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Abstract

Background: In Japan, treatment guidelines are lacking for patients with upper gastrointestinal symptoms. We aimed
to compare the efficacy of different drugs for the treatment of uninvestigated upper gastrointestinal symptoms.

Methods: This was a randomized, open-label, parallel-group multicenter study. Helicobacter pylori-negative,
endoscopically uninvestigated patients≥ 20 years of age with upper gastrointestinal symptoms of at least moderate
severity (Global Overall Symptom score [GOS]≥ 4 on a 7-point Likert scale) were randomized to treatment with
omeprazole (10 mg once daily), famotidine (10 mg twice daily), mosapride (5 mg three times daily) or teprenone
(50 mg three times daily). The primary endpoint was sufficient relief of upper gastrointestinal symptoms after 4 weeks
of treatment (GOS≤ 2). UMIN clinical trial registration number: UMIN000005399.

Results: Of 471 randomized patients, 454 were included in the full analysis set. After 4 weeks of treatment, sufficient
symptom relief was achieved by 66.9% of patients in the omeprazole group, compared with 41.0%, 36.3% and 32.3% in
the famotidine, mosapride and teprenone groups, respectively (all, p< 0.001 vs omeprazole). There were no
treatment-related adverse events.

Conclusions: The favorable efficacy and safety profiles of omeprazole in relieving uninvestigated upper gastrointestinal
symptoms support its use as first-line treatment in this patient group in Japan. Patients who show no improvement in
symptoms despite PPI use, and those with alarm symptoms (such as vomiting, GI bleeding or acute weight loss) should
receive further investigation, including prompt referral for endoscopy.
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Background
Upper gastrointestinal (GI) symptoms are common in
Japan and their prevalence may be increasing. In a large,
international population-based survey of 500 Japanese
participants, 26% had experienced upper GI symptoms
during the previous 3 months and had a reduced quality
of life as a consequence [1,2]. Similarly, in a survey of
231 Japanese employees, 20% reported having frequent
upper GI symptoms in the previous 3 months [3]. An
international review of the prevalence of gastroesopha-
geal reflux disease (GERD) showed that, although the
prevalence of heartburn and/or regurgitation on at least
2 days per week was lower in Japan (about 7%) than in
Western populations, it was increasing [4].
Helicobacter pylori infection is a common cause of

underlying peptic ulcer disease and might be a cause of
upper GI symptoms [5]. Hence, a H. pylori ‘test and
treat’ strategy is the mainstay for managing patients with
uninvestigated upper GI symptoms [6,7]. Another cause
of upper GI symptoms is GERD [8]. The presence of
upper GI symptoms in the absence of GERD or organic
findings at endoscopy is termed functional dyspepsia.
The Rome III classification of functional GI disorders
lists symptoms of postprandial fullness, early satiety, epi-
gastric pain and epigastric burning as diagnostic criteria
for functional dyspepsia when there is no evidence of
structural disease that is likely to explain the symptoms
[9]. Bloating, postprandial nausea and excessive belching
can also support a diagnosis of functional dyspepsia [9].
By contrast, the predominant symptoms of heartburn
and/or regurgitation are excluded from the criteria for
dyspepsia and are instead included in the diagnostic cri-
teria for GERD, with or without reflux esophagitis [8,9].
However, patients with upper GI diseases/disorders often
present with multiple symptoms, and symptoms corre-
sponding to GERD and dyspepsia frequently coexist in
the same patient [10,11]. For example, in a Japanese
study by Adachi et al. of 221 patients with GERD who
had reflux esophagitis, the mean number of upper GI
symptoms reported by each patient was 5.4 [10].
Similarly, in the Canadian Adult Dyspepsia Empirical
Treatment–Prompt Endoscopy (CADET-PE) study by
Thomson et al., of 1040 patients with uninvestigated
dyspeptic symptoms, 80% had at least six upper GI
symptoms, including heartburn, regurgitation, upper
abdominal pain and upper abdominal fullness, while
< 0.1% had only one symptom [11].
Acid suppression with proton pump inhibitors (PPIs)

is effective in relieving heartburn and regurgitation, and
the American College of Gastroenterology guidelines
recommend PPIs as the mainstay therapy for GERD [12].
PPIs are also recommended as first-line pharmacother-
apy for the management of dyspepsia [13,14], and are
more effective than histamine H2-receptor antagonists or
prokinetic agents in the treatment of upper GI symptoms
in patients with H. pylori-negative dyspepsia [15]. There
is, however, a need for up-to-date management guide-
lines for GERD (with and without reflux esophagitis) and
dyspepsia in Japan [16,17].
Studies on the efficacy of PPIs for upper GI symptoms

are lacking for Japanese populations, which have a lower
prevalence of heartburn and regurgitation than Western
populations [1,2,4]. Therefore, in an effort to rectify this
situation, we conducted a study of four GI medications,
the omeprazole-controlled randomized study in Japanese
patients with upper GI symptoms (J-FOCUS). The study
included endoscopically uninvestigated, H. pylori-negative
patients with upper GI symptoms. The aim of J-FOCUS
was to compare the symptomatic efficacy of the PPI ome-
prazole with that of three other GI drugs with different
modes of action: the histamine H2-receptor antagonist
famotidine, the prokinetic agent mosapride and the muco-
sal protective agent teprenone.

Methods
Study design
This randomized, multicenter, parallel-group, open-label
study was conducted in Japan between February 2007
and June 2008. The local ethics committee at each study
center approved the study protocol. We obtained written
informed consent from all of the patients.

Setting and participants
J-FOCUS was conducted at 162 centers in Japan. The
study enrolled patients who visited a participating clinic
or hospital because of GI symptoms. Patients aged ≥ 20
years of age were eligible for inclusion if they had
chronic or recurrent episodes of at least one of eight
specific upper GI symptoms (epigastric pain, heartburn,
regurgitation, postprandial fullness, nausea/vomiting,
belching, early satiety and/or bloating), with one or more
of the symptoms being of at least moderate severity
(Global Overall Symptom [GOS] score ≥ 4) in the previ-
ous week. All patients underwent urine antibody testing
(Rapirun® H. pylori Antibody Detection Kit, Otsuka
Pharmaceutical Co., Ltd., Tokyo, Japan). This test was
reported to show high sensitivity (100%) and accuracy
(95.2%) for diagnosis of H. pylori infection relative to
biopsy-based testing [18]. Individuals who were H. pylori
positive, requiring H. pylori eradication therapy, were
not included in this study. Patients with a history of
H. pylori eradication were excluded because this could
introduce errors with antibody testing. Patients were also
excluded if they had undergone an endoscopy in the pre-
vious 3 months; had alarm symptoms (such as vomiting,
GI bleeding or acute weight loss) requiring endoscopy;
were judged by the investigator to require a prompt en-
doscopy; had a confirmed or suspected malignant lesion;



Sakurai et al. BMC Gastroenterology 2012, 12:42 Page 3 of 12
http://www.biomedcentral.com/1471-230X/12/42
had prior GI resectioning or vagotomy; had irritable
bowel syndrome or other comorbidities (including hep-
atic, renal or cardiac disease); had severe mental illness;
were or might possibly be pregnant or were lactating; or
were judged to be ineligible for study entry by the
investigator.
PPIs, H2-receptor antagonists, prokinetic agents, gastric

mucosal protective agents, anticholinergics, antidepres-
sants, anxiolytics, steroids (other than topical steroids),
non-steroidal anti-inflammatory drugs, aspirin or bispho-
sphonates were discontinued at least 1 week before study
entry and were not allowed during the study period.

