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ABSTRACT

Background: Helicobacter pylori infection remains one of the most prevalent chronic bacterial infections
worldwide and is a major etiological factor in chronic gastritis, peptic ulcer disease, mucosa-associated lymphoid
tissue lymphoma, and gastric cancer. Increasing antimicrobial resistance has significantly reduced the effectiveness
of conventional eradication regimens, necessitating the development of evidence-based treatment strategies that
optimize therapeutic outcomes while minimizing treatment failure. Aim: This review aimed to summarize recent
evidence regarding the efficacy, safety, and clinical application of current Helicobacter pylori eradication therapies,
with particular emphasis on first-line, second-line, rescue, and adjunctive treatment approaches. Methods: A
narrative review of contemporary clinical studies randomized controlled trials, systematic reviews, meta-analyses,
and international consensus guidelines was conducted. Evidence related to triple therapy, nonbismuth and bismuth-
based quadruple therapies, fluoroquinolone-containing regimens, antimicrobial resistance, acid suppression,
probiotic supplementation, recurrence, and rescue treatment strategies was critically synthesized. Results:
Conventional clarithromycin-based triple therapy demonstrated variable eradication rates ranging from 49% to
100%, whereas nonbismuth concomitant and sequential therapies generally achieved eradication rates exceeding
88%. Bismuth-containing regimens and levofloxacin-based therapies showed favorable efficacy as second-line and
rescue treatments. Antimicrobial resistance, particularly to clarithromycin, metronidazole, and levofloxacin,
emerged as the principal determinant of treatment failure. Conclusion: Contemporary management of Helicobacter
pylori infection requires individualized, evidence-based treatment guided by regional antimicrobial resistance
patterns and previous antibiotic exposure. Optimized multidrug regimens, appropriate acid suppression, and
susceptibility-guided rescue therapy remain essential for maximizing eradication success and reducing disease-
related complications.

KEYWORDS: Helicobacter pylori; eradication therapy; triple therapy; quadruple therapy; antimicrobial
resistance; proton pump inhibitors; probiotics; fluoroquinolones; bismuth therapy; evidence-based care.

Consensus  Guidelines on  Helicobacter

INTRODUCTION

Helicobacter pylori eradication continues to represent a
major focus of contemporary gastroenterology research
because of its substantial impact on reducing the global
burden of gastrointestinal diseases and their associated
complications. Over the past year, numerous high-quality
studies have expanded current knowledge regarding
optimal eradication strategies, treatment efficacy,
antimicrobial resistance, and adjunctive therapeutic
approaches. Among the most influential developments
has been the publication of the updated European

pylori
management, commonly referred to as the

Maastricht/Florence Consensus Report, which provides
comprehensive, evidence-based recommendations for the
diagnosis and treatment of H. pylori infection and serves
as an important reference for clinical practice
worldwide.™! Recent investigations have primarily
focused on evaluating the effectiveness of conventional
standard triple therapy, which has historically been
considered the cornerstone of first-line treatment.
However, declining eradication rates associated with
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increasing antimicrobial resistance have prompted
extensive research into alternative therapeutic strategies.
Consequently, considerable attention has been directed
toward the development and assessment of optimized
triple therapy regimens and non-bismuth quadruple
therapies as potential first-line treatment options capable
of achieving superior eradication outcomes. These
therapeutic approaches have demonstrated encouraging
clinical results in several patient populations and have
contributed to the refinement of contemporary treatment
recommendations.™!  Another significant area of
advancement has involved the ongoing surveillance of
antibiotic resistance patterns, which remain one of the
principal determinants of treatment failure. Increasing
resistance to commonly prescribed antimicrobial agents
has emphasized the importance of tailoring eradication
regimens according to regional susceptibility profiles and
previous antibiotic exposure. In response to these
challenges, investigators have explored a variety of
rescue therapies for patients experiencing unsuccessful
initial eradication. Particular emphasis has been placed
on the evaluation of newer fluoroquinolone-based
regimens, which have shown promising efficacy as
salvage treatments in carefully selected patients. These
developments have enhanced clinicians' ability to
manage refractory H. pylori infections while addressing
the growing challenge of antimicrobial resistance.™

Substantial progress has also been achieved in
optimizing gastric acid suppression, a fundamental
component of successful eradication therapy. Improved
acid inhibition enhances antibiotic stability and activity
within the gastric environment, thereby increasing
bacterial eradication rates. Simultaneously, growing
interest has emerged regarding adjunctive therapeutic
interventions, particularly the wuse of probiotics.
Numerous clinical investigations have examined the role
of probiotic supplementation in improving treatment
tolerability, reducing antibiotic-associated adverse
effects, and potentially enhancing eradication success.
The expanding body of evidence supporting these
adjunctive therapies reflects an evolving, multifaceted
approach to H. pylori management that extends beyond
antimicrobial therapy alone.!  Despite continuing
challenges related to antimicrobial resistance and
treatment optimization, there is broad consensus that
successful eradication of Helicobacter pylori remains an
essential clinical objective because of its proven role in
preventing both benign and malignant gastrointestinal
diseases. Effective eradication substantially reduces the
incidence and recurrence of dyspepsia, peptic ulcer
disease, and gastric malignancies, thereby improving
long-term patient outcomes and reducing healthcare
utilization. Notably, one important investigation
evaluated the effect of H. pylori eradication on recurrent
bleeding among patients with peptic ulcer disease and
demonstrated an almost complete absence of ulcer
rebleeding following successful eradication. These
findings indicate that long-term maintenance antiulcer or
antisecretory therapy is generally unnecessary once

complete eradication has been achieved, highlighting the
profound clinical benefits of definitive treatment and
reinforcing the importance of achieving successful
eradication during the initial course of therapy.?

Triple Therapy

Standard triple therapy consisting of a proton pump
inhibitor (PPI), amoxicillin, and clarithromycin has long
been established as the conventional first-line treatment
for Helicobacter pylori infection and remains one of the
most  frequently prescribed eradication regimens
worldwide. The rationale for this therapeutic
combination lies in the synergistic action of potent
gastric acid suppression provided by the PPI, which
enhances antibiotic stability and bacterial susceptibility,
together with the bactericidal effects of amoxicillin and
clarithromycin. For many years, this regimen achieved
consistently high eradication rates and was considered
the standard against which emerging therapeutic
strategies were evaluated. Nevertheless, accumulating
evidence has demonstrated substantial geographical
variation in treatment success, largely attributable to
increasing antimicrobial resistance, differences in patient
adherence, genetic variations affecting drug metabolism,
and regional prescribing practices. Several large-scale
investigations conducted in East Asia have demonstrated
that clarithromycin-based triple therapy continues to
provide favorable clinical outcomes in regions where
clarithromycin resistance remains relatively low. Long-
term studies from Korea reported sustained eradication
rates ranging between 85% and 90% over the preceding
decade, supporting the continued effectiveness of this
regimen in appropriately selected populations.F4
Comparable findings were reported in Singapore, where
standard triple therapy maintained similarly high cure
rates and continued to represent an effective first-line
treatment option.®”)  Furthermore, an investigation
conducted in Thailand produced particularly encouraging
results by utilizing a 14-day regimen incorporating high-
dose proton pump inhibitor therapy together with long-
acting clarithromycin. This optimized treatment protocol
achieved a remarkable eradication rate of 100%,
suggesting that extending treatment duration and
optimizing acid suppression may significantly enhance
therapeutic  efficacy under favorable resistance
conditions.™

