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therapy as first-line Helicobacter pylori treatment: a
multicentre randomised trial in Japan

Sho Suzuki @ ,"* Takuiji Gotoda

1 Chika Kusano,' Hisatomo Ikehara,’

Ryoji Ichijima," Motoki Ohyauchi,? Hirotaka Ito,® Masashi Kawamura,* Yohei Ogata,*
Masahiko Ohtaka,” Moriyasu Nakahara,® Koichi Kawabe’

ABSTRACT

Objective To date, no randomised trials have compared
the efficacy of vonoprazan and amoxicillin dual therapy
with other standard regimens for Helicobacter pylori
treatment. This study aimed to investigate the efficacy
of the 7-day vonoprazan and low-dose amoxicillin dual
therapy as a first-line H. pylori treatment, and compared
this with vonoprazan-based triple therapy.

Design This prospective, randomised clinical trial

was performed at seven Japanese institutions. Patients
with H. pylori—positive culture test and naive to
treatment were randomly assigned in a 1:1 ratio to
either VA-dual therapy (vonoprazan 20 mg-+amoxicillin
750 mg twice/day) or VAC-triple therapy (vonoprazan

20 mg+amoxicillin 750 mg-+clarithromycin 200 mg twice/
day) for 7 days, with stratification by age, sex, H. pylori
antimicrobial resistance and institution. Eradication
success was evaluated by °C-urea breath test at least 4
weeks after treatment.

Results Between October 2018 and June 2019, 629
subjects were screened and 335 were randomised. The
eradication rates of VA-dual and VAC-triple therapies
were 84.5% and 89.2% (p=0.203) by intention-to-treat
analysis, respectively, and 87.1% and 90.2% (p=0.372)
by per-protocol analysis, respectively. VA-dual was non-
inferior to VAC-triple in the per-protocol analysis. The
eradication rates in strains resistant to clarithromycin

for VA-dual were significantly higher than those for
VAC-triple (92.3% vs 76.2%; p=0.048). The incidence of
adverse events was equal between groups.

Conclusion The 7-day vonoprazan and low-dose
amoxicillin dual therapy provided acceptable H. pylori
eradication rates and a similar effect to vonoprazan-
based triple therapy in regions with high clarithromycin
resistance.

Trial registration number UMIN000034140.

INTRODUCTION

Helicobacter pylori infection is common chronic
bacterial infections in humans, affecting approxi-
mately 50% of the global population.' Although the
prevalence of H. pylori is generally declining, the
prevalence of the infection and the reinfection rates
remain high in several regions.> As H. pylori infec-
tion causes gastritis, peptic ulcer disease, mucosal-
associated lymphoid tissue and gastric cancer, H.

Significance of this study

What is already known on this subject?

» Macrolides, including clarithromycin, readily
induce changes in the resistome of Helicobacter
pylori; and the clarithromycin resistance of H.
pylori is high and increasing worldwide.

» Usage of clarithromycin should be discontinued
as an empirical treatment in wide-scale
strategies for H. pylori infection.

» Vonoprazan strongly inhibits gastric acid
secretion, and vonoprazan-based triple therapy
(VAC-triple) achieves sufficient eradication rates
and high safety.

What are the new findings?

» Vonoprazan and low-dose amoxicillin dual
therapy for 7 days (VA-dual) is a regimen with
minimal usage of antibiotics and is simpler than
current H. pylori therapies.

» VA-dual achieved acceptable eradication rates
of 85% in intention-to-treat and 87% in per-
protocol analyses.

» VA-dual achieved an eradication rate of over
85% for both clarithromycin-susceptible and
clarithromycin-resistant strains, and achieved a
higher eradication rate than VAC-triple against
clarithromycin-resistant strains.

How might it impact on clinical practice in the

foreseeable future?

» In the era of growing antimicrobial resistance,
VA-dual is a potential new first-line H. pylori
therapy for cases of high clarithromycin
resistance because it provides an acceptable
eradication rate and high safety, and will have
a potentially less negative impact on future
antimicrobial resistance of H. pylori.

pylori eradication treatment is performed world-
wide to improve and reduce these conditions.’™
The eradication effect of H. pylori treatment
has decreased owing to increasing its antimicrobial
resistance. Recent international guidelines recom-
mend four-drug combination therapies containing
2-3 kinds of antibiotics for 10-14 days as the first-
line treatment for H. pylori in regions with high

BM)

