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SUMMARY

Background
Helicobacter pylori eradication therapy alone is not sufficient to heal all
gastric ulcers.

Aim

To verify the efficacy of treatment with irsogladine maleate between the
termination and assessment of treatment for eradicating H. pylori in a
double-blind study.

Methods

Three hundred and twenty-two patients with a single H. pylori-positive
gastric ulcer were given eradication treatment, then assigned randomly
to a treatment group [given 4 mg/day irsogladine maleate (n = 150)] or
a control group [given a placebo (n = 161)]. The gastric ulcer healing
rates were compared after 7 weeks of treatment.

Results

The healing rate was significantly higher in the irsogladine maleate
group (83.0%) than in the placebo group (72.2%; > test, P = 0.0276). In
the subgroup analysis of cases of eradication failure, the gastric ulcer
healing rate was significantly higher in the irsogladine maleate group
(57.9%) than in the placebo group (26.1%; %> test, P = 0.0366).

Conclusions

Irsogladine maleate was effective for treating gastric ulcer after
H. pylori eradication. The high healing rates observed in patients with
or without successful eradication demonstrate the usefulness of irsogla-
dine maleate treatment regardless of the outcome of eradication.
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INTRODUCTION

For gastric ulcers associated with Helicobacter pylori
(H. pylori) infection, a triple therapy to eradicate the
bacterium is recommended that consists of a proton
pump inhibitor (PPI), amoxicillin, and clarithromy-
cin.” * Remarkable reductions in the relapse rate of
gastric ulcers have been reported with the use of this
combination therapy.’”® Some authors believe that
eradication of H. pylori should be performed after the
gastric ulcer has been treated, whereas others believe
that eradication treatment should be initiated when
the gastric ulcer is first identified and H. pylori has
been diagnosed. However, the eradication treatment is
often started at the time of diagnosis of a gastric ulcer
because the treatment for H. pylori eradication seems
to have no adverse effect on ulcer healing.>’
Although it has been reported in studies from Europe
and the United States that eradication treatment alone
is sufficient to cure peptic ulcers,® '° these results have
been obtained predominantly for duodenal ulcers and
therefore cannot be extrapolated to the treatment of
gastric ulcers, which occur frequently in the Japanese
population.'’ Lai et al. have reported that the rate of
healing of gastric ulcers is significantly lower than the
rate of healing of duodenal ulcers after the eradication
of H. pylori. They demonstrated the need for the con-
tinued treatment of gastric ulcers after eradication
therapy.'? Higuchi et al. reported that the therapeutic
effects of H. pylori eradication alone were insufficient
to cure gastric ulcers in Japanese patients and that
further treatment after eradication therapy is necessary
for gastric ulcers in Japanese patients, unlike Cauca-
sian patients.”> Moreover, the rate of eradication of
H. pylori has decreased recently due to the develop-
ment of increasing resistance to clarithromycin,'® '®
which suggests that another drug therapy should be
administered immediately after the eradication regi-
men has been performed until eradication is assessed.
During the period after the eradication treatment
until the time of assessment, which is performed at
least 4 weeks after the completion of eradication ther-
apy, the results of the treatment remain unknown.
Murakami et al. reported that 72.0% of gastric ulcer
relapses are observed during this period.'® This sug-
gests the need for further anti-ulcer treatment before
the assessment of eradication because the risk of
relapse is high, particularly in patients in whom eradi-
cation of H. pylori has failed. However, because the
administration of PPIs and some histamine H, receptor
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antagonists (H,RAs) is known to affect the assessment
of eradication,'”™?° it is desirable that these drugs are
not given for at least 4 weeks before the eradication is
assessed. Therefore, an anti-ulcer drug that does not
interfere with the assessment of H. pylori eradication
is required for use after eradication treatment.

Irsogladine maleate is an enhancer of gastric muco-
sal protective factors that is often prescribed in Japan,
Korea and China. It increases the production of intra-
cellular cyclic adenosine monophosphate (cAMP)
by inhibiting phosphodiesterase activity?' and thus
activates intracellular communication,?2 prevents a
reduction in gastric mucosal blood flow,** ?* increases
anti-inflammatory activity®' and prevents the reduc-
tion of mucosal hydrophobicity.? Its efficacy has been
demonstrated in various models of gastric mucosal
injury.23’ 26

In a pilot study of irsogladine maleate given after
H. pylori eradication treatment, the rate of healing of
gastric ulcers was 79.20%.%" The present study was
designed to verify the usefulness of irsogladine male-
ate when given during the period from immediately
after the completion of H. pylori eradication treatment
until the patient is assessed for eradication of the
bacterium.

