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OBJECTIVE: This randomized, double-blind, multicenter
study was conducted to confirm a previous finding that
lansoprazole relieves heartburn faster than omeprazole in
patients with erosive esophagitis.

METHODS: A total of 3510 patients with erosive esophagitis
and at least one episode of moderate to very severe daytime
and/or nighttime heartburn during the 3 days immediately
before the screening visit were randomized to lansoprazole
30 mg once daily or omeprazole 20 mg once daily for 8 wk.
Patients recorded the presence and severity of daytime and
nighttime heartburn in daily diaries. On treatment days 1–4,
patients were telephoned to confirm the completion of their
daily diary. The primary efficacy parameters were the per-
centage of heartburn-free days and heartburn-free nights, as
well as the average severity of daytime and nighttime heart-
burn.

RESULTS: During treatment day 1 and all evaluation time
points including the entire 8-wk treatment period, signifi-
cantly (p � 0.05) higher percentages of patients treated with
lansoprazole than those treated with omeprazole did not
experience a single episode of heartburn. Onset of heartburn
relief was more rapid in lansoprazole-treated versus ome-
prazole-treated patients: on day 1, 33% versus 25% of
lansoprazole- versus omeprazole-treated patients were
heartburn-free. The percentages of heartburn-free days and
heartburn-free nights were also significantly (p � 0.01)
greater for patients treated with lansoprazole at all evalua-
tion time points. Heartburn severity was significantly less
among those treated with lansoprazole compared with ome-
prazole. Both treatments were safe and well tolerated.

CONCLUSIONS: Over 8 wk, lansoprazole 30 mg once daily
relieved heartburn symptoms faster and more effectively
than omeprazole 20 mg once daily in patients with erosive
esophagitis. (Am J Gastroenterol 2001;96:3089–3098.
© 2001 by Am. Coll. of Gastroenterology)

INTRODUCTION

Heartburn, the hallmark symptom of gastroesophageal re-
flux disease (GERD), affects an estimated 25 million indi-
viduals on a daily basis and 60 million on a monthly basis
in the United States (1). Results of North American studies
suggest that between 40% and 60% of those with GERD
have esophagitis (2–4). Regardless of whether esophagitis is
present, GERD symptoms negatively affect patients’ daily
lives. Those with GERD generally report decreases in pro-
ductivity, quality of life, and overall well-being (5, 6). One
study found that patients with GERD rated their quality of
life lower than those with untreated angina pectoris or heart
failure (7).

In addition to its negative impact on patients’ quality-of-
life, GERD may increase the risk of serious sequelae. Sig-
nificant increases in the incidences of adenocarcinomas of
the esophagus and gastric cardia (8–10) have occurred over
the past several years, and a recent study showed a causal
relationship between GERD and esophageal adenocarci-
noma (11). In a large Swedish study, those who reported
heartburn, regurgitation, or both at least once weekly had an
8-fold greater risk of developing esophageal cancer than
those with no symptoms (11). Patients reporting nighttime
symptoms of GERD had an even higher (11-fold) risk.

In patients with GERD, the goals of treatment are prompt
and effective relief of symptoms, healing of esophagitis (if
present), and reduction in the risk for complications. Nu-
merous studies have confirmed that the proton pump inhib-
itors are superior to the histamine-2 receptor antagonists in
relieving reflux symptoms, healing esophagitis, and prevent-
ing relapse of esophagitis (12–17). A large multicenter study
of patients with erosive reflux esophagitis found that lanso-
prazole 30 mg once daily and omeprazole 20 mg once daily
produced comparable rates of mucosal healing (18). How-
ever, in this study as well as in a meta-analysis by Huang
and colleagues (19), significantly higher percentages of pa-
tients treated with lansoprazole 30 mg reported relief of their
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heartburn symptoms compared to patients treated with ome-
prazole 20 mg (18, 19).

