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ABSTRACT

Background/Aims: Triple therapy consisting of
lansoprazole, amoxicillin, and clarithromyecin (LAC
regimen) is widely used to eradicate Helicobacter
pylort in Japan. However, the need for appropriate
treatment after failure of initial therapy to eradicate
H. pylori has been increasing. We therefore assessed
the efficacy of a combination of rabeprazole, amoxi-
cillin, and faropenem for second-line eradication
therapy.

Methodology: The subjects were 116 patients posi-
tive for H. pylori infection. Patients initially received
lansoprazole 60mg/day, amoxicillin 1500mg/day and
clarithromycin 400mg/day in two divided doses for 7
days. Patients in whom eradication treatment failed
were given rabeprazole 20mg/day and amoxicillin
1500mg/day in two divided doses, and faropenem
600mg/day in three divided doses (RAF regimen) for
7 congecutive days. H. pylori status was assessed by
the 13C-urea breath test combined with rapid urease
test or H. pylori culture method 8 weeks after com-

pletion of therapy. Susceptibility to clarithromycin
was determined by the agar dilution method, and
genetic polymorphism of CYP2C19 was analyzed by
polymerase chain reaction-restriction fragment
length polymorphism.

Results: The initial H. pylori eradication rate with
the LAC regimen was 76.4% (84/110). Assessment of
the CYP2C19 genotypes of the patients in whom
eradication therapy failed revealed that homozygous
extensive metabolizers accounted for 70.0% (16/23)
and heterozygous extensive metabolizers for 30.0%
(7/23), with no poor metaholizers. The acquired resis-
tance rate for clarithromycin was 52.0% (12/23). The
success rate of re-eradication with the RAF regimen
was 91.3% (21/23) with no serious adverse effects.
Conclusions: Triple therapy comprising rabepra-
zole, amoxicillin, and faropenem is effective for sec-
ond-line eradication treatment of H. pylori infection,
regardless of the genetic polymorphism of CYP2C19
or the presence of resistance to clarithromycin.

INTRODUCTION

Triple therapy consisting of lansoprazole, amoxi-
cillin, and clarithromycin (LAC regimen) is currently
widely used to eradicate Helicobacter pylort infection
in Japan. Generally good results have been reported
(1). However, a considerable number of cases do not
respond to this regimen, and the need for appropriate
treatment after eradication failure has been increas-
ing (2). The success or failure of eradication therapy
with LAC regimen is related to the presence of clar-
ithromyecin resistance and genetic polymorphism of S-
mephenytoin 4’-hydroxylase (CYP2C19) (3,4).

We assessed the safety and effectiveness of triple
therapy with rabeprazole, amoxicillin, and faropenem
for second-line eradication treatment of H. pylori.
Rabeprazole was chosen as the proton pump inhibitor
(PPI) because the metabolic pathway of rabeprazole is
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minimally affected by CYP2C19 (5,6), and faropenem
and amoxicillin were selected as antibiotics because of
their strong antibacterial activity against and resis-
tance to strains of H. pylori (7,8).

METHODOLOGY

The study subjects consisted of 116 patients (mean
age, 54 years, range, 19-82 years; male/female, 87/29)
who were positive for H. pylori infection. They were
recruited at our university hospital from December
2000 through March 2002.

The patients initially received lansoprazole 60mg/
day, amoxicillin 1500mg/day, and clarithromycin
400mg/day, all given daily in two divided doses (LAC
regimen), for 7 days to eradicate H. pylori infection. H.
pylori status was assessed 8 weeks after the comple-
tion of treatment.
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Endoscopic Genotype of Susceptibility to Result of

