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Abstract

Generally, the common etiology of gastritis infection with Helicobacter pylori (H. pylori) is incr-
easing. Vonoprazan inhibits the activity of H+/K+ ATPases, with greater effect than PPIs on
decreasing gastric acidity. This randomized controlled study was performed on two Egyptian patients
groups: G1: 160 patients treated with Vonoprazan, Levofloxacin and Amoxicillin for two weeks, and
G2: 160 pat-ients treated with Pantoprazole, Levofloxacin andAmoxicillin for two weeks. Testing
fecal H. pylori Ag for all patients was done 8 weeks later after the completion of treatment course.

The results showed that 136 of 160(85%) patients were negative for H. pylori Ag in G1 compared to
112/160(70%) patients in G2 with the In intention to treat (ITT) analysis and per-protocol (PP)
analysis, for eradication rates was in G1lgreater than in G2 (P = 0.004, 0.002), respectively.
Keywords: Vonoprazan, Proton pump inhibitors, Helicobacter pylori, Pantoprazole, Clarithromycin,
levofloxacin, Amoxicillin, fecal H. pylori Ag, Intention to treat, per-protocol, resistant strain.

Introduction

Helicobacter pylori is a risk factor for dev-
elopment of peptic ulcer disease, gastric ad-
enocarcinoma, and primary B cell lympho-
ma of stomach (Yang et al, 2009). H. pylori
infection is considered to be the primary
etiology of chronic gastritis with a carcinog-
enic effect on gastric mucosa (Maruyama et
al, 2017). Long-standing inflammations in
gastric mucosa led to peptic ulcers, atrophic
gastritis, mucosa-associated lymphoid tissue
lymphoma, other malignancies, and idiopat-
hic thrombocytopenic purpura (Kiyotoki et
al, 2020). For H. pylori diagnosed outside
the peptic ulcer disease context, most autho-
rities advocated eradication based on a 10%
lifetime risk of developing peptic ulcer dise-
ase and a two to three times higher incidence
of gastric adenocarcinoma (Chey et al,
2017). A major concern regarding long-term
PPI therapy has been the suggestion that pat-
ients infected by H. pylori were at increased
risk for the development of atrophic gastritis
during long-term therapy with PPIs (Moa-
yyedi et al, 2016), as H. pylori is a carcino-
genic agent (Tsugawa et al, 2012).

A triple therapy protocol with PPIs, Amo-
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xicillin (AMX), and Clarithromycin (CLR)
was the first approach to eradicate H. pylori,
commonly used (Gisbert and Calvet, 2011)
Also, PPI-based therapy of eradication rate
increased in the last decade, due to antibio-
tics decreased effectiveness and resistance
(Liou et al, 2016). To improve the antibioti-
cs efficacy for H. pylori-eradication, gastric
pH must be 6 to 7 (Sachs et al, 2011). But,
H. pylori eradication failure was secondary
to Clarithromycin resistance, and antibiotics
resistance of combined drugs more doses for
long treatment durations was indicated (Ki-
yotoki et al, 2020). Antimicrobial resistance
of H. pylori can be identifed by culture and
sensitivity, but presently, these tests aren't
readily accessible on a large scale (lerardi et
al, 2013). If a patient received a Clarithro-
mycin-containing regimen Levofloxacin sal-
vage regimens or Bismuth quadruple ther-
apy (BQT) as optimal management proced-
ures (Shaikh and Fallone, 2016). The optim-
al salvage treatment must be determined
based on localized antimicrobial resistance
patterns and previous usage of antibiotics. If
the individual has already had first-line
BQT, the most effective therapeutic proto-



cols that included either clarithromycin or
levofloxacin (Vaira and Vakil, 2001). The
Salvage treatment options included the fo-
llowing: BQT for a duration of 14 days; Le-
vofloxacin-triple therapy for a duration of 14
days; or a concomitant regimen duration of
10-14 days, but not to use with clarithromy-
cin triple regimen as a salvage treatment
(Chey et al, 2017)

Vonoprazan (VPZ) is a novel reversible
K-competitive blocker that effectively inhi-
bits acid secreation within gastric juice by
H+/K+ ATPase, with a potency 350 times
greater than that of Lansoprazole (LPZ), a
commonly used PP, in vitro studies causing
gastric juice stability and immediate action
(Echizen, 2015).