Although many studies have compared the proportions of
patients who report relief of reflux symptoms after a �1-wk
course of treatment, few have carefully evaluated the rapid-
ity of heartburn resolution. The purpose of this study was to
compare the onset and effectiveness of heartburn relief in
patients with endoscopically-confirmed erosive esophagitis
treated with lansoprazole or omeprazole.

MATERIALS AND METHODS

Study Design and Patient Selection
The study was conducted as a Phase III, double-blind,
parallel-group, multicenter clinical trial. The institutional
review board of each participating study site approved the
study protocol before study initiation. All patients provided
written informed consent before initiation of any study-
related procedures.

Patients who were �18 yr of age with endoscopically-
confirmed erosive esophagitis of grade 2 or higher were
eligible for study enrollment. The esophagitis grading scale
is described in Table 1. Patients were required to have had
at least one episode of moderate to very severe daytime
and/or nighttime heartburn during the 3 days immediately
before the screening visit (assessed by a retrospective heart-
burn questionnaire). Patients were excluded from study par-
ticipation if they had active duodenal or gastric ulcers of �3
mm in diameter; coexisting systemic disease affecting the
esophagus (e.g., scleroderma); esophageal stricture requir-
ing dilation; a history of GI bleeding or gastric, duodenal, or
esophageal surgery; clinically significant abnormal labora-
tory values or disease; chronic use of ulcerogenic drugs,
including nonsteroidal anti-inflammatory drugs or systemic
corticosteroids or �325 mg/day of aspirin; or evidence of
current alcohol or drug abuse. Patients receiving proton
pump inhibitor or histamine-2 receptor antagonist therapy
discontinued use of the antisecretory agent 2 wk or within 1
day, respectively, of study initiation. Women who were
pregnant or lactating were excluded from study participa-
tion.

Patients meeting the study entry criteria were randomized
in a 1:1 ratio to receive either lansoprazole 30 mg or ome-
prazole 20 mg once daily for 8 wk. Both study medications

were overencapsulated in gray opaque capsules to maintain
the study blind for the patients, investigators, study person-
nel, and sponsor. Patients were instructed to take the study
medication each morning before breakfast. They were dis-
pensed a daily diary and were asked to return for study visits
at the conclusion of 1, 2, and 8 wk of treatment.

Study Procedures
Complete medical history, physical examination, and labo-
ratory assessments (including hematology, chemistry, uri-
nalysis, serology for Helicobacter pylori, and pregnancy
testing in female patients) were performed during screening.
Medical evaluation including vital sign monitoring, review
of concurrent medications, and assessment of adverse events
were performed at the wk 1, 2, and wk 8 or final follow-up
visits.

Patients recorded the presence and severity of daytime
and nighttime heartburn in their daily diaries. The severity
of symptoms was recorded as follows: none; mild (occa-
sional, could be ignored, does not influence daily routine or
sleep); moderate (heartburn cannot be ignored and/or occa-
sionally influences daily routine or sleep); severe (heartburn
present most of the day or night and regularly influences
daily routine or sleep); or very severe (constant heartburn
and/or heartburn that markedly influences daily routine or
sleep). All patients were contacted by telephone during days
1–4 of treatment to confirm that the daily diary was being
completed and that the study drug was being taken. During
the telephone survey, patients reported the severity of day-
time and nighttime heartburn using the same grading scale
as in the patient diary. These diaries were completed retro-
spectively (e.g., on day 2 subjects entered diary data for day
1).

The safety of the treatment was determined by systematic
assessments of adverse events. Patients were instructed to
return all drug supplies at the end of treatment wk 1, 2, and
8. All remaining capsules were counted as a method for
assessing compliance with the prescribed regimen.

Statistical Analysis
A sample size of 3500 patients was planned so that the study
had a 95% power to detect differences between lansoprazole
and omeprazole at the 0.0025 (two-tailed) level, assuming
that the mean and SD for the percentage of days with
heartburn over days 1–3 of treatment would be 42.7%
(40.0%) for subjects treated with lansoprazole and 49.3%
(41.3%) for subjects treated with omeprazole. A p value of
0.0025 was chosen to demonstrate that the strength of the
efficacy results would be equivalent to that of efficacy
results obtained in two independent studies using a p value
of 0.05.

