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Effects of omeprazole on symptoms and quality
of life in Japanese patients with reflux
esophagitis: Final results of OMAREE, a large-scale
clinical experience investigation
Shigeru Yoshida*, Masahiro Nii, Masataka Date

Abstract

Background: For patients with reflux esophagitis (RE), endoscopic findings alone (without the frequency and
severity of symptoms) may not fully reflect the associated impact on health-related quality of life (QOL). There is
not enough data about symptoms and QOL of Japanese patients with RE. The present study therefore investigated
the epidemiological characteristics of such patients, and evaluated the efficacy and safety of omeprazole (and
other gastrointestinal drugs, except proton pump inhibitors [PPIs]) in terms of improving patients’ symptoms and
QOL.

Methods: In a large-scale, specific clinical experience investigation of Japanese patients with RE, epidemiological
characteristics, QOL and symptoms of the disease in relation to treatment with omeprazole and other
gastrointestinal drugs, except PPIs, and safety data of omeprazole were collected. The Quality Of Life in Reflux and
Dyspepsia questionnaire (QOLRAD) was used for QOL assessment.

Results: 9967 patients were included in the analysis (omeprazole: 7888). At baseline, 75.2% of patients had three or
more upper gastrointestinal symptoms, and 31.5% of patients had six or more upper gastrointestinal symptoms.
The overall mean QOLRAD score at baseline was 5.14 (the best score is 7). In the omeprazole group, the rate of
satisfactory improvement in subjective symptoms was 61.7% and 81.8% at Weeks 4 and 8, respectively, and these
were both significantly higher than those of patients treated with other drugs. In both the omeprazole group and
the other drugs group, the QOLRAD score at Week 4 improved significantly from baseline, and the degree of
improvement was significantly greater in the omeprazole group than in the other drugs group. The favourable
tolerability profile of omeprazole was confirmed.

Conclusion: In a large-scale survey, omeprazole improved symptoms and QOL more effectively in Japanese
patients with RE than other investigated drugs, and had a good tolerability profile.

Trial Registration: ClinicalTrials.gov identifier: NCT00859287.

Background
In the evaluation of clinical efficacy, subjective outcomes
are now being regarded as very important, and patient-
based clinical outcome measures are being required in
addition to conventional indices of pathological changes.
For reflux esophagitis (RE) in particular, some reports
have shown that endoscopic findings do not correspond

to the frequency and severity of symptoms [1] and that
the health-related quality of life (QOL) of patients with
RE is as impaired as that of patients with angina pec-
toris [2]. Elsewhere, in recent studies in Japan, the fre-
quency of symptoms and the severity of endoscopic
findings were associated [3,4]. Nonetheless, assessing
QOL is an important facet of evaluating clinical
treatments.
Various scales and questionnaires have been developed

to assess QOL, including the MOS Short-form Health
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Survey (SF-36) [5] as a health profile scale, the Psycho-
logical General Well-Being scale (PGWB) [6] to measure
psychosocial factors, the Gastrointestinal Symptom Rat-
ing Scale (GSRS) [7] to evaluate general gastrointestinal
symptoms, and the Quality Of Life in Reflux And Dys-
pepsia (QOLRAD) questionnaire [8] as a disease-specific
questionnaire for RE.
QOLRAD-J, the Japanese version of QOLRAD, was

recently developed and validated for assessment of QOL
in Japanese patients with heartburn [9]. The QOLRAD-J
consists of 25 questions grouped into five domains
(emotional distress, sleep disturbance, food/drink pro-
blems, physical/social functioning, and vitality) that are
strongly related to acid reflux symptoms. Each domain
is scored using a scale from 1 (worst condition) to 7
(best condition). A quantitative psychological evaluation
of the QOLRAD-J in Japanese patients with heartburn
demonstrated sufficient reliability, validity and
distinctiveness.
It has been described that the prevalence of upper

abdominal symptoms such as heartburn is high and
QOL is significantly impaired in patients with gastroeso-
phageal reflux disease (GERD), including RE [10,11].
Nevertheless, no large-scale epidemiological survey has
been conducted in Japan to assess the symptoms or
QOL of patients with heartburn or other syndromes, or
the relationship between patient characteristics and
treatment. Thus, we used the QOLRAD-J and a ques-
tionnaire to record clinical symptoms and evaluate the
efficacy and safety of omeprazole in the treatment of
RE. This report describes the QOL and symptoms of
Japanese patients with RE, as well as changes in their
QOL and symptoms after treatment with omeprazole or
other gastrointestinal drugs, except for proton pump
inhibitors (PPIs), and the safety profile of omeprazole.