Randomization and interventions
Eligible patients were randomly assigned in a 2:2:2:1 pro-
portion, using a central computer-generated randomization
list managed by a clinical research coordinator at each cen-
ter. During screening/enrollment, the physician recorded
the subject’s characteristics and provided this information
to the clinical research coordinator, who then allocated the
subject an ID and study drug based on the sealed allocation
tables prepared by the secretariat. Patients were allocated
using this method to receive omeprazole (10 mg once
daily), famotidine (10 mg twice daily), mosapride (5 mg
three times daily) or teprenone (50 mg three times daily)
for 4 weeks. All of the drugs were prescribed routinely and
administered orally. The doses of each drug were in line
with the authorized doses that are considered optimal for
the treatment of dyspepsia or GERD symptoms in Japan.
Rescue medication was not allowed. Patients visited the
clinic at study entry and at 4 weeks after the start of treat-
ment, and completed the GOS assessment. An optional
additional clinic visit could take place at 2 weeks after the
start of treatment. There were no deviations in the alloca-
tion of subjects based on their background characteristics.

Outcomes and follow-up
The primary endpoint was the proportion of patients
with sufficient overall symptom relief after 4 weeks of
treatment, which was defined as, at most, minimal symp-
tom severity (GOS ≤ 2) for all symptoms on the GOS.
The GOS has been validated in patients with dyspepsia
[19], and has been used in clinical studies of patients
with dyspepsia to assess symptoms and treatment success
[15,20,21]. It measures the severity of eight symptoms
(epigastric pain, heartburn, regurgitation, postprandial full-
ness, nausea/vomiting, belching, early satiety and bloating)
on a 7-point Likert scale (1= no problem [no symptoms];
2 =minimal problem [can be easily ignored without effort];
3 =mild problem [can be ignored with effort]; 4 =moder-
ate problem [cannot be ignored but does not influence
daily activities]; 5 =moderately severe problem [cannot be
ignored and occasionally limits daily activities]; 6 = severe
problem [cannot be ignored and often limits concentration
on daily activities]; 7 = very severe problem [cannot be
ignored, markedly limits daily activities and often requires
rest]. The completed GOS was collected by the investiga-
tors who were not allowed to change any outcome
reported by the patients.
Secondary endpoints were the proportion of patients

with complete overall symptom relief (GOS= 1) after
4 weeks of treatment for all symptoms on the GOS; the
proportion of patients with sufficient overall symptom
relief after 2 weeks of treatment; the proportion of
patients with complete overall symptom relief after
2 weeks of treatment; the proportion of patients with
symptom improvement after 4 weeks of treatment (de-
crease in GOS by≥ 2 grades for each symptom scored ≥ 3
at baseline on the GOS); and the proportion of patients
with symptom aggravation (increase in GOS by≥ 2
grades for each symptom scored ≤ 5 at baseline on the
GOS) after 4 weeks of treatment.
Upper GI symptoms were classified into one of the

following three categories: (1) GERD symptoms, if the
symptom with the highest GOS score was heartburn or
regurgitation; (2) dyspeptic symptoms, if the symptom
with the highest GOS score was epigastric pain, post-
prandial fullness or early satiety; (3) and other upper GI
symptoms, if the symptom with the highest GOS score
was nausea, vomiting, belching or bloating. Coexistence
was defined as the presence of symptoms from more than
one symptom category with a score of≥ 4. Treatment-
related adverse events were assessed and recorded at each
follow-up visit.

Statistical analysis
Based on prior studies [10,15], we estimated the propor-
tion of patients with symptom relief after 4 weeks of
treatment at 68% for omeprazole and 50% for famoti-
dine. From these values, we calculated that 127 patients
in each of the omeprazole and famotidine treatment
groups would provide 80% power to detect a significant
difference between the two groups. We aimed for a simi-
lar number of patients for the mosapride group. The ef-
fect of teprenone on dyspeptic or GERD symptoms was
assumed to be lower than that of the other agents [22].
Considering the symptom severity of included patients,
it was planned for ethical reasons to keep the group allo-
cated to teprenone as small as possible. It was estimated
that the effect of teprenone could be confirmed with half
the number of individuals allocated to the other agents.
Safety variables were analyzed using all randomized

patients (i.e., intention-to-treat population). Efficacy vari-
ables were analyzed using the full analysis set, which
comprised all patients who attended the baseline visit
and at least one follow-up visit. Patients who did not re-
turn after the initial visit were excluded from efficacy
analyses. The primary variable, the proportion of patients
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with sufficient overall symptom relief after 4 weeks of
treatment, was compared between the omeprazole group
and the other treatment groups using χ2 tests. A value of
p< 0.0167 in a two-sided test with Bonferroni correction
was considered statistically significant. For secondary
variables, no corrections were made for multiple com-
parisons. Multivariate logistic regression analysis was
also conducted to examine potential determinants of
treatment efficacy.
Results
Study sample
In total, of 533 patients with upper GI symptoms who
were screened, 62 were excluded (H. pylori positive,
n = 60; GOS≤ 3, n = 1; incomplete questionnaire, n = 1)
and 17 were lost to follow-up after randomization. Thus,
471 patients were included in the intention-to-treat ana-
lysis and 454 patients were included in the full analysis
set (Figure 1). In the 1 month before study entry, 83% of
patients were not prescribed a GI drug: no patient was
prescribed a PPI or H2-receptor antagonist, 5% were pre-
scribed a prokinetic and 12% were prescribed other GI
drugs. The characteristics of the patients at baseline were
similar in the four treatment groups (Table 1).
Figure 1 Study flow diagram. *patients who completed the Global Overa
Symptoms at baseline
The mean number of upper GI symptoms per patient
was 6.0 at baseline. In terms of symptoms of at least
moderate severity (i.e. GOS ≥ 4) postprandial fullness was
the most frequent, being reported by 69.1% of patients, fol-
lowed by epigastric pain, heartburn and bloating (Figure 2).
Overall, 41.4% of patients had more than one predominant
symptom type (‘GERD symptoms’, ‘dyspeptic symptoms’
and ‘other upper GI symptoms’; Figure 3). Ninety patients
reported both GERD symptoms and dyspeptic symptoms
as their predominant symptom type. There were no signifi-
cant differences in the proportions of patients with each
symptom between the four treatment groups at study entry
(Table 2).

