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Abstract

AIM: To evaluate the efficacy and safety of esomepra-
zole-based triple therapy compared with lansoprazole
therapy as first-line eradication therapy for patients
with Helicobacter pylori (H. pylori) in usual post-mar-
keting use in Japan, where the clarithromycin (CAM)
resistance rate is 30%.

METHODS: For this multicenter, randomized, open-
label, non-inferiority trial, we recruited patients (= 20
years of age) with H. pylori infection from 20 hospitals
in Japan. We randomly allocated patients to esome-
prazole therapy (esomeprazole 20 mg, CAM 400 mg,
amoxicillin (AC) 750 mg for the first 7 d, with all drugs
given twice daily) or lansoprazole therapy (lansoprazole
30 mg, CAM 400 mg, AC 750 mg for the first 7 d, with
all drugs given twice daily) using a minimization meth-
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od with age, sex, and institution as adjustment fac-
tors. Our primary outcome was the eradication rate by
intention-to-treat (ITT) and per-protocol (PP) analyses.
H. pylori eradication was confirmed by a urea breath
test from 4 to 8 wk after cessation of therapy.

RESULTS: ITT analysis revealed the eradication rates
of 69.4% (95%CI: 61.2%-76.6%) for esomeprazole
therapy and 73.9% (95%CI: 65.9%-80.6%) for lan-
soprazole therapy (P = 0.4982). PP analysis showed
eradication rate of 76.9% (95%CI: 68.6%-83.5%)
for esomeprazole therapy and 79.8% (95%CI:
71.9%-86.0%) for lansoprazole therapy (P = 0.6423).
There were no differences in adverse effects between
the two therapies.

CONCLUSION: Esomeprazole showed non-inferiority
and safety in a 7 day-triple therapy for eradication of A.
pylori compared with lansoprazole.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Amoxicillin is a standard regime for Helico-
bacter pylori (H. pylori) eradication in Japan. Esomepra-
zole is a second-generation PPI that became available
in 2011 in Japan. Several studies have reported eradi-
cation data comparing esomeprazole to first-generation
proton pump inhibitors (PPIs), but it is not known
whether the H. pylori eradication rates of esomeprazole
are equal to those of lansoprazole, a first-generation
PPI, under circumstances of increased resistance to
clarithromycin in Japan.

Nishida T, Tsujii M, Tanimura H, Tsutsui S, Tsuji S, Takeda A,
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INTRODUCTION

Proton pump inhibitors (PPIs) are widely used for the
treatment of acid-peptic diseases. Their mechanism of
action involves inhibition of the H-K-adenosine triphos-
phatase enzyme in the patietal cells of the gastric mucosa.
Helicobacter pylori (H. pylori) eradication therapy is effective
for accelerating healing and inhibiting the recurrence of
gastric or duodenal ulcers, and is strongly recommended
in various guidelines as a first-line therapy for H. pylori-
positive gastric or duodenal ulcers. Treatment with
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PPIs in combination with antibiotics has increased the
eradication rate of H. py/om{m. Acid inhibition increases
eradication efficacy because antibiotics are more stable
in a less acidic gastric environment and induces a higher
antibiotic sensitivity in the bacteria®.

PPI-containing triple therapy with clarithromycin
(CAM) and amoxicillin (AC) is a standard regime for H.
Pylori eradication in Japan. This triple therapy in patients
with gastric or duodenal ulcers has been covered under
Japan’s national health insurance scheme since 2000,
and in 2013 its indication was expanded for H. pylori
eradication, including H. pylori-positive atrophic gastritis.
In 2007, a second-line eradication therapy, substituting
metronidazole (MTZ) for CAM was also approved. The
recent subsequent increase in bacterial resistance to CAM
in Japan, however, led to a decline in the eradication rate
by first-line therapy[él. The Japanese Society for Helico-
bacter Research conducted a CAM sensitivity study to ex-
amine the prevalence of bacterial resistance from 2002 to
2006 in Japan. Surveillance revealed that the CAM resis-
tance rate was 18.9% from 2002 to 2003, and then gradu-
ally increased to 21.1% from 2003 to 2004, to 27.7%
from 2004 to 2005". Due to the increased resistance to
CAM, it is recommended that drug sensitivity tests be
performed before initiating eradication therapy. Sensitiv-
ity tests are not common, however, because other antibi-
otics are not approved for first-line eradication therapy.