Methods
Objectives
The objectives of this investigation were to epidemiologi-
cally analyze the background factors, clinical symptoms
and QOL of patients with RE using the QOLRAD-J ques-
tionnaire as part of usual clinical practice in Japan, and
to evaluate the effects of omeprazole on their symptoms
and QOL; the safety and tolerability of omeprazole was
also determined. Other non-PPI gastrointestinal drugs
(subsequently referred to as ‘other drugs’; see details
below) were also evaluated in terms of their effects on
symptoms and QOL of RE patients. This was a specific
investigation of clinical experience entitled OMAREE
(Omepral® tablets Mega-study to investigate the efficacy
on various types of Acid Reflux related symptoms and
QOL, and epidemiology in patients with Erosive Esopha-
gitis in daily medical practice) and was conducted in
compliance with Good Postmarketing Study Practice and

Helsinki Declaration, and in accordance with the Perso-
nal Information Protection Law. The institutional review
board at Jinbo Orthopedics Clinic and the join institu-
tional review board at Keihin-Chuo Clinic, Hisamitsu
Clinic, and Masabayashi Clinic approved the study design
(Reference Study Number: D9584L00008). Study objec-
tives and design were explained and consent was
obtained from all patients. This study is registered with
ClinicalTrials.gov, number NCT00859287.

Patients
To be included in the investigation, patients had to be
receiving (either as initial therapy or maintenance therapy
for RE) or be newly started on omeprazole (Omepral®

Tablet 10 or Omepral® Tablet 20, AstraZeneca K.K.,
Japan) or other drugs but not within 4 weeks of study
initiation, have had acid reflux-related symptoms (e.g.,
heartburn) of any intensity for 2 days or more, or of mod-
erate to severe intensity for 1 day or more during 1 week
immediately before the start of the investigation, and be
able to complete the questionnaires to record symptoms
and QOLRAD-J. Endoscopic confirmation of the diagnosis
of RE was also required. Patients were excluded if they
had received PPI therapy within 4 weeks before the start
of the investigation, had been previously enrolled in this
investigation, or were contraindicated to treatment with
omeprazole according to the package insert. During the
investigation, all treatments were provided at the physi-
cian’s discretion and in an open-label manner. This inves-
tigation included also special patient populations such as
children, elderly patients, patients with renal dysfunction,
patients with hepatic dysfunction, or pregnant women.

Methods and outcome variables
The enrollment period of this investigation was between
June 2007 and May 2008, and patients were followed up
for 8 weeks. Five patients were enrolled per center.To
avoid an imbalance of patient characteristics between
the treatment groups, the patient who had been or
would be treated with other drugs was enrolled as the
first patient at each participating center, while the
patients who had been or would be treated with ome-
prazole were enrolled as the second to fifth patients.
On enrollment, the patient’s age, sex, height, body

weight, lifestyle, medical history, surgical history, prior
medication, Helicobacter pylori infection status, history
of the present illness, and QOL (measured using the
QOLRAD-J) were recorded. Symptoms were assessed by
both the investigators (i.e., physician-reported symp-
toms) and the patients (i.e., patient-reported symptoms).
The investigators recorded the chief complaint of the
patient, and its severity and frequency. The patients
recorded the type, severity and frequency of the symp-
toms, the chief complaint, and the area affected, directly
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on the questionnaire form. Physician- and patient-
reported symptoms, and QOL were to recorded at
Weeks 4 and 8 of the investigation, based on recall
relating to the previous week. Patients in the omepra-
zole group were also monitored for any adverse drug
reactions (drug-related adverse events [as assessed by
the physician]) during the investigation period.

Statistical methods
The final analysis was conducted using patients for
whom data collection and data fixation had been com-
pleted as of March 31, 2009.
Patient background characteristics and clinical symp-

toms at baseline were summarized and descriptive sta-
tistics were calculated. For QOL, the QOLRAD-J scores
were calculated and, to verify the validity of the QOL-
RAD-J, Cronbach’s a coefficients for individual domains
and QOLRAD-J scores stratified by the severity and fre-
quency of physician-reported symptoms were calculated.
For each patient, if 50% or more of the items within a
specific domain of the QOLRAD-J were answered, the
mean score of the answered items was used as the
domain score; if less than 50% of the items were
answered within the domain, the domain score was
regarded as missing.
The primary endpoint for the efficacy assessment was

a satisfactory improvement in subjective symptoms at
Week 8, defined as physician-reported symptoms during
the preceding week being “None” or “Only mild symp-
toms for 1 day”. This definition was used throughout
the study. The secondary endpoints included a satisfac-
tory improvement in subjective symptoms at Week 4,
complete resolution of subjective symptoms (i.e., physi-
cian-reported symptoms during the preceding week
being “None”) at Weeks 4 and 8, satisfactory improve-
ment in individual patient-reported symptoms at Weeks
4 and 8, and QOLRAD scores before and after the start
of the investigation with stratification for physician-
reported symptom. The primary and secondary end-
points were compared between the groups, while also
compared between before and after the start of the
investigation.
Between-group comparisons of the rates of improve-

ment and resolution of symptoms were conducted using
c2 tests. Between-group comparisons of QOLRAD score
were conducted using two-sample t tests, and the
change from baseline in the QOLRAD score within each
treatment group was analyzed using paired t tests with-
out multiplicity adjustment. A two-sided 5% significance
level was used for all statistical tests. For the evaluation
of safety and tolerability, the incidence of adverse drug
reactions in the omeprazole group was analyzed
descriptively.