Data were analyzed using the intent-to-treat approach,
which included all patients who entered the study with
endoscopically confirmed erosive esophagitis, received at
least one dose of study drug, and completed diaries regard-
less of any protocol deviation. Similar analyses were per-

Table 1. Esophagitis Grading Scale

Grade Description

0 Mucosa normal in appearance
1 Mucosal edema, hyperemia, and/or friability of mucosa
2 One or more erosions/ulcerations involving �10% of

distal 5 cm of the esophagus
3 Erosions/ulcerations involving 10–50% of distal 5 cm of

esophagus, or an ulcer measuring 3–5 mm in diameter
4 Multiple erosions/ulcerations involving �50% of distal 5

cm of esophagus, or a single large ulcer �5 mm in
diameter
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formed using the evaluable patient population (i.e., those
patients who complied with the protocol).

The efficacy variables included the frequency and sever-
ity of daytime and nighttime heartburn experienced by pa-
tients on day 1 of treatment and during days 1–3 (primary),
wk 1, wk 1 and 2, and the entire 8 wk of treatment. The
available patient daily diary entries reflecting the evaluated
time period were used.

The percentages of heartburn-free days, heartburn-free
nights, and patients who did not have a single episode of
heartburn were compared between the treatment groups
using the Cochran-Mantel-Haenszel test, with the investi-
gative site as stratum. Heartburn symptom severity of none,
mild, moderate, severe, and very severe was scored as 0, 1,
2, 3, and 4, respectively. The average heartburn severity
over the time period was calculated for each patient, and
treatment group comparisons were performed using the van
Elteren method of combining the Wilcoxon test statistics,
with investigative site as stratum (20). Because of the large
size of the study population, the mean and SD of the average
heartburn severity is presented for each treatment group.
Stratification of outcomes with baseline heartburn severity,
baseline demographic characteristics (sex, age [�40 yr,
40–59 yr, or �60 yr], ethnicity, and alcohol, tobacco, and
caffeine consumption), and baseline esophagitis grade
(grade 2, 3, or 4) also was performed using the van Elteren
method. Sustained resolution of heartburn was defined as 7
consecutive days with no heartburn. The cumulative pro-
portions of patients who reached the start of sustained res-
olution by days 1, 3, 7, 14, 28, and 56 were calculated and
the time to sustained resolution compared between treat-
ment groups using the log-rank test. The percentages of
heartburn-free days and of heartburn-free nights using
phone records reflecting days 1–3 of treatment were ana-
lyzed, similar to the patient diary findings.

Comparison between the treatment groups for treatment-
emergent adverse events was performed using the Fisher’s
exact test. The mean number of days to onset of diarrhea
was compared between the treatment groups using the anal-
ysis of variance, with treatment as the factor.

RESULTS

Patient Characteristics
A total of 3510 patients from 162 sites were randomized to
the two treatment groups: 1754 to lansoprazole 30 mg, and
1756 to omeprazole 20 mg. No significant differences in
demographic parameters were noted between the treatment
groups, with one exception. A significantly higher percent-
age of patients randomized to omeprazole as compared to
lansoprazole reported tobacco use (28% vs 25%, p � 0.05)
(Table 2). Similar percentages of patients in both groups
were H. pylori positive, and the majority of patients in both
groups were considered to have grade 2 esophagitis.

Analyses of the retrospective heartburn questionnaire re-

vealed that, at baseline, the treatment groups were similar
with respect to percentages of days with heartburn, average
severity of daytime heartburn, and average severity of night-
time heartburn. A statistically significantly higher percent-
age of nights with heartburn was observed among those
randomized to lansoprazole as compared to those random-
ized to omeprazole at baseline (84% vs 82%, p � 0.05).

