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Abstract

AIM: To evaluate the role of sequential therapy and
Lactobacillus reuteri (L. reuteri) supplementation, in the
eradication treatment of Helicobacter pylori (H. pylori).

METHODS: H. pylori infection was diagnosed in 90
adult dyspeptic patients. Patients were excluded if pre-
viously treated for AH. pylori infection or if they were
taking a proton pump inhibitor (PPI), H2-receptor
antagonist or antibiotics. Patients were assigned to
receive one of the following therapies: (1) 7-d triple
therapy (PPI plus clarithromycin and amoxicillin or
metronidazole) plus L. reuteri supplementation dur-
ing antibiotic treatment; (2) 7-d triple therapy plus
L. reuteri supplementation after antibiotic treatment;
(3) sequential regimen (5-d PPI plus amoxicillin ther-
apy followed by a 5-d PPI, clarithromycin and tinida-
zole) plus L. reuteri supplementation during antibiotic
treatment; and (4) sequential regimen plus L. reuteri
supplementation after antibiotic treatment. Success-
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ful eradication therapy was defined as a negative urea
breath test at least 4 wk following treatment.

RESULTS: Ninety adult dyspeptic patients were en-
rolled, and 83 (30 male, 53 female; mean age 57 + 13
years) completed the study. Nineteen patients were
administered a 7-d triple treatment: 11 with L. reuteri
supplementation during and 8 after therapy. Sixty-four
patients were administered a sequential regimen: 32
with L. reuteri supplementation during and 32 after
therapy. The eradication rate was significantly higher
in the sequential group compared with the 7-d triple
regimen (88% vs 63%, P = 0.01). No difference was
found between two types of PPI. No difference in erad-
ication rates was observed between patients submitted
to L. reuteri supplementation during or after antibiotic
treatment. Compliance with therapy was excellent
in all patients. No difference in adverse effects was
observed between the different antibiotic treatments
and between patients submitted to L. reuteri supple-
mentation during and after antibiotic treatment. There
was a low incidence of adverse effects in all groups of
patients with sequential therapy, probably due to the
presence of the L. reuteri supplementation.

CONCLUSION: The sequential treatment regimen achi-
eved a significantly higher eradication rate of A. pylori
compared with standard 7-d regimen. L. reuteri supple-
mentation could reduce the frequency and the intensity
of antibiotic-associated side-effects.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Helicobacter pylori (H. pylori) infection is a worldwide dis-
ease causing significant morbidity. At present, the role of
this infection is well known, particularly in peptic ulcer
disease, gastric neoplasia (mucosa-associated lymphoid
tissue-lymphoma and carcinoma), non-ulcer dyspepsia
(chronic gastritis) and the possible interaction with non-
steroidal anti-inflammatory drugs to damage the gastric
mucosa'”,

There are numerous treatment options for curing
H. pylori infection and many are still under investigation.
The eradication rate of H. pylori following 7-d triple
treatment [proton pump inhibitor (PPI) plus clarithro-
mycin and amoxicillin or metronidazole] is decreasing
due to an increasing prevalence of bacterial resistance,
poor patient compliance and the occurtence of anti-
biotic adverse effects'’. Therefore, further approaches
aimed to improve standard triple therapy efficacy should
be attempted. In some large studies””, a sequential regi-
men, i.e., simple 5-d dual (PPI plus amoxicillin) therapy
followed by a 5-d triple therapy (PPI, clarithromycin and
tinidazole) was more effective than 7-d triple treatment
(PPI plus clarithromycin and amoxicillin or metronida-
zole), with few adverse effects in children, adults and
elderly patients. Moreover, the Italian Working Group
of the Cervia II meeting advised the use of sequential
therapy as an alternative to 7-14 d triple therapy as first-
line treatment'”.