In this study, enrolled patients will be divided into two
groups (omeprazole: other drugs = 4:1). The efficacy
rates of the primary endpoint were assumed to be 50%
and 45%, respectively, for the two groups. In order to
have 95% power to detect a difference in the efficacy
rates between the groups using a c2 test with two-sided
5% significance level, 6472 omeprazole-treated patients
and 1618 patients for ‘other drugs’ was required. So, it
was necessary to enroll a total of at least 8090 patients.

Results
Patient characteristics
A total of 2143 medical institutions participated in this
investigation, and data were collected for 10,704
patients. The analysis set consisted of 9967 patients
(7888 patients received omeprazole and 2079 patients
received other drugs); 737 patients were excluded from
the analysis because of inappropriate enrollment, inabil-
ity to collect data or contract violation. The safety analy-
sis set consisted of 7711 patients treated with
omeprazole, as 177 patients did not return to the inves-
tigation site after enrollment and were excluded.
Table 1 shows the characteristics of the patients in the

analysis set. Overall, there was a slightly larger number
of women than men. The mean body mass index was
23.23 kg/m2, showing no tendency for obesity. Concur-
rent conditions reported in ≥5% of patients included
hypertension (28.7%), hyperlipidemia (18.4%), chronic or
acute gastritis (15.4%), esophageal hiatus hernia (8.5%),
insomnia (7.6%), and diabetes mellitus (5.9%).
The duration of RE was reported as less than 3 months

in 62.6% of patients, and was 6 months or more in 27.8%
of patients. In terms of the drugs used during the
4 weeks before the start of the investigation (patients
using PPIs during this time were excluded), H2 blockers
were the most commonly used (15.2%). When we investi-
gated the previous 5 years, 17.7% of patients had a history
of PPI therapy.
In patients treated with other drugs, the most com-

monly used agents were H2 blockers (1895 patients,
91.2%), prokinetics (490 patients, 23.6%), and mucosal
protectants (435 patients, 20.9%).

Clinical symptoms and QOL at baseline
Table 2 shows the frequency and severity of physician-
reported symptoms at baseline. Moderate or severe
symptoms were reported for 57.5% of patients. The ratio
of patients with moderate or severe symptoms in the
omeprazole group was slightly higher than in the other
drugs group. 41.4% of patients were symptomatic almost
every day.
Figure 1 summarizes the specific patient-reported

symptoms at baseline. “Stomach pain”, “heavy feeling in
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Table 1 Demographic and baseline characteristics

Total
(N = 9967)

Omeprazole
(N = 7888)

Other drugs
(N = 2079)

Age < 40 years 1503 (15.1) 1169 (14.8) 334 (16.1)

≥40 - <65 years 3929 (39.4) 3107 (39.4) 822 (39.5)

≥65 years 4535 (45.5) 3612 (45.8) 923 (44.4)

Sex Men 4178 (41.9) 3246 (41.2) 932 (44.8)

Women 5789 (58.1) 4642 (58.9) 1147 (55.2)

Body mass index, kg/m2 < 18.5 404 (4.1) 301 (3.8) 103 (5.0)

≥18.5 - <25 4134 (41.5) 3234 (41.0) 900 (43.3)

≥25 1786 (17.9) 1378 (17.5) 408 (19.6)

Unknown 3643 (36.6) 2975 (37.7) 668 (32.1)

Habitual smoking No 7310 (73.3) 5744 (72.8) 1566 (75.3)

Yes 1685 (16.9) 1333 (16.9) 352 (16.9)

Unknown/not specified 972 (9.8) 811 (10.3) 161 (7.7)

Habitual alcohol consumption No 5777 (58.0) 4608 (58.4) 1169 (56.2)

Yes 3180 (31.9) 2444 (31.0) 736 (35.4)

Unknown/not specified 1010 (10.1) 836 (10.6) 174 (8.4)

H. pylori eradication No 5712 (57.3) 4503 (57.1) 1209 (58.2)

Yes 583 (5.9) 454 (5.8) 129 (6.2)

Unknown 3672 (36.8) 2931 (37.2) 741 (35.6)

H. pylori infection No 3003 (30.1) 2348 (29.8) 655 (31.5)

Yes 513 (5.2) 415 (5.3) 98 (4.71)

Unknown/not specified 6451 (64.7) 5125 (65.0) 1326 (63.8)

Past and concurrent diseases (reported in ≥5% patients)

Past disease No 8480 (85.1) 6763 (85.7) 1717 (82.6)

Yes 1487 (14.9) 1125 (14.3) 362 (17.4)

Concurrent disease No 3789 (38.0) 2940 (37.3) 849 (40.8)

Yes 6178 (62.0) 4948 (62.7) 1230 (59.2)

