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Abstract: Current international consensuses on Helicobacter pylori eradication therapy
recommend that only regimens that reliably produce eradication rates of =90% should

be used for empirical treatment. The Real-world Practice & Expectation of Asia-Pacific
Physicians and Patients in Helicobacter Pylori Eradication Survey also showed that the
accepted minimal eradication rate in H. pylori-infected patients was 91%. According to
efficacy prediction model, the per-protocol eradication rates of 7-day and 14-day standard
triple therapies fall below 90% when clarithromycin resistance rate =5%. Several strategies
including bismuth-containing, non-bismuth-containing quadruple therapies (including
sequential, concomitant, hybrid and reverse hybrid therapies), high-dose dual therapy and
vonoprazan-based triple therapy have been proposed to increase the eradication rate of

H. pylori infection. According to efficacy prediction model, the eradication rate of 14-day
concomitant therapy, 14-day hybrid therapy and 7-day vonoprazan-based triple therapy is
less than 90% if the frequency of clarithromycin-resistant strains is higher than 90%, 58%
and 23%, respectively. To meet the recommendation of the consensus report and patients’
expectation, local surveillance networks for resistance of H. pylori to clarithromycin are
required to select appropriate eradication regimens in each geographic region. In areas with
low (<5%) clarithromycin resistance (e.g. Sweden, Philippine, Myanmar and Bhutan], 7-day
and 14-day standard triple therapies can be adopted for the first-line treatment of H. pylori
infection with eradication rates of =90%. In areas with high (=5%) clarithromycin resistance
(most other countries worldwide) or unknown clarithromycin resistance, 14-day hybrid, 14-day
reverse hybrid, 14-day concomitant and 10- to 14-day bismuth quadruple therapy can be used

to treat H. pylori infection.
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Introduction

Helicobacter pylori (H. pylori) infection is the princi-
pal cause of chronic gastritis, gastric ulcer, duode-
nal ulcer, gastric adenocarcinoma and gastric
mucosa-associated lymphoid tissue lymphoma
(MALToma).!> H. pylori elimination has become
the standard therapy to cure peptic ulcer disease.?*
In addition, eradication therapy is also strongly
recommended in the treatment of H. pylori-related
gastric MALToma.> In regions with high incidence
of gastric adenocarcinoma, eradication of H. pylori

is advocated as a preventative measure for gastric
cancer.%’ With the rising prevalence of clarithro-
mycin resistance in H. pylori, the eradication rates
of standard triple therapy consisting of a proton
pump inhibitor (PPI), amoxicillin and clarithro-
mycin infection have declined to less than 80% in
most countries.® 19 Recently, several strategies
including bismuth-containing, non-bismuth-con-
taining quadruple therapies (including sequential,
concomitant, hybrid and reverse hybrid therapies),
high-dose dual therapy and vonoprazan-based
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triple therapy have been proposed to increase the
eradication rate of H. pylori infection.11:12

However, the Real-world Practice & Expectation
of Asia-Pacific Physicians and Patients in
Helicobacter  Pylori Eradication (REAP-HP)
Survey showed that 7-day standard triple therapy
remained the most popular regimen in the Asia-
Pacific region.!> In addition, data from the
European Registry on Helicobacter pylori manage-
ment (Hp-EuReg) also showed that despite the
high pretreatment clarithromycin resistance rate
of 23% in Europe, the standard triple therapy
containing both amoxicillin and clarithromycin
remains as the most commonly prescribed (39%)
H. pylori infection treatment, achieving only an
81.5% modified intention-to-treat eradication
rate.!%15

Therefore, in this study, we aimed to (1) review
current first-line eradication regimens with a per-
protocol eradication rate exceeding 90% in most
geographic area, and (2) identify appropriate
empirical H. pylori eradication strategies in regions
with high and low clarithromycin resistances.

