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Abstract
AIM: To compare the efficacy of the proton-pump 
inhibitor, rabeprazole, with that of the H2-receptor an-
tagonist, ranitidine, as on-demand therapy for relieving 
symptoms associated with non-erosive reflux disease 
(NERD).

METHODS: This is a single center, prospective, ran-
domized, open-label trial of on-demand therapy with 
rabeprazole (group A) vs  ranitidine (group B) for 4 wk. 
Eighty-three patients who presented to the American 
University of Beirut Medical Center with persistent gas-
troesophageal reflux disease (GERD) symptoms and a 
normal upper gastrointestinal endoscopy were eligible 
for the study. Patients in group A (n  = 44) were al-

lowed a maximum rabeprazole dose of 20 mg twice 
daily, while those in group B (n  = 39) were allowed a 
maximum ranitidine dose of 300 mg twice daily. Ef-
ficacy was assessed by patient evaluation of global 
symptom relief, scores of the SF-36 quality of life (QoL) 
questionnaires, total number of pills used, and number 
of medication-free days.

RESULTS: Among the 83 patients who were enrolled in 
the study, 76 patients (40 in the rabeprazole group and 
36 in the ranitidine group) completed the 4-wk trial. 
Baseline characteristics were comparable between both 
groups. After 4 wk, there was no significant difference 
in the subjective global symptom relief between the ra-
beprazole and the ranitidine groups (71.4% vs  65.4%, 
respectively; P  = 0.9). There were no statistically sig-
nificant differences between mean cumulative scores of 
the SF-36 QoL questionnaire for the two study groups 
(rabeprazole 22.40 ± 27.53 vs  ranitidine 17.28 ± 37.06; 
P  = 0.582). There was no significant difference in the 
mean number of pills used (rabeprazole 35.70 ± 29.75 
vs  ranitidine 32.86 ± 26.98; P  = 0.66). There was also 
no statistically significant difference in the mean num-
ber of medication-free days between both groups.

CONCLUSION: Rabeprazole has a comparable efficacy 
compared to ranitidine when given on-demand for the 
treatment of NERD. Both medications were associated 
with improved quality of life.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) is a chronic, 
remitting-relapsing medical condition that involves the 
reflux of  gastric contents into the esophagus causing a 
multitude of  unpleasant symptoms including heartburn, 
sore throat, chest pain, cough, and regurgitation. GERD 
has been shown to have a significant negative impact on 
the quality of  life (QoL) of  affected patients and may 
even impair their daily activities[1]. The prevalence of  
GERD has markedly increased over the past two decades 
affecting 20%-40% of  the western population[2-5]. This 
prevalence is predicted to rise further with time[6].

Non-erosive reflux disease (NERD) has been defined 
by the Vevey NERD Consensus Group as a subcategory 
of  GERD that is characterized by reflux-related symp-
toms with the absence of  esophageal mucosal erosions 
or breaks at conventional endoscopy and without recent 
acid-suppressive therapy[7]. About two-thirds of  patients 
with typical GERD symptoms, such as heartburn, belch-
ing, cough, nausea, sore throat and voice changes, have 
no erosive changes on upper gastrointestinal endoscopic 
evaluation[2]. The complex pathophysiology of  NERD 
and the exact mechanisms by which the associated symp-
toms are caused remain unclear[7]. It is highly evident, 
however, that the degree of  acidity and duration of  
esophageal acid exposure play an essential role in NERD 
symptomatology. These factors are not different from the 
precipitants of  moderate erosive reflux disease (ERD)[7-11]. 

The majority of  GERD patients use acid-suppressive 
medications to control their symptoms. Unlike ERD, 
symptoms of  NERD are more difficult to control, and 
tend to have a lower response rate, even to the most po-
tent proton-pump inhibitors (PPIs)[12,13]. Nonetheless, ini-
tial management of  NERD is similar to that of  GERD, 
and includes the use of  a PPI or H2-receptor antagonist 
(H2RA). Around 75% of  patients with NERD report a 
relapse of  their symptoms after cessation of  the initial 
therapy. Therefore, long-term management is often need-
ed to maintain symptom control[1]. The preferred main-
tenance therapeutic strategy is supposed to utilize the 
least amount of  medication. Hence, on-demand therapy 
should be a reasonable therapeutic mode for managing 
patients with NERD symptoms. By convention, medica-
tions for on-demand therapy should ensure a rapid onset 

of  action in order to give instantaneous relief. 
To our knowledge, and after reviewing the literature, 

no clinical studies have compared a PPI to an H2RA as 
on-demand therapy for NERD. The objective of  our trial 
is to compare the efficacy of  a PPI, rabeprazole, to that 
of  a standard H2RA, ranitidine, as an on-demand therapy 
for treating patients with NERD. We selected rabepra-
zole among the various currently available PPIs because 
it results in a faster and a more prompt acid suppression 
and has the advantage of  a first-dose symptom relief[14-16]. 
H2RAs including ranitidine are widely used on-demand 
for the management of  GERD symptoms.