MATERIALS AND METHODS

Patients

Patients of Japanese ethnic origin were recruited at
the outpatient departments of 44 hospitals and clinics
in Japan and provided written consent prior to their
participation in this study. The patients were aged
20 years or older at the time of inclusion. All patients
had been proven positive for H. pylori and had a
single gastric ulcer that had been confirmed by endos-
copy (5 mm or more across the longest diameter). The
ulcers had no evidence of regeneration of the periph-
eral epithelium (active stage). The diagnosis of
H. pylori infection was confirmed either by the rapid
urease test’® or the '>C-urea breath test.”® The patients
were enrolled in the study within 3 days of the
diagnosis of H. pylori-positive gastric ulcer disease.
Patients were excluded if they (i) had previously
undergone H. pylori eradication treatment; (ii) had an
acute gastric mucosal lesion (AGML); (iii) had an ulcer
with exposure to nonsteroidal anti-inflammatory drugs
(NSAIDs) in the preceding 4 weeks, which was con-
firmed by interview; (iv) had a linear ulcer; (v) had a
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concomitant duodenal ulcer; (vi) had an ulcer that was
resistant to anti-ulcer drugs, as judged by the physi-
cian on that basis of an interview about the history of
treatment of the gastric ulcer and the previous failure
of anti-ulcer drugs; (vii) had a history of gastrectomy
or vagotomy; (viii) had an ulcer that required surgical
treatment; (ix) had a gastric ulcer with a high risk of
bleeding (classified as IIb or IIl on Forrest’s classifica-
tion (patients classified as Ila were enrolled only when
the investigator deemed that there was no risk of
haemorrhage during the 8-week study period); (x)
were hypersensitive to any drugs; (xi) were being trea-
ted with drugs that were contraindicated for coadmin-
istration with the medications used in this study; (xii)
were pregnant or suspected to be pregnant; (xiii) had
participated in another clinical study within a
12 weeks period before their informed consent was
given; or (xiv) had a serious comorbidity.

Study design and assessment

This was a randomized, double-blind, placebo-con-
trolled, parallel-group comparison study and was
approved by the institutional review boards of all of
the participating study sites. The eradication treatment
comprised a triple therapy that consisted of 30 mg of
lansoprazole, 750 mg of amoxicillin and 200 mg of
clarithromycin, each given orally twice a day after
breakfast and supper for 1 week. The method of eradi-
cation used in this study is the standard therapy that
is recommended by guidelines that are accepted in
Japan.! The dose of clarithromycin can be either
400 mg/day or 800 mg/day; both have the same effi-
cacy for bacterial eradication. However, a dose of
400 mg/day has been reported to be safer.’® There-
fore, in this study, 400 mg/day clarithromycin was
used.

After the eradication treatment, the investigators
confirmed that the patients had not suffered any com-
plications with respect to severe hepatic, cardiac, renal
or blood disease due to the treatment and that they
had complied with the therapy throughout the 1 week
period. The patients were then randomized to either
the irsogladine maleate group (4 mg/day group; IM
group) or the placebo group (P group). Both irsogla-
dine maleate and the placebo were given orally twice
a day after breakfast and supper for a 7-week period.
During the treatment period, the patients visited the
study site once during the third week of the study for
the measurement of the safety parameters.

The primary endpoint of the study was gastric ulcer
healing, as judged by the investigators. Patients who
exhibited scarring of the ulcer, which had been diag-
nosed endoscopically as active at the baseline, were
considered to have a healed ulcer. The ratio of the
number of healed patients in each group to the num-
ber of patients in the efficacy analysis population was
calculated. To ensure the reliability of the gastric ulcer
assessment, for all patients, the ulcer stage was evalu-
ated on endoscopic images by two members of the
Endoscopic Image Evaluation Committee, who were
independent of the study sites. These individuals eval-
uated the endoscopic images of all patients in a man-
ner independent of each other. They were both blinded
to the treatment group and study site of the patient.

At the end of the study, bacterial eradication was
evaluated by the '*C-urea breath test. The co-adminis-
tration of antimicrobial agents, antiprotozoal drugs,
PPIs, H,RAs, and bismuth preparations, which might
affect the evaluation of the eradication of the bacte-
rium, was contraindicated during the 7-week treatment
period. Laboratory blood tests and urinalyses were all
performed on the day of the final visit of the study.
Subjective symptoms and objective findings were
examined by an interview at each visit, and any new
events were recorded. Adverse events were followed-
up until the baseline state had been returned to or
until they were no longer clinically significant.

