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Purpose: Non-bismuth concomitant quadruple therapy is commonly administered in
Taiwan, achieving an acceptable efficacy as a first-line anti-Helicobacter pylori treatment.
This study compared the eradication rates between esomeprazole- and lansoprazole-based
non-bismuth concomitant quadruple therapy for first-line anti-H. pylori treatment.
Patients and Methods: This study included 206 H. pylori-infected naive patients between
July 2016 and February 2019. The patients were prescribed with either a 7-day non-bismuth
containing quadruple therapy (esomeprazole, 40 mg twice daily; amoxicillin, 1 g twice daily;
and metronidazole, 500 mg twice daily; and clarithromycin, 500 mg twice daily for 7 days
[EACM group]; lansoprazole, 30 mg twice daily; amoxicillin, 1 g twice daily; metronidazole,
500 mg twice daily; and clarithromycin, 500 mg twice daily [LACM group]). Then, the
patients were asked to perform urea breath tests 8 weeks later.

Results: The eradication rates in the EACM group were 86.1% (95% confidence interval
[CT], 77.8%-92.2%) and 90.6% (95% CI, 82.9%-95.6%) in the intention-to-treat (ITT) and
the per-protocol (PP) analyses, respectively. Moreover, the eradication rates in the LACM
group were 90.1% (95% CI, 82.6%—-95.2%) and 92.6% (95% CI, 85.5%-96.9%) in the ITT
and the PP analyses, respectively. Consequently, the LACM group exhibited more diarrhea
patients than the EACM group (7.1% versus 1.0%, p = 0.029), but all symptoms were mild.
Univariate analysis in this study showed that metronidazole-resistant strains were the clinical
factor affecting the eradications (95.3% versus 78.9%, p = 0.044). Moreover, a trend was
observed in dual clarithromycin- and metronidazole-resistant strains (91.5% versus 66.7%,
p = 0.155).

Conclusion: The eradication rates between esomeprazole and lansoprazole-based non-
bismuth concomitant quadruple therapy for first-line H. pylori treatment were similar in
this study. Both could achieve a > 90% report card in the PP analysis.

Keywords: Helicobacter pylori, esomeprazole, lansoprazole, concomitant therapy, antibiotic

resistance

Introduction
Helicobacter pylori infection is an important worldwide public health issue with
a prevalence of 45.2%-84.2%." Patients can develop chronic gastritis, atrophic

gastritis, intestinal metaplasia, dysplasia, gastric cancer, and peptic ulcer disease
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infected.> successful eradication of

H. pylori reduces the recurrence of peptic ulcers and

when Hence,
gastric cancer.” ° The current guidelines and consensus
of H. pylori management suggested a concomitant therapy
(standard proton pump inhibitor (PPI); amoxicillin, 1
g twice daily; metronidazole, 500 mg twice daily; and
500 mg
regimens.®'%!" One of the crucial key points for success-

clarithromycin, twice daily) as first-line
ful H. pylori eradication is securing and lengthening the
duration of high intra-gastric pH. A strong acid-
suppressing effect drug, vonoprazan, maintains a much
than the PPIs.

However, this drug is not available worldwide.

traditional
12,13

higher intra-gastric pH

In real-world practice, a twice daily PPI is currently
prescribed to patients because it is allowed by the National
Health Insurance policy. Therefore, whether different PPIs
influence and affect the outcome of H. pylori eradication
in this concomitant regimen is an important concern
among physicians and patients. Therefore, this study was
conducted to compare the eradication rates and adverse
effects of esomeprazole- and lansoprazole-based 7-day
non-bismuth concomitant quadruple therapy for first-line
anti-Helicobacter pylori treatment.

Patients and Methods

Patients

We retrospectively analyzed a total of 206 H. pylori-
infected naive patients from our prospectively collected
patients’ registrar profile who were > 20 years old
between July 2016 and July 2019 at outpatient clinics in
Kaohsiung Chang Gung Memorial Hospital, Taiwan. All
patients received an endoscopy that showed either peptic
ulcers or gastritis. H. pylori infection was diagnosed by
histological assessment of endoscopic biopsy specimens
or of gastric mucosa or rapid urease test. All patients were
treated with a 7-day non-bismuth concomitant quadruple
therapy (esomeprazole, 40 mg twice daily; amoxicillin, 1
g twice daily; metronidazole, 500 mg twice daily; and
clarithromycin, 500 mg twice daily for 7 days [EACM
group, n = 105] or lansoprazole, 30 mg twice daily;
amoxicillin, 1 g twice daily; metronidazole 500 mg
twice daily; and clarithromycin 500 mg twice daily
[LACM group, n = 101]). For peptic ulcer patients, PPIs
or mucosa protectants was prescribed for 4—6 weeks after
7-day non-bismuth concomitant quadruple therapy.
However, in a few patients, PPI maybe need for 8§
weeks if symptoms were not totally improved. An

endoscope follow-up examination would be performed
then. No matter how, all of them stop PPI for 2 weeks
before taking a UBT test. Patients with a history of pre-
vious H. pylori eradication, antibiotics administration
within 3 months before endoscopy, gastric malignancy,
lost to follow-up, or demonstrated incomplete records
were excluded.