Primary outcome
The proportion of patients with sufficient overall symp-
tom relief after 4 weeks of treatment was significantly
higher in the omeprazole group than in the other treat-
ment groups. In total, 66.9% of patients in the omepra-
zole group reported sufficient overall symptom relief
after 4 weeks of treatment, compared with 41.0%, 36.3%
and 32.3% in the famotidine, mosapride and teprenone
groups, respectively (p< 0.001 vs omeprazole; Figure 4).
Similar results were obtained in the intent-to-treat
ll Symptom assessment; ITT, intention-to-treat; FAS, full analysis set.



Table 1 Patient characteristics at baseline

Omeprazole group
(n=139)

Famotidine group
(n=129)

Mosapride group
(n=118)

Teprenone group
(n=68)

Men, n (%) 60 (43.2%) 48 (37.2%) 40 (33.9%) 29 (42.6%)

Age y, n (%)

≤39 72 (51.8%) 70 (54.3%) 61 (51.7%) 41 (60.3%)

40–59 52 (37.4%) 51 (39.5%) 45 (38.1%) 21 (30.9%)

≥60 15 (10.8%) 8 (6.2%) 12 (10.2%) 6 (8.8%)

Age, y (mean±SD) 40.9 ± 13.6 39.4 ± 12.6 40.0 ± 13.2 40.0 ± 12.9

BMI, kg/m2

<20 36 (25.9%) 42 (32.6%) 33 (28.0%) 20 (29.4%)

20–24 79 (56.8%) 65 (50.4%) 64 (54.2%) 39 (57.4%)

≥25 24 (17.3%) 22 (17.1%) 21 (17.8%) 9 (13.2%)

BMI, kg/m2 (mean± SD) 22.3 ± 3.5 21.9 ± 3.0 22.0 ± 3.2 21.7 ± 3.0

Smoking status (cigarettes/day)

None 101 (72.7%) 101 (78.3%) 93 (78.8%) 47 (69.1%)

<20 35 (25.2%) 20 (15.5%) 19 (16.1%) 16 (23.5%)

≥20 3 (2.2%) 8 (6.2%) 6 (5.1%) 5 (7.4%)

Alcohol intake

None 59 (42.4%) 55 (42.6%) 42 (35.6%) 22 (32.4%)

Occasionally 58 (41.7%) 53 (41.1%) 45 (38.1%) 32 (47.1%)

Every day 22 (15.8%) 21 (16.3%) 31 (26.3%) 14 (20.6%)

Concurrent disease

Absent 111 (79.9%) 114 (88.4%) 98 (83.1%) 62 (91.2%)

Present 28 (20.1%) 15 (11.6%) 20 (16.9%) 6 (8.8%)

SD, standard deviation; BMI, body mass index.
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population, consisting of all randomized patients (ome-
prazole, 62.7%; famotidine, 37.9%; mosapride, 32.8%; and
teprenone, 24.2%; all p< 0.001 vs omeprazole).

Secondary outcomes
The proportion of patients with complete overall symp-
tom relief after 4 weeks of treatment was significantly
Figure 2 Upper gastrointestinal symptoms in 454 patients at baseline
higher in the omeprazole group than in any of the other
three treatment groups. In total, 27.8% of the patients
treated with omeprazole reported complete overall
symptom relief after 4 weeks of treatment, as compared
with 9.8%, 8.0% and 6.2% of patients treated with famoti-
dine, mosapride and teprenone, respectively (all, p< 0.001
vs omeprazole).
, as scored on the Global Overall Severity (GOS) scale.



Figure 3 Coexistence of predominant gastroesophageal reflux
disease (GERD) symptoms, predominant dyspeptic symptoms
and predominant other upper gastrointestinal symptoms,
according to the symptom with the highest Global Overall
Severity score at baseline. A joint highest score for more than one
symptom was possible. GERD symptoms included heartburn and
regurgitation; dyspeptic symptoms included epigastric pain,
postprandial fullness and early satiety; and other symptoms included
nausea/vomiting, belching and bloating.
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Sufficient overall symptom relief after 2 weeks of treat-
ment was reported by 37.3% of patients in the omeprazole
group, compared with 20.0% in the famotidine group
(P=0.003 vs omeprazole), 15.1% in the mosapride group
(p< 0.001 vs omeprazole) and 20.0% in the teprenone
group (p= 0.018 vs omeprazole). The proportion of patients
with complete overall symptom relief after 2 weeks of treat-
ment was 8.7% in the omeprazole group, compared with
7.0% in the famotidine group (p= 0.610 vs omeprazole),
0.9% in the mosapride group (p=0.008 vs omeprazole) and
6.7% in the teprenone group (p=0.629 vs omeprazole).
Table 2 Number of patients with each symptom at baseline

Omeprazole group
(n = 139)

Famotidine
(n = 12

Stomach pain 87 (14.6) 90

Heartburn 89 (15.0) 75

Regurgitation 66 (11.1) 54

Postprandial fullness 113 (19.0) 100

Vomiting 59 (9.9) 51

Belching 46 (7.7) 31

Early satiety 60 (10.1) 47

Bloating 75 (12.6) 65

Values are n (%). There were no significant differences in rates of each symptom ac
The largest effect on symptom improvement was
observed in the omeprazole group for each of the eight
symptoms assessed by the GOS (Figure 5). By contrast,
the proportion of patients with symptom aggravation after
4 weeks of treatment was highest in the teprenone group
and lowest in the omeprazole group: 1.5% of patients in
the omeprazole group reported symptom aggravation after
4 weeks of treatment, compared with 4.9% in the famoti-
dine group (p= 0.118 vs omeprazole), 6.2% in the mosa-
pride group (p= 0.051 vs omeprazole) and 10.8% in the
teprenone group (p=0.003 vs omeprazole).
Compliance was assessed as the proportion of patients

who took at least 75% of their doses over the treatment
period. The rates of compliance were 96%, 91%, 84% and
89% in the omeprazole, famotidine, mosapride, and tepre-
none groups, respectively. None of the patients included
in the safety analysis set reported any treatment-related
adverse events at either follow-up visit.

