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Abstract

AIM: Gastro-esophageal reflux disease (GERD) is becoming
increasingly common in Asia. Data on the efficacy of proton
pump inhibitors in patients with non-erosive GERD (NERD)
in Asia is lacking. This double-blind study compared the
efficacy and safety of rabeprazole with esomeprazole in
relief of symptoms in patients with NERD.

METHODS: One hundred and thirty-four patients with
reflux symptoms of NERD and normal endoscopy were
randomized to receive rabeprazole 10 mg or esomeprazole
20 mg once daily for 4 wk. Symptoms were recorded in a
diary and changes in severity of symptoms noted.

RESULTS:  At 4 wk of treatment, rabeprazole 10 mg and
esomeprazole 20 mg were comparable with regards to
the primary endpoint of time to achieve 24-h symptom-
free interval for heartburn 8.5 d vs 9 d and regurgitation
6 d vs 7.5 d. Rabeprazole and esomeprazole were also
similarly efficacious in term of patient’s global evaluation
with 96% of patients on rabeprazole and 87.9% of patients
on esomeprazole, reporting that symptoms improved
(P = NS). Satisfactory relief of day- and night-time symptoms
was achieved in 98% of patients receiving rabeprazole
and 81.4% of patients receiving esomeprazole. Adverse
events were comparable in both groups (P = NS).

CONCLUSION: Rabeprazole 10 mg has a similar efficacy
and safety profile in Asians with NERD as esomeprazole
20 mg. Further study is necessary to investigate whether
the small differences between the two drugs seen in this
study are related to the improved pharmacodynamic
properties of rabeprazole. Both drugs were well tolerated.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Gastro-esophageal reflux disease (GERD) is characterized
by recurrent return of gastric contents back into the esophagus,
causing heartburn, regurgitation and symptoms, such as chest
pain, coughing, hoarseness and dysphagia[1,2]. GERD symptoms
can cause significant patient distress and can interfere with
everyday life[2].

GERD is a common condition, with an estimated 44%
of the adult population in USA experiencing GERD symptoms
monthly and about 20% experiencing symptoms weekly[1].
However, prevalence of GERD in Asia is reported to be lower
than that in Western countries[3]. A study from Singapore in
1988 reported that the prevalence of monthly reflux symptoms
in the community was 1.6%[4]. Recently, a study performed in
Hong Kong reported that the monthly and weekly prevalence
of GERD symptoms was 8.9% and 2.5%, respectively[5].

GERD can be subdivided into several groups: (1) non-
erosive GERD (NERD), (2) erosive GERD, (3) Barrett’s
esophagus, and GERD-related complications. NERD has
been defined as the presence of typical symptoms of GERD
caused by intra-esophageal acid in the absence of visible
esophageal mucosal injury[1]. In NERD patients the total
acid reflux time has been found to be significantly lower
than that in patients with erosive esophagitis. Furthermore,
as much as 50% of  NERD patients have normal 24-h
esophageal pH study[6]. It is estimated that up to 70% of
patients with typical GERD symptoms in the West have
normal endoscopy[7]. In Asia, NERD and endoscopically
mild form of  erosive esophagitis may account for up to 90%
of patients with GERD symptoms[8].

Proton pump inhibitors (PPIs), such as omeprazole,
esomeprazole, lansoprazole and rabeprazole, are widely used
for the treatment of GERD. PPIs effectively inhibit the
duration and extent of gastric acid secretion and provide
more complete remission of the symptoms of heartburn than
other forms of  acid suppression therapy[9,10]. However, the
response to PPI in patients with NERD is less efficacious
when compared to patients with erosive GERD[1,11].

The goal of treatment is to improve patients’ quality of
life by providing rapid relief of symptoms and reducing the
severity and number of recurrent episodes[8]. Therefore, an
important endpoint in clinical trials assessing the efficacy
of treatment in NERD patients is time taken for complete
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relief of symptoms, especially the pivotal symptoms of
heartburn and regurgitation[8]. This can be measured as time
to the first 24-h interval free from GERD/NERD symptoms
of heartburn or acid regurgitation. Other endpoints include
global symptom improvement, satisfactory, and complete
relief of day- and night-time symptoms.