A total of 153 patients (75 randomized to lansoprazole
and 78 to omeprazole) withdrew prematurely from the study
(Fig. 1). The primary reasons for premature discontinuation
were as follows: adverse event (lansoprazole 40 patients,
omeprazole 30 patients); lack of symptom relief (lansopra-
zole 10 patients, omeprazole 15 patients); and loss to fol-
low-up (lansoprazole 11 patients, omeprazole 12 patients).
Eleven patients (lansoprazole four patients, omeprazole
seven patients) did not complete the daily diaries, did not
receive a single dose of study drug, or had inappropriate
esophagitis grade (grade �2) and were therefore excluded
from all intent-to-treat analyses. Overall, patient medication
compliance was high, with 97% of patients in each treat-
ment group taking �90% of their study medication.

Efficacy Analyses
PERCENTAGES OF HEARTBURN-FREE PATIENTS.
The percentages of patients who did not report a single
episode of heartburn over the treatment period were ana-
lyzed. Using this rigorous criterion, a significantly higher
percentage of patients in the lansoprazole treatment group
recorded no daytime or nighttime heartburn after one dose
as compared with patients in the omeprazole group (Fig. 2).
Of those treated with lansoprazole, 33% recorded being free
of heartburn on day 1 of treatment as compared to 25% of
those treated with omeprazole (p � 0.0001).

During the days 1–3, wk 1, wk 1 and 2, and the entire
8-wk treatment period, significantly higher percentages of
patients did not experience a single episode of heartburn in
the lansoprazole group as compared to the omeprazole
group (Fig. 2).

SUSTAINED RESOLUTION OF HEARTBURN. The cu-
mulative proportion of patients who reached the start of
sustained resolution (defined as 7 consecutive days with no
heartburn) was calculated for each treatment group. Time to
sustained resolution of heartburn was significantly (p �
0.029) shorter in the lansoprazole group than in the ome-
prazole group.

Higher cumulative percentages of those treated with lan-
soprazole as compared to omeprazole reported sustained
heartburn relief at each evaluation time point (Fig. 3). The
differences between lansoprazole and omeprazole treatment
groups in the cumulative proportions of patients who
reached the start of sustained resolution were greater by day
1 (22.9% and 16.9%, respectively), day 3 (41.2% and
35.3%, respectively), day 7 (53.3% and 50.9%, respective-
ly), and day 14 (67.4% and 63.8%, respectively) as com-
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pared to day 28 (77.2% and 76.2%, respectively) and day 56
(84.3% and 83.0%, respectively), for which narrower dif-
ferences were observed.

PERCENTAGE OF HEARTBURN-FREE DAYS AND
SYMPTOM SEVERITY. During days 1–3 of treatment,
patients treated with lansoprazole experienced significantly
higher percentages of heartburn-free days (Table 3). In all,
56% of days 1–3 of treatment were heartburn-free among
those treated with lansoprazole as compared with 49%
among those treated with omeprazole (p � 0.0001). The
average heartburn severity (mean [SD]) among those treated
with lansoprazole (0.62 [0.69]) was significantly lower (p �
0.0001) as compared with omeprazole (0.74 [0.72]).

During wk 1 of treatment, patients treated with lansopra-
zole continued to benefit from a significantly greater per-
centage of days that were heartburn-free as compared to
those treated with omeprazole (Table 3). During this period,

66% of days were heartburn-free among those treated with
lansoprazole as compared with 62% of days among those
treated with omeprazole (p � 0.0001). The average severity
of daytime heartburn experienced by lansoprazole-treated
patients (0.46 [0.57]) was significantly less (p � 0.0001)
than that experienced by omeprazole-treated patients (0.53
[0.59]).

