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Abstract

AIM: To investigate the predictors of success in step-
down of proton pump inhibitor and to assess the quality
of life (QOL).

METHODS: Patients who had heartburn twice a week
or more were treated with 20 mg omeprazole (OPZ)
once daily for 8 wk as an initial therapy (study 1). Pa-
tients whose heartburn decreased to once a week or
less at the end of the initial therapy were enrolled in
study 2 and treated with 10 mg OPZ as maintenance
therapy for an additional 6 mo (study 2). QOL was in-
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vestigated using the gastrointestinal symptom rating
scale (GSRS) before initial therapy, after both 4 and
8 wk of initial therapy, and at 1, 2, 3, and 6 mo after
starting maintenance therapy.

RESULTS: In study 1, 108 patients were analyzed. Their
characteristics were as follows; median age: 63 (range:
20-88) years, sex: 46 women and 62 men. The suc-
cess rate of the initial therapy was 76%. In the patients
with successful initial therapy, abdominal pain, indiges-
tion and reflux GSRS scores were improved. In study
2, 83 patients were analyzed. Seventy of 83 patients
completed the study 2 protocol. In the per-protocol
analysis, 80% of 70 patients were successful for step-
down. On multivariate analysis of baseline demographic
data and clinical information, no previous treatment
for gastroesophageal reflux disease (GERD) [odds ratio
(OR) 0.255, 95% CI: 0.06-0.98] and a lower indigestion
score in GSRS at the beginning of step-down therapy (OR
0.214, 95% CI: 0.06-0.73) were found to be the pre-
dictors of successful step-down therapy. The improved
GSRS scores by initial therapy were maintained through
the step-down therapy.

CONCLUSION: OPZ was effective for most GERD pa-
tients. However, those who have had previous treat-
ment for GERD and experience dyspepsia before step-
down require particular monitoring for relapse.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is defined as
the reflux of gastric contents into the esophagus; it may
lead to esophagitis, reflux symptoms sufficient to impair
quality of life (QOL), and/or long-term complicationsm.
In Japan, GERD was, in the past, considered to be a rare
disease, but is now one of the most common chronic
disorders. One systematic review of ]apanm reported that
15.4% (725) of 4723 patients had heartburn twice or
more per week; 42.2% had symptoms of heartburn, in-
cluding those who had heartburn once or less per week;
and 16.7% (602) of 3608 patients had reflux esophagitis.
Some papers have suggested that the increasing preva-
lence of GERD is a result of rising acid secretion in the
general Japanese population, caused by the westerniza-
tion of lifestyle and diet (to include dairy products) and
decline in Helicobacter pylori (H. pylori) infection”,

Proton pump inhibitors (PPIs) provide the high-
est levels of symptom relief, healing of esophagitis, and
prevention of relapse and complicationsw. They are the
first choice for therapy in most GERD patients with or
B, However, PPIs cost
more than do other acid-inhibiting agents. Some papers
suggest that long-term PPI therapy, particularly at high
doses, is associated with increased risks of community-
acquired pneumoniam and hip fracture'™. Therefore, if
possible, PPIs should be administered at the lower dose.
Full-dose PPI first “step-down” therapy is superior, both
to administering histamine-2-receptor antagonist (H2RA)
first and low-dose PPI first “step-up” strategy, with regard
to both efficacy and cost-effectiveness”'”. However, some
patients experience a recurrence after step—downm’iz].

without esophageal mucosal injury

On the other hand, there is increasing interest in evalu-
ating the QOL of patients with GERD. It is widely ac-
cepted that patients with GERD have a decreased QOL
compared with the general population”", similar to that
seen in patients with other chronic diseases"". Conse-
quently, patient-reported symptoms and QOL are impoz-
tant in assessing treatment outcome.

In this article, we describe 2 series of studies devised
to investigate the predictors of success in step-down PPI
therapy and to assess symptom-related QOL as deter-
mined by a questionnaire administered during GERD
therapy.