In contrast, several studies conducted across Europe,
Asia, and Latin America have documented considerably
lower eradication rates with conventional clarithromycin-
based triple therapy, raising concerns regarding its
continued suitability as a universal first-line regimen.
Investigations from Spain reported eradication rates that
were substantially below the desired clinical threshold,
reflecting the growing challenge osed by
clarithromycin-resistant H. pylori strains."® Similar
findings were observed in studies from India, México,
Greece, and Japan, where treatment success ranged from
only 49% to 78%, values that fall well below the
internationally accepted target eradication rate of at least
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90% for first-line therapy.**? These findings emphasize

the importance of adapting treatment strategies according
to regional antimicrobial susceptibility patterns rather
than relying on a standardized therapeutic approach. The
optimal duration of triple therapy has also been the
subject of clinical investigation. Although extending
treatment duration has frequently been associated with
improved  eradication  rates, evidence remains
inconsistent across different populations. A study
conducted in Kenya compared seven-day and fourteen-
day clarithromycin-based triple therapy regimens and
found no statistically significant difference in eradication
outcomes between the two treatment durations,
suggesting that factors other than treatment length,
including bacterial resistance and patient adherence, may
exert a greater influence on therapeutic success in certain
clinical settings.™®! These observations highlight the need
for individualized treatment selection based on local
epidemiological data and patient-specific considerations.
Researchers have also explored pharmacological
adjuncts capable of enhancing eradication success. An
innovative study conducted in Israel evaluated the
addition of simvastatin, a lipid-lowering medication with
recognized anti-inflammatory and immunomodulatory
properties, to conventional clarithromycin-based triple
therapy. The findings demonstrated a significant
improvement in eradication outcomes, with intention-to-
treat analysis revealing successful eradication in 86% of
patients receiving simvastatin compared with only 69%
among those receiving placebo.™ These results suggest
that adjunctive therapies targeting host inflammatory
responses may represent a promising strategy for
improving treatment efficacy, although additional large-
scale randomized controlled trials are required before
routine clinical implementation can be recommended.

Increasing global resistance to clarithromycin has
stimulated renewed interest in alternative triple therapy
regimens incorporating metronidazole instead of
clarithromycin. This therapeutic substitution has become
particularly relevant in regions where clarithromycin
resistance has compromised the effectiveness of
conventional therapy. A Spanish study involving 136
patients evaluated a ten-day regimen consisting of a
proton pump inhibitor, amoxicillin, and metronidazole
combined with high-dose esomeprazole and reported an
encouraging eradication rate of 82.4%, indicating that
optimized metronidazole-based therapy may serve as an
effective first-line alternative in selected populations.!*®
Similar observations were reported in Japan, where
investigators  compared  clarithromycin-based and
metronidazole-based seven-day triple therapy regimens.
Intention-to-treat analysis demonstrated significantly
higher eradication rates with the metronidazole-
containing regimen, achieving 96.4% compared with
only 74.5% for clarithromycin-based therapy.®
Furthermore, another Japanese study evaluating
metronidazole-containing second-line therapy among
patients previously treated with metronidazole-based
triple therapy reported eradication rates exceeding 90%,

reinforcing the effectiveness of carefully selected salvage
treatment strategies.'”! However, the clinical success of
metronidazole-based therapy is likewise influenced by
regional resistance patterns. A study conducted in Tunisia
failed to reproduce the favorable outcomes observed
elsewhere because metronidazole resistance reached
approximately 60%, substantially reducing treatment
effectiveness and highlighting the critical importance of
local antimicrobial surveillance when selecting
eradication regimens.'® These findings underscore that
no single therapeutic protocol is universally applicable,
and treatment recommendations must remain adaptable
to evolving resistance profiles. Additional efforts to
improve eradication success have included the evaluation
of alternative antimicrobial agents. A recent Italian study
investigated a ten-day regimen consisting of a proton
pump inhibitor, the macrolide antibiotic miocamycin,
and tinidazole. This novel combination achieved an
eradication rate of 86%, representing a substantial
improvement over the previously reported 57% cure rate
associated with conventional triple therapy in the same
clinical setting.™® These findings illustrate the ongoing
evolution of triple therapy and demonstrate that
optimizing antibiotic selection according to local
resistance patterns remains essential for maintaining high
eradication rates and improving long-term clinical
outcomes in patients with Helicobacter pylori infection.

Nonbismuth Quadruple Therapies

Nonbismuth quadruple therapies have emerged as highly
effective alternatives to conventional triple therapy for
the eradication of Helicobacter pylori, particularly in
regions  experiencing  increasing  resistance to
clarithromycin  and other commonly prescribed
antibiotics. The declining effectiveness of standard triple
therapy has prompted the development of multidrug
treatment strategies designed to overcome antimicrobial
resistance while maximizing eradication success. Among
these approaches, sequential therapy, concomitant
therapy, and hybrid therapy have received considerable
attention because of their ability to achieve higher
eradication rates across diverse patient populations.
These regimens represent important advances in the
management of H. pylori infection and have been
incorporated into several contemporary international
treatment guidelines. Sequential therapy has remained
one of the most extensively investigated nonbismuth
treatment strategies. This regimen typically consists of an
initial five-day course of a proton pump inhibitor (PPI)
combined with amoxicillin, followed by an additional
five days of therapy consisting of a PPI together with
clarithromycin and metronidazole. The theoretical
advantage of this approach lies in the initial
administration of amoxicillin, which weakens the
bacterial cell wall and reduces bacterial load, thereby
enhancing the subsequent effectiveness of the additional
antibiotics. Numerous clinical studies conducted
worldwide have demonstrated that sequential therapy
generally provides superior eradication rates compared
with conventional triple therapy, although its efficacy
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varies considerably according to regional antimicrobial
resistance patterns and patient characteristics. One of the
most influential randomized multicenter studies
evaluating sequential therapy was conducted in Taiwan,
where clarithromycin resistance remains relatively low at
approximately 9%. This high-quality investigation
compared a 14-day sequential regimen with both a 10-
day sequential regimen and a conventional 14-day
clarithromycin-based triple therapy. The eradication rates
achieved were 90.7%, 87.0%, and 82.3%, respectively,
clearly demonstrating the superior efficacy of the
extended sequential treatment protocol.”?  Similar
favorable outcomes have been reported in other
countries, including Italy, where eradication rates
reached 92.5%, and Morocco, where sequential therapy
achieved a cure rate of 84.5%, further supporting its
effectiveness as a first-line therapeutic option in selected
populations.?+#4

Despite these encouraging findings, the effectiveness of
sequential therapy has not been universally consistent.
Several investigations conducted in Iran, India, Korea,
and China have reported considerably lower eradication
rates ranging from approximately 75.9% to 82.0%,
indicating that the success of this regimen is highly
dependent upon regional antibiotic resistance patterns,
bacterial genetic variability, treatment adherence, and
host-related factors.®?*?®! These variations highlight the
limitations of adopting a single treatment strategy across
different geographic regions and emphasize the need for
individualized therapeutic recommendations based on
local epidemiological surveillance.  Nevertheless,
comprehensive systematic reviews evaluating sequential
therapy have consistently concluded that this regimen
remains significantly more effective than conventional
standard triple therapy, confirming its value as an
important  therapeutic  alternative for H. pylori
eradication.’?”?®! Concomitant therapy, also referred to as
nonbismuth quadruple therapy, has subsequently gained
considerable popularity because of its simplified
treatment schedule and favorable clinical outcomes.
Unlike sequential therapy, concomitant therapy
administers all three antibiotics simultaneously in
combination with a proton pump inhibitor for a treatment
duration of approximately 10 to 14 days. This simplified
regimen reduces the complexity associated with
changing medications during treatment, thereby
improving patient understanding, facilitating medication
adherence, and potentially enhancing overall eradication
success. Clinical investigations evaluating concomitant
therapy have reported highly encouraging eradication
rates across diverse populations. A study conducted in
Spain demonstrated that this therapeutic approach
maintained excellent effectiveness even among patients
infected with clarithromycin-resistant H. pylori strains,
achieving eradication rates approaching 90%.%
Similarly, research performed in Thailand reported an
impressive cure rate of 96% following a 10-day
concomitant  therapy regimen, highlighting the
substantial efficacy of this multidrug approach.*”

Additional comparative studies from Greece, Korea, and
Japan consistently demonstrated the superiority of
concomitant therapy over standard triple therapy.
Reported eradication rates reached 90.5% compared with
73.8% in Greece, 91.4% compared with 86.1% in Korea,
and 94.9% compared with only 68.3% in Japan, clearly
illustrating the improved therapeutic outcomes associated
with concomitant treatment. -