Lansoprazole continued to provide significantly greater
relief of daytime heartburn (p � 0.001) during the first 2 wk
of dosing and during the entire 8-wk treatment period. The
percentage of days that were heartburn-free during these
periods were significantly (p � 0.001) greater among those
patients treated with lansoprazole as compared to those
treated with omeprazole, however, the difference between
the two treatment groups narrowed during the 8-wk treat-
ment period (Fig. 4).

The average daytime heartburn severity declined from
baseline in both treatment groups. However, lansoprazole-

Table 2. Characteristics of the Study Population

Variable

Lansoprazole 30 mg
Once Daily
(n � 1754)

Omeprazole 20 mg
Once Daily
(n � 1756)

Sex
Female 43% (747) 44% (772)
Male 57% (1007) 56% (984)

Age (yr)
Mean (SD) 47.8 (13.8) 46.9 (13.6)
Range 18–89 18–87

Ethnicity
White 88% (1540) 88% (1539)
African American 5% (87) 5% (84)
Other 7% (127) 8% (133)

Tobacco
User 25% (437) 28% (497)
Nonuser* 75% (1317) 72% (1259)

Alcohol
User 55% (973) 56% (983)
Nonuser† 45% (781) 44% (773)

Caffeine
User 89% (1566) 89% (1567)
Nonuser 11% (188) 11% (189)

H. pylori status‡
Positive 29% (508/1752) 28% (488/1754)
Negative 71% (1244/1752) 72% (1266/1754)

Esophagitis grade
0 �1% (1) 0% (0)
1 0% (0) 0% (0)
2 67% (1176) 69% (1206)
3 26% (447) 25% (440)
4 7% (130) 6% (110)

Daytime heartburn
Mean % of days with heartburn 90% 90%
Severity/day 1.80 1.80

Nighttime heartburn
Mean % of nights with heartburn 84%§ 82%
Severity/night 1.76 1.73

* Includes ex–tobacco users.
† Includes ex–alcohol drinkers.
‡ Two patients in each treatment group had no test results available.
§ p � 0.05 as compared with omeprazole-treatment group.
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treated patients experienced significantly less severe aver-
age daytime heartburn (p � 0.005) during the first 2 wk of
treatment (0.37 [0.51]) and during the 8-wk treatment period
(0.25 [0.43]) as compared to omeprazole-treated patients during the first 2 wk of treatment (0.41 [0.51]) and during

the 8-wk period (0.26 [0.43]).

PERCENTAGE OF HEARTBURN-FREE NIGHTS AND
SYMPTOM SEVERITY. During days 1–3 of treatment,
the average percentage of nights that patients were heart-
burn-free was significantly greater in those treated with
lansoprazole compared to those treated with omeprazole
(60% vs 53%, p � 0.0001) (Table 3). The average severity
of the nighttime heartburn (mean [SD]) was significantly
lower (p � 0.001) among those treated with lansoprazole
(0.57 [0.68]) as compared with those treated with omepra-
zole (0.70 [0.73]).

The superior effects of lansoprazole in alleviating night-
time heartburn continued throughout wk 1 of treatment.
During wk 1 of treatment, 69% of nights among lansopra-
zole-treated and 64% of nights among omeprazole-treated
patients were free from heartburn (p � 0.0001). The average
severity of nighttime heartburn experienced by lansopra-
zole-treated patients (0.44 [0.56]) was significantly less
(p � 0.0001) than that experienced by omeprazole-treated
patients (0.51 [0.59]). The percentage of nights without
heartburn continued to be significantly higher among those
treated with lansoprazole as compared to those treated with
omeprazole during wk 1–2 and during the entire 8-wk
treatment period (Fig. 5). The average nighttime heartburn
severity continued to decline in both treatment groups.

Similar to the findings of daytime heartburn severity,
lansoprazole-treated patients experienced significantly (p �

Figure 1. Patient disposition flow chart, showing number of pa-
tients in each treatment group who completed the study. A similar
number of patients in each treatment group were prematurely
discontinued from the study.