MATERIALS AND METHODS
Study 1 (PPl initial therapy for GERD)

Subjects: This multicenter trial was conducted at Okaya-
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Figure 1 Overview of the study design. QOL: Quality of life; PPI: Proton
pump inhibitor.

ma University Hospital and 20 affiliated hospitals in Japan.
The study protocol was approved by the local institution-
al review boards of Okayama University Hospital and of
each of the affiliated hospitals. Written informed consent
was obtained from each patient before their enrollment
in this study.

The major eligibility criteria were the following: heart-
burn that occurs twice a week or more; age 20 years or
older; and either erosive esophagitis (EE) or non-erosive
reflux disease. The exclusion criteria were as follows:
use of PPIs within 1 mo of the start of the study; open
gastric or duodenal ulcer; malignant neoplasm; serious
systemic disease; and pregnancy, signs of pregnancy, or
occurrence during a lactation period.

Study design: Patients who met the above-mentioned
inclusion criteria were asked to complete the Gastroin-
testinal Symptom Rating Scale (GSRS) to assess gastroin-
testinal symptom-related QOL. Additional information,
including demographic data, height and weight measure-
ments used to assess body mass index (BMI), comorbid
conditions, concurrent medication use, history of GERD
symptoms, and previous GERD medication, was col-
lected at the initial visit. Upper gastrointestinal endoscopy
was performed to assess hiatus hernia, esophagitis, and
upper gastrointestinal disorders before treatment.

PPI therapy was performed according to the follow-
ing strategy (Figure 1): Patients were treated with 20 mg
of omeprazole (OPZ) once daily for 8 wk as an initial
therapy. GSRS results were evaluated before the initial
therapy and after both 4 and 8 wk of treatment.

The primary analysis was to investigate the rate of
success of initial PPI therapy. Success was defined as hav-
ing heartburn once a week or less at the end of the initial
therapy. Secondaty analyses examined changes in QOL
during the initial treatment of PPL

Study 2 (PPI step-down therapy as maintenance therapy
of GERD)

Subjects: Patients whose incidence of heartburn de-
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creased to once a week or less at the end of study 1 (the
initial therapy) were enrolled in this study. Study 2 sub-
jects included patients who achieved complete remission
and those who achieved partial remission of GERD
symptoms.

Study design: Patients received PPI step-down therapy:
namely, 10 mg of OPZ once daily for 6 mo (Figure 1).
QOL related to gastrointestinal symptoms was evaluated
at 1, 2, 3, and 6 mo after the beginning of maintenance
therapy. If heartburn recurred twice a week or more dur-
ing maintenance therapy, the treatment was stopped and
the QOL at that time was evaluated.

The primary analysis was designed to identify predic-
tors of subjects who were successful in PPI step-down
therapy-defined as having no recurrence of heartburn
6 mo after PPI step-down. Secondary analyses examined
changes in QOL during the maintenance treatment of
PPL

Endoscopic assessment

The severity of esophagitis was established by endo-
scopic examination using the modified Los Angeles (LA)
classification of Grade A to D, with Grade M and N"".
This adds an additional grade N (defined as no appar-
ent mucosal change) and grade M (defined as minimal
changes in the mucosa, such as erythema and/or whitish
turbidity). The modified LA system has recently become
widely used in Japan“gl. A diagnosis of hiatus hernia was
made when the retroflexed endoscope, under the condi-
tion of gastric inflation, showed gaping esophageal lumen
allowing the squamous epithelium to be viewed below!"”.
Atrophic gastritis was diagnosed by endoscopy using the
Kimura-Takemoto endoscopic classification™, in which
atrophic gastritis was divided largely into closed type (C-
type) and open type (O-type) by the location of an atro-
phic border detected by endoscopy. C-type means that
the atrophic border remains on the lesser curvature of
the stomach, while O-type means that the atrophic boz-
der no longer exists on the lesser curvature but extends
along the anterior and posterior walls of the stomach. In
this study, atrophic gastritis was defined as only the O-type
of the Kimura-Takemoto classification: the endoscopic
diagnosis of C-type atrophic gastritis may be unreliable
because of interobserver variation.