MATERIALS AND METHODS
The study was a 4-wk prospective, randomized, single 
center, open-label trial of  on-demand therapy with rabe-
prazole vs ranitidine for patients with NERD. Patients who 
were considered eligible for enrollment had to be older 
than 18 years of  age, had persistent GERD symptoms 
(typical or atypical), and a negative upper gastrointestinal 
endoscopy exam. Exclusion criteria were age below 18 
years and older than 75 years, allergy to rabeprazole or ra-
nitidine, any degree of  esophagitis or mucosal damage on 
upper gastrointestinal endoscopy, pregnancy, and any use 
of  PPI or H2RA within 2 wk of  enrollment into the study. 

Patients who presented to the American University of  
Beirut Medical Center with persistent GERD symptoms 
and a normal upper gastrointestinal endoscopy were con-
sidered candidates for the study. After signing a written 
informed consent, patients were asked to complete a base-
line SF-36 QoL questionnaire. They were randomized by 
an independent investigator using a computer-generated 
random number table to one of  two groups: those to re-
ceive rabeprazole (group A) and those to receive ranitidine 
(group B). Patients in group A were allowed a maximum 
oral rabeprazole dose of  20 mg (10 mg tablets, twice dai-
ly), while those in group B were allowed a maximum oral 
ranitidine dose of  300 mg (150 mg tablets, twice daily). A 
research fellow was responsible for contacting patients by 
phone on a daily basis over the 4-wk study period to as-
sess for the number of  pills taken, the need for a rescue 
medication, as well as the occurrence of  any side effects. 
At the end of  the 4 wk, patients were asked about their 
global symptom relief  and were also requested to answer 
the post-treatment QoL questionnaire.

Primary efficacy endpoints were assessed by the sub-
jective global symptom relief, total number of  pills used, 
number of  medication-free days, and the need for rescue 
medications. Secondary endpoints included the scores 
of  the QoL questionnaires and the occurrence of  side 
effects. The study protocol and informed consent were 
approved by the Institutional Review Board at the Ameri-
can University of  Beirut Medical Center.

Statistical analysis
Analysis of  the primary end-point (global symptom re-
lief) was done according to intent-to-treat (ITT) basis. 
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The association between the drug group and response 
for binary measures was assessed using the Fischer’s Ex-
act test. For continuous measures, either a two sample 
t-test or Wilcoxon two sample rank sum test were used 
depending on whether normality held or not. Frequency 
tables and cross-tabulations were derived in order to de-
pict any associations between the different variables. The 
paired samples t-test and the independent-samples t-test 
were used to compare the QoL score before and after 
treatment. A P-value at or below 0.05 was significant. The 
data were entered and analyzed using SPSS for Microsoft 
version 18.0 (SPSS Inc, United States).

Sample size calculation: The sample size was estimated 
based on an expected response rate of  80% for rabepra-
zole and 50% for ranitidine. Therefore, we had to include 
42 patients in each arm of  the study to detect a statistical 
significance using a power of  80% and a margin of  error 
of  5%.

RESULTS
A total of  83 patients with symptoms consistent with 
GERD and a negative upper gastrointestinal endoscopy 
were enrolled in the study. The random assignment of  
patients into two arms resulted in 44 patients (53%) in 
group A assigned to receive rabeprazole, and 39 patients 
(47%) in group B assigned to receive ranitidine. Overall, 
seven patients dropped out of  the study; two patients 
because of  mild medication side effects (both of  whom 
were receiving rabeprazole) and five were lost to follow-
up. Seventy-six patients completed the 4-wk trial per-
protocol, 40 of  whom were assigned to the rabeprazole 
group and 36 to the ranitidine group. The ITT popula-
tion consisted of  83 patients.

Baseline characteristics between both groups were 

comparable (Table 1). The mean age of  individuals in 
group A was 45.43 ± 15.16 years vs 45.08 ± 15.29 years 
for those in group B. There was a slight female predomi-
nance in both groups: 63.6% in group A and 59% in 
group B. Most patients had been symptomatic for more 
than 1 year, with duration ranging from 3 mo to 20 years. 
The majority of  patients (85.5%) suffered from extra-
esophageal manifestations, with globus sensation, me-
tallic taste, shortness of  breath, as well as thick sputum 
production being the commonest among these manifes-
tations. Esophageal manifestations were encountered in 
approximately 69% of  patients. 