Minimal accepted eradication rates of
international consensuses and infected
patients

The Report Card scheme proposed by Graham
et al. suggests that only regimen =90% eradica-
tion rate is considered to be good and can be used
in clinical practice.l® The Kyoto Consensus
Report on Helicobacter Pylori Gastritis also recom-
mended that only regimens which reliably pro-
duce eradication rates of =90% in that population
should be used for empirical treatment.!” In the
Bangkok consensus report, only the regimens
proven to reliably achieve the threshold cure rates
0f 95% for per-protocol analysis or 90% for inten-
tion-to-treat analysis are recommended to use in
the first-line treatment of H. pylori infection.!8
Current medicine practice emphasizes shared
decision-making with patients.!%20 It is important
for physicians to know the expectations of patients
and try to meet patients’ expectations on eradica-
tion therapy when they prescribe anti-H. pylor:
regimen. The REAP-HP survey showed that the
expected minimal eradication rate of H. pylori-
infected patients was 91%.13 Nonetheless, the
most popular regimen adopted by physicians in
the Asia-Pacific region was 7-day standard triple
therapy that achieves an eradication rate less than

80% in most Asian countries.?»?2 The data sug-
gest that there is a gap in cure rate between that
achieved by the eradication regimens of physi-
cians and that expected by infected patients.

Cutoff value of clarithromycin resistance

rates in first-line treatment of H. pylori
infection by 7-day and 14-day standard

triple therapies

The primary causes for eradication failure of
standard triple therapy include antibiotic resist-
ance, poor compliance and rapid metabolism of
PPI1.8:1011.23 Clarithromycin resistance has been
identified as a major cause of failure of standard
triple therapy consisting of a PPI, amoxicillin and
clarithromycin.®1© The antibacterial action of
clarithromycin relies on its interaction with the
peptidyl transferase loop in the V domain of the
23S ribosomal RNA molecule, which may inhibit
bacterial protein synthesis. Point mutations in the
V domain of the 23S ribosomal RNA hinder the
affinity between clarithromycin and the peptidyl
transferase loop, leading to the inhibition of the
interaction between clarithromycin and the 23S
ribosomal RNA.?* The 23S ribosomal RNA
A2142G and A2143G mutations were the most
frequent mutations responsible for clarithromycin
resistance.?®

Currently, the primary antibiotic resistance pat-
tern of H. pylori is increasing worldwide.26 A
recent observation study confirmed the positive
correlation between macrolide and quinolone
consumption in the community and correspond-
ing H. pylori resistance in European countries.??
In this study, we determine the breakpoint of
90% eradication rate of clarithromycin-contain-
ing regimen by prediction model according to the
prevalence of clarithromycin resistance. The effi-
cacy of a clarithromycin-containing regimen can
be predicted in a region with clarithromycin
resistance rate of p as long as we know the eradi-
cation rates in strains susceptible (S) and resistant
(R) to clarithromycin. The predicted eradication
was S X (1—p) +RXp. The eradication rates of
clarithromycin-containing regimens in strains
susceptible and resistant to clarithromycin were
obtained from the pooled data of randomized
controlled trials included in the current study
after a systematic search and quality assessment
as detailed below. The Hp-normogram to assess
the prevalence of clarithromycin resistance was
constructed accordingly.28

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

C-A Shih, C-B Shie et al.

Randomized prospective trials published in
English language articles reporting the efficacies
of 7-day clarithromycin—amoxicillin standard tri-
ple therapy, 14-day clarithromycin—amoxicillin
standard triple therapy, 14-day concomitant ther-
apy, 14-day hybrid therapy or 7-day vonoprazan—
clarithromycin—amoxicillin triple therapy for
strains susceptible and resistant to clarithromycin
in the first-line treatments in adults were eligible
for literature search. The status of H. pylori infec-
tion before and after treatment should be verified
by at least one of the following tests: rapid urease
test, histology, culture or urea breath test. The
post-treatment H. pylori status should be exam-
ined at least 4 weeks after eradication treatments.
Medical literatures were searched from PubMed
(1 January 2011 to 1 January 2022). Search field
limited to ‘title and abstract’, we identified the eli-
gible literatures with the keywords of Helicobacter
pylors’ or ‘H. pylor’ or ‘H pylors’, and ‘therapy’ or
‘treatment’, and ‘resistance’ or ‘resistant strains’.
The titles and abstracts were screened by CAS
and CBS to exclude irrelevant studies. The refer-
ences in related meta-analysis investigating the
efficacies of aforementioned therapies were also
reviewed for eligibility. The full articles of poten-
tially eligible studies were further reviewed by
CAS and CBS. Literatures published in the
abstract form only were excluded. Studies that
did not report the results according to the per-
protocol analysis were also excluded. In addition,
studies that did not investigate the eradication
rates for clarithromycin-susceptible and clarithro-
mycin-resistant strains were also excluded. Two
investigators, CAS and CBS, reviewed the litera-
tures under the above criteria independently
using pre-designed data extraction form.
Disagreements were resolved through discussion
with PIH to reach consensus. Figure 1 shows the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses flow diagram of the literature
search.

