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The Role of Levofloxacin in First-line
and “Rescue” Helicobacter pylori Treatment
Regimens

Javier P. Gisbert, MD

Gastroenterology Unit, Hospital Universitario de la Princesa and Centro de Investigacion
Biomédica en Red de Enfermedades Hepdticas y Digestivas (CIBEREHD), Madrid, Spain

Helicobacter pylori (H. pylori) infection is the main cause of gastritis, gastroduo-
denal ulcers, and gastric cancer. However, affer more than 20 years experi-
ence with H. pylori treatment, the ideal treatment regimen remains to be found.
The most commonly used firstline therapies — including proton pump inhibitors
(PPls) plus clarithromycin and either amoxicillin or metronidazole — may fail
in up to 20% of patients. Therefore, clarithromycin-based triple therapies fail
to achieve a high enough cure rate, and more effective alternatives should be sought. Levofloxacin is a
fluoroquinolone antibacterial agent that exhibits, in vitro, remarkable activity against H. pylori. A syner-
gistic effect of quinolone antimicrobial agents and PPls on strains of H. pylori has been reported. Further-
more, and very importantly, it has been shown in vitro that levofloxacin retains its activity when H. pylori
strains are resistant o clarithromycin and metronidazole. The levofloxacin-amoxicillin-PPl combination
represents an alternative to clarithromycin-based therapy, and may be suggested as firstline freatment of
H. pylori infection, particularly in areas with high primary resistance to clarithromycin and low resistance
to levofloxacin. It has recently been suggested that levofloxacin-based “rescue” therapy also constitutes
an encouraging second-line strategy, offering an alternative to quadruple therapy in patients with previous
PPlclarithromycin-amoxicillin failure, with the advantages of improved efficacy, simplicity and safety.
Levofloxacin-based “rescue” therapy constitutes an encouraging empirical third-line strategy after multiple
previous H. pylori eradication failures with key antibiotics such as amoxicillin, clarithromycin, metronida-
zole and tetracycline. Finally, the levofloxacin-based regimen can also be administered with good results
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even after three previous eradication failures with several antibiotics, including rifabutin.

Introduction

Helicobacter pylori (H. pylori) infection is the main
cause of gastritis, gastroduodenal ulcers, and gas-
tric cancer. However, after more than 20 years ex-
perience with H. pylori treatment, the ideal regimen
to treat this infection remains to be found. Con-
sensus conferences have recommended therapeutic
regimens that achieve H.pylori cure rates higher
than 80% on an intent-to-treat (ITT) basis (1-3).
However, several large clinical trials and meta-
analyses have shown that the most commonly used
first-line therapies — including proton pump in-
hibitors (PPIs) plus two antibiotics — may fail in up
to 20% of patients (4, 5) and, in a routine clinical
setting, the treatment failure rate might be even
higher. Moreover, during the last few years, the
efficacy of PPI-based regimens seems to be de-

creasing, and several studies have reported ITT
eradication rates lower than 75% (6—14) and some
even lower than 50% (15, 16). Antibiotic resistance
to clarithromycin has been identified as one of the
major factors affecting our ability to cure H. pylori
infection, and the rate of resistance to this antibi-
otic seems to be increasing in many geographical
areas (17, 18). These data convincingly show that,
at present, clarithromycin-based triple therapies
may achieve unsatisfactory cure rates, and more
effective alternatives are required.

Several “rescue” therapies have been recom-
mended, but they still fail to eradicate H. pylori in
more than 20% of the cases (19), and these patients
present a therapeutic dilemma (20). Patients who
are not cured with two consecutive treatments
including clarithromycin and metronidazole will
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exhibit at least single and, usually, double resistance
(18). Furthermore, since bismuth salts are no lon-
ger available worldwide, management of first-line
eradication failures is becoming a real challenge.
Currently, there is also a lack of standard third-line
therapy, and European guidelines recommend
cultures in these patients to select a third-line treat-
ment according to the microbial sensitivity to anti-
biotics (2, 3). However, cultures are often carried
out only in research centers, and the use of this
procedure as “routine practice” in patients who
have failed several treatments does not seem fea-
sible (19-21). Therefore, the evaluation of drugs
without cross-resistance to nitroimidazole or mac-
rolides as components of retreatment combination
therapies would be worthwhile.

All these issues are important at the present
time, but they will be even more relevant in the
near future, since therapy for H. pylori infection is
becoming more and more frequently prescribed.
Therefore, the evaluation of second or third “res-
cue” regimens for these problematic cases seems
to be worthwhile. In designing a treatment strat-
egy we should not focus on the results of primary
therapy alone; an adequate strategy for treating
this infection should use several therapies which,
if consecutively prescribed, come as close to the
100% cure rate as possible (19, 20, 22, 23).

The aim of the present paper is to review the
role of levofloxacin in treating H. pylori infection,
both in first-line and “rescue” regimens.

Antibacterial activity of levofloxacin against
H.pylori

Levofloxacin is a fluoroquinolone antibacterial
agent with a broad spectrum of activity against
Gram-positive and Gram-negative bacteria and
atypical respiratory pathogens (24, 25). Several
randomized comparative trials have demonstrated
the efficacy of levofloxacin in the treatment of in-
fections of the respiratory tract, genitourinary tract,
skin and skin structures (24, 25). Recently, some
studies have evaluated the efticacy of new fluoro-
quinolones, such as levofloxacin, that could prove
to be a valid alternative to standard antibiotics not
only as first-line therapies but, more interesting, as
second-line regimens (20, 26—28). Levofloxacin-
based therapies represent an encouraging strategy
for H.pylori infection, as some studies have demon-
strated that levofloxacin exhibits, in vitro, remark-
able activity against this microorganism (29), and
primary resistance to this antibiotic is (still) rela-
tively infrequent (when compared with metroni-
dazole or clarithromycin) (30-34). A recent in vitro
study also showed a synergistic effect of quinolone
antimicrobial agents and PPIs on strains of H. pylori
(35). Furthermore, it has been shown in vitro that

levofloxacin retains its activity when H. pylori strains
are resistant to clarithromycin and metronidazole
(33, 36, 37). These favourable results have been
confirmed in vivo, indicating that most of the pa-
tients with both metronidazole and clarithromycin
resistance can be cured with the levofloxacin-based
regimen (32, 38, 39).

Levofloxacin-based first-line H.pylori eradica-
tion treatment

As previously mentioned, although the high effi-
cacy of clarithromycin-based regimens in eradicat-
ing H. pylori infection is well known, recent data
suggest that the efficacy of standard PPI-based triple
therapies (with clarithromycin and either amoxi-
cillin or a nitroimidazole) is decreasing world-
wide. Since resistance to clarithromycin is increas-
ing (18), and resistance to this drug is correlated
with a reduction in therapeutic efficacy (18), regi-
mens that avoid clarithromycin but retain high
success rates are, at present, clearly needed.