Direct comparisons between sequential therapy and
concomitant therapy have also provided valuable insights
into their relative effectiveness. Two independent studies
found that both treatment strategies achieved comparable
eradication rates, although concomitant therapy
demonstrated a consistent trend toward superior clinical
outcomes. Reported eradication rates ranged from 80.8%
versus 75.6% in one study and 88.1% versus 80.0% in
another, favoring concomitant therapy in both
comparisons.®** Furthermore, an updated systematic
review including 2,070 patients from 19 clinical studies
confirmed an overall mean eradication rate of
approximately 88% with concomitant therapy. This
comprehensive analysis demonstrated that concomitant
therapy is not only more effective than conventional
triple therapy but also possesses an acceptable safety
profile, reinforcing its role as a preferred first-line
treatment option in many clinical settings.®®! An
additional advancement in nonbismuth quadruple therapy
has been the development of hybrid therapy, which
combines key elements of both sequential and
concomitant treatment protocols. Hybrid therapy consists
of a standard 14-day sequential regimen in which
amoxicillin is continued throughout the entire treatment
period rather than being discontinued after the initial
phase. Consequently, patients receive concomitant
administration of amoxicillin together with the remaining
antibiotics during the final seven days of therapy. This
modification aims to maximize bacterial eradication by
maintaining continuous inhibition of bacterial cell wall
synthesis while simultaneously exposing the organism to
multiple antimicrobial agents during the latter phase of
treatment. Clinical evidence supporting hybrid therapy
has been encouraging. A study conducted in Iran
demonstrated significantly higher eradication rates with
hybrid therapy compared with conventional sequential
therapy, achieving success rates of 89.5% and 76.7%,
respectively, thereby indicating that prolonged
amoxicillin administration may contribute to improved
therapeutic efficacy.”® Further innovation has also been
demonstrated through the development of novel
concomitant regimens. Investigators from Australia
evaluated a unique combination consisting of a proton
pump inhibitor, amoxicillin, rifabutin, and ciprofloxacin,
achieving an impressive eradication rate of 95.2%.
Among patients with penicillin allergy, amoxicillin was
successfully replaced with bismuth without significantly
compromising treatment efficacy, resulting in an
eradication rate of 94.2%.5 These findings illustrate the
continuing evolution of nonbismuth quadruple therapies
and emphasize the importance of developing flexible,
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evidence-based treatment strategies capable of
addressing the growing global challenge of antibiotic-
resistant Helicobacter pylori infection.

Bismuth-Based Therapy

Bismuth-based therapy remains an important component
of Helicobacter pylori eradication strategies, particularly
in regions where resistance to clarithromycin and
metronidazole has significantly reduced the effectiveness
of conventional treatment regimens. The unique
antimicrobial activity of bismuth compounds, combined
with their protective effects on the gastric mucosa, has
contributed to their continued clinical value in both first-
line and rescue treatment protocols. Bismuth-containing
regimens are especially recommended for patients with
previous treatment failure, those living in areas with high
antibiotic resistance, or individuals who cannot receive
clarithromycin-based therapy. Recent  clinical
investigations have continued to evaluate the efficacy of
various  bismuth-containing  regimens,  treatment
durations, and alternative therapeutic combinations in an
effort to optimize eradication outcomes. Among first-line
treatment approaches, a pilot study conducted among
Hispanic patients in the United States demonstrated
exceptionally favorable outcomes with a classical 14-day
bismuth-based quadruple therapy. Per-protocol analysis
revealed an eradication rate of 97.1%, highlighting the
remarkable effectiveness of prolonged bismuth-
containing treatment in this patient population.?*
However, the study also demonstrated that shortening the
duration of therapy to ten days or less resulted in a
significant decline in eradication success, emphasizing
the critical importance of adequate treatment duration for
achieving optimal clinical outcomes. These findings
support current recommendations favoring extended
treatment courses to maximize bacterial eradication and
reduce the likelihood of therapeutic failure. Alternative
bismuth-containing treatment strategies have also shown
encouraging results. A study conducted in Turkey
evaluated a modified 14-day bismuth-based sequential
therapy and reported an eradication rate of 81%
according to intention-to-treat analysis.®® Although this
success rate was lower than that observed in the
American pilot study, it nevertheless demonstrated that
modified sequential regimens incorporating bismuth
remain effective therapeutic options, particularly in
populations affected by increasing antimicrobial
resistance. Such findings further reinforce the versatility
of bismuth-containing therapies and their adaptability to
different clinical settings.

Researchers  have  also  explored  alternative
gastroprotective agents capable of replacing bismuth in
eradication protocols. Ecabet sodium, an antiulcer
medication with mucosal protective properties, has been
investigated as a potential substitute in regions where
bismuth availability may be limited. A study conducted
in an area of China characterized by high levels of
antibiotic resistance compared ecabet sodium-based
therapy with conventional bismuth-containing treatment.

The results demonstrated nearly identical eradication
rates, with intention-to-treat analyses showing cure rates
of 68.4% for ecabet sodium and 68.0% for bismuth-
based therapy.®” Although these eradication rates were
relatively modest, the findings suggest that ecabet
sodium may represent a potential alternative in selected
circumstances, although further research is needed to
establish its role within  standard treatment
recommendations. Bismuth-containing regimens have
also demonstrated considerable value as second-line or
rescue  therapies following unsuccessful initial
eradication. A Korean study evaluating different
treatment durations found eradication rates of 83.5% for
a one-week course and 87.7% for a two-week course of
bismuth-based therapy, indicating that prolonged
treatment may provide modest improvements in
eradication success among patients requiring salvage
therapy.®® Similarly, a study from Taiwan assessed
bismuth-containing  regimens incorporating  either
levofloxacin or metronidazole and reported comparable
eradication rates of 78.9% and 79.7%, respectively,
suggesting that both antibiotics may be effectively
combined with bismuth in rescue treatment protocols.k!
Additionally, investigators in Iran evaluated a second-
line bismuth-containing regimen combined with
furazolidone and achieved an eradication rate of 80.6%,
further expanding the range of potential therapeutic
options available for managing treatment-resistant H.
pylori infection.!%

Studies Including Fluoroquinolones

Fluoroquinolone-based therapies have emerged as
important alternatives in the treatment of Helicobacter
pylori infection, particularly in response to the growing
prevalence of resistance to clarithromycin and
metronidazole. Among the fluoroquinolones,
levofloxacin has received the greatest attention because
of its broad-spectrum antimicrobial activity and its
versatility in various eradication regimens. It has been
investigated extensively as a component of first-line and
second-line therapies and has been incorporated into
triple, sequential, and concomitant treatment protocols.
Although its overall effectiveness has been encouraging,
treatment success remains highly dependent on local
antimicrobial resistance patterns, treatment duration, and
the susceptibility of H. pylori strains to fluoroquinolone
antibiotics. Several clinical studies have evaluated
levofloxacin-containing triple therapy as a first-line
treatment option. Investigations conducted in China and
India demonstrated eradication rates of 85.5% and
78.1%, respectively, using seven-day treatment regimens,
indicating that short-course levofloxacin-based therapy
can provide satisfactory clinical outcomes in selected
populations.®*! Likewise, a study from Spain reported
an eradication rate of 82.8% following a ten-day
levofloxacin-containing triple regimen.*? Despite these
favorable results, both the Chinese and Spanish studies
found no statistically significant differences between
conventional clarithromycin-based triple therapy and
levofloxacin-based triple therapy, suggesting that the

www.ejpmrcom | Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal | 303




Al-Mutairi.

European Journal of Pharmaceutical and Medical Research

latter may serve as an effective alternative rather than a
clearly superior first-line option.”®**? These findings
indicate that treatment selection should be guided
primarily by regional resistance profiles and individual
patient characteristics rather than by expectations of
universally improved efficacy.