As reported by the Maastricht Ill Consensus Report,
probiotics could also play a relevant role in the manage-
ment of H. pylori infection by improving treatment toler-
ability and increasing eradication rates'. Indeed, some
Lactobacilli have been shown to possess antagonistic activ-
ity against H. pylori, both in vitro and in vive™"". L. reuteri
ATCC 55730, a probiotic of human origin, has been
demonstrated to reduce adverse effects during antibiotic
therapy and to increase eradication of the H. pylori in-
fection ™, Further studies support that L. reuteri colo-
nizes the human gastric mucosa, inhibits the binding of
H. pylori to gastric epithelial cell lines and suppresses
H. pylori urease activity ',

The primary end-point of our prospective study was
to compare the eradication rate of 7-d triple treatment
with a sequential regimen. The secondary end-point was to
evaluate the role of L. reuteri supplementation in H. pylori
infection.

MATERIALS AND METHODS

Patients
Between January 2008 to December 2009, 90 adult dys-
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peptic outpatients aged > 18 years were consecutively
referred to our Division of Gastroenterology. One hun-
dred and five outpatients were screened for enrolment
and only 15 of these were excluded. The exclusion cti-
teria were the following: (1) the presence, at endoscopy
evaluation, of an active gastro-duodenal ulcer; (2) previ-
ous treatment for H. pylori infection; (3) PPI, H2-recep-
tor antagonist or antibiotic treatment in the 4 wk before
the study; and (4) a known allergy to the antibiotics used
in the present study. No subjects had gastric malignancy
at endoscopy.

H. pylori assessment

Patients were enrolled if H. pylori infection was detected.
H. pylori infection was diagnosed based on an upper en-
doscopy with gastric biopsy (2 samples from the antrum
and 2 samples from the corpus) or by means of the
H. pylori stool antigen-test (SAT) or the °C urea breath
test (UBT). The gold standard for H. pylori diagnosis was
an upper endoscopy with multiple gastric biopsies. All
but 5 patients underwent endoscopy and, in 3 of these,
H. pylori status was assessed by UBT and by SAT in the
remaining 2 patients.

Utrea breath test: Citric acid (1.5 g) as test meal and 75
mg of “C-urea as water solution were given to the pa-
tients after collection of a baseline sample, obtained by
blowing through a disposable plastic straw into a 20 mL
container, and a further breath sample was collected 30
min later. The breath samples were considered positive
if there was a greater than 5 per 1000 of "CO: differ-
ence over baseline, according to the manufacturet’s rec-
ommendations.

H. pylori stool antigen-test: H. pylori in stool speci-
mens was investigated by a commercial enzymatic im-
munoassay test (Bioscience). The enzyme immunoassay
utilized for the detection of H. pylori antigens in human
stool was the Premier Platinum HpSA Plus. The test uti-
lizes monoclonal anti-H. pylori capture antibody adsorbed
to microwells. Diluted patient samples and a peroxidase-
conjugated polyclonal antibody were added to the wells
and incubated for 1 h at room temperature. A wash was
petrformed to remove unbound material. Substrate was
added and incubated for 10 min at room temperature.
Color developed in the presence of bound enzyme. Stop
solution was added and the results were interpreted visu-
ally or spectrophotometrically.

Treatments

The 7-d triple therapy included a PPI 20 mg bid plus
clarithromycin 500 mg bid and amoxicillin 1 g bid for 7 d,
while the sequential regimen consisted of 5-d dual (PPI
20 mg bid plus amoxicillin 1 g bid) therapy followed by a
5-d triple therapy (PPI 20 mg bid, clarithromicin 500 mg
bid and tinidazole 500 mg bid). The PPI (lansoprazole or
pantoprazole) was continued for 30 d at a dose of 20 mg
daily. A Reuflor tablet (kindly provided by Italchimici,
Rome) containing L. reuteri (ATCC 55730; 10° CFU)
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Figure 1 Helicobacter pylori eradication rate in the following groups
of patients. 1: 10-d sequential therapy plus Lactobacillus reuteri (L. reuteri)
post therapy; 2: 10-d sequential therapy plus L. reuteri during therapy; 3: 10-d
sequential therapy; 4: 7-d standard triple therapy plus L. reuteri post therapy;
5: 7-d standard triple therapy plus L. reuteri during therapy; 6: 7-d standard
triple therapy. The eradication rate was significantly higher in the sequential
group compared with the 7-d triple therapy group (88% vs 63%, P = 0.01). No
difference was found between patients submitted to L. reuteri supplementation
during or after antibiotic treatment.

was taken once a day. Some patients received L. reuteri
supplementation after the 7th or 10th day of antibiotic
therapy, 12 h after administration of the last tablet of
antibiotic. The other patients received the L. reuteri on
the first day of antibiotic treatment.

