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Introduction

Abstract

Background and Aim: Helicobacter pylori (HP) infection remains a significant
global public health problem. This study aimed to study the prevalence of HP infec-
tion and treatment outcomes in Thailand.

Methods: We retrospectively reviewed the results of the urea breath test (UBT) per-
formed at the King Chulalongkorn Memorial Hospital between 2018 and 2021. The
prevalence of HP infection was evaluated in dyspeptic patients undergoing UBT
screening. In patients with known HP infection, the treatment regimen and the success
rate in each patient were recorded.

Results: One-thousand nine-hundred and two patients were included in this study.
The prevalence of HP infection in dyspeptic patients was 20.77% (UBT was positive
in 65 out of 313 patients). Of the 1589 patients who received the first treatment regi-
men, 1352 (85.08%) had a negative UBT result. Patients who failed in each treatment
regimen were treated with subsequent regimens. The overall success rates for the sec-
ond, third, and fourth regimens were 69.87% (109 of 156 patients), 53.85% (14 of
26 patients), and 50% (3 of 6 patients), respectively. Univariate logistic regression
analysis found that using lansoprazole was associated with failure of treatment with
OR =2.11 (95% CI: 1.14-3.92, P = 0.018).

Conclusion: Current primary HP treatment regimens have an eradication rate of
>80%. Even though the previous regimens failed, without available antibiotic sensitiv-
ity results, the subsequent regimens were successful by at least 50%. In cases of
multiple-treatment failure and where antibiotic sensitivity tests were unavailable, con-
tinuing to change regimens could provide satisfactory results.

Organization has classified HP as a carcinogen with the strongest

Helicobacter pylori (HP) infections are one of the most common
chronic bacterial infections in the world that affect global public
health.! It is the main cause of many gastric diseases such as
chronic gastritis, mucosa-associated lymphoid tissue lymphoma,
gastroduodenal ulcer, and gastric cancer. The World Health

known risk factor for non-cardia gastric adenocarcinoma, which
is the most prevalent form of gastric cancer.”* HP is one of the
main controllable factors that affects the incidence of gastric car-
cinoma. Therefore, major Gastroenterology Associations recom-
mend the elimination of HP in people with positive tests.*”’
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In many countries, the prevalence of HP infections has
decreased as a result of improved hygiene and eradication
methods. However, HP remains an important public health prob-
lem worldwide, with more than half of the world’s population
infected with the organism.' Previous studies on the situation of
HP in Thailand had found a prevalence range of 27.7-43.6%."%°
Our objective was to study the most recent prevalence of HP
infection in Thailand.

Treatment of HP should be provided to all infected
patients, regardless of symptoms.’

The benefits include reduction of the incidence of peptic
ulcer disease and gastric cancer and even reduction of the mortal-
ity due to gastric cancer.'® The choice of the first effective eradi-
cation treatment is crucial, since the likelihood of success in
eliminating the disease decreases with each subsequent treatment
attempt.>

Owing to changes in bacteria’s sensitivity to antibiotics,
treatment failure continues to increase with the previous regimen.
Untreated HP infection results in complications of persistent HP
infection, multiple exposure to antibiotics, high-dose acid sup-
pression, and an economic burden on the health care system.> A
meta-analysis on the prevalence of antibiotic resistance in HP
found that resistance rates to clarithromycin, metronidazole, and
levofloxacin were 215% in almost all WHO regions. In Southeast
Asia, primary clarithromycin resistance is 10% (95% CIL: 5-
16%), which is similar to that in the Americas (10%; 95% CI: 4—
16%)."" However, data on real-world efficacy in Thailand are
still lacking. A previous study showed that the efficacy of the
overall regimens was 92.61%, from the data collected during
2013-2018.°

The low availability of culture and sensitivity tests has
hampered the selection of antibiotic regimens in refractory cases.
Therefore, treatment should be based on clinical practice based
on prior antibiotic exposure of the patient and local resistance
patterns.” However, there is not enough local data on the efficacy
of eradication based on treatment regimens and duration. This
knowledge gap has a significant impact on the treatment choice
and, consequently, the best management. Health authorities
should periodically conduct sensitivity tests and encourage clini-
cians to record successes.’