Esomeprazole, the S-isomer of omeprazole, is a
second-generation PPI that became available in 2011
in Japan. Esomeprazole is considered to induce greater
acid secretion suppression than first-generation PPIs
because of pharmacologic advantages over the racemic
compound", and is less likely to be affected by CYP2C19
polymorphisms"”. Several studies have reported eradica-
tion data comparing esomeprazole to first-generation
PPIs"”, but it is not known whether the H. pylori eradica-
tion rates of esomeprazole are equal to those of lanso-
prazole, a first-generation PPI, under circumstances of
increased resistance to CAM. Thetefore, in this study, we
compared 7 d triple therapy with esomeprazole or lanso-
prazole containing AC and CAM.

MATERIALS AND METHODS

Patients and study design

This was a prospective, randomized, controlled study. At
baseline, patients were evaluated for inclusion and exclu-
sion criteria and written informed consent was obtained.
Patients aged at least 20 years, diagnosed with gastric
ulcers, duodenal ulcers, or gastric mucosa associated lym-
phoid tissue lymphoma, idiopathic thrombocytopenic
purpura, or early gastric cancer with H. pylori infections
who met the inclusion criteria and who wished to receive
eradication therapy for H. pylori were enrolled into the
study. Those diseases ate covered for H. pylori eradication
by Japanese health insurance. In patients with gastric ul-
cers, H. pylori eradication therapy was administered after
the active gastric ulcer healed because 1 wk of H. pylori
eradication therapy is insufficient to heal gastric ulcers!"
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Table 1 Participating hospitals attending the osaka gut forum

Hospital Patients %
(esomeprazole/
lansoprazole)
1 Osaka Kaisei Hospital 52 (28/24) 19.4
2 Itami City Hospital 39 (20/19) 14.6
3 Osaka University Hospital 26 (12/14) 10.1
4 Osaka Seamen’s Insurance Hospital 24 (11/13) 9.0
5 Ashiya Municipal Hospital 17 (6/11) 6.3
6 Osaka General Medical Center 17 (7/10) 6.3
7 ‘Yao Municipal Hospital 16 (9/7) 6.0
8 Osaka National Hospital 13 (7/6) 49
9 Sumitomo Hospital 11 (6/5) 41
10 Nishinomiya Municipal Central Hospital 9(4/5) 3.4
11 Osaka Police Hospital 7 (3/4) 2.6
12 Higashiosaka City General Hospital 6(2/4) 22
13 Ikeda Municipal Hospital 6(3/3) 22
14 Toyonaka Municipal Hospital 6(3/3) 22
15 Otemae Hospital 5(3/2) 1.9
16 Hyogo Prefectural Nishinomiya Hospital 4(2/2) 15
17  Osaka Medical Center for Cancer and 4(1/3) 15
Cardiovascular Disease
18 Minoh City Hospital 3(1/2) 1.1
19 Osaka Rosai Hospital 2(1/1) 0.7
20 Kansai Rosai Hospital 1(0/1) 0.4
Total 268 (134/134) 100

In patients with active duodenal ulcers, however, 1 wk of
H. pylori eradication therapy is considered sufficient?,

At entry, a patient was diagnosed as H. pylori-positive
if at least one of the following tests was positive histo-
chemically-detectable H. pylori (hematoxylin and eosin
staining), rapid urease test, urea breath test, or stool an-
tigen test. Exclusion criteria were as follows: past history
of drug allergy to PPIs, AC or CAM; previous therapy
for H. pylors; clinically significant renal or hepatic disease,
or any other clinically significant medical condition that
could increase risk; pregnancy; alcohol abuse; drug addic-
tion; and previous partial or total gastrectomy.