Statistical analysis

In a preliminary study that was conducted before this
study, the rate of gastric ulcer healing due to the com-
bination of eradication treatment and IM was 80%
(28/35 patients).”” Higuchi et al. reported the rate of
gastric ulcer healing with eradication treatment alone
to be 560."° Therefore, the number of subjects
required to detect a significant difference with a 5%
two-sided significance level and an 80% power of
detection was 160 per group, assuming a healing rate
of 75% in the IM group and of 60% in the P group
and considering the likelihood that some subjects
would be excluded from the analysis.

Of the patients who progressed to the treatment per-
iod, those that remained after the exclusion of patients
who had a non-indicated disease or for whom there
were no data for the efficacy analysis were included in
the full analysis set (FAS). The rate of gastric ulcer
healing and the 95% confidence intervals (CI) were
calculated for both groups based on the endoscopic
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findings. The two-sided significance level was 5%
(P < 0.05) using the chi-square test. The results of the
gastric ulcer assessment performed by the investigators
at each site were considered to be the final judgment,
although the results of the overall evaluation by the
Endoscopic Image Evaluation Committee were also
examined. The rates of gastric ulcer healing were also
analysed in the per protocol set (PPS), and the robust-
ness of these results was examined.

RESULTS

Characteristics of the evaluable subjects

A total of 322 Japanese patients who were enrolled in
the study between May 2007 and August 2008 under-
went eradication treatment for 1 week. Eleven of these
patients were withdrawn from the study before treat-
ment with irsogladine maleate or placebo. Therefore,

311 patients were randomized into the two groups (IM
group, n = 150; P group, n = 161). Of these patients,
19 were judged to be ineligible to be included in the
FAS. These comprised one patient with type III
early gastric cancer, two patients who had incomplete
endoscopic findings at the completion of the study,
and 16 patients who dropped out from the study
(Figure 1).

The background demographic factors of the patients
are shown in Table 1. In the FAS, the rates of eradica-
tion of H. pylori were 86.5% (122/141) in the IM
group and 84.8% (128/151) in the P group.

Endpoint (ulcer healing)

The proportion of patients who showed endoscopic
evidence of the clinical progression of their ulcers to
the scarred stage (i.e. the healing rate) at the comple-
tion of the study was significantly higher in the IM

Enrolled patients : 322

Withdrawn : 11
Ineligible : 7

Retracted informed consent : 3
Others : 1

1—1

IM group : 150

Randomised patients : 311

P group : 161

Excluded from FAS : 9
Ineligible : 1
Discontinuation : 7
Wrong treatment : 1

Included in FAS : 141

Excluded from PPS : 7
Ineligible : 2
Wrong treatment : 4
Wrong observation : 1

Included in PPS : 134

Excluded from FAS : 10
Discontinuation : 9
Wrong treatment : 1

Included in FAS : 151

Excluded from PPS : 5
Ineligible : 3
Wrong treatment : 2

Included in PPS : 146

Figure 1. Flow diagram showing the enrolled patients and dropouts from the study. IM group, irsogladine maleate

(4 mg/day); P group, placebo group; FAS, full analysis set; PPS, per protocol set. Withdrawn (ineligible = gastric cancer;
others = history of eradication therapy). IM group excluded from FAS (ineligible = gastric cancer; wrong treatment = no
image taken). IM group excluded from PPS (ineligible = gastric cancer; wrong treatment = prohibited treatment/wrong
dose; wrong observation = prescription error). P group excluded from FAS (wrong treatment = no image taken). P group
excluded from PPS (ineligible = gastric cancer/multiple ulcers/rectal cancer; wrong treatment = prohibited treatment).
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Table 1. Comparison of patient characteristics in the two
treatment groups: irsogladine maleate (IM) and placebo
(P) in the FAS analysis

IM group P group

Treatment group (n = 141) (n = 151)
Mean age (years) 52.3 +11.4 52.4 + 11.6
Gender (male) 86 106
History of gastric ulcer 77 86
Smoking habit (+) 95 102
Complicated disease (+) 117 120
Site of lesion (1)

Body 71 73

Angle 65 74

Antrum 5 4
Site of lesion (2)

Anterior wall 10 7

Lesser curvature 92 105

Posterior wall 35 36

Greater curvature 4 3
Mean size of lesion (mm) 13.1 = 6.3 13.1 = 6.4

Range 5-32 5-40

(A) Student’s t-test; (C): y* test; (F) Fisher's exact test.