Two new PPIs have been introduced in Asia recently:
rabeprazole and esomeprazole. Rabeprazole is a PPI that
effectively provides symptom relief and healing, and prevents
relapse, in patients with erosive GERD[12-14]. One clinical study
suggests that rabeprazole effectively relieves the symptoms
of heartburn in patients with NERD with significant
improvement starting with the dose on 1st d[11]. Esomeprazole,
the s-enantiomer of omeprazole, has demonstrated superior
efficacy over omeprazole in healing and symptom resolution
in patients with erosive and non-erosive reflux disease[15,16].

Currently, there is a paucity of clinical data comparing
the efficacy and safety of these two PPIs in treating NERD
patients let alone in Asian population. We report a randomized,
double-blind, parallel-group, 4-wk study designed to
investigate the efficacy and safety of rabeprazole 10 mg
compared with esomeprazole 20 mg once daily in the
treatment of NERD patients. This is the first clinical study
directly comparing the efficacy of these two PPIs in NERD
patients in Asia.

MATERIALS AND METHODS

The study was conducted in accordance with the Declaration
of Helsinki. Ethics committee approval was obtained before
the study commenced and all patients gave informed
consent.

Study design
In this randomized, double-blind, parallel-group comparative
study, patients with NERD received rabeprazole 10 mg
once daily or esomeprazole 20 mg once daily for a 4-wk
treatment period. Patients recorded their GERD symptoms
(heartburn or regurgitation, with or without eructation) daily
in the diary provided. Other upper GI symptoms were
similarly recorded as well. Patients were screened 7 d prior
to enrollment and eligibility was assessed according to the
specified inclusion and exclusion criteria. The study consisted
of a 1-wk screening phase, followed by endoscopy and a 4-wk,
double-blind treatment phase. Helicobacter pylori screening was
performed using CLO-test and serology.

Inclusion criteria
To be eligible for study entry, patients were required to be
aged between 21 and 65 years. GERD symptoms (i.e., heartburn
or regurgitation or both) were dominant symptoms. Heartburn
or regurgitation was present for at least 3 mo in the previous
year, which need not be continuous.

Heartburn was defined as ‘substernal burning sensation
or pain’. A description like ‘a burning sensation behind the
breastbone rising up to the throat or neck’ or ‘a burning
pain or discomfort behind the breastbone rising up towards
the neck’ was accepted as ‘heartburn’. Patients who described
these symptoms as ‘a burning, warm or ‘acid’ sensation in the
epigastrium, substernal area or both’ were also accepted as
having ‘heartburn’. Regurgitation was defined as ‘food or

fluid coming back up from your stomach’. Eructation was
defined as ‘belching’.

To qualify for inclusion into the study, subjects need to
have experienced at least one period of moderate-to-very
severe heartburn or regurgitation in the past 7 d prior to
treatment.

In addition, at endoscopy, no esophageal mucosal break
was observed, i.e., grade 0 according to the LA Classification.
The ability to read and write in either English or Chinese
was also a requirement for study entry.

Exclusion criteria
The main exclusion criteria were as follows: known history
of gastroduodenal ulcer; infectious or inflammatory
conditions of the intestine (including inflammatory bowel
disease); malabsorption syndromes; obstruction; gastrointestinal
malignancy; gastric or intestinal surgery including vagotomy;
Barrett’s esophagus; esophageal stricture or pyloric stenosis;
scleroderma; erosive esophagitis; positive HIV status and
pregnancy. Patients were ineligible if  they had: abnormal
laboratory tests at the initial visit (including liver enzymes
greater than twice the upper limit of  normal); GERD
treatment refractory to a 2-mo course of H2-blocker or PPI
therapy; taken a PPI within 14 d of screening or a H2-blocker
or prokinetic agent within 7 d of screening; required daily
use of NSAIDS, oral steroids, aspirin (>325 mg/d); or were
unable to discontinue the use of anticholinergics, cholinergics,
spasmolytics, opiates or sucralfate.

Randomization
Patients who qualified were randomized to receive either
rabeprazole 10 mg or esomeprazole 20 mg once daily after
the morning meal. A computer-generated randomization
scheme was used to randomly allocate patients to one of
the two treatment groups.

Patients were permitted to take an antacid (Mylanta)
as rescue medication for the relief of heartburn symptom,
if necessary. No other medication was allowed.

Blinding
Rabeprazole 10-mg tablets and esomeprazole 20-mg tablets
were inserted into identical capsules to ensure double
blinding. Patients received 2 wk supply of medication at
each study visit.