This study aimed to evaluate the efficiency
of Vonoprazan in eradication of Helicobac-
ter pylori of Clarithromycin®-resistant strain
in H. pylopri patients.

Patients and Methods

Study design: The enrolled cases were in-
patients and outpatient of Gastroenterology
Departments, Ain Shams University Hospi-
tals between October 2023 and April 2024.

Ethics approval: Trial registration FMA SU
R288/2023: Efficacy of vonoprazan in eradi-
cation of H. pylori resistant strain, NCTO
6414707, by Faculty of Medicine, Ain Sha-
ms University (FMASU R288/2023). Each
patient was given written concept after being
informed about the study aim.

This randomized controlled trial was cond-
ucted on 320 Egyptian cases with dyspepsia
due to H. pylori infection with Clarithromy-
cin-resistant strains and randomly divided
into two groups. G1 included 160 patients tr-
eated with Vonoprazan 20mg oral once/day,
Levofloxacin 500mg oral once/day & AMX
1g oral twice/day for two weeks. G2 includ-
ed 160 patients treated with Pantoprazole 40
mg oral twice/day, Levofloxacin 500mg oral
once/day and Amoxicillin (AMX) 1g oral
twice/day for two weeks.

Sample size was calculated by Med-Calc
software version 22.009 packages for the
biomedical study.
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Two-sided confidence level: 95%; power:
80% was in both groups with ratio 1:3. The
eradication rate of Vonoprazan versus PPI
among H. pylori cases was expected to be
91.5% versus 77.9% (Suzuki et al, 2015).
Sample size was 109 patients per group, but
to overcome the dropout rate, a total of 160
cases were in each group.

Inclusion criteria: All H. pylori cases su-
ffered from Clarithromycin-resistance prov-
ed by a persistent fecal H. pylori Ag positive
tests. All were followed up for 8 weeks post-
treatment by fecal H. pylori Ag, and comp-
liance failure or gastrointestinal bleeding.

Exclusion criteria: Drug allergy cases, with
gastroenterology malignancy, on immune tr-
eatment, with inflammatory bowel diseases,
malabsorption syndrome, and/or HIV ones.

Medical sheets were filled out on each.
They were subjected to full physical and cl-
inical assessments, and laboratory examinat-
ion for CBC, ALT, AST, Serum creatinin,
and fecal H. pylori Ag, and another stool sa-
mples were taken 8 weeks post-treatment to
evaluate H. pylori eradication and by a
pelvi-abdominal U/S was done.

Statistical analysis: Data were collected,
coded on computers, and analyzed by SPSS
Statis- tical Program for Analysis (USA,
Chicago, IBM Inc., IL). Numerical variables
were displayed as mean and standard devi-
ation. Categorical parameters were display-
ed as frequencies. A two-tailed P value <
0.05 was considered significant value.

Results

Patients were 200 males (62.5%), and 120
females (37.5%), distributed as 104 males
(65%) and 56 females (35%) with an avera-
ge age of 41.763+9.905 years in G1 and 96
males (60%) and 64 females (40%) with an
average age of 42.706+10.710 years in G2.
The missed were 8 instances in G1 and 12
instances in G2

Both groups as to CBC, liver enzymes,
and serum creatinine didn't show sig-nificant
variations. By correlating Hb levels with
H.pylori Ag, a significant correlation existed
among H. pylori Ag and Hb levels, with lo-



west Hb values in H.pylori Ag positive pat-
ients compared to higher H.pylori Ag values
in negative ones (P< 0.001). H. pylori Ag
results after therapy showed a significant
difference (P= 0.004).

The eradication rate using intention to tr-
eat analysis (ITT), full analysis study (FAS),

and per-protocol study (PP) showed that a
substantial variation existed among the both
groups as regard ITT and PP, with higher
rates of eradication in G1 versus G2 (P=
0.004 & 0.002 respec- tively).