100;

80}
83.0

72.2

D
o

Healing rate (%)
N
Q

207

IM group P group

Figure 2. Healing rates in the two treatment groups in
the FAS. Irsogladine maleate (IM) group (n = 141), pla-
cebo (P) group (n = 151), *P = 0.0276 (> test), delta
value = 10.8% [95% confidence interval (CI): 1.3-20.3%.

group [83.0% (117/141)] than in the P group [72.2%

(109/151)] in the FAS (P = 0.0276) (Figure 2).
Subsequent analysis of the PPS revealed healing

rates of 83.6% (112/134) in the IM group and 72.6%

100

80+

607

57/
40+

Healing rate (%)

20 26.1

IM group P group

Figure 3. Healing rates in cases of eradication failure in
the two treatment groups. IM group (n = 19), P group

(n =23),* P=0.0366 (xz test), delta value = 31.8% (95%
CI: 3.3-60.49%).

(106/146) in the P group (P = 0.0271). These rates
were similar to those obtained in the FAS, which indi-
cated the robustness of the results related to this pri-
mary endpoint.

The central evaluation of gastric ulcer healing
performed by the Endoscopic Image Evaluation
Committee for reference purposes gave rates of healing
of 82.1% (115/140) in the IM group and 71.1%
(106/149) in the P group in the FAS (P = 0.0276), and
of 82.7% (110/133) in the IM group and 71.5%
(103/144) in the P group in the PPS (P = 0.0274).
These results were consistent with those obtained by
the investigators. As a result of the evaluation by the
Endoscopic Image Evaluation Committee, one patient
in the IM group with a gastric erosion, and two
patients in the P group, one with a duodenal ulcer and
one with an ulcer in the healing stage, were excluded
from the analysis because their disease process was
‘non-indicated’, based on their baseline endoscopic
images. Therefore, the results obtained from the evalu-
ation by the Endoscopic Image Evaluation Committee
included one fewer patient in the IM group and two
fewer patients in the P group as compared with the
populations included in the FAS analysis.

According to the intention-to-treat (ITT) analysis,
which counted the discontinuations and patients who
did not have endoscopic findings at the end of the
study as ‘uncured cases’, a significantly higher efficacy

Aliment Pharmacol Ther 31, 824-833
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was apparent in the IM group [78.0% (117/150)] than
in the P group [67.7% (109/161)] (P = 0.0417), which
was similar to the results of the FAS analysis.

In a subgroup analysis of the FAS, the rates of gas-
tric ulcer healing in cases where eradication had failed
were 57.9% (11/19) in the IM group and 26.1% (6/23)
in the P group (P = 0.0366). Therefore, the rate of
healing was significantly higher in the IM group than
in the P group (Figure 3).

The values that were obtained in the FAS analysis
after adjustment for gender, which was the demo-
graphic background factor that showed bias, were sim-
ilar to those obtained before adjustment by the
Mantel-Haenszel test (P = 0.0351).

Safety assessment

Safety was assessed in 311 patients. Of the 322
patients who were enrolled initially in the study, 11
patients (five in the IM group and six in the P group)
were excluded because they had dropped out before
they progressed to the treatment period.

The proportions of patients who exhibited adverse
drug reactions during the treatment period were 7.3%
(11/150) in the IM group and 7.5% (12/161) in the P
group; this difference was not significant between the

Table 2. Adverse events during treatment with irsogla-
dine maleate (IM) or placebo (P)

Adverse event/treatment IM group P group
group (n = 150) (n=161)
Gastric cancer 1
Abdominal distension 1
Constipation 3 2
Diarrhoea 2% 1
Ischaemic enterocolitis 1
Reflux oesophagitis 1
Stomatitis 1*
Rash/urticaria/drug eruption 3* 2
‘Lumpy’ feeling in the throat 1
Reduced white blood cell count 1 1
Elevated hepatic function 3
parameters (ALTt, GGTE,
bilirubin)
Increased triglycerides
Total (number of patients) 11 (7.3%) 12 (7.5%)

* Same patient.
TAlanine aminotransferase.
1 Gamma-glutamyl transpeptidase.
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groups (Table 2). None of the adverse drug reactions
showed a particularly high incidence in the IM group
when compared with the P group.