Levofloxacin has also been evaluated as a component of
sequential and concomitant treatment strategies. A ten-
day sequential regimen incorporating levofloxacin
achieved an eradication rate of 82.8%, demonstrating its
potential as an alternative multidrug approach for H.
pylori management.”® Furthermore, an Italian study
compared a five-day concomitant regimen with a ten-day
sequential regimen and found nearly identical eradication
rates of 92.2% and 93.3%, respectively.[*’! Importantly,
the shorter concomitant regimen was associated with
substantially lower treatment costs while maintaining
equivalent clinical efficacy. These findings suggest that
carefully designed fluoroguinolone-containing multidrug
regimens may improve treatment efficiency, enhance
patient adherence through shorter therapy duration, and
reduce healthcare expenditures without compromising
eradication success. The role of levofloxacin has been
particularly well established in second-line or rescue
therapy following failure of initial eradication treatment.
A long-term study from Spain demonstrated stable
eradication rates of 73.8% with levofloxacin-based triple
therapy over a five-year period, indicating sustained
effectiveness despite evolving treatment practices.[*!
Similar results were observed in Taiwan, where a one-
week levofloxacin-containing triple regimen achieved an
eradication rate of 78.1%, compared with 75.0% for a
tetracycline-based regimen, suggesting comparable
efficacy between these alternative rescue strategies.[*’
These findings support the continued use of
levofloxacin-containing therapy as an important option
for patients who fail conventional first-line treatment.
Treatment duration has also been shown to influence the
effectiveness of levofloxacin-based regimens. A Chinese
investigation reported that extending triple therapy to
fourteen days increased eradication rates to 86.3%,
demonstrating the potential benefit of prolonged
antibiotic exposure.*® However, the same study
identified a high prevalence of levofloxacin resistance,
affecting approximately 32% of patients. This resistance
had a profound impact on treatment success, with
eradication rates reaching 92% among patients harboring
levofloxacin-susceptible strains but declining
dramatically to only 33% in those infected with resistant
organisms.*®  These  findings emphasize  that
antimicrobial susceptibility remains one of the strongest
determinants of therapeutic success and highlight the
importance of susceptibility-guided treatment whenever
feasible.

Evidence from systematic reviews has further supported
the role of levofloxacin in rescue therapy. A meta-
analysis comparing levofloxacin-based triple therapy
with conventional quadruple therapy for second-line

eradication demonstrated superior outcomes with the
levofloxacin-containing regimen, reporting eradication
rates of 76.5% compared with 67.4% for quadruple
therapy™’  These results reinforce the value of
levofloxacin as an effective salvage treatment and
support its inclusion in evidence-based clinical
guidelines for patients with persistent H. pylori infection.
Beyond levofloxacin, other fluoroquinolone antibiotics
have also been investigated as components of eradication
therapy. An Italian study demonstrated that adding
bismuth to a ten-day moxifloxacin-based triple regimen
significantly improved eradication rates from 77% to
92%, illustrating the beneficial synergistic effect of
combining bismuth with fluoroquinolone-containing
therapy.l®! Similarly, investigators in China reported that
incorporating furazolidone into a levofloxacin-based
triple regimen increased eradication success from 67% to
86%, suggesting that carefully selected combination
therapies may enhance bacterial eradication in areas with
challenging  resistance  profiles.*?  Additionally,
laboratory investigations conducted in Taiwan evaluated
the antimicrobial activity of gemifloxacin, a newer
fluoroquinolone, and found that it demonstrated greater
in vitro activity against H. pylori than levofloxacin, with
the potential to overcome certain forms of quinolone
resistance.’”  Although these  findings  remain
preliminary, they suggest that newer fluoroquinolones
may provide promising therapeutic alternatives as
antimicrobial resistance continues to evolve.

Second-Line Therapy and Rescue Therapy

The management of persistent Helicobacter pylori
infection following unsuccessful initial treatment
remains a significant clinical challenge because repeated
treatment failure increases the risk of chronic gastritis,
peptic ulcer disease, gastric mucosal atrophy, and gastric
malignancy. Consequently, evidence-based selection of
second-line and rescue therapies has become an essential
component of modern H. pylori management. The
primary objective of second-line treatment is to achieve
successful bacterial eradication while minimizing the
likelihood of further antimicrobial resistance. This goal
requires careful consideration of the antibiotics
previously administered, regional resistance patterns,
patient adherence, and individual clinical characteristics.
Current treatment recommendations emphasize that
repeating the same first-line regimen should generally be
avoided because previously exposed bacteria are more
likely to have developed resistance to one or more
antimicrobial agents. Instead, second-line therapy should
include at least one antibiotic that has not been used
during the initial treatment course. This strategy reduces
the probability of persistent resistance and improves the
likelihood of successful eradication. Several therapeutic
approaches have demonstrated acceptable efficacy as
second-line treatment options, including quinolone-based
regimens, bismuth-containing quadruple therapies, and
other multidrug combinations. The choice among these
regimens largely depends on the composition of the
initial treatment and the anticipated resistance profile of
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the infecting H. pylori strain. The updated Maastricht IV
Consensus Guidelines recommend that patients whose
initial treatment consisted of a proton pump inhibitor
(PPI) combined with clarithromycin should receive
either a bismuth-containing quadruple regimen or a
levofloxacin-containing triple therapy as second-line
treatment.) These recommendations are supported by
extensive clinical evidence demonstrating that both
therapeutic strategies achieve satisfactory eradication
rates while avoiding repeated exposure to clarithromycin.
By introducing antibiotics with different mechanisms of
action, these regimens improve bacterial susceptibility
and reduce the likelihood of persistent infection. The
individualized selection of second-line therapy therefore
represents an important principle in contemporary
evidence-based management of H. pylori infection.

When both first-line and second-line treatments fail,
patients require rescue therapy, often referred to as third-
line treatment. Rescue therapy is particularly challenging
because repeated exposure to antibiotics substantially
increases the probability of multidrug-resistant H. pylori
strains. Current European guidelines recommend that
third-line treatment should ideally be guided by
antimicrobial susceptibility testing performed on gastric
biopsy specimens obtained during upper gastrointestinal
endoscopy.™ Culture-based susceptibility testing enables
clinicians to identify the most effective antimicrobial
agents for each individual patient and avoids the
unnecessary use of ineffective antibiotics. This
personalized approach has gained increasing recognition
as an important strategy for maximizing eradication
success while promoting responsible antimicrobial
stewardship.  Several recent investigations have
demonstrated the clinical value of susceptibility-guided
rescue therapy. A study conducted in China evaluated
four different bismuth-based quadruple regimens
containing various combinations of amoxicillin,
tetracycline, furazolidone, and metronidazole. Despite
previous treatment failures and the presence of
metronidazole resistance, all four regimens achieved

eradication rates exceeding 90%, highlighting the
effectiveness  of  carefully  selected  multidrug
combinations in difficult-to-treat patients.® Similar

success was reported in Taiwan, where individualized

treatment regimens were selected according to
antimicrobial  resistance  profiles determined by
polymerase chain reaction (PCR) genotyping.

Eradication rates reached 78.9% among patients
receiving clarithromycin-based sequential therapy, 92.2%
for those treated with levofloxacin-based sequential
therapy, and 71.4% for patients receiving tetracycline-
containing regimens.® These findings demonstrate that
molecular  diagnostic  techniques can facilitate
personalized treatment selection and substantially
improve clinical outcomes.