Study visits
The study consisted of a screening visit and three scheduled
visits during the treatment phase: baseline (the end of the
screening phase), wk 2 and 4. At each visit, a review of
concurrent and disallowed medications was undertaken,
completed patient diaries were collected and adverse events
were assessed. An upper gastrointestinal endoscopy was
conducted 7 d prior to baseline or at the baseline visit.
Laboratory analysis was conducted at baseline and at wk 4.
Compliance with drug therapy was determined at the
scheduled wk 2 and 4 visits.

Symptom severity
Patients recorded the severity of GERD symptoms in a
daily diary. Severity was graded on a five-point scale from
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none (0), mild (1), moderate (2), severe (3) and very severe
(4) for each of the following symptoms: day-time heartburn,
night-time heartburn, day-time regurgitation, and night-time
regurgitation.

Other upper GI symptoms of belching (‘eructation’),
early satiety (‘the sensation of filling up quickly’), bloating
(‘feeling like I have a lot of gas in my belly’), nausea and
vomiting were also recorded on the five-point scale as explained
above.

The symptom severity was defined as follows:

0 = no symptoms
1 = mild Symptoms are present occasionally and

patients can continue with daily activities.
2 = moderate Symptoms are present most of the time

but patients can perform daily activities.
3 = severe Symptoms are present continuously. The

symptoms are severe and affect daily
activities or patient cannot do things that
they normally can.

4 = very severe Symptoms are so severe that patient
has to stay in bed and cannot perform
activities that they normally could.

Patient informed consent
The Patient Informed Consent was in English; however,
identical versions translated into Malay and Mandarin were
available to the patients as well. In the development of the
Malay and Mandarin versions of  the Patient Informed
Consent, the original English version was translated, back-
translated and checked for accuracy. The Patient Informed
Consent was explained in English, Malay or Mandarin
according to the subject’s first language or preferred language
of communication.

Outcome measures
The primary efficacy endpoint was the time (in days) for
patients to achieve their first 24-h interval without any
symptoms of heartburn or regurgitation. Secondary
endpoints were as follows: number of patients who had
complete or satisfactory relief of symptoms during wk 1,
2, 3, or 4, symptom severity scores of day-time and night-
time heartburn or regurgitation, upper GI symptoms, patients’
global evaluation at the end of study and number of antacids
used during the study period.

Safety and tolerability were evaluated by recording
adverse events (including severity, relationship of the adverse
event to the study treatment and outcome and laboratory
analysis).

The Case Report Forms were available in English, Malay
and Mandarin, according to the subject’s first language or
preferred language of communication. In the development
of the Malay and Mandarin identical versions of the Case
Report Form, similar care was taken: the original English
version was translated, back-translated and checked for
accuracy.

Statistical analysis
Analyses were performed on an intention-to-treat (ITT) basis

by an independent statistician. The ITT population was
defined as including all randomized patients who received
at least one dose of study medication and who had at least one
post-baseline assessment for efficacy. The primary outcome,
i.e., time taken to achieve 24-h symptom free from
heartburn or regurgitation, however, did not include for
analysis of patients who did not experience heartburn and/or
regurgitation on the day prior to commencement of study
medication. Heartburn and regurgitation were analyzed
separately.

Subgroup analyses were performed for the subjects who
experienced heartburn and/or regurgitation.

Day-time symptoms were those that occur after arising
in the morning. Night-time symptoms were those that occur
after retiring in the evening. Multiple single episodes
experienced during a day-time and/or a night-time period
count only as 1 d-time and/or 1 night-time episode.

Differences within or between treatment groups for all
tests were considered significant at P≤0.05.

In order to detect a difference in clinical response of
20% or more between the two treatment groups with the
use of a two-sided test with 0.80 statistical power and a
significant level of 0.05, a sample size of 118 was required.
Hence the sample size was determined to be 130, with an
allowance of 10% for patients who were lost to follow up.
A magnitude of 20% was chosen on the basis that it
represented a clinically relevant difference in outcome.