Figure 2. Percentage of patients who did not have a single episode
of day or night heartburn over the entire evaluation time period. On
day 1 as well as during days 1–3, wk 1, wk 1–2, and the entire 8-wk
study period, significantly higher percentages of lansoprazole-
treated patients recorded not having a single episode of daytime or
nighttime heartburn as compared with omeprazole-treated patients.
***p � 0.0001; **p � 0.001; *p � 0.05.

Figure 3. Cumulative percentages of patients who experienced
sustained hearburn resolution. Higher proportions of lansoprazole-
treated patients had sustained heartburn relief at each evaluation
time point as compared to omeprazole-treated patients. Sustained
heartburn relief was achieved in the majority of patients after 7
days of treatment. p � 0.0287.
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0.0025) less severe average nighttime heartburn as com-
pared to omeprazole-treated patients during wk 1–2 of treat-
ment (0.37 [0.49] vs 0.40, [0.51]) and during the 8-wk
period (0.25 [0.41] vs (0.27 [0.42]).

EFFICACY ANALYSES BY DEMOGRAPHIC DIFFER-
ENCES. Because there were differences in the baseline
parameters of tobacco smoking and the number of nights
with heartburn between the treatment groups, all efficacy
data were analyzed after stratification for these baseline
differences. Results of these analyses were similar to those
observed for all patients.

EVALUABLE PATIENT ANALYSES. The results of the
analyses performed in the evaluable patient population were
similar to those observed in the intent-to-treat population
analyses.

TELEPHONE HEARTBURN RECORD ANALYSES.
Telephone records confirmed the validity of the patient
diaries. Any difference between the patient diary and tele-
phone records was calculated. In all, �6% differences were
noted by diary day for either daytime or nighttime heartburn
entries in both treatment groups. The results of the analyses

Table 3. Summary of Heartburn Data During Days 1–3 and Week 1 Treatment, by Treatment Group

Lansoprazole 30 mg
Once Daily

Omeprazole 20 mg
Once Daily

Daytime heartburn during days 1–3 of treatment n � 1748 n � 1746
Heartburn-free days, % 56%* 49%
Average daytime heartburn severity 0.62* 0.74

Daytime heartburn during week 1 of treatment n � 1750 n � 1749
Heartburn-free days, % 66%* 62%
Average daytime heartburn severity 0.46* 0.53

Nighttime heartburn during days 1–3 of treatment n � 1749 n � 1747
Heartburn-free nights, % 60%* 53%
Average nighttime heartburn severity 0.57* 0.70

Nighttime heartburn during week 1 of treatment n � 1750 n � 1749
Heartburn-free nights, % 69%* 64%
Average nighttime heartburn severity 0.44* 0.51

* p � 0.0001 as compared with omeprazole-treated patients.

Figure 4. Percentage of heartburn-free days, by treatment group.
Lansoprazole provided significantly greater relief of daytime heart-
burn as compared to omeprazole. During days 1–3, wk 1, wk 1–2,
and the entire 8-wk study period, patients treated with lansoprazole
reported significantly higher percentages of days that were heart-
burn-free as compared to those treated with omeprazole. *p � 0.01
lansoprazole vs omeprazole; **p � 0.001 lansoprazole vs omepra-
zole; ***p � 0.0001 lansoprazole vs omeprazole.

Figure 5. Percentages of heartburn-free nights, by treatment group.
Lansoprazole provided significantly greater relief of nighttime
heartburn as compared to omeprazole. The percentage of nights
that were heartburn-free were significantly greater among patients
treated with lansoprazole as compared to those treated with ome-
prazole during days 1–3, wk 1, wk 1–2, and the entire 8-wk study
period. *p � 0.01 lansoprazole vs omeprazole; **p � 0.001
lansoprazole vs omeprazole; ***p � 0.0001 lansoprazole vs ome-
prazole.
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of the percentage of heartburn-free days and the percentage
of heartburn-free nights during days 1–3 of treatment using
telephone records were similar to those using patient diaries.