Table 1 summarizes the per-protocol eradication
rates of 7-day and 14-day standard triple thera-
pies for H. pylor: infection according to clarithro-
mycin resistance in randomized controlled
trials.23%4 In patients treated by 7-day triple
standard therapy, the eradication rates of those
harboring clarithromycin-susceptible strains and
clarithromycin-resistant strains were 92.5%
(223/241) and 42.9% (12/28), respectively.
According to efficacy prediction model, the
expected eradication rate is less than 90% when

the frequency of clarithromycin-resistant strains
is higher than 5% (Figure 2). In patients treated
by 14-day triple standard therapy, the eradication
rates of those harboring clarithromycin-suscepti-
ble strains and clarithromycin-resistant strains
were 90.2% (724/803) and 46.2% (48/104),
respectively. The expected eradication rate is less
than 90% when the frequency of clarithromycin-
resistant strains is higher than 4% (Figure 2). The
data indicate that per-protocol eradication rates
of 7-day and 14-day standard triple therapies fall
below 90% if clarithromycin resistance rate is
>5%. Therefore, health providers must adopt
more efficacious anti-H. pylori regimens to meet
the recommendation of consensus recommenda-
tion and patients’ expectation when community
clarithromycin resistance rate for H. pylori is
greater than 5%. Most consensuses recommend
that only regimens which reliably produce eradi-
cation rates of =90% in that population should
be used for empirical treatment, and use 15% as
a breakpoint of using standard triple therapy. In
fact, the eradication rates of 7-day and 14-day
standard triple therapies fall below 90% in areas
with 5-15% clarithromycin resistance.

Non-bismuth quadruple therapies
Non-bismuth quadruple therapies include
sequential therapy, concomitant therapy, hybrid
therapy and reverse hybrid therapy. Figure 3
summarizes the regimens of these non-bismuth
quadruple therapies and other novel treatments
for H. pylori infection.

Sequential therapy designed by Zullo ez al., con-
sists of a 5-day dual therapy with a PPI (standard
dose, b.i.d.) and amoxicillin (1 g, b.i.d.), followed
by a 5-day triple therapy with a PPI (standard
dose, b.i.d.), clarithromycin (500mg, b.i.d.) and
metronidazole (500 mg, b.i.d.).35 In a recent pro-
spective randomized controlled trial, 10-day
sequential therapy resulted in eradication rates of
95%, 70%, 78% and 43% for non-resistance, sin-
gle clarithromycin resistance, single metronida-
zole resistance and dual resistances, respectively.30
Several randomized controlled trials showed that
10-day sequential therapy was superior to 7-day
clarithromycin-based standard triple therapy.30:3¢
However, sequential therapy was only marginally
better than 10-day clarithromycin-based triple
therapy and not superior to 14-day clarithromy-
cin-based triple therapy or 10- to 14-day bismuth-
based quadruple therapy.?” Furthermore, this
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Figure 1. PRISMA diagram of the literature search.
PRISMA, preferred reporting items for systematic reviews and meta-analyses.
therapy is complex and requires changing antibi- metronidazole 500mg, b.i.d.) administered

otics during treatment, potentially reducing
patient compliance. Current international con-
sensus guidelines therefore do not recommend
10-day sequential therapy as the preferred option
in treating H. pylori infection.38:39

Concomitant therapy consisted of a four-drug
regimen consisting of PPI (standard dose, b.i.d.),
clarithromycin (500mg, b.i.d.), amoxicillin (1 g,
b.i.d.) and a nitroimidazole (tinidazole or

together for 7-14days.*© A meta-analysis of 19
studies including 2070 patients revealed that the
mean H. pylori cure rate by intention-to-treat
analysis for 3-day to 10-day concomitant therapy
was 88%.4! A tendency toward better results with
longer treatments (7-10days wversus 3-5 days)
was observed in the meta-analysis. In addition,
7-day concomitant therapy has been proven
more effective than 7-day triple therapy.3? A ret-
rospective multicentre study from Italy compared
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Table 1. The pooled per-protocol eradication rates of anti-H. pylori treatments for clarithromycin-susceptible
and clarithromycin-resistant strains in randomized controlled trials.

