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Abstract
Background: Current eradication regimens are not ideal for Helicobacter pylori infected
patients who have difficulty choosing antibiotics due to penicillin allergy or antibiotic
resistance.
Objective: To explore the efficacy and safety of a simple vonoprazan-minocycline dual therapy
(VM dual therapy) in H. pylori eradication.
Design: Clinical data of patients who were prescribed 14-day VM dual therapy were
retrospectively collected. The included patients were 18-70years old and positive for '3C urea
breath test (3C-UBT). They were allergic to penicillin or had a history of repeated antibiotic
exposure or had failed eradication with multiple regimens containing amoxicillin. VM dual
therapy consists of vonoprazan 20 mg twice daily and minocycline 100 mg twice daily. °C-UBT
was repeated 4-6weeks after treatment to evaluate the therapeutic outcome.
Results: Of the 88 enrolled patients, 54 were treatment naive, 13 had one prior eradication
failure, and 21 had multiple eradication failures. The overall intention to treat (ITT) and per-
protocol (PP] eradication rates were 90.9% (95% Cl: 82.4-95.7) and 95.2% (95% Cl: 87.6-98.5).
The ITT eradication rates were 90.7% (95% Cl: 78.9-96.5] in treatment-naive patients, 84.6%
(95% Cl: 53.7-97.3) in patients with one prior treatment failure, and 95.2% (95% ClI: 74.1-99.8)
in patients with multiple failures. The PP eradication rates were 94.2% (95% Cl: 83.1-98.5],
91.7% (95% Cl: 59.8-99.6), and 100%, respectively. The overall incidence of adverse events
was 23.0%. The common adverse reactions were nausea and mild dizziness, which could be
resolved without intervention.
Conclusion: Simple VM dual therapy exhibited a good eradication rate, low incidence of
adverse effects, and good adherence. It is a potential new regimen for both first-line and
rescue therapy.
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Vonoprazan 20mg twice daily and minocycline 100mg twice daily. In the 54 treatment naive
patients, the eradication rate was 90.7%. In the 13 patients with on prior failure and the
21 patients with multiple failures, the eradication rates was 84.6% and 95.2%. 23% of the
patients reported adverse events, which was mailnly nausea and mild dizziness. Our study
suggested that the simple VM dual therapy exhibited a good eradication rate, low incidence
of adverse effects, and good adherence. It is a promising new regimen.
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Introduction

Helicobacter pylori infects approximately 50% of
the world’s population and is a major cause of
gastrointestinal diseases, such as peptic ulcer,
chronic active gastritis, gastric mucosa-associated
lymphoid tissue lymphoma, and gastric cancer.!
Eradication of H. pylori is an important measure
to prevent and treat these diseases.

The Chinese National Clinical Practice Guideline
for H. pylori eradication treatment recommended
bismuth-containing quadruple therapies as the
preferred regimen in China.2 Five antibiotic com-
binations were recommended, of which four
included amoxicillin, and the other consisted of
tetracycline and metronidazole. However, peni-
cillin allergy is not rare in the population, with a
reported incidence of 5%-15%.3 For these
patients, quadruple therapy containing tetracy-
cline and metronidazole was nearly the only
option. However, since the resistance rate of met-
ronidazole was reported to be as high as 75%-—
90% in China,* a high dose of 1.2-1.6g
metronidazole per day was recommended to
ensure effective eradication.? This often leads to
intolerant adverse reactions that affect patient
compliance. Furthermore, tetracycline is difficult
to obtain in most regions of China.> Therefore,
bismuth quadruple regimen with tetracycline plus
metronidazole is not widely used in China. Once
allergic to penicillin, patients will face difficulties
in selecting appropriate antibiotics.

On the other hand, because of the low resistance
rate and few adverse reactions, amoxicillin is one
of the most commonly used antibiotics in first-
line eradication of H. pylori.% It is generally
believed that amoxicillin is not easily induced to
develop secondary resistance and can be reused
to treat H. pylori infection. However, recent stud-

ies have shown that the resistance rate of
H. pylori to amoxicillin is increasing.?7-8 With the
increase in the number of treatment failures with
amoxicillin-containing regimens, the resistance
rate and minimum drug concentration (MIC)
value of amoxicillin increased significantly.%8 Xie
et al. showed that after one single eradication fail-
ure with an amoxicillin-containing regimen, the
secondary resistance rate exceeded 20%.8
Therefore, in addition to patients with penicillin
allergy, those with multiple amoxicillin exposures
or those who have failed multiple amoxicillin regi-
mens may no longer be suitable for empirical res-
cue therapies containing amoxicillin. It is of great
practical importance to explore new eradication
regimens.