Some authors have reported favourable ex-
perience with levofloxacin-based regimens, but
most of the studies evaluated this antibiotic as a
second-line therapy after one or more H. pylori
eradication failures (19, 20). Thus, the number of
studies evaluating a combination of levofloxacin
and amoxicillin (together with an antisecretor) as
a first-line regimen has been very small, and the
number of patients included in each of the studies
very limited. Some authors have reported that a
first-line triple clarithromycin-free regimen in-
cluding ranitidine bismuth citrate (RBC), levo-
floxacin and amoxicillin achieved an 84% H. pylori
eradication rate (40). However, bismuth salts, in-
cluding RBC, are no longer available worldwide.

Up to now, six studies have evaluated a com-
bination of levofloxacin and amoxicillin, together
with a PPI, as a first-line regimen (Table 1) (33,
41-45). Eradication rates in all of these studies have
been very high, ranging from 83% to 92%. As an
example, we recently had the opportunity to evalu-
ate this regimen in our region, including prospec-
tively 75 H. pylori-positive patients complaining of
dyspeptic symptoms (43). An eradication regimen
with levofloxacin (500 mg twice daily), amoxicillin
(1 g twice daily) and omeprazole (20 mg twice
daily) was prescribed for 10 days. Two patients
(2.7%) did not return for follow-up. All patients
apart from these two were compliant; they suf-
fered adverse effects (diarrhoea in both cases).
No severe side eftects were reported. Mild ad-
verse effects were reported by 10 patients (13%),
the most frequent being diarrhoea, which was re-
ported by 9.3%. Per-protocol eradication was
achieved in 85% of the patients, and the ITT
eradication was 83%.
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Table 1. Studies evaluating a combination of levofloxacin, amoxicillin and a PPI as first-line treatment for Helicobacter pylori infection

Author

Antos et al. (33)
Cammarota et al. (41)
Di Caro et al. (42)
Gisbert et al. (43)
Marzio et al. (44)
Rispo et al. (45)

Year of Number of Duration of Levofloxacin
publication patients treatment (dose)
2006 30 7 500 mg b.i.d
2000 50 7 500 mg q.d.
2002 40 7 500 mg q.d.
2008 75 10 500 mg b.i.d
2006 39 10 500 mg b.i.d
2007 65 7 250 mg b.i.d

Abbreviations: PPI = proton pump inhibitor, ITT = intent-to-treat, b.i.d. = twice daily, g.d. = once daily.
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Amoxicillin PPI ITT eradication rate
(dose) (type and dose) (%)
1gb.id Esomeprazole 40 mg b.i.d 87
1gb.id Rabeprazole 20 mg q.d. 92
1gb.id Rabeprazole 20 mg q.d. 90
1gb.id Esomeprazole 20 mg b.i.d 83
1gb.id Esomeprazole 20 mg b.i.d 92
1gb.id Esomeprazole 20 mg b.i.d 91

The levofloxacin-based regimen (with PPI,
amoxicillin and levofloxacin administered twice
daily) and standard PPI-based therapy are both very
simple. In most of the studies, compliance with the
levofloxacin-based regimen has been excellent,
with most patients taking all their medications
correctly. Furthermore, levofloxacin (and amoxi-
cillin) is generally well tolerated, and the most
common adverse events associated with its use are
mild or moderate and transient (24, 27).

One of the main concerns of using quino-
lones as a first-line therapy is the fear that the re-
sistance rate will increase with the widespread use
of these drugs. For this reason the Maastricht I1I
Consensus Report (3) recommended clarithromy-
cin-based triple regimens as first choice treatment
in populations with less than 15-20% clarithro-
mycin resistance. A systematic review evaluated
the experience in Spain of the prevalence of
H. pylori resistance to several antibiotics a few
years ago, and found that H. pylori resistance to
clarithromycin varied markedly among difterent
studies (minimum of 1%, maximum of 13%), with
an average of 6.7% (46). On the other hand, it has
been shown that resistance to quinolones is easily
acquired and, in countries with a high consump-
tion of these drugs, the resistance rate is increasing
and is already relatively high (32, 44, 47-58). More
importantly, it has been demonstrated that the
presence of levofloxacin resistance significantly
reduces the eradication rate following treatment
with this antibiotic (32, 44, 56, 59). Therefore, it
has been suggested that these drugs should be used
as initial therapy only in areas where primary re-
sistance is low or only after susceptibility testing
(58, 60). In this respect, it has been suggested that
triple therapy with levofloxacin and amoxicillin
may be proposed as an initial therapy for H. pylori
eradication without previous susceptibility testing
in areas where primary resistance to levofloxacin
is £10% (44).

In summary, a levofloxacin-amoxicillin-PPI
combination represents an alternative to clarithro-
mycin-based therapy, as it meets the criteria set

for regimens used as primary H. pylori treatment:
effectiveness (>80% cure rate), simplicity (twice-
daily dosing and excellent compliance), and safety
(low incidence of adverse effects). Therefore, this
levofloxacin-based regimen may be suggested as a
first-line treatment of H. pylori infection, particu-
larly in areas with high primary resistance to clar-
ithromycin and low resistance to levofloxacin.

Second-line H.pylori “rescue” therapy after
failure of one eradication treatment
After failure of a combination of a PPI-based tri-
ple regimen, the use of so called quadruple thera-
py (that is, PPI, bismuth, tetracycline and metroni-
dazole) has been generally recommended as the
optimal second-line therapy based on the relative-
ly good results reported by several authors and
guidelines (3, 19, 61-65). However, this quadruple
regimen requires the administration of 4 drugs
according to a complex dosing schedule (bismuth
and tetracycline usually prescribed every 6 hours,
and metronidazole every 8 hours) and is associated
with a relatively high incidence of adverse eftects
(19). Furthermore, this quadruple regimen still fails
to eradicate H.pylori in approximately 20 to 30%
of the patients, and these cases constitute a thera-
peutic dilemma, as patients who are not cured with
two consecutive treatments including clarithro-
mycin and metronidazole will usually exhibit
double resistance (19).