Regimen

Eradication rate

CLA-susceptible (95% Cl)

CLA-resistant (95% Cl)

7-day standard triple therapy

14-day standard triple therapy

14-day concomitant therapy

14-day hybrid therapy

7-day vonoprazan-based triple therapy

92.5% (223/241) (89.2-95.9%)
90.2% (724/803) (88.1-92.2%)
98.2% (55/56) (94.8-100%)

99.1% (106/107)<d (97.2-100%)
93.2% (164/176) (89.5-96.9%)

42.9% (12/28) (24.5-61.2%)
46.2% (48/104) (36.6-55.7%)
94.1% (16/17)20 (82.9-100%)

83.3% (15/18)ef (66.1-100%)
79.5% (66/83)9h (70.8-88.2%)

ap <0.001 for 14-day concomitant therapy versus 7-day standard triple therapy.

bp < 0.001 for 14-day concomitant therapy versus 14-day standard triple therapy.

¢p=0.013 for 14-day hybrid therapy versus 7-day standard triple therapy.

dp=0.002 for 14-day hybrid therapy versus 14-day standard triple therapy.

ep=0.007 for 14-day hybrid therapy versus 7-day standard triple therapy.

fp=0.004 for 14-day hybrid therapy versus 14-day standard triple therapy.

9p <0.001 for 7-day vonoprazan-based triple therapy versus 7-day standard triple therapy.
hp < 0.001 for 7-day vonoprazan-based triple therapy versus 14-day standard triple therapy.

CLA, clarithromycin; Cl, confidence interval.

the efficacy of bismuth quadruple therapy and
concomitant therapy in areas with high clarithro-
mycin resistance.? A total of 203 patients with-
out previous exposure to clarithromycin received
concomitant therapy, 100 patients for 10days
and 103 for 14 days, and 201 with previous expo-
sure to clarithromycin received 10-day bismuth
quadruple therapy. The results showed that the
eradication rates by intention-to-treat analysis of
concomitant and bismuth quadruple therapy
were comparable (88.2% wversus 91.5%).
Subgroup analysis demonstrated that eradication
rates were significantly higher with 14-day con-
comitant therapy compared with 10-day con-
comitant therapy (96.1% wersus 80.0%). The
Maastricht Consensus Report recommends that
the duration of concomitant therapy should pref-
erably be optimized to 14 days, unless the shorter
10-day treatment is locally effective.43 A recent
randomized controlled trial revealed that the
eradication rates of 14-day concomitant therapy
for clarithromycin-susceptible and clarithromy-
cin-resistant strains were 100% (30/30) and 89%
(8/9), respectively.** Another randomized con-
trolled trial showed that the eradication rates of
14-day concomitant therapy for clarithromycin-
susceptible and clarithromycin-resistant strains
were 96% (25/26) and 100% (8/8), respectively.*
Taken together, 14-day concomitant therapy can
achieve an eradication rate of 98.2% (55/56) for
clarithromycin-susceptible strains and 94.1%

(16/17) for clarithromycin-resistant strains.
According to efficacy prediction model, the erad-
ication rate of 14-day concomitant therapy is less
than 90% only when the frequency of clarithro-
mycin-resistance is higher than 90% (Figure 2).