Adverse Events
The majority of adverse events were mild or moderate in
severity, and the incidence was identical between the treat-
ment groups (44%). Statistically significant differences (p �
0.05) were observed between the treatment groups for the
incidence of diarrhea (lansoprazole 10%, 174/1754; ome-
prazole 8%, 131/1755), increased appetite (lansoprazole
0.3%, 6/1754; omeprazole 0%, 0/1755), melena (lansopra-
zole 0.1%, 2/1754; omeprazole 0.7%, 13/1755), and asthma
(lansoprazole 0.4%, 7/1754; omeprazole 0%, 0/1755). Each
of these events except diarrhea was reported by �1% of the
patients in either treatment group.

The mean time (SD) to the onset of diarrhea in the
lansoprazole group was 16.1 (1.2) days compared to 11.6
(1.2) days for the omeprazole group. This difference was
statistically significant (p � 0.05). Most instances of diar-
rhea were mild or moderate in severity, were self-limited
(�5 days duration), and resulted in few discontinuations. Of
the patients who discontinued the study because of adverse
events, diarrhea caused eight of 40 lansoprazole patients and
three of 33 omeprazole patients to discontinue.

DISCUSSION

The ubiquitous symptom of heartburn profoundly affects
those who experience it on a chronic basis. The presence of
heartburn results in impairment of work-related activities
and general overall well-being (2–4, 21–23). In addition,
recurrent heartburn may be associated with a wide range of
pathological findings. Although up to one-half of individu-
als with chronic heartburn have esophageal mucosa of nor-
mal appearance, others have varying degrees of esophageal
erosions, strictures, or other complications. Unfortunately, it
is impossible to predict esophageal pathology or the risk of
further injury to the esophageal mucosa simply by assessing
patients’ symptoms.

The early relief of symptoms, however, allows patients to
resume their normal functions of daily living and sleep
patterns. Therefore, pharmacological regimens that provide
rapid and effective suppression of acid secretion and symp-
tom relief are the mainstay of therapy. Of the agents cur-
rently available, proton pump inhibitors are superior to
histamine-2 receptor antagonists in relieving symptoms and
healing injured tissue. However, because of differences in
the pharmacokinetic profiles of each of the respective proton
pump inhibitors, the agents may differ in their onset of
symptom relief. The bioavailability of lansoprazole is high
(approximately 85%) after the first dose and remains so with
repeated administration, whereas the bioavailability of ome-
prazole is approximately 40% after the initial dose and rises
to approximately 65% with repeated administration.

The results of this large-scale (�3500 patients), double-

blind, multicenter United States study, performed in a pop-
ulation with symptomatic (moderate to very severe heart-
burn) and endoscopically confirmed erosive esophagitis,
confirms that heartburn relief is faster with lansoprazole 30
mg than with omeprazole 20 mg. Significantly higher per-
centages of lansoprazole-treated versus omeprazole-treated
patients reported heartburn-free days and nights, lower day-
time and nighttime heartburn severity, as well as sustained
resolution of heartburn, a commonly used outcome param-
eter, with initial treatment. The significantly greater efficacy
of lansoprazole as compared to omeprazole continued
throughout the 8-wk treatment period.

After one dose, a statistically significant difference was
observed between the two treatment groups, with a higher
percentage of lansoprazole-treated patients recording no
daytime or no nighttime heartburn. Approximately 30%
more patients were free from daytime and nighttime heart-
burn (576 of 1747 vs 443 of 1747) after one dose of
lansoprazole as compared to one dose of omeprazole. The
higher bioavailability of lansoprazole may, at least in part,
explain the more rapid onset of symptom relief that was
observed in our study.