Factors affecting outcome
Multivariate logistic regression analysis showed that
patients in the famotidine, mosapride and teprenone treat-
ment groups were significantly less likely than those in the
omeprazole treatment group to have sufficient overall
symptom relief after 4 weeks of treatment (Table 3). Logis-
tic regression analysis for all treatment groups combined
showed that sufficient overall symptom relief after 4 weeks
of treatment was more likely in patients with fewer than
five upper GI symptoms than in those with five or more
upper GI symptoms at baseline. Symptom relief was also
more likely in patients with predominant dyspepsia symp-
toms than in those without predominant dyspepsia symp-
toms at baseline (Table 3).
The proportion of patients with sufficient overall symp-

tom relief after 4 weeks of treatment was highest in the
omeprazole group, regardless of symptom severity, num-
ber of symptoms and symptom type at baseline (Table 3).
The proportion of patients who reached the primary end-
point in the omeprazole group was higher among those
with predominant GERD symptoms (76.8%) than among
group
9)

Mosapride group
(n =118)

Teprenone group
(n =68)

(17.5) 74 (15.2) 51 (16.1)

(14.6) 64 (13.1) 43 (13.6)

(10.5) 60 (12.3) 35 (11.1)

(19.5) 87 (17.9) 55 (17.4)

(9.9) 54 (11.1) 29 (9.2)

(6.0) 34 (7.0) 30 (9.5)

(9.2) 51 (10.5) 33 (10.4)

(12.7) 63 (12.9) 40 (12.7)

ross treatment groups (all, p> 0.05).



Figure 4 Proportion of patients with sufficient and complete overall relief of their upper gastrointestinal symptoms after 4 weeks of treatment
with omeprazole, famotidine, mosapride or teprenone. Symptoms were scored using the Global Overall Severity (GOS) scale. Sufficient overall symptom
relief was defined as GOS≤2 and complete overall symptom relief was defined as GOS=1 for all symptoms. *p-values given for sufficient symptom relief.
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those with predominant dyspeptic symptoms (68.4%) and
those with predominant other upper GI symptoms
(62.7%). Other than the omeprazole group, the highest
proportion of patients who reached the primary endpoint
was found in the famotidine group with predominant dys-
peptic symptoms (Table 4).
Figure 5 Proportion of patients with improvements in upper gastroin
omeprazole, famotidine, mosapride or teprenone. Symptoms were sco
improvement was defined as a decrease in GOS by≥ 2 grades. *p< 0.05, **
Discussion
The results of J-FOCUS, a randomized, open-label study,
showed that omeprazole (10 mg once daily) was signifi-
cantly more effective than famotidine (10 mg twice
daily), mosapride (5 mg three times daily) or teprenone
(50 mg three times daily) for providing sufficient and
testinal symptoms after 2 weeks and 4 weeks of treatment with
red using the Global Overall Severity (GOS) scale, and symptom
p< 0.01 vs omeprazole.



Table 3 Demographic and clinical characteristics and their
association with sufficient overall symptom relief after
4 weeks of treatment on multivariate logistic regression
analysis

Variable OR (95% CI)

Drug

Omeprazole 1.00

Teprenone 0.22 (0.11–0.42)

Mosapride 0.28 (0.16–0.48)

Famotidine 0.30 (0.17–0.51)

Sex

Male 1.00

Female 0.80 (0.49–1.32)

Age, y

< 60 1.00

≥ 60 1.0 (0.98–1.01)

BMI, kg/m2

< 25 1.00

≥ 25 0.98 (0.91–1.06)

Smoking status

Non-smoker 1.00

Smoker 1.01 (0.69–1.48)

Alcohol intake

Non-drinker 1.00

Drinker 0.94 (0.69–1.28)

Number of symptoms at baseline

< 5 1.00

≥ 5 0.48 (0.29–0.81)

Symptom severity

Less than severe 1.00

Severe 0.65 (0.39–1.08)

Symptom type

GERD-type* 1.23 (0.78–2.0)

FD-type* 1.67 (1.01–2.8)

Others* 0.85 (0.55–1.30)

*Compared with patients who did not have this symptom type. OR, odds ratio;
CI, confidence interval; BMI, body mass index; FD, functional dyspepsia; GERD,
gastroesophageal reflux disease.
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complete relief of upper GI symptoms after 4 weeks of
treatment in endoscopically uninvestigated, H. pylori-
negative patients. Symptoms were assessed using a previ-
ously validated symptom scale (GOS [19]), which has
already been used in clinical studies to measure symp-
toms and treatment success in patients with dyspepsia
with and without H. pylori infection [15,20,21]. In the
present study, 66.9% of patients treated with omeprazole
reached the primary endpoint of sufficient overall relief
of upper GI symptoms (GOS ≤ 2) after 4 weeks of treat-
ment, as compared with 41.0%, 36.3% and 32.3% of
patients treated with famotidine, mosapride and tepre-
none, respectively (all, p< 0.001 vs omeprazole). The
proportion of patients with complete overall symptom
relief (GOS= 1) after 4 weeks of treatment was about
three-fold higher in the omeprazole group (27.8%) than
in the other three treatment groups (9.8%, 8.0% and
6.2%, respectively; all, p< 0.001 vs omeprazole). Within
the omeprazole group, the proportion of patients with
sufficient overall symptom relief after 4 weeks of treat-
ment was highest in patients with predominant GERD
symptoms, followed by those with predominant dyspep-
sia symptoms. None of the included patients was pre-
scribed a PPI within 1 month of entering the study.
Because PPIs are not available over-the-counter in Japan,
it is very unlikely that any of the included patients had
used a PPI in the month before the study.
Our results support those of 512 Canadian patients

with H. pylori-negative dyspepsia in the randomized,
double-blind CADET–H. pylori Negative (HN) study,
which showed that omeprazole was significantly more ef-
fective than ranitidine, cisapride or placebo for relieving
upper GI symptoms after 4 weeks of treatment [15]. Ac-
cordingly, both studies support the use of PPIs as first-
line therapy for the treatment of dyspepsia.
Patients in J-FOCUS presented with multiple symp-