Student’s t-test and Fischer’s exact test were used to
compare the patient demographics of the two groups of
patients. Subject global evaluation was analyzed using
Wilcoxon’s test. The primary efficacy parameter was analyzed
using log-rank test. The percentage of patients experiencing
complete and satisfactory relief of heartburn and
regurgitation during the study (day-time and night-time) was
analyzed using repeated measurement analysis. The average
reflux symptom scores were analyzed using an analysis of
covariance (ANCOVA) model between the two PPIs and
using paired t-test when analyzed between treatment and
pre-treatment (baseline). The average weekly antacid tablets
consumed were analyzed using an ANCOVA model. The
percent of periods without antacids consumption were
analyzed using analysis of variance model. Analysis of
laboratory data was compared using paired t-tests.

Withdrawal criteria
Withdrawal from the study was allowed in the event of a
serious adverse event, the detection of intercurrent illness
that might invalidate the study or place the patient at risk,
concern for patient safety by the investigator, protocol
violations or unreliable patient behavior.

RESULTS

Patients studied
One hundred and thirty-four patients were enrolled (67 from
each treatment group) in the study and randomly assigned
to receive either rabeprazole 10 mg or esomeprazole 20 mg.
There were 63 patients in the rabeprazole treatment group
and 64 patients in the esomeprazole treatment group with
a total of 127 patients eligible for efficacy analysis (ITT)



(Table 1). Of  the seven patients in total excluded from the
efficacy analysis (ITT), there were four patients in the
rabeprazole and three patients in the esomeprazole group.
Of these, four rabeprazole patients and one esomeprazole
patient did not take any study medication. One esomeprazole
patient withdrew due to persistent headache and another
esomeprazole patient withdrew consent after taking study
medication for 2 d. Although these latter two patients on
esomeprazole did receive at least one dose of study medication,
they did not have at least one post-baseline assessment for
efficacy (as defined and required in the protocol for ITT
analysis). Therefore, they were not included in the ITT
analysis for efficacy.

The treatment groups were similar with respect to
demographic and clinical characteristics. Although there were

more males in the rabeprazole group, this difference was
not statistically significant. The mean age of study participants
was 38.9 years. The majority of patients were of Chinese
descent (79.5%, Table 1).

Efficacy analysis
A summary of the efficacy (and safety) results can be seen
in Table 2.

Primary efficacy variable
Time to first 24-h, symptom-free interval  The median
time to the first 24-h symptom-free interval was similar for
patients in both treatment groups; 8.5 d for rabeprazole
and 9.0 d for esomeprazole for heartburn (P = NS) and
6.0 d vs 7.5 d for regurgitation (P = NS). The proportion of
patients achieving these study endpoints during the 4-wk
treatment period were higher in rabeprazole group compared
with esomeprazole group, but these differences were not
statistically significant (24-h heartburn-free for rabeprazole
and esomeprazole: 84.4% vs 60.9%, 24-h regurgitation-free:
90.0% vs 67.9% (P = NS).

Secondary efficacy variables
Satisfactory relief  of  day-time and night-time symptoms
Satisfactory relief of day-time and night-time symptoms
(no episode of symptom defined as having moderate or
severe in severity during the week) was achieved in 81.4-
98.0% of patients of both treatment groups of heartburn
or regurgitation after 4-wk treatment.

In a subgroup of patients who had both heartburn and

Figure 1  Satisfactory relief of day-time heartburn and regurgitation (in patients
who had both heartburn and regurgitation).

Table 1  Demographic and baseline characteristics of patients enrolled

Number of subjects enrolled  Total 127 Rabeprazole 63 Esomeprazole 64               P

Gender (%)

    Female   62 (48.8)       25 (39.7)         37 (57.8)          P = 0.0511

    Male   65 (51.2)       38 (60.3)         27 (42.2)

Race (%)

    Chinese 101 (79.5)       52 (82.5)         49 (76.6)          P = 0.8721

    Malay      9 (7.1)         4 (6.3)           5 (7.8)

    Indian   15 (11.8)         6 (9.5)           9 (14.1)

    Other      2 (1.6)         1 (1.6)           1 (1.6)

Age (yr)

    Mean (SD)                   38.9 (10.6)   39.3 (11.2)     38.4 (10.0)          P = 0.6292

History of GERD symptoms (yr)

    Mean (SD)   3.6 (4.5)      3.2 (4.2)        3.9 (4.7)          P = 0.3732

Tobacco use, N (%)

    Yes   11 (8.7)         4 (6.3)           7 (10.9)          P = 0.2431

    No 116 (91.3)       59 (93.7)         57 (89.1)

Alcohol use, N (%)