As previously mentioned, a combination of a
PPI, amoxicillin and levofloxacin, as a first-line
regimen, has been associated with favourable re-
sults. Later, other authors studied this same regimen
in patients with one previous eradication failure,
also reporting exciting results, with H. pylori cure
rates ranging from 60% to 94% (36, 38, 39, 52, 66—
76). A recent systematic review showed a mean
eradication rate with levofloxacin-based “rescue”
regimens (combined with amoxicillin and a PPI
in most studies) of 80%, which represents a rela-
tively high figure when considering that this regi-
men was evaluated as a “rescue” therapy (27). This
systematic review found higher H. pylori cure rates
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with the 10-day regimen rather than the 7-day administered twice daily, and levofloxacin every 12
one in general (81% vs. 73%) and also with the or 24 hours) represent an encouraging alternative
levofloxacin-amoxicillin-PPI combination in par- to quadruple therapy, with the advantage of sim-
ticular (80% vs. 68%), suggesting that the longer plicity. Furthermore, the quadruple regimen is as-
(10-day) therapeutic scheme should be chosen. sociated with a relatively high incidence of adverse

Furthermore, two recent meta-analyses have effects (19). In contrast, levofloxacin is generally well
suggested that after H. pylori eradication failure, the tolerated, and, as previously mentioned, most ad-
levofloxacin-based “rescue” regimen is more effec- verse events associated with its use are mild to
tive than the generally recommended quadruple moderate in severity and transient (24). The most
therapy (26, 27). In one of these meta-analyses (27), frequent adverse effects involve the gastrointestinal
higher H. pylori cure rates with the levofloxacin- tract (24). Occasional cases of tendinitis and ten-
based triple regimens than with the quadruple don rupture have been reported in the literature
combinations were found (81% vs. 70%), but the with levofloxacin therapy (24, 38). However, data
statistical significance was borderline (Figure 1). based on more than 15 million prescriptions in the
Nevertheless, results were heterogeneous, mainly United States indicate that the rate is fewer than 4
due to the discordant results of the study by Perri per million prescriptions (77). In the aforemen-
et al. (66), who reported a cure rate of only 63% tioned systematic review (27), adverse effects were
with the levofloxacin-regimen, the lowest reported reported, overall, by 18% of the patients treated
in the literature, a figure that contrasts with the with levofloxacin-based therapies, and these ad-
mean eradication rate of 80% calculated in a sys- verse effects were severe (defined so by the au-
tematic review (27). Nevertheless, when that single thors or explaining treatment discontinuation) in
outlier study (66) was excluded from the meta- only 3% of cases. Furthermore, the incidence of
analysis, the difference between cure rates with both adverse effects was no different when levofloxa-
regimens reached statistical significance and the cin-amoxicillin-PPI was administered for 7 or 10
heterogeneity markedly decreased. Furthermore, days, supporting the aforementioned recommen-
when only high-quality studies were considered, dation for prescribing the more effective 10-day
the advantage of the levofloxacin regimen over the regimen. Moreover, two meta-analyses have dem-
quadruple regimen increased (88% vs. 64%), also onstrated a lower incidence of adverse effects with
achieving statistical significance, and the heteroge- levofloxacin-based treatment than with the qua-
neity among studies almost disappeared (27). druple combination (26, 27).

As previously mentioned, the quadruple
regimen requires administration according to a Third-line H.pylori “rescue” therapy after fail-
complex dosing scheme (19). However, levofloxa- ure of two eradication treatments

cin-based regimens (with amoxicillin and PPIs If the decision has been made not to perform cul-

Figure 1. Meta-analysis comparing Helicobacter pylori eradication efficacy with levofloxacin-based triple regimens versus quadruple therapy,
as second-line “rescue” regimen after failure of a PPI, amoxicillin and clarithromycin combination

Study Levofloxacin Quadruple OR (random) Weight OR (random)

or sub-category niN niN 95% ClI (%) 95% Cl
Bilardi et al. 2004 31/44 17/46 —— 1087 4.07 (1.68-9.83)
Gisbert et al. 2005 21/31 24/36 O 10.17 1.05 (0.38-2.92)
Nista et al. 2003a 66/70 44/70 —> 969 9.75 (3.18-29.87)
Nista et al. 2003b 63/70 44/70 ——> 10.69 5.32 (2.12-13.33)
Nista et al. 2004a 26/30 25/35 ——— 3890 2.60 (0.72-9.38)
Nista et al. 2004b 24/30 25/35 —_— 9.51 1.60 (0.50-5.09)
Nista et al. 2005 37/50 34/50 —_— 10.94 1.34 (0.56-3.19)
Orsi et al. 2003 43/50 44/50 _— 9.45 0.84 (0.26-2.70)
Perri et al. 2003 38/60 50/60 —_— 10.98 0.35 (0.15-0.81)
Wong et al. 2002 51/56 48/53 —_— 8.81 1.06 (0.29-3.90)
Total (95% Cl) 491 505 ‘ 100.00 1.80 (0.94-3.46)
Total events: 400 (levofloxacin), 355 (quadruple)

Test for heterogeneity: Chi® = 35.78, df = 9 (p < 0.0001), /% = 74.8%

Test for overall effect: Z=1.77 (p = 0.08)

0102 05 1 2 5 10
Favours quadruple Favours levofloxacin

Abbreviations: PPI = proton pump inhibitor, OR = odds ratio, Cl = confidence interval.
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ture before the administration of the third-line
“rescue” treatment after failure of the first two trials
(generally including clarithromycin and metroni-
dazole), different possibilities for empirical treat-
ment may be suggested. As several studies have
underlined the relevance of metronidazole (78—
81) and clarithromycin (78-80, 82) resistance,
these two antibiotics should not be readminis-
tered, and several regimens have been evaluated in
this scenario, based on: 1) amoxicillin * tetracy-
cline; 2) rifabutin; 3) furazolidone; and, finally, 4) le-
vofloxacin.

It has been suggested that levofloxacin-based
therapies may represent an alternative when two
(or more) consecutive eradication treatments have
failed (32, 38, 53, 83—88). As an example, a recent
study by Zullo et al. (84) evaluated the efficacy of
a levofloxacin-amoxicillin-PPI combination in
patients who previously had failed two or more
therapeutic attempts, and the eradication rate was
83% (ITT analysis). More recently, Gisbert et al.
(87) carried out a multicenter study involving 100
patients to evaluate the efficacy of a third-line
levofloxacin-based regimen in patients with two
consecutive H.pylori eradication failures. The ITT
eradication rate was 66%, which represents a rela-
tively high figure when considering that this reg-
imen was evaluated as a third-line therapy. Other
alternative “rescue” therapies, different from levo-
floxacin-based regimens, have been suggested.
Rifabutin-based “rescue” therapy also constitutes
a possible strategy after previous eradication fail-
ures, although it has been recently shown that a
10-day triple levofloxacin-based regimen is more
effective than the same combination with rifabu-
tin as a “rescue” regimen (87). In summary, levo-
floxacin-based “rescue” therapy constitutes an en-
couraging empirical third-line strategy after
multiple previous H. pylori eradication failures with
key antibiotics (such as amoxicillin, clarithromy-
cin, metronidazole and tetracycline).

