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Levofloxacin, Metronidazole, and Lansoprazole Triple Therapy Compared
to Quadruple Therapy as a Second-Line Treatment of Helicobacter pylori

Infection in Korea
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Background/Aims: Several rescue therapies have been rec-
ommended to eradicate Helicobacter pylori infection in pa-
tients with a failure of first-line eradication therapy, but they
still fail in more than 20% of cases. The aim of this study was
to evaluate the efficacy and safety of levofloxacin, metroni-
dazole, and lansoprazole (LML) triple therapy relative to qua-
druple therapy as a second-line treatment. Methods: In total,
113 patients who failed first-line triple therapy for H. pylori
infection were randomly assigned to two groups: LML for 7
days and tetracycline, bismuth subcitrate, metronidazole and
lansoprazole (quadruple) for 7 days. Results: According to
intention-to-treat analysis, the infection was eradicated in 38
of 56 patients (67.9%) in the LML group and 48 of 57 (84.2%)
in the quadruple group (p=0.042). Per-protocol analysis
showed successful eradication in 38 of 52 patients (73.1%)
from the LML group and 48 of 52 (92.3%) from the quadru-
ple group (p=0.010). There were no significant differences in
the adverse effects in either treatment group. Conclusions:
LML therapy is less effective than quadruple therapy as a
second-line treatment for H. pylori infection. Therefore, qua-
druple therapy should be considered as the primary second-
line strategy for patients experiencing a failure of first-line H.
pylori therapy in Korea. (Gut Liver 201.3;7:406-410)
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INTRODUCTION

Helicobacter pylori infection is recognized as an important
contributor to nonulcer dyspepsia, peptic ulcer disease, gastric
mucosa-associated lymphoid tissue lymphoma, and gastric
cancer. Eradication of H. pylori significantly reduces the re-
lapse rate of peptic ulcer disease."” A triple therapy, comprising
amoxicillin, clarithromycin, and a proton pump inhibitor (PPI),
is the first-line treatment suggested by international guide-
lines.”” However, several large clinical trials have shown that
this standard triple therapy for 7 to 14 days fails to eradicate H.
pylori infection in up to 20% to 25% of patients.*’

Many factors, including lack of compliance, age, sex, smok-
ing, and concurrent nonsteroidal anti-inflammatory drug use
can effect treatment failure.? However, antibiotic resistance has
been identified as a major factor affecting cure of H. pylori in-
fections, and the antibiotic resistance rate has been increasing
in many areas, including Korea.*'* Several consensus meeting
reports (including the Asia-Pacific Consensus Conference'' and
the Maastricht III Consensus Report®) recommend the use of
quadruple therapy for 1 or 2 weeks as a second-line therapy.
However, this quadruple therapy requires the administration of
four drugs with a complex regimen (bismuth and tetracycline
are usually prescribed every 6 hours) and is associated with
relatively high incidence of adverse effects.”” Furthermore, this
quadruple regimen still fails to eradicate H. pylori in approxi-
mately 20% to 30% of patients.'*"*

Recently, it has been suggested that a levofloxacin-based
rescue therapy constitutes an encouraging second-line strategy,
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representing an alternative to quadruple therapy in patients with
previous amoxicillin-clarithromycin-PPI failure, with the added
1418 The satisfac-

tory eradication rate of levofloxacin-based triple therapy has

advantages of efficacy, simplicity, and safety.

been confirmed by an open-labeled study in the United States."”
However, most studies pertaining to levofloxacin-based therapy
used a combination with amoxicillin.'"®* To our knowledge, the
combination of levofloxacin and metronidazole as a second-
line treatment has not been reported before. Therefore, the aim
of this study was to evaluate the efficacy and safety of a triple
therapy containing levofloxacin and metronidazole in compari-
son to quadruple therapy as a second-line treatment of H. pylori
infections.

MATERIALS AND METHODS
1. Patients

This open, randomized, prospective study was performed at
two medical centers (Pusan National University Hospital and
Good Samsun Hospital, Busan, Korea). The study population
consisted of 113 patients in whom a first-line triple therapy
(amoxicillin, clarithromycin, and lansoprazole) for 7 days had
failed between January 2008 and December 2010. In all pa-
tients, H. pylori eradication failure was confirmed by a posi-
tive C-urea breath test. Exclusion criteria were 1) age below
18 years, 2) severe cardiopulmonary, liver or renal disease, 3)
known drug allergy to study drugs, 4) pregnancy and lactation,
or 5) previous gastric surgery.

This study was performed in accordance with good clinical
practice and the Declaration of Helsinki Guidelines. The Institu-
tional Review Board of the Pusan National University Hospital
approved this study, and informed consent was obtained from
all patients.

2. Therapy

Patients who failed first-line triple therapy were randomized
to undergo one of the following treatments: 1) levofloxacin (500
mg) once, metronidazole (500 mg) three times, and lansoprazole
(30 mg) twice daily for 7 days (levofloxacin, metronidazole, and
lansoprazole [LML] therapy), or 2) tetracycline (500 mg) four
times, bismuth subcitrate (120 mg) four times, metronidazole
(500 mg) three times, and lansoprazole (30 mg) twice daily for 7
days (quadruple therapy).