    Yes   20 (15.7)         9 (14.3)         11 (17.2)          P = 0.4861

     No 107 (84.3)       54 (85.7)         53 (82.8)

Previous medication for reflux disease

    Yes   77 (60.6)       35 (55.6)         42 (65.6)          P = 0.2791

    No   50 (39.4)       28 (44.4)         22 (34.4)

H pylori status

    Positive   50       24 (45.3)         26 (44.0)

    Negative   62       29 (54.7)         33 (56.0)          P = 0.953

    (Not available   15       10          5

Test1 Fisher’s exact test; Test2 t-test; Test3 2 test
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regurgitation, a statistically significant higher number of
patients treated with rabeprazole reported satisfactory relief
of day-time symptoms compared to those receiving
esomeprazole (P<0.05, Figure 1).

Complete relief of day-time and night-time symptoms
Complete relief of day-time heartburn (no episodes of
heartburn during the evaluation week) at the 1st wk were
6.9% (14 of 52 patients) in patients treated with rabeprazole
and 23.4% (11 out of 52 patients) in those received
esomeprazole (P = NS). At the end of wk 4, this increased
to 55.3% (26 out of 47) and 41.1% (18 out of 43) for
rabeprazole and esomeprazole, respectively (P = NS).
Complete relief of night-time heartburn were similar in
both patient groups (28.8% (15/62) vs 20.9% (9/43)) at
wk 1 and (44.4% (20/45) vs 41.0% (16/39)) at wk 4 (for
rabeprazole and esomeprazole, respectively) (P = NS).

No statistically significant differences were observed in
analyses of regurgitation.

Symptom severity score during the first 5 d
Comparing between the two PPIs, there was no statistically
significant difference between groups for day- and night-
time heartburn or regurgitation within the first 5 d (P = NS,
Table 2).

Comparing each individual PPI with treatment vs baseline
or pre-treatment symptoms severity scores, rabeprazole
significantly reduced day- and night-time heartburn scores
within 2 d of commencing treatment compared to baseline
or pre-treatment (P<0.01), and this statistical significance

continued up to d 5. However, patients receiving esomeprazole
showed a statistically significant improvement in day-time
heartburn score from the 3rd to the 5th d, and no significant
improvement in night-time heartburn score in the first 5 d
(Table 2 and Figure 2).

Figure 2  Change in symptom severity score from pre-treatment on d 1 to 5

Table 2  Summary of efficacy and safety results (including important subgroup analyses)

Parameter Rabeprazole Esomeprazole     P Result
  10 mg (d)     20 mg (d)

Primary efficacy variables        

Time to 24-h symptom-free interval-HB        8.5 d           9 d 0.265    NS

Time to 24-h symptom-free interval-RG        6.0 d         7.5 d 0.405    NS

Secondary efficacy variables        

Time to 48-h symptom-free interval-HB        9.5 d         8.5 d 0.373    NS

Time to 48-h symptom-free interval-RG        8.5 d         11 d 0.271    NS

W1-W4-satisfactory relief DT or NT-HB     >0.05    NS

W1-W4-satisfactory relief DT or NT-RG     >0.05    NS

W1-W4-satisfactory relief DT-HB & RG4     0.0454    Rabeprazole superior4

W1-W4-complete relief DT or NT-HB    >0.05    NS

W1-W4-complete relief DT or NT-RG    >0.05    NS

W1-W4-belching        -0.41         -0.42 0.631    NS

W1-W4-early satiety        -0.26         -0.32 0.178    NS

W1-W4-bloating        -0.46         -0.54 0.608    NS

W1-W4-nausea        -0.23         -0.27 0.319    NS

W1-W4-vomiting        -0.34         -0.21 0.808    NS

Symptom severity score-D1-5-DT HB                  P<0.05 (D2-5)1                 P<0.05 (D3-5)1      NS2

Symptom severity score-D1-5-NT HB                  P<0.05 (D2-5)1           NS1      NS3

Symptom severity score-D1-5-DT RG                  P<0.05 (D1-5)1                 P<0.05 (D1-5)1      NS

Symptom severity score-D1-5-NT RG               P<0.05 (D5 only)1              P<0.05 (D2 only)1      NS

Patient’s global evaluation (%)        96.4         87.9 0.823    NS

Antacid use-weekly average        0.15         0.16 0.887    NS

Antacid use-% antacid free        85.7         84.9 0.848    NS

Safety        

Adverse events        22         18.2 >0.05    NS

HB-heartburn; RG-regurgitation; DT-day-time; NT-night-time; W1-wk 1; w4-wk 4; 1Compared to baseline; 2Rabeprazole statistically superior compared to baseline/pre-

treatment from d 2 to 5 and esomeprazole statistically superior compared to baseline/pre-treatment from d 3 to 5; 3Rabeprazole statistically superior compared to

baseline/pre-treatment from d 2 to 5 and esomeprazole not statistically superior compared to baseline/pre-treatment from d 1 to 5; 4Subgroup analysis.
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(heartburn) (ITT).