Cumulative eradication rates with three (or
more) consecutive eradication treatments
Some authors have administered, in the same study,
different regimens after failure of two eradication
treatments, which provides interesting information
about cumulative, and not only absolute, eradica-
tion rates (20, 89-98). As an example, we evaluated
the efficacy of different “rescue” therapies empiri-
cally prescribed over a period of 10 years to 500
patients in whom at least one eradication regimen
had failed to cure H.pylori infection (98). The anti-
biotic susceptibility was unknown (therefore “res-
cue” regimens were chosen empirically). Overall,
the H.pylori cure rates with the second and third-
line “rescue” regimens were 70% and 74%, giving

a cumulative eradication rate as high as 98%. Fur-
thermore, these encouraging (cumulative) results
have been obtained when more than three con-
secutive treatments have been prescribed (20). As
an example, we have recently confirmed that the
levofloxacin-based regimen can also be adminis-
tered with good results after three previous eradi-
cation failures with antibiotics such as amoxicillin,
clarithromycin, metronidazole, tetracycline, and
even rifabutin (86). Thus, we prospectively evalu-
ated 10 patients with three consecutive H. pylori
eradication failures (first treatment with PPI-clar-
ithromycin-amoxicillin, second treatment with
RBC-tetracycline-metronidazole, and third treat-
ment with PPI-amoxicillin-rifabutin). A fourth
eradication regimen of 10-day levofloxacin, amoxi-
cillin and PPI was prescribed and the ITT eradica-
tion rate was 70%. When we reviewed our experi-
ence with difterent “rescue” therapies empirically
prescribed over a period of 10 years to 500 patients,
the cumulative H. pylori eradication rate with 4
successive treatments was 99.5% (98). Finally, re-
ports of “ineradicable” H. pylori infection after
more than four eradication treatment failures have
been recently published. Thus, Zullo et al. (83)
reported that the levofloxacin-amoxicillin combi-
nation was successfully employed in a patient with
a clarithromycin- and metronidazole-resistant strain,
who previously failed eight consecutive therapeutic
attempts.

Therefore, a wider perspective of the benefits
of retreating H. pylori infection can be obtained if
cumulative eradication rates with successive treat-
ments are taken into account. As shown in Figure
2,1t can be concluded that H. pylori eradication can
finally be achieved in almost 100% of patients if
three (or more) “rescue” therapies are given con-
secutively (89-99).

Conclusions

Even with the current most effective treatment
regimens, = 20% of patients will fail to exhibit
eradication of H.pylori infection. This issue seems
important at the present time since therapy for
H.pylori infection is becoming more and more
frequently prescribed. Nowadays, apart from having
a good experience of first-line eradication regi-
mens, we must also be prepared to face treatment
failures. Therefore, in designing a treatment strategy
we should not focus on the results of primary ther-
apy alone, but also on the final (overall) eradication
rate.

The levofloxacin-amoxicillin-PPI combina-
tion represents an alternative to clarithromycin-
based therapy, as it meets the criteria set for regi-
mens used as primary H.pylori treatment:
effectiveness, simplicity, and safety. Therefore, this
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Figure 2. Cumulative Helicobacter pylori eradication rates with three consecutive eradication treatments
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levofloxacin-based regimen may be suggested as a
first-line treatment of H. pylori infection, particu-
larly in areas with high primary resistance to clar-
ithromycin and low resistance to levofloxacin.

The choice of a “rescue” treatment depends
on which treatment is used initially. If a first-line
clarithromycin-based regimen is used, a second-
line metronidazole-based treatment (such as the
quadruple therapy) may be used afterwards, and
then a levofloxacin-based combination would be
a third-line “rescue” option. Thus, levofloxacin-
based “rescue” therapy constitutes an encouraging
empirical third-line strategy after multiple previ-
ous H.pylori eradication failures with several anti-
biotics. Alternatively, it has recently been suggest-
ed that levofloxacin-based “rescue” therapy
constitutes an encouraging second-line strategy,
representing an alternative to quadruple therapy
in patients with previous PPI-clarithromycin-
amoxicillin failure, with the advantage of efficacy,
simplicity and safety. In this case, the quadruple
regimen may be reserved as a third-line “rescue”
option. Finally, rifabutin-based “rescue” therapy
constitutes an encouraging empirical fourth-line
strategy after multiple previous eradication failures
with key antibiotics such as amoxicillin, clarithro-
mycin, metronidazole, tetracycline, and levofloxa-
cin (Figure 3).

Even after two consecutive failures, several
studies have demonstrated that H. pylori eradica-
tion can finally be achieved in almost all patients if

Second-line treatment

Q )
o & <\\ &0 &
N > S 3 $
v & &

I Third-line treatment

Figure 3. Choice of an empirical retreatment regimen, without culture and antimi-
crobial sensitivity testing, after failure of a PPI, clarithromycin and amoxicillin com-

bination
Empirical Helicobacter pylori “rescue” treatment
after failure of PPl+clarithromycin+amoxicillin
I I
4 DY g
2nd Jine 2nd |ing
Levofloxacin+amoxicillin+PPl | OR Quadruple therapy?
4 I Y g I
3rd line 3rd [ine
Quadruple therapy? Levofloxacin+amoxicillin+PPI
A\ J A\
| |
. h ( .
4t ling 4t line
Rifabutin+amoxicillin+PPI Rifabutin+amoxicillin+PPI

2Combination of PPI, bismuth, tetracycline and nitroimidazole (metronidazole or tinidazole).
Abbreviation: PPI = proton pump inhibitor.

several “rescue” therapies are given consecutively.
As a final conclusion, therefore, the attitude to
adopt following H. pylori eradication therapy fail-
ure, even after two or more unsuccessful attempts,
should be to fight on and not to surrender (100).

Acknowledgements
CIBEREHD is funded by the Instituto de Salud
Carlos III.



Review

44

1

Howden CW, Hunt RH. Guidelines
for the management of Helico-
bacter pyloriinfection. Ad Hoc
Committee on Practice Parameters
of the American College of Gas-
troenterology. Am J Gastroenterol
1998; 93: 2330-8.

2

Malfertheiner P, Mégraud F,
0'Morain C, Hungin AP, Jones R,
Axon A, Graham DY, Tytgat G;
The European Helicobacter Pylori
Study Group (EHPSG). Current
concepts in the management of
Helicobacter pylori infection — the
Maastricht 2—2000 Consensus
Report. Aliment Pharmacol Ther
2002; 16: 167-80.

3

Malfertheiner P, Megraud F,
0'Morain C, Bazzoli F, EFOmar E,
Graham D, Hunt R, Rokkas T,
Vakil N, Kuipers EJ. Current
concepts in the management of
Helicobacter pylori infection: the
Maastricht IIl Consensus Report.
Gut 2007; 56: 772-81.

4

Gishert JP, Gonzdlez L, Calvet X,
Garcia N, Lopez T, Roqué M,
Gabriel R, Pajares JM. Profon pump
inhibitor, clarithromycin and either
amoxycillin or nitroimidazole: a
mefa-analysis of eradication of
Helicobacter pylori. Aliment
Pharmacol Ther 2000; 14:
1319-28.

5

Gishert JP, Pajares R, Pajares JM.
Evolution of Helicobacter pylori
therapy from o meta-analytical
perspective. Helicobacter 2007;
12 (Suppl 2): 50-8.

6

Hawkey CJ, Atherton JC, Treichel
HC, Thjodleifsson B, Ravic M.
Safety and efficacy of 7-day
rabeprazole- and omeprazole-
based triple therapy regimens for
the eradication of Helicobacter
pyloriin patients with documented
peptic ulcer disease. Aliment
Pharmacol Ther 2003; 17:
1065-74.