QOL assessment

Symptom-related QOL was assessed using the GSRS.
The GSRS is a disease-specific 15-item questionnaire de-
veloped, based on reviews of gastrointestinal symptoms
and clinical experience, to evaluate common symptoms
of gastrointestinal disorders”*?. Patients are asked to
numerically score their subjective symptoms on a Likert-
type scale of 1-7. The sum of the scores for all 15 items
is regarded as the total GSRS score. Because each of the
15 questions can be scored from 1 to 7, the minimum to-
tal score obtainable is 15, and the maximum total score is
105. This total is then divided by 15 to obtain the overall

(49

Boishidengs  WIG | www.wjgnet.com

GSRS score, from a minimum of 1 to a maximum overall
score of 7. Furthermore, the scores for the 5 symptom
categories (reflux, abdominal pain, dyspepsia, diarrhea,
and constipation) are obtained by calculating the means
of the scores on the items for each symptom category.
The higher the overall score, the more severe the symp-

23]
toms .

Statistical analysis
All categorical variables were analyzed using chi-square or
Fisher’s exact test.

Analyses of efficacy parameters were performed on
2 populations: the intention-to-treat (ITT) and the per-
protocol (PP) populations.

The time to first symptom relapse after PPI step-
down was assessed by Kaplan-Meier analysis. To deter-
mine the predictors of successful step-down, univari-
ate and multivariable logistic regression analyses were
planned. Variables found in the univariate analysis to be
significantly associated with successful step-down were
included in a multivariable logistic regression analysis.
Changes in QOL were analyzed with paired # tests. An
overall significance level of 5% was used in all tests. Sta-
tistical analysis was performed with SPSS version 11.0
using Windows.

RESULTS

Study 1

Between April 2004 and March 2007, 108 eligible patients
were entered into study 1. For reasons that were appar-
ently not causally related to the medication, 21 out of
108 patients dropped out of the study. The demographic
characteristics of the patients are shown in Table 1. In
the I'TT analysis, 83 (76%) of 108 patients completed the
8 wk of initial therapy successfully. In the PP analysis,
83 (95.4%) of 87 patients were successful. The reasons
for failure of the 4 patients in initial therapy were insuffi-
ciency of GERD symptoms in 2 patients and side effects
of PPI in the other 2. The adverse reactions were diar-
rhea (one patient) and tinnitus (one patient). The reasons
for dropout of 21 patients in study 1 were as follows: one
patient withdrew her consent before the initial therapy,
12 patients never came to the hospital after the initial
visit without excuse, 8 patients never came to the hospital
after the second visit without excuse (3 of them still had
symptoms of reflux at that time), the others got relief of
reflux symptoms.

Symptom-related QOL analysis was performed for
subjects who successfully completed the initial therapy. The
changes in QOL during therapy are shown in Figure 2.
The GSRS total score significantly improved from the
baseline after 4-wk treatment (P < 0.0001). Of the 83
patients who had heartburn once a week or less at the
end of the initial therapy, 55 patients (66%) had a reflux
score of one, indicating no symptoms, 23 patients (28%)
had a score of two, and the others had a score of three.
In other words, 78 (94%) of 83 patients having heartburn
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Figure 2 Gastrointestinal Symptom Rating Scale scores during the initial treatment (study 1).

Characteristic

ITT population

(n = 108)

Gender

Male/female 62 (57.4)/46 (42.6)
Age (y1)

Range 20-88

Median 63
BMI (kg/m’)

< 24.9 (normal or below normal) 77 (71.3)

25-29.9 (overweight) 28 (25.9)

= 30 (obese) 3(2.8)
Previous treatment for GERD 38 (35.2)
Duration of GERD symptoms before initial
treatment (mo)

<1 21 (19.4)

1-11 47 (43.5)

=12 40 (37.0)
Tobacco use 24 (22.2)
Alcohol use 44 (40.7)
Helicobacter pylori infection 31 (28.7)
The modified Los Angeles Classification

N/M 20 (18.5)/17 (15.7)

A/B 32 (29.6)/32 (29.6)

C/D 5(4.6)/2 (1.9)
Atrophic gastritis' 18 (16.7)
Hiatus hernia 57 (52.8)
Ischemic heart disease 9(8.3)
Diabetes mellitus 11 (10.2)
Bronchial asthma 4(3.7)

! Atrophic gastritis was defined as only the O-type of the Kimura-Takemoto

classification™. BMI: Body mass index; GERD: Gastroesophageal reflux

disease; ITT: Intention-to-treat.
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once a week or less complained of little or no symptoms
of reflux at the end of the initial therapy. Not only the
GSRS reflux scores but also the abdominal pain, indiges-
tion, and constipation scores showed significant improve-
ments (P < 0.0001).