Suzuki S, et al. Gut 2020;69:1019-1026. doi:10.1136/gutjnl-2019-319954

E 1019


http://www.bsg.org.uk/
http://gut.bmj.com/
http://orcid.org/0000-0003-4831-1409
http://orcid.org/0000-0001-6904-6777
http://crossmark.crossref.org/dialog/?doi=10.1136/gutjnl-2019-319954&domain=pdf&date_stamp=2020-04-24

Helicobacter pylori

clarithromycin (CLA) resistance to overcome its antimicrobial
resistance.®® However, these quadruple regimens have several
disadvantages, including severe side effects, high cost and low
compliance due to the use of multiple antibiotic agents for a
long period; these features have hampered its implementation in
routine clinical practice. Furthermore, the use of multiple antibi-
otic agents in H. pylori treatment can increase the risk of future
antimicrobial resistance. Thus, novel regimens and approaches
enabling minimal antibiotic usage and shorter treatment dura-
tion are required to prevent antimicrobial resistance while
achieving sufficient eradication rates.

Dual therapy composed of a proton-pump inhibitor (PPI) and
amoxicillin (AMO) is the simplest regimen for H. pylori treat-
ment and, because it is a single antibiotic therapy, we expect
it will not contribute to the development of H. pylori antibi-
otic resistance. Maintaining a near-neutral pH in the stomach
during eradication therapy is important to succeed dual therapy
regimen. Vonoprazan, a novel potassium-competitive acid
blocker, provides a stronger and longer-lasting effect on the
gastric acid suppression than other PPIs.” Therefore, vonoprazan
is expected to be more effective than other PPIs when used in
dual therapy with AMO for the H. pylori eradication treatment.
However, the efficacy of such dual therapy for H. pylori eradi-
cation has not been studied yet and no randomised studies have
assessed the efficacy of dual therapy consisting of vonoprazan
and AMO for H. pylori eradication.

The aim of this proof of concept study was to evaluate the
efficacy and tolerability of the 7-day vonoprazan and low-dose
AMO dual therapy (VA-dual) and to compare it with a 7-day
vonoprazan, AMO and CLA triple therapy (VAC-triple) as the
first-line treatments for H. pylori.

METHODS

Study design and ethical issues

This study was designed as a multicentre, open-label, randomised
controlled trial. This study was conducted in accordance with
the Declaration of Helsinki and the guidelines of the Consol-
idated Standards of Reporting Trials (CONSORT). This study
was registered with the University Hospital Medical Information
Network (UMIN) Clinical Trials Registry (www.umin.ac.jp/ctr/)
on 14 September 2018.

Study population

Consecutive patients who underwent oesophagogastroduode-
noscopy to evaluate the cause of any abdominal symptom or
screening for upper GI cancer were recruited in seven institu-
tions in Japan between October 2018 and June 2019. All the
629 recruited patients were screened and underwent H. pylori
culture test through biopsy of the gastric mucosa. Patients were
eligible if they were aged 20-79 years and had confirmed H.
pylori infection by culture test. Patients were excluded if they
had any of the following: history of receiving H. pylori erad-
ication therapy; allergy to any of the study drugs; history of
gastric surgery; use of PPIs, antibiotics or steroids that could not
have been discontinued during this study; pregnancy or breast
feeding; lack of informed consent.

H. pylori strains and antimicrobial susceptibility test

At least two biopsies were collected from the gastric antrum and
corpus to isolate H. pylori strains. Biopsy specimens were used
to inoculate Helicobacter selective agar medium (Nissui Phar-
maceuticals, Tokyo, Japan) containing 10% laked horse blood
and incubated under microaerophilic condition (85%N,, 10%

CO,, 5% O,) at 37°C for 7-10 days. The culture was considered
positive if one or more colonies showed Gram negativity, urease,
oxidase, catalase, and spiral or curved rods in morphology.

Antimicrobial susceptibility of H. pylori isolates was deter-
mined by the microbroth dilution method using Eiken Chem-
ical dry plates (Eiken Chemical, Tokyo, Japan). Each well of a
96-well microplate was coated with twofold serial dilutions of
AMO and CLA and air-dried. A saline suspension of the test
strain was added to each well, and the cultures were incubated at
35°C for 3 days in a microaerophilic atmosphere (O,, 10%; CO,,
5%). The minimal inhibitory concentration (MIC) was defined
as the lowest concentration of a test antibiotic that completely
inhibited visible bacterial growth. MIC values of =0.12 pg/mL
for AMO and =1pg/mL for CLA were defined as resistance
break points.