toms: the mean number of upper GI symptoms reported
by each patient at study entry was six. The prevalence
and severity of upper GI symptoms in J-FOCUS were
comparable with those described in Japanese patients
with GERD who had reflux esophagitis [10,23]. The
mean number of upper GI symptoms per patient was 5.4
in the study by Adachi et al., which included patients
with GERD who had reflux esophagitis, and a similarly
high symptom load was observed in the CADET-PE
study, in which 80% of patients with uninvestigated dys-
pepsia had at least six upper GI symptoms [10,11]. We
observed substantial coexistence of different symptom
types, with 41.4% of patients in J-FOCUS having coexist-
ing GERD, dyspepsia and/or other upper GI symptoms.
Coexistence of GERD and dyspepsia was common, with
19.8% of patients reporting both GERD and dyspepsia as
their predominant symptom types. Adachi et al. also
observed substantial coexistence of symptoms in patients
with GERD [10]. In that study, the most prevalent symp-
toms were heartburn and regurgitation, which were
reported by 71% and 68% of patients, respectively, but
these were closely followed by upper abdominal heavi-
ness (63%), upper abdominal pain (54%) and upper ab-
dominal fullness (53%). In our study, a lower number of
upper GI symptoms at baseline was associated with
treatment success, but symptom severity did not affect
treatment success on logistic regression analysis.
Within each treatment group, no pronounced differ-

ences in symptom response were observed among the
eight symptoms assessed by the GOS (Figure 5). Never-
theless, it cannot be ruled out that there may have been



Table 4 Proportion of patients with sufficient overall symptom relief after 4 weeks of treatment with omeprazole,
famotidine, mosapride or teprenone, grouped by symptom severity, number of symptoms and symptom type

Omeprazole Famotidine Mosapride Teprenone

n Proportion with
sufficient overall
symptom relief

n Proportion with
sufficient overall
symptom relief

n Proportion with
sufficient overall
symptom relief

n Proportion with
sufficient overall
symptom relief

Symptom severity* Moderate 104 72.1% 96 44.8% 91 38.5% 47 29.8%

Severe 29 48.3% 26 26.9% 22 27.3% 18 38.9%

Number of symptoms ≤ 4 28 78.6% 36 55.6% 23 43.5% 14 64.3%

≥ 5 105 63.8% 86 34.9% 90 34.4% 51 23.5%

Predominant
symptom type†

GERD 56 76.8% 36 22.2% 35 45.7% 21 23.8%

Dyspepsia 95 68.4% 93 47.3% 77 40.3% 51 33.3%

Other 59 62.7% 46 34.8% 55 30.9% 30 26.7%

*Moderate was defined as a GOS of 4 or 5, and severe as a GOS of 6 or 7.
†Symptoms were categorized as ‘GERD’ if the symptom with the highest score was heartburn or regurgitation, as ‘dyspepsia’, if the symptom with the highest
score was epigastric pain or early satiety, and as ‘other’ if the symptom with the highest score was nausea/vomiting, belching or bloating. A joint highest score for
more than one symptom type was possible. GERD, gastroesophageal reflux disease; GOS, Global Overall Symptom score.
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different effects on symptom subtypes consisting of epi-
gastric pain, postprandial fullness or early satiety, as
defined by the Rome III diagnostic criteria. However, we
decided against conducting such analyses, because the
marked coexistence of symptoms that we observed in
this study would have made the data difficult to inter-
pret, and thus, inappropriate to draw conclusions from.
The Rome III diagnostic criteria for functional dyspep-

sia exclude predominant symptoms of troublesome
heartburn and/or regurgitation, which are diagnostic cri-
teria for GERD, with or without reflux esophagitis [8,9].
However, dyspepsia and GERD often coexist in the same
patient, and underlying GERD is a potential cause of dys-
peptic symptoms [24]. GERD develops when the reflux
of stomach contents causes troublesome symptoms and/
or complications [8]. Acid can also play a role in dyspepsia
because acid infusions into the stomach and duodenum
have been shown to increase the perception of upper ab-
dominal symptoms and affect gastroduodenal motor func-
tion in healthy individuals [25-27]. Duodenal acid exposure
is increased in patients with functional dyspepsia and nau-
sea, and this is associated with greater symptom severity
[28]. Dyspepsia has also been linked with increased percep-
tion of postprandial symptoms [29], changes in visceral
sensory function [30], and hypersensitivity to gastric dis-
tension [31].
GI endoscopy is useful to identify the underlying struc-

tural causes of symptoms, but can only be used to diag-
nose a subgroup of patients with upper GI diseases and
disorders. In the CADET-PE study, the prevalence of re-
flux esophagitis on endoscopy was 55% (215/393) among
patients with predominant heartburn and/or regurgita-
tion, and 38% (236/647) among patients with other pre-
dominant upper GI symptoms, while only about 5% of
patients had peptic ulcer disease [11]. In clinical practice
in Japan, endoscopy does not usually form part of the im-
mediate management of patients who visit their medical
practitioner because of upper abdominal symptoms, unless
alarm symptoms such as GI bleeding, acute weight loss or
severe anemia are present. Instead, symptom control is the
first priority and patients are usually treated with GI drugs
with different modes of action that are selected according
to the type and severity of upper GI symptoms, either in
monotherapy or in combination therapy. However, up-to-
date management guidelines for GERD (with and without
reflux esophagitis) and dyspepsia in Japan need to be
developed [16,17]. These will also need to take into ac-
count the requirement for higher doses of PPIs in view of
the decreasing rate of H. pylori infection in Japan [32].
It is important to consider that the empirical use of

PPIs for patients with uninvestigated GI symptoms
should be done with care. For example, the National In-
stitute of Health and Clinical Excellence in the United
Kingdom [33] recommends that immediate referral for
endoscopy (seen within 2 weeks) is indicated for progres-
sive dysphagia, unintentional weight loss, an epigastric
mass, suspicious barium meal, iron deficiency anemia or
persistent vomiting. They also recommend that, in patients
aged over 55 years, endoscopy should be considered if
symptoms persist despite H. pylori testing and acid sup-
pression therapy. Furthermore, they recommend that em-
pirical full dose PPI therapy is offered for 1 month to
patients with dyspepsia. In the present study, approxi-
mately one-third of patients treated with omeprazole and
up to two-thirds of patients treated with the other drugs
did not attain sufficient symptom relief. In these patients,
further investigations, including endoscopy, may be neces-
sary for diagnosis and to guide future treatments.
J-FOCUS was the first study to compare the efficacy of