Study 2

Eighty three eligible patients who had heartburn resolu-
tion after the initial 8 wk of therapy were recruited for
study 2-step-down treatment as maintenance therapy.
Thirteen patients dropped out during the maintenance
therapy without recurrence or adverse reactions; 70 pa-
tients completed the study 2 protocol. Of 13 dropout pa-
tients, one patient experienced exaggerated symptoms of
reflux before dropout, nine experienced complete resolu-
tion of reflux symptoms before dropout, and the others
never came to the hospital after starting the step-down
therapy.

Demogtaphic and baseline characteristics of the study
2 population are summarized in Table 2. In the ITT
analysis, 56 (67.5%) of 83 patients did not suffer a recur-
rence during maintenance therapy. In the PP analysis, 56
(80%) of 70 patients were successful in step-down thera-
py (Figure 3). Of 14 failures, 10 occurred within the first
3 mo of maintenance therapy. The mean time to failure
was 56 d (range, 16-180 d).

In the univariate analysis of the I'TT population, there
were no significant predictors for successful step-down.
In the univariate analysis of the PP population (z = 70),
the significant predictors for successful step-down were:

March 21,2011 | Volume 17 | Issue 11 |
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Characteristic ITT population
(n = 83)

Gender

Male/female 50 (60.2)/33 (39.8)
Age (y1)

Range 25-88

Median 64
BMI (kg/m’)

< 24.9 (normal or below normal) 60 (72.3)

25-29.9 (overweight) 20 (24.1)

= 30 (obese) 3(3.6)
Previous treatment for GERD 27 (32.5)
Duration of GERD symptoms before initial
treatment (mo)

<1 14 (16.9)

1-11 42 (50.6)

=12 27 (32.5)
Tobacco use 21 (25.3)
Alcohol use 39 (47.0)
Helicobacter pylori infection 27 (32.5)
The modified Los Angeles Classification

N/M 15 (18.1)/9 (10.8)

A/B 24 (28.9)/30 (36.1)

C/D 3(3.6)/2(2.4)
Atrophic gastritis' 15 (18.1)
Hiatus hernia 44 (53.0)
Ischemic heart disease 8(9.6)
Diabetes mellitus 7 (8.4)
Bronchial asthma 3(3.6)
GERD symptom before step-down

Complete remission 55 (66.3)

Partial remission 28 (33.7)

!Atrophic gastritis was defined as only the O-type of the Kimura-Takemoto
classification™. BMI: Body mass index; GERD: Gastroesophageal reflux
disease; ITT: Intention-to-treat.

100 “—L‘—‘—‘—‘_‘—‘—\—‘
80 -

80%
60 -

40 -

Recurrent-free rate (%)

20 -

t/mo

Figure 3 Proportion of subjects without recurrent gastroesophageal
reflux disease symptoms after proton pump inhibitor step-down (Study 2
per-protocol population: n = 70).

complete remission of GERD symptoms before step-
down (P = 0.042), no past history of GERD (P = 0.019),
no H2RA use at baseline (P = 0.023), and better GSRS
total (P = 0.045) and indigestion (P = 0.011) scores at the
beginning of step-down (Table 3). In a multivariate analy-
sis of the PP population, no past history of GERD (P =
0.047) and a better GSRS indigestion score at the begin-
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Variable ITT population PP population

(n = 83) (n =70)

OR P OR P
Age 0984 0428 0965 0212
BMI 3.667 0.073 2108 0.251
Past history of treatment for GERD 0497  0.161  0.228  0.019
Duration of GERD symptoms 1.004 0416 1.199 0.536
Alcohol use 1182 0732 1486 0487
Tobacco use 1125 0834 0.692 0.531
Helicobacter pylori infection 0963 0942 1500 0.577
Erosive esophagitis 2599  0.062 1402 0.620
LA classification 1431 0.070 1.238  0.360
Atrophic gastritis 0930 0906 0.568  0.411
Hiatus hernia 1333 0566 1476 0.545
complete remission of GERD 1.355 0539 3.676 0.042

symptoms before step-down

GSRS total score (at the beginning 0771  0.647 0.208  0.045
of step-down)