Randomisation and trial intervention

The 335 eligible patients were randomly assigned to receive
either VA-dual or VAC-triple in a 1:1 allocation ratio. VA-dual
consisted of 20 mg vonoprazan (Takeda Pharmaceutical, Tokyo,
Japan) twice daily and 750 mg AMO twice daily for 7 days. The
VAC-triple consisted of 20 mg vonoprazan twice daily, 750 mg
AMO twice daily and 200 mg CLA twice daily for 7 days. AMO
and CLA used in both therapies were from Takeda Pharmaceu-
tical or of generic branding. The treatment group was randomly
assigned by the UMIN Medical Research Support INDICE Cloud
System. Randomisation was performed by dynamic balancing
using the minimisation method, with stratification by age (<60
years vs =60 years), sex (male vs female), AMO resistance of H.
pylori (MIC <0.12 ug/mL vs MIC =0.12 pg/mL), CLA resistance
of H. pylori MIC <1 ug/mL vs MIC =1 ug/mL) and institution.
A computer-generated randomisation list was used, which was
preordered for each stratum. The randomisation sequence was
concealed for all investigators. Patients and investigators were
not blinded to the allocated treatment group.

Study outcomes

The primary endpoint in this study was the H. pylori eradication
rate in the VA-dual and VAC-triple groups. Eradication success
was evaluated at least 4 weeks after the treatment period using
the *C-urea breath test (UBT) (UBIT tablet; Otsuka Pharmaceu-
tical, Tokyo, Japan) with success defined as a result of <2.5%o.
Prior to the UBT, patients were not permitted to take PPIs or any
antibiotics. The primary analysis was determined by intention-
to-treat (ITT) and per-protocol (PP) analyses. The ITT analysis
was defined to include all randomised patients. The patients who
were lost to follow-up or did not undergo UBT were regarded as
treatment failures in the ITT analysis. The PP analysis included
patients who achieved >80% (6 days) of drug compliance and
underwent UBT. Drug compliance was recorded in a specific
questionnaire form by patients.

The secondary endpoints were the frequency and severity
of adverse events and the comparison of the eradication rates
between VA-dual and VAC-triple according to CLA susceptibility
or MIC values of AMO. The adverse events induced by the study
drugs were documented in a specific questionnaire form filled
in by patients for 14 days from the start of the therapy. When
patients reported any adverse event in the questionnaire form,
the investigators inquired them and assessed the severity using
the 1 to 4 grading system based on the Common Terminology
Criteria for Adverse Events (CTCAE) V.5.0.'° The outcomes in
this study were not changed after the trial commenced.
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Assessed for eligibility and
underwent H. pylori culture test
(n=629)

Not eligible
Negative H. pylori culture result (n=257)

Declined to participate (n=18)
Others (n=19)

Randomisation
(n=335)

}

VA-dual group
(n=168)
Included in ITT
(n=168)
Exclusion
Lost to follow-up (n=2)
Discontinued due to adverse event (n=2)
Non-compliant (n=1)
Included in PP
(n=163)

Figure 1
vonoprazan, amoxicillin and clarithromycin triple therapy.

Sample size calculation and statistical analysis
In previous studies, the eradication rates were between 949"
and 91%? in similar regimens for first-line H. pylori treatment.
We assumed H. pylori eradication rates of 90% in both VA-dual
and VAC-triple groups and used non-inferiority design in this
study; statistically, a non-inferiority margin of —10% was the
recommended level in a non-inferiority anti-infective trial?
and in H. pylori treatment trials,"*'® although a non-inferiority
margin of —10%, compared with the 90% of estimated eradica-
tion rate of VAC-triple, may be clinically insufficient. Assuming
a power of 80% and an alpha of 0.025 (one-sided), at least 284
patients (142 patients in each group) would be required in the
non-inferiority trial. Assuming a follow-up loss of 10%, a sample
size of 320 patients (160 patients in each group) was planned.
Comparative non-inferiority of the two groups was assessed
through the derivation of a two-sided 95% CI and hypothesis
testing (one-sided u-test). Differences between groups were anal-
ysed using Pearson’s %* test and Student’s t-test for categorical
and continuous variables, respectively. All p values were two-
sided, except for the test of non-inferiority, and were consid-
ered statistically significant if p value <0.05. All analyses were
computed using the R V.3.5.2 software (R Foundation for Statis-
tical Computing, Vienna, Austria).