omeprazole, famotidine, mosapride and teprenone in
Japanese patients with uninvestigated upper gastrointes-
tinal symptoms. Its randomized, multicenter, parallel-
group design further adds to the strength of this study.
The present study has the following limitations: it was
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open label; information on over-the-counter drug use be-
fore study entry was not collected; the long-term effects
of each drug beyond the 8-week trial period were not
investigated; and some centers were unable to register
the target number of patients meaning the allocation
ratio (i.e., 2:2:2:1) was not fully met. In addition, the
study did not have a placebo arm, but because we only
enrolled patients with moderate to severe symptoms at
inclusion made this difficult to justify from an ethical
standpoint. Thus, whereas the study provided a compari-
son of symptom relief among active drugs with different
modes of action, the therapeutic gain of each drug com-
pared with placebo could not be determined. However,
the CADET-HN study, which included a placebo arm,
showed that symptom response after 4 weeks of treat-
ment was 51% (95% CI: 43–60%) with omeprazole, 36%
(95% CI: 28–39%) with ranitidine and 31% (95% CI: 22–
39%) with cisapride, compared with 23% (95% CI: 16–
31%) with placebo [15]. No treatment-related adverse
events were reported at either follow-up visit. This may
be related to the 4-week treatment duration, which was
possibly too short for adverse events to occur. However,
we must acknowledge the possibility that some patients
who did not attend the follow-up visits may have discon-
tinued treatment because of adverse events. It is also
possible that discontinuing prior therapies 1 week before
the study might have aggravated symptoms or led to the
onset of new symptoms. However, we were unable to as-
sess this possibility in the present study.
Some other limitations warrant mention. First, we used

a urine antibody test to screen patients for evidence of
H. pylori infection. Although this test shows high sensi-
tivity and accuracy, it has not yet been recommended by
guidelines as a screening test. It is therefore possible that
some patients with H. pylori infection were included in
this study. Although the use of endoscopic biopsy may
have avoided this possibility, this procedure is uncom-
fortable for the patient, time consuming and costly. Urea
breath testing, rapid urease tests or serology are well
established alternatives but, considering their reported
accuracies and specificities [34], they are unlikely to im-
prove the true detection rate over that achieved with the
urine antibody test in this study. Second, it is possible
that the opportunity for the investigators to exclude
patients based on their judgment of eligibility could have
introduced some bias into the study, as the investigators
may have preferentially included patients likely to re-
spond favorably to treatment. However, we deemed this
to be important and useful, as our exclusion criteria
could not cover every eventuality.

Conclusion
Our results from J-FOCUS support the implementation in
Japan of European and US guidelines, which recommend
PPIs as first-line treatment in patients with symptoms
of GERD or dyspepsia [13,14]. Our study provides useful
data for the formulation of a treatment flow algorithm in
Japanese patients with upper GI symptoms, especially in
view of the recent decrease in H. pylori infection rate
among young adults in Japan [32]. Other treatment
options, including different doses of PPI and combination
therapy with other GI drugs, may be required in the ap-
proximately 30% of patients whose upper GI symptoms
were not sufficiently relieved after 4 weeks of treatment
with omeprazole. Investigation of the cause of the symp-
toms, such as by endoscopy, should also be considered for
patients with insufficient symptom relief and in those with
symptoms or clinical findings associated with high risk of
serious disease or malignancy.

Competing interests
This study was supported by grants from the Advanced Clinical Research
Organization. Dr Anja Becher and Dr Christopher Winchester from Oxford
PharmaGenesis provided medical writing support funded by the Japan
Dyspepsia Society.

Acknowledgments
We would like to thank the following investigators: D Asaoka, M Hojyo, T
Osada, M Otaka, M Kawabe, Juntendo University; K Fukutomi, Y Sakai, T
Yamazoe, Kumamoto Rosai Hospital; K Hori, T Morita, T Oshima, T Tomita,
Hyogo College of Medicine; J Tashiro, Y Matsubara, T Tomita, Toshiba Hospital;
K Adachi, S Satoh, T Miyake, N Ishimura, T Morita, Shimane University; S
Sawada, Uji Hospital; M Moriyama, Moriyama Gastrointestinal Clinic; R
Shimoda, Saga University; S Nakayama, Kanzaki Clinic; T Horie, Horie Clinic; H
Oizumi, Oizumi Gastrointestinal and Internal Medicine Clinic; T Ono, Ono Clinic;
Y Mizuta, Nagasaki University; M Takahashi, Dokkyo University Koshigaya
Hospital; T Takemura, K Matsushita, H Yamauchi, Takeda General Hospital; K
Kan, Asahi Clinic; Y Fujimura, Kawasaki Medical School Kawasaki Hospital; T
Sato, Sato Clinic; Y Setoguchi, Setoguchi Internal Medicine Clinic; S Kitahama,
Kitahama Gastrointestinal and Internal Medicine Clinic; M Takahashi, Tsuruoka
Kyoritsu Hospital; S Goto, S Amemori, Taku Municipal Hospital; Y Sawada,
Takarazuka Municipal Hospital; Y Yokoyama, K Nomura, Nomura Kaihin
Hospital; N Manabe, T Kamada, Kawasaki Medical School; Y Honda, Honda
Clinic; T Monma, Monma Internal Medicine and Dermatology Clinic; S Mori,
Mori Clinic; S Ogata, Saga Prefectural Hospital Koseikan; H Terada, Terada
Internal Medicine Clinic; Y Nakamura, Nakamura Clinic; K Shibagaki, H Fujita,
Tottori Municipal Hospital; M Sasaki, T Wada, Nagoya Municipal University; M
Asayama, NTT East Japan Kanto Hospital; M Masutani, Auru Internal Medicine
Clinic; Y Sugiyasu, Sugiyasu Clinic; Y Kuroda, Kuroda Clinic; K Kishi, Meiwa
Hospital; T Iwashita, Iwashita Internal Medicine Clinic; K Tamaki, Tamaki Clinic;
M Kasuga, Town-run Okuizumo Hospital; T Ninomiya, Ninomiya Internal
Medicine Clinic; K Miyashita, Mitsubishi Mizushima Hospital; M Marutaka,
Central Hospital; T Kanai, Kanai Internal Medicine and Gastrointestinal Clinic; Y
Shimoyama, Gunma University; T Kabemura, Saiseikai Fukuoka General Hospital;
H Endo, Saga Prefecture Saiseikai Karatsu Hospital; T Yuki, Matsue Municipal
Hospital; Y Sato, Niigata University; T Oyama, A Danjyo, Saga Social Insurance
Hospital; Y Fujiwara, Osaka City University; S Nakahara, Nakahara
Gastrointestinal and Internal Medicine Clinic; A Kitsukawa, Takeo Municipal
Hospital; K Nishi, Hyogo Prefectural Awaji Hospital; H Asayama, Asayama Clinic;
H Horie, Horie Internal Medicine and Respiratory Clinic; T Watanabe, Watanabe
Gastrointestinal and Surgical Clinic; K Sonoyama, Sonoyama Clinic; K Otani,
Otani Hospital; M Kugai, H Akamatsu, Omihachiman Community Medical
Center; H Kurose, Okayama Kyoritsu Hospital; S Goto, Goto Internal Medicine
Clinic; K Kariya, Kurashiki Medical Center Mabi Central Hospital; N Hamamoto,
Hamamoto Internal Medicine Clinic; H Hara, Hara Surgical and Gastrointestinal
Clinic; R Yamauchi, Mitsubishi Mihara Hospital; K Tsuchihashi, Tsuchihashi Clinic;
K Fukuhara, Abe Clinic; H Maeyama, Maeyama Medical Maeyama Clinic; T Kato,
Gifu Municipal Hospital; A Takahashi, Tsukumo Memorial Hospital; M Miyamoto,
Hiroshima Prefectural Hiroshima Hospital; N Kitajima, Kasai Municipal Hospital;
C Matsunaga, Matsunaga Internal Medicine Clinic; K Kawashima, Matsue Seikyo
Hospital; A Kuwahara, Omachi Town-run Hospital; K Otsu, Otsu Clinic; Y Muto,