Esophageal hiatus hernia Past disease 26 (0.3) 19 (0.2) 7 (0.3)

Concurrent disease 844 (8.5) 690 (8.8) 154 (7.4)

Gastritis (chronic/acute) Past disease 258 (2.6) 190 (2.4) 68 (3.3)

Concurrent disease 1536 (15.4) 1278 (16.2) 258 (12.4)

Diabetes mellitus Past disease 45 (0.5) 32 (0.4) 13 (0.6)

Concurrent disease 586 (5.9) 463 (5.9) 123 (5.9)

Hyperlipidaemia Past disease 129 (1.3) 98 (1.2) 31 (1.5)

Concurrent disease 1831 (18.4) 1477 (18.7) 354 (17.0)

Hypertension Past disease 151 (1.5) 120 (1.5) 31 (1.5)

Concurrent disease 2860 (28.7) 2290 (29.0) 570 (27.4)

Insomnia Past disease 48 (0.5) 36 (0.5) 12 (0.6)

Concurrent disease 756 (7.6) 592 (7.5) 164 (7.9)

Duration of RE

< 3 months 6236 (62.6) 5041 (63.9) 1195 (57.5)

≥3 - <6 months 963 (9.7) 776 (9.8) 187 (9.0)

≥6 months 2767 (27.8) 2070 (26.2) 697 (33.5)

Not specified 1 (0) 1 (0) 0 (0)

Prior treatment for RE

Treatment for RE during the 4 weeks prior to the investigation No 7769 (78.0) 6218 (78.8) 1551 (74.6)

Yes 2007 (20.1) 1532 (19.4) 475 (22.9)

H2 blockers 1519 (15.2) 1161 (14.7) 358 (17.2)

Prokinetics 509 (5.1) 391 (5.0) 118 (5.7)

Antacids 197 (2.0) 151 (1.9) 46 (2.2)

Mucosal protectants 536 (5.4) 410 (5.2) 126 (6.1)
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the stomach”, “nausea”, “acid or bitter taste due to
refluxed fluid”, and “belching” were reported by ≥40% of
patients. Approximately one third of patients com-
plained of a “burning sensation towards the neck” as the
typical symptom of heartburn. Three or more symptoms
were reported by 75.2% of patients, and six or more
symptoms were reported by 31.5% of patients.
Figure 2 shows the scores for each domain of the

QOLRAD at baseline for all patients. The overall mean
score of the omeprazole and comparator groups was
similar: 5.14 and 5.22, respectively. Figure 3 shows the
scores stratified according to the severity of physician-
reported symptoms. The overall mean score (n = 9320)
was decreased (5.15), with prominent decreases in the
emotional distress, food/drink problems, and vitality
domains. The overall mean score and the scores for the
individual domains were lower in patients with greater
severity, frequency or number of symptoms (Figures 3, 4
and 5). QOLRAD item scores are shown in Figure 6.
The Cronbach’s a coefficients for individual domains at
baseline were 0.93 for emotional distress, 0.91 for sleep
disturbance, 0.89 for food/drink problems, 0.90 for phy-
sical/social functioning, and 0.82 for vitality.

Changes in clinical symptoms and QOL during the
investigation
Change in symptoms
Among patients treated with omeprazole, satisfactory
improvement in subjective symptoms was observed in
61.7% and 81.8% of patients at Weeks 4 and 8, respec-
tively, and these percentages were both significantly
higher than those of patients treated with other drugs
(Table 3). In addition, the percentage of patients with
complete resolution of subjective symptoms at Weeks 4
and 8 was 44.0% and 67.2%, respectively, in patients
treated with omeprazole, versus 27.3% and 46.0%,

respectively, in patients treated with other drugs, show-
ing significant between-group differences at both Weeks
4 and 8 (Table 4).
The rate of improvement of patient-reported symp-

toms at Week 8 was significantly higher for patients
treated with omeprazole than for patients treated with
other drugs for symptoms other than “irritating sensa-
tion in the throat” and “coughing” (Table 5).
Change in QOL
In both the omeprazole and other drugs group, the overall
mean QOLRAD score and the QOLRAD scores for indivi-
dual domains at Week 4 improved significantly from base-
line (Figure 7). However, the degree of improvement
(change) was significantly greater in the omeprazole group
than in the other drugs group (Figure 8).

Table 1 Demographic and baseline characteristics (Continued)

Antianxiety drugs 101 (1.0) 69 (0.9) 32 (1.5)

Antidepressants 47 (0.5) 32 (0.4) 15 (0.7)

Chinese herbal medicines 59 (0.6) 37 (0.5) 22 (1.1)

Other drugs 95 (1.0) 71 (0.9) 24 (1.2)

Unknown 191 (1.9) 138 (1.8) 53 (2.6)

PPI use during the past 5 years

No 6953 (69.8) 5462 (69.2) 1491 (71.7)

Yes 1761 (17.7) 1444 (18.3) 317 (15.3)

< 6 months 809 (8.1) 663 (8.4) 146 (7.0)

≥6 months - <1 year 408 (4.1) 337 (4.3) 71 (3.4)

≥1 - <2 years 323 (3.2) 259 (3.3) 64 (3.1)

≥2 - <5 years 213 (2.1) 178 (2.3) 35 (1.7)

≥5 years 8 (0.1) 7 (0.1) 1 (0.1)

Unknown 1253 (12.6) 982 (12.5) 271 (13.0)

Values are n (%). RE = reflux esophagitis; PPI = proton pump inhibitor.