In the IM group, early gastric cancer was diagnosed
in one patient during the follow-up period. Although
the target lesion that was present at the baseline had
healed and eradication was successful in this patient,
findings that were indicative of an ulcer at another
site were observed on the endoscopy performed at the
completion of the study. Therefore, a follow-up exami-
nation was performed. Although biopsies were per-
formed in this patient at several time points, which
included at the completion of the study and during
the follow-up period, these yielded no malignant find-
ings. A follow-up endoscopy that was performed
6 months after the study had been completed detected
group IV findings. Subsequently, a laparoscopic partial
gastrectomy was performed successfully and the diag-
nosis of gastric cancer (group V) was confirmed. The
investigator reported that a relationship
between gastric cancer and IM treatment following
H. pylori eradication was unlikely, although this could
not be ruled out completely.

The administration of the study drug during the
treatment period was discontinued due to adverse drug
reactions in three patients (drug eruption in two
patients and ischaemic enteritis in one patient) in the
IM group and two patients (drug eruption and choking
symptoms) in the P group, which indicated that the
treatment with IM had no serious adverse effects with
regard to patient safety.

causal

DISCUSSION

We examined the effect of treatment with irsogladine
maleate immediately after H. pylori eradication in
Japanese patients with H. pylori-positive gastric ulcers.
It has been reported that the incidence of gastric ulcer
is higher than that of duodenal ulcer in the Japanese
population.'’ It is also known that gastric acid con-
tributes less to the formation of gastric ulcers than to
the formation of duodenal ulcers and that secretion of
gastric acid is lower in the Japanese population than
in Caucasian populations.®"” *? Therefore, it is highly
likely that treatment with a mucosal protective agent
would be selected for the treatment of gastric ulcers in
Japanese patients in preference to a gastric acid secre-
tion inhibitor. Although irsogladine maleate is avail-
able commercially for the treatment of gastric ulcers,
no results of randomized controlled trials of the
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ulcer-healing effects of irsogladine maleate after eradi-
cation treatment have been reported.

In this study, H. pylori eradication was performed
first in patients with an H. pylori-positive gastric ulcer
and the patients were then randomized to the irsogla-
dine maleate group or the placebo group. The rates of
ulcer healing were compared between these groups at
the completion of the study.

We found that treatment with irsogladine maleate
before the assessment of H. pylori eradication improved
the healing rate compared with placebo treatment in
patients who had undergone H. pylori eradication ther-
apy. In the FAS analysis, the healing rate was signifi-
cantly higher in the irsogladine maleate group (83.0%)
than in the placebo group (72.29%). Similarly, the heal-
ing rate was significantly higher in the irsogladine
maleate group (83.6%) than in the placebo group
(72.6%) in the PPS. In the PPS, seven patients in the ir-
sogladine maleate group and five patients in the placebo
group were excluded from the FAS. This comparatively
small number of exclusions suggested that this clinical
study was well controlled and highly reliable. The close
correlation between the results obtained by the investi-
gators and those obtained in a central evaluation by the
Endoscopic Image Evaluation Committee also confirmed
the reproducibility of this study.

A subgroup analysis of the efficacy of irsogladine
maleate revealed a significantly higher rate of healing
of gastric ulcers in the irsogladine maleate group in
cases in which H. pylori eradication has not been suc-
cessful, with rates of 57.9% in the irsogladine maleate
group and 26.1% in the placebo group. This demon-
strated that treatment with irsogladine maleate acceler-
ated the rate of gastric ulcer healing in such patients.
The low healing rate of 26.1% among patients in the
placebo group in whom eradication treatment had
failed suggested that eradication alone followed by
observation and no further treatment is potentially
risky. Whereas the eradication rate in this study was
relatively high (85.6%), this rate has been decreasing
in recent years in clinical practice®®> and is now
reported to be below 80% in most places* or even
below 70% in some places.’* Therefore, it is likely that
additional treatment of the ulcer during the period
from immediately after eradication until the assess-
ment of eradication will be warranted in the future.