No. Age Sex diagnosis CYP2C19 Clarithromyein Re-eradication
1 36 M GU, gastritis homEM Resistant Success
2 58 M GU, DU, gastritis homEM Resistant Success
3 59 M DU, gastritis homEM Resistant Success
4 81 M DU, gastritis homEM Resistant Success
5 42 M GU, gastritis homEM Resistant Success
6 41 F Gastritis homEM Resistant Success
7 72 F Polyp . homEM Resistant Success
8 54 M GU, gastritis homEM Susceptible Success
9 57 M Gastritis homEM Susceptible Success
10 49 F GU, gastritis homEM Susceptible Success
11 56 M GU, DU, gastritis homEM Susceptible Success |
12 40 M DU homEM Susceptible Success
13 46 M GU, gastritis homEM Susceptible Success
14 60 F DU, gastritis homEM Susceptible Success
15 59 M DU, gastritis hetEM Resistant Success
16 75 M GU, gastritis hetEM Resistant Success
17 54 M GU, gastritis hetEM Resistant Success
18 67 M Gastritis hetEM Susceptible Success
19 48 M GU, gastritis hetEM Susceptible Success
20 58 M DU, gastritis hetEM Susceptible Success
21 25 M GU hetEM Susceptible Success
22 46 M GU, DU, gastritis homEM Resistant Failure
23 67 M GU, DU, gastritis homEM Resistant Failure

M: male; F: female; GU: gastric ulcer; DU: duodenal ulcer; gastritis: atrophic gastritis; polyp: gastric polyp; homEM:
homozygous extensive metabolizer; hetEM: heterozygous extensive metabolizer.

Patients in whom eradication treatment was
unsuccessful were given rabeprazole 20mg/day in two
divided doses, amoxicillin 1500mg/day in two divided
doses, and faropenem 600mg/day in three divided
doses (RAF regimen) for 7 consecutive days. H. pylori
status was assessed by the 13C-urea breath test (UBT)
combined with rapid urease test (RUT) or H. pylori
culture method 8 weeks after the end of therapy. UBT
was performed as described previously (9). Values of
less than 2.5%0 were taken to indicate that the indi-
vidual was not infected with H. pylori. RUT was per-
formed with the use of commercially available kits
(PYLORITEK™, Serim Research Corp., Elkhart, Indi-
ana, USA) according to manufacture’s instruction.

Susceptibility to clarithromycin was determined
by the agar dilution method (10), and genetic poly-
morphism of CYP2C19 was identified by polymerase
chain reaction-restriction fragment length polymor-
phism (PCR-RFLP) as described previously (11).
Throughout the study period, the investigators and
the patients were unaware of the CYP2C19 genotype
test results. :

This study was approved by the Ethic Committee
of Yokohama City University Hospital. Written
informed consent was obtained from each patient
before the study.

RESULTS

Of the 116 patients enrolled, 110 completed the
first treatment. The initial H. pylori eradication rate
with the LAC regimen was 76.4% (per protocol,

84/110).

Of the 26 patients in whom the first failed to erad-
icate H. pylori, 23 completed the second-line therapy.
The success rate of re-eradication therapy with the
RAF regimen was favorable, 91.3% (per protocol,
21/23). There was no laboratory or clinical evidence of
serious adverse effects with either the LAC or RAF
regimen.

The clinical characteristics of 23 patients who did'
not respond to the first treatment and received re-
eradication therapy with the RAF regimen are shown
in Table 1. Assessment of the CYP2C19 genotypes of
the patients in whom eradication failed revealed that
homozygous extensive metabolizers (homEM)
accounted for 70.0% (16/23) and heterozygous exten-
sive metabolizers (hetEM) for 30.0% (7/23), with no
poor metabolizers (PM) 0% (0/23).

The acquired resistance rate for clarithromycin
was 52% (12/23). There was no obvious difference in
the success rate of re-eradication therapy between
patients with clarithromycin-resistant strains of H.
pylori and those with clarithromycin-sensitive strains
of H. pylort.

DISCUSSION

We obtained a very high cure rate (91.3%) in
response to triple therapy with rabeprazole, amoxi-
cillin, and faropenem, used as second-line eradication
treatment for H. pylori infection. The Maastricht Con-
cessus Report recommended that patients in whom H.
pylori is not eradicated by initial triple therapy with
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lansoprazole, amoxicillin, and clarithromycin should
receive 4 agents, a PPI, bismuth, tetracycline, and
metronidazole, for second-line therapy (12). However,
the ideal re-eradication method remains controversial.
Recently reported results of re-eradication therapy for
H. pylori are summarized in Table 2 (13-18). The suc-
cess rates of re-eradication treatment for H. pylori
range between 33 and 100%.