Table 2 Physician-reported symptoms at baseline

Total
(N = 9967)

Omeprazole
(N = 7888)

Other
drugs
(N = 2079)

Intensity (%)

Mild 4235 (42.5) 3127 (39.6) 1108 (53.3)

Moderate 5273 (52.9) 4351 (55.2) 922 (44.4)

Severe 459 (4.6) 410 (5.2) 49 (2.4)

Frequency
(%)

Not
specified

14 (0.1) 10 (0.1) 4 (0.2)

1 day 161 (1.6) 124 (1.6) 37 (1.8)

2 days 1348 (13.5) 993 (12.6) 355 (17.1)

3 days 1964 (19.7) 1528 (19.4) 436 (21.0)

4 days 1124 (11.3) 892 (11.3) 232 (11.2)

5 days 1230 (12.3) 984 (12.5) 246 (11.8)

6 days 327 (3.3) 271 (3.4) 56 (2.7)

7 days 3799 (38.1) 3086 (39.1) 713 (34.3)

Mean ± SD 4.8 ± 2.0 4.9 ± 2.0 4.6 ± 2.0
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Figure 1 Profile and intensity of patient-reported symptoms at baseline (N = 8985).

Figure 2 Mean (± SD) QOLRAD-J domain and total scores at baseline.

Figure 3 Mean (± SD) QOLRAD-J domain and total scores according to the intensity of physician-reported symptoms at baseline.
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Figure 4 Mean QOLRAD-J domain and total scores by frequency of symptoms at baseline.

Figure 5 Mean QOLRAD-J domain and total scores according to the number of patient-reported symptoms at baseline.

Figure 6 Mean QOLRAD-J item scores at baseline.
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Safety and tolerability
Adverse drug reactions (adverse events related to ome-
prazole) are summarized in Table 6. Overall, 0.92% of
patients experienced adverse drug reactions, with no dif-
ferences in their incidence among different doses. The
most common adverse drug reactions were gastrointest-
inal disorders (0.35%) followed by skin and subcutaneous
tissue disorders (0.22%). Four serious adverse drug reac-
tions, namely intracranial venous sinus thrombosis, ver-
tigo, upper abdominal pain, and increased blood
pressure, were reported in one patient each.

Discussion
This is the first large-scale observational investigation
that prospectively assessed the changes in clinical symp-
toms and QOL over 8 weeks in Japanese RE patients
treated with omeprazole.
The QOL questionnaire used in this investigation, the

QOLRAD-J, was validated and found to be useful in 224
Japanese patients with heartburn [9]. In the present
investigation, the Cronbach’s a coefficients were calcu-
lated for the individual domains of the QOLRAD at
baseline to verify the reliability of the questionnaire in
patients with RE. Notably, the coefficients were quite
high (0.82-0.93) and were similar to those reported by
Hongo et al. (0.83-0.94) [9], supporting the internal con-
sistency within each domain. In addition, the severity of
physician-reported symptoms showed a negative correla-
tion with QOLRAD scores. Taken together, the QOL-
RAD-J was shown to be a reliable questionnaire to
assess QOL in Japanese patients with RE.
In an European study that followed 152 patients with

RE for 10 years and compared the QOL assessed using
the SF-36 between RE patients and the general popula-
tion, physical function and social function were reported
to be significantly lower in patients with RE [12].
According to a report by Talley et al., [13] the smallest
clinically meaningful change in score on the QOLRAD

is 0.5, with 1.0 regarded as an ‘important change’ and
1.5 as a ‘very important change’. In the present investi-
gation, the QOLRAD-J score at baseline was found to
be lower than the best possible score (7) by 1.5 or more
for all domains except physical/social functioning, and
low QOL scores were associated with the type, fre-
quency, severity, and number of symptoms. To date,
lesion healing has been the focus of treatment for RE;
however, the treatment of symptoms is also important
in terms of QOL improvement.
A close correlation has been found between QOL and