Our objective is to investigate the current treatment out-
comes of each HP eradication regimen. This will have an impact
on clinicians and the authority to decide the appropriate strategies
to combat this infection and allocate health care resources.

Methods

Patient characteristics. This study was a retrospective
study that reviewed the medical records of adults, 18 years or
older, who underwent a urea breath test (UBT) at the Center of
Excellence for Gastrointestinal Endoscopy, King Chulalongkorn
Memorial Hospital, Chulalongkorn University, Bangkok, Thailand,
during 2018-2021.

We included dyspeptic patients who had undergone UBT
for the diagnosis of HP infection prior to other diagnostic tests
(diagnosis group) and patients who had been treated for HP and
had undergone UBT to confirm eradication (treatment group).
Patients were excluded if there were missing data on the treat-
ment regimen and UBT results.
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Demographic data and clinical characteristics. Data were
collected on demographics (age and sex), UBT results, HP treat-
ment regimen (antibiotics, proton pump inhibitors [PPIs], dura-
tion), and endoscopic findings. Patients who failed the initial
regimen were treated with subsequent regimens until confirmed
eradication. We collected all prescribed regimens for each
patient. Patients with endoscopy results were divided into two
groups: the “success” group and the “failure” group, according to
UBT results. These two groups were compared and the factors
related to treatment failure were identified.

UBT method. UBT was performed with an infrared spectropho-
tometer (POConePlus, Otsuka Pharmaceutical, Tokyo, Japan) in
all patients included. This test measures the change in the isotope
ratio of carbon dioxide (}*C0./'2C0O,) contained in exhaled
breath. Patients must stop using PPIs for at least 14 days and
stop using antibiotics for at least 28 days prior to UBT. Patients
must fast for at least 6 h before undergoing the test. Two consec-
utive breaths were collected. A basal breath sample was collected
to measure the baseline CO, (12C). The patients were then asked
to consume a tablet containing isotopically labeled urea (‘*C).
Orally administered urea is hydrolyzed to ammonia and carbon
dioxide by the enzyme urease, which is produced by HP. B3¢-
labeled CO, diffuses into the blood and is excreted by the lungs.
CO, labeled with this isotope can be detected in the second
breath, which was collected 20 min later. An increase in the pro-
portion B3¢/12¢ (ABCO, [%0]) of 2.5 or more indicates HP infec-
tion, according to manufacturer’s specifications.

Statistical analysis. Baseline characteristics and clinical
outcomes were expressed as a proportion and mean £ SD for
continuous data. The comparison between the “success” and
“failure” groups was carried out using a nonparametric test such
as the Chi-squared test or Fisher’s exact test for categorical data
and the r-test for continuous data. P < (0.05 was considered for
statistical significance. Factors influencing the failure of treat-
ment were analyzed using logistic regression. Statistical analyses
were performed using SPSS version 28.0 (Chicago, IL, USA).

Results

HP prevalence. During 2018-2021, 1902 patients underwent
UBT at the Center of Excellence for Gastrointestinal Endoscopy.
They were divided into two groups: 313 patients in the diagnosis
group and 1589 patients in the treatment group. UBT results
were positive in 65 patients (20.77%), indicating the prevalence
of HP infection in dyspeptic patients.

HP treatment outcome. In the treatment group, the suc-
cess rate of the first treatment regimen was 85.08% (1352
patients out of 1589 patients had a negative UBT result). The
detailed first-line regimens and success rates are shown in
Table 1. Triple therapy was the preferred treatment for the major-
ity of patients (1514 patients, 95.28%), while bismuth quadruple
therapy was preferred for 3.21% (51 patients) because of penicil-
lin allergy or prior macrolide use.