H. pylori eradication was defined as a negative “C-urea
breath test performed 8 weeks after completion of treatment.
The patients were interviewed during their first visit to the clinic
after completion of therapy in order to evaluate their compli-
ance with the therapy and any adverse effects. Poor compliance
was defined as taking less than 80% of the medication pre-
scribed.
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3. Statistical analysis

On the basis of previous data in Korea,'® the H. pylori eradica-
tion rate following quadruple therapy was expected to be 70%.
To detect a 25% difference in efficacy of the tested regimen
with a power of 80% and an o-error of 5%, at least 43 patients
per group were required. Considering a dropout rate of 20%, the
final required sample size was calculated to be 52 patients per
group. Categorical variables were compared with the chi-square
tests, and quantitative variables with Student t-test. The primary
outcome was eradication of H. pylori infection. Analysis of H.
pylori eradication efficacy was performed on an “intention-to-
treat (ITT)” basis (including all eligible patients enrolled into the
study, regardless of compliance with the study protocol; patients
with unevaluable data were assumed to have been unsuccessful-
ly treated) and on a “per-protocol (PP)” basis (excluding patients
with poor therapy compliance, and those with unevaluable data
after therapy). A p<0.05 was considered statistically significant.
Statistical calculations were performed using SPSS version 12.0
for Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

One hundred and thirteen patients (51 men, aged 26 to 74
years) were included in this study. Patient demographic and
clinical data, at the time of study entry, are summarized in
Table 1. Of the 113 patients, 56 were enrolled in the LML group
and 57 in the quadruple group. Overall, 104 patients (92%)
completed the study’s therapeutic regimen. One patient in the
quadruple group dropped out due to noncompliance for per-
sonal reasons. An additional four patients from each group did
not appear at the first visit after completion of therapy and were
lost to follow-up (Fig. 1).

After the completion of therapy, 86 of 104 patients (82.7%)
tested negative for H. pylori by the "C-urea breath test. Ac-
cording to ITT analysis, the infection was eradicated in 38 of 56
patients (67.9%) from the LML group and in 48 of 57 (84.2%)
from the quadruple group (p=0.042) (Fig. 2). PP analysis showed
successful eradication in 38 of 52 patients (73.1%) from the
LML group and in 48 of 52 (92.3%) from the quadruple group
(p=0.010).

There were no significant differences in the adverse effects
experienced by the patients in either treatment group (Table 2);
12 of 52 patients (23.1%) in the LML group and 15 of 52 pa-
tients (28.8%) in the quadruple group reported adverse events
(p=0.502). A metallic taste was the most common adverse ef-
fect reported by patients from both groups. More patients in the
quadruple group complained of vomiting than those in the LML
group. All adverse effects were self-limiting and disappeared
once therapy was terminated.
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DISCUSSION

This study was conducted to evaluate the efficacy and safety
of LML therapy, compared to quadruple therapy, as a second-
line treatment for H. pylori infections. The H. pylori eradication
rate for the LML therapy was 67.9% and 73.1% in the ITT and
PP analyses, respectively. This regimen was well tolerated, and
compliance was good. Although the eradication rate of LML
therapy was not particularly low, it was lower than that of the
quadruple therapy (84.2% and 92.3% in the ITT and PP analy-
ses, respectively).

Levofloxacin-based therapies represent an encouraging
strategy for cases of H. pylori eradication failure. In one study

involving a 10-day treatment regimen consisting of amoxicil-

Table 1. Baseline Characteristics of Patients Who Were Randomly
Assigned to Levofloxacin, Metronidazole, and Lansoprazole Therapy
or Quadruple Therapy

Variable LML therapy Qg?i:g}e p-value

No. of patients 56 57
Age, yr 53.2+8.7 55.3+9.3 0.217
Sex, male/female 26/30 25/32 0.784
Smoking 7 (12.5) 9 (15.8) 0.616
Alcohol 14 (25.0) 13 (22.8) 0.785
Intake of NSAIDs 4(7.1) 6 (10.5) 0.742
Endoscopic findings 0.138

Gastric ulcer 17 8

Duodenal ulcer 6 4

Post-EMR* 11 19

MALT lymphoma 0 1

Gastritis 22 25

Data are presented as mean+SD or number (%).

LML, levofloxacin, metronidazole, and lansoprazole; NSAIDs, nonste-
roidal anti-inflammatory drugs; EMR, endoscopic mucosal resection;
MALT, mucosa-associated lymphoid tissue.

*Patients who had received endoscopic treatment for early gastric
cancer or adenoma.

113
Patients randomized

lin, levofloxacin, and PPI in patients following standard triple
therapy failure, the eradication rate was 85%.”" Other studies
have also shown exciting results with eradication rates in excess
of 75%.”*” In a study conducted in Italy involving 280 patients
who failed to respond to standard triple therapy, the eradica-
tion rate of the patients treated with levofloxacin and tinidazole
(90%) was higher than that of those treated with the standard
quadruple therapy (63%), and the side effects were less frequent
in the levofloxacin and tinidazole group than in the quadruple
group.”