RE symptoms, and these patients also present with a
range of other symptoms. Adachi et al. reported that
acid reflux symptoms such as heartburn were present in
approximately 70% of patients with RE, concurrently
with stomach pain in 54% and a “heavy feeling in the
stomach” in 62% [14]. In the present investigation, a
“heavy feeling in the stomach” was the most commonly
reported symptom and its severity was higher than that
of other symptoms. In addition, ≥70% of the patients
had three or more symptoms. These results were consis-
tent with those reported by Adachi et al., [14] demon-
strating that patients with RE suffer not only typical
symptoms such as heartburn but also various other
symptoms, confirming the importance of evaluating
those symptoms during treatment. The baseline charac-
teristics of patients in our study were similar to those in
the earlier study [14], although fewer patients with BMI
>25 participated in our study (18% versus 30%). It is
possible that the nature and severity of symptoms might
vary among patient groups which differ significantly
with respect to baseline characteristics, from those stu-
died to date.
Omeprazole was more efficacious than other drugs in

improving RE symptoms in the present study. The effi-
cacy of PPIs in the treatment of upper gastrointestinal
symptoms has been demonstrated in Japanese and non-
Japanese studies. For example, in the CADET-HN study,

Table 3 Proportion of patients with satisfactory improvement in physician-reported symptoms

Omeprazole Other drugs Omeprazole - Other drugs

Improvement, % 95% CI Improvement, % 95% CI Difference 95% CI p-value*

Week 4 61.7 (3265/5291) (60.4, 63.0) 45.0 (631/1401) (42.4, 47.6) 16.7 (13.8, 19.6) < 0.001

Week 8 81.8 (3373/4123) (80.6, 83.0) 64.2 (697/1085) (61.4, 67.1) 17.6 (14.5, 20.7) < 0.001

* c2 test. CI = confidence interval.

Table 4 Complete resolution of physician-reported symptoms

Omeprazole Other drugs Omeprazole - Other drugs

Resolution, % 95% CI Resolution, % 95% CI Difference 95% CI p-value*

Week 4 44.0 (2327/5291) (42.6, 45.3) 27.3 (383/1401) (25.0, 29.7) 16.6 (14.0, 19.3) < 0.001

Week 8 67.2 (2771/4123) (65.8, 68.6) 46.0 (499/1085) (43.0, 49.0) 21.2 (17.9, 24.5) < 0.001

* c2 test. CI = confidence interval.
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Table 5 Proportion of patients showing satisfactory improvement of individual symptoms

Week 4 Week 8

Omeprazole
Improvement, %

Other drugs
Improvement, %

Difference
(95% CI)

p-value* Omeprazole
Improvement, %

Other drugs
Improvement, %

Difference
(95% CI)

p-value*

Stomach pain 71.7 (1107/1544) 64.1 (257/401) 7.6 (2.4, 12.8) 0.003 83.7 (1018/1216) 74.9 (230/307) 8.8 (3.5, 14.1) < 0.001

Heavy feeling in the stomach 61.7 (1467/2379) 45.9 (299/652) 15.8 (11.5, 20.1) < 0.001 77.0 (1465/1903) 64.0 (330/516) 13.0 (8.5, 17.6) < 0.001

Nausea 72.1 (1079/1497) 62.0 (246/397) 10.1 (4.8, 15.4) < 0.001 85.1 (1013/1191) 74.2 (227/306) 10.9 (5.6, 16.2) < 0.001

Irritating sensation in the throat 68.4 (726/1061) 69.1 (170/246) -0.7 (-7.1, 5.7) 0.836 77.8 (657/844) 71.4 (135/189) 6.4 (-0.6, 13.4) 0.059

Acid or bitter taste due to refluxed fluid 70.7 (1502/2124) 58.4 (320/548) 12.3 (7.8, 16.9) < 0.001 85.4 (1492/1747) 72.9 (315/432) 12.5 (8.0, 17.0) < 0.001

Stomach bloating sensation 66.4 (878/1322) 56.7 (202/356) 9.7 (3.9, 15.4) < 0.001 81.5 (882/1082) 74.0 (211/285) 7.5 (1.9, 13.1) 0.005

Choking sensation in the throat 66.8 (641/959) 64.7 (152/235) 2.2 (-4.6, 9.0) 0.530 78.6 (611/777) 68.9 (126/183) 9.8 (2.5, 17.1) 0.005

Burning sensation from stomach or lower chest
toward the neck

78.9 (1097/1391) 69.2 (225/325) 9.6 (4.2, 15.1) < 0.001 88.4 (989/1119) 77.0 (207/269) 11.4 (6.1, 16.8) < 0.001

Belching 60.7 (940/1548) 49.3 (197/400) 11.5 (6.0, 16.9) < 0.001 74.3 (947/1275) 64.4 (206/320) 9.9 (4.1, 15.7) < 0.001

Loss of appetite 75.4 (771/1022) 66.2 (178/269) 9.3 (3.0, 15.5) 0.002 85.3 (721/845) 75.1 (154/205) 10.2 (3.8, 16.6) < 0.001

Early satiety 68.8 (698/1015) 62.0 (178/287) 6.7 (0.5, 13.0) 0.031 80.5 (656/815) 72.0 (167/232) 8.5 (2.1, 14.9) 0.005

Coughing 62.9 (450/715) 58.9 (103/175) 4.1 (-4.0, 12.2) 0.319 74.6 (432/579) 68.7 (101/147) 5.9 (-2.4, 14.2) 0.148

* c2 test. CI = confidence interval.
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patients with unexamined dyspepsia symptoms were
treated with omeprazole, H2 blockers, prokinetics or pla-
cebo, and the results showed that omeprazole was sig-
nificantly more effective in improving symptoms [15].