Hybrid therapy developed by Hsu er al. consists
of a dual therapy with a PPI and amoxicillin for
7 days followed by a quadruple regimen with a
PPI, amoxicillin, clarithromycin and metronida-
zole for 7 days.46-47 It achieved an eradication rate
0f 97.4% by intention-to-treat analysis and 99.1%
by per-protocol analysis in a Taiwan population
with clarithromycin resistance rate of 7%.40 A
subsequent randomized controlled trial from Iran
demonstrated that 14-day hybrid therapy
achieved a higher eradication rate than 14-day
standard triple therapy.*8 A recent large multicen-
tre randomized controlled trial documented that
14-day hybrid and 14-day concomitant therapies
had comparable efficacy in the treatment of H.
pylori infection, and both could cure more than
90% of patients with H. pylori infections in areas
of high clarithromycin and metronidazole resist-
ance.*> The overall data of recent randomized
controlled trials#>-47-49 showed that the eradication
rates of 14-day hybrid therapy for clarithromycin-
susceptible and clarithromycin-resistant strains
were 99.1% (106/107) and 83.3% (15/18),
respectively. According to efficacy prediction
model, the eradication rate of 14-day hybrid
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Figure 2. Predicted efficacies of 7-day standard triple therapy, 14-day standard triple therapy, 14-day
concomitant therapy, 14-day hybrid therapy and 7-day vonoprazan triple therapy for H. pylori infection
according to the frequency of clarithromycin-resistant strains.

therapy is less than 90% only when the frequency
of clarithromycin-resistant strains is higher than
58% (Figure 2). Currently, 14-day hybrid ther-
apy is recommended as one of the first-line thera-
pies in the American College of Gastroenterology
guideline on the treatment of H. pylori infection.>0
In addition, it is also a recommended first-line
treatment option on the Bangkok Consensus
Report on H. pylori management in ASEAN.18 In
the Taiwan H. pylori Consensus Report, hybrid
therapy is a recommended treatment in areas with
either high or low clarithromycin resistance.5!

Nonetheless, hybrid therapy is a two-stage regi-
men, and patients have to take additional two anti-
biotics in the last 7 days of therapy. The complicated
drug administration may confuse patients and
dampen enthusiasm for its use. Reversing the
sequence of drug administration (a quadruple regi-
men followed by a dual regimen) can simplify
hybrid therapy so that it is not necessary for patients
to take additional medications during the course of
treatment.4” A recent retrospective cohort study
showed that 14-day reverse hybrid therapy had a
comparable eradication rate as 14-day hybrid
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PPI 1# bid 7-14d

Amoxicillin 1g bid 7-14d

Clarithromycin  500mg  bid 7-14d

PPI 1# bid 7-14d

Amoxicillin lg bid 7-14d

Clarithromycin  500mg  bid 7-14d

Metronidazole 500mg bid 7-14d

PPI 1# bid 10d

Amoxicillin 1g bid 5d

Clarithromycin  500mg  bid 5d
Metronidazole 500mg bid 5d
PPI 1# bid 14d

Amoxicillin 1g bid 14d

Clarithromycin  500mg  bid 7d
Metronidazole 500mg bid 7d
PPI 1#  bid 14d

Amoxicillin 1g bid 14d

Clarithromycin  500mg  bid 7d ‘
Metronidazole 500mg bid 7d ‘
PPI 1# bid 7-14d

Bismuth 120mg qid 7-14d

Metronidazole 250mg qid 7-14d

Tetracycline 500mg qid 7-14d

PPI 1# qid 14d

Amoxicillin 750g  qid 14d

Vonoprazan 20mg 1# bid 7-14d

Amoxicillin 1g bid 7-14d

Clarithromycin  500mg  bid 7-14d

Figure 3. A summary of current anti-H. pylori regimens.

therapy.>? It had a higher eradication rate than
standard triple therapy.’®> In addition, 14-day
reverse hybrid therapy achieved a higher eradica-
tion rate than 7-day concomitant therapy.* A
recent multicentre randomized controlled trial
showed that 14-day reverse hybrid therapy and
14-day concomitant therapy were equivalent in
efficacy in the first-line treatment of H. pylor: infec-
tion. However, the former has fewer adverse events
than the latter.>* Another randomized controlled
trial also demonstrated that 14-day reverse hybrid

and 14-day bismuth quadruple therapies produce
comparable efficacy in the treatment of H. pylor
infection, and both can cure more than 90% of
patients with H. pylor: infections in Taiwan.>®