CYP2C19 is one of the isoenzymes of cytochrome
P450 (CYP450) in the liver and has important roles in
the catabolism of PPlIs. Twa genetically distinct phe-
notypes of CYP2C19 have been identified: extensive
metabolizers and poor metabolizers (5,6,11,19). Varia-
tion in genotype affects the acid suppressing activity of
PPIs by modifying their rate of catabolism. Although
CYP2C19 has an important role in the catabolism of
PPIs, the relative contribution of CYP2C19-mediated
metabolism to acid suppression is reported to vary
among different PPIs (5,20,21).

Assessment of the CYP2C19 genotypes of the
patients in whom H. pylori persisted after initial erad-
ication therapy with the LAC regimen revealed that
homEM accounted for up to 70.0% and hetEM for
30.0%, with no poor metabolizers. The frequencies of
hormEM and hetEM in the Japanese population have
been estimated to be 25% to 35% and 45% to 50%,
respectively (5,11,22,28). Gastric acid suppression by
lansoprazole is influenced by CYP2C19 genotype,
resulting in insufficient suppression of gastric acid in
homEM and hetEM (11,19,21). The homEM group
clearly accounted for the larger population of unsuc-
cessful cases, suggesting that poor bioavailability of
PPI resulting from differences in metabolic activity
was an important cause of eradication failure.

Rabeprazole is mainly metabolized by a non-enzy-
matic pathway to thioether rabeprazole and partially
metabolized by CYP2C19 to demethylated rabepras-
zole (5). Therefore, the pharmacokinetic disposition of
rabeprazole is less affected by the CYP2C19 status
than that of lansoprazole (11,21). Rabeprazole has also
been reported to produce an adequate level of gastric
acid suppression (5,11). We therefore attribute the
high success rate of re-eradication treatment with the
RAF regimen mainly to sufficient acid suppression by
rabeprazole.

Faropenem, an orally active penem antibiotic, is
active against both clarithromycin-sensitive and -
resistant . pylori isolates at clinically achievable min-
imum inhibitory concentrations (7,8). Resistance of H.
pylori to faropenem has not been reported (7,8). Thus,
faropenem has the potential to be used as an adjunc-
tive drug with amoxicillin, even if H. pylort acquires
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resistance to clarithromyein after failure to respond to
eradication treatment with a regimen including this
drug.

In conclusion, our results show that triple therapy
with rabeprazole, amoxicillin, and faropenem is safe
and effective when used for second-line treatment in
patients in whom initial . pylori eradication therapy
is unsuccessful. This triple therapy is effective regard-
less of the genetic polymorphism of CYP2C19 or the
presence of resistance to clarithromyecin.
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The roles of PPARs in digestive diseases
‘Atsushi Nakajima, 'Masato Yoneda, 'Hirokazu Takahashi,

‘Nobutaka Fujisawa, ‘Koichiro Wada

'Gastroenterology Division, Yokohama City University

*Department of Pharmacology, School of Dentistry, Osaka University

Abstract
Peroxisome proliferator~activated receptor y (PPARy ), one of the nuclear receptors,

is expressed at high levels in adipose tissue and is related to adipocyte differentiation and

insulin sensitivity. PPARy is also expressed at high levels in digestive organs, especially
in the colon epithelium. The physiological and pathological roles of PPARy in the gastroin-

testinal tract have been investigated and recognized as an endogenous regulator of innate

immunity, inflammation, and cell proliferation. PPARy ligands have recently been re-
ported to improve the condition of patients with non—alcoholic steatohepatitis (NASH).

Thus, PPARy ligands are indeed potential benefit candidates for various digestive dis-

eases. In this review, we will focus on the current knowledge and new insights of the

roles of PPARy in digestive diseases, especially in (1)inflammatory bowel disease (IBD),

(2)colon cancer, and (3)NASH.

Key words: PPARy , inflammatory bowel disease, colon cancer, NASH
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