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Abstract

Background & Aims. A levofloxacin-based triple
therapy and a rifabutin-based regimen are advised as second-
line and rescue therapies in the current Italian guidelines for
H. pylori eradication. However, no data are available for the
efficacy of these treatments in clinical practice. Methods.
A total of 86 consecutive patients who failed a standard,
first-line, triple therapy for H. pylori infection were treated
with a 10-day triple therapy including omeprazole 20 mg,
amoxycillin 1 g, and levofloxacin 250 mg or 500 mg, each
given twice daily. Eradication failure patients received a
10-day rescue therapy with omeprazole 20 mg, amoxycillin
1 g, and rifabutin 150 mg, each given twice daily. A further
therapeutic attempt was performed with a 14-day, high-dose
dual therapy (esomeprazole 40 mg and amoxicillin 1 g, each
thrice daily). Results. Following the second-line therapy,
H. pylori infection was cured in 76.4% (95% CI = 67.8-
85.0) and 79.5% (95% CI = 70.8-88.2) at intention-to-treat
(ITT) and per-protocol (PP) analysis, respectively. After the
rescue therapy, bacterial eradication was achieved in 84.6%
(95% CI = 65-100). Two patients with persistent infection
were successfully cured with the high-dose dual therapy.
Conclusion. The efficacy of levofloxacin-based second-line
therapy seems to be decreasing, whilst rescue therapy with
rifabutin would appear a valid third-line therapy, and a high-
dose dual therapy may be used as a further rescue therapy.
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Introduction

Helicobacter pylori infection is a widespread disease
causing a significant morbidity and mortality, thus requiring
an appropriate therapeutic approach [1, 2]. Indeed, such a
bacterium is recognised as an important factor involved
in non-ulcer dyspepsia, peptic ulcer disease, and gastric
MALT-lymphoma [2]. In addition, it is classified as a definite
carcinogenetic factor for gastric cancer development [3]. H.
pylori treatment still remains a challenge for physicians, no
current first-line therapies being able to cure the infection
in all treated patients. A triple therapy, comprising a
proton pump inhibitor, clarithromycin and amoxycillin or
metronidazole, is the first-line treatment suggested in the
International guidelines [4-7]. However, two very large
meta-analysis studies showed that standard 7-14 days triple
therapies fail to eradicate H. pylori infection in up to 20-
25% of patients [8, 9]. Therefore, several patients require
further treatment to cure the infection in clinical practice.
Both US and European guidelines suggest the use of a
quadruple therapy for these patients [4, 5], whilst a 10-day
levofloxacin-based triple therapy is endorsed by the Italian
guidelines [6]. Indeed, meta-analysis studies found higher
eradication rates following a levofloxacin-based therapy as
compared to the quadruple regimen [10, 11], high efficacy
of such a therapy being also observed as third-line regimen
[12, 13]. Nevertheless, some recent studies would suggest
that the efficacy of levofloxacin-based triple re-treatment is
decreasing [14—-16], most likely due to an increased primary
levofloxacin resistance [17]. In the event of therapy failure
after the second-line regimen, a rescue therapy should be
tailored according to the antibiotic susceptibility tested at
culture [5] or by empirically using a rifabutin-based triple
therapy [6]. However, data on the efficacy of a rifabutin-
based triple rescue therapy are still scanty and conflicting.

The present study aimed to assess in clinical practice the
efficacy of a second-line levofloxacin-based triple therapy
and that of a rifabutin-based rescue therapy for H. pylori
eradication, as suggested in the current Italian guidelines

[6].
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Methods

Patients

Consecutive outpatients who failed a standard, first-line,
triple therapy (proton pump inhibitor, clarithromycin and
amoxicillin) for H. pylori infection were invited to participate
in the present study. Consenting patients were enrolled if
>18 years old, irrespective of the initial endoscopic and
histological diagnosis (non-ulcer dyspepsia, peptic ulcer,
gastric MALT-lymphoma). Pregnant women, those with
known antibiotic allergy, and those with severe comorbidity
(hepatic impairment, kidney failure, etc.) were not enrolled.
Assessment of H. pylori infection was performed by using
a standard "3C urea breath test (UBT) at least 4 weeks
following therapy.