Antacid use
The use of rescue medication was low in both groups. There
was no statistical difference between the two groups for
weekly average antacid consumption and percentage antacid
free for the duration of the study (P = NS).

Patients’ global evaluation
A slightly higher proportion of patients treated with rabeprazole
(96.4%, 54 out of 56 patients) reported their symptoms as
improved (“slightly improved”, “moderately improved” or
“markedly improved”) at the end of the treatment period
compared to those treated with esomeprazole (87.9%, 51
out of 58 patients). The difference was not statistically
significant.

Safety analysis
Of the 134 patients enrolled, 129 patients in total were
eligible for safety analysis. The five patients excluded from
the safety analysis did not take any study medication. Of
the five patients, four were from the rabeprazole and one
was from the esomeprazole group.

Both drugs were well tolerated during the study. Adverse
events considered related to the study medication occurred
to a similar extent in patients treated with rabeprazole (22%)
and esomeprazole (18.2%) (P = NS). One patient withdrew
from the study because of persistent headache from
esomeprazole.

Elevation of  ALT occurred in one patient taking
rabeprazole and four patients receiving esomeprazole. One
patient on rabeprazole and two patients on esomeprazole
had an increase in AST. These changes were not clinically
significant.

There were no obvious differences in tolerability between
the treatments. The measurement of laboratory variables
and vital signs did not reveal any evidence of deleterious
effects of the drugs in either group.

DISCUSSION

One of the problems in defining GERD in Asia is that
there is no direct translation of ‘heartburn’ in most Asian
languages, including the Chinese language[7,8] although this
gap has been closed since the Asia-Pacific Consensus.
Accepted classic symptoms of GERD in Asia include
heartburn, regurgitation, dysphagia and odynophagia[7].
The recent Asia-Pacific Consensus on GERD recommends
that a ‘careful history taking to elicit the classic symptoms
of GERD (heartburn and regurgitation) is the cornerstone
in the diagnosis of GERD’[8]. In the present study, every
effort was made by the investigating physician to ensure
that heartburn and/or regurgitation was/were the cardinal
presenting symptom(s).  In addition, care was taken by
the investigators to explain and elicit what the symptom
of ‘heartburn’ meant to the patient. This study was designed
to assess the efficacy and rapidity of symptom relief with
rabeprazole 10 mg or esomeprazole 20 mg in patients with
NERD in urban Asia.

The primary efficacy variable of median time to the
first 24-h interval free from heartburn was similar for both

drugs being 8.5 d for rabeprazole and 9.0 d for esomeprazole.
Results of the primary efficacy variable for relief of regurgi-
tation were similar between the two PPIs as well.

The majority of secondary efficacy variables were
similar between the two PPIs as well. Overall, after 4 wk
of treatment more patients receiving rabeprazole reported
symptom improvement than those receiving esomeprazole
(96% vs 87%) although this did not reach statistical
significance. Complete relief of day-time symptoms after
4 wk of treatment was reported in 41.9% and 58.0%, whilst
complete relief of night-time symptoms was lower at
41.0% vs 52.3%. Satisfactory relief of symptoms, defined
as not having any episode greater than moderately severe,
was reported in 73% (esomeprazole) to 96% (rabeprazole)
of patients treated. In real-life situation, most patients would
find satisfactory relief of symptoms as an acceptable
treatment outcome. Further studies, however, are needed
to confirm these observations. Our observations do support
the clinical phar-macokinetics studies currently available
on the two PPIs.