Reflux score in GSRS (at the 0917 0.803 0477 0.072
beginning of step-down)

Indigestion score in GSRS (at the 0594 0209 0218 0.011
beginning of step-down)

BMI: Body mass index; GERD: Gastroesophageal reflux disease; GSRS:
Gastrointestinal Symptom Rating Scale; ITT: Intention-to-treat; PP: Per-
protocol; OR: Odds ratio; LA: Los Angeles.

Variable OR 95% CI P

0.066-0.980  0.047
0.063-0.731  0.014

Past history of treatment for GERD 0.255
Indigestion score in GSRS (at the 0.214
beginning of step down)

GERD: Gastroesophageal reflux disease; GSRS: Gastrointestinal Symptom
Rating Scale; OR: Odds ratio; CI: Confidence interval.

ning of step-down (P = 0.014) were predictive factors for
successful step-down (Table 4).

Symptom-related QOL analysis was performed on
subjects for whom maintenance therapy was successful.
The changes in QOL during therapy are shown in Figure 3.
The improved GSRS scores of initial therapy were main-
tained throughout step-down therapy (Figure 4).

DISCUSSION

In study 1, we investigated the effectiveness of OPZ (20 mg)
for the initial treatment of GERD and changes in symp-
tom-related QOL during the initial therapy. Previous
studies of patients with GERD using PPIs showed that
04%-88% of patients with typical reflux symptoms re-
spond to PPI therapym’zq. The heartburn tesolution rate
of the present study (95.4%) was higher than that of pre-
vious studies. It is reasonable to assume that a less rigot-
ous end-point of the present study, namely having heart-
burn once a week or less, would have resulted in a higher
rate of symptom response.
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Figure 4 Gastrointestinal Symptom Rating Scale scores during maintenance treatment (study 2).

The assessment of symptom-related QOL in study 1
demonstrated that PPI therapy for GERD produced an
improvement not only in reflux symptoms but also in
other symptoms, such as abdominal pain and symptoms
of indigestion. We could not exclude other factors pos-
sibly related to improvement of those symptoms in ad-
dition to the drug effect, for instance, regression toward
mean, the nature of symptom fluctuation, Hawthorn
effect, eze. This result confirms that most GERD patients
have other gastrointestinal symptoms (dyspepsia and
abdominal pain), which, if they ate related to acid reflux,
are improved by acid suppressants” "

In study 2, we determined the characteristics of GERD
patients whose heartburn relief achieved by the initial
therapy could be sustained through maintenance therapy
with a half-dose of PPI therapy. The results showed that
80% of subjects whose symptoms were controlled with
full-dose PPI could be successfully managed with a lower
dose of PPI for 6 mo. The success of step-down was
predicted only by no previous treatment for GERD and
a better GSRS indigestion score at the beginning of step-
down. Inadomi et al. showed that the success of step-
down was predicted only by the duration of PPI use
before the study®™. This result is similar to that of the
present study in that both studies suggest that the other
baseline patient factors likely to influence the efficacy
of step-down therapy, such as BMI, H. pylori infection,
LA classification and erosive esophagitis in endoscopic
findings, and hiatus hernia were not predictors of suc-
cessful step-down. There was no significant difference in
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the therapeutic outcome according to LA classification,
probably because there wete a few patients with severe
esophagitis; i.e. grade C or D, in the present study.

It is interesting that the indigestion score after initial
therapy is associated with the success of step-down. This
result means that patients who are in remission from
GERD symptoms, but have dyspeptic symptoms after
initial therapy, need stronger acid-suppression than do
those who have no symptoms after a standard dose of
PPI therapy. The patients with PPI non-responsive dys-
pepsia may have delayed gastric emptying, which could
increase the frequency of transient lower esophageal
sphincter relaxation and stimulate gastric acid secre-
tion”"*, "This is probably the reason why stronger acid-
supptession is necessary for heartburn control. These
results demonstrate that physicians who treat GERD
should ask patients about several conditions in addition
to reflux.