Sakurai et al. BMC Gastroenterology 2012, 12:42 Page 11 of 12
http://www.biomedcentral.com/1471-230X/12/42
Muto Internal Medicine Clinic; S Mitsuoka, Mitsuoka Internal Medicine and
Gastrointestinal Clinic.

Author details
1Department of Gastroenterology and Hepatology, Graduate School of
Medical Sciences, Kumamoto University, 1-1-1 Honjo, Kumamoto, 860-8556,
Japan. 2Department of Gastroenterology, Juntendo University School of
Medicine, Tokyo, Japan. 3Internal Medicine, Matsue Red Cross Hospital,
Matsue, Japan. 4Department of Gastroenterology, International Medical
Centre, Tokyo, Japan. 5Department of Internal Medicine, Yamagata Prefectural
Central Hospital, Yamagata, Japan. 6Department of Gastroenterology, KKR
Sapporo Medical Center, Sapporo, Japan. 7Department of Gastroenterology,
Saiseikai Noe Hospital, Osaka, Japan. 8Department of Gastroenterology and
Hepatology, Graduate School of Medical and Dental Sciences, Tokyo Medical
and Dental University, Tokyo, Japan. 9Department of Gastroenterology, Tokyo
Metropolitan Police Hospital, Tokyo, Japan. 10Satoh Gastrointestinal Surgical
Hospital, Kurashiki, Japan. 11Nagami Clinic, Unnan, Japan. 12Gastrointestinal
Division, Harada Internal Medicine, Tosu, Japan. 13Department of Internal
Medicine, Kyoritsu Hospital, Kawanishi, Japan. 14Kusaka Hospital, Bizen, Japan.
15Fujioka Hospital, Saga, Japan. 16Yamaguchi Hospital, Imari, Japan.
17Department of Internal Medicine, Tamano City Hospital, Tamano, Japan.
18Ooumi Clinic, Tsuyama, Japan. 19Department of Internal Medicine, Toshiba
Hospital, Tokyo, Japan. 20Department of Internal Medicine, Hyogo College of
Medicine, Nishinomiya, Japan. 21Department of Internal Medicine,
Gastrointestinal Endoscopy, Saga Medical School, Saga, Japan. 22Department
of Gastroenterology and Hepatology, Shimane University School of Medicine,
Izumo, Japan. 23Division of Gastroenterology, Department of Internal
Medicine, Kawasaki Medical School, Kurashiki, Japan. 24Current address:
Department of General Medicine, Kawasaki Medical School, Kurashiki, Japan.
25Current address: Department of Gastroenterology, Hokkaido University,
Sapporo, Japan.

Authors’ contributions
KS is the lead author, KH supervised the study and the other authors
performed data collection. All authors have approved the manuscript.

Received: 11 March 2011 Accepted: 1 May 2012
Published: 1 May 2012

References
1. Stanghellini V: Three-month prevalence rates of gastrointestinal

symptoms and the influence of demographic factors: results from the
Domestic/International Gastroenterology Surveillance Study (DIGEST).
Scand J Gastroenterol Suppl 1999, 231:20–28.

2. Enck P, Dubois D, Marquis P: Quality of life in patients with upper
gastrointestinal symptoms: results from the Domestic/International
Gastroenterology Surveillance Study (DIGEST). Scand J Gastroenterol Suppl
1999, 231:48–54.

3. Schlemper RJ, van der Werf SD, Biemond I, Lamers CB: Dyspepsia and
Helicobacter pylori in Japanese employees with and without ulcer
history. J Gastroenterol Hepatol 1995, 10:633–638.

4. Wong BCY, Kinoshita Y: Systematic review on epidemiology of
gastroesophageal reflux disease in Asia. Clin Gastroenterol Hepatol 2006,
4:398–407.

5. Fujiwara Y, Higuchi K, Arafa UA, Uchida T, Tominaga K, Watanabe T, Arakawa
T: Long-term effect of Helicobacter pylori eradication on quality of life,
body mass index, and newly developed diseases in Japanese patients
with peptic ulcer disease. Hepatogastroenterology 2002, 49:1298–1302.

6. Zagari RM, Fuccio L, Bazzoli F: Investigating dyspepsia. BMJ 2008, 337:a1400.
7. Ford AC, Moayyedi P: Current guidelines for dyspepsia management. Dig

Dis 2008, 26:225–230.
8. Vakil N, Veldhuyzen van Zanten S, Kahrilas P, Dent J, Jones R: The Montreal

definition and classification of gastro-esophageal reflux disease (GERD) –
a global evidence-based consensus. Am J Gastroenterol 2006, 101:1900–1920.

9. Tack J, Talley NJ, Camilleri M, Holtmann G, Hu P, Malagelada JR,
Stanghellini V: Functional gastroduodenal disorders. Gastroenterology 2006,
130:1466–1479.

10. Adachi K: Symptom diversity of patients with reflux esophagitis: Effect of
omeprazole treatment. J Clin Biochem Nutr 2006, 39:46–54.

11. Thomson AB, Barkun AN, Armstrong D, Chiba N, White RJ, Daniels S,
Escobedo S, Chakraborty B, Sinclair P, Van Zanten SJ: The prevalence of
clinically significant endoscopic findings in primary care patients with
uninvestigated dyspepsia: the Canadian Adult Dyspepsia Empiric
Treatment – Prompt Endoscopy (CADET–PE) study. Aliment Pharmacol
Ther 2003, 17:1481–1491.

12. DeVault KR, Castell DO: Updated guidelines for the diagnosis and
treatment of gastroesophageal reflux disease. Am J Gastroenterol 2005,
100:190–200.