Patients were enrolled by a gastroenterologist at each
participating institute after assessment of the appropti-
ate indications and ruling out any contraindications to
the therapies. Patients were then randomly allocated to
the esomeprazole group (esomeprazole 20 mg, CAM 400
mg, AC 750 mg for the first 7 d; with all drugs given twice
daily) or lansoprazole therapy (lansoprazole 30 mg, CAM
400 mg, AC 750 mg for the first 7 d; with all drugs given
twice daily) by the minimization method with age, sex,
and institution as adjustment factors, using an allocation
system, Waritsuke-kun® (Mebix, Inc., Tokyo, Japan). The
dose of CAM could be reduced to 200 mg twice daily at
the attending doctor’s discretion according to patients age
or physical size. Adverse events (AE) were evaluated using
the Common Terminology Criteria version 4.0. Compli-
ance was measured based on patient’s medication diary at
each visit. Compliance was calculated using the following
formula: compliance = actual number of internal use/14
(total number of internal use/7 d) X 100 (%o).

Determination of eradication was made from 4 to 8
wk after the completion of eradication therapy. Deter-
mination of H. pylori eradication was made using a urea
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breath test but measurement of H. pylori antigen in the
feces could be used instead of the urea breath test ac-
cording to institution availability. The eradication rate was
defined as the number of successfully treated patients
divided by the number of all treated patients.

The study was performed according to the Declaration
of Helsinki and was approved by each institution’s ethics
commiittee. This trial is registered with UMIN Clinical trials:
http://www.umin.ac.jp/ctt/, number UMIN000007733.
Signed informed consent was obtained from each patient
before study enrollment.

Statistical analysis

The trial was designed as a non-inferiority trial to com-
pate a 7 d triple therapy with esomeprazole »s lansopra-
zole, AC, and CAM for H. pylori infection in patients
naive to therapy. The eradication rate was evaluated by
intention-to-treat (ITT) and per protocol (PP). In the
ITT analysis, all enrolled patients that were lost during
follow-up or did not get the breath test or stool antigen
test to evaluate eradication or withdrew due to AE were
classified as failed to eradicate.

Our primary outcome was the eradication rate by ITT
and PP analyses of the two therapies. The secondary out-
comes were drug adherence and adverse events. In the PP
analysis, patients who were lost during follow-up or did not
follow the protocol were excluded from the analyses.

We calculated the sample size based on a non-inferiority
margin of 10%, a successful eradication rate of at least
70%, a two-sided test at the 5% level, and a power of 80%.
Based on this, a sample size of 119 patients per therapy
group was calculated to be sufficient. We decided to in-
crease the number to 130 patients per therapy group, how-
ever, to compensate for a potential 10% loss at follow-up.

The significance level was set at P < 0.05. The 95%CI
were constructed by normal approximation. Univatiate
logistic regressions were performed to predict successful
eradication. Statistical analysis was performed using JMP
software (ver. 10.0.2d1, SAS Institute Inc., Cary, NC).

RESULTS

Patients

In total, 268 patients evaluated at 20 hospitals attend-
ing the Osaka Gut Forum were enrolled from May 2012
to February 2013 (Table 1). We randomly assigned the
patients to receive esomeprazole therapy (# = 134) or
lansoprazole therapy (#» = 134) (Figure 1). Patients were
diagnosed with gastric ulcers (z = 163), duodenal ulcers
(n =59), both gastric and duodenal ulcers (# = 7), gastric
mucosa associated lymphoid tissue lymphoma (» = 2),
idiopathic thrombocytopenic purpura (#z = 1), or early
gastric cancer after endoscopic therapy (7 = 306) with H.
pylori infection at entry. The demographic and clinical
characteristics of the patients in the two groups were
comparable (Table 2). Mean age = SD was 61 *+ 14 years.
There were 186 men (69%). There were no significant
differences found in age, sex, body mass index, smoking

habit, alcohol use, undetlying diseases, or CAM dose be-
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Enrolled patients
n =268
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Esomeprazole
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Withdraw
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consentn =1
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Ceased due to - - .
lansoprazole, amoxicillin and clarithromycin
adverse events |« . s
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Figure 1 Study flow chart. H. pylori: Helicobacter
pylori.
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Withdraw
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Ceased due to
adverse events
n=1