Treatment with PPIs has been observed to affect
the results of the '>C-urea breath test to assess eradi-
cation.'””'® This effect might be due to the prolifera-
tion of bacteria other than H. pylori and an increase

in gastric pH that is accompanied by a reduced level
of urease activity in H. pylori and a reduced urease
activity accompanying the increase in gastric
pH,>> ?® in addition to the antimicrobial effects of
the PPIs themselves.’” Although H,RAs do not have
antimicrobial activity themselves,®® it has been
reported that they affect the assessment of eradica-
tion because of concomitant changes in the gastric
pH, which are similar to those induced by PPIs.'® 2°
Given that a significant reduction in the '’C-urea
breath test has also been reported after treatment
with H,RAs, with no increase in the rate of false
negative results,>® H,RAs should be administered with
care. This is particularly the case in patients with
positive, but low titres from the 13C-urea breath test.
Irsogladine maleate is considered suitable for the
treatment of ulcers after eradication therapy because
it inhibits neither urease activity (unpublished obser-
vation from Nippon Shinyaku Pharmaceutical Co.,
Ltd., Kyoto, Japan) nor secretion of gastric acid.** !
Consequently, irsogladine maleate is likely to have
no effect on the assessment of H. pylori eradication.
This is particularly important because H. pylori is
reported to cause not only gastric ulcers but also
gastric cancer.*” Therefore, the results of eradication
treatment must be assessed accurately to prevent a
relapse of the gastric ulcer and the development of
gastric cancer.*> **

Higuchi et al. reported that the rate of eradication
was 83.6% (ITT) in the triple therapy group that
received a PPI, 1500 mg of amoxicillin and 800 mg of
clarithromycin daily for 1 week, and that the rate of
ulcer healing was 49.2% (ITT) at 8 weeks after triple
therapy in Japan.'? In our study, the rate of eradica-
tion was 84.8% (FAS), and the rates of ulcer healing
were 72.2%/67.7% (FAS/ITT) at 7 weeks after triple
therapy in the placebo group. The eradication rate was
almost the same in the two studies, but our study gave
a higher rate for ulcer healing. The cause of the differ-
ent results in these two studies remains unclear
because the average ulcer diameters in both were
almost equal (12 mm and 13 mm). It has been shown
that the rate of healing of gastric ulcers after the suc-
cessful eradication of H. pylori depends on the size of
the ulcer. Sung et al. reported rates of ulcer healing of
8400 and 96% at 5 weeks and 9 weeks after the eradi-
cation of H. pylori, respectively.*” The average diame-
ter of gastric ulcers in their study was 8.2 mm. In
contrast, Higuchi et al. demonstrated that although the
overall healing rate of gastric ulcers with an average
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diameter of 12 mm was 49.2% at 8 weeks after eradi-
cation of H. pylori, individual healing rates depended
on the diameter of the ulcer, and corresponded to
8900, 54% and 5% for ulcers of <10 mm, 10 to
<15 mm, and >15 mm respectively."?> Therefore, it
seems that H. pylori eradication alone is effective for
smaller ulcers of <10 mm, but adjuvant treatments
after eradication are necessary for larger ulcers.

It should be noted that this randomized control trial
has a number of limitations. First, we enrolled low-risk
patients with uncomplicated ulcers. It is uncertain
whether our findings can be extrapolated to patients
with bleeding ulcers, ulcers that are a result of the use
of NSAIDs, or extremely large ulcers (>20 mm). Sec-
ondly, as described previously, Japanese people have a
greater tendency to develop gastric ulcers than duode-
nal ulcers."' Further studies are needed to be per-
formed to assess whether the results can be
generalized to other populations, such as Western and
other Asian populations.

With regard to the evaluation of safety, the incidence
of adverse drug reactions did not differ between the ir-
sogladine maleate and placebo groups. The single case
of gastric cancer that was observed in the irsogladine
maleate group was considered incidental and not the
result of oncogenesis that was attributable to treatment
with irsogladine maleate after H. pylori eradication.
This finding suggests a limitation in the endoscopic
diagnosis of gastric ulcers. Some gastric ulcers are diffi-
cult to differentiate from type III early gastric cancers,
which necessitates either a biopsy of the ulcer or the
documentation of complete healing of the ulcer to
exclude gastric malignancy. No other notable adverse
events were observed in either group in this study and
irsogladine maleate was shown to be a safe medication.

In conclusion, we performed a multicentre coopera-
tive study at 44 study sites in Japan. This study has
demonstrated the efficacy of irsogladine maleate in
the treatment of H. pylori-induced, uncomplicated
gastric ulcers after attempted eradication of H. pylori
in Japanese patients. The high rates of ulcer healing in
patients in whom eradication treatment was either

successful or unsuccessful demonstrated the usefulness
of irsogladine maleate treatment, and showed that it
improved healing independently of the outcome of
eradication. Moreover, because PPIs and some H,RAs
affect the assessment of eradication, whereas irsogla-
dine maleate does not, and it is less expensive than
gastric acid inhibitors, irsogladine maleate is an appro-
priate therapeutic agent to use after eradication ther-
apy for H. pylori.
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