RESULTS

Patient enrolment and baseline characteristics

The flow chart for patients enrolled in this study is shown in
figure 1. In total, 629 patients were assessed for eligibility and
underwent H. pylori culture test within the 9-month study
period; 335 patients were enrolled and randomly assigned to
either the VA-dual or the VAC-triple treatment group. The base-
line demographic data, clinical characteristics and rates of anti-
microbial resistance of H. pylori were not significantly different
between the two groups (table 1). Two patients in the VA-dual

}

VAC-triple group
(n=167)
Included in ITT
(n=167)
Exclusion
Lost to follow-up (n=2)
Discontinued due to adverse event (n=1)
Non-compliant (n=0)
Included in PP
(n=164)

Flow chart of patient enrolment. ITT, intention-to-treat; PP, per protocol; VA-dual, vonoprazan and amoxicillin dual therapy; VAC-triple,

group and two patients in the VAC-triple group were lost to
follow-up and did not undergo UBT.

H. pylori eradication rates

The successful H. pylori eradication rates for each therapy are
shown in table 2. In the ITT analysis, the H. pylori eradication
rate was 84.5% (95% CI 78.2% to 89.6%, 142/168) in the

Table 1 Baseline characteristics and prevalence of antimicrobial
resistance of study patients

VA-dual VAC-triple

(n=168) (n=167) P value
Age (years, mean+SD) 61.2+11.5 61.3+10.4 0.912

Range 34-79 26-79

Sex (male/female) 106/62 103/64 0.789
BMI (kg/mz, mean+SD) 23.9+3.2 23.9+3.4 0.979
Range 16.3-35.7 16.1-33.3

Disease-associated Helicobacter pylori

Gastric ulcer 18 (10.7%) 25 (15.0%) 0.244

Duodenal ulcer 23 (13.7%) 20 (12.0%) 0.639

ER for gastric neoplasia 9 (5.4%) 6 (3.6%) 0.435

MALT lymphoma 1 (0.6%) 0 (0%) 0.318
Cigarette smoking 38(22.6%)  41(24.6%) 0.677
Alcohol drinking 25 (14.9%) 29 (17.4%) 0.536
Daily use PPI before the trial 10 (6.0%) 6 (3.6%) 0.311
Antimicrobial resistance of H. pylori

Amoxicillin 0 0 -

Clarithromycin 40 (23.8%) 42 (25.1%) 0.776

BMI, body mass index; ER, endoscopic resection; MALT lymphoma, mucosal-
associated lymphoid tissue lymphoma; PPI, proton-pump inhibitor; VAC-triple,
vonoprazan, amoxicillin and clarithromycin triple therapy; VA-dual, vonoprazan and
amoxicillin dual therapy.
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Table 2  Eradication rates of each therapy group

Difference from VAC-triple

Analysis VA-dual VAC-triple (adjusted 95% CI for difference) P value for difference* P value for non-inferiorityt
ITT 84.5% (142/168) 89.2% (149/167) 4.7% (-11.8% to 2.4%) 0.203 0.073

95%Cl 78.2% to 89.6% 83.5% t0 93.5%
PP 87.1% (142/163) 90.2% (148/164) 3.1% (-9.9% to 3.7%) 0.372 0.024

95%Cl  81.0% to 91.8% 84.6% to 94.3%

*The p values were obtained from two-sided comparisons of difference between the VA-dual group and VAC-triple group.
tThe p values were obtained from one-sided test comparisons of non-inferiority between the VA-dual group and VAC-triple group.
ITT, intention-to-treat; PP, per protocol; VAC-triple, vonoprazan, amoxicillin and clarithromycin triple therapy; VA-dual, vonoprazan and amoxicillin dual therapy.

VA-dual group and 89.2% (95% CI 83.5% to 93.5%, 149/167)
in the VAC-triple group. In the PP analysis, the H. pylori eradi-
cation rate was 87.1% (95% CI 81.0% to 91.8%, 142/163) and
90.2% (95% CI 84.6% to 94.3%, 148/164) in the VA-dual and
the VAC-triple groups, respectively.

The lower bound of the 95%CI for the difference of eradica-
tion rates of the VA-dual group from VAC-triple group was greater
than the prespecified non-inferiority margin in the PP analysis.
However, in the ITT analysis, it was less than the non-inferiority
margin, and the VA-dual group did not reach statistically signifi-
cant noninferiority compared with the VAC-triple group.