Bismuth quadruple therapy

The Maastricht V/Florence consensus report rec-
ommends bismuth-containing quadruple therapy
with PPI, bismuth, metronidazole and tetracycline
as the choice treatment for H. pylori infection in
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areas of either low or high clarithromycin resist-
ance.®3 A recent network meta-analysis of H. pylori
regimens demonstrated that 10-14 days of bismuth
quadruple therapy is superior to 7-day clarithromy-
cin triple therapy (85% versus 73%1).5¢ Currently,
the optimal treatment duration of bismuth-contain-
ing quadruple therapy remains unclear. The effi-
cacy of bismuth quadruple therapy for 1-3days,
4 days or 7days was less effective than when given
for 10-14days.>” 10- to 14-day bismuth quadruple
therapy achieves =85% eradication rate, even in
areas with a high prevalence of metronidazole resist-
ance.’” A large randomized trial by Malfertheiner
and colleagues has demonstrated that 10-day bis-
muth quadruple therapy was superior to 7-day
standard triple therapy in Europe.58 Another multi-
centre randomized trial from Taiwan also showed
that 10-day bismuth quadruple therapy was prefer-
able to 14-day triple therapy in the first-line treat-
mentin the face of rising prevalence of clarithromycin
resistance.?* However, the frequency of adverse
events of bismuth quadruple therapy lasting 10—
14 days is extremely high, ranging from 48% to 67%
in large randomized trials.3449:55:58 In addition, the
complex administration of bismuth quadruple ther-
apy might reduce the adherence of patients. A
recent randomized controlled trial also documented
that 14-day bismuth quadruple therapy had compa-
rable efficacy in the treatment of H. pylori infection
as 14-day hybrid therapy. However, the former had
more adverse events than the latter.¥® Pylera is a
‘three-in-one pill’ formulation which is licensed in
some European countries. Each capsule of Pylera®
contains metronidazole 125 mg, tetracycline 125mg
and bismuth potassium subcitrate 140mg (Aptalis
Pharma US, Inc. 100 Somerset Corporate
Boulevard Bridgewater, NJ 08807 USA). A retro-
spective database, multicentre observational study
from Italy showed that the three-in-one bismuth
quadruple therapy is highly effective (intention-to-
treat eradication rate: 91.4%) and well tolerated
(good compliance rate: 94.9%) in the first-line
treatment of H. pylori infection.’® However, the
widespread use of bismuth quadruple therapy is
limited since neither bismuth nor Pylera are not uni-
versally available. Data from the Hp-EuReg also
showed that over 90% eradication was reliably
obtained only with 10-day bismuth quadruple or
14-day concomitant treatments in the Europe.14

High-dose dual therapy
High-dose dual therapy is an emerging treatment
for H. pylori infection.®® The new therapy consists

of high-dose PPI and amoxicillin, which keep the
intragastric pH at a value higher than 6.5 regard-
less of CYP2C19 genotypeb! and maintain steady
plasma concentration of amoxicillin above the
minimal inhibitory concentration for H. pylori.%2 A
recent randomized controlled trial by Yang er al.
showed that 14-day high-dose dual therapy con-
taining rabeprazole 20mg and amoxicillin 750 mg
4 times/day achieved a higher eradication rate than
7-day standard triple therapy (intention-to-treat
analysis: 95% versus 81%) in Taiwan.%° The novel
modality is simple for administration, has fewer
adverse events than standard triple therapy and
can avoid use of unnecessary antibiotics. Another
randomized controlled trial by Tai ez al. showed
that a 14-day esomeprazole- and amoxicillin-con-
taining high-dose dual therapy achieved a compa-
rable eradication rate as 7-day concomitant therapy
(intention-to-treat analysis: 92% wversus 87%) in
Taiwan, and the former fewer adverse events than
the latter.®> However, this novel therapy was less
effective as a first-line therapy for eradicating H.
pylort in both Korea® and the United States.%