Most previous studies have used amoxicillin in combination
with a quinolone as a second-line regimen. However, in this
study, we chose metronidazole instead of amoxicillin for two
reasons. First, because pretreatment antibiotic resistance is an
important factor for treatment failure, it would be reasonable
not to choose the same antibiotics used in the failed first-line
treatment. Even though it is generally known that the resistance
rate of H. pylori to amoxicillin is low, the amoxicillin resis-
tance rate is increasing in Korea (9.1% to 13.8%).”>”® Second,

Hl LML therapy
[1 Quadruple therapy

p=0.042 p=0.010
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Fig. 2. Intention-to-treat (ITT) and per-protocol (PP) analysis of He-
licobacter pylori eradication in patients randomly assigned to levo-
floxacin, metronidazole, and lansoprazole (LML) therapy or quadruple
therapy.

Intention-to-treat analysis

Per-protocol analysis

56 57

LML therapy Quadruple therapy

4 | 1 ]| 4
Lost to follow-up Poor compliance Lost to follow-up

52 52

LML therapy Quadruple therapy

38 14 48 4
Success Failure Success Failure

Fig. 1. CONSORT flow diaphragm
of the subjects’ progress through the
phases of the study.




Table 2. Patients with Self-Reported Adverse Effects during Levo-
floxacin, Metronidazole, and Lansoprazole Therapy and Quadruple
Therapy

Adverse effect Ll\/[(Ln‘ihSezr]a 24 Quadr(f:lzztgl crapy p-value
Metallic taste 8 (15.4) 7 (13.5) 0.780
Diarrhea 2(3.8) 3 (5.8) 0.647
Constipation 0 (0.0) 2 (3.9) 0.153
Abdominal pain 3 (5.8) 4(7.7) 0.696
Nausea 4(7.7) 3(5.8) 0.696
Vomiting 1(1.9) 6(11.5) 0.050
Headache 4(7.7) 4(7.7) 1.000
Reduced appetite 1(1.9) 1(1.9) 1.000
Heartburn 1(1.9) 2(3.8) 0.558
Others 2 (3.8) 1(1.9) 0.558
Total 12 (23.1) 15 (28.8) 0.502

Data are presented as number (%).
LML, levofloxacin, metronidazole, and lansoprazole.

metronidazole remains a major drug for eradication therapy,
despite a relatively high resistance rate. Although metronidazole
resistance can affect the successful eradication of H. pylori in
metronidazole-containing salvage therapy, some studies have
shown that metronidazole resistance is not a major determinant

'>?* Moreover, Gerrits et al.” reported that

of the failure rate.
metronidazole-resistant H. pylori isolates can reduce the effi-
cacy of metronidazole containing regimens, but does not make
them completely ineffective. This discrepancy between in vitro
metronidazole resistance and treatment outcome may be par-
tially explained by changes in the oxygen pressure in the gastric
environment, as metronidazole-resistant H. pylori isolates can
become metronidazole susceptible under low oxygen conditions
in vitro. These combined results suggested that the LML therapy
used in the present study could overcome metronidazole resis-
tance to some degree.

Generally, resistance to quinolones is easily acquired and,
in countries with a high consumption of these drugs (like
Korea), the resistance rate is increasing particularly rapidly.'
For example, in Korea, the resistance rate to quinolones was
approximately 5% in 2003;” it increased to 23.2% to 25.7%
in only 5 to 7 years.”®”® Similar to metronidazole, the success
rate of levofloxacin-based second-line therapies is affected by
the levofloxacin resistance rate.' Some studies have shown a
marked decrease in the effectiveness of the quinolone-based
regimen, which is further supported by the recent bacterial cul-
ture data.”’”” Even though a sensitivity test was not conducted
in this study to determine the frequency and extent of H. pylori
quinolone resistance, the higher quinolone resistance rate in Ko-
rea could explain the lower eradication rate achieved with LML
therapy in this study.

The H. pylori eradication rate of the quadruple therapy, in
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this study, was relatively high compared to other studies. The
eradication rate of 7-day quadruple therapy in Korea is reported
to be 63% to 819%," but, in the present study, the eradication
rate was 92.3% by PP analysis. This high eradication rate of
quadruple therapy might accentuate the difference in eradica-
tion rates between the two groups.

Our study has some limitations. First, we did not examine the
antibiotic sensitivity of patient H. pylori strains, precluding the
analysis of the eradication rate according to the sensitivity of
the bacteria to each antibiotic. Second, the duration of the LML
therapy was only 7 days. Other studies have shown better re-
sults following more than 10 days of eradication therapy, rather
than 7 days.”***” This suggests that the outcome of the present
study may have been different if the LML therapy had been
conducted for 10 to 14 days.

In conclusion, 7-day LML therapy as a second-line treatment
for H. pylori infection is safe but less effective than the standard
quadruple therapy. Although further studies based on the anti-
biotic susceptibility tests are needed, the results of the present
study indicate that quadruple therapy would be considered as
the primary second-line strategy for patients experiencing first-
line H. pylori therapy failure in Korea.
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