Details were given in tables (1, 2, 3 & 4)
and figures (1, 2, & 3)

Table 1: Comparison between groups according to CBC (n= 320)

Variations Gl G2 T- test P-value
Range 9-16.4 8.5-16.3
Hb (gm./dD Mean +SD__| 12.813£2.082 | 12.4472.093 1.567 ] 0118
3 Range 178-442 149-449
PLTsx107emm o n=SD | 302.12£78.566 | 286.900:84.754 | 666 | 0097
WBCs Range 3.8-8.7 3.9-10.4
x10%/cmm Mean £SD 6.233+1.395 6.355+1.503 -0.756 0.450
Range 16-43 11-52
ASTIUL) Mean £SD | 29.319+7.561 | 30.875+9.314 “leal 7 0.102
Range 22-47 16-49
ALT(IUL) Mean £SD | 32.725+£7.230 | 33.575£7.946 -1.001 0.318
Range 0.5-1.3 0.6-1.4
S. Creat (mg/d) My cantSD [ 0.95820252 | 0.985:0.219 10420298
Table 2: Correlation between H. pylori Ag & Hb leves
Item H. p. Ag negative | H. p. Ag positive | T-Test
Mean+ SD Mean+ SD t P-value
Hb (gm/dl) | 12.930+2.009 11.4234+2.148 4.859 | <0.001*
*P<0.05
Table 3: Comparison between groups according to H. p. Ag post-treatment (n= 320)
H oo A Gl G2 Chi-Square
P A8 No. % No. % X2 P-value
Missed 8 5.00 12 7.50
Negative 136 85.00 | 112 70.00 10.815 0.004*
Positive 16 10.00 36 22.50
*P<0.05.
Table 4: Comparison between groups as to eradication rate analysis (95% C.I).
Gl G2 P-value
HPAg ITT PP ITT PP ITT PP
% 85 89.47 70 75.68 " «
95% C.1 (71-100) | (75-100) (58-84) (62-91) 0.004 0.002
*Signiﬁcant. ITT, Intention to treat. PP; Per-protocol
Discussion alated over time, leading to decline in effic-

Helicobacter pyloriis the most common
human bacterial infection globally, infecting
most of the world’s population. However,
antibiotic used for H. pylori eradication, the
recommended antibiotic type varies from
one to country according to H. pylori resista-
nce pattern, such as Egypt, may have differ-
ent patterns than others (Metwally et al,
2022). Hassanein et al. (2023) in Alexandria
added that swimmers must be aware of get-
ting different microbes as H. pylori, together
with Giardia spp., Blastocystis spp., or Cry-
ptosoridium spp., which can live together in
human body.

Clarithromycin resistance has notably esc-
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acy of frequently used combination of PPIs,
AMX, & CLR for H. pylori eradication (Fa-
llone et al, 2016). In Europe and the USA,
effectiveness of PPI-based triple treatment
decreased infection to fewer compared to
80%, and it is important to optimize anti-
microbial agents on H. pylori increases with
high gastric acidity. Optimal antibact- erial
action of some maintaining control over the
pH levels in the stomach might potentially
enhance the success eradicating rate of H.
pylori (Chey et al, 2022).

Sue et al. (2018) in Japan carried out pros-
pective randomized trial to evaluate the effi-
cacy of VPZ-based and PPI-based seven-day



triple therapy, using AMX and Sitafloxacin
as a 3" line medication, for H. pylori eradic-
ation after failures with CLR-based and
Metronidazole-based regimens. They used a
regimen contained VPZ 20mg or a combina-
tion of PPI & AMX 750mg & Sitafloxacin
100mg twice/ day for a week as measured
by VAS or PPI-AS. They reported that the
VPZ group had rates of eradication of 75.8%
(95% CI, 57.7-88.9%) for ITT and 83.3%
(95% CI, 65.3-94.4%) for PP as compared to
PPI group with rates of eradication of 53.3%
(95% CI, 34.3-71.7%) for ITT and 57.1%
(95% CI, 37.2-75.5%) for PP. They added
that in the VAS one, eradication rates were
higher compared to those in PPI-AS group
in the PP analysis (P= 0.043). Nevertheless,
the ITT analyses didn't show significant var-
iations (P=0.071).