Eradication rates according to antimicrobial susceptibility of
H. pylori
The resistance rate of H. pylori to CLA was 24.5% (82/335).
Subgroup analysis was performed to determine the effect of CLA
resistance on the eradication rate in the PP population (figure 2).
In the CLA-susceptible strain, the eradication rate in the VAC-
triple group was significantly higher than that in the VA-dual
group (85.5% vs 95.1%, p=0.011). In contrast, for the CLA-
resistant strain, the eradication rates in the VA-dual group were
significantly higher than those in the VAC-triple group (92.3% vs
76.2%, p=0.048). The eradication rates of CLA-susceptible and
CLA-resistant strains were similar in the VA-dual group (85.5%
vs 92.3%, p=0.267). The eradication rate of the CLA-susceptible
strain was significantly higher than that of the CLA-resistant strain
in the VAC-triple group (95.1% vs 76.2%, p<0.001).

The AMO MIC values were categorised into three groups:
<0.015, 0.03 or 0.06 ug/mL. The proportions of each MIC

p=0.011 p=0.048
100 95.1% o
92.3% mVA-dual
85.5%
o "
0 76.2% VAC-triple
(]
2
S 60
c
2
®
Q
T 40
©
]
20
0 .
(n=124) (n=122) (n=39)  (n=42)

Susceptible strain Resistant strain
CLA susceptibility

Figure 2 Eradication rates of each therapy groups in the presence of
clarithromycin resistance in PP population. CLA, clarithromycin; PP, per
protocol; VA-dual, vonoprazan and amoxicillin dual therapy; VAC-triple,
vonoprazan, amoxicillin and clarithromycin triple therapy.

value were 93.1% (312/335), 5.7% (19/335) and 1.2% (4/335),
respectively. The eradication rates in the VA-dual and VAC-
triple groups for each AMO MIC group in the PP population are
shown in figure 3. The difference in eradication rates between
the <0.015 and 0.03 groups was not significant for the two ther-
apies (VA-dual: 87.7% vs 75.0%, p=0.294; VAC-triple: 92.7%
vs 77.8%, p=0.111). In the VAC-triple group, the eradication
rate in the 0.06 of MIC group was significantly lower than that
in the <0.015 of MIC group (25.0% vs 92.7%, p<0.001) and
also lower than that in the 0.03 of MIC group, although not
statistically significant (25.0% vs 77.8%, p=0.071).

Compliance and adverse events

Three patients in the VA-dual group and one patient in the
VAC-triple group failed to take at least 80% of the study drugs.
Among these four patients, two patients in the VA-dual group
discontinued the treatment because of skin rash. One patient
in the VAC-triple group discontinued the treatment because
of diarrhoea and nausea, but underwent UBT, and eradication
success was confirmed.

The adverse events of all patients are shown in table 3. The
total adverse event rates were similar between the VA-dual and
VAC-triple groups (27.4% vs 30.5%, p=0.524). Overall, 91.4%
of the adverse events were mild (grade 1 in CTCAE) and 8.6%
were moderate (grade 2 in CTCAE). There was no indication of
severe adverse events (grades 3—4 in CTCAE). All adverse events,
except skin rash, were spontaneously cured without interven-
tion. Four patients who developed a skin rash were cured with
oral or external anti-allergic agents or low-dose steroids. No
patients were hospitalised because of adverse events.

100 1

92.7%
87.7% ——1 wVA-dual
o OVAC-triple
80 4 75.0% 8% P
0n
<o
O 60
c
o
©
©
T 40
o
w
25.0%
20 A
0
(n=155) (n=151) (n=8) (n=9) (n=0)  (n=4)
<0.015 0.03 0.06

MIC value of AMO (ug/mL)

Figure 3  Eradication rates of each therapy groups according to MIC
value of amoxicillin in PP population. AMO, amoxicillin; MIC, minimal
inhibitory concentration; PP, per protocol; VA-dual, vonoprazan and
amoxicillin dual therapy; VAC-triple, vonoprazan, amoxicillin and
clarithromycin triple therapy.
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Table 3  Adverse events in each therapy group

VA-dual VAC-triple

Adverse event (n=168) (n=167) P value

Diarrhoea 16 (9.5%) 25 (15.0%) 0.128
Moderate 1 3

Bloating 20 (11.9%) 14 (8.4%) 0.286
Moderate 1 0

Constipation 10 (6.0%) 8 (4.8%) 0.637

Skin rash 9 (5.4%) 5 (3.0%) 0.280
Moderate 4 1

Nausea 5 (3.0%) 4 (2.4%) 0.742
Moderate 0 1

Abdominal pain 6 (3.6%) 2(1.2%) 0.155
Moderate 1 0

Dysgeusia 3 (1.8%) 3 (1.8%) 0.994

Oral mucositis 0 6 (3.6%) 0.013

Others 2 (1.2%) 2(1.2%) 0.995

Total patients 46 (27.4%) 51 (30.5%) 0.524

VAC-triple, vonoprazan, amoxicillin and clarithromycin triple therapy; VA-dual,
vonoprazan and amoxicillin dual therapy.