Patients who had failed the first-line regimen were pre-
scribed other regimens by changing the combination of antibi-
otics or extending the duration of treatment. We collected data
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Table 1 Success rate of initial regimens

Success Total Success

(n) (n) rate (%)
Clarithromycin triple therapy 907 1064 85.24
Levofloxacin triple therapy 381 450 84.67
Bismuth quadruple therapy 44 51 86.27
Sequential therapy 20 24 83.33
Total 1352 1589 85.08

Table 2 Success rate of the second regimens in the patient who
failed the initial clarithromycin triple therapy

Success Total Success
(n) (n) rate
Clarithromycin triple therapy® 9 17 52.94%
Levofloxacin triple therapy 32 44 72.73%
Bismuth quadruple therapy 29 40 72.50%
Sequential therapy 3 4 75%
Total 73 105 69.52%

Triple therapy was changed to a higher dose of antibiotics or proton
pump inhibitors or to a longer duration.

on the subsequent regimens in 156 patients. The overall success
rate of the second regimen was 69.87% (109 pateints). The sec-
ond regimen included clarithromycin triple therapy (67.31%,
105 pateints), levofloxacin triple therapy (25%, 39 patients), bis-
muth quadruple therapy (6.41%, 10 patients), and sequential ther-
apy (1.28%, 2 patients).

One-hundred and five patients who received standard
clarithromycin triple therapy and failed eradication were given
second-line treatment. The detailed regimens and success rates
are shown in Table 2.

Patients who received levofloxacin triple therapy, bismuth
quadruple therapy, and sequential therapy as their initial regimen
and remained positive for UBT were given the second-line treat-
ment. The success rates for each combination are shown in
Table 3.

There were 26 patients who were classified as “multiple
treatment failure”, defined by more than two regimens adminis-
tered. These patients were prescribed the third regimen, even
though there was no result on antibiotic susceptibility. The
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overall success rate of the third regimen was 53.85% (14 out of
26 patients). Six patients received fourth-line treatment with a
success rate of 50% (three patients).

Predictor of HP treatment failure. Consecutive clinical
data from 1017 patients who received the initial treatment regi-
men were reviewed, out of a total of 1589 patients in the treat-
ment group. Only patients with complete endoscopic results were
included in the selection process. The data collected were demo-
graphics (age and sex), UBT results, HP treatment regimen (anti-
biotics, PPIs, duration), and endoscopic findings. One-hundred
and six patients failed the initial treatment. The clinical character-
istics between the two groups are shown in Table 4.

Univariate logistic regression analysis found that only
lansoprazole use was associated with failure of treatment, with
OR = 2.11 (95% CI: 1.14-3.92, P = 0.018) (Table 5).

Discussion

Our group’s previous study from 2013 to 2017 had found the
prevalence of HP infection in dyspeptic patients as 28.4%.
Recent research has shown a decreasing trend, with 20.77%
prevalence in symptomatic patients. This finding correlates with
the global trend of declining rates, which can be attributed to
improved public hygiene standards and urbanization, along with
socioeconomic advancements,'*™'®

Front-line treatment strategies in our study show slightly
lower efficacy than in the previous study.® The overall regimen
efficacy is 85.08%, compared to 92.61% from the 2013-2018
data. Bismuth quadruple therapy has the highest eradication rate
(86.27%), while clarithromycin triple therapy shows a lower
success rate.

Eradication rates are low compared to the 95% threshold
required for first-line treatment of sensitive strains. Nevertheless,
the results are consistent with the recent European H. pylori
Management Register (Hp-EuReg) and reflect actual clinical
practices. According to a survey of 21 533 infected persons from
27 countries, the overall effectiveness of the modified intention-
to-treat (mITT) empirical therapy was 85.6%.'""'8

The effectiveness of triple therapy with clarithromycin
depends on the rate of resistance to clarithromycin. The
MaastrichtVI/Florence consensus recommends against triple ther-
apy when the clarithromycin resistance rate exceeds 15%.” A sur-
vey of five teaching hospitals in Thailand showed that the

Table 3 Success rate of the second regimen in patients who failed each initial regimen

First regimen Second regimen Success (n) Total (n) Success rate (%)

Levofloxacin triple therapy (n = 39) Clarithromycin triple therapy 3 7 42.86
Levofloxacin triple therapy 3 7 42.86
Bismuth quadruple therapy 18 19 94.74
Sequential therapy 5 6 83.33

Bismuth quadruple therapy (n = 10) Clarithromycin triple therapy 2 4 50
Levofloxacin triple therapy 2 4 50
Bismuth quadruple therapy 0 1 0
Sequential therapy 1 1 100%

Sequential therapy (n = 2) Levofloxacin triple therapy 2 2 100

Total 36 51 70.59
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Table 4 Clinical characteristics of patients who succeded and failed in HP eradication by initial regimen