Chey et al. (2022) in France carried out a
randomized clinical trial with extensive ana-
lysis of a multicenter discovered the H. pyl-
ori eradication rates by VPZ-triple therapy
were 80.8% (273/380), but with Lansopr-
azole triple therapy 68.5% (226/330). They
concluded that both vonoprazan-based regi-
mens were superior to proton pump inhibit-
or-based triple therapy in clarithromycin-re-
sistant strains and in all studied population.

Fallone ef al. (2019) in Canada mentioned
that increasing resistance to antibiotics glo-
baly has adverse effects on the standard the-
rapies effectiveness to eradicate H. pylori in-
fection, and reviewed guidelines developed
by expert groups in Europe, Canada, and the
United States for the H pylori treatment.
They concluded that the options under inve-
stigation included substituting vonoprazan
for proton pump inhibitors, adding probiot-
ics, and vaccine development. Narrow-spec-
trum antibiotics and new therapeutic targets
must be identified based on genomic, prote-
omic, with H. pylori metabolomic analyses.
Islam et al. (2024) reported some patients
with coexistence of drug resistant- and sens-
itive-isolates (drug-heteroR/S-patients), and
that more than 60% of patients were drug-
heteroR/S to all four drugs, indicating exten-
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sive heterogeneity. They concluded that two
mutations in PBP1A, G591K and A480V, as
well as analyzed these in recombinants to
directly demonstrate their association with
AMX resistance.

Okubo et al. (2020) in Japan reported that
clarithromycin (CAM)-resistant H. pylori
was prevalent in one-third of patients in the
Tokyo metropolitan area. They added Vono-
prazan (VPZ)-based triple therapy was hig-
hly effective and well-tolerated irrespective
of CAM susceptibility. Thus, it could be a
valuable first-line treatment regimen for H.
pyvlori infection. Liu et al. (2024) in USA,
found that eradication rate of vonoprazan-
based bismuth-containing quadruple thera-
py (VBQT) was highest above 90% follow-
ed by vonoprazan-amoxicillin-clarithromyc-
in (VAC) & vonoprazan-amoxicillin (VA).
VA was as effective as VAC and superior to
PPI-based therapies with favora-ble safety,
highlighting the potential of VA therapy as a
promising alternative to traditional PPI-bas-
ed therapies. The VPZ-based triple or quad-
ruple therapies was more effective than PPI-
based therapies. They concluded that more
studies are needed to establish optimal treat-
ment regimen mainly in western countries.

Ju et al. (2024) in China found that a low-
dose amoxicillin (VLA) therapy showed co-
mparable efficacy and safety to VHA one,
along with regional differences.

In the present study, Pantoprazole 40mg
oral twice daily as a part of triple therapy
with 8 missed or dropped-out cases in Gl
and 12 missed cases in G2 due to non-com-
pliance with treatment and incomplete foll-
ow-up, eradication rate was higher in VPZ-
based therapy versus PPI-based one by ITT
analysis (85% vs. 70% P= 0.004; 95% CI
71-100 versus 58-84%) and in PP analysis
(89.47 versus 75.68% P. = 0.002; 95% CI
75-100 versus 62-91 %).

In this study, a substantial correlation was
among H. pylori Ag and Hb levels, showed
low Hb values in H. pylori Ag positive pati-
ents and higher values were in H. pylori Ag
negative ones (P<0.001) needed more study.
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Efficacy of VPZ, given orally 20mg at a
daily dose in combined with antibiotics as a
triple treatment, surpassed PPI when combi-
ned with antibiotics for eradicating H. pylori
resistant strains.

Vonoprazan combined with antibiotics ga-
ve a higher eradication rate than PPIs.
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Recommendation

H. pylori infections must be treated with at

least two different antibiotics at once
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Explanation of figures
Fig. 1; Samples distribution according to sex in G1 (n= 160) and G2 (n= 160).

Fig. 2: Comparison between groups according to ages in years (n= 320)

Fig. 3: Flow chart of among participants, ITT; Intention to treat. PP; Per-Protocol.
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