DISCUSSION

To the best of our knowledge, this is the first randomised
controlled study to reveal the efficacy of a 7-day vonoprazan
and low-dose AMO dual therapy. The VA-dual therapy provided
acceptable H. pylori eradication rates of 85% in the ITT analysis
and 87% in the PP analysis. The eradication rates of the CLA-
resistant strain in the VA-dual therapy were higher than those in
the VAC-triple therapy. Moreover, adverse events hindered the
compliance of VA-dual therapy in only 1%.

Standard triple therapy (STT) consisting of a PPI, AMO and
CLA is no longer effective in many regions of the world owing
to increasing CLA resistance of H. pylori; four-drug combi-
nation therapy such as bismuth-containing quadruple therapy
(BQT) or concomitant quadruple therapy (CQT) are currently
recommended as first-line treatments in areas with high CLA
resistance.™® In previous studies, the eradication rates ranged
559%-72% for STT in 7 days,'*"® 80%-95% for BQT'® -2
and 81%-90% for CQT' %372 as first-line H. pylori eradica-
tion treatments. The eradication rates of VA-dual and VAC-
triple therapies in this study were higher than those previously
reported for the 7-day STT and as high as the ones reported
for BQT and CQT although the CLA resistance rate was 25%
in this study. The high eradication rates achieved with the
VA-dual and VAC-triple therapies could be attributable to

strong gastric acid suppression and the maintenance of high
pH in the stomach provided by vonoprazan. Vonoprazan has
a stronger and longer-lasting effect on acid secretion inhibi-
tion than other PPIs,” and its pharmacokinetic features are
not affected by CYP2C19 polymorphism.*” H. pylori eradica-
tion rates of 86%-93% were achieved with a regimen similar
to VAC-triple therapy as first-line treatment.'? ** > Another
explanation for the high eradication rates for VA-dual and
VAC-triple therapies could be related to the fact that the strain
infecting the subjects was not resistant to AMO. H. pylori
resistance rate to AMO is still lower than that to other antibi-
otics and is usually overlooked when determining the H. pylori
treatment regimens. However, resistance to AMO substan-
tially differs among world regions (38% in Africa region,
149% in Eastern Mediterranean region, 12% in Southeast Asia
region, 8% in Americas region, and 0%-1% in European and
Western Pacific regions).’” The resistance breakpoint was set
to MIC =0.12 pg/mL, which is a stricter cut-off value than the
commonly used MIC breakpoint of 0.5 ug/mL*'; because there
was no AMO resistance in this study, VA-dual and VAC-triple
therapies could achieve high eradication rates of H. pylori.
Thus, both VA-dual and VAC-triple therapies could be alter-
native regimens as first-line H. pylori treatment in the regions
with no AMO resistance. However, as the inverse relationship
between H. pylori eradication rate and AMO MIC values was
revealed in this study, the efficacy of both VA-dual and VAC-
triple therapies might be limited to the regions with moderate
to high AMO resistance.

A dual therapy consisting of PPI and AMO was first reported
in the 1990s as a first-line treatment against H. pylori infection
(table 4). The efficacy of a low-dose and/or less frequent dual
therapy consisting of AMO (2.0g/day or less) and PPI (twice/day
or less) resulted in unacceptable eradication rates.’>* Recently,
high-dose and high-frequency dual therapy, defined as the admin-
istration of both AMO (=2.0g/day) and PPI (at least twice daily)
for 14 days, has been reported to have greater H. pylori eradi-
cation efficacy as first-line therapy.**® However, side effects and
poor patient compliance due to high dose, high administration
frequency and long duration of treatment are the most common
setbacks. Thus, the high-dose and high-frequency AMO-PPI dual
therapy has been subsequently used as a rescue/salvage treatment.
As the important factor to a successful dual therapy regimen is
to maintain a near-neutral pH in the stomach to make H. pylori
sensitive to AMO and vonoprazan has a stronger effect on acid
secretion inhibition than other PPIs, it is expected to be more
effective when used in combination with AMO for eradication of
H. pylori. We demonstrated that VA-dual therapy achieved 87%