7

Paoluzi P, lacopini F, Crispino P
Nardi F, Bella A, Rivera M, Rossi P
Gumari M, Caracciolo F, Zippi M,
Pica R. 2-week triple therapy for
Helicobacter pyloriinfection is bet-
ter than T-week in clinical practice:
a large prospective single-center
randomized study. Helicobacter
2006; 11: 562-8.

8

Veldhuyzen Van Zanten S,
Machado S, Lee J. One-week
triple therapy with esomeprazole,
clarithromycin and metronidazole
provides effective eradication of
Helicobacter pylori infection. Ali-
ment Pharmacol Ther 2003; 17:
1381-7.

9

Vakil N, Lanza F, Schwartz H,
Barth J. Seven-day therapy for
Helicobacter pyloriin the United
States. Aliment Pharmacol Ther
2004; 20: 99-107.

10

Laine L, Fennerty MB, Osato M,
Sugg J, Suchower L, Probst P
Levine JG. Esomeprazole-based
Helicobacter pylori eradication
therapy and the effect of anfibiotic
resistance: results of three US
multicenter, double-blind trials.
Am J Gastroenterol 2000; 95:
3393-8.

11

Laine L, Suchower L, Frantz J,
Connors A, Neil . Twice-daily,
10-day triple therapy with
omeprazole, amoxicillin, and
clarithromycin for Helicobacter
pylori eradication in duodenal ulcer
disease: results of three multi-
center, double-blind, United States
trials. Am J Gastroenterol 1998;
93:2106-12.

12

Calvet X, Ducons J, Bujanda L,
Bory F, Montserrat A, Gishert JP.
Seven versus ten days of rabepra-
z0le triple therapy for Helicobacter
pylori eradication: o multicenter
randomized trial. Am J Gastroen-
terol 2005; 100: 1696—701.
13

Gishert P, Dominguez-Mufioz A,
Dominguez-Martin A, Gishert JL,
Marcos S. Esomeprazole-hased
therapy in Helicobacter pylori
eradication: any effect by increas-
ing the dose of esomeprazole

or prolonging the freatment?
Am J Gastroenterol 2005; 100:
1935-40.

14

Della Monica P, Lavagna A, Masoero
6, Lombardo L, Crocella L, Pera A.
Effectiveness of Helicobacter pylori
eradication freatments in a primary
care sefting in Italy. Aliment Phar-
macol Ther 2002; 16:
1269-75.

15

Altintas E, Sezgin 0, Ulu 0, Aydin
0, Camdeviren H. Maastricht |1
treatment scheme and efficacy of

different proton pump inhibitors
in eradicating Helicobacter pylori.
World J Gastroenterol 2004; 10:
1656—8.

16 i
Gumurdulu Y, Serin E, Ozer B,
Kayaselcuk F, Ozsahin K, Cosar AM,
Gur G, Yilmaz U, Boyacioglu S.
Low eradication rate of Helicobacter
pylori with triple 7—14 days and
quadriple therapy in Turkey. World
J Gastroenterol 2004; 10:
668—-71.

17

Vakil N, Hahn B, McSorley D.
Clarithromycin+esistant Helicobacter
pyloriin patients with duodenal
ulcer in the United States. Am

J Gastroenterol 1998; 93:
1432-5.

18

Mégraud F. H pylori antibiotic re-
sistance: prevalence, importance,
and advances in fesfing. Gut
2004; 53: 1374-84.

19

Gishert JP, Pajares JM. Review ar-
ticle: Helicobacter pylori “rescue”
regimen when proton pump
inhibitor-based triple therapies
fail. Aliment Pharmacol Ther
2002; 16: 1047-57.

20

Gishert JP, Pajares JM. Helicobac-
ter pylori “rescug” therapy after
failure of two eradication freat-
ments. Helicobacter 2005; 10:
363-72.

21

Tullo A, Hassan C, Lorenzetti R,
Winn S, Morini S. A dlinical prac-
tice viewpaint: fo culture or not to
clture Helicobacter pylori? Dig
Liver Dis 2003; 35: 357-61.
22

de Boer WA, Tytgat GN. Regular
review: treatment of Helicobacter
pyloriinfection. BMJ 2000; 320:
31-4.

23

Calvet X, Gené E, Sanfeliu |.
[Therapeutic strategies in Helico-
bacter pylori infection]. Med Clin
(Barc) 2001; 116: 239.

24

Croom KF, Goa KL. Levofloxacin: a
review of its use in the treatment
of bacterial infections in the Unit-
ed States. Drugs 2003; 63:
2769-802.

25

Anderson VR, Perry CM. Levofloxa-
cin - a review of its use as a high-
dose, short-course treatment for
bacterial infection. Drugs 2008;
68: 535—65.

26

Saad R, Schoenfeld P, Kim HM,
Chey WD. Levofloxacin-hased triple
therapy versus bismuth-based
quadruple therapy for persistent
Helicobacter pylori infection: a
meta-onalysis. Am J Gastroenterol
2006; 101: 488-96.

27

Gisbert JP, DE LA Morena F. Sys-
tematic review and meta-analysis:
levofloxacin-hased rescue
regimens after Helicobacter pylori
treatment failure. Aliment Phar-
macol Ther 2006; 23: 35—44.
28

Vaira D, Ricci C, Lanzini A, Pema
F Romano A, Corinaldesi R. How
to proceed in Helicobacter pylor
posifive chronic gastritis refractory
to first- and second-ine eradica-
tion therapy. Dig Dis 2007; 25:
203-5.

29

Sanchez JE, Saenz NG, Rincon
MR, Martin IT, Sanchez EG,
Martinez MJ. Susceptibility of
Helicobacter pylori to mupirocin,
oxazolidinones, quinupristin/dal-
fopristin and new quinolones. J
Antimicrob Chemother 2000; 46:
283-5.

30

Talley NJ, Lam SK, Yu Wong BC,
Xia HH. Alternative and rescue
treatment regimens for Helicobac-
ter pylori eradication. Expert Opin
Pharmacother 2002; 3: 1301-11.
31

Zou J, Yang ZX, Qin ZM.
[Laboratory and clinical study of
levofloxacin against Helicobacter
pylori). Thonghua Yi Xue Za Zhi
2003; 83: 1778-81.

32

Gatta L, Zullo A, Pemna F, Ricci

(, De Francesco V, Tampieri A,
Bernabucci V, Cavina M, Hassan
C, lerardi E, Morini S, Vaira D. A
10-day levofloxacin-based triple
therapy in patients who have
failed two eradication courses.
Aliment Pharmacol Ther 2005;
22: 45-9.

33

Antos D, Schneider-Brachert W,
Biistlein E, Hanel C, Haferland C,
Buchner M, Meier E, Trump F,
Stole M, Lehn N, Bayerdarffer E.
7-day triple therapy of Helicobac-
ter pylori infection with levofloxa-
cin, amoxicillin, and high-dose
esomeprazole in patients with
known antimicrobial sensitivity.
Helicobacter 2006; 11: 39—45.