There are several limitations to the present study. First,
there were a relatively large number of dropouts during
maintenance therapy. So, when analysis regarded drop-
outs as failures on the basis of the ITT principle, there
were no predictors for successful step-down. When the
pursuit period of study 2 was shortened from 6 mo to 3
mo, ITT analysis showed several statistically significant
differences. In a univariate analysis, significant predictors
for successful step-down were no H2RA use at baseline (P
= 0.05) and a better GSRS indigestion score at the begin-
ning of step-down (P = 0.009). In a multivariate analysis,
only the better GSRS indigestion scores at the beginning
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of step-down (P = 0.016) were predictive factors for suc-
cessful step-down. In the present study, most patients
had mild esophagitis, which would probably benefit from
the mild treatment or even by non-drug therapy, for in-
stance, light and early dinner, inclined bed, and straight
posture”. This may explain why many patients dropped
out. Indeed, most patients discontinued therapy because
they had no further symptoms. Furthermore, it cannot
be denied that some patients with successful step-down
may have had good control of their GERD symptoms by
non-drug therapy because we did not take into account
the recommended life-style and dietary changes in our
study protocol.

Second, in this study, many patients (75% of patients
who received 8 wk of initial therapy) did not have the
post-treatment endoscopic assessment. Some patients
in clinical remission after the initial therapy did not have
endoscopic remission. If all subjects underwent post-
treatment endoscopy, the endoscopic findings could be
the candidate predictor of successful step-down.

Third, cytochrome P450 2C19 genotypic differences,
which are related to the cure rates for GERD with PPIs
(OPZ and lansoprazole)'"™** are not considered in this
study. This factor could also be the candidate predic-
tor! ™). The analysis of these factors may provide more
information for GERD treatment.

In conclusion, our study revealed that the majority of
patients whose heartburn decteased to once a week or less
on full-dose OPZ therapy can be successfully stepped-
down to a half-dose of PPI. The predictors of successful
step-down are no previous treatment for GERD and a
better indigestion score in the GSRS at the beginning of
step-down. Improvement of symptom-related QOL was
maintained throughout the step-down therapy.
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Background

Gastroesophageal reflux disease (GERD) is one of the most common disorders
not only in the Western world but also in Japan, with increasing prevalence
and incidence in the last decades. Typical GERD symptoms include heartburn,
acid regurgitation into the pharynx, and dysphagia. The GERD patients some-
times suffer from chest pain, dyspepsia, and other atypical symptoms including
coughing, wheezing, hoarseness, efc.

Research frontiers

Proton pump inhibitors (PPIs) are the first choice of therapy for most GERD
patients with or without esophageal mucosal injury. Full dose PPI-first “step-
down” therapy is superior to histamin-z-receptor antagonist (H2RA) or low dose
PPI-first “step-up” strategy with regard to both efficacy and cost-effectiveness.
However, there is no clear consensus regarding the predictors for successful
step-down. Treatment of GERD aims not only at healing esophagitis but also
at managing the symptoms of GERD associated with decreased quality of life
(QOL). In this study, we investigated the predictors of success in step-down PPI
therapy and assessed the symptom-related QOL.

Innovations and breakthroughs

Many studies evaluating the efficacy of PPl in terms of the symptoms of GERD
patients in the Western world did not evaluate the grade of esophagitis with
endoscopy. Recently, many studies in Japan have focused mainly on non-
erosive reflux disease (NERD) patients. The data of this study originated from
GERD patients (both erosive gastritis and NERD) who were diagnosed with
endoscopy. Therefore, the results may reflect those of the GERD patients in the
Japanese general population and can be considered useful for GERD treatment
in the clinical practice.

Applications

By considering the clinical features of GERD patients with recurrence during the
step-down therapy, this study’s findings may suggest new strategies for addi-
tional PPI dose reduction including every-other-day administration, on-demand
therapy, step-down to H2RA, and drug-free management.

Peer review

The authors investigated the effect of omeprazole and subsequent step-down
maintenance therapy in patients with GERD. This study must be a very inter-
esting topic for readers in view of the rarity of PPl outcome studies in the Asia
pacific region.
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