—>|

Lost to follow-up
n=3

Protocol violation
n=2

n=121 Per protocol population n =124

Table 2 Demographic and baseline characteristics of the

study population

Characteristics Total Esomeprazole Lansoprazole
patients therapy therapy
n=268 n=134 n =134
Age (yr) (mean * SD) 61+14 61+13 61+14
range 23-92 25-84 23-92
Sex, male, % 186, 69% 92, 69% 94, 70%
BMI (mean + SD) 229+35 227+35 23.0+35
Alcohol', 1, (%) 119, 44% 54, 42% 65, 49%
Smoking (%) 75,28% 37,28% 38, 28%
Underlying diseases
Hypertension, 1, % 69, 26% 35,26% 34,25%
Diabetes mellitus, 1, % 35,13% 18,13% 17,13%
Lipid disorder, 1, % 31,12% 12,9% 19, 14%
Chronic lung disease, 1, % 7,3% 4,3% 3,2%
Disease for H. pylori eradication
Gastric ulcer, n, % 163, 61% 82,61% 81,61%
Duodenal ulcer, 1, % 59,22% 29,22% 30, 22%
Gastroduodenal ulcer, 1, % 7,3% 5, 4% 2,1.5%
Gastric MALT lymphoma, 1, % 2,0.7% 0,0% 2,1.5%
ITP, n, % 1,0.4% 1,0.8% 0,0%
EGC after endoscopic 36, 13% 17,13% 19, 14%
therapy, 1, %
Therapy and test for H. pylori eradication
Clarithromycin 28/233 12/118 16/115
400 mg/800 mg per day
Urea breath test/stool antigen 230/17/4  113/8/3 117/9/1
test/others
Compliance
Good, n, % 226 (84%) 110 (82%) 116 (87 %)

! Alcohol habit was defined as drinking more than twice a week, consumption
of more than 15 g of ethanol on each occasion in this study, 100 (%) If compli-
ance was more than 75%, it graded as good; 2Compliance = actual number
of internal use/14 (total number of internal use/7 d). BMI: Body mass index;
MALT: Mucosa associated lymphoid tissue; ITP: Idiopathic thrombocytope-
nic purpura; EGC: Early gastric cancer; H. pylori: Helicobacter pylori.

tween the two groups.
For the initial determination of H. pylori infection
status, a rapid urease test was performed in 113 patients
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(42%), blood antibody test in 110 patients (41%), stool
antigen test in 7 patients (2.6%), histopathology of bi-
opsy specimens in 25 (9.3%) patients, and urea breath
test in 13 patients (4.9%). Figure 1 shows the flow chart
for this study. After randomization, 4 patients were ex-
cluded 2 patients in the lansoprazole group had a history
of gastrectomy, 1 patient in the lansoprazole group had
comorbid gastric cancer, and 1 patient in the esomepra-
zole group had a history of penicillin allergy. One patient
in each group withdrew their informed consent before
therapy. Two patients in the esomeprazole and 1 patient
in the lansoprazole group withdrew due to adverse effects
(Grade 3 vomiting and Grade 1 diarrhea in the esome-
prazole group and Grade 1 vomiting in the lansoprazole
group). Three patients in the lansoprazole group and 5
patients in the esomeprazole group were lost to follow-
up. Two patients in the lansoprazole group and four in
the esomeprazole group were excluded due to a protocol
violation about judging method for H. pylori eradication
or internal method (Figure 1).

Eradication of H. pylori infection and adverse events
The efficacy of the two eradication therapies is shown
in Figure 2. ITT analysis showed eradication rates
69.4% (95%CI: 61.2%-76.6%) for esomeprazole therapy
and 73.9% (95%CI: 65.9%-80.6%) for lansoprazole
therapy. The PP eradication rate was 76.9% (95%ClI:
68.6%-83.5%) for esomeprazole therapy and 79.8%
(95%CI: 71.9%-86.0%) for lansoprazole therapy. Com-
parisons of the two therapies, both in the ITT and PP
analyses, showed non-inferiority ITT, P = 0.4982; PP, P
= 0.6423). Univariate logistic regression analysis showed
that there were no predicting factors (sex, age, habit of
smoking or alcohol, body mass index, dose of CAM, and
underling diseases) for successful eradication (Table 3).
Figure 3 shows eradication rates in the PP analysis strati-
fied by age.