Further evidence supporting culture-guided therapy has
been provided by investigators in Italy. Using culture-
based antimicrobial susceptibility testing to guide rescue

treatment, eradication rates reached 90% with
levofloxacin-containing triple therapy and 88.6% with
rifabutin-based  triple  therapy, confirming the
effectiveness of individualized therapeutic strategies for
patients with refractory H. pylori infection.l*
Interestingly, another investigation suggested that an
empirically selected third-line regimen achieved an
exceptionally high eradication rate of 99.5%, indicating
that carefully designed empirical treatment protocols
may also produce excellent clinical outcomes in selected
settings where susceptibility testing is unavailable."
Nevertheless, susceptibility-guided therapy remains the
preferred approach whenever feasible because it
minimizes unnecessary antibiotic exposure and supports
antimicrobial stewardship. A variety of additional rescue
regimens have also been investigated for patients with
repeated eradication failure. In China, a third-line
combination of levofloxacin and rifaximin achieved
successful eradication in approximately 65% of patients
who had previously failed both standard triple therapy
and bismuth-containing quadruple therapy.® Korean
investigators compared rifabutin-based triple therapy
with levofloxacin-containing treatment and found
superior eradication rates with the rifabutin regimen,
achieving 71.4% compared with 57.1%, respectively™®!
Similar outcomes were observed in Italy, where third-line
levofloxacin-based therapy achieved eradication in
67.2% of patients, while a ciprofloxacin-containing triple
regimen combined with a proton pump inhibitor and
metronidazole resulted in a 65% cure rate.””*® These
studies demonstrate that multiple antimicrobial
combinations remain available for patients requiring
advanced rescue therapy, although treatment success
generally declines following repeated eradication
failures. The development of newer fluoroquinolones has
also expanded the therapeutic options available for
refractory infection. Two studies conducted in Japan
evaluated sitafloxacin, a next-generation fluoroquinolone
with enhanced antimicrobial activity against resistant H.
pylori strains. A pilot investigation demonstrated an
eradication rate of 75% with sitafloxacin-based triple
therapy.®¥ Subsequently, a multicenter clinical trial
reported  that  sitafloxacin-containing  treatment
significantly outperformed levofloxacin-based therapy,
achieving eradication rates of 70% compared with only
43.1%, respectively.® These findings suggest that newer
antimicrobial agents may offer improved effectiveness
against resistant organisms and represent promising
alternatives for difficult-to-treat infections.

Alternative treatment strategies have also been explored
for selected patient populations. A Japanese study
demonstrated that high-dose dual therapy consisting of a
proton pump inhibitor and amoxicillin administered for
fourteen days achieved an eradication rate of 63%, with
particularly favorable outcomes observed among patients
with lower pretreatment urea breath test values,
suggesting a smaller bacterial burden.® Although the
overall success rate was lower than that reported for
multidrug rescue regimens, this simplified approach may
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be suitable for carefully selected patients in whom
minimizing antibiotic exposure is desirable. For patients
experiencing multiple treatment failures, fourth-line
therapy may become necessary. Rifabutin has been
investigated as a fourth-line therapeutic agent in several
European studies. Investigations conducted in Italy and
Spain, including the largest reported series involving 100
patients, demonstrated eradication rates of approximately
50% with rifabutin-containing regimens.®* Although
these success rates are lower than those achieved with
earlier treatment lines, rifabutin remains an important
option for highly refractory Helicobacter pylori infection
when alternative therapies have been exhausted. Overall,
current  evidence  supports an individualized,
susceptibility-guided approach to second-line and rescue
therapy, emphasizing the importance of antibiotic
stewardship, regional resistance surveillance, and
personalized treatment selection to maximize eradication
success and improve long-term clinical outcomes.

Antimicrobial Resistance, Acid Inhibition, Probiotics,
and Recurrence

Antimicrobial resistance remains one of the greatest
challenges to the successful eradication of Helicobacter
pylori. A large multicenter European study reported
resistance rates of 17.5% for clarithromycin, 14.1% for
levofloxacin, and 34.9% for metronidazole, while
resistance to amoxicillin, tetracycline, and rifabutin
remained extremely low. The study also demonstrated a
significant association between outpatient antibiotic
consumption and the development of bacterial resistance,
emphasizing the importance of  antimicrobial
stewardship.[® Resistance rates were even higher in
Asia. In China, resistance reached 21.5% for
clarithromycin, 95.4% for metronidazole, and 20.6% for
levofloxacin, with more than one-quarter of patients
exhibiting multidrug resistance.®™ Similarly, Korea
reported increasing resistance to amoxicillin (14.9%),
clarithromycin (23.7%), and levofloxacin (28.1%)
compared with previous years.”® In contrast, a study
from Senegal found no resistance to amoxicillin or
tetracycline and only 1% resistance to clarithromycin,
although metronidazole resistance remained very high at
85%.1°1 Advances in acid suppression have also
contributed to improved eradication strategies. A pilot
study demonstrated that the histamine H,-receptor
antagonist  latifudine  achieved eradication rates
comparable to proton pump inhibitor (PPI)-based therapy
while reducing treatment costs.l®® Although twice-daily
PPl administration remains the standard approach,
esomeprazole administered once daily demonstrated
superior efficacy compared with pantoprazole in a

Taiwanese study.®™ Furthermore, a meta-analysis
confirmed that second-generation PPIls, particularly
esomeprazole and rabeprazole, achieved higher

eradication rates than first-generation PPIs, supporting
their preferential use in eradication regimens.

The use of probiotics as adjunctive therapy has attracted
considerable attention because of their potential to

enhance eradication success and reduce treatment-related
adverse effects. Several studies demonstrated significant
improvements in eradication rates when probiotics,
particularly Lactobacillus species, were combined with
standard antibiotic therapy. Chinese investigators
reported that supplementation with Lactobacillus
acidophilus increased eradication rates from 61.5% to
81.6%Y, while a randomized trial in Iranian children
found that probiotic supplementation improved
eradication from 69% to 90%.['7  Likewise,
supplementation with Lactobacillus reuteri improved
both treatment efficacy and tolerability during second-
line levofloxacin-based therapy.™ However, other
studies from Iran, Italy, and Brazil failed to demonstrate
significant improvements in eradication rates despite
consistently reporting reductions in antibiotic-associated
adverse events such as diarrhea and nausea, which
contributed to better treatment adherence.™* "
Experimental evidence also suggested that certain
probiotic strains may directly suppress H. pylori growth
and reduce gastric inflammation even without concurrent
antibiotic therapy.®? Overall, a meta-analysis of ten
clinical trials demonstrated that probiotic
supplementation significantly increased eradication
success while substantially reducing treatment-related
side effects, supporting its role as a valuable adjunct to
standard therapy.® Recurrence of H. pylori infection
remains an important concern following successful
eradication. A multicenter study conducted in Latin
America reported a recurrence rate of 11.5%, which was
higher than previously documented. Recurrence was
significantly associated with geographic location, poor
adherence to the initial treatment regimen, and the
presence of children within the household, suggesting
that both behavioral and environmental factors contribute
to reinfection and highlighting the importance of patient
education and adherence to prescribed therapy.©®?

CONCLUSION

Successful eradication of Helicobacter pylori remains a
fundamental objective in preventing peptic ulcer disease,
gastric malignancy, and other infection-related
complications. Current evidence demonstrates that the
effectiveness of eradication therapy depends largely on
regional antimicrobial resistance patterns, appropriate
antibiotic selection, adequate acid suppression, and
patient adherence. Conventional triple therapy is no
longer universally reliable, whereas nonbismuth and
bismuth-containing quadruple regimens provide superior
outcomes in many settings. Fluoroquinolone-based and
susceptibility-guided rescue therapies offer valuable
options following treatment failure. Adjunctive probiotic
supplementation may improve treatment tolerance and,
in selected patients, enhance eradication success. Future
management should emphasize personalized, evidence-
based therapeutic strategies supported by continuous
surveillance of antimicrobial resistance to optimize long-
term clinical outcomes.

www.ejpmrcom | Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal | 306




Al-Mutairi. European Journal of Pharmaceutical and Medical Research
REFERENCES first-line Helicobacter pylori eradication: a
1. Malfertheiner P, Megraud F, O'Morain CA, Atherton randomized study in Japan. World J Gastrointest

10.

11.

12.

J,Axon AT, Bazzoli F, et al. Management
of Helicobacter  pylori infection-the ~ Maastricht
IV/Florence Consensus Report. Gut., 2012; 61: 646—
64.

Gisbert JP, Calvet X, Cosme A, Almela P, Feu
F,Bory F, etal. Long-term follow-up of 1,000
patients cured of Helicobacter pylori infection
following an episode of peptic ulcer bleeding. Am J
Gastroenterol, 2012; 107: 1197-204.