Therapies

As a second-line therapy, all patients received a 10-day
triple therapy with omeprazole 20 mg, amoxycillin 1 g, and
either levofloxacin 250 mg or 500 mg, each given twice daily.
Proton pump inhibitor was prescribed before breakfast and
dinner, whereas all antibiotics after these meals. Patients
who failed H. pylori eradication were invited to take a 10-
day rescue therapy with omeprazole 20 mg, amoxycillin
1 g, and rifabutin 150 mg, each given twice daily. A high-
dose, 14-day dual therapy with esomeprazole 40 mg and
amoxicillin, each thrice daily, was offered to those patients
who failed the rifabutin-based rescue therapy. Such a high-
dose dual therapy has been proven to be equally effective
as the rifabutin-based regimen as third-line therapy [18].
Patients were asked to return at the end of the treatment to
assess the compliance with therapy, and to estimate side-
effect incidence. Compliance was defined as consumption
of >90% of the prescribed drugs by personal interview at
the follow-up visit at the end of the therapy, and side-effects
were evaluated using a structured questionnaire. At the end
of the rescue therapy with rifabutin, a blood cells count was
performed in all patients. All patients gave their informed
consent to participate in each study phase.

Statistics

The eradication rates and their 95% confidence intervals
(CI) at both intention-to-treat (ITT) and per protocol (PP)
analyses were calculated for each treatment regimen. For
all other variables, Fisher’s exact test, and t-test were used
as appropriate, and p values less than 0.05 were considered
significant. The difference between the proportions
eradicated was estimated for each centre. Before pooling
these estimates, a Fisher’s exact test was applied to
investigate heterogeneity between the differences.

Results

Eradication rates

A total of 86 patients who failed a standard, first-line
triple therapy for H. pylori were recruited. Following the
second-line therapy, 1 patient stopped the treatment within
4 days due to side-effects, whilst 2 patients did not return

for UBT control. Therefore, the final PP population for the
second-line therapy consisted of 83 patients. Demographic
and clinical characteristics of these patients are provided
in Table I.

Table 1. Demographic and clinical characteristics of patients before
first-line therapy

Patients = 83
Age (mean+SD); years 56.4+11.8
Male/Female 39/44
Smoking 23
Family history of gastric cancer 6
Chronic NSAIDs use* 12
Duodenal ulcer 5
Gastric ulcer 3
Non-ulcer dyspepsia 74
MALT-lymphoma 1

*NSAIDs: non steroidal anti-inflammatory drugs.

Overall, H. pylori infection was cured in 66 cases,
accounting for an eradication rate of 76.4% (66 of 86; 95%
CI=67.8-85) and 79.5% (66 of 83; 95% CI =70.8-88.2) at
ITT and PP analysis, respectively. No significant differences
emerged at ITT analysis between patients who received
levofloxacin 500 mg or 250 mg twice daily, the cure rate
being 76.9% (30 of 39; 95% CI = 63.7-90.1) and 76.6%
(36 of 47; 95% CI = 64.5-88.7), respectively. Thirteen out
of 17 eradication failure patients accepted the rifabutin-
based rescue therapy (Table II), while 4 patients (all with
non-ulcer dyspepsia) refused any further therapy. H. pylori
eradication was achieved in 11 cases, accounting for an
eradication rate of 84.6% (95% CI = 65-100) at both ITT
and PP analysis. The remaining 2 patients who failed the
rifabutin-based therapy were successfully cured following
the high-dose, esomeprazole-amoxycillin dual therapy.
Overall, H. pylori eradication was achieved in all those
patients who accepted to follow the three therapy regimens
proposed successively.

Table II. Clinical characteristics of patients who took rifabutin-based
therapy.

Patients = 13

Age (mean+SD); years 58.3+16.9
Male/Female 6/7
Gastric ulcer 1
MALT-lymphoma 1
Family history of gastric cancer 2
Chronic NSAIDs use* 5
Non-ulcer dyspepsia 4

*NSAIDs: non steroidal anti-inflammatory drugs.

Compliance and side-effects

Compliance to the second-line, levofloxacin-based
therapy was good in all but one 77-year old male patient who
stopped treatment after 4 days due to tendinitis. Overall, 10
(12%) patients complained of side-effects, including mild
diarrhoea (4 cases), glossitis (2 cases), vaginal candidiasis
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(2 cases), and tendonitis (2 cases). All side-effects were
self-limiting, whilst vaginal candidiasis was cured with
specific therapy. Compliance to the rescue, rifabutin-based
therapy was good in all patients, and no patient interrupted
treatment. Overall, 2 (15.4%) patients complained of mild,
self-limiting diarrhoea. No significant modification in blood
cell count was observed at the end of therapy. Both patients
were cured following the high-dose dual therapy and no
side-effects were reported.