For each therapy regimen, the PPI was prescribed 30
min before breakfast and dinner, whereas all antibiotics
were given immediately after these meals.

Study groups

Consecutive patients were assigned to receive one of the
following therapies: (1) 7-d triple therapy plus L. reuteri
supplementation during the antibiotic treatment; (2) 7-d
triple therapy plus L. reuteri supplementation after the
antibiotic treatment; (3) 10-d sequential regimen plus L.
renteri supplementation during the antibiotic treatment;
and (4) 10-d sequential regimen plus L. reuferi supple-
mentation after the antibiotic treatment.

In detail, the patients enrolled between 1 January
2008 and 30 November 2008 were treated with 7-d triple
therapy, while those enrolled between 1 December 2008
and 31 December 2009 were treated with sequential
therapy.

Informed consent was obtained from all patients
enrolled in the study. The local Ethical Committee ap-
proved the study protocol.

Follow-up

Patients were asked to return at the end of treatment
to assess the compliance with therapy and to determine
possible adverse effects. Compliance was defined as con-
sumption of > 90% of the prescribed drugs. Adverse
effects were evaluated using a structured questionnaire
by personal interview. Bacterial eradication was checked
in all patients at least 4 wk following the eradication
treatment by using UBT.
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Patients Mean age Male/
(yr) female

Therapy

7-d standard triple therapy plus L. reuteri 11 54+8 6/5
during therapy

7-d standard triple therapy plus L. reuteri 8 59+5 2/6
post therapy

10-d sequential therapy plus L. reuteri 32 57+2 7/25
during therapy

10-d sequential therapy plus L. reuteri 32 60 £2 11/21
post therapy

L. reuteri: Lactobacillus reuteri.

Statistical analysis

The data are expressed as mean * SE. The statistical
analysis was conducted by y test. P < 0.05 was consid-
ered statistically significant.

RESULTS

Opverall, ninety adult dyspeptic patients wetre enrolled in
the study. All but 7 patients completed the study, with
one lost to follow-up and 6 noncompliant. Therefore,
83 patients (30 male, 53 female; mean age 57 * 13 years)
completed the study. Nineteen patients were administrat-
ed a 7-d triple treatment: 11 with L. reuteri supplementa-
tion during and 8 after therapy. Sixty-four patients were
administered the sequential regimen: 32 with L. reuteri
supplementation during and 32 after therapy (Table 1).

The eradication rate was significantly higher in the
sequential group compared with the 7-d triple therapy;
88% w5 63%, P = 0.01 (Figure 1). No difference in eradi-
cation rates was observed between patients submitted to
L. reuteri supplementation during or after antibiotic treat-
ment. No difference was found between the two differ-
ent types of PPI (lansoprazole or pantoprazole).

Compliance and adverse effects

The reported compliance with therapy was excellent in
all patients. All adverse effects, mainly mild diarrhea and
abdominal pain, were self-limiting after the end of ther-
apy. No difference in the number and type of adverse
effects was observed between the different antibiotic
regimens and between patients submitted to L. reuter
supplementation during or after antibiotic treatment.