Levofloxacin for H. pylori Treatment

34

Kumala W, Rani A. Patterns of He-

licobacter pyloriisolate resistance
to fluoroquinolones, amoxicillin,
clarithromycin and metronidazoles.
Southeast Asian J Trop Med Public
Health 2006; 37: 970—4.

35

Tanaka M, Isogai E, Isogai H,
Hayashi S, Hirose K, Kimura K,
Sugiyama T, Sato K. Synergic
effect of quinolone anfibacterial
agents and proton pump inhibitors
on Helicobacter pylori. J Antimi-
crob Chemother 2002; 49:
1039-40.

36

Watanabe Y, Aoyama N, Shirasaka
D, Maekawa S, Kuroda K, Miki |,
Kachi M, Fukuda M, Wambura C,
Tamura T, Kasuga M. Levofloxacin
based triple therapy as a second-
line treatment after failure of
Helicobacter pylori eradication
with standard triple therapy. Dig
Liver Dis 2003; 35: 711-5.

37

Yahav J, Shmuely H, Niv Y,
Bechor J, Samra Z. In viro
activity of levofloxacin against
Helicobacter pyloriisolates from
patients after freatment failure.
Diagn Microbiol Infect Dis 2006;
55:81-3.

38

Bilardi C, Dulbecco P, Zentilin P
Reglioni S, liritano E, Parodi A,
Accorero L, Savarino E, Mansi C,
Mamone M, Vigneri S, Savarino
V. A 10-day levofloxacin-based
therapy in patients with resistant
Helicobacter pylori infection: a
controlled trial. Clin Gastroenterol
Hepatol 2004; 2: 997-1002.
39

Matsumoto Y, Miki I, Aoyama N,
Shirasaka D, Watanabe Y, Morita
Y, Toyoda M, Mitani T, Miyachi H,
Tamura T, Kasuga M. Levofloxacin-
versus metronidazole-based rescue
therapy for H. pylori infection in
Japan. Dig Liver Dis 2005; 37:
821-5.

40

Gishert JP. Fernandez-Bermejo M,
Molina-Infante J, Pérez-Gallardo
B, Prieto-Bermejo AB, Mateos-
Rodriguez JM, Robledo-Andrés P
Gonzdlez-Garcia 6. Firstline triple
therapy with levofloxacin for Heli
cobacter pylori eradication. Aliment
Pharmacol Ther 2007; 26:
495-500.

41

Cammarota G, Cianci R, Cannizzaro
0, Cuoco L, Pirozzi 6, Gasharrini
A, Amuzzi A, Zocco MA, Santarell
L, Arancio F, Gasharrini G. Efficacy

of two one-week rabeprazole/levo-
floxacin-based triple therapies for
Helicobacter pylori infection. Ali-
ment Pharmacol Ther 2000; 14:
1339-43.

42

Di Caro S, Assunta Zocco M,
Cremonini F, Candelli M, Nista EC,
Bartolozzi F, Armuzzi A,
Cammarota, G, Santarelli L,
Gasharrini A. Levofloxacin based
regimens for the eradication

of Helicobacter pylori. Eur )
Gastroenterol Hepatol 2002; 14:
1309-12.

43

Gisbert JP. Fernandez-Bermejo M,
Moline-Infante J, Pérez-Gallardo
B, Priefo-Bermejo AB, Mateos-
Rodriguez JM, et al. Levofloxacin,
amoxicillin and omeprazole as
firstline triple therapy for Helico-
bacter pylori eradication. J Clin
Gastroenterol 2008 (in press).
44

Marzio L, Coraggio D, Capodicasa
S, Grossi L, Cappello G. Role of
the preliminary susceptibility fest-
ing for inifial and after failed ther-
apy of Helicobacter pylori infection
with levofloxacin, amoxicillin, and
esomeprazole. Helicobacter
2006; 11: 237-42.

45

Rispo A, Di Girolamo E, Cozzolin
A, Bozzi R, Morante A, Pasquale
L. Levofloxacin in first-ine treat-
ment of Helicobacter pylori infec-
tion. Helicobacter 2007; 12:
364-5.

46

Gishert JP. Maria Pajares J. [Heli
cobacter pylori resisfance fo met-
ronidazole and to clarithromycin
in Spain. A systematic review].
Med Clin (Barc) 2001; 116:
111-6.

47

Cabrita J, Oleastro M, Matos R,
Manhente A, Cabral J, Barros

R, Lopes Al, Ramalho P, Neves
BC, Guerreiro AS. Features and
trends in Helicobacter pylori
antibiotic resistance in Lishon
areq, Portugal (1990-1999).
Antimicrob Chemother 2000; 46:
1029-31.

48

Miyachi H, Miki I, Aoyama N,
Shirasaka D, Matsumoto Y, Toyoda
M, Mitani T, Morita Y, Tamura T,
Kinoshita S, Okano Y, Kumagai S,
Kasuga M. Primary levofloxacin
resistance and gyrA/B mutations
among Helicobacter pylori in
Japan. Helicobacter 2006; 11:
243-9.

49

Bogaerts P, Berhin C, Nizet H,
Glupczynski Y. Prevalence and
mechanisms of resistance to fluoro-
quinolones in Helicobacter pylori
sfrains from patients living in Bel-
gium. Helicobacter 2006; 11
441-5.

50

Carothers ), Bruce MG, Hennessy
TW, Bensler M, Morris JM,
Reasonover AL, Hurlburt DA,
Parkinson AJ, Coleman JM,
McMahon BJ. The relationship be-
tween previous fluoroquinolone
use and levofloxacin resistance in
Helicobacter pylori infection. Clin
Infect Dis 2007; 44: e5-8.

51

Cattoir V, Nectoux J, Lascols C,
Deforges L, Delchier JC, Megraud
F. Soussy CJ, Cambau E. Update
on fluoroguinolone resistance in
Helicobacter pylori: new mutations
leading to resistance and first de-
scription of a gyrA polymorphism
associated with hypersusceptibility.
It J Antimicrob Agents 2007;
29: 389-96.

52

Wong WM, Gu Q, Chu KM, Yee
YK, Fung FM, Tong TS, Chan
A0O, Lai KC, Chan CK, Wong BCY.
Lansoprazole, levofloxacin and
amoxicillin triple therapy vs. qua-
druple therapy as second-ine
treatment of resistant Helicobac-
ter pylori infection. Aliment Phar-
macol Ther 2006; 23: 421-7.
53

Coelho LG, Moretzsohn LD, Vieira
WL, Gallo MA, Passos MC, Cindr
IM, Cerqueira MC, Vitiello L, Ribeiro
ML, Mendonga S, Pedrazzoli-Jnior
J. Castro LP. New once-daily, highly
effective rescue friple therapy ofter
multiple Helicobacter pylori freat-
ment failures: a pilot study. Aliment
Pharmacol Ther 2005; 21:
783-1.