The superior efficacy of lansoprazole in heartburn relief
continued during days 1–3 and during wk 1 of continuous
administration. Statistically significantly higher percentages
of heartburn-free days were reported by lansoprazole-
treated patients throughout days 1–3 and wk 1 of treatment
(56% and 66%, respectively) as compared with omeprazole-
treated patients (49% and 62%, respectively). Throughout
days 1–3 and wk 1 of treatment, the percentages of heart-
burn-free nights reported by lansoprazole-treated patients
were also significantly greater as compared to those treated
with omeprazole (60% vs 53% during days 1–3 and 69% vs
64% during wk 1 of treatment). Not unexpectedly, when
daily diary data during wk 1–2 treatment and during the
entire 8-wk study period were evaluated, the differences in
heartburn relief among the two treatment groups narrowed;
however, significantly greater effects were still observed in
those treated with lansoprazole than those treated with ome-
prazole.

The severity of heartburn symptoms also was signifi-
cantly less with lansoprazole as compared with omeprazole
after only 1 day of treatment. The intensity of the heartburn
symptoms experienced by patients treated with lansoprazole
continued to be significantly less during each evaluation
time point as compared to those in the omeprazole group.

The overall incidence of adverse events was identical in
each treatment group. Each of the events that was statisti-
cally significantly different between treatment groups, ex-
cept diarrhea, was reported by �1% of the patients in either
treatment group. A slightly higher incidence of diarrhea was
reported for lansoprazole-treated patients (10%) than for
omeprazole (8%).

Our finding that lansoprazole produces higher rates of
symptom relief than omeprazole was consistent with those
of a recent meta-analysis by Huang et al. colleagues (19);
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however, the differences in this study were more dramatic,
with significantly higher efficacy rates observed in lanso-
prazole-treated patients on treatment day 1 as well as during
days 1–3 and wk 1 of dosing. In the meta-analysis by Huang
et al. (19), a trend was noted in all studies toward higher
percentages of patients treated with lansoprazole, as com-
pared with omeprazole, reporting symptom relief after 1–2
wk of treatment.

We believe that the clinical strength and value of this
study lies in the measurement of the percentages of patients
who were completely heartburn free (i.e., did not report a
single episode of heartburn over the treatment period). Us-
ing this rigorous outcome parameter, these findings confirm
that lansoprazole not only provides greater percentages of
patients more complete relief of heartburn symptoms with
initial therapy (i.e., after one dose) but maintains its signif-
icantly higher efficacy as compared to omeprazole through-
out the 8-wk treatment period. This analysis is bold because,
when patients have been on proton pump inhibitors and get
relief, they tend to revert to behaviors that may exacerbate
gastroesophageal reflux and its symptoms. Given the poten-
tially deleterious effect of chronic heartburn, attaining a
sustained and complete heartburn-free state may not only pro-
vide patients with symptom relief but may also provide max-
imal esophageal healing protection against future injury.

It is clear that all proton pump inhibitors provide high
rates of symptom relief in patients with acid-related disor-
ders. However, patient expectations and satisfaction with
their treatment may be highly dependent on how quickly
relief is achieved and sustained, allowing them to return to
their normal daily activities and level of functioning. The
study findings of greater symptom relief early in treatment
and for the entire 8-wk course of therapy suggests that
higher levels of patient satisfaction are likely to occur with
lansoprazole than with omeprazole treatment. Although the
significant findings of this study may be at least partially
explained by the large number of patients treated, one need
only treat 14 patients to see this benefit. However, it remains
to be seen whether our study findings are of clinical impor-
tance to physicians and patients. They should be interpreted
by clinicians in the context of the chronic nature of heart-
burn, the pathological damage it may produce, as well as the
impact of symptoms on patients well-being and quality of
life. These results merit consideration when clinicians are
prescribing proton pump inhibitors.

In conclusion, lansoprazole 30 mg once daily was more
effective than omeprazole 20 mg once daily in eliminating
heartburn after one dose as well as after 8 wk of treatment.
Relief of heartburn was faster and greater with lansoprazole
30 mg as compared to omeprazole 20 mg. Both treatments
were well tolerated.
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