Similarly, in the Japanese J-FOCUS study conducted
in a similar patient population, omeprazole elicited
significantly greater improvements in symptoms com-
pared with H2 blockers, prokinetics, and gastric

Figure 7 Mean (± SD) QOLRAD-J domain and total scores at baseline, and at Weeks 4 and 8.
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mucoprotective drugs [16]. The present investigation
further supports the results of these previous studies
demonstrating the usefulness of PPIs such as omepra-
zole in the treatment of upper abdominal symptoms.
At Week 8, patients treated with other drugs did not

show improvements in any QOLRAD domain by a
score of 1.5 or more (i.e., a ‘very important change’ as
described by Talley et al. [13]). By contrast, patients
treated with omeprazole showed improvements in scores

of 1.5 or more for the domains of emotional distress,
food/drink problems, and vitality, indicating the favour-
able efficacy of omeprazole in improving symptoms and,
in turn, QOL. Havelund et al. [17] compared changes in
QOL assessed using GSRS and PGWB after 4 weeks of
treatment with omeprazole (20 or 10 mg/day) or pla-
cebo in patients with heartburn but without esophagitis.
Both omeprazole groups showed significantly greater
improvements in QOL than the placebo group, and the

Figure 8 Mean (± SD) change in QOLRAD-J domain and total scores from baseline to Weeks 4 and 8.
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PGWB scores in the two omeprazole groups improved
to a level comparable with that of healthy individuals. In
addition, omeprazole elicited marked improvements in
the domains of anxiety, depression, and self-control
[17]. In the present investigation, there were marked
improvements in the QOLRAD domains of emotional
distress and vitality, indicating that omeprazole can
improve the psychological aspects of QOL in patients
with RE.

Conclusions
In this large-scale survey, omeprazole improved symp-
toms and QOL more effectively in Japanese patients
with RE than other investigated drugs, and had a good
tolerability profile.

Abbreviations
GERD: gastroesophageal reflux disease; PGWB: Psychological General Well-
Being; PPI: proton pump inhibitor; QOL: quality of life; QOLRAD: Quality of
Life in Reflux and Dyspepsia; RE: reflux esophagitis.

Acknowledgements
The study was funded by AstraZeneca K.K.
The authors thank the patients who participated in this investigation and
their families, as well as the staff at each of the medical institutions.

Authors’ contributions
SY contributed to study concept, study design, and writing manuscript. MN
performed statistical analyses and contributed to writing manuscript. MD
contributed to data interpretation and writing manuscript. All authors read
and approved the final manuscript.

Declaration of Competing interest
All authors are employees of AstraZeneca K.K., the manufacturer of
omeprazole.

Received: 25 August 2010 Accepted: 28 February 2011
Published: 28 February 2011

References
1. Green JRB: Is there such an entity as mild oesophagitis? Eur J Clin Res

1993, 4:29-34.
2. Glise H, Hallerback B, Wiklund I: Quality of life: a reflection of symptoms

and concerns. Scand J Gastroenterol 1996, 221:14-17.
3. Yamagishi H, Koike T, Ohara S, Abe Y, Iijima K, Imatani A, et al: Clinical

characteristics of gastroesophageal reflux disease in Japan.
Hepatogastroenterology 2009, 56:1032-103.

4. Danjo A, Yamaguchi K, Fujimoto K, Saitoh T, Inamori M, Ando T, et al:
Comparison of endoscopic findings with symptom assessment systems
(FSSG and QUEST) for gastroesophageal reflux disease in Japanese
centres. J Gastroenterol Hepatol 2009, 24:633-638.

5. Ware J, Sherbourne C: The MOS 36-item short-form health survey (SF-36)
I. Conceptual framework and item selection. Med Care 1992, 30:473-483.

6. Dupuy H: Assessment of Quality of Life in Clinical Trials of Cardiovascular
Therapies, Chapter 9 The psychological general well-being (PGWB)
index. Le Jacq Pub 1984, 170-183.

7. Dimenas E, Glise H, Hallerback B, Hernqvist H, Svedlund J, Wiklund I: Well-
being and gastrointestinal symptoms among patients referred to
endoscopy owing to suspected duodenal ulcer. Scand J Gastroenterol
1995, 30:1046-1052.

8. Wiklund IK, Junghard O, Grace E, Talley NJ, Kamm M, Veldhuyzen van
Zanten S, Paré P, Chiba N, Leddin DS, Bigard M-A, et al: Quality of life in
reflux and dyspepsia patients. Psychometric documentation of a new
disease-specific questionnaire (QOLRAD). Eur J Surg 1998,
583(Suppl):41-49.