54

Kim JM, Kim JS, Kim N, Kim SG,
Jung HC, Song IS. Comparison of
primary and secondary antimicro-
bial minimum inhibitory concentra-
tions for Helicobacter pyloriisolated
from Korean patients. Int J Anfimi-
arob Agents 2006; 28: 6—13.

55

Glocker E, Stueger HP, Kist M.
Quinolone resistance in Helicobac-
ter pylori isolates in Germany.
Antimicrob Agents Chemother
2007; 51: 346-9.

56

Perna F, Zullo A, Ricci C, Hassan
C, Morini S, Vaira D. Levofloxacin-
based triple therapy for Helicobac-

ter pylori re-reatment: role of
bacterial resistance. Dig Liver Dis
2007; 39:1001-5.

51

Cammarota G, Martino A, Pirozzi
6, Cianci R, Branca G, Nista EC,
Cazzato A, Cannizzaro 0, Miele L,
Grieco A, Gasbarrin A, Gasbarini 6.
High efficacy of 1-week doxycy-
cline- and amoxicillin-based qua-
druple regimen in a culture-guided,
third-ine treatment approach for
Helicobacter pyloriinfection. Ali-
ment Pharmacol Ther 2004; 19:
789-95.

58

Tullo A, Perna F, Hassan C, Ric
(, Saracino |, Morini S, VAIRA D.
Primary antibiotic resistance in
Helicobacter pylori strains isolated
in northern and central Italy. Ali-
ment Pharmacol Ther 2007; 25:
1429-34.

59

Krakowka S, Ringler SS, Eaton
KA, Green WB, Leunk R. Manifes:
tations of the local gastric immune
response in gnofobiotic piglets in-
fected with Helicobacter pylori.
Vet Immunol Immunopathol
1996; 52: 159-73.

60

Mégraud F. Lamouliatte H. Review
article: the freatment of refractory
Helicobacter pylori infecti on. Ali-
ment Pharmacol Ther 2003; 17:
1333-43.

61

Kearney D). Retreatment of
Helicobacter pylori infection after
initial treatment failure. Am J Gas-
troenterol 2001; 96: 1335-9.
62

Hojo M, Miwa H, Nagahara A,
Sato N. Pooled analysis on the ef-
ficacy of the second-ine treatment
regimens for Helicobacter pylori
infection. Scand J Gastroenterol
2001; 36: 690-700.

63

Current European concepts in the
management of Helicobacter
pylori infection. The Maastricht
Consensus Report. European
Helicobacter Pylori Study Group.
Gut 1997; 41: 8-13.

64

Lam SK, Talley NJ. Report of the
1997 Asia Pacific Consensus
Conference on the management
of Helicobacter pylori infection.

J Gastroenterol Hepatol 1998;
13:1-12.

65

Gisbert JP. Calvet X, Gomollon

F, Monés J, Grupo Conferencia
Espafiola de Consenso sobre
Helicobacter pylori. [Eradication

45



Review

46

treatment of Helicobacter pylori.
Recommendations of the Il Span-
ish Consensus Conference].

Med Clin (Barc) 2005; 125:
301-1é.

66

Perri F, Festa V, Merla A, Barberani
F, Pilotto A, Andriulli A. Random-
ized study of different ‘second-ine’
therapies for Helicobacter pylori
infection after failure of the stan-
dard ‘Maastricht triple therapy’.
Aliment Pharmacol Ther 2003;
18: 815-20.

67

Nista EC, Candelli M, Cremonini F,
Cazzato IA, Di Caro S, Gabrielli M,
Santarelli L, Zocco MA, Ojeti V,
Carloni E, Cammarota G, Gasbarrini
6, Gasbarrini A. Levofloxacin-
based triple therapy vs. quadruple
therapy in second-ine Helicobac-
ter pylori freatment: a randomized
trial. Aliment Pharmacol Ther
2003; 18: 627-33.

68

Orsi P, Pinazzi 0, Aragona G, Di
Mario F. Rabeprazole/levofloxacin
based triple therapy as a salvatage
treatment after failure of H. Pylori
eradication with standard regi-
mens. Helicobacter 2003; 8:
339-493.

69

Wong WM, Gu Q, Lam SK, Fung
FM, Lai KC, Hu WH, Yee YK, Chan
(K, Xia HH, Yuen MF, Wong BC.
Randomized controlled study of
rabeprazole, levofloxacin and ri-
fabutin triple therapy vs. quadruple
therapy as second-ine treatment
for Helicobacter pylori infection.
Aliment Pharmacol Ther 2003;
17: 553-60.

70

Gisbert JP. Bermejo F, Castro-
Fendndez M, Pérez-Aisa A,
Femandez-Bermejo M, Tomas A,
Barrio, J, Bory F, Almela P, Sanchez-
Pobre P, Cosme A, Ortiz V, Nifio P
Khorrami S, Benito LM, Carneros
JA, Lamas E, Modolell I, Franco A,
Ortuiio J, Rodrigo L, Garcia-Durdn
F. 0Callaghan E, Ponce J, Valer
MP. Calvet X; The H. pylori Study
Group of the Asociacion Espariola
de Gastroenterologia. Second-ine
lescue therapy with levofloxacin
after H. pylori treatment failure:
Spanish multicenter study of 300
patients. Am J Gastroenterol
2007; 103: 71-6.

71

Giannini EG, Bilardi C, Dulbecco P,
Mamone M, Santi ML, Testa R,
Mansi C, Savarino V. A study of 4-
and 7-day triple therapy with ra-
beprazole, high-dose levofloxacin

and tinidzole rescue treatment
for Helicobacter pylori eradication.
Aliment Pharmacol Ther 2006;
23:281-7.

72

Lee JH, Hong SP. Kwon (I, Phyun
LH, Lee BS, Song HU, Ko KH,
Hwang SG, Park PW, Rim KS, Kim
S. [The efficacy of levofloxacin
based triple therapy for Helicobac-
ter pylori eradication] . Korean J
Gastroenterol 2006; 48: 19—24.
73

Page RL 2nd, Ferguson D, Cantu
M. An altemative salvage regimen
for Helicobacter pylori-resistant
patients with heart failure. Cardi-
ology 2007; 110: 112-5.

74

Lee YC, Wu HM, Chen TH, Liu TY,
Chiu HM, Chang CC, Wang HP,
Wu MS, Chiang H, Wu MC, Lin
JT. A community-based study of
Helicobacter pylori therapy using
the strategy of fest, treat, retest,
and re-treat inifial treatment
failures. Helicobacter 2006; 11:
418-24.

75

Gishert JP, Gisbert JL, Marcos S,
Moreno-Otero R, Pajares JM.
Levofloxacin- vs. ranitidine bismuth
itrate-containing therapy after H.
pylori treatment failure. Helico-
bacter 2007; 12: 68—73.