Discussion

Therapy for H. pylori infection still remains a challenge
for physicians, no single therapy regimen being able to cure
the infection in all treated patients [1]. Moreover, there is
evidence that the efficacy of standard, first-line therapies
is decreasing and, consequently, an increasing number of
patients require a second or even further therapies in clinical
practice. A quadruple regimen is currently advised in the
current European guidelines as a second-line therapy in
the eradication failure patients [5]. However, this is a quite
complex regimen requiring a high number of tablets with
possible compliance concerns. Moreover, bismuth salts
comprised in this therapy are no longer available in several
European countries, including Italy, due to possible toxic
effects [19]. In addition, two large meta-analyses found a
higher eradication rate of a levofloxacin-based triple second-
line therapy as compared to the quadruple regimen [10, 11].
Therefore, current Italian guidelines suggest the use of a 10-
day, levofloxacin-amoxycillin triple therapy [6]. The present
study found a 76.4% eradication rate following this treatment.
Surprisingly, such a success rate would appear no higher than
the 83.3% we achieved using the same regimen as third-line
regimen in 2003 [12], and similar to 72.6% we observed as
second-line regimen in 2007 [15]. Therefore, our data have
failed to confirm the 85— 90% eradication rate achieved in a
recent study following the same 10-day levofloxacin-based
regimen [16]. Of note, a cure rate as low as 69.9% has been
recently observed in Taiwan [ 14]. Most likely, the decreasing
efficacy of levofloxacin-based re-treatments depends on
the increasing levofloxacin resistance. Indeed, we recently
observed a primary levofloxacin resistance prevalence as
high as 19.1% in Italy, a prevalence rate even higher than
that regarding clarithromycin resistance (16.9%) [17].

A 10-day rifabutin-amoxycillin based triple therapy
is endorsed in the current Italian guideline as a rescue
therapy [6]. By using such a therapy, we achieved H. pylori
eradication in nearly 85% of patients, confirming data of
previous Italian and Australian studies [20, 21], whilst lower
success rates was observed in Spain and Ireland [22-24].
Of note, such a therapy regimen given for 7 days was
effective in 74% of eradication failure patients harbouring
both clarithromycin and metronidazole resistance [18].
This study also estimated a primary rifabutin resistance to a
value as low as 0.7% in Germany [18]. However, the onset
of myelotoxicity has been observed following rifabutin,
suggesting that a caution should be used in such therapeutic

approach [25]. In addition, rifabutin is an antimycobacterial
drug particularly useful for tuberculosis treatment in AIDS
patients, and it deserves a careful use in order to avoid
bacterial resistance.

To date, no therapy regimen has been established for
those patients who failed the rescue therapy. Bacterial
culture with antibiotic susceptibility testing would appear a
logical approach in these patients. However, the actual role
of bacterial culture in clinical practice has been questioned
[26]. Indeed, H. pylori is a fastidious bacterium to be isolated
in culture, and the presence of bacterial resistance to different
antibiotics following two or more failed therapies is highly
predictable without culture. In addition, the sensitivity in
vitro towards a certain antibiotic does not accurately predict
the efficacy in vivo. Although conflicting data on its use as
first-line therapy have been reported [27, 28], a high-dose
(omeprazole 40 mg and amoxicillin 1 g thrice daily) has been
recently proposed as a rescue therapy. Indeed, a crossover
study found that such a therapy regimen was effective in
80% of 10 patients who already failed a rifabutin-based
rescue therapy [18]. In the present study, this high-dose dual
therapy was effective in both treated patients. Further studies
are required to assess if such a therapeutic regimen could be
used as a rescue therapy instead of the more potentially toxic
rifabutin-based regimen, which should be probably reserved
to selected cases in order to avoid the extent of resistance in
other relevant species such as mycobacteria.

In conclusion, the efficacy of levofloxacin-based second-
line therapy seems to be decreasing, whilst the rescue therapy
with rifabutin would appear as valid third-line therapy, and
a high-dose, dual therapy may be used as a further rescue
therapy. All eradication failure patients who accepted the
successive therapy were finally cured.
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