Yoon JH,Baik GH, Sohn KM, Kim DY, Kim
YS, Suk KT, etal. Trends in the eradication rates
of Helicobacter  pylori infection  for  eleven
years. World J Gastroenterol, 2012; 18: 6628-34.
Kim SY, Lee SW, Hyun JJ, Jung SW, Koo JS, Yim
HJ, etal. Comparative study of Helicobacter
pylori eradication rates with 5-day quadruple
“concomitant” therapy and 7-day standard triple
therapy. J Clin Gastroenterol, 2013; 47: 21-4.

Ang TL, Wang L, Ang D, Chiam P, Fock KM, Teo
EK. Is there still a role for empiric first-line triple
therapy using proton pump inhibitor, amoxicillin and
clarithromycin for Helicobacter pylori infection in
Singapore? Results of a time trend analysis. J Dig
Dis, 2013; 14: 100-4.

Prasertpetmanee S, Mahachai V, Vilaichone
RK. Improved efficacy of proton pump inhibitor —
Amoxicillin - —  Clarithromycin triple therapy
for Helicobacter ~ pylori eradication  in  low
Clarithromycin resistance areas or for tailored
therapy. Helicobacter, 2013; 18(4): 270-3.

Gisbert JP, McNicholl AG. Maintenance
of Helicobacter pylori eradication rates with triple

therapy  over 12 years in a  Spanish
hospital. Helicobacter, 2012; 17: 160-1.
Cosme A, Montes M, Martos M, Gil I, Mendarte

U, Salicio Y, etal. Usefulness of antimicrobial
susceptibility in the eradication of Helicobacter
pylori. Clin Microbiol Infect, 2013; 19: 379-83.
Javid G, Zargar SA, Bhat K, Khan BA, Yatoo
GN, Gulzar GM, etal. Efficacy and safety of
sequential therapy versus standard triple therapy
in Helicobacter pylori eradication in Kashmir India:
a randomized comparative trial. Indian J
Gastroenterol, 2013; 32: 190-4.

Gonzélez-Huezo MS, Rojas-Sanchez A, Rosales-
Solis  AA, Miranda-Cordero RM, Hinojosa-Ruiz
A, Mejia-Garcia E, et al. Helicobacter
pylori eradication frequency with the conventional
triple therapy in adult patients at the Centro Médico
Issemym. Rev Gastroenterol Mex., 2012; 77: 114-8.
Georgopoulos S, Papastergiou 'V, Xirouchakis
E, Laoudi F, Lisgos P, Spiliadi C, et al. Nonbismuth
quadruple “concomitant” therapy versus standard
triple therapy, both of the duration of 10 days, for
first-line H. pylori eradication: a randomized trial. J
Clin Gastroenterol, 2013; 47: 228-32.

Yanai A, Sakamoto K, Akanuma M, Ogura
K, Maeda S. Non-bismuth quadruple therapy for

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pharmacol Ther., 2012; 3: 1-6.

Sokwala A, Shah MYV, Devani S, Yonga
G. Helicobacter pylori eradication: a randomised
comparative trial of 7-day versus 14-day triple
therapy. S Afr Med J., 2012; 102: 368-71.

Nseir W, Diab  H, Mahamid M, Abu-Elheja
O, Samara M, Abid A, etal. Randomised clinical
trial; simvastatin as adjuvant therapy improves
significantly  the Helicobacter  pylori eradication
rate—a placebo-controlled study. Aliment Pharmacol
Ther., 2012; 36: 231-8.

Sanchez-Delgado  J, Garcia-Iglesias P, Castro-
Ferndndez M, Bory F, Barenys M, Bujanda L,
et al. High-dose, ten-day esomeprazole, amoxicillin
and metronidazole triple therapy achieves
high Helicobacter pylori eradication rates. Aliment
Pharmacol Ther., 2012; 36: 190-6.

Nishizawa T, Suzuki H, Suzuki M, Takahashi
M, Hibi  T.Proton pump inhibitor-amoxicillin-
clarithromycin  versus proton pump inhibitor-
amoxicillin-metronidazole as first-line Helicobacter
pylori eradication therapy.J Clin Biochem Nutr,
2012; 51: 114-6.

Sugizaki K, Sakata Y, Arai T, Furuhata Y, linuma

N, Suzuki H A multicenter prospective
observational study of triple therapy with
rabeprazole, amoxicillin  and  metronidazole

for Helicobacter Med.,
2012; 51: 3103-8.

Loghmari H, Bdioui F, Bouhlel W, Melki W, Hellara
O, etal. Clarithromycin versus metronidazole in
first-line Helicobacter pylori eradication.
Prospective randomized study of 85 Tunisian
adults. Tunis Med., 2012; 90: 31-5.

Dore MP, Massidda M, Yilmaz O, Demiray-Gurbiz
E, Manca A, Bassotti G. Miocamycin-Containing
triple therapy
for H. pylori infection. Helicobacter, 2013; 18(4): 28
5-9.

Liou JM, Chen CC, Chen MJ, Chen CC, Chang
CY, Fang YJ, et al. Sequential versus triple therapy
for the first-line treatment of Helicobacter pylori: a

pyloriin  Japan. Intern

multicentre, open-label, randomised
trial. Lancet, 2013; 381: 205-13.

Manfredi M, Bizzarri B, de'Angelis
GL. Helicobacter pylori infection: sequential

therapy followed by levofloxacin-containing triple
therapy provides a good cumulative eradication
rate. Helicobacter, 2012; 17: 246-53.

Lahbabi M, Alaoui S, El Rhazi K, El Abkari
M, Nejjari C, Amarti A, etal. Sequential therapy
versus standard triple-drug therapy for Helicobacter
pylori eradication: result of the HPFEZ randomised
study. Clin Res Hepatol Gastroenterol, 2012. Nov
15. [Epub ahead of print]

Sardarian  H, Fakheri  H, Hosseini V, Taghvaei
T, Maleki 1, Mokhtare M. Comparison of hybrid and
sequential therapies for Helicobacter

www.ejpmrcom |

Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal |

307




Al-Mutairi.

European Journal of Pharmaceutical and Medical Research

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

pylori eradication in Iran: a prospective randomized
trial. Helicobacter, 2013; 18: 129-34.

Choi HS, Chun HJ, Park SH, Keum B, Seo YS, Kim
YS, et al. Comparison of sequential and 7-, 10-, 14-d
triple therapy for Helicobacter
pylori infection. World J
Gastroenterol, 2012; 18: 2377-82.

Chung JW,Jung YK, Kim YJ, Kwon KA, Kim
JH, Lee JJ, etal. Ten-day sequential versus triple
therapy for Helicobacter  pylori eradication: a
prospective,  open-label, randomized trial. J
Gastroenterol Hepatol, 2012; 27: 1675-80.

Qian J, Ye F, Zhang J, Yang YM, Tu HM, Jiang Q,
et al. Levofloxacin-containing triple and sequential
therapy or standard sequential therapy as the first
line treatment for Helicobacter pylori eradication in
China. Helicobacter 2012; 17: 478-85.

Zullo A, De Francesco V,Hassan C, Ridola
L, Repici A, Bruzzese V, et al. Modified sequential
therapy regimens for Helicobacter
pylori eradication: a systematic review. Dig Liver
Dis., 2013; 45: 18-22.

Zullo A, Hassan C, Ridola L, De Francesco V, Vaira
D. Standard triple and sequential therapies
for Helicobacter pylori eradication: an update. Eur J
Intern Med., 2013; 24: 16-9.