DISCUSSION

In the last few years, with an increasing prevalence of
antimicrobial resistance, the H. pylori cure rate with stan-
dard triple therapy has declined to unacceptable levels
(i.e., 80% or less) in most countries. Two very large
meta-analyses showed that standard 7-14 d triple thera-
pies fail to eradicate H. pylori infection in up to 25% of
patientsm’m. More recent data have demonstrated that
triple therapy with amoxicillin, clarithromycin and a PPI
has an eradication rate of only 74%-76%!", Therefore,

several tretment regimens have emerged for cure of
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H. pylori infection. In Italy, since the prevalence of pri-
mary clarithromycin resistance is higher than 15%21)
the Cervia [I Working Group advised the use of 7-14 d
triple therapies or a sequential therapy, as first-line treat-
ment. To date, the efficacy of sequential therapy has
been investigated in 22 trials including more than 2000
patients. The success rate of the sequential regimen was
distinctly higher than that achieved by standard triple
therapies[22’23]. Zullo et a™ found that the sequential regi-
men was significantly superior to either 7-d and 10-d
standard triple therapies with an overall eradication rate
of 93.7%, 75.9% and 79.6%, respectively. These results
were confirmed in 2 other recent meta-analyses™*. Tt
was known that a dual therapy (PPI plus amoxicillin)
administered for less than 7 d was able to achieve a cure
rate of up to 50%, and that the efficacy of a triple ther-
apy (PPI, clarithromycin and tinidazole) was inversely
related to the bacterial load, with higher eradication rates
being achieved in those with a low bacterial density in
the stomach. Because amoxicillin acts on the bacterial
cell wall and damages it, the initial phase of treatment
may prevent the development of efflux channels by
weakening the cell wall of the bacterium. An important
limitation is that data regarding the efficacy of the se-
quential regimen mainly came from Italian studies, and
the use of metronidazole instead of tinidazole in differ-
ent studies performed in other geographic areas could
reduce the eradication rate”*’.

The primary aim of this study was to evaluate the
efficacy of sequential therapy compared with standard
triple therapy. We found that the eradication rate was
significantly higher in the sequential group as compared
with the 7-d triple therapy group (88% vs 63%; P =
0.01). These results confirm that 10-d sequential therapy
is superior to standard regimens (range: 91%-96% »s
71%0-83%), as reported by systematic reviews and meta-
analyses of randomized, controlled trials comparing these
2 treatments and published until October 200847,
Some prospective randomized Italian studies also more
recently[(”z()’w], confirmed these results, constantly achiev-
ing very high (range: 92%-95%) eradication rates in chil-
dren, adults, and elderly patients treated with sequential
therapy compared with 7-d or 10-d triple treatment (range:
T4%-T7%).

The secondary end-point was the assessment the
role of L. reuteri on the outcome of H. pylori infection.
Among probiotics, it was demonstrated that L. reuteri
colonizes the human gastric mucosa, inhibits the binding
of H. pylori to gastric epithelial cell lines and suppresses
H. pylori urease activity %, Interestingly, in some stud-
ies™>, monotherapy with L. reuteri showed a reduction
in the H. pylori bacterial load.

In our population, all patients were assigned to re-
ceive L.reuteri supplementation. In the sequential therapy
group, the eradication rate of H. pylori with this probiotic
was 88%, similar to that reported in literature. In a dou-
ble-blind placebo-controlled study"”, H. pylori-positive
adult subjects were given L. reuteri for 4 wk before anti-
biotic therapy or placebo. As with our results after the
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10-d sequential regimen, the rate of H. pylori eradication
in those who had received the probiotic was 88%.

In our study, in the 7-d therapy group, the eradication
rate of H. pylori was 63%, greater than 53% reported by
a prospective, pilot studym in a subgroup of patients as-
signed to receive the same therapy with L. reuteri supple-
mentation.

In our population, it a low incidence of adverse ef-
fects was observed in all groups of patients with sequen-
tial therapy, probably due to the presence of L. reuteri.

In conclusion, sequential therapy appears to be more
effective than standard 7-d triple therapy, and L. reuteri
supplementation could play a role in the eradication of H.
Pylori, but a large, double-blind, controlled study is needed
to confirm these results and to explain the exact function
of L. reuteri. Indeed, it may improve the tolerability to
antibiotic therapy by decreasing adverse effects or play a
primary role in the eradication of H. pylori infection.
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