The incidence of AE was comparable between the
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Figure 2 Eradication rates of esomeprazole and lansoprazole and non-
inferiority comparisons. PP: Per protocol; ITT: Intention to treat; H. pylori:
Helicobacter pylori,
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Figure 3 Eradication rate in the per protocol analysis stratified by age. H.
pylori: Helicobacter pylori; PP: Per-protocol.

two therapies (Table 4). The incidence of AE incidence
of all grades was 56% (75/134) in the esomeprazole
group and 53% (71/134) in the lansoprazole group. Most
AEs were Grade 1 (85% in both groups). In both groups,
diarrhea was the AE with highest incidence (27% in the
esomeprazole group and 31% in the lansoprazole group).
AEs were severe enough to discontinue therapy in 2
patients (1.4%) in the esomeprazole group and 1 (0.7%)
in the lansoprazole group. One patient stopped therapy
due to Grade 1 diarrhea. One patient in the lansoprazole
group had Grade 3 diarrhea, but discontinued to take the
medicine every day or evetry other day based on his own
judgment. He was excluded from the PP analysis due to a
protocol violation. Compliance of all patients except for 3
patients (50%, 79%, 86%) was 100% in the PP population
and excellent based on all the patients’ medication diaries.

DISCUSSION

The present study compared esomeprazole and lanso-
prazole therapy in H. pylori eradication. Generally, PPIs
are used for H. pylori eradication. Two mechanisms are
assumed to undetlie the increased eradication rate: en-
hancement of antibiotic efficacy induced by acid con-
trol"”, and direct antibacterial effect of PPIs.

(49
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Omeprazole and lansoprazole (first-generation PPIs)
have anti-acid properties and demonstrated efficacy for H.
Pylori eradication. The second-generation PPIs (rabepra-
zole and esomeprazole) have demonstrated even higher
acid inhibition"¥. Kirchheiner e a/'” reported that the
relative potencies of the PPIs compared to omeprazole
based on mean 24 h gastric pH were 0.9 and 1.6 for lan-
soprazole and esomeprazole, respectively. Even though
considering the difference of dose of each PPI in this
study, second-generation PPIs, esomeprazole are con-
sidered to more effectively suppress acid secretion than
first-generation PPIs, lansoprazole. One of the reasons is
considered that esomeprazole is less likely to be affected
than omeprazole by CYP2C19 polymorphisms'”. More
acid inhibition is considered to increase eradication ef-
ficacy because antibiotics are more stable in a less acidic
gastric environment and induce higher antibiotic sensi-
tivity in the bacteria. Moreover, PPIs themselves may
have direct antibacterial properties. Benzimidazole PPIs
inhibit the growth of H. pylori"”. Omeprazole competi-
tively inhibits the extracellular urease enzyme of H. pylori
in a dose-dependent manner' . Miwa ef 2/ reported that
rabeprazole is equivalent to omeprazole and lansoprazole
in the PPI/AC triple therapy in Japan Differential inhibi-
tory effects of esomeprazole and lansoprazole on urease,
however, have not been demonstrated.

Esomeprazole, the S-isomer of omeprazole (a race-
mic mixture of S- and R-optical isomers), is the first PPI
to be developed as a single optical isomer. Esomeprazole
has been available in Japan since 2011. Esomeprazole is
effective for H. pylori eradication. Our findings indicated
non-inferiority and safety in 7 day-triple therapy based
on esomeprazole compared with lansoprazole. A number
of studies have compared esomeprazole with other first-
generation PPIs. Wang ¢/ a/'” reported that the mean
H. pylori eradication rate (IT'T) with esomeprazole plus
antibiotics was 86%, a rate comparable to that of other
PPI therapies, 81% (ITT); the odds ratio (OR) was 1.38
(95%CI: 1.09-1.75) in 11 randomized controlled trials
including 2159 subjects in a meta-analysis. The OR by a
focused meta-analysis of six selected high-quality studies
was 1.17 (95%CI: 0.89-1.54) and sub-analysis that in-
cluded only studies comparing different doses of esome-
prazole with omeprazole ot pantoprazole revealed no sig-
nificant differences"”. Another recently meta-analysis (35
studies, 5998 patients) showed higher eradication rates
for esomeprazole than for first-generation PPIs [82.3% s
77.6%; OR = 1.32 (95%CI: 1.01-1.73)]". After exclud-
ing some studies due to methodological differences, the
OR was increased to 1.52 (95%CI: 1.19-1.95). In sub-
analyses based on esomeprazole dose, esomeprazole 40
mg twice daily had an OR of 2.27 (95%CI: 1.07-4.82),
while esomeprazole 20 mg twice daily had an OR of
1.04 (95%CI: 0.80-1.1.35). Thus, it seemed that the new-
generation PPIs esomeprazole or rabeprazole are more
effective than first-generation PPIs, omeprazole or lanso-
prazole, for H. pylori eradication when using a higher dose
of esomeprazole.