Molina-Infante J, Pazos-Pacheco C, Vinagre-
Rodriguez G, Perez-Gallardo B, Duefias-Sadornil
C, Hernandez-Alonso M, et al. Non-bismuth
quadruple (concomitant) therapy: empirical and
tailored efficacy versus standard triple therapy for
clarithromycin-susceptible Helicobacter pylori and
versus sequential therapy for clarithromycin-
resistant strains. Helicobacter, 2012; 17: 269-76.
Kongchayanun  C, Vilaichone  RK, Pornthisarn
B, Amornsawadwattana S, Mahachai V. Pilot studies
to identify the  optimum  duration  of
concomitant Helicobacter pylori eradication therapy
in Thailand. Helicobacter, 2012; 17: 282-5.

Lim JH, Lee DH, Choi C, Lee ST, Kim N, Jeong
SH, et al. Clinical outcomes of two-week sequential
and concomitant  therapies  for Helicobacter
pylori eradication: A randomized pilot
study. Helicobacter, 2013; 18: 180-6.

Huang YK,Wu MC,Wang SS,Kuo CH, Lee
YC, Chang LL, et al. Lansoprazole-based sequential

and concomitant  therapy for the  first-
line Helicobacter pylori eradication. J Dig
Dis., 2012; 13: 232-8.

Gisbert JP, Calvet X. Update on non-bismuth

quadruple (concomitant) therapy for eradication
of Helicobacter pylori. Clin Exp
Gastroenterol 2012; 5: 23-34.

Tay CY, Windsor HM, Thirriot F, Lu W, Conway
C, Perkins TT, Marshall BJ. Helicobacter
pylori eradication in Western Australia using novel
quadruple therapy combinations. Aliment Pharmacol
Ther., 2012; 36: 1076-83.

Salazar CO, Cardenas VM, Reddy RK, Dominguez
DC, Snyder LK, Graham DY. Greater than 95%

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

success with 14-day bismuth quadruple anti-
Helicobacter pylori therapy: a pilot study in US
Hispanics. Helicobacter, 2012; 17: 382-90.

Uygun A, Ozel AM, Sivri B, Polat Z, Geng¢ H, Sakin
YS, et al. Efficacy of a modified sequential therapy
including bismuth subcitrate as first-line therapy to
eradicate Helicobacter ~ pyloriin ~ a  Turkish
population. Helicobacter, 2012; 17: 486-90.

Liang J,Li J,Han Y, Xia J,Yang Y,Li W,
et al. Helicobacter pylori eradication with ecabet
sodium, omeprazole, amoxicillin, and
clarithromycin  versus  bismuth,  omeprazole,
amoxicillin, and clarithromycin quadruple therapy: a
randomized, open-label, phase v
trial. Helicobacter, 2012; 17: 458-65.

Yoon JH,Baik GH,Kim YS,Suk KT, Shin
WG, Kim KH, et al. Comparison of the eradication
rate between 1- and 2-week bismuth-containing
quadruple  rescue therapies  for Helicobacter
pylori eradication. Gut Liver, 2012; 6: 434-9.

Kuo CH, Hsu PI, Kuo FC, Wang SS, Hu HM, Liu
CJ, et al. Comparison of 10 day bismuth quadruple
therapy  with  high-dose = metronidazole or
levofloxacin for second-line Helicobacter
pylori therapy: a randomized controlled trial. J
Antimicrob Chemother, 2013; 68: 222-8.

Fakheri H, Bari Z, Sardarian H. A modified bismuth-
containing quadruple therapy including a short
course of furazolidone for Helicobacter
pylori eradication  after  sequential  therapy
failure. Helicobacter 2012; 17: 264-8.

Shah A, Javid G, Zargar SA, Teli F, Khan BA, Yattoo
GN, etal Safety and efficacy of 1-week
levofloxacin-based triple therapy in first-line

treatment for Helicobacter pylori-related peptic
ulcer disease in Kashmir, India. Indian J
Gastroenterol, 2013; 32: 32-6.
Cuadrado-Lavin A, Salcines-Caviedes
JR, Carrascosa MF, Dierssen-Sotos T, Cobo
M, Campos MR, etal. Levofloxacin  versus
clarithromycin in a 10 day triple therapy regimen for

first-line Helicobacter pylori eradication: a single-

blind randomized clinical trial. J Antimicrob
Chemother, 2012; 67: 2254-9.
Federico A, Nardone G, Gravina AG, lovene

MR, Miranda A, Compare D, et al. Efficacy of 5-day
levofloxacin-containing concomitant therapy in
eradication of Helicobacter
pylori infection. Gastroenterology, 2012; 143: 55—
61.

Gisbert  JP, Pérez-Aisa A, Bermejo  F, Castro-
Fernandez M, Almela P, Barrio J, et al. Second-line
therapy with levofloxacin after failure of treatment
to eradicate Helicobacter pylori infection: time
trends in a Spanish Multicenter Study of 1000
patients. J Clin Gastroenterol, 2013; 47: 130-5.
Chuah SK, Hsu PI, Chang KC, Chiu YC,Wu
KL, Chou YP, et al. Randomized comparison of two
non-bismuth-containing second-line rescue therapies

www.ejpmrcom |

Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal |

308




Al-Mutairi.

European Journal of Pharmaceutical and Medical Research

46.

47,

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

for Helicobacter

pylori. Helicobacter, 2012; 17: 216-23.

Chuah SK, Tai WC, Hsu PI, Wu DC, Wu KL, Kuo
CM, etal. The efficacy of second-line anti-
Helicobacter pylori therapy using an extended 14-
day levofloxacin/amoxicillin/proton-pump inhibitor
treatment-a pilot study. Helicobacter,
2012; 17: 374-81.

Di Caro S, Fini L, Daoud Y, Grizzi F, Gasbarrini
A, De Lorenzo A, et al. Levofloxacin/amoxicillin-
based schemes Vs. quadruple therapy
for Helicobacter pylori eradication in  second-
line. World J Gastroenterol, 2012; 18: 5669-78.
Ciccaglione  AF, Cellini L, Grossi L, Marzio
L. Quadruple therapy with moxifloxacin and
bismuth for first-line treatment of Helicobacter
pylori. World J Gastroenterol, 2012; 18: 4386—90.
Ma HJ, Wang JL. Quadruple therapy for eradication
of Helicobacter pylori. World J  Gastroenterol
2013; 19: 931-5.

Chang WL, Kao CY,Wu CT, Huang AH,Wu

JJ,Yang HB, etal. Gemifloxacin can partially
overcome quinolone resistance
of H. pylori with gyrA  mutation in  Taiwan.

Helicobacter, 2012; 17: 210-5.

Liang X, Xu X, Zheng Q, Zhang W, Sun Q, Liu W,
et al. Efficacy of bismuth-containing quadruple
therapies for clarithromycin-, metronidazole-, and
fluoroquinolone-resistant Helicobacter

pylori infections in a prospective study. Clin
Gastroenterol Hepatol, 2013; 11(7): 802—7. doi:pii:
S$1542-3565(13)00116-

X. 10.1016/j.cgh.2013.01.008.

Liou JM, Chen CC, Chang CY,Chen MJ, Fang
YJ, Lee JY, etal. Efficacy of genotypic resistance-
guided sequential therapy in the third-line treatment
of  refractory Helicobacter  pylori infection: a
multicentre clinical trial. J Antimicrob
Chemother, 2013; 68: 450-6.

Fiorini G, Vakil N, Zullo A, Saracino IM, Castelli
V, Ricci C, et al. Culture-based selection therapy for
patients who did not respond to previous treatment
for Helicobacter pylori infection. Clin Gastroenterol
Hepatol, 2013; 11(5): 507-10.

Roccarina D, Franceschi F, Zocco MA, Garcovich
M, Gasbarrini G, Gasbarrini A. Different Antibiotic
No Culture Eradicating (DANCE) strategy: an easy
way to manage H. pylori eradication. Dig Liver
Dis., 2012; 44: 889-92.

Yun SP, Seon HG, Ok CS, Yoo KH, Kang MK, Kim
WH, et al. Rifaximin plus levofloxacin-based rescue
regimen for the eradication of Helicobacter
pylori. Gut Liver, 2012; 6: 452-6.

Jeong MH, Chung JW, Lee SJ, Ha M, Jeong SH, Na
S, etal. Comparison of rifabutin- and levofloxacin-
based third-line rescue therapies for Helicobacter
pylori. Korean J Gastroenterol, 2012; 59: 401-6.

