024.06.010.

22. Pan J, Yu H, Hu B, Li Q. Urban-rural difference in treatment 
adherence of chinese hypertensive patients. Patient Prefer 
Adherence. 2022;16:2125-33. https://doi.org/10.2147/ppa.
S377203.

23. Khoong EC, Gibbert WS, Garbutt JM, Sumner W, Brownson 
RC. Rural, suburban, and urban differences in factors that 
impact physician adherence to clinical preventive service 
guidelines. J Rural Health. 2014;30(1):7-16. https://doi.
org/10.1111/jrh.12025.

24. Cheng HC, Liou JM, Luo JC, Chiu CT, Wu MS, Lee YC, et al. 
The implementation of the consensus on the management of 
helicobacter pylori and barriers to consensus. Helicobacter. 
2018;23(5):e12533. https://doi.org/10.1111/hel.12533.

25. Bailey KS, Brown HE, Lekic V, Pradeep K, Merchant 
JL, Harris RB. Helicobacter pylori treatment knowledge, 
access and barriers: A cross-sectional study. Helicobacter. 
2023;28(2):e12954. https://doi.org/10.1111/hel.12954.

26. Jung BW, Kim YJ, Park CH. Nationwide trends in 
helicobacter pylori eradication therapies in korea: Impact 
of guideline updates on treatment practices. Helicobacter. 
2024;29(6):e13152. https://doi.org/10.1111/hel.13152.

27. Ahmed S, Salih M, Jafri W, Ali Shah H, Hamid S. 
Helicobacter pylori infection: Approach of primary care 
physicians in a developing country. BMC Gastroenterol. 
2009;9:23. https://doi.org/10.1186/1471-230x-9-23.

28. Canbaz S, Sunter AT, Peksen Y, Leblebicioglu H. Survey 
of general practitioners’ knowledge about helicobacter 
pylori infection. BMC Gastroenterol. 2005;5:4. https://doi.
org/10.1186/1471-230x-5-4.

29. Mansour Ghanaei F, Joukar F, Soati F, Gharib S. Knowledge 
and practice of general practitioners and internists about 
helicobacter pylori infection in guilan, iran. Middle East J 
Dig Dis. 2011;3(2):119-25. 

30. Kim BG, Kim JW, Jeong JB, Jung YJ, Lee KL, Park YS, et 
al. Discrepancies between primary physician practice and 
treatment guidelines for helicobacter pylori infection in 
korea. World J Gastroenterol. 2006;12(1):66-9. https://doi.
org/10.3748/wjg.v12.i1.66.

31. Zha J, Li YY, Qu JY, Yang XX, Han ZX, Zuo X. Effects 
of enhanced education for patients with the helicobacter 
pylori infection: A systematic review and meta-analysis. 
Helicobacter. 2022;27(2):e12880. https://doi.org/10.1111/
hel.12880.

32. Boklage SH, Mangel AW, Ramamohan V, Mladsi D, Wang 



Pudit Chinniyomwanich et al

Asian Pacific Journal of Cancer Prevention, Vol 271872

T. Impact of patient adherence on the cost-effectiveness of 
noninvasive tests for the initial diagnosis of helicobacter 
pylori infection in the united states. Patient Prefer Adherence. 
2016;10:45-55. https://doi.org/10.2147/ppa.S93320.

33. Silva Luz M, Tianeze de Castro C, Bueno Lemos FF, Reis 
Rocha G, Lima Correa Santos G, Rocha Pinheiro SL, et 
al. Stool antigen test for helicobacter pylori infection in 
adults: A meta-analysis of diagnostic test accuracy. J Clin 
Gastroenterol. 2025;59(5):393-404. https://doi.org/10.1097/
mcg.0000000000002102.

34. Li XT, Xu L, Zhang C, Qi YB, Hu RB, Abdun Mohammed 
A, et al. Improved patient adherence to family-based 
helicobacter pylori infection control and management 
strategy in central china and its influencing factors. 
Helicobacter. 2024;29(4):e13114. https://doi.org/10.1111/
hel.13114.

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