Global symptom improvement was subjectively as-
sessed at the end of  the 4-wk treatment phase. Improve-
ment was reported in 71.4% (20 out of  28) of  patients in 
group A and 65.4% (17 out of  26) of  patients in group 
B, while worsening of  symptoms was noted in 3.6% and 
3.8 % of  patients in group A and B, respectively (Table 2). 
Of  the patients in group A, 25% experienced no change 
in symptoms compared to 30.8% of  group B patients (P 
= 0.889). There was no difference in gender distribution 
between responders and non-responders in either group. 
However, the mean age of  responders to rabeprazole 
was significantly lower than that of  patients who did 
not respond to this drug (38.90 ± 13.15 years vs 53.14 ± 
17.68 years; P = 0.033). This difference was not noted in 
patients who received ranitidine.

Regarding the mean number of  pills consumed, pa-
tients in group A used a mean number of  35.70 ± 29.75 
pills of  rabeprazole 10 mg, while group B patients con-
sumed a mean number of  32.86 ± 26.98 pills of  raniti-
dine 150 mg, (P = 0.66). The mean number of  medica-
tion-free days was 13.08 ± 9.73 in group A, and 10.78 ± 
10.14 in group B (P = 0.32). 

The SF-36 QoL questionnaire was completed by a 
total of  65 patients at baseline: 37 in group A (84.1%) 
and 28 in group B (71.8%). Mean cumulative scores 
at baseline were comparable between groups A and B, 
106.38 ± 30.30 vs 104.43 ± 29.82, respectively (P = 0.797) 
(Figure 1). A follow-up SF-36 QoL questionnaire was 
obtained from 50 patients immediately after the 4-wk 
treatment phase: 25 were in group A (62.5%) and 25 in 
group B (69.4%). Mean cumulative scores at follow-up 
were 135.32 ± 32.19 for group A and 122.76 ± 37.48 for 
group B (P = 0.210). Mean scores of  both groups in-
creased significantly (P < 0.01 for group A and P = 0.028 
for group B, compared to respective baseline scores). 
However, the absolute score differences between base-
line and 4 wk for groups A and B were (22.40 ± 27.53 
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Table 1  Patient baseline characteristics  n  (%)

Group A 
(n  = 44)

Group B
(n  = 39)

P  value

Age (mean ± SD) (yr) 45.4 ± 15.2 45.1 ± 15.3 0.916
Gender M:F 16:28 16:23 0.663
Duration of symptoms (yr) 4.68 ± 7.79 3.85 ± 4.21 0.552
Esophageal manifestations 28 (63.6) 29 (74.4) 0.293
Regurgitation and heartburn 21 (47.7) 23 (59.0) 0.306
Epigastric pain   8 (18.2)   9 (23.1) 0.581
Nausea   7 (15.9)   6 (15.4) 0.948
Vomiting       0 (0) 1 (2.6) 0.285
Extra-esophageal manifestations 38 (86.4) 33 (84.6) 0.821
Chest pain 16 (36.4) 10 (25.6) 0.293
Globus 24 (54.5) 16 (41.0) 0.219
Hoarseness 15 (34.1) 10 (25.6) 0.402
Metallic taste 22 (50.0) 16 (41.0) 0.413
Nocturnal cough 17 (38.6) 09 (23.1) 0.127
Dyspnea 21 (47.7) 20 (51.3) 0.746
Sore throat 20 (45.5) 13 (33.3) 0.260
Thick sputum production 24 (54.5) 13 (33.3) 0.052
Mixed symptoms 25 (56.8) 24 (61.5) 0.663

Group A, rabeprazole; Group B, ranitidine. M: Male; F: Female.

Table 2  Subjective global symptom assessment  n  (%)

Better Same Worse Total

Group A 20 (71.4) 7 (25.0) 1 (3.6) 28
Group B 17 (65.4) 8 (30.8) 1 (3.8) 26
Total 37 15 2 54

P = 0.9; Group A, rabeprazole; Group B, ranitidine.
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a 6-mo trial of  on-demand rabeprazole 10 mg in patients 
with NERD. Five hundred and twenty-three patients with 
NERD were given 4 wk of  rabeprazole 10 mg once daily. 
The 432 patients who had complete resolution of  their 
symptoms were then randomized for the on-demand 
phase of  the study to two groups: rabeprazole 10 mg and 
placebo. Symptom relief  was significantly better in the ra-
beprazole group compared to the placebo group.

Rabeprazole was also investigated as on-demand 
treatment by Ponce et al[25] in patients with NERD and 
low-grade esophagitis. Symptom control was maintained 
in over 85% of  patients during six months of  on-demand 
rabeprazole 20 mg therapy, following a 4-wk daily run-in 
period with rabeprazole 20 mg per day. During the study 
period, PPI consumption was found to be low and pa-
tient satisfaction with the treatment was high. 