Tursi A, Picchio M, Elisei W. Efficacy and
tolerability of a third-line, levofloxacin-based, 10-
day sequential therapy in curing

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

resistant Helicobacter pylori infection. J
Gastrointestin Liver Dis., 2012; 21: 133-8.

Dore MP, Tadeu V,Are B, Mura |, Fanciulli
G, Massarelli G, etal. Efficacy of a ‘“Rescue”
ciprofloxacin-based  regimen  for  eradication
of Helicobacter pylori Infection after treatment
failures. Gastroenterol Res
Pract, 2012; 2012: 484591.

Hirata Y, Ohmae T, Yanai A, Sakitani K, Hayakawa
Y, Yoshida S, etal. Sitafloxacin  resistance
in Helicobacter pylori isolates and sitafloxacin-
based triple therapy as a third-line regimen in
Japan. Int J Antimicrob Agents, 2012; 39: 352-5.
Murakami K, Furuta T, Ando T, Nakajima T, Inui
Y, Oshima T, etal Multi-center randomized
controlled study to establish the standard third-line
regimen for Helicobacter pylori eradication in
Japan. J Gastroenterol 2013. [Epub ahead of print]
Nishizawa T, Suzuki H, Maekawa T, Harada
N, Toyokawa T, Kuwai T, etal. Dual therapy for
third-line Helicobacter pylori eradication and urea
breath test prediction. World J
Gastroenterol, 2012; 18: 2735-8.

D'Elios MM, Silvestri E, Emmi G, Barnini T, Prisco
D. Helicobacter pylori: usefulness of an empirical
fourth-line rifabutin-based regimen. Expert Rev
Gastroenterol Hepatol 2012; 6: 437-9.

Gisbert JP, Castro-Fernandez M, Perez-Aisa
A, Cosme A, Molina-Infante  J, Rodrigo L,
et al. Fourth-line rescue therapy with rifabutin in
patients with three Helicobacter pylori eradication
failures. Aliment Pharmacol Ther 2012; 35: 941-7.
Megraud F, Coenen S, Versporten A, Kist M, Lopez-
Brea M, Hirschl AM, et al. Helicobacter
pylori resistance to antibiotics in Europe and its
relationship to antibiotic
consumption. Gut, 2013; 62: 34-42.

Su P/ Li Y,Li H,Zhang J,Lin L,Wang Q,
et al. Antibiotic resistance of Helicobacter
pylori Isolated in the southeast coastal region of
China. Helicobacter, 2013; 11(4): 274-9.

Lee JW, Kim N, Kim JM, Nam RH, Chang H, Kim
JY, etal. Prevalence of primary and secondary
antimicrobial resistance of Helicobacter pylori in
Korea from 2003 through
2012. Helicobacter, 2012; 18: 206-14.

Seck A, Burucoa C, Dia D, Mbengue M, Onambele
M, Raymond J, etal. Primary antibiotic resistance
and associated mechanisms  in Helicobacter
pylori isolates from Senegalese patients. Ann Clin
Microbiol Antimicrob, 2013; 12: 3.

Kudo T, Fujinami H, Ando T, Nishikawa J, Ogawa
K, Hosokawa A, et al. Comparison of lafutidine and
rabeprazole in 7-day second-line amoxicillin- and
metronidazole-containing triple therapy
for Helicobacter pylori: a pilot study. Helicobacter,
2012; 17: 277-81.

Kuo FC, Chen YY, Wu MC, Weng BC, Lee YC, Hu
CT, etal. Comparison  between  single-dose
esomeprazole- and pantoprazole-based triple therapy

www.ejpmrcom |

Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal |

309



https://doi.org/10.1016/j.cgh.2013.01.008

Al-Mutairi.

European Journal of Pharmaceutical and Medical Research

70.

71.

72.

73.

74,

75.

76.

77.

78.

79.

80.

on the effectiveness for Helicobacter
pylori eradication in  Taiwanese  population.
Gastroenterol Res Pract, 2012; 2012: 674324.

McNicholl  AG, Linares PM, Nyssen OP, Calvet
X, Gisbert  JP. Meta-analysis: esomeprazole or
rabeprazole vs. first-generation pump inhibitors in
the treatment of Helicobacter pylori infection.
Aliment Pharmacol Ther., 2012; 36: 414-25.

Du YQ,Su T, Fan JG Lu YX, Zheng P, Li XH,
et al. Adjuvant probiotics improve the eradication

effect of triple therapy  for Helicobacter
pylori infection. World J Gastroenterol,
2012; 18: 6302-7.

Ahmad K, Fatemeh F, Mehri N, Maryam
S. Probiotics for the treatment of
pediatric Helicobacter pylori infection: a
randomized double blind clinical trial. Iran J

Pediatr, 2013; 23: 79-84.

Ojetti V, Bruno G, Ainora ME, Gigante G, Rizzo
G, Roccarina D, Gasbarrini A. Impact
of Lactobacillus reuteri supplementation on anti-
Helicobacter pylori levofloxacin-based second-line
therapy. Gastroenterol Res Pract, 2012; 2012:
740381.

Mirzaee V, Rezahosseini O. Randomized control
trial: comparison of triple therapy plus probiotic
yogurt vs. standard triple therapy on Helicobacter

pylori eradication. Iran Red Crescent Med J.,
2012; 14: 657-66.
Shavakhi A, Tabesh E, Yaghoutkar A, Hashemi

H, Tabesh F, Khodadoostan M, et al. The effects of
multistrain  probiotic compound on bismuth-
containing quadruple therapy for Helicobacter
pylori infection: a randomized placebo-controlled
triple-blind study. Helicobacter, 2013; 18(4): 280-4.
Tolone S, Pellino V, Vitaliti G, Lanzafame E, Tolone
C. Evaluation of Helicobacter pylori eradication in
pediatric patients by triple therapy plus lactoferrin
and probiotics compared to triple therapy alone. Ital
J Pediatr, 2012; 38: 63.

Efrati  C, Nicolini G, Cannaviello  C, O'Sed
NP, Valabrega S. Helicobacter pylori eradication:
sequential therapy and Lactobacillus
reuteri supplementation. World J  Gastroenterol,
2012; 18: 6250-4.

Manfredi M, Bizzarri B, Sacchero RI, Maccari
S, Calabrese L, Fabbian F, etal. Helicobacter

pylori infection in clinical practice: probiotics and a
combination of probiotics + lactoferrin improve
compliance, but not eradication, in sequential
therapy. Helicobacter, 2012; 17: 254-63.
Navarro-Rodriguez T, Silva FM, Barbuti RC, Mattar
R, Moraes-Filho JP, de Oliveira MN,
et al. Association of a probiotic to a Helicobacter
pylori eradication regimen does not increase efficacy
or decreases the adverse effects of the treatment: a
prospective, randomized, double-blind, placebo-
controlled study. BMC Gastroenterol, 2013; 13: 56.
Hsieh PS, Tsai YC, Chen YC, Teh SF, Ou CM, King
VA. Eradication of Helicobacter pylori infection by

81.

82.

the probiotic strains Lactobacillus johnsonii MH-68
and L. salivarius ssp. salicinius AP-32. Helicobacter,
2012; 17: 466-77.

Wang ZH, Gao QY, Fang JY. Meta-analysis of the
efficacy and safety of Lactobacillus-containing and
Bifidobacterium-containing  probiotic compound
preparation  in Helicobacter  pylori eradication
therapy. J Clin Gastroenterol, 2013; 47: 25-32.
Morgan DR, Torres J, Sexton R, Herrero R, Salazar-
Martinez  E, Greenberg ER, etal. Risk of
recurrent Helicobacter pylori infection 1 year after
initial eradication therapy in 7 Latin American
communities. JAMA, 2013; 309: 578-86.

www.ejpmrcom |

Vol 1, Issue 1, 2014. |

ISO 9001:2015 Certified Journal |

310