High-dose dual therapy (HDDT) was also rec-
ommended as initial and rescue therapy for
H. pylori eradication according to the Chinese
National Clinical Practice Guideline,? with an
eradication rate not inferior to bismuth quadruple
therapy. A double dose of proton pump inhibitors
(PPIs) strongly inhibits gastric acid secretion,
which promotes H. pylori to enter a replicating
state and increases its sensitivity to antibiotics.?
As a pH-dependent antibiotic, amoxicillin can
fully exert its bactericidal activity in the intragas-
tric environment.® Vonoprazan, a novel potas-
sium-competitive acid blocker (P-CAB), exerts a
strong inhibitory effect on gastric acid secretion
through reversible Kt*-competitive binding
with active and resting H*, K"-ATPase.
Pharmacodynamic data showed that the intragas-
tric pH was >4.0 at 4h after the first administra-
tion of vonoprazan 20mg and was sustained for
up to 24h.' Administration of vonoprazan
(20mg twice daily) for seven consecutive days
could maintain intragastric pH above 5 for almost
the entire day.!! The strong acid-inhibiting ability
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of vonoprazan greatly improves the bactericidal
effect of antibiotics. A meta-analysis has shown
that the eradication rates of P-CAB-containing
regimens were superior to PPI-containing regi-
mens.!2 Vonoprazan-amoxicillin dual therapy, in
which high dose PPI was replaced by vonoprazan,
perpetuated the effectiveness of HDDT and was
reported to achieve satisfactory eradication
rates.!3 Similar to amoxicillin, the bactericidal
activity of tetracycline antibiotics is also affected
by pH.!* Minocycline, a second-generation semi-
synthetic tetracycline, has been used for the eradi-
cation of H. pylori for more than 10years!> and is
also recommended by the Chinese National
Clinical Practice Guideline.? The resistance rate
of H. pylori to minocycline was reported to be less
than 1%.16-19 Therefore, it is reasonable to specu-
late that vonoprazan-minocycline (VM) dual
therapy, similar to vonoprazan-amoxicillin (VA)
dual therapy, may also be a simple, safe, and
effective new regimen for H. pylori eradication.

This study aims to retrospectively analyze the
safety and efficacy of VM dual therapy in H. pylori
eradication, particularly in patients who face chal-
lenges with antibiotic selection, to provide a basis
for future research.

Materials and methods

Study design and participants

This was a pilot study conducted in the
Department of Gastroenterology of Peking
University First Hospital. We retrospectively
searched the outpatient electronic medical record
system from July 2023 to March 2024 and con-
secutively enrolled patients who met the inclu-
sion criteria: (1) patients who were aged
18-70years and were eligible for H. pylor: eradi-
cation?; (2) patients were treated with VM regi-
men. Exclusion criteria included patients: (1)
with a history of gastrointestinal surgery; (2) in
clinical conditions that could affect the evalua-
tion of the treatment (hepatic/renal/cardiac dys-
function, malignancy, or mental diseases); and
(3) administered with PPIs, antibiotics, antico-
agulants, or steroids within 8 weeks, or concomi-
tant use of these drugs. Medical information,
such as general characteristics, treatment out-
come, adverse effects, compliance, and combina-
tion medications, were extracted from the
electronic medical records. Good compliance
was defined as >80% adherence to treatment.

The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement
(Supplemental Material).20

Diagnosis and treatment of H. pylori infection

H. pylori infection was diagnosed by 13C urea
breath test (13C-UBT) in all patients. The 75mg
13C-urea capsules were purchased from Shenzhen
Zhonghe Headway BioSci & Tech Co., Ltd
(Shenzhen, China). A HeliFANplus FANCci3
device set (Fischer Analysen Instrumente GmbH,
Leipzig, Germany) was used to obtain the delta
over baseline (DOB) value. Exhaled air was col-
lected at 30 min. A sample was considered posi-
tive if DOB was above 4%o, which indicated active
H. pylori infection.

The components of VM dual therapy were vono-
prazan (Vonoprazan Fumarate tablets 20 mg/tab-
let; Takeda Pharmaceutical Co, Osaka, Japan)
20mg, b.i.d. and minocycline (Minocycline
Hydrochloride Capsules 50 mg/capsule; Hanhui
Pharmaceuticals Co., Ltd., Hangzhou, China)
100mg, b.i.d. Patients were instructed to take
both drugs 30min after breakfast and dinner.
Patients were required to repeat !3C-UBT
4—6weeks after the end of therapy to confirm suc-
cessful eradication.