Rabeprazole appeared to be ideal for our study given 
its rapid onset of  action and powerful acid suppres-
sion[14-16]. Studies involving NERD patients have docu-
mented its superiority over placebo. In addition, on-de-
mand use of  rabeprazole for the management of  NERD 
incurs the least cost in comparison with other PPIs[26].

H2RAs have been widely used on-demand for patients 
with GERD. Clinical studies have demonstrated that, 
when given on-demand, they are superior to placebo in 
controlling heartburn in this group of  patients[18,19,27]. 
These findings may be extrapolated to NERD patients 
who constitute the majority of  patients with GERD. 
H2RAs are known to have a rapid onset, but a short dura-
tion of  action. They suppress acid for approximately 4 to 
8 h and produce incomplete inhibition of  post-prandial 
gastric acid secretion. They inhibit acid secretion by up to 
70% over a 24-h period. A major disadvantage of  using 
these drugs is the development of  tolerance that occurs 
within two weeks of  uninterrupted daily intake[28]. Thus, 
tolerance would be less concerning if  they are to be used 
on an on-demand basis[29]. PPIs have the advantage over 
H2RA in controlling both basal and food-stimulated acid 
secretion producing a longer-lasting acid suppression in 
addition to the fact that tolerance has not been observed 
with PPIs. 

Our pilot study has a few limitations. One is the open-
label nature of  the study. Although patients were ran-
domized to different arms, they were aware of  the arm 
they were randomized to. This may have created some 
bias especially if  those patients were previously treated 
with the same medication class that they were assigned 
to. The sample size was also relatively small and further 
investigation based on a larger number of  patients is nec-
essary to corroborate our data. Our study duration was 
short, then again the purpose of  our study was not to 
prove the efficacy of  either of  the two drugs, but rather 
to compare them.

The advantages of  our study include the fact that it is 
the first to compare an H2RA to a PPI in the setting of  
on-demand therapy for NERD. We also showed response 
to on-demand therapy for both typical and atypical reflux 
symptoms. Finally, this is a “pure” on-demand study, in 

vs 17.28 ± 37.06, respectively; P = 0.582), indicating that 
both drugs improve patient QoL to the same extent.

DISCUSSION
The present study compares the efficacy of  the PPI rabe-
prazole to that of  the H2RA ranitidine, as an on-demand 
option in the management of  patients with NERD. The 
impact on QoL was also evaluated as a secondary out-
come with both drug regimens. 

Analysis of  our data showed that rabeprazole is as 
effective as the routinely and commonly used ranitidine 
in controlling both the typical and atypical symptoms in 
patients with NERD. Evidence from several previous 
studies supports our findings regarding the efficacy of  
anti-secretory (H2RA and PPI) therapy in patients with 
NERD[17-24]. However, no head-to-head comparison be-
tween any H2RA and PPI had been carried out in the 
setting of  on-demand therapy for NERD. 

Our PubMed® search identified a number of  clini-
cal trials[14,21-25] that assessed the efficacy of  various PPIs 
(rabeprazole, omeprazole, esomeprazole, lansoprazole) 
when given as on-demand in patients with NERD. Al-
most all of  these studies were conducted over a period of  
time ranging from 3 mo to 6 mo and preceded by initial 
short periods (around 4-8 wk) of  daily treatment with 
the designated PPI to achieve complete symptom reso-
lution. A study by Lind et al[21] randomized 424 patients 
with NERD to one of  three groups: omeprazole 20 mg, 
omeprazole 10 mg, or placebo. After 6 mo of  on-demand 
therapy, it was concluded that omeprazole was effective in 
the majority of  NERD patients. In another placebo-con-
trolled study, Talley et al[22] assigned 342 patients to either 
esomeprazole 20 mg or placebo. On-demand therapy with 
esomeprazole 20 mg was found suitable for the long-term 
symptom management of  NERD patients. In a separate 
placebo-controlled trial, Talley et al[23] assessed the efficacy 
of  on-demand therapy with esomeprazole 40 mg or 20 
mg in patients with NERD and showed that both dos-
ages were superior to placebo in controlling heartburn in 
those patients. Bytzer et al[24] achieved favorable results in 
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the sense that it was performed without a preceding con-
tinuous anti-secretory treatment period. 

In conclusion, rabeprazole and ranitidine have been 
shown to be comparable in efficacy when given on-
demand for the treatment of  NERD. Both medications 
were associated with a statistically significant improved 
quality of  life.
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the context of chronic and on-demand therapy is of utmost interest to patients 
and researchers alike.
Innovations and breakthroughs
The authors compared the efficacy of the proton-pump inhibitor (PPI) rabe-
prazole, to that of the H2-receptor antagonist ranitidine, as on-demand therapy 
for relieving symptoms associated with NERD. They concluded that both pos-
sessed comparable efficacy and were associated with an improved quality of 
life. Thus, a fast-acting PPI, rabeprazole, is an effective on-demand option for 
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