9. Hongo M, Kinoshita Y, Shimozuma K, Kumagai Y, Sawada M, Nii M:
Psychometric validation of the Japanese translation of the Quality of
Life in Reflux and Dyspepsia questionnaire in patients with heartburn.
J Gastroenterol 2007, 42:807-815.

Table 6 Rate of adverse drug reaction by daily dose1)

Daily dose of omeprazole

Total
(N = 7711)

10 mg
(N = 2956)

20 mg
(N = 4726)

40 mg2)

(N = 29)

No. of patients with adverse drug reactions 71 26 45 0

No. of adverse drug reactions 73 28 45 0

Rate of adverse drug reactions 0.92% 0.88% 0.95% 0%

Preferred term3)

Diarrhoea 7 (0.09) 3 (0.10) 4 (0.08) 0

Abdominal distension 5 (0.06) 2 (0.07) 3 (0.06) 0

Drug eruption 5 (0.06) 1 (0.03) 4 (0.08) 0

Thirst 5 (0.06) 1 (0.03) 4 (0.08) 0

Pruritus 4 (0.05) 2 (0.07) 2 (0.04) 0

Upper abdominal pain 3 (0.04) 0 3 (0.06) 0

Constipation 3 (0.04) 1 (0.03) 2 (0.04) 0

Vomiting 3 (0.04) 1 (0.03) 2 (0.04) 0

Eczema 3 (0.04) 1 (0.03) 2 (0.04) 0

Rash 3 (0.04) 1 (0.03) 2 (0.04) 0

Abnormal hepatic function 2 (0.03) 0 2 (0.04) 0

Muscle pains 2 (0.03) 1 (0.03) 1 (0.02) 0

Values are n (%).
1) Some patients have more than one adverse drug reaction; events occurred in two or more patients are listed.
2) 20 mg twice daily.
3) MedDRA Ver12.0.

Yoshida et al. BMC Gastroenterology 2011, 11:15
http://www.biomedcentral.com/1471-230X/11/15

Page 12 of 13

http://www.ncbi.nlm.nih.gov/pubmed/19760935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19760935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19220681?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19220681?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19220681?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1593914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1593914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8578162?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8578162?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8578162?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17940833?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17940833?dopt=Abstract


10. Dimenas E: Methodological aspects of evaluation of quality of life in
upper gastrointestinal diseases. Scand J Gastroenterol 1993, 199:18-21.

11. Wiklund I: Quality of life in patients with gastroesophageal reflux
disease. Am J Gastroenterol 2001, 96(Suppl 8):S46-S53.

12. McDougall NI, Johnston BT, Kee F, Collins JS, McFarland RJ, Love AH:
Natural history of reflux oesophagitis: a 10 year follow up of its effect
on patient symptomatology and quality of life. Gut 1996, 38:481-486.

13. Talley NJ, Fullerton S, Junghard O, Wiklund I: Quality of life in patients
with endoscopy-negative heartburn: reliability and sensitivity of disease-
specific instruments. Am J Gastroenterol 2001, 96:1998-2004.

14. Adachi K, Matsumori Y, Fujisawa T, Kamada T, Kusaka M, Ohumi T, Iwakiri R,
Yamaguchi K, Danjo A, Hori K, et al: Symptom diversity of patients with
reflux esophagitis: effect of omeprazole treatment. J Clin Biochem Nutr
2006, 39:46-54.

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. Miwa H, Sakurai K, Akiyama J, Mabe K: Round table discussion: current
status and countermeasure for dyspeptic symptoms in Japanese. J Med
Pharm Sci 2008, 60:427-436.

17. Havelund T, Lind T, Wiklund I, Glise H, Hernqvist H, Lauritsen K, Lundell L,
Pedersen SA, Carlsson R, Junghard O, Stubberöd A, Anker-Hansen O:
Quality of life in patients with heartburn but without esophagitis: effects
of treatment with omeprazole. Am J Gastroenterol 1999, 94(7):1782-1789.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-230X/11/15/prepub

doi:10.1186/1471-230X-11-15
Cite this article as: Yoshida et al.: Effects of omeprazole on symptoms
and quality of life in Japanese patients with reflux esophagitis: Final
results of OMAREE, a large-scale clinical experience investigation. BMC
Gastroenterology 2011 11:15.

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

Yoshida et al. BMC Gastroenterology 2011, 11:15
http://www.biomedcentral.com/1471-230X/11/15

Page 13 of 13

http://www.ncbi.nlm.nih.gov/pubmed/11510771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11510771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8707073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8707073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11467624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11467624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11467624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15984968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15984968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15984968?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10406235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10406235?dopt=Abstract
http://www.biomedcentral.com/1471-230X/11/15/prepub

	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial Registration

	Background
	Methods
	Objectives
	Patients
	Methods and outcome variables
	Statistical methods

	Results
	Patient characteristics
	Clinical symptoms and QOL at baseline
	Changes in clinical symptoms and QOL during the investigation
	Change in symptoms
	Change in QOL

	Safety and tolerability

	Discussion
	Conclusions
	Acknowledgements
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