Success (n = 857) Failure (n = 160)
Clinical characteristics n % n % P-value
Sex (male) 372 43.41 59 36.88 0.13
Age >60 years 535 62.43 108 67.50 0.22
Endoscopic findings
Esophagitis 245 28.59 46 28.75 0.97
Gastritis 775 90.43 140 87.50 0.26
Gastric ulcer 112 13.07 18 11.25 0.53
Duodenal ulcer 64 7.47 10 6.25 0.59
Esophageal varices 38 4.43 7 4.38 0.97
Gastric varices 4 0.47 1 0.63 0.58
Treatment regimen
Clarithromycin triple therapy 576 67.21 107 66.88 0.93
Levofloxacin triple therapy 243 28.35 44 27.50 0.83
Bismuth quadruple therapy 28 3.27 4 2.50 0.61
Sequential therapy 10 1.17 5 3.13 0.07
Proton pump inhibitors
Omeprazole 694 80.98 120 75.00 0.08
Rabeprazole 94 10.97 18 11.25 0.92
Lansoprazole 40 4.67 15 9.38 0.02
Esomeprazole 19 2.22 6 3.75 0.25
Pantoprazole 9 1.05 1 0.63 1
Dexlansoprazole 1 0.12 0 0 1
Duration of treatment
<7 days 2 0.23 0 0 1
8-14 days 845 98.60 158 98.75 1
>14 days 10 1.17 2 1.25 1

Table 5 Univariate logistic regression for failure of HP eradication by

initial regimen

Clinical Characteristics OR 95% ClI P-value
Sex (male) 0.76 0.54-1.08 0.13
Age >60 years 1.25 0.87-1.79 0.22
Endoscopic findings
Esophagitis 1.01 0.69-1.46 0.97
Gastritis 0.74 0.44-1.25 0.26
Gastric ulcer 0.84 0.50-1.43 0.53
Duodenal ulcer 0.83 0.42-1.65 0.59
Esophageal varices 0.99 0.43-2.25 0.97
Gastric varices 1.34 0.15-12.08 0.79
Treatment regimen
Clarithromycin triple therapy 0.99 0.69-1.41 0.93
Levofloxacin triple therapy 0.96 0.66-1.40 0.83
Bismuth quadruple therapy 0.76 0.26-2.20 0.61
Sequential therapy 2.73 0.92-8.10 0.07
Proton pump inhibitors
Omeprazole 0.71 0.47-1.05 0.08
Rabeprazole 1.03 0.60-1.76 0.92
Lansoprazole 2.1 1.14-3.92 0.02*
Esomeprazole 1.72 0.68-4.37 0.26
Pantoprazole 0.59 0.08-4.71 0.62
Dexlansoprazole 0 0 1
Duration of treatment
<7 days 0 0 0.99
8-14 days 0.89 0.20-4.02 0.88
>14 days 1.07 0.23-4.94 0.93

OR, odds ratio; Cl, confidence interval.

442

clarithromycin resistance rate in Thailand ranges from 5% to
29.20% (median = 13.8%). The current Thai guideline, based on
a real-world study, recommends the use of standard triple ther-
apy, which results in an eradication rate of 80%.° However, our
data report a declining eradication rate, which may reflect
increased HP resistance to clarithromycin. Further HP culture
and clarithromycin susceptibility testing is needed to prove the
current situation. This finding may impact the initial regimen rec-
ommended in our country, as clarithromycin-based triple therapy
is no longer recommended in most regions of the world.?

Although bismuth quadruple therapy shows a higher suc-
cess rate, the eradication rate is still less than 90%. This may
reflect the change in antimicrobial resistance in other antibiotic
groups. Further testing of the genetic polymorphisms and the
adequacy of pH control, such as gastric pH, may elucidate this
changing trend.

Patients with refractory infections are defined by non-
serologic HP tests (i.e., a breath-, stool-, or gastroscopy-based
test) that are persistently positive and at least 4 weeks after com-
pletion of one or more of the current guideline-recommended
first-line regimen.* The second salvage treatment is mostly
empirical. Choices of antibiotics usually depend on previous anti-
biotic exposure and penicillin allergy.> Some clinicians may
favor sensitivity-based antibiotic treatment with a customized
regimen as directed by susceptibility testing. However, in a real-
world setting, there are many challenges in testing antibiotic sen-
sitivity of HP. Studies show that there is little evidence that the
selection of sensitivity-based therapies significantly improves the
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success rate of HP eradication over the empirically selected
second-line therapy.>'?