76

Cheng HC, Chang WL, Chen WY,
Yang HB, Wu 1), Sheu BS. Levo-
floxacin-containing triple therapy fo
eradicate the persistent H. pylori
after a failed conventional triple
therapy. Helicobacter 2007; 12:
359-63.

77

Kahn JB. Latest industry inform-
tion on the safety profile of levo-
floxacin in the US. Chemotherapy
2001; 47 (Suppl 3): 32—7;
discussion 44—6.

78

Houben MH, van de Beek D,
Hensen EF, Craen AJ, Rauws EA,
Tytgat GN. A systematic review
of Helicobacter pylori eradication
therapy — the impact of antimi-
crobial resistance on eradication
rates. Aliment Pharmacol Ther
1999; 13: 1047-55.

79

Peitz U, Hackelsherger A,
Malfertheiner P. A practical ap-
proach fo patients with refractory
Helicobacter pylori infection, or
who are re-infected after standard
therapy. Drugs 1999; 57:
905-20.

80

Dore MP, Leandro 6, Realdi G,

Sepulveda AR, Graham DY. Effect
of prefreatment antibiofic resistance
to metronidazole and clarithromy-
cin on outcome of Helicobacter
pylori therapy: @ meta-onalytical
approach. Dig Dis Sci 2000; 45:
68-76.

81

van der Wouden EJ, This JC, van
Twet AA, Sluiter W, Kleibeuker
JH. The influence of in vitro nitro-
imidazole resistance on the effi
cacy of nitroimidazole-confaining
anti-Helicobacter pylori regimens:
a meta-analysis. Am J Gastroen-
terol 1999; 94: 1751-9.

82

Tompkins DS, Perkin J, Smith C.
Failed treatment of Helicobacter
pylori infection associated with
resistance fo clarithromycin. Heli
cobacter 1997; 2: 185—7.

83

Lullo A, Hassan C, Lorenzetti R,
Morini S. Helicobacter pylori
eradication: do we have another
ace up our sleeve? Dig Liver Dis
2001; 33: 805—6.

84

Lullo A, Hassan C, De Francesco
V, Lorenzetfi R, Marignani M,
Angeletti S, lerardi E, Morini S.

A thirdine levofloxacin-based
rescue therapy for Helicobacter
pylori eradication. Dig Liver Dis
2003; 35: 232-6.

85

Gishert JP, Castro-Ferndndez M,
Bermejo F, Pérez-Aisa A, Ducons
J, Ferndndez-Bermejo M, Bory F,
Cosme A, Luis-Miguel B, Lopez-
Rivas L, Lamas E, Pabon M,
Olivares D; The H. pylori Study
Group of the Asociacion Espafiola
de Gastroenterologfa. Third-ine
rescue therapy with levofloxacin
after two H. pylori treatment fail-
ures. Am J Gastroenterol 2006;
101: 243-7.

86

Gisbert JP. Rescue therapy with
levofloxacin after mulfiple H. pylori
treatment failures. Aliment Phar-
macol Ther 2005; 22: 653—4;
author reply 654—5.

87

Gishert JP, Gisbert JL, Marcos

S, Moreno-Otero R, Pajares JM.
Third-line rescue therapy with
levofloxacin is more effective than
rifabutin rescue regimen after
two Helicobacter pylori treatment
failures. Aliment Pharmacol Ther
2006; 24: 1469-74.

88

Rokkas T, Sechopoulos P, Robotis
J, Pistiolas D. Triple levofloxacin-
based rescue therapy is an accept-

ed empirical third4ine treatment.
Am J Gastroenterol 2006; 101:
1938; author reply 1938-9.
89

Gasharrini A, Ojetti V, Armuzzi A,
Branca 6, Canducdi F, Torre ES,
Candelli M, Pastorelli A, Anti M,
Fedeli G, Fadda G, Pola P
Gasbarrini 6. Efficacy of a muk-
tistep strategy for Helicobacter
pylori eradication. Aliment Phar-
macol Ther 2000; 14: 79-83.
90

Chan FK, Sung 1J, Suen R, Wu
JC, Ling TK, Chung SC. Salvage
therapies after failure of Helico-
bacter pylori eradication with
ranitidine bismuth citrate-based
therapies. Aliment Pharmacol Ther
2000; 14: 91-5.

91

Beales IL. Efficacy of Helicobacter
pylori eradication therapies: a sin-
gle centre observational study.
BMC Gastroenterol 2001; 1: 7.
92

Lullo A, Hassan C, Campo SM,
Lorenzetti R, Febbraro |, De
Matthaeis M, Porto D, Morini S.
A triple therapy regimen after
failed Helicobacter pylori treat-
ments. Aliment Pharmacol Ther
2001; 15: 1193-7.

93

Gomollon F, Sicilia B, Ducéns

JA, Sierra £, Revillo MJ, Ferrero
M. Third line treatment for Hell-
cobacter pylori: a prospective,
culture- quided study in peptic
ulcer patients. Aliment Pharmacol
Ther 2000; 14: 1335-8.

9%

Vicente R, Sicilia B, Gallego S,
Revillo MJ, Ducons J, Gomollon

F. [Helicobacter pylori eradica-
tion in patients with peptic ulcer
after two treatment failures: a
prospective culture-guided study] .
Gastroenterol Hepatol 2002; 25:
438-42.

95

Treiber G, Ammon S, Malfertheiner
P Klotz U. Impact of furazolidone-
based quadruple therapy for eradi-
cation of Helicobacter pylori after
previous freatment failures. Heli
cobacter 2002; 7: 225-31.

9%

Qasim A, Sebastian S, Thornton
0, Dobson M, McLoughlin R,
Buckley M, 0"Connor H, 0’ Morain
(. Rifabutin- and furazolidone-
based Helicobacter pylori eradica-
tion therapies after failure of
standard first- and second-ine
eradication attempts in dyspepsia
patients. Aliment Pharmacol Ther
2005; 21: 91-6.



Levofloxacin for H. pylori Treatment

97

Gishert JP, Gisbert JL, Marcos S,
Pajares JM. Empirical Helicobac-
ter pylori “rescue” therapy after

failure of two eradication treat-

ments. Dig Liver Dis 2004; 36:

7-12.

98

Gisbert JP. Gisbert JL, Marcos S,
Jimenez-Alonso |, Moreno-Otero
R, Pajares JM. Empirical rescue
therapy after Helicobacter pylori
treatment failure: a 10-year single-
centre study of 500 patients.
Aliment Pharmacol Ther 2008;

27: 34654,

99

Seppild K, Kosunen TU, Nuutinen
H, Sipponen P, Rautelin H, Sama
S, Hyvéirinen H, Farkkild M,
Migttinen TA. Cure of Helicobacter
pylori infection after failed primary
treatment: one-center results from

120 patients. Scand J Gasfroen-
terol 2000; 35: 929-34.

100

Gisbert JP. [The attitude in a failure
to eradicate Helicobacter pylori:
surrender or fight?]. Med Clin
(Barc) 1998; 111: 778-82.

47