The most common causes for failed eradication are
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Table 3 Univariate analysis of predictors for successful H.pylori

eradication in per-protocol analysis

OR 95%ClI P value

Sex

Male 1

Female 0.963 0.507-1.88 0.909
Age (yr)

<60

= 60 1.1 0.594-2.09 0.754
Smoking

No 1

Yes 1.14 0.578-2.38 0.708
Drinking

No 1

Yes 0.644 0.347-1.18 0.157
BMI

<25

=25 0.73 0.361-1.52 0.387
Clarithromycin

400 mg/d 1

800 mg/d 1.96 0.752-4.75 0.162
Diabetes Mellitus

No 1

Yes 0.665 0.295-1.61 0.352
Hypertension

No 1

Yes 0.64 0.336-1.28 0.209
Lipid disorder

No 1

Yes 1.75 0.638-6.16 0.295
Chronic lung disease

No 1

Yes 1.68 0.278-32.0 0.616

BMI: Body mass index.

the presence of H. pylori resistance against antibiotics or
compliance of therapy, or both. Recently, a subsequent
increase in bacterial resistance to CAM was reported in
Japan, leading to a decline in the eradication rate of first-
line therapym. Generally, the best approach for H. pylori
eradication is the use of regimens that have proven to be
reliably excellent locallylmj. Unfortunately, sensitivity tests
are not common in Japan because antibiotics other than
the PPI/AC/CAM triple therapy have not been approved
for first-line eradication. The eradication rate of PPI/
AC/MTZ triple therapy, which was approved as a sec-
ond- line therapy has remained consistently high, about
90%"™ and eradication is successful in most patients who
are positive for H. pylori infection.

The history of the patient’s prior antibiotic use and any
prior therapies will also help to identify which antibiotics
are likely to be successful and those for which resistance is
probable. In this study, we excluded patients with prior H.
Pylori eradication therapy. To evaluate the patient’s antibiotic
use history, we examined patients with chronic lung disease
because those patients often used CAM. In the present
study, however, patients background was not significantly
different between groups. All but 3 patients were 100%
compliant in per protocol population and compliance was
excellent. Therefore, drug compliance might not have in-
fluenced the eradication rate in this study.

On the other hand, actual compliance with therapy
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Table 4 Adverse effects in each therapy

Adverse events Esomeprazole therapy Lansoprazole therapy

G1 G2 G3 Total,% G1 G2 G3 Total, %

Diarrhea 32 3 1 36,27% 33 7 1 41,31%
Bitter taste 13 3 0 16,12% 14 2 0 16,12%
Nausea 1 0 0 1,0.7% 1 0 0 1,07%
Vomiting 2 0 1 3,22% 0 0 0 0,0%
Eruption 1 2 0 322% 2 1 0 322%
Headache 0 0 0 0,0% 2 0 0 2,1.5%
Fatigue 1 0 0 1,0.7% 0 0 0 0,0%
Appetite loss 2 1 0 3,22% 1 0 0 1,0.7%
Stomatitis 0 0 0 0,0% 1 0 0 1,07%
Cheilitis 0 0 0 0,0% 2 0 0 2,15%
Thirst 2 0 0 2,1.5% 0 0 0 0,0%
Belch 1 0 0 1,0.7% 0 0 0 0,0%
Bad breath 1 0 0 1,0.7% 0 0 0 0,0%
Sore throat 1 0 0 1,0.7% 0 0 0 0,0%
Joint paint 1 0 0 1.,07% 0 O 0 0,0%
Leg edema 0 0 0 0,0% 1 0 0 1,07%
Chest discomfort 2 0 0 2,1.5% 0 0 0 0,0%
Floating 1 0 0 1,0.7% 0 0 0 0,0%
Abdominalwind 1 0 0 1,0.7% 0 0 0 0,0%
Constipation 2 0 0 215% 2 0 0 2,15%
Pruritus ani 0 0 0 0,0% 1 0 0 1,07%
Total 64 9 2  75,56% 60 10 1 71,53%