Statistical analysis

Eradication rates were evaluated using intention to
treat (ITT) and per-protocol (PP) analysis. ITT
analysis included patients who received at least one
dose of VM dual therapy. Patients who took more
than 80% of the drug and repeated the 1*C-UBT
were included in the PP analysis. The Wilson
method with continuous correction was used to
calculate 95% CI of the eradication rate. Statistical
analyses were performed using SPSS (version
29.0; SPSS, Inc., Chicago, IL, USA). Quantitative
data of normal distribution were expressed as
mean * standard deviation. Categorical variables
were expressed as numbers and percentages.

Results

Patients enrolled and baseline characteristics

A total of 88 patients who were prescribed VM
dual therapy were included in this study, of which
32 (36.4%) were males and 56 (63.6%) were
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Table 1. Baseline characteristics and demographic data of the included patients.

Characteristic

Total (n=88) Treatment naive

patients (n=54)

Patients with one
prior failure (n=13)

Patients with multiple
failures (n=21)

Age (mean = SD)
Gender (Female %)
BMI (mean = SD)

Smoking (%)

Alcohol consumption (%)

Family history of gastric

malignancy (%)

Concomitant history

Cardiovascular and

cerebrovascular diseases (%)

Respiratory diseases (%)
Chronic liver disease (%)
Chronic kidney disease (%)

Metabolic diseases (%)

Dizziness (%)

Other diseases not affecting vital

organs (%)

None (%)

Gastroscopy diagnosis

Nonatrophic gastritis (%)

Atrophic gastritis (%)

Peptic ulcer (%)

Reflux esophagitis (%)

Not available (%)

46.L =145 442147
63.6 57.4
23.2+3.8 22.7*x3.4
22.7 25.9

26.1 32.7

8.0 13.0

14.8 13.0

3.4 5.6

4.5 7.4

2.3 1.9

13.6 13.0

5.7 9.3

21.6 27.8

43.2 37.0

25.0 241

13.6 7.4

5.7 3.7

6.8 7.4

54.5 64.8

445*115 53.2x14.2
53.8 85.7
25.7* 4.4 23.1+3.8
15.4 19.0

15.4 9.5

0 0

15.4 19.0

0 0

0 0

7.7 0

15.4 23.8

7.7 0

23.1 9.5

46.2 66.7

38.5 19.0

15.4 28.6

0 14.3

0 14.3

46.2 333

BMI, body mass index; SD, standard deviation.

females. The mean age was 46.4 * 14.5years.
Three patients did not return for breath test and
one patient lacked compliance information. All
patients were either allergic to penicillin or had
difficulty in choosing antibiotics (previous fre-
quent exposure to amoxicillin, macrolides, qui-
nolones and metronidazole, or intolerance to
these drugs). Of all the patients, 54 were treat-
ment-naive, 13 had one prior failure, and 21
experienced multiple eradication failures.

Demographic and clinical data were presented in
Table 1.

H. pylori eradication rate

Among all the 88 eligible patients, 80 got H. pylort
successfully eradicated and 4 failed. Eradication
outcomes for three patients and compliance infor-
mation for one patient were not available. The
ITT eradication rate was 90.9% (80/88, 95% CI:
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Table 2. Details of patients with one prior treatment failure.