13. Talley NJ, Vakil N: Guidelines for the management of dyspepsia. Am J
Gastroenterol 2005, 100:2324–2337.

14. Dyspepsia –management of dyspepsia in adults in primary care – full
guidelines CG17. http://publications.nice.org.uk/dyspepsia-cg17/introduction.

15. Veldhuyzen-van-Zanten SJ, Chiba N, Armstrong D, Barkun A, Thomson A,
Smyth S, Escobedo S, Lee J, Sinclair P: A randomized trial comparing
omeprazole, ranitidine, cisapride, or placebo in helicobacter pylori
negative, primary care patients with dyspepsia: the CADET-HN Study. Am
J Gastroenterol 2005, 100:1477–1488.

16. Shiota S, Murakami K, Takayama A, Yasaka S, Okimoto T, Yoshiiwa A, Kodama
M, Fujioka T: Evaluation of Helicobacter pylori status and endoscopic
findings among new outpatients with dyspepsia in Japan. J Gastroenterol
2009, 44:930–934.

17. Nakajima S: Stepwise diagnosis and treatment from uninvestigated
dyspepsia to functional dyspepsia in clinical practice in Japan: proposal
of a 4-step algorithm. Digestion 2009, 79(Suppl 1):19–25.

18. Fujisawa T, Kaneko T, Kumagai T, Akamatsu T, Katsuyama T, Kiyosawa K,
Tachikawa T, Kosaka O, Machikawa F: Evaluation of urinary rapid test for
Helicobacter pylori in general practice. J Clin Lab Anal 2001, 15:154–159.

19. Junghard O, Lauritsen K, Talley NJ, Wiklund IK: Validation of seven graded
diary cards for severity of dyspeptic symptoms in patients with non ulcer
dyspepsia. Eur J Surg Suppl 1998, 164(Suppl 583):106–111.

20. Blum AL, Talley NJ, O’Morain C, van Zanten SV, Labenz J, Stolte M, Louw JA,
Stubberöd A, Theodórs A, Sundin M, et al: Lack of effect of treating
Helicobacter pylori infection in patients with nonulcer dyspepsia.
Omeprazole plus clarithromycin and amoxicillin effect one year after
treatment (OCAY) study group. N Engl J Med 1998, 339:1875–1881.

21. Talley NJ, Janssens J, Lauritsen K, Racz I, Bolling-Sternevald E: Eradication of
Helicobacter pylori in functional dyspepsia: randomised double blind
placebo controlled trial with 12 months’ follow up. The optimal regimen
cures Helicobacter induced dyspepsia (ORCHID) study group. BMJ 1999,
318:833–837.

22. Mine T: Prospective comparative study between mosapride citrate and
teprenone in functional dyspepsia. Shokakika 2006, 43:508–511 [In Japanese].

23. Kusunoki H, Kusaka M, Kido S, Yamauchi R, Fujimura Y, Watanabe Y, Kobori
M, Miwa H, Tomita T, Kin Y, et al: Comparison of the effects of omeprazole
and famotidine in treatment of upper abdominal symptoms in patients
with reflux esophagitis. J Gastroenterol 2009, 44:261–270.

24. Talley NJ: Dyspepsia: management guidelines for the millennium. Gut
2005, 50(Suppl 4):iv72–78. discussion iv79.

25. Lee KJ, Vos R, Janssens J, Tack J: Influence of duodenal acidification on the
sensorimotor function of the proximal stomach in humans. Am J Physiol
Gastrointest Liver Physiol 2004, 286:G278–284.

26. Miwa H, Nakajima K, Yamaguchi K, Fujimoto K, Veldhuyzen van Zanten SJ,
Kinoshita Y, Adachi K, Kusunoki H, Haruma K: Generation of dyspeptic
symptoms by direct acid infusion into the stomach of healthy Japanese
subjects. Aliment Pharmacol Ther 2007, 26:257–264.

27. Simren M, Vos R, Janssens J, Tack J: Acid infusion enhances duodenal
mechanosensitivity in healthy subjects. Am J Physiol Gastrointest Liver
Physiol 2003, 285:G309–315.

28. Lee KJ, Demarchi B, Demedts I, Sifrim D, Raeymaekers P, Tack J: A pilot
study on duodenal acid exposure and its relationship to symptoms in
functional dyspepsia with prominent nausea. Am J Gastroenterol 2004,
99:1765–1773.

29. Boeckxstaens GE, Hirsch DP, Kuiken SD, Heisterkamp SH, Tytgat GN: The
proximal stomach and postprandial symptoms in functional dyspeptics.
Am J Gastroenterol 2002, 97:40–48.

30. Holtmann G, Gschossmann J, Buenger L, Gerken G, Talley NJ: Do
changes in visceral sensory function determine the development of
dyspepsia during treatment with aspirin? Gastroenterology 2002,
123:1451–1458.

31. Tack J, Caenepeel P, Fischler B, Piessevaux H, Janssens J: Symptoms
associated with hypersensitivity to gastric distention in functional
dyspepsia. Gastroenterology 2001, 121:526–535.



Sakurai et al. BMC Gastroenterology 2012, 12:42 Page 12 of 12
http://www.biomedcentral.com/1471-230X/12/42
32. Suzuki H, Hibi T, Marshall BJ: Helicobacter pylori: Present status and future
prospects in Japan. J Gastroenterol 2007, 42:1–15.

33. National Institute for Health and Clinical Excellence: Dyspepsia: Managing
dyspepsia in adults in primary care (clinical guidelines CG17). 2004, .

34. Redeen S, Petersson F, Tornkrantz E, Levander H, Mardh E, Borch K:
Reliability of Diagnostic Tests for Helicobacter pylori Infection.
Gastroenterol Res Pract 2011, 2011:940650.

doi:10.1186/1471-230X-12-42
Cite this article as: Sakurai et al.: Efficacy of omeprazole, famotidine,
mosapride and teprenone in patients with upper gastrointestinal
symptoms: an omeprazole-controlled randomized study (J-FOCUS). BMC
Gastroenterology 2012 12:42.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design
	Setting and participants
	Randomization and interventions
	Outcomes and follow-up
	Statistical analysis

	Results
	Study sample
	Symptoms at baseline
	Primary outcome

	link_Fig1
	Secondary outcomes

	link_Tab1
	link_Fig2
	Factors affecting outcome

	link_Fig3
	link_Tab2
	Discussion
	link_Fig4
	link_Fig5
	link_Tab3
	link_Tab4
	Conclusion
	show [aaa]
	Acknowledgments
	Author details
	Authors&rsquo; contributions
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