Pharmacodynamic studies involving rabeprazole and
esomeprazole in healthy subjects showed that 40 mg of
esomeprazole was more effective than 20 mg rabeprazole
on d 5 of treatment in maintaining intragastric pH above
4.0, suggesting that, by d 5, 40 mg esomeprazole had more
profound acid suppression than 20 mg rabeprazole[17].
On the other hand, 20 mg of rabeprazole increased
intragastric pH more than 20 mg esomeprazole with a higher
mean AUC (area under the plasma concentration-time
curve) intragastric pH on d 1 of  treatment[18]. On d 5 that
difference remained except 11-14 h after dosing[18]. A study
comparing rabeprazole 20 mg and esomeprazole 40 mg
demonstrated rabeprazole 20 mg to produce a greater or
equivalent acid suppression on day 1 (i.e., from the first
dose), with rabeprazole showing significant superiority
at night[19,20]. These studies demonstrate that rabeprazole
have a faster onset of acid inhibitory action than other
PPIs including esomeprazole from d 1 of dosing[18-20], with
esomeprazole the superiority is seen over other PPIs from
day 5 of dosing[17].

There was no statistically significant difference between
the two groups for reduction in symptom severity scores
for the first 5 d during day-time and night-time regurgitation.
Nevertheless, rabeprazole effectively reduced the severity
of day-time and night-time heartburn in patients with NERD
compared to pre-treatment, improving symptom scores
compared with baseline scores from as early as the 2nd d
(P<0.05) following dosing. In contrast, esomeprazole
produced significant improvement only in the symptom
score of day-time heartburn from 3rd d onwards and no
statistically significant change in symptom score in night-
time heartburn in the first 5 d.

Several reports have suggested that patients with NERD
are less responsive to PPIs[21-23]. Our study showed that after
4-wk treatment, both PPIs produced satisfactory relief of
day-time heartburn in 91% of patients with non-erosive
reflux disease (91% rabeprazole and 79% esomeprazole).
This response rate is higher than that seen in Miner’s study
in USA, where only 56% of NERD patients responded to
PPI after 4 wk[11]. Complete relief of day-time heartburn
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was also higher in our study being reported in 45.6%
(rabeprazole) and 41% (esomeprazole) of the patients treated
compared with 29% in Miner’s study[11]. This could be due to
selection of a less severely symptomatic patient population.
Patients were required to have had only one episode of
moderate-to-severe GERD in the 7 d prior to study entry,
whereas entry into the Miner study required patients to
have had a minimum of five episodes in the week prior to
entry[11]. Nevertheless, there are about 20% of our NERD
patients who did not attain satisfactory relief of symptoms
after 4 wk of treatment. Our data has shown that more
patients respond to PPIs at wk 4 than at wk 1. Hence, by
extending the duration of therapy beyond 4 wk, it may be
possible that more patients would have symptom relief.
Clinical studies with longer treatment periods are needed to
determine if  this hypothesis is true.  Recent investigations
have demonstrated the presence of highly acidic ‘pocket’
high in the fundus below the cardio-esophageal junction
during the post-prandial period[24]. Dosing with acid suppressing
agents will have to be tailored to neutralize this post-prandial
acid ‘pocket’.

Although there was rapid onset of action, the median
time to the first 24-h period symptom free from heartburn
was 8.5 d with rabeprazole and 9.0 d with esomeprazole.
This was higher than the 2.5 d observed in Miner’s study[11].
This difference could be explained by the fact that, in our
study, patients who did not experience reflux symptoms 24 h
prior to study were excluded from the analysis whereas they
were included in Miner’s study[11]. As these patients were
excluded from analysis, the median reported in the study
would overestimate the actual time taken to reach the first
24-h interval free from heartburn. The rapid action of  these
newer PPIs could be clinically relevant when treating NERD
patients with “on-demand therapy”, as these newer PPIs
could produce symptom relief from d 2 or 3 onwards.
This would translate into a shorter period of ‘on-demand’
therapy. This is consistent with the results seen in earlier
report regarding on-demand treatment with rabeprazole
10 mg[25]. In that study, use of rabeprazole was required in
only 26% of the total study period, indicating an average
intake of only one tablet in 4 d[25].

In summary, our study demonstrates that once-daily therapy
with the newer PPIs rabeprazole 10 mg or esomeprazole
20 mg produce improvement in majority of NERD patients.
Relief from the symptoms of heartburn and regurgitation
in a predominantly Chinese population with NERD can
occur after 2 d of treatment. Further studies are needed to
determine the optimum treatment period and symptom relapse
rate on cessation of treatment.
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