to eradicate H. pylori can be problematic because patients
often need to take as many as three different medica-
tions. Sasaki e# @/*" suggested that packs of eradication
medicine are useful for increasing eradication success. A
drug pack, Lansap® (Takeda Chemical Industries, Ltd,
Osaka, Japan) to simplify dosing has been available since
2002 in Japan. Lansap® provides daily dose cards for a
7 d therapy cycle. Each dose card contains three differ-
ent prescription drugs for 1-d therapy. Nagahara ¢ a/*”
reported PP analysis using data from 57 patients in the
Lansap group and 67 patients in a separate tablets group
whose compliance was equal to or greater than 80%. The
cure rates for the groups receiving Lansap® and the sepa-
rate tablets were 86.0% (95%CI: 74%-94%) and 76.1%
(95%CI: 64%-86%), respectively, in the PP analysis. The
eradication rates did not differ significantly between these
two groups, although the eradication rate was about 10%
higher with the Lansap®. Kawai ez al™ also reported that
a medication package might be useful to prevent mis-
takes regarding medicine dosage. In the present study,
patients in the lansoprazole group could use Lansap® at
the attending doctor’s discretion, whereas patients in the
esomeprazole group were used separate tablets, suggest-
ing that the packaging did not have a significant influence
on the eradication efficiency. Drug compliance was sug-
gested to be positively related to age over 60 years™. ITn
the present study, however, eradication rate stratified by
age was not significantly different among ages (Figure 3).

In conclusion, esomeprazole was not inferior and safe
in 7 d triple therapy for eradication of H. pylori compared
with lansoprazole.
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COMMENTS

Background

Esomeprazole is a second-generation proton pump inhibitors (PPls) that
became available in 2011 in Japan. Esomeprazole is considered to induce
greater acid secretion suppression than first-generation PPIs because of
pharmacologic advantages over the racemic compound. Several studies have
reported eradication data comparing esomeprazole to first-generation PPIs, but
it is not known whether the Helicobacter pylori (H. pylori) eradication rates of
esomeprazole are equal to those of lansoprazole, a first-generation PPI, under
circumstances of increased resistance to clarithromycin.

Research frontiers

Esomeprazole, the S-isomer of omeprazole, is the first PPl to be developed
as a single optical isomer. Esomeprazole is considered to more effectively
suppress acid secretion than first-generation PPIs. More acid inhibition is con-
sidered to increase eradication efficacy because antibiotics are more stable in
a less acidic gastric environment and induce higher antibiotic sensitivity in the
bacteria.

Innovations and breakthroughs

Recently meta-analysis showed higher eradication rates for esomeprazole
than for first-generation PPIs. In sub-analyses based on esomeprazole dose,
esomeprazole 40 mg twice daily had higher eradication rates, while esomepra-
zole 20 mg twice daily did not show the significant eradication rates.

Applications

The study results showed that esomeprazole was not inferior and safe in 7-d
triple therapy for eradication of H. pylori compared with lansoprazole under cir-
cumstances of increased resistance to clarithromycin in Japan.

Terminology

Determination of eradication was made from 4 to 8 wk after the completion of
eradication therapy. Determination of H. pylori eradication was made using a
urea breath test but measurement of H. pylori antigen in the feces could be
used instead of the urea breath test according to institution availability. The
eradication rate was defined as the number of successfully treated patients
divided by the number of all treated patients.

Peer review

Generally clarithromycin-containing eradication therapy should not be consid-
ered as first-line therapy for H. pylori eradication if clarithromycin resistance
rate is over 15%-20%. Unfortunately, Japanese health insurance dose not al-
lowed other regimens but clarithromycin containing triple therapy. Therefore the
regimens containing clarithromycin in the present study are standard regimens
as first-line therapy for H. pylori eradication in Japan.
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