In refractory cases, according to international
guidelines,”* it seems obvious to prescribe susceptible antibi-
otics based on the results of a bacterial culture with susceptibility
tests after two failed treatment attempts. However, in practice,
the success rate of bacterial culture is much less than 80% to
achieve useful results.”'~>* These low success rates outside of a
clinical protocol are multifactorial. Since HP is a fastidious
organism, delays and errors in the processing and transportation
of samples, as well as the recent use of PPIs and antibiotics, can
affect the success rate of HP culture. Molecular resistance tests
can be a simple and good alternative because they can be per-
formed on formalin-fixed paraffin-embedded gastric biopsy tis-
sue.> However, these test methods are not widely available.

Although resistance-test-directed treatment is theoretically
superior to empirical treatment, comparative efficacy was demon-
strated only in the first or second line of treatment. In multiple-
failure cases, there is limited data on the choice of the third and
even fourth line of treatment. Our study found that the success
rate of empirical third- and fourth-line treatments was 53.85%
and 50%, respectively. These findings may indicate the slightly
low eradication rates. However, there were only a small number
of patients and the options of regimens were limited because of
local unavailability, and no other salvage regimens recommended
in the guidelines were prescribed, such as triple therapy with
rifabutin, high-dose dual therapy, or furazolidone-containing reg-
imens.*” Even with this restricted resource, half of the patients
still benefit from the empirical salvage regimen.

The effect of selected predictors on treatment efficacy was
determined by logistic regression. From the demographics (age
and sex), HP treatment regimen (antibiotics, PPIs, duration), and
endoscopic findings, only lansoprazole use was associated with
failure of treatment with OR =2.11 (95% CI. 1.14-3.92,
P =0.018).

An adequate inhibition of acid is necessary for the eradica-
tion of HP.>** Various PPIs were used in this study, including
omeprazole, rabeprazole, lansoprazole, esomeprazole, pantoprazole,
and dexlansoprazole. The second generation (esomeprazole,
rabeprazole, dexlansoprazole) is probably more effective than the
first generation (omeprazole, lansoprazole, pantoprazole), as their
metabolism pathways are less dependent on genetic variables of
cytochrome P450 (CYP) 2C19. Lansoprazole is mainly metabo-
lized by CYP2C19 and CYP3A4.**® Since our study did not
measure the genotype of CYP2CI19, the involvement of these
genetic polymorphisms in the pharmacokinetic properties of PPls
that result in inadequate acid suppression may cause various treat-
ment outcomes.

Our study has some limitations. First, it is a retrospective
study with complex data, which include the pharmacological reg-
imen, the type and doses of antibiotics and PPIs, as well as the
duration of treatment. Some other uncontrollable factors are asso-
ciated with treatment failure, such as nonadherence to treatment,
clarithromycin resistance, prior exposure to macrolides, genetic
factors, and altered intragastric pH. Second, subgroup analyses
for specific salvage regimens were not performed because of the
relatively small sample sizes. A prospective study on the success
rate of the empirical third-, fourth-, or even fifth-line regimen in
patients who cannot obtain antibiotic sensitivity testing done

Treatment outcomes of H. pyloriin Thailand

because of technical or financial issues may fill the gap in the
real-world situation. Third, the prevalence rate of HP in dyspep-
tic patients in this study is based on data from a single institution.
This might have introduced selection bias and limited the repre-
sentativeness of the sample for the wider population of dyspeptic
patients in Thailand. It is possible that important differences exist
between dyspeptic patients referred for UBT as the first investi-
gation versus those referred for gastroscopy, which could affect
the results.

Conclusions

Current primary HP treatment regimens remain with an eradica-
tion rate of >80%. Even though the previous regimens failed,
without the availability of antibiotic sensitivity results, the subse-
quent regimens were successful by at least 50%. In case of
multiple-treatment failure and unavailability of antibiotic sensi-
tivity testing, continuing to change regimens could provide satis-
factory results.

Data availability statement. All data generated or ana-
lyzed during this study are included in this published article.
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