Table 4 Studies of PPI and amoxicillin dual therapies as first-line Helicobacter pylori treatment

Treatment duration

Studies Study design Sample size  Dose of PPI Dose of amoxicillin  (days) Eradication rates (ITT)
Koizumi W et a/*? RCT 31 Omeprazole 20 mg qd 500 mg tid 14 42%
Cottrill MReta®  RCT 85 Omeprazole 40 mg qd 1000 mg twice daily 14 44%
Wong BC et a** RCT 75 Lansoprazole 30 mg twice daily 1000 mg twice daily 14 57%
SchwartzHetal®  RCT 60 Lansoprazole 30 mg twice daily 1000mg tid 14 45%
Schwartz H et al®® RCT 60 Lansoprazole 30 mg tid 1000 mg tid 14 70%
Yang J et al*® RCT 116 Esomeprazole 20 mg gid 750 mg qid 14 88%
YuLetal’ RCT 80 Esomeprazole 40 mg twice daily 1000 mg tid 14 93%
Yang JC et a*® RCT 150 Rabeprazole 20 mg gid 750 mg qid 14 95%
Furuta et a/*® Retrospective study 56 Vonoprazan 20 mg twice daily 500mg tid 7 93%
Present study RCT 168 Vonoprazan 20 mg twice daily 750 mg twice daily 7 85%

ITT, intention-to-treat; PPI, proton-pump inhibitor; qd, once daily; gid, four times daily; RCT, randomised controlled trial; tid, three times daily.
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of eradication rates in PP analysis and was non-inferior to VAC-
triple therapy. However, the eradication effect of VA-dual did not
achieve the clinically sufficient eradication rate of 90%. Further,
the 10% non-inferiority margin, compared with 90% of eradica-
tion rate for VAC-triple therapy, may be clinically inappropriate
because this setting means that the lower bound of the 95% CI of
the VA-dual eradication rates could be 80%, which is also insuf-
ficient for H. pylori treatment in clinical practice. Another key
parameter to the success of a dual therapy regimen is to maintain
steady AMO plasma concentrations above the MIC level for its
bactericidal effect against H. pylori. The results of a retrospective
study in which dual therapy (vonoprazan 20mg twice daily and
AMO 500 mg three times daily for 7 days) provided an eradication
rate of 939% as first-line treatment®® suggested that high adminis-
tration frequency of AMO could improve the eradication rate in
vonoprazan-based dual therapy to values similar to those of high-
dose and high-frequency AMO-PPI dual therapy. Thus, further
adjustments in the administration frequency and dose of AMO are
necessary to improve the eradication effect of the VA-dual therapy.

The results of the subgroup analysis by CLA susceptibility
in this study were unexpected. The eradication rate of the
CLA-resistant strain achieved with VA-dual therapy was signifi-
cantly higher than that achieved with VAC-triple therapy. As
the VA-dual therapy consists of fewer antibiotic agents than
the VAC-triple therapy, it is unlikely that the eradication rate
of VA-dual therapy is higher than that of VAC-triple therapy,
regardless of the antimicrobial resistance of H. pylori. This
difference in eradication of the CLA-resistant strain between the
two treatment groups can be attributed to chance as the p value
was borderline and the sample size was small. The AMO MIC
cut-off value may also account for this difference. Although
none of the patients was infected with an AMO-resistant strain,
seven patients receiving VAC-triple therapy and two patients
receiving VA -dual therapy had MIC of =0.03 pg/mL in group
with patients with CLA-resistant strains. The subgroup analysis
of eradication rates according to the MIC of AMO showed that
the eradication rate for the VAC-triple therapy in the 0.06 of
MIC group was lower than that in the <0.015 and 0.03 of MIC
group. This disparity in the proportion of AMO MIC between
the groups potentially affected the eradication rates and
resulted in a lower eradication rate in the VAC-triple group.
Another possible explanation for the CLA-resistant eradication
difference observed between the VA-dual and VAC-triple ther-
apies regards the pharmacokinetic interaction of vonoprazan
and CLA. Because both vonoprazan and CLA are metabolised
by the same hepatic enzyme (cytochrome P450 3A4), admin-
istering both drugs together increases the maximum plasma
concentration and the area under the plasma concentration—
time curve of vonoprazan by 1.5-fold to 1.9-fold in comparison
with the administration of vonoprazan alone.*’ Vonoprazan has
a strong gastric acid inhibitory effect and the gastric pH level
often exceeds 7 even when administered alone.” >’ Thus, when
vonoprazan is administered with CLA, the maximum pH level
may increase or the duration of this effect may be extended.
H. pylori grows at a narrow external pH range between 6 and
7 and is sensitive to growth-dependent antibiotics including
AMO. Previously, the optimal pH for H. pylori growth was
studied in vitro and it was reported that the growth of this
bacterium was poorer at pH 7.9 than at pH 7.2.*! Thus, the
vonoprazan—CLA interaction might cause suboptimal gastric
acid pH levels (ie, >7), resulting in a decrease in the H. pylori
sensitivity to AMO in the VAC-triple therapy.