Culture and Antimicrobial Susceptibility
Testing

H. pylori strains were tested for susceptibility to amoxi-
cillin, clarithromycin, levofloxacin, tetracycline, and
metronidazole using the Epsilometer test method (AB
Biodisk, Solna, Sweden). H. pylori strains exhibited MIC
values of >0.5, >1, >1, >4, and >8 mg/L, which were
considered to be the resistance breakpoints for amoxicillin,
clarithromycin, levofloxacin, tetracycline, and metronida-
zole, respectively, according to the European Committee

on Antimicrobial Susceptibility Testing.'*

Outcome Measurements and Follow-Up
Follow-up studies to assess treatment responses were car-
ried out for 1 week for drug compliance and adverse
events assessment and 8 weeks later for H. pylori testing
by urea breath tests. The primary outcome of this study
was the eradication rate by intention-to-treat (ITT) and
per-protocol (PP) analyses of the two therapeutic groups.
Eradication therapy failure was confirmed after treatment
by a positive 13C-urea breath test 8 weeks after treatment.
Poor compliance was the failure to finish 80% of all
medication due to adverse effects.'>'® The secondary out-
comes were drug compliance and adverse events. In the PP
analysis, patients who were lost during follow-up or did
not follow the protocol or with unknown H. pylori status
posttherapy were excluded. Adverse events (abdominal
pain, constipation, diarrhea, dizziness, headache, nausea/
vomiting, and skin rash) were compared.

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences, version 22, for windows.
Moreover, a P value of <0.05 was considered statistically
significant. The 95% confidence interval (CI) was con-
structed by normal approximation. Univariate logistic
regressions  were successful

performed to predict

eradication.
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Figure | Patients’ deposition.

Abbreviations: EACM, 7-day esomeprazole-based non-bismuth concomitant quadruple therapy; LACM, 7-day lansoprazole-based non-bismuth concomitant quadruple

therapy; ITT, Intention-to-treat; PP, per-protocol.

Results
Baseline Characteristics and H. pylori

Eradication Rates

The patient deposition is shown in Figure 1. Six and
three patients were lost to follow-up, respectively, in the
EACM and LACM groups among the 206 patients
enrolled in the ITT. Finally, 99 and 98 patients were
included in EACM and LACM groups for PP analysis,
respectively. The baseline characteristics were similar
between the two groups in age, gender, social habits,
and endoscopic findings (Table 1). The eradication rates
in the EACM group were 86.1% (95% CI, 77.8%—
92.2%) and 90.6% (95% CI, 82.9%-95.6%) in the ITT
and PP analyses, respectively. Moreover, the eradication
rates in the LACM group were 90.1% (95% CI, 82.6%—
95.2%) and 92.6% (95% CI, 85.5%-96.9%) in the ITT
and PP analyses, respectively (Table 2). The adverse
events were also similar between the two groups
(11.1% versus 10.2%, p = 0.837; Table 2). However,
more diarrhea symptoms were observed in the LACM
than in the EACM group (7.1% versus 1.0%, p = 0.029;

Table 3). Other adverse events included abdominal pain
(4.0% and 3.1%), nausea sensation (3.1% and 2.0%),
dizziness (1% in both groups), and headache (3% and
1%). Univariate analysis showed that metronidazole-
resistant strains were the clinical factor affecting the
eradications in this study (95.3% versus. 78.9%, p =
0.044). A trend was observed in dual clarithromycin-
(91.5%

and metronidazole-resistant strains

66.7%, p = 0.155; Table 4).

VEersus

Antibiotic Resistance

The H. pylori strains were tested for susceptibility to
antibiotics in 68 patients, the positive culture rate was
91.2% (62/68). Antibiotic 14.5%,

30.6%, and 35.5% clarithromycin, metronidazole, and

resistances were
levofloxacin, respectively. Moreover, 4.8% of them exhib-
ited dual resistant clarithromycin and metronidazole. No
antibiotic-resistant strain to amoxicillin and tetracycline
was noted in this study (Figure 2).