Vonoprazan-based triple therapy

Vonoprazan is a novel first-in-class potassium-
competitive potent acid blocker, which is a drug
that inhibits H+, K-+-adenosine triphosphate
(ATPase) through reversible potassium-competi-
tive ion binding, thereby inhibiting gastric acid
secretion. The inhibitory effect (pKa 9.4) is largely
unaffected by ambient pH and accumulates in
parietal cells under both secretory and resting con-
ditions.% It has been used to treat H. pylori infec-
tion in Japan since February 2015. Vonoprazan is
currently approved in Japan for first-line H. pylor:
eradication with clarithromycin-containing triple
therapy and for second-line therapy with metroni-
dazole and amoxicillin. The eradication rate of
vonoprazan-based first-line triple therapy (com-
bined with clarithromycin and amoxicillin) was
reported to be 97.6% in patients with clarithromy-
cin-susceptible H. pylori in a phase III study.!? A
multicenter, prospective, randomized trial com-
paring the eradication rate between the 7-day
vonoprazan-based triple therapy and 7-day PPI-
based triple therapy in the clarithromycin-suscepti-
ble H. pylori-infected patients revealed 87.3%
versus 76.5% in intention-to-treat and 88.9% wver-
sus 86.7% in per-protocol analyses.%” Another ran-
domized clinical trial found that 7-day vonoprazan
triple therapy was significantly more effective than
14-day omeprazole-based standard triple therapy
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Clarithromycin Resistance

<5%

>5%

7-day standard triple therapy

14-day standard triple therapy

7~14-day concomitant therapy

14-day hybrid (or reverse hybrid) therapy
10~14-day bismuth quadruple therapy
7-day vonoprazan triple therapy

14-day concomitant therapy
14-day hybrid (or reverse hybrid) therapy
10~14-day bismuth quadruple therapy

Figure 4. Recommended anti-H. pylori therapies in regions with high and low clarithromycin resistances.

for H. pylori infection.’® A meta-analysis of five
Japanese studies including 1599 patients reported
that vonoprazan-based and PPI-based standard
triple therapies had comparable eradication rates
for clarithromycin-susceptible H. pylori stains.
However, the former was significantly more effec-
tive than the latter for clarithromycin-resistant
strains (82% wersus 40%).%° The overall data of
recent randomized controlled trials®”’° showed
that the eradication rates of 7-day vonoprazan-
based triple therapy for clarithromycin-susceptible
and clarithromycin-resistant strains were 93.2%
(164/176) and 79.5% (66/83), respectively.
According to efficacy prediction model, the eradi-
cation rate of 7-day vonoprazan-based triple ther-
apy is less than 90% when the frequency of
clarithromycin-resistant strains is higher than 23%
(Figure 2). However, data from studies conducted
outside Japan are awaited to establish the global
benefits of vonoprazan-based  eradication
therapies.

Conclusion

According to the REAP-HP survey, the accepted
minimal eradication rate of H. pylori-infected
patients is 91%. Current international consensuses
on H. pylori eradication therapy also recommend
that only regimens that reliably produce eradica-
tion rates of =90% should be used for empirical
treatment. In general, the per-protocol eradication

rate of 7-day and 14-day standard triple therapies
fall below 90% when clarithromycin resistance
rate>5%. To meet the recommendation of the
consensus report and patients’ expectation, local
surveillance networks for resistance of H. pylori to
clarithromycin are required to aid regional physi-
cians in selecting appropriate treatment. Figure 4
summarizes the recommended anti-H. pylor: ther-
apies in regions with high and low clarithromycin
resistances.®71:72 In areas with low (<5%) clarithro-
mycin resistance (e.g. Sweden, Philippine,
Myanmar and Bhutan), 7-day and 14-day stand-
ard triple therapies can be adopted for the first-line
treatment of H. pylori infection with eradication
rates of =90%. In areas with high (=5%) clarithro-
mycin resistance (most countries worldwide
including the United States, Mexico, Brazil,
France, Germany, UK, Italy, Spain, Netherland,
Bulgaria, Turkey, Iran, Israel, China, Japan,
Korea, Taiwan, Hong Kong, Thailand, Singapore,
Australia, New Zealand and Cameroon) or
unknown clarithromycin resistance, 14-day hybrid,
14-day reverse hybrid, 14-day concomitant and
10- to 14-day bismuth quadruple therapy can be
used to treat H. pylori infection.
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