Another benefit of VA-dual therapy is related to the optimal
the use of antibiotic agents, which, in the long term, will have

minimal impact on the antimicrobial resistance scenario. H. pylori
antimicrobial resistance is a global priority. WHO published
its first-ever list of antimicrobial resistant ‘priority pathogens’
in 2017, and CLA-resistant H. pylori was categorised as a high-
priority bacterium in the same tier as methicillin-resistant Staphy-
lococcus aureus and vancomycin-resistant Enterococcus faecium.*
Macrolides, including CLA, are commonly used to treat bacterial
infectious diseases; however, they can readily induce alterations
in the resistome of bacteria, including H. pylori. The use of long-
acting macrolides is significantly associated with the resistance of
H. pylori to CLA* and previous exposure of CLA has a negative
impact on the success of some H. pylori treatments.** ** The inter-
national guidelines recommend that clarithromycin be no longer
used in empirical treatment for H. pylori infection. The resistance
rates to metronidazole and levofloxacin have increased >15% in
many regions of the world in recent years adding to the observed
increase in CLA resistance.’® Thus, given the alarming increase of
the rates of resistance to CLA and to various families of antibiotics,
treatment strategies have to be re-evaluated and the best approach
relies on the appropriate use of antibiotics for the treatment of
H. pylori. Therefore, antimicrobial susceptibility testing is the best
way to optimise and reduce antibiotics for H. pylori eradication
treatment as well as the treatment of other common infections.
However, antimicrobial susceptibility testing is not performed
routinely in the clinical practice because of the invasiveness of
the endoscopy procedure, the limited availability of laboratory
culture facilities and cost concerns. The VA-dual therapy offers an
alternative regimen for H. pylori eradication treatment in the era
of increasing antimicrobial resistance. We demonstrated that the
VA-dual therapy provides acceptable H. pylori eradication rates.
As it is a single antibiotic therapy and antibiotic consumption is
low, with no use of CLA, and H. pylori is hardly resistant to AMO,
we expect that VA-dual therapy will not contribute to the increase
in antimicrobial resistance rates. The results of this study suggest
that VA-dual therapy can be used as first-line H. pylori empirical
treatment, and that susceptibility-based therapies using multiple
antibiotic agents should be used as rescue therapy only in cases
where the VA-dual therapy fails. This treatment strategy should
limit unnecessary antibiotic usage, prevent widespread resistance
development of other organisms and reduce the costs of H. pylori
treatment.

This study design has several advantages: first, the study was
a randomised controlled trial corrected from multiple centres;
and second, the antibacterial susceptibility of H. pylori was
confirmed in all enrolled patients and was used as stratifica-
tion factor in randomisation. However, owing to the open-
label nature of the study design, the lack of blinding may have
influenced the reporting of side effects. In addition, only Japa-
nese patients enrolled in this study; as vonoprazan has been
introduced recently outside of Japan, studies with a double-
blind design should also be performed in other countries.

In conclusion, the 7-day vonoprazan and low-dose AMO dual
therapy provided acceptable H. pylori eradication rates and was
similar to the effect of vonoprazan-based triple therapy as a first-
line H. pylori eradication therapy in a country with high resistance
to CLA. The VA-dual therapy has advantages, including single
antibiotic and low antibiotic consumption; however, there is also
the potential to improve its eradication effect through adjustments
in the administration of AMO. Thus, further studies should be
demanded to develop VA-dual therapy with proper adjustments
and to establish new first-line H. pylori eradication treatments in
the era of growing antimicrobial resistance.

Twitter Sho Suzuki @ShoSuzuki12
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