No. Gender Age BMI Smoking Alcohol Maedical Gastroscopy Regimen Other antibiotic Outcomes
history diagnosis used before exposure
1 Female 55 25.8 None None Chronic Non-atrophic RBAC Cephalosporins, Success
cholecystitis gastritis Levofloxacin,
Azithromycin,
Metronidazole
2 Female 55 36.7 None None Hyperlipidemia Non-atrophic RBAC Cephalosporins,  Fail
gastritis Fosfomycin
3 Female 44 25.4  None None None NA RBAC Multiple Success
antibiotics,
Details unknown
4 Female 54 22.3 None None Gallbladder NA RBAC Multiple Success
polyps, antibiotics,
Hypertension, Details unknown
Diabetes
mellitus,
Hyperlipidemia
5 Male 46 29.3 Yes None None Atrophic RBAC Metronidazole, Success
gastritis Clindamycin,
Fosfomycin
6 Female 47 29.0 None Yes Hypertension, Non-atrophic RBAC Multiple Success
Liver cyst gastritis antibiotics,
Details unknown
7 Male 43 27.6  None Yes Membranous Atrophic RBAC Norfloxacin, Success
nephropathy, gastritis Levofloxacin,
Hyperuricemia, Clindamycin,
hypertension Moxifloxacin
8 Male 25 24.2 None None None Unavailable Vonoprazan- Cephalosporins, Success
amoxicillin Roxithromycin,
dual therapy Azithromycin,
Fosfomycin
9 Male 36 21.7 None None Irritable bowel ~ Non-atrophic Clarithromycin Clindamycin, Success
disease gastritis containing Norfloxacin
triple regimen
10 Female 38 20.1  None None None Non-atrophic  Clarithromycin Cephalosporins, Success
gastritis containing Metronidazole,
regimen, Clindamycin,
details Norfloxacin,
unavailable Azithromycin
11 Female 26 21.3 None Yes None Unavailable Bismuth- Levofloxacin, Success
containing Norfloxacin
quadruple
therapy,
Details
unavailable
12 Male 65 23.8 None None Cataract Unavailable Unavailable Cephalosporins, Success
Roxithromycin,
Azithromycin,
Fosfomycin
13 Male 45 27.6  Yes None None Unavailable RBAC Metronidazole, Success

Clarithromycin,
Clindamycin,
Roxithromycin

BMI, body mass index; NA, not availabl

e; RBAC, quadruple therapy with rabeprazole, bismuth potassium citrate, amoxicillin, and clarithromycin.
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82.4-95.7), and the PP eradication rate was
95.2% (80/84, 95% CI: 87.6-98.5).

Of the 54 treatment-naive patients, 49 got
H. pylori successfully eradicated and 3 failed.
Two patients did not return for breath test. The
ITT eradication rate was 90.7% (49/54, 95% CI:
78.9-96.5), and the PP eradication rate was
94.2% (49/52, 95% CI. 83.1-98.5). All treat-
ment-naive patients were allergic to penicillin and
had previously used macrolides, quinolones, and
metronidazole. All three patients who failed erad-
ication took their medication as prescribed and
reported no side effects.

Among the 13 patients with one prior failure, 11
got H. pylori successfully eradicated and 1 failed.
Compliance information was not recorded for
one patient at the return visit. The I'TT eradica-
tion rate was 84.6% (11/13, 95% CI: 53.7-97.3),
and the PP eradication rate was 91.7% (11/12,
95% CI: 59.8-99.6). Of these patients, seven had
used bismuth quadruple therapy with amoxicillin
and clarithromycin, one had used standard triple
therapy, and one had used VA dual therapy, and
three failed to provide the detailed previous eradi-
cation regimen (Table 2). All patients either had
a history of frequent antibiotic use because of
chronic infectious diseases or were intolerant to
some commonly used antibiotics.

Among the 21 patients with previous multiple
failures, 20 got H. pylori successfully eradicated,
and 1 patient did not return for reexamination.
The I'TT eradication rate was 95.2% (20/21, 95%
CI: 74.1-99.8), and the PP eradication rate was
100% (20/20). They had previously experienced
two, three, four, or even as many as eight eradica-
tion failures. The most commonly used antibiot-
ics were amoxicillin (13 patients), clarithromycin
(13 patients), metronidazole (9 patients), levo-
floxacin (9 patients), furazolidone (4 patients),
tetracycline (2 patients), and moxifloxacin (1
patient), as shown in Table 3. There was no sta-
tistically significant difference in the ITT and PP
eradication rates among the overall, first-line, and
rescue treatment patients (Figure 1).

Compliance and adverse effects

Of the 88 patients, 84 (96.4%) had good compli-
ance. One treatment-naive patient discontinued
treatment on day 9 because of fatigue and fever,
but the patient was later confirmed to have

influenza A. Another treatment-naive patient
missed seven doses. One patient on rescue treat-
ment was discontinued on day 8 because of pru-
ritic rash, and the compliance information for
another patient was not available. H. pylori was
successfully eradicated in all four patients.

Adverse events (AEs) were reported in 20 patients
(20/88, 23.0%) during treatment. The most
common AE were nausea (8/88, 9.1%) and dizzi-
ness (5/88, 5.7%). Three patients reported acid
reflux, two reported headache, and one reported
loose stools. All of the above symptoms were
relieved spontaneously without drug discontinu-
ation. One patient (female) developed urinary
tract infection on day 12 of the treatment and
discontinued the medications. Three patients
who complained of poor appetite before treat-
ment reported significant improvement after tak-
ing the drugs.

Concomitant medications

Fourteen patients received concomitant medica-
tions during treatment. The most commonly used
drugs were antihypertensive agents (five patients),
followed by nonsteroidal anti-inflammatory drugs
(three patients), statins (three patients), aspirin
(two patients), levothyroxine (two patients), and
acarbose (one patient). All of the above patients
had got H. pylori successfully eradicated.

AEs were reported in four (4/14, 28.6%) patients
taking combination medications, including dizzi-
ness (two patients), nausea (one patient), and
acid reflux (one patient). There was no significant
difference in the incidence of AEs between
patients with and without concomitant medica-
tions (28.6% vs 22.9%, p=0.73).

Discussion

To our knowledge, this is the first study to
explore the efficacy and safety of VM dual ther-
apy as a first-line and rescue treatment for H.
pylori infection. The results revealed that the sim-
ple VM dual therapy achieved good eradication
rates in both naive and rescue patients. This regi-
men not only provided a new option for patients
with penicillin allergy, but also showed satisfac-
tory efficacy for patients who had difficulty in
choosing antibiotics, such as those with multiple
treatment failures or an unknown history of prior
antibiotic use.
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Figure 1. ITT and PP eradication rates of different patients.

ITT, overall intention to treat; PP, per-protocol.

In recent years, the effectiveness of conventional
treatment regimens has declined due to increased
resistance of H. pylori to antibiotics. Amoxicillin,
with a relatively low resistance rate, is one of the
most commonly used and effective antibiotics for
H. pylori eradication, but is not suitable for
patients with penicillin allergy or positive skin
test. It is noteworthy that the secondary resist-
ance rate of amoxicillin increases with the num-
ber of eradication courses.® For other commonly
used antibiotics, such as clarithromycin, metro-
nidazole, and levofloxacin, drug resistance is
more serious. Studies in China reported that the
primary resistance rates for these antibiotics were
as high as 50%-70%, whereas the secondary
resistance rates increased to 80%—-90% after one

treatment failure, and nearly 100% after two or
three treatment failures.® Resistance to tetracy-
cline and furazolidone is rare; however, the rela-
tively high incidence of AEs and low availability
limit their use. In our study, VM dual therapy
achieved a satisfactory eradication rate in both
first-line and rescue therapy. Remarkably, the
eradication rate was over 90% in patients with
one previous failure and over 95% in patients
with multiple failures. In the context of increas-
ing antibiotic resistance worldwide, VM dual
therapy may be a promising regimen that deserves
attention.

Minocycline is the second generation of semi-
synthetic tetracycline antibiotics and has been
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used for more than 30years. Tetracycline enters
bacteria through outer membrane protein chan-
nels, binds to the ribosome 30S subunit, and
inhibits bacterial protein synthesis.?! Minocycline
improves its affinity with ribosome 30S subunit
through D ring modification of carbon 7-9, and
acquires higher antibacterial activity.?? Previous
studies reported that the primary resistance rate
of H. pylori to minocycline was low,1%17 and that
the secondary resistance was rare.?3 Thus, eradi-
cating H. pylori with minocycline is less affected
by previous exposure to commonly used antibiot-
ics and does not require susceptibility testing.
However, previous studies showed that the eradi-
cation rate of triple therapy with semi-synthetic
tetracycline was not satisfactory. Minocycline-
based triple therapy could only achieve an eradi-
cation rate of less than 40%.2* Therefore,
minocycline has not been a commonly used drug
in H. pylori eradication for a long time. Recent
studies have indicated that the eradication rate of
quadruple therapy with minocycline is satisfac-
tory, not inferior to other control regimens, or
superior to regimens without tetracycline.2%25
However, like other quadruple therapies, minocy-
cline quadruple therapy is complex and has a rela-
tively high incidence of adverse effects, which
limits its application.

The poor efficacy of minocycline-containing tri-
ple therapy may be attributed to low stomach pH.
The bactericidal activity of many antibiotics is
closely related to pH. Sufficient acid suppression
helps achieve a higher eradication rate. The
Maastricht VI/Florence consensus report recom-
mends that H. pylori eradication requires strong
and sustained acid suppression to achieve a target
stomach pH >6 and holding time ratio (HTR) of
=75% throughout the day.?® To date, the bacte-
ricidal activity of minocycline under different pH
conditions has not been reported. However, an in
vitro experiment showed that MIC,, (the mini-
mum drug concentration that inhibits 90% bacte-
rial growth) of tetracycline against H. pylori was
0.5mg/L at pH 5.0, and decreased to 0.125mg/LL
at pH 6.0.1% Similar results were reported by
Njume et al. At pH 5.5, 6.0, and 7.5, MIC,, of
tetracycline against H. pylori was 0.5, 0.25, and
0.12mg/L, respectively.?” Based on these results,
it is reasonable to speculate that the bactericidal
activity of minocycline is pH dependent. However,
the acid-suppressing effect of PPIs is limited.
When taken at a standard dose twice daily, the
HTR of gastric pH =6 rarely reaches 40%-50%,28

which prevents minocycline from fully exerting its
antibacterial activity. Vonoprazan, a novel
P-CAB, has demonstrated potent and sustained
acid-suppression ability. It has been reported that
administration of vonoprazan 20mg twice daily
can achieve an HTR of gastric pH =6 up to
85%.2° This may be the pharmacological basis for
the satisfactory eradication rate of VM dual
therapy.

Minocycline has improved bioavailability and
lipophilicity compared with tetracycline, and its
absorption is not affected by food. After oral
administration, minocycline is almost completely
absorbed through the duodenum and upper jeju-
num, and is widely distributed in various tissues.3?
Minocycline is mainly metabolized by the liver
and only 4%-9% is excreted in urine, which
makes it well tolerated in patients with mild renal
insufficiency.3! The half-life of minocycline is 12—
18h, and its metabolites still have antibacterial
activity,3! so twice daily administration can main-
tain sufficient blood concentration and antibacte-
rial activity. In the VM dosing regimen,
minocycline can be taken together with vono-
prazan, which makes the treatment more conven-
ient and helps improve patient compliance.

Consideration of adverse effects is an essential
issue in H. pylori eradication. Minocycline has a
good safety record. Long-term administration at a
dosage of up to 200mg daily is generally safe and
well tolerated.?? The most common side effects of
minocycline are dizziness, nausea, hepatotoxicity,
and skin pigmentation.?* A meta-analysis?> indi-
cated that the total incidence of adverse effects in
quadruple therapy containing minocycline was
35.9%, which was similar to that without minocy-
cline. Another meta-analysis?* reported that
minocycline-containing regimen had a higher
incidence of nausea and dizziness, but the symp-
toms were mild and self-resolving. The total inci-
dence of AEs in this study was 23%. And in
accordance with previous studies,?* The most
common AEs in our study were also nausea and
dizziness, with a relatively low incidence (9.5%
and 5.7%). It was speculated that VM dual ther-
apy could simplify the eradication regimen and
thus reduce the adverse effects of bismuth and
other antibiotics.

There are several limitations in this study. First,
although our study presented promising results, it
cannot be generalized due to its retrospective
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nature, the specific patient population, and
the relatively small sample size. Well-designed
randomized controlled trial should be performed
to further validate the effectiveness in a broader
patient population. Second, a previous history of
antibiotic exposure was not comprehensively col-
lected in this study; therefore, it was not possible
to assess whether previous administration of tet-
racyclines affected the eradication outcomes.
Third, antibiotic susceptibility information was
not available in this study. In the future, well-
designed randomized controlled studies with a
large sample size and antibiotic susceptibility test
should be conducted to further evaluate the clini-
cal value of VM dual therapy.

Conclusion

Our retrospective study suggests that VM dual
therapy may achieve a good eradication rate with
a low incidence of adverse effects and high patient
adherence. The regimen is simple, friendly to
patients with penicillin allergy, may not require
antibiotic susceptibility testing and may be a
potential new protocol for both initial and rescue
treatment. Well-designed prospective rand-
omized controlled studies should be conducted to
further evaluate the efficacy and safety of VM
dual therapy in H. pylori eradication.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee
of Peking University First Hospital (Scientific
Research No. 2024-081). All enrolled patients
consented to receive VM therapy.

Consent for publication
All patients have given consent for their desensiti-
zation data to be published.

Author contributions

Xiaolei Wang: Conceptualization; Data cura-
tion; Formal analysis; Investigation; Methodology;
Writing — original draft; Writing — review &
editing.

Guigen Teng: Investigation.
Xinhong Dong: Investigation.
Yun Dai: Investigation; Supervision.

Weihong Wang: Conceptualization; Formal
analysis; Investigation; Project administration;

Writing — original draft; Writing — review &
editing.

Acknowledgements

We thank Yi Cao and Xiaotian Yang (Department
of Gastroenterology, Peking University First
Hospital, China) for their assistance with the
study.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this
article.

Competing interests
The authors declare that there is no conflict of
interest.

Availability of data and materials

All data relevant to this study is included in the
article. The original data had been uploaded as
“research data.” Other Further inquiries can be
directed to the corresponding author.

ORCID iDs

Xiaolei Wang https://orcid.org/0000-0002-
6568-2394

Yun Dai https://orcid.org/0000-0002-8854-
631X

Weihong Wang https://orcid.org/0000-0003-

4740-7388

Supplemental material
Supplemental material for this article is available
online.

References
1. Lee YC, Chiang TH, Chou CK, et al.
Association between Helicobacter pylori
eradication and gastric cancer incidence:
a systematic review and meta-analysis.
Gastroenterology 20165 150(5): 1113-1124.e5.

2. Zhou L, Lu H, Song Z, et al. 2022 Chinese
National Clinical Practice Guideline on
Helicobacter pylori eradication treatment. Chin
Med ¥ (Engl) 2022; 135(24): 2899-2910.

3. Blumenthal KG, Peter JG, Trubiano JA, et al.
Antibiotic allergy. Lancer 2019; 393(10167):
183-198.

4. LiSY, LiJ, Dong XH, et al. The effect of
previous eradication failure on antibiotic

journals.sagepub.com/home/tag

XWang, G Teng et al.


https://journals.sagepub.com/home/tag
https://orcid.org/0000-0002-6568-2394
https://orcid.org/0000-0002-6568-2394
https://orcid.org/0000-0002-8854-631X
https://orcid.org/0000-0002-8854-631X
https://orcid.org/0000-0003-4740-7388
https://orcid.org/0000-0003-4740-7388

THERAPEUTIC ADVANCES in

Gastroenterology Volume 17
resistance of Helicobacter pylori: a retrospective 16. Azzaya D, Gantuya B, Oyuntsetseg K, et al. High
study over 8 years in Beijing. Helicobacter 2021; antibiotic resistance of Helicobacter pylori and
26(4): e12804. its associated novel gene mutations among the

M lian P lation. Mz . 2020;
5. Rokkas T, Gisbert JP, Malfertheiner P, et al. ongoan Fopuiaton. fiwcroorgansms 9515
. . . 8(7): 1062.
Comparative effectiveness of multiple
different first-line treatment regimens for 17. Kouitcheu Mabeku LB, Eyoum Bille B, Tepap
Helicobacter pylori infection: a network meta- Zemnou C, et al. Broad spectrum resistance in
analysis. Gastroenterology 2021; 161(2): Helicobacter pylori isolated from gastric biopsies
495-507.e4. of patients with dyspepsia in Cameroon and
. . efflux-mediated multiresistance detection in
6. Ding SZ, Du YQ, Lu H, et al. Chinese MDR isolates. BMC Infect Dis 2019; 19(1): 880.
consensus report on family-based Helicobacter
pylori infection control and management (2021 18. Murakami K, Sato R, Okimoto T, et al.
Edition). Gur 2022; 71(2): 238-253. Effectiveness of minocycline-based triple therapy
L. for eradication of Helicobacter pylori infection. ¥
7. Gao G, Du 8Y, Fang L, et al. Eradication Gastroenterol Hepatol 2006; 21(1 Pt 2): 262-267.
treatment of Helicobacter pylori infection based
on molecular pathologic antibiotic resistance. 19. Huang Y, Chen ], Ding Z, et al. Minocycline
Infect Drug Resist 202035 13: 69-79. vs. tetracycline in bismuth-containing quadruple
th for Heli lori t t
8. Xie], PengJ, Liu D, et al. Treatment failure is crapy lor Hie 1c0bactfer py‘ori rescue tfea men
. . a multicentre, randomized controlled trial.
a key factor in the development of Helicobacter ¥ Gastroenterol 2023; 58(7): 633—641
pylori resistance. Helicobacter 20245 29(3): > ’ '
el3091. 20. von Elm E, Altman DG, Egger M, et al. The
St thening the R ti f Ob tional
9. Pagay S. Amoxicillin extended release tablet. rengihening the eporting o servationa
. . . Studies in Epidemiology (STROBE) statement:
Silver Spring: Center for Drug Evaluation and 1 . . .
R h. 2008 guidelines for reporting observational studies.
esearch, : Ann Intern Med 2007; 147(8): 573-571.

10. Otake K, .Sakural ¥, Nishida H, et. al. 21. Nguyen F, Starosta AL, Arenz S, et al.
Characteristics of the novel potassium— . o . .
competitive acid blocker vonoprazan fumarate Tetracycline antibiotics and resistance

hanisms. Biol Chem 2014; 395(5): 559-575.
(TAK-438). Adov Ther 2016; 33: 1140-1157. mechanisms. Biol Chem 2014; 395(5)
. L 22. Garrido-Mesa N, Z lo A and Gal .

11. Sakurai Y, Nishimura A, Kennedy G, et al. ?rn ° . es.a > £ATZUEI0 ar.l . .a vez ]

Safety, tolerability, pharmacokinetics, and Minocycline: far beyond an antibiotic. Br ¥
> ? y Ph /20135 169(2): 337-352.
pharmacodynamics of single rising TAK-438 anmaco ? 2
(Vonoprazan) doses in healthy male Japanese/ 23. Osato MS, Reddy SG, Piergies AA, et al.
non-Japanese subjects. Clin Transl Gastroenterol Comparative efficacy of new investigational
2015; 6: €94. agents against Helicobacter pylori. Aliment
. Ph [ Ther 2001; 15(4): 487-492.

12. Kanu JE and Soldera J. Treatment of Helicobacter armacos Lher s 15(4)
pylori with potassium competitive acid blockers: 24. ZhaoJ, Zou Y, Li K, et al. Doxycycline and
a systematic review and meta-analysis. World ¥ minocycline in Helicobacter pylori treatment: A
Gastroenterol 2024; 30(9): 1213-1223. systematic review and meta-analysis. Helicobacter

20215 26(5): e12839.

13. Zhou BG, Mei YZ, Jiang X, et al. Vonoprazan- 52605): ¢
amoxicillin dual therapy for Helicobacter pylori 25. Gao W, Zhu M, Yin Y, et al. Efficacy and
eradication: a systematic review and meta- safety of minocycline quadruple therapy for
analysis of randomized controlled trials. Saud: ¥ Helicobacter pylori eradication: a meta-analysis
Gastroenterol 2023; 29(6): 347-357. of RCTs. Helicobacter 2023; 28(6): e13022.

14. Cheng A, Sheng WH, Liou JM, et al. 26. Malfertheiner P, Megraud F, Rokkas T, et al.
Comparative in vitro antimicrobial susceptibility Management of Helicobacter pylori infection: the
and synergistic activity of antimicrobial Maastricht VI/Florence consensus report. Gut.
combinations against Helicobacter pylori isolates gutjnl-2022-327745.
in Tai . F M ol I I 2015;
in Taiwan. J Microbiol Immunol Infect 2015; 27. Njume C, Afolayan AJ and Ndip RN. An
48(1): 72-79. ; N .

overview of antimicrobial resistance and the
15. Nelson ML and Levy SB. The history of the future of medicinal plants in the treatment

tetracyclines. Ann N 'Y Acad Sci 20115 1241:
17-32.

of Helicobacter pylori infections. Afr ¥ Pharm
Pharmacol 2009; 3(13): 685-699.

journals.sagepub.com/home/tag


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

XWang, G Teng et al.

28.

29.

Shimatani T, Inoue M, Kuroiwa T, et al.
Acid-suppressive efficacy of a reduced

dosage of rabeprazole: comparison of 10 mg
twice daily rabeprazole with 20 mg twice daily
rabeprazole, 30 mg twice daily lansoprazole,
and 20 mg twice daily omeprazole by 24-hr

intragastric pH-metry. Dig Dis Sci 2005; 50(7):

1202-1206.

Kagami T and Furuta T. Letter: probing the
consequences of potent acid inhibition by

30.

31.

vonoprazan—authors’ reply. Aliment Pharmacol
Ther 20165 44(3): 305.

Klein NC and Cunha BA. Tetracyclines. Med
Clin North Am 1995; 79(4): 789-801.

Martins AM, Marto JM, Johnson JL, et al. A
review of systemic minocycline side effects and
topical minocycline as a safer alternative for
treating acne and rosacea. Antibiotics (Basel)
20215 10(7): 757.

Visit Sage journals online
journals.sagepub.com/
home/tag

S Sagejournals

journals.sagepub.com/home/tag


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