Among patients with the amoxicillin- and clarithromy-
cin-susceptible strains, the H. pylori eradication rate was

Infection and Drug Resistance 2021:14
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Table | Demographic Data and Endoscopic Appearance of Two Patient Groups
Characteristics EACM (n = 99) LACM (n = 98) P-value
Age (year) (mean * SD) 54.6%13.6 55.0+£10.8 0.808
Gender (male/female) 56/43(56.6/43.4) 44/54(44.9/55.1) o.101
Smoking 15(15.2) 7(7.1) 0.074
Alcohol drinking 24(24.2) 16(16.3) 0.167
Previous history of peptic ulcer 4(4.0) 3(3.1) 0.710
Endoscopic Findings
Gastritis 48(48.5) 49(50.0) 0.515
Gastric ulcer 29(29.3) 24(21.4)
Duodenal ulcer 15(15.2) 24(21.4)
Gastric and duodenal ulcer 7(7.1) 7(7.1)

Abbreviations: EACM, 7-day esomeprazole-based non-bismuth concomitant quadruple therapy; LACM, 7-day lansoprazole-based non-bismuth concomitant quadruple

therapy; SD, standard deviation.

Table 2 The Major Outcomes of Two Period’s Groups

Eradication Rates P-value
EACM (n =99) LACM (n = 98)
Intention-to-treat®(case number) 86.7% (91/105) 90.1% (91/101) 0.443
Per-protocol (case number) 91.9% (91/99) 92.9% (91/98) 0.804
Adverse events(case number) 11.1% (11/99) 10.2% (10/98) 0.837
Compliance (case number) 100.0% (99/99) 100.0% (98/98) -

Note: *In this analysis, patients with unknown outcome are counted as treatment failures.
Abbreviations: EACM, 7-day esomeprazole-based non-bismuth concomitant quadruple therapy; LACM, 7-day lansoprazole-based non-bismuth concomitant quadruple therapy.

Table 3 Adverse Events of Two Groups

Adverse Event | EACM (n =99) | LACM (n = 98) | P-value
Abdominal pain 4(4.0) 33.1) 0.710
Constipation 0 0 -
Diarrhea 1(1.0) 7(7.1) 0.029
Dizziness 1(1.0) 1(1.0) 0.994
Headache 3(3.0) 1(1.0) 0.317
Nausea/vomiting 3(3.0 2(2.0) 0.659
Skin rash 0 0 -

Abbreviations: EACM, 7-day esomeprazole-based non-bismuth concomitant quadru-
ple therapy; LACM, 7-day lansoprazole-based non-bismuth concomitant quadruple
therapy.

90.6% (48/53) and 88.9% (8/9) for those with clarithro-
mycin-resistant strains. The eradication rate was 78.9%
(15/19) for patients with metronidazole resistance assigned
to both the concomitant therapy groups.

Discussion

Conferring to the Maastricht V and Taiwanese consensus,
concomitant therapy for 7-14 days was recommended as
one of the first-line therapies for H. pylori eradication.®''
Achieving an acceptable eradication rate for naive
H. pylori infection was its benefit with the advantages of
convenience and easy-to-adhere one-stage combination
formulation instead of the two-stage sequential and hybrid
therapies.'”2° The differences between PPIs in H. pylori
eradication triple therapy were compared, and the results
were debatable after several decades.”'** Most head to
head comparison studies were based on comparisons
among standard triple therapy. The H. pylori eradication
rate in esomeprazole was better than the first-generation
PPIs (omeprazole, lansoprazole, and pantoprazole) in the
standard triple therapy.”® This result was often explained
by the prominent effect of esomeprazole to control gastric
pH level and the CYP2CI19 effect on metabolization of

PPIs. However, rare studies existed comparing eradication
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Table 4 Univariate Analysis of the Clinical Factors Influencing the Efficacy of H. pylori Eradication Therapy
Principle Parameter Case No. Eradication Rate (%) P-value
Age <60 years 109/117 93.9 0.619
260 years 73/80 91.3
Sex Female 88/97 90.7 0.386
Male 94/100 94.0
Previous history of peptic ulcer =) 172/187 92.0 0.439
+) 617 85.7
Helicobacter pylori eradication (per-protocol) EACM 91/99 91.9 0.804
LACM 91/98 92.9
Compliance Good 197/197 100.0 -
Poor 0 -
Culture (n=62)
Amoxicillin Sensitive 56/62 90.3 -
Resistant 0 -
Clarithromycin Sensitive 48/53 90.6 0.875
Resistant 8/9 88.9
Metronidazole Sensitive 41/43 95.3 0.044
Resistant 15/19 789
Dual resistance of clarithromycin and metronidazole -) 54/59 91.5 0.155
+) 2/3 66.7

Abbreviations: EACM, 7-day eEsomeprazole-based non-bismuth concomitant quadruple therapy; LACM, 7-day lansoprazole-based non-bismuth concomitant quadruple therapy.

rates between different kinds of PPI in non-bismuth con-
comitant quadruple therapy for first-line H. pylori.

The eradication rates between esomeprazole- and lan-
soprazole-based non-bismuth containing quadruple ther-
apy for first-line H. pylori treatment were similar in this
study and achieved a 90% report card in the PP analysis.
Heterogeneous results regarding the head to head compar-
isons between esomeprazole and lansoprazole have been
reported in the literature. Wilder-Smith et al reported that
the stronger acid suppression performance in esomepra-
zole compared with lansoprazole in standard dose (esome-
prazole [40 mg daily] versus lansoprazole [30 mg
daily]).?* Graham et al reported similar potencies of
esomeprazole and lansoprazole at a 20 mg:45 mg ratio
after standardizing PPI potency in terms of the duration
of intra-gastric pH > 4/24 h (pH4 time).>* One other report
documented the impact of the CYP2C19 genotype on

pharmacokinetic parameters for esomeprazole presenting
with a smaller effect on the area under the curve (AUC)
than other PPIs (omeprazole and lansoprazole).?® The lat-
ter could explain why the esomeprazole-based concomi-
tant therapy was not superior in treatment success
compared with lansoprazole-based concomitant treatment
regimens in the current study. Other possible reasons could
be that the rate of CYP2CI19 rapid metabolizers was pro-
ven to be higher in Europe and North America (56%—
81%) compared with the Asian population (27%—38%).>
The lower potent PPIs, such as lansoprazole, could be
enough for acid suppression in the concomitant regiment
in Asia. In addition, metronidazole is relatively stable in
low pH gastric juice compared to clarithromycin.”®?° The
additional metronidazole in the quadruple than in the triple
therapy may overcome the influence of lower acid sup-
pression in the LACM group. In China, Chen et al reported
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Figure 2 Antibiotic resistances in the patients.

Abbreviations: AMX, amoxicillin; CLA, clarithromycin; MET, metronidazole; LFX, levofloxacin; TC, tetracycline; MET-CLA, dual metronidazole and clarithromycin

resistance.

no difference between esomeprazole (20 mg BID) and
lansoprazole (30 mg BID) in the eradication rate of
H. pylori in the 14-day bismuth-furazolidone quadruple
regiment.3° Boltin et al reported the esomeprazole did
not show a significant trend over omeprazole among sub-
jects receiving quadruple therapy.>' These reports were
similar with to the current findings. Thus, concomitant
quadruple therapies could achieve good eradication effi-
cacy in case of less potency in acid suppression of PPIs.
Studies reported that dual clarithromycin and metroni-
dazole resistance undermines the efficacy of concomitant
therapy. Cure rates with sequential, hybrid, and concomi-
tant therapy will always be <90% when the rates of dual
resistant strains are >5%, >9%, or >15%, respectively.-
832 Thus, antibiotic resistance is one of the most important
factors that determine eradication success. The data in this
study also showed a lower eradication rate in the dual
resistant group compared with the dual-sensitive group
(91.5% vs 66.7%, p = 0.155). A progressively higher
resistance rate was observed for clarithromycin (11.8—
20.4%, p = 0.039) and metronidazole (25.6—42.3%, p <
0.001) among patients who received first-line eradication
therapy in 7 years was observed in the cohort antibiotics
resistance study in Taiwan. Furthermore, the primary dual
resistance to clarithromycin and metronidazole also sig-
nificantly increased in a linear trend from 2.4% to 10.4%
(p = 0.009).>* The eradication rate of non-bismuth conco-
mitant quadruple therapy in first-line therapy could be
expected to drop further to < 90% in Taiwan as time

goes by. Therefore, continuously monitoring regional
resistance rates was mandatory. Recent studies reported
a novel potassium-competitive acid blocker (vonoprazan)
that provides a stronger and longer-lasting effect on gastric
acid suppression than other PPIs.>* Vonoprazan-based regi-
mens is more useful than the PPI-based regimen as a first-
lineH. pylori eradication therapy.” Furthermore, the effec-
tiveness for patients infected with clarithromycin-resis-
tant strains was demonstrated in patients living in areas
where  clarithromycin-resistant  strain
is >15%.°

This study exhibits several limitations. First, antibio-

prevalence

tic susceptibility tests were not performed in all patients,
and only 68 of 206 patients exhibited an antibiotic sus-
ceptibility test. However, no difference in antibiotic resis-
tance exists between the EACM and LACM groups.
Second, this was a retrospective study in a single medical
center.

Conclusion

The eradication rates between esomeprazole- and lanso-
prazole-based non-bismuth concomitant quadruple therapy
for first-line H. pylori treatment were similar in this study.
Both could achieve a >90% report card in the PP analysis.

Data Sharing Statement
No data will be shared except besides